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! The complete AMS disc drive packagg tailored to your
BBC micm, is compatible with all disc interiaces and
includes cables, a comprcheruive manual and utilities
on disc and EPR0M. Housed in a steel case, matching
the BBC micro, these reliable and r-obust Hitachi 3"
disc rlrives are the ultimate lor homg olfice and
classroom.

I The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter pmtects the delicate
disc surlace hom dust and finger marks. For the firut
time discs can be used in industrial, educational and
commercial envirnments without the nmrry of
corupting pr€cious pmgrams and data.

I The disc is "flippable" Iike a cassette tape and has a
stomge capacity ol100K on each sirle in single dsrsitl
mode (twice as much whan usad with a douhlo dercity
interhce). A neat plastic s,wihh can be lliclted back
and lorth to unito-pnstect vsluable discs.
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3" Disc Drives-The Ultimate Ehoice
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Hitachi-in a word reliability

I The AI'{S disc drives are completely hardware and
soltware compahble with St/r" drives which can be
used in parallel so dlowing easy uansfur ol software.
Consequently the 3" rlrives will openate with all the
standard lloppy disc inErlaces. They take their power
htm the outlet pro'vided by the BBC micm -there's no
onboard power srry,ply b cornryt data

I The AMS package indudes uilites m both a disc and
an EPR0M for hrmatting and silying discs Tlte
EPR0M, which is easily fitEd, &r a simple to use
and perrnanent dtEmatiE to usitg the rfilitics disc.

f 'l'he impressively aEiDEeEd Xihdi f &iuEs haturc
an eiect button allowing siqle had qaain, a
multi-colour LED ittdlcatiq the di- ib in e, ard a
bnrshless direct-drire motch rdide ofedfrm.
The supen hs{ track-b-tarl acres ric d Src is ar
the hlcfrmt d disc &t E tedmhgy- Th lqES d
programs are loaded in a [ast-
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IF YOU HAVE A BBC MICRO

THEN YOU NEED

is the newsletter ofthe Independenr Nadonal BBC Microcomputer Users Group. Ifyou want

the best source ofinformation on the BBC Micro you can't do with

interest - hardwarg software, business, games or education then

out No matter what your

something for you.

has available many special offers including dust covers (for computer, moniror, prinrer,

disks), cassette leads and 1.2 ROMS FOR ONLY f,5.50 INCLUSIVE - THE CHEAPEST PRICE ANYuflHERE!

(Members Only)

defies description - send offfor a sample copy and you'll find that it sells itselfto you. See one

Please supply me with l
l
1

1

l

more details about and your special offers

a sample copy for [1.00 and an A4 SAE (lTppostage)

1 UK 12 Month Subscription for {12.00
I UK 6 Month Subscription for f,6.00

1 Overseas Surface Mail Subscription for f,14.00
(air mail rates on application)

Please send the goods to

\AME ADDRESS

I enclose a cheque,lPo for { p made payable ro LASERBUG.

Please send the form to LASERBUG Depr. B, l0 Dawley Ride, Colnbrook. Slough, Berks., SL3 OQH

has

Also, -#en\q

and you'll be hooted for life!!!

'-Et-\s.



Menu 7
Some words oI welcome from the editor and an
interesting proposition for schools.

Newsround 8
We bring you the winner of the world's first
computer GO championship as well as all the news
that is news for BBC and Electron owners.

Cellars
A crazy climbing game to get the adrenaline going

Competltion t9
Complete the three clue teaser and win great new
software/book combinations from Mosaic.

Advanced Graphlcs 20
Learn how to manipulate the whole spectrum of
BBC and Electron colour with Bruce Smith.

All Changel
Plug in your joysticks and join in the fun of playing
with the alphabet, arcade style.

Music Micro Please 28
Barry Landsberg details the ins and outs of
programming a complex piece of music on your
BBC, offering up a Bach Sonata as an example.

Disc Menu 32
One touch access to disc based programs
not to be missed.

A utility

A&B Compuling is consta.tlyon th€ look'orrt {or well-w.itlen artkl€s
and programs ior publicalioo. lf yo! le€l thal your efforls rne€t our
standards, please feel {tee lo submit your !{ork to us ,or
consideratbn.

All submilted rlalerial should be typed, &uble spaced iI po$sible,
and any program submitted sho{ld b€ listed, a cas.sette of the
program alone q,ill rbt b€ consi&red. All prosraris must come
cornd€te witha full exphtEtioo of the opratim and, uirere rekvant,
the structure; ca,settes of the progam should also.be inclu& so that
screen pholographs ard printer dumps can be irldu# to illustrate
th. anicle. (C6s€tles will, o, cours€, be return€d in due cours€).

All submiasi:ns will be acknolledged and any prblished urcrk will
b€ pAid for at comp€titive rates. Alluork for corsideratirn should be
sent lo tlr Editor o, A&B Compuong .t olr Gold"n Squde !ddre!s.

Volume One Number:
Editor: Elsperh Jo:ner

Assistant Editor: Marx iVebb
Software Assistant: Simon Rocirnan
Advertising Manager: Barr_v B:: gram

Managing Editor: Ron H a rr:s
Chief Executive: TJ Co::ell

14 In the Beginning 37
The continuing construction oi a: a:::.::.:s::atir,e
database for schools.

Turtle Talk .40
The first of two exciting parts explaining and listing a
brand new turtle graphics program. Turtle Talk is the
ideal introduction to computing with your BBC or
Elechon.

24

CalltotheMachlne .......50
Interaction between BBC BASIC and Assembler is
more straightforward than you might have thought.

Aries The Ram 54
Have Cambridge Computer Consultants headed off
the opposition with their revolutionary RAM expan-
sion?

Colourful Characters 58
Create your own multicoloured spirites for brighten-
ing up programs of all kinds.

Walk Before You Run 62
Our new BASIC series for beginners. We begin by
getting the computer to express itseli in print.
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Computalab .......ql
Elliot-Medway's bid to supply the classroom of the
future.

MulflpleROMS . .. .4E
ROM based software of one sort of another
continues to flood onto the market. But what about
the ROM expansion boards designed to camT all this
silicon? Solid advice from Trevor Attewell.
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Published by Argus Speclallst Publications
Ltd., Number One, Golden Square, London
WlR 3AB.
All work for conslderatlon should be sent to
the Edttor of A&B Computing at our Golden
Square address.

Hangman

Software Reviews 78
We bring you the latest game action, be it speed or
strategy. Plus the utilities which should make life at
the keyboard easier.

Earth Battle 84
As the last survivors take off for the moon, it's up to
A&B game players to cover the rear in this 3D orbital
dogfight.

Down Memory Lane 88
Peter Voke's fascinating look at the BBC and Elec-
tron memory map, with a few suggestions on how to
make good use of some of it.

Puss In Boots 92
There's never been an adventure quite like it. You
play the miller's son, the computer plays the cat.

Eprom Utilities 100
A comparative test oi two of the currently available
EPROM helpmates for your ROM board.

Edsoft 104
A critical look at educational packages released for
the BBC.

Printer Pool 110
A&B does some window. shopping for printers and,
among others, discovers the HAL FT-5001.

66 Checkltst Lt2

122
The postman continues to deliver the excellent pro-
gramming ideas of our readers. Over to you.

A Clever Machine . . -74 Mailsort
The BBC is not just a homecomputer. The Beeb is

the heart of the Simtech Multitrainer, an important
educational aid on the shop floor. Gordon Taylor
checks out the Beeb's progress into industry.
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The ultimate version of this popular microgame. Feast your eyes on an ever growing catalogue of
Create your own word files. softwaie for your computer. -
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..E,ICELLENT T'AST SER\IICE
E\IEN DOvl7N IIERE''

(M. BITLLEN, FALIILAiIDST South AtlaDtlc)

SOFTWARE SUPERMARKET
Al Softwaje Supernarket, we play all the pograxns we car get lor the BBC Miqo land the Spectrum - send 50p staop for a caElogJe ior either! FRm cabiogue wlth each

cone frorn many different conpanies, large and small fanous and ju6i-aboul-to-be-fanous. We produce no prograns oujselv€s. so rdr .horce E quite impartial.
We quote Ievlews iorn allthe magazrnes to help you decide. We tsllyou yourjoystrck wrllwork - all programs run with keyboard coaqol tco We save you moleyby choosrng

the best - and we send them fast, which saves you hunting rourd the 6hops. Fron ove! () countlies you wnte praiEing ou sa.Deday despa'xh Ma, order ortelephone credit card
ordeN oDly please. hices quoted uclude U.X. VAT. For orders abroad, prices are the same. You can phone \,1SA o! ACCESS credf card crCes r. rs on 01-789 8546 at any tune, ftom
any counfy where your own re$iahons permit ttus.

CRAZY PAINTER lneorlh€ crassrc addrdrvearcade

FULL FEATWX VIRSIoN AVAII"ABIE IOR YOUR BEEB It rc Eeat tun 0n screen one you

ale a monley being chased by Afircans Pallll m all tlte sqxarcs and get to a bonus screen and
go bananas Then you go on but walch out Io! the Teddy Bea6 Good gnphrcs and nusrc
Illogrca-l but unputdownabler Joysncl{s 0( fsupefiorl t7 95

PINBAII. ARCADE ?'*I$X,"3:i,Offi ,, - 
"d1-y progTam. One exarnple prn-Lable is ncluded but the fun E m des4nrng you own (and

savDg !hem) PLAY is very convlncrng as you move the fuppers, call the next ball and pull ihe
lever You can add or ale away 38 drfferent spings and wires and 0ashmg ilghts and bumpels,
move lhen all around ihe hble alter thoi scores, or thet bounce alter the flrpperc even
t i the hble You can change ju$ ahout ever],thrng qurcldy and easily And rhen you can play

with the resuit. Be a Pinball Wizad now and desrgn the pede* pm'rable N0 JoYSIC(S.
ffrrsas./ t10 00

TWIN KINGDOM VAIIEY ;,Hi,
GRAPIIIC ADWNTIJX! FoR YoUR BEEB I Nor only E it a good advenrure bur alt 175

locanons are drawn ln full scleen hl res gmphrcs - and lhe dnwngs are beauxful too (Sone

conlan clu€s as well ) 36 commands: plam Englsh nput real-tme advenrure and 6 confiol
opiions ll )s smply the most soplnsncaEd (and the prettrest) adventure we ve ever played on

our Beeb 18ug.8r1el fg 50

CAIJ 0t-?89 85{8 (2{ houn}
CIIARGE PROGNAUS TOI'ISA OR ACCESS

---J 
To: sortT rE SUPE T ET

----r-
, fl Borl'dt L.!. loldo! 3Ui5 6f,U.

.I
II you do no! want lo cut thE magaane l,r,Iite your order out carelully on plam papel

and ouote tlus number lll
I oivn a 32x 8BC compurer I enclose a cheque/Po made payable !o
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CYLON ATTACK :,:::: ; " !!, ;f;i! t'"fl!,*
ohetgamesstatdkg'lMtctouse./ltrspre:;:_-a::::-_._:::i:::-1D$aphrcsYouwrll
beheve you arc launcbmg fiom and dockr.g a:'-". : : :'-'-::. _ : . : - r.ll see and ieel you are

refuellmg You wrll loow lusl when you cari ic] i:a a-_.a: . - . : -j .. --:s aiange shape
UMOI'E SO.PLACE HT,SCORX TAILE CAN BE SAi= !"'\! 3AI,{T TO OAME,
Nowwhydont*oeproEamsdotndr ,rsa;e: .::: ._::: -j.. j
(A & F)17 9A

TRAFALGAR If, ;.=,: l. .-,, : ;t!,Ti,"
Creotlrl.screenoverheadlMe.ot.bateplcturesair_.__1.-'.':_:- --_ 

:-_ _hen

sedlF! el vrFwpom, as you warch rhe lwoshrpshqr.: r- -_.: :.:.:i : : i :.. - ' -:iTS -.n
be launch"d and blo'am up Jyou'resma.1r yourbroaoj:r:j:ji.._
$aphcs are very watchaile ]t malrcs a nce change to:: xi s:a:: .,: );: ll:::::lS
(Squvrcl lEAA

DAMBUSTERS*',iTi"'- ., -,
1.n61_'qraorondndd",ror Lh"Mohn"'""dam ^.r.. 

j r.-
youlghtsnghr avordtheenemy frghters the hdden gJ::e::: ir .- i : :

counler work Veryexcilng verysk ltur umque It gets r::. :,:: --.:
fly Noloysnck lALLgata)L1 95

SNOWBALL':'.:::1:: !' ;,: .,
The $eates! ever text adventrrre over 7 lhousand locahom Asij:l--.ji:: :.-:::

ex'r.ordrna4,oJmrsr,alegr-aJdSnowball9 -00mes.ages

apuryose Wntten n super'compact a'code Helpfulmanua.l NC"::S:li: -r.! : :: li

TRANSISTORS REVENGE .""
totsy kst, colou!tu1atd conpulsve lY,Cand arynal flear s:;: .j.r r1:i :: i.1

fr.-ll s(rpen Eapn.(s Theqamersse'msrde/ourcompr'eJas-:.:.ri - _:' -'_ '_-
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THE HOBBIT 
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.,,,.,
vercronofoneoIthegTea'estadveltuIes€v$Texton1yb:::,::.::...::...
.s'e'amousSpe rmversro_ fRfE 205pps rJusr. ea: j. r'_ :i _:.: -r :--
q."sr 80 o..lrors r.ssrv" vo."|Jl"ry ..."prsrr rI - --.--. - - . a.: . :.t..
manual Ir IS as good as you ve heard N0JoYSTICKS ',1r-:r,::::,.i i:l:a
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.h.DadLhSldr.sB.pLarqe oooqjq ne'.e hq e'..
Eaplncs JoYST]CKS 0 ( fYfgml aT 95

PIMANIA ''Thts galne cat ir.a,': .:: ::--- ,a:::,npGames)
''A, angnal at:..::s:; ;a--.. :.r,.:r-:,;.\epslAT

PRESSTIME YOU CA.II STILL WIN THE t6,000 COLDEN SII{DLAL 0F PI Silrpiy by
solvi[g this wonderfully witty adventure. Brilia.Dl use ol Eusic a.Dd grap]ucs.

}IO JOYSTICXS /, ulorrata) [10.00

BOMB AILEY ;?".:;?J;.ff'":ffi*'.'fiffffx;
an ax-sea baltle Just delend your shrps agl:i ai: a:'ack Some oi rlte mos! complex qmplncs
we've seen oD the BBC J0YS11C(S 0( l.f{a? ivrsrorJ t7 95

PARAS f#,Ti11:*:i.'.T:J?1tr :ff *',8#ffi1i8H:
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A & B COMPUTING A A B COMPUTING

)

This sixth issue o( A&B Com-
puting completes a full year oI the
magazine, an exciting period for
all BBC users and o{ course just
the beginning for many new
owners of the Elechon.

Acorn have k€pt us busy
with the release of a teletext
adaptor and the knowledge that
future products will include 16
and 32 bit processors, thus ensur-
ing the future of the BBC in an
ever more comp€titive field.
There are also rumours of an Ad-
vanced Business Machine. Clive
Sinclair's new baby, the QL, uses
a 32 bit processor and retails at
exactly the price of the Beeb.
Neither the software nor the in-
terlacing abilities of the machine
are as 9et proven but it is clear
that the competition is hotting up
around the !400 pric€ bracket.

Most importantly over the
past year, we have witnessed the
growth o, a thriving software in
dustry based upon the BBC
Micro. lt has also become ap-
parent that many of the schools
employing BBCs are writing their
own software for use in the
classroom- A&B likes to make
the best of these programs widely
available by publishing them on
irs pages. The magazine is equally
willing to act as a cenhal library
for educational programs, sup-
plying descriptive information
and addresses to contact.
Therefore if any schools wish to
write to A&B as its new address,
No. 1 Golden Square, London
wlR 3AB, detailing the pro-
grams they have developed and
where they can be found. then
w€ will publish the information in
future issues

LOOKING
AHEAD
You never know. some of
lour soflware may one day run in
a Computalab. ln this issue, A&B
goes back to school for a look in-
to the fuhrre wlth EliolMedway's
computer classroom. We have
t\r,o important educational pro-
grams: the most comprehensive
version oI Hangman we have
seen and All Change!, alot oI fun
learning the alphabet and relating
upper and lower case chaEclers.

As usual in A&B. there is no
shortage of exciting and testing

Tortbaak tat, t r,
games, advice on available hard-
ware and extended looks at pro-
gramming ideas and techniques.
There is a new series introducing
BBC BASIC and Turtle Talk, the
Iirst of two parts listing and

documenting a powerful turtle
$aphics progam for the BBC,
and the Electron. We also leature
the BBC at work in indushial
training and the Aries RAM ex-
pansion which looks set to ex-

pand the Beeb's capabilities.
A&B Computing has had an

exciting year in common with all
BBC users and we look lorward
to the further $owth which the
BBC Micro has always promised.
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NEWSROUND

BBC NEWS
Concerning the article on the
Liveshow in the last issue of A&B
Computing, the BBC have asked
us to point out that the Producer
o{ the show was David Allen and
th€ Dfector Patoick Titley. BBC
Publications have a new book out
to coincide with the second
showing of Making th€ Most oI
the Micro. Written by lan
Trackman and Henry Budgett,
the book includes programs
which demonstrate some of the
ideas covered in the television
series.

CASSETTE.TO.
DISC EXCHAI\GE
Owners oI Acornsoft software on
casoettes will now be able to ob-

tain cheap disc versions through
a new home computing service.
In exchange for the cassette-
Acornsoft will supply a disc ver-
sion oI the same title at a 50%
discount. Customers wishing to
use the service should return just
the cassette without the outer
packaging and enclose the rele-
vant remittance. It is recom-
mended that potential customers
check the prices and availability
of programs in 40 and 80 hack
format in the latest catalogue first.
Send to: Disc Replacement Ser-
vice, Acornsoft Ltd., c/o Vector
Marketing, Denington Industrial
Estate, Wellingborough, Nor-
thants NN8 2RL.

MICROPULSE
Northern Computers now have a
new 3' disc drive for use with the
BBC. It's called th€ Micro pulse
and comes complete with double
sided 100K utilitg disc, cable and
user manual. Software on
cassette ot SYl' disc can be easily
transcribed onto a 3" disc using
the Micro Pulse Mirror software
system.

Currently retailing at
f169.90 exclusive of VAT, the
Micro Pulse disc drive is available
from Northern Computers,
Churchfield Road, Frodsham,
Cheshire.

ADDENDA
Apologies to readers who were
confused by the lack of a
couple of lines which went miss-
ing from the educational 'Add-
snap'. They were:

included are BBC Mlqos and ac-
cessories. printers, VDUs and so
on- A reply card enclosed with
the catalogue invites users to
send for microprocessor and
BBC BASIC reference cards ftee
of charge. The catalogue is
available from Conhol Universal
Ltd., Unit 2, Anderson's Coud,
Newnham Road, Cambridge
CB3 9EZ. Tel 0223 358757.

BIOLOGICAL
BEEB
Thomas Nelson and Sons have
just launched a series of five
packages providing software for
use in A-level Biology cours€s,
and with some limited us€ at
O-level. The NELCAL Advanced
Biology series follows the text
book Biology, A Functional Ap-
proach and provides a range of
interactive software exploring ex-
perim€nts and techniques which
cannot be done by students
themselves.

Each package contains lhe
software plus teache6' notes con-
tainjng information on the
theoretical background to the
topic and suggested uses for the
programs. Each package costs
!23.50 plus VAT. The individual
packages are Genedcs, Evolu-
tion, Sample. Behaviour and
Biological Statistics Utility.

Further in{ormation from
Thomas Nelson and Sons Ltd.,
Nelson House, May{ield Road,
Walton-on-Thames, Surrey
KT12 sPL. Tel: Walton 246133.

NETWORKING
CLUB
Bedford College of Higher
Education, with their 25 station
Econet system, are behind the
formation of a new club for
establishments running BBC ner
works. of which there are now
500 p

T
lus in Britain.
he Network User Group

plan to pool expertise and ex-
periences into a cenial base and
th€n communicate the inlorma-
tion throuqh meetngs and a
newsletter/maqazine. Theg will
also act as an eflective pressure

B5O FFiOcd.l ry (@.5)
860 AEPEAT
B7O nunblr (po6 ) =RND (totrI - 1)
BEO PROCCheck (por )

CUBE
CATALOGUE
The new catalogue from Conhol
Universal makes interesting
readinq for BBC owners. There
are is an interesting range of BBC
add-one, software, and exten-
sions, including Beebex, which
extends the BBC to enable it to
run all the CUBE modules, CU-
GRAPH, a high performance
VDU interface, and EuroBeeb, a
CPU card which ol{ers more
features on a Eurocard than any
other contoller - including BBC
BASIC,

There is also the FLEX
Operating System, an easy to use
software tool lor the 6809 pro-
cessor which allows Pascal,
BCPL, FORTRAM, and Forth to
be run on a CUBE system. Also
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ACORNSOFT
RELEASES
Acornsoft have released six
Grandmaster quizzes, developed
from the Weidenfeld and
Nicolson qulz books from by lvan
Berg software. All the programs
will work on both the BBC and
Electon and cover topics such as
Theatre. Music and Science Fic-
tion. There are various options
on how to go through the 300
questions, which are s€t (with no
little humour) by expects lik€
Sheridan Morley, Steve Race
and Anthony Holden. The pro-
grams cost !12.65 each and in'
clude two cass€ttes, the program
and qui2 data.

Acornsoft have also entered
the world of business with a set of
MIRLE software. The small
business system covers Invoicing,
Order Processing, Stock Contol,
Purchasing, Matling and Ac-
counts. The programs are con-
ventional menu driven units but
of{er attractive displays and eas€
of use. Certainly if you intend to
employ your Beeb in a small
business environment, then the
MIRLE package may be what you
are looking Ior. The programs are
available on 40 tlack disc and 80
hack versions will follow. All the
programs are capable of produc-
ing the necessary hard copy.



with Cambridge Comput€r
Laboratory to market a second
generation Cambridge Ring net-
work. The 16-bit CMOS device
will be a plug in component for
the BBC. lt will offer the capabil!
ty oI putting voice and video
signals on the network as well as
computer data. This system is
very likely to replace the Econet
Acorn now oflers. Existing
machines will be able to upgade.

The Acorn Compuer World
Chess Championship was a
tremendous success. Twelve
monitors on Acorn's local net-
work system were placed in the
main hail so that visitors could
see the cunent state oI play. The
driving sofh^rare was a convefied
Acornsoft Chess pro$am with
the names of Korchnoi and
Kasparov or Smyslov and Ribli
appropratelg displayed. There
were fu her monitors for jour-
nalists and guests at the tourna-
ment. A BBC Micro word pro-
cessing svstem was there to
prepare dtaft telexes and there
wete even sample screen dumps
to illushate interesting stages of
play. CEEFAX also made use of
a BBC and a modem to keep up
a move by move commentary on
the game.

Gary Kasparov, who won
his semi-final. went on to beat ten
iunior players, six games to four
in a challenge match at Acorn's
Covent Garden showroom.

ACORN NEWS
Following the donation by the
Queen of five microcomputer
retworks made by Acorn to India
ro mark her recent state visit,
.omes the news that Acorn. in
the form of Chris Curry, have
J€en negotiating a deal worth up
to €100 million. The Queen's gift
u'as bound for use in Indian
universities where the system is to
5e evaluated and education soft-
.rare produced lor a schools pro-
gramme.

Back in Cambridge, Acorn
are involved in a ioint venture
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_G__O_ _PROVES A :H::,"? 1?T 
"1j,1,1j"1"y'lf::WINNER ihe* -Macfadyen. ' ex European

Champion and five times British
The world's first Go-playing Champion, came outin favour oI
championship for computers B. K. Przbyla, who is a freelance
witnessed, over the weekend oI consultant specialising in produc-
January 7th,/8th, a titanic strug- tion control systems lor micros.
gle between eight proglrams runn- He won a handsome (and large)
ing on BBC Micros to make thet cheque lor !1000 and will help
prolfammers champion com- Acornsoft develop the commer-
putet Go player o{ the world. cial verslon oI his program.

Thecompetitionsponsored David Johnson-Davies,
by Acornsoft in conjunction with Managing Director of Acornsoft
the British Go Association and Ltd, said that they would be sell
A&B Computing. took place at ing a Co-playing program by the
Acorn's Covent Garden summer. The hope is that a
showroom and involved finalists moderately strong computer
T. Hart from Co. Down, M. K. game will encourage people to
Scott from Cambridge, M. Reiss take up Go and help to
from Brighton, D. Skidmore from popularise the game. The com-
Nottingham, A. J. Lucas from mercial imporlance of a Go-
Oxford, J. Hobson from Bed- plaging program can b€ judged
fordshire and evenhral finalists, by the presence at the tourna-
R. J. Granville from Malvern and ment of the Vice-President of a
B. K. Przybyla from Swindon. Japanese computer company.

The program continued the Th€ game is exEemely popular in
battle into Sunday afternoon, the Far East wh€re it originated.

8BC Micros eod thcit Nogramm.B f@ht it oot.
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group through which to pass on
complaints to manulachrrers.

The $oup will also concem
its€lf with alternativ€ network
systems other than Econet and
are especially inlerested in
XENIX, a version of the UNIX
operating system with the 32-bit
processor board currently plann-
ed by Acom, Microsoft and
Logica.

Bedford College is prepared
ro organise the start of th€ ven-
rure and the running oI the
goup. I( anyone is interesled in
more information then contact
Tom Short or Mike Taylor at The
Computer Cenhe, Bedford Col-
leg€ of Higher Education,
tMander) Cauldwell Street, Bed-
ford MK42 9AH.
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ALL THE FUN OF
THE FAIR
A major exhibition oI computer
hardware and software for
schools is taking place at Daunt-
sey's School, West Lavinglon,
Devizes, Wiltshire. The fair is
supported by the MEP, Wiltshire
County Council and ISMEC. All
the major producers of educa-
tional software and books will be
in attendance and most of the
small€r oudits will be competing
to show thek expertise in the
educational field. Primary and
secondary level education will be
covered.

On the hardware side there
will be exhibits of interfaced
equipment for science teachers
and administration systems.
There will be ext€nsiv€ car and
coach parking and creche

ny southern Europe, why not
book up for an advanced com-
puter holiday run by PGL? They
are offering one week holidays at
Heriot-Watt University and Port-
smouth Polytechnic. Micro and
mainftame computers will be
empioyed in teaching. At Heriot-
Watt they offer lectures,
demonstrations, excursions and
hands on experience of the latest
computer technology. At Port-
smouth the computing stalf
specialise to advanced program-
ming and highlevel languages.
Sounds just the iob for the am-
bitious Beeb user. Further details
from: PGL Young Adventure
Ltd., Station St., Ross on Wye,
Herefordshire HR9 7AH. Tel:
0989 63511.

TORCH WILL
TEST YOU WITH
COMAIIEX
Torch Computers are now giving
away to purchaser oI all 280 disc
packs the training package 'Com-
anex'by Sapphire. Full levels of
documentation are included with
this int€ractive management
game which has been modelled
on a typical manufacturing com-
pany. It sounds fun and should
provide a realistic and perhaps
exciting company simulation for
{irms and educational
establishments.

ON.SITE
MAINTENANCE
FOR BBC USERS
BBC owners can now make use
of an on-site maintenance service
provided by DDT Maintenance. It
is available direct Irom the com-
pany or through Acorn dealers.
A !50 annual contract entitles
BBC users to a one day engineer
response whenever a lault arises.
For an additional 125 a rcplace-
ment machin€ will be provided if
the r€pair must be completed in
DDT's own workshops. Details
ftom: DDT Maintenance Ltd.,
58-64 Northfield Road, Kings
Norton, Birmingham B30 1JH.

PERFECT
PLOTTING FROM
PARFITT
Does anyone fancy using their
BBC Micro to produce three-
colour drawings, or perhaps to
etch fine-lined pictures? Well the
Parfitt plotter can do all this and
more. The plotter has two motors
which are controlled by signals
from the computer. They drive a
small carriage to an accuracy of
0.025cm above a flat bed. The
plotter will accept paper up to A3
size and also other thicker sheet
materials.

The computer can be pro-
glammed to us€ any combination
of the three pens during opera-
tion so that three colours can be
produced. Thev can be used to
draw any'thing from geometric
shapes and complex patt€rns to
graphs and elecftonic circuit
diagrams.

The caniage can also camT a

lo A&B COnPUfrtG |wARCH/APRiL 
'984

,,

Wblx

:.|L,-.&x

{

r
Y

&r
E

Ir
f:t

7
,)

Iw,
*v

TEXT ONLY
January saw the launch o, the
first Mosaic bookware titles, both
avallable for literaly Beeb users.
The books come packaged with a
game on cassette. 99.95 is the all
in cost Ior both the game and the
book and demand has already
Igrced a reprint.

The two titles are My Secret
File, based on the children's best
seller, and the classic Science Fic-
tion tale The Pen and the Dark by
Colln Kapp. The pro$amming is
done by Phil Nathans and Keith
Campbell. The firsl tape
replicates the record ke€ping
layout oI the File and the second
is an excellent advenfure game in
its own right.

My Secret File allows users
to compile their own confidential
record of diary dates, possessions
and dossiers on friends and
relatives. The Pen and the Dark
advenfure casts adventurers in
the role of Colin Kapp's hero,
Frib van Noon. Their task is to
solve the mystery of the in-
destuctible pillar of darkness left
by an alien race and to unlock the
riddle of conha-energy. The
book offers some pointers to the
game but does not provid€ all the
answers.

Also recendy introduced and
to be included in the basic Torch
micro haldware price is the Sap-
phire 'Mars' maoag€ment, ac-
counting, and reporting system.
Torchmars makes full use of the
Torch colour graphics and there
will be comprehensive training
support sessions on both Com-
anex and Mars. Details from:
Sapphire Systems Ltd., 1-3 Park
Avenue, Illotd, Essex IG1 4LU.

facilities. Enhance is free and all
teachers and educationalists will
be welcome The fair runs ftom
2nd to 3rd of March between
10am and 6pm.

HAI\DS ON
ROBOTS
Little Green School, Croxley
Green, Richmansworth, recendy
benelited from the anival of a
prototlpe robot and software.
The robot turned up court€sy oI
Micro Scope Ltd., and was ob-
viously warmly greeted.

The anival is part of a
scheme to enable children to
develop their own practical com-
puter/robot applications and give
them real hands on experience of
programming which can
demonstrate praciical and visible
success.

The robot can move its arm
in three dimensions and can per-
form simple block building tasks
and games. Furth€r information
from; Chris Sealy, Micro Scope
Ltd., Mill Lane, Taplow,
Maidenhead, Berks SL6 0AA.

COMPUTER
CAMPING
It's already tlme to book your
summer holiday. Instead of sun-
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.:ght sensor. The plotter then
:urns into a scanner which can
ican a picture and display it on a
relevision screen. The plotter cer-
:ainly sets the imagination going.
Teachers, technical designers,
.omput€r sciendsts and even ar-
r:ss may well find applications lor
ihis versatile addition to a BBC
Yicrocomputer system. All the
rardware is cunently available
and additional software is under
Cevelopment. Details from Parlitt
Elecbonics Ltd., 6 View Road,
London N6 4DA.

SERIOUS
SOFTWARE -
AND IT'S ON 3"
Gemini Marketing are repackag-

ing sorD€ of thet serious soltvare
for the domestic and business
user. The new combination packs
each contain flve of the most
popular Gemini applications and
togeth€r provide for most oI the
accounting and management
tasks in a medium sized business.
There is also a small business
pack for the Elecron, and if you
think the computer can help you
around the home. a Home Pack.
Prices range from !79.95 to
f159.95 for the packs and repre-
sent considerable savings on the
normal list price of individual pro-
grams.

Gemini are also among the latest
software companies to make their
programs available on the new
3' disc format. Others are
Clares, Bourne Educational and
Beebug Soft.

THE TRINITRON
- TAILOR
MADE?
The new Sony KV1430 Trinifon
colour television looks like the
ideal buy for BBC and Electron
users. The 14' set allows the user
to plug directly into the front of
the television without disrupting
the aerial tor lamily viewing. The
vertical styling gives an exaa few
inches in height and thus allows
the computer to be set up directly
in front of th€ set. The Trinitron is
availble in white or grey for
around !249.

VOGAN 8" DFS
A new Iloppy dlsc operating
system has been developed by
Vogan Products for use with 8'
floppy disc drives. Acorn with
cooperated on the proiect and
the DFS is completely compatible
with the standard Acorn DFS.

The system will work with
most 8' drives, including single
and double sid€d density drives,
and double d€nsity drives in a
single density mode. The poten-
tial storage capability of 1.2
Mbytes is lormatted using 77
tacks per surface will 15 256
byte sectors per tack.

8-DFS allows two directories
per disc surface with up to 62
user files per surface. Thus a
system could support 248 active
user files. The DFS is supplied
with an EPROM containing both
the disc operating system and the
system utilllles. There is also ls
manual and the all in cosl comes

out at !44.95 plus !1.50 postage
and packlng.
Further details ftom: Vogan Pro-
ducb, "The Whtte House", 21
Grove Road, Hazlemere, Bucks
HP15 7QY.

POWERFUL
SOFTWARE FOR
LINEAR
GRAPHICS
PLOTTER
Linear Graphics have launched a
€450 ploiter Ior the BBC which
achleves 0.2mm accuracy over
the plotting area and which is
supported by some powerfulsoft-
ware know as 'lnt€rceptor'.

The Beavet plotter employs
a new linear motor and optical
feedback technology. It has a
Centlonics interface with RS232
optional. In allthere are only rour
moving parts with no gears,
pulley wheels or cords. It is vir-
tually silent in operation. There is
a universal pen holder and a
number o[ switahes allow for
manual conhol of the plotter.

The lnt€rceptor software ls
available at additlonal cost. [t in-
tercepts graphic commands for
plotting and drawing form BASIC
and routes them either to the
screen or the plotter as required
by the us€r. As a result, graphlcs
progam already written ,or the
BBC, and there are many, can
run with the Beaver with littl€ of
no modiflcation. Details from:
Linea! Graphics Ltd., 34A Brook
Road, Rayleigh Weir Industrial
Estate 556 7XN.
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INTERBEEB IS
WITH US
DCP microdevelopments has
launched a set of products for the
BBC The main interest cenhes
around lnterbeeb, a complet€
electrlcal interfacing system for
the computer. Specifically, the
unit provides lour relay outputs,
Iour swltch inputs, both input and
output eight bit ports and an eight
channel analogue digital con-
verter. Addltional packs of cir-
cuity can be added to the rear of

the unit on the DCP BUS con-
nector. The pack comes com-
plete with computer connecting
cable and a low voltage power
supply.

Suggested applications for
the product include conhol ex-
periments, heating systems,
burglar alarms, modelconhol, in-
dustial monltoring and many
others. There is also a set of slm-
ple control software and a com-
prehensive manual.

There are also last A to D
and D to A converteE which can
b€ added to the Int€rbeeb pack.

They cost !19.95 each. In-
terb€eb itself cosb e59.95 and is
available from DCP
microdevelopmenb Ltd., 2 Sta-
tion Close, Lingwood, Norwich
NR13 4AX.

NEW ELECTRON
TITLES
There are already plenty of Elec-
tron games on the market. New
from Micropower comes Posi-
tion, a machine code game for
the arcade fanadc. They also
have Adventure now available
Ior the Electron. Alligata's star
Elechon game ls Bugblaster.
They have also converted Lunar
Rescue and Fruit Machine from
their BBC games.

Romik Software have aho
come up wlth versions of their
BBC arcade games Birds of Prey
and Atom Smasher. And let's not
forget th€ wrlften word; the Orbit
user group {or the Elechon have
conv€rted their parent magazine
Beebug to Elbug and have pack-
ed it full of hints, tips and articl€s
about the latest Acorn machine.

AIDS II
An enhanced version of the
AIDS utility ROM is now
available Irom Sofumith. The
n€w features allow BASIC and
Assembler progams to & &tt€r

structured by use of the Line
Renumber, Move and Merge
commands. The progam list
Peruser allows the pro$am listing
to be scrolled in either direction,
in lines or pages. The list format-
ter routine does a comprehensive
ddying job on prognms. Includ-
ed in the packag€ is a 24 pager
manual. AIDS ll costs !21.00
from Softsmith, 9 Back Green,
Hersham, Suney KT12 4HY.

EPSON
BROCHURE FOR
BBC
"Using your BBC Micro with Ep-
son prlnters" is a long awaited
publication Irom Epson. It is far
from comprehensive but covers
those areas likely to cause pro-
blems for owners of the BBC and
its particular brand of BASIC.
The manual summarises the mosl
frequently used control s€-
quences and explains how to set
line feeds and send control
characters to the printer. There is
also a section covering th€ use of
Epson printers in conjunction
with Wordwise. The brochure is
available fre€ lrom Epson (UK)
Ltd., Dorland House. 388 High
Road, Wembley, Middx, by s€n-
ding a SAE or telephoning
Freephone Epson.

A CUP OF TEA
WITH
MICROSIGHT
Digithurst's Microeye interface,
the h€art of the BBC vision
system now has some new solt-
ware packages included as well
as th€ standard Microsight pro-
$am. BBC Hi Res dlsplays a 256
x 255 image in Mode 0 thus tak-
ing advantage of the 255 x 300
resolutlon of the intertace. lm-
ages can be stored on dlsc or
printed out on a dol makix
printer.

The new Photo Graphica
package dlsplays the 256 x 256
image in Mode 2 and uses col-
ours on a monochrome display to
represent greyscales. Th€
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Microsight system including soft-
ware is available {or !495 plus
VAT. Digithurst ar€ al Leaden
Hill, Orwell, Royston, Herts.
SG8 sQH.

INCREASED
SENSITIVITY
FOR YOUR BBC
In any situahon where the Qwer
ry keyboard lorms a barrier bet'
ween the user and the computer,
rhe Concept keyboard from Star
Microterminals Ltd could well be
the answer.

The pad takes inter-
changeable A4-size overlays
which define the number, shape,
size, colour, position and legen-
ding of the keys. Each program
can use a separate overlaY. The
keys can be made large enough
ro allow operation by visually or
physically handicapped pupils.

The keyboard has an eight
by sixteen matrix ol touch-
sensitive areas, each producing a

unique seven bit ASCII code
which the programmer defines as
required. There is also a bleeper
with onloff controland hro addi-
tional user-dedicated touch pads.

For further information, get
in touch with Leslev Stubley, Star
Microterminals Ltd, 22 Hgde
Cwnbran. Gwent NP44 3YP.

PROCYON
INTERFACE FOR
THE BBC
Cambridqe Svstems Technology
has not got a fr.llly operational
IEEE interface for the BBC. The
CST 'Procyon' is a compact
device which ailows users to
communicate with the wide
range of instruments operating to
the IEEE 488. The Procyon is
particularly valuable in educa
tional or scientific establishments.
where a BBC mi.ro needs to in-
terface with high quality plotters
and printers. frequency counters.
voltmelers or disc drives but is

equally useful to connect the
'Beeb" to CBM equipment via a
specially written Commodore fil-
ing system. It responds to any
high level language including
LISP, FORTRAN, FORTH,
BASIC oT APL,

The Procyon is supplied with
an 8K EPROM which Iits a vacant
sideways ROM socket in the BBC
micro and supplies a highly efli-
cient IEEE filinq svstem. The
system can cope with up to 16
connected devices, accepting
standard operating system Iile
commands as well as special in-
structions or user'delined op-
tions.

At up to 70K bytes of infor'
mation per second, the PRO-
CYON offers very rapid data
hansler between devices. It is

helpful and virtually fool-proof
wilh extensive user advice
facilities, effor checking and
visual indicationa or operating
stafus

A straightforward but com-
prehensive manual is supplied
with the system. containing

I
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tutorials for beginners and advice
on maximising the Procyon's ef_

lectiveness.
Further information from:

Cambridge Systems Technology,
30 Regent Street. Cambridge
CBz lDB. Tel O223 3233O2.

PROGRAM
PRINTOUT
SERVICE
SPECIAL OFFEB
FOR A&B
READERS
Program Printout Services are
now offering a comprehensive
range ol print fac,lities to BBC.
owners who haven't as yet takeo
the plunge into buying their own
dot-matrix or da isyw heeJ.
Various formats are catered for
including double line spacing,
LISTOT and a unique sectionalis-
ed format designed by PPS
themselves. Also available are
nrintouts ol Wordwrse files.
l.r""n dumps, diiassembled
machine code programs and
various labelling duties.

Prices range upwards from
six pence per block. Further
details from: Mr M. Small, 8
Cherry Tree Road, Chinnor, Ox-
fordshire OX9 4QY.

As a special offer to be
readers of A&B Computing, Pro-
gram Printout Services are
prepared to give 10% discount
for any first order. Allyou have to
do is mention our name with
your in'tial enquiry for the PPS
leaflet which details the services
available.

A STACK OF
NEW TITLES FOR
YOUR LIGHPEN
Titles like Seek and Destroy,
Shufller and lost in the Labyrinth
are among the latest nine pieces
of sofhrare released by Stack
Computer Services for their BBC
lightpen. Others sound a mite
more ordinary, LiIe, Simon,
Othello and Draughts included.
Stack Computer Services Ltd,
290-298 Derbv Road, Bootle.
Liverpool L20 8LN. Tel: 051
933 5511.
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MODEL A/B ELECTRON

Koith M es

Cellars is a variation on a well-
known arcade game.

Your man is prjrcued up and
down ladders and through tun-
nels in search of gold. In addition
to three monsters that are pursu'
ing him there are immobile
monsterc that periodically jump
to new locations. As you proceed
to higher levels the number of th-
ese later monsteE Increases.

The particular features of
this game that make it different
ftom most games previously writ-
ten in BASIC is that it makes ex-
tensive use of EXCLUSIVE OR
(EOR) colour printing and
multicolour characters.

When printing at the
Graphics Cursor (VDU 5), it is
possible to superimpose defined
(or any other) characters ofr top
of each other. Using diflerent col
ours for the different features of
the character to be created. the
character is assembled by moving
the cursor to the required loca'
tion and successively selecting
the foreground colour of the part
of the character to be printed,
printing it and moving the cursor
back over the character.

up and down ladders.
Drive yourself crazy in

this colourful
arcade game.

AND it the colour already there,
EOR it etc and INVERT it etc.
EOR (3) is used because it is
possible to predict the outcome of
function and by carerul manipula-
tion of the colour palette using
VDU 19 to enable characters to
move over other characters. For
example RED (colour 1) EORed
with BLUE (colour 4) gives
MAGENTA (colour 5) if a red
character is printed on top of a
blue character. but if colour 5 is
red efin e d to be red
(VDU19.5.1.0.0.0) that part of
th€ red character over the blue
character will show red NOT
mageota. The EOR val-res need-
ed are mathematically derived
but can be easily found by using
the BBC'S own EOR function -
tvpe 1 EOR 4 to check the above
example.

The game itself consists of a
series of linked procedures the
names of which are largely self
explanatory.

I hope that you will agree
lhat despite the drawbacks of be-
ing written in basic, it is poss,ble
to write a reasonably playable

In BASIC this would take
the form - VDUS : MOVE X,Y :

GCOL3.Y 1 : PRINT
CHRS $ (X 1) : VDU8 :

GCOL3,Y2 : PRINT CHR$(X2)
etc where W.Y are the desired
screen co-ordinates, Y1 the col-
our oI character X1 and Y2 the
colour of character X2. The
VDU commands cause prinhng
to take place at the graph,cs cur-
sor and move the cursor one
space left respectively. The man,
monsters and levels in the game
are constructed on this way.
These commands can all be
replaced and strung together as
VDU commands e.g. MOVE is
VDU25,4. X;Y; GCOL is
VDU18,3,Yl and PRINT is
simply VDUX2 e.g. the above
line of BASIC would now read
VDU5, 25,4,X;Y;18,3,Y1,X1,

8,18,3,Y2,X2. Not only is this
shorter (if less readable) but it ex-
ecutes faster. This is very impor-
tant for the more complicated a
character is the longer it takes to
print and the slower movement
will be.

LOGICAL MOVE.
MENT
EXCLUSIVE OR (EOR) printing
is important when coloured
characters are to be moved.
Ref€r to the User Guide for a
detailed explanation, but when
printing graphics characters col-
our is chosen with GCOL x,y
where function x determines how
colour y will be printed. x can
have five values 0,1,2,3,4 which
respectively print the colour, OR
it with the colour alread there, and very colourful me

I
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9ct CLG: PROCscreen

1OO IFLVLZ>s LVLZ=s
110t PROC1nit
1:O REFEAT
130 *FX21!O
1 40 LVO7.=FNFT (nanz ?o ! I evel z-64, : I vd7.=FNPT (oan7+20 ! I e

rel T-64 ) : I vuz=FNFT (nanZ,l evel Z+r 2)
150 IFINI{EY ( ?6, DIRZ=-64
16a, IFINkEY ( l??) DIRZ=64
I 7a! IFINkEY ( -58 ) ANDI vu7< >4ANDI vuz.t :' I LEVELZ=f 2: 60102

JO
IAO IFINKEY ( -4?) ANDI vd7{,r4 LEVELT-=-32: GOTOzOO
l9O IFI evel7. l1ODl6O=64 LEVELZ=O
aoo tFmanz< =O D IR7.=64
:to IFnanz).=1?16 DIRZ=-64
:1O IFLEVELZiI IO DIRT-=O
a3al manT-=nanZ+DlR7-: r evel7.=l evel Z+LEVELZ
:40 PROCman ( man7._D t RZ t I evel 7.-LEVELZ ) : PROCman (6anZ,lev

elz)
:5O 9d1=FNPT ( nanT-+4El, I evel Z-44 ) : I Fqd7.=9THEN;OO
260 FORIZ=OTO2: FROCmonsterdir: SOUND& 1O, -ar 2,2! NExT
:7O IFRND(l)).4 PFochovemonster r SOUND& 10 i 8,2,2
:8O gdZ=FNPT (oanZ+4E|,I evel Z-44 )
:9O IFqdZ=J PROC+oundqold
:OO UNTIL CDZ=1@OF Sd7-=9OR Sdz=rs
:1O IFGDZ=lO LVLZ=LvLz+1: GoTo9O

::O VDU4
l4O FROChi sEore: GoToAO
l5O DEFPROC5Creen
i60 VDUS
;7O FOFET=960Tt}1605TEP- 160
lEo FoRl,.=62T067.-64STEP-:j2! I'tOvEO, IZ: FORJZ=OTO19: VDUlA

.o,4,2:4rNEXT: NEXT: NExT: REl.! Levels
:i9cl vDU4
4OO FORa7.=lTOz
41O FoRIZ=OTO?OSTEPS:A7-=FND(18) :FORJ7.=0T06rVDU17,3,f, I

. AZ,IZ+J7!2?6: NEXT: NEXT: REfl Ladders
4:O NEXT
4f,O C9LOURI r FRINTTAF (O,Jo, "6OLD BAGS "rqld7.!
440 VDu5
45O ENDPROC
460 DEFPROCi ni t
47O nan?t=641 L evelT= LO24 t t vd1.=@! L !v1!=O: GDZ=O: DIRz=64: L

EVELZ=9
4BO FROCran (oanzrlevel7,)
49O FORI7.=OTO2! mxZ ( IZ) =RND ( 19) *64: nyz ( IZ ) =FND ( 4) r160+

aa4r dirZllzt =64ru'/it,lZ) =Or d7.lIZ) =Or udZ ( IZ) =O: PROCmonster
dxx,tIZl thvzllil) | 19,9):NEXT

5OO FORIZ=OTO LVL7,:PROCsti I lmonstEr I NEXT
51O FOFI7.=OTO9: PROCqot d: NEXT
52O ENDPROC
5JO DEFPROCaoTd
54c, XZ=RND ( 19) *64: YZ=RND (6) r160+32
554 qdZ=FNPT ( XZ+44, Y7.-1?) r IFqdZi )STHENs4O
560 VDU25,4!)(ZiY7-; lA, J, J,245
57O ENDPROC
3aO DEFPROCfoundqol d
59O VDU25,4rmanZi I evel Z-tr2! 14,J,?,245
600 GD7.=GDZ+l ! El d7.=gl dZ+l ! SOUND&1f, r 3,50 | 1O
6tg VDU4! PRINTTAA ( lO | 3g) isldZ!:vDUs
620 ENDPROC
5;E DEFFROCnan (xZ I yi)
640 VDU:s,4, x2; y'A i la t f,,1,227,4 ! 14, f, r5,2?4,4,18,J,7,22

t, A, 14, J t 9,23O, ?5 ,4 ,x2iy7.-32i23L rA r 1El,3 i 15 r233,El, 1El, f,,5.:::

IIrIII
I
IIIII

659 ENDPFOC
660 DEFPROCmonsterdi r
670 IFuT-(IZ)r.\OAND nlllT.l<>6 PROCuphon ster: 6010740
6A0 IFdZ ( IZ) (: >OAND dX,<I.,zr<.>6 PRocdornmonster: GOTOT4O
690 hsdZ=FNPT (oxZ a ll:t +2@,nyAl lZ) -64, r msuX=FNPT (.nxZ ( IZ

) tnyz(.1'4, +l?)
7OO IFhsdT. i4AND FND(3)=l dZ ( I Z ) =O: PRocdowomonEtEr : GO

ro75g
71O lFmsuzr >4AND h6uza >- 1AND RND ( J) =1 uZ I I 7.) =O: PROclrp

0onster:60T0750
7?O LFntZtrzt a=64 tti,rit (lZ)=64
73O lF6x7. < 17., .-=t,216 di,t7-lll-t=-64
74@ N\ 7- l 11,) =i*7. < | Z) +di.7.lIZl
75O ..^yZ < l7-) =ny1.l lZ) +udl- ll:Z)
760 PROCmonEter (oxz < lzt di.7. < L7,,, ny1 l Ua, ldia l l l,.t, t=, 9

) : PROCooneter (mxZ < U.), iyL < l1r) | ri t9 t
77O ENDFROC
7SO DEFPROCupoonster
79O uZ Ith =uli llZ) +l!ndzl lZ) =a?rcti.Zl U-) =O
AOO I F t7. I U. t =6 sZ I | 7. t =O | !.t'A I I tA I =0t: d i rZ ( I 7 ) =64 : I FRND I ?

)-l dirz<lia)=-64
AIO ENDFROC
82O DEFFROCdoHnnonster
B3g d7. < \7.1=dZl17., +t I udz t \7.t =-32t di.ZtUt ) =O
B4g IFdz tt7.\ =6 d1.IIZ) =g|udit tl7-t =O:di.Z( Iz)=-64: IFRND(

?l =r di.l:\LZ)=64

PROGRAM LISTING
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A5O ENDFROC
El60 DEFPROCmohster (DxZt,oyz,Ar B)
B7O vDU23,4 t^xzinyT; 18,3, A,255,El,18,3,7 r 253,4 ! 14,3,8,

:54,4, 1E r.i, B,25:, ?5 r 4,0xZi myz-J:: ?5O
EAO ENDPROC
A9O DEFPROCSIillmonstEr
9O0 MXZ ( lZ) =RND ( 19) +64: llYZ ( IZ) =RND (5) * l60+64
9rO qdZ=FNFT (l'1X7. ( \it ) +44lnY,4lITt -44 ) : IFqdT-< iOTHEN?Oo
t?O FRocdonster (l'fYlt lZ) ,L\l,<l'lt ,9,l5t
9]O ENDPROC
94O DEFPROCnovenonster
950 IZ=FND (LVL7.+ 1 ) I i mx7.=l'1XZ ( I 7. ) : myl,=nYl. I I Zt
96cl iXZ ( IZ) =RND ( 19) *64: MYZ ( Iz) =RND (5) r 160+64
97@ poZ-FNPT (l"lx7- ( 17.) +4e,flY:z<17,) 44).IFpo7.=tORpoZ=lOFp

07= 15THEN96O
989 FFOCoonster ( mx7..ny7-. 9, 1 5 ) : FRochonster ( MX7. ( I z ) r MV7.

( I7) ,9,15)
990 ENDPROC

lOOO DEFFROCend
lOlO FOR 17-= t TOIO: SOUNDTl O, - 1 :, 6, 1O: FORJZ= I TO 1 O: VDUt 9' O

t RND (6) iOi.FORI=lTO:OTNEXT,,
1O?O VD|Jl9,O,O; Oi
1O3O ENDFEOC
1O4O DEFFROChi sco.e
lO5O CLS:IFXf1!O
l060 IFqIdZ.VAL(Ar(1!O)) FRINT"E.ter your name.r':A*(1r

O) =STRS (ql dZ) : FRINT' A* ( I,O) ". . -. " i : TNPUTA* I I r I )

1O7O REPEATT srapZ=O
rOAO IZ=Oi REPEAT IZ=l Z+ I
1O9O IFVAL (A$ { lZ rO) ),'VAL (A:a ( I7.+1,O) ) Et=A:i ( 17.+l,O) r A, (

IZ+1,O) =A$ ( 1Z,O) r At ( IZ,O) -Et: B:r=At ( I7-+1, 1 ) : At { IZ+1, r } =A
s ( IZ, 1) : At ( I7., l ) =E+. s{apZ=,

t 1OO UNTILIZ=9
11lO UNTILEwapZ=O
11?O CLS: COLOUF4: PRINTTAB (:i) "HALL OF FAME"
I 130 COLOURS! FOFIZ=IOTOISTEP I r A1=LEN (A* I I7-rO) ) : FRINT -

rAB(f,-47.)A+{IZ,O) "..., "45 ( tZ, r ) :NEXT
1 I40 COLOUR4: FRINT' IAB (tr) "PRESS . SPACEl"' i : At-GETI
115O ENDFFOC
1l60 DEFFROCT!tle
1t70 vDU13,l7,9: FRINTTAE (6 ! I ) "CELLARS. "

tlAO EOLOURIiFFINT-" Pursued Lly honsters " "your oan
is chased" " "up and down ladders" ,' " and along tunnels"
"" in sea.ch o+ gold. "
119O COLOUR1:FRINT,'" His movEBent rsr""ront.olled u

sinq the"-" cursor l.Pys- rr

1:OO COLOUR5: PRINT " " GOOD LUCI.,'
1?1O COLOUR9:FRINI"" Press.sPAcEr"' ' to play o

r" "' jRETURN; to end."
1?2O A=GET
l2il8 tFA=;: ENDPFOC
1?4O IFA=1J CLs!VDU22,7:END
1250 GOTOI -O1:60 OEFPFOCColour
1:7O VDU19,15,1! O

5,14t 13,1: red
12BO vDU19,2 i 4r 0:
1299 vDU19,9i?i O:

O,B,lr qreen
13OO VDU19,6,5i O:

:i Oi 19, 11 , ?i Oi : FEll 9,1

Oi 19, 12, 1i O: r REM 1

I FEt't :
t9,lo,2

1tr 10 ENDFROC
ll2O DEFPFOC5Core
ItrtrO FORIZ=1TO1O: Af ( IZ, O ) =STR' ( IZ*5) : At ( 17r 1 ) ='llonster

-"+STRa(I7)!NEXT
I:]4O ENDPROC
I l5A DFFFRnC.h:ra.tFrq
1tr6@ vDU2:i,2?4, tf8, ala, o, 119, t 19 r O,:38 r ?;4,:1, ??6, l?9,

129,\29 \l?9 \?a5,la9,l:9,1:9: REH E.icks! ladder
IJlO VOU23,2?7 ,=6, 1a4,1f,O, O, O,&, O, O,:J, ??4, O t O,E,4,l?4,

i6t O,O, O,l1, ?le ! O, O,40,OtO r O, O,Or REt'l Harr , f dLe, eyps
If,AO VOUzf,, ?f,O, S, O, O, O, O r ?54,254,186,23 t ?f I, tA6 | O, O, O,

Q,O,O,@ t?-,?=2,O, ra@,O tA,Q,O ,@,Q,23,23:l r O,56 ! 56,40,40, 4
o!4!lr1O8:REH U.body, L.body, handE, leqs

1f9O VDU?i, 245, 14,36, I 1O,66, I 1Or66r60l,24: FEI'I GoId
l4OO vDuzf ,?5o,!55t?s5,?55,?55, 126,36r36, 1O?:REE L.bod

t4 to vDU?:, a52 ! o, o I o t a, 126, 255, 1515, 15:i, ?3, ?55, O r O, O, O,
a \o t6e,7a2,24 t?a4,o,o,oto,o,o,34!or23!255,o,o!?31,36,or
O,O,O:8E14 U.bo.ly, eyes, pupils, horns

I42O ENDPROC
l4;O REtl ITOVE - VDU?5i4,X;Y; GCOL - VDUIA,X,Y - t VD

U8
144S DEFFNPT (dZ,eZ)
l45O =POINT (dZ, e7-- 1)

^

18 A&B COMPIT|INC ,,rARCruAPRlL 19A4

MODEL A/B ELECTRON ARCA ME

I

T



Control Universal offers an unsurpassed level ol technical support with the sale ot BBC Microcomputers,
hardware and software extensions.

Control Universal has been trading wilh Acorn since 1g7g and our
engineers have buill up a d€lailed understanding of all their
products, trom Eurocards through the Alom, the BBC and the
Electron

BEEBEX 1106 !56
This adds a ono megabyie sxtonsion
nemory map ro rhe BBC microcoBpur6r.
allo*i.o rh. lse of allrhe cuBE
modures wilh ths BBC.
CU OFAM 64KB up lo 16 c.. be 6ed

in ons sysl€m f1,G
ct-,-MEM up ro 64KB Bafiery backed

FAM or EPFOM carior trom C70
CU-PROM EPROM programm.r ll19
CUAE-ICE in cncuii €mllato, 190
FIOMULAToR EPFOM emulrtoi ior

sFlem dovsloPmenl I95
CUBAN eighl and tw.lve bil analog

inrertaces lroh t120
cuBlo op ro 8o digiral i/o

channsrs lrom !53
SEF|O two or lour sEri.r

channels i.om C90

EUToBEEE 1212
a. incrFdible single card computsr wrtn
6502 proce*or serlal .nd digirar
int€rlaces and lour socke$ lor byt+wide
memories wilh baliery back-op Supplied
wiih MOS (machin6 operating system)
rhar arlows rhe !s€ or a Bac 16( SAstc
ROM or olh€r ranguage Usual
conliguratrons as iol ows:
1) 8( MOS FOM 2)8X MOS FOM

16K BBC BASIC 16X BBC BASIC
4( or 8K $er 2K or 8k CMOS
program FAM

EPBOM 2K NMOS RAM
2K NMOS RAM o.leavo €mpty

CUBE js a wide range oJ exciting and keenly-priced products built to
robust prolessional standards. All are compalible with the Acom
Standard, but all considerably e(end ils power and capability.

Control Universal also keep substantial stocks ol all Acorn/BBC
products end a hugs sel6clion of olher compatible hardware and
soltware from a wid€ range ol larg€ and small compani€s.

EU.oBEEB has. siandard CUBE bls
conn6.ior and wirr drive eny CIJBE
modure, including lhe CU-GBAPH high-
res corour video lnie.lace (48K scr@.

CUBE dLt p.cl. for BBC
Fully enclosed, in cream loxlursd melal
boxes, wilh all rece3sary cabes and
co.nectoB ready lo use
100k6-0n6 drive single-sidod

The Spring 1984 c.lalogue is now
availablo tree oi charqe. h has 150+
pages and inc udes all ABC equipment
and assoc aled exlensio.a. sortw.r6
msdia videG p.l.ters and the whote o,
rhe cuBE ra.9e.

20OKB-twin drivs, singl6-sidsd

,OokB-ono driv6. double-sided

800KB-twin drire, singleslded

Optionil power supply

!159

c3o9

L252

!499
L25

Cambridg€ C83 gEZ
Ter 0223 35S757 Telex 095801

CUBE
the prufessional apploach
to the BBC microcomputer

CARSON
DEVELOPMENTS

DISKETTES
WABASH DATALIFE VEREX

40 Trk SS.SD e14.00 - ei 4 00
40 Trk SS.DD - 117 00
40 Trk DS DD e17 50 124.00
80 Trk DS.DD t23 00 e2B 00
Cl posi aad packing 3 or more boxes are posl iiee drscount

on quanl ty

DISK iNTERFACE KITSt Srngle density f8s. double dens ry e99
double densily DFS 879.

DISC DRIVES
Cased Dual cased

Bare and cabled and cabled
.10 Trk SS 1125 tt10 t2B0
.10 Trk DS fl55 lt 70 t350
E0 Trk DS e205 t2i 5 8400
,ower supp y a1 C35 Formal d sc and usei gLrde 15 Carr age or,

di ves f10
Please add VAT 1o al prces Dea ei errqu es rnvrled

CARSON DEVELOPMENTS (MU),
84 Highlield Road, Romrord, Essex,

RM5 3RU.

Telephone: 0708 27043

GUIDED DISCOVERY
from

ETNA SOFTWARE
Flave the children finished plaflng?

Time they started leaming? They've done Tables
tests and Hangman?

W}IY NOT TEACH THEM AAOUT TI{E BBC MICRO?

GUIDED DISCOVERY is a suite of
ten proBrams designed to stimulate an interest in
HOW programs work. Aimed at age 9+, every

program is simple yet effective in structure.
The cassette comes with approximately

60 pages of guidance - personalised with the
child's name if you wish.

COVERS THE FOLLOWINC TOPICS:
Sound, *Keys, Animation, Graphics, Filing, Time,

Screen Plotting, toops, Modes, RND etc.

* FULLY LISTABLE * PARENTS' NOTES

* EASILY FOLLOWED * WELL RECOMMENDED
* EDUCATIONAL ORDERS WELCOME

To receive your copy send f9.q5 +
80pp&pto:
ETNA SOFTWARE WEST END
HOUSE, WEST END LANE,
MARSHC HAPEL, LINCS.

e

Please include your name and
address and your child's name
IF you wish the written
material personalised.

1il



MP
B.B.C. MICRO SOFTWARE

155 Spital Road, Bromborough, lderseyside 162 24E. Tel:051 334 3472

EDUCATIONAL RANGE
MP Sollware & Servlces specralize in producing good quality soilware
lor the BBC Micro The range ol games, educational and other
proqrams is contrnually being extended.

PASSWORD 'NEW' ENGLISH (BBC/B)

PASSWORO is a word game designed to leach spelling and compre-
hension skills lo junior school children. The player has landed on an
alien planel and husi aitempt to release a number of prisoners held
captive. The game involves the completion oJ a series ol senlences
eaih wrtn a missrno word. a correct answer releases a prisonpr.
Graphrcs are used Ih;ouqhoul lhe game The pachage comes wii'l lwo
lirei each conia,ninq 200 qLesi,ons. Also sr,ppl,Fd rs a l,le mainlenance
program WOADFILE, lhis may be used to creale queslions covering a
wid6 range of lopics f11.00 (cass) t14 00 (disc)

CUT'N'VAL'NEW' MATHEMATICS (BBC/B)
CUT'N'VAL is a highly versatile malhematics program sultable lor use
wilh children from 7to 16r. The programisdesignedtohelptheunde.
standing ol a wide range of mathematical expressions and allows an
exploratory or investigative approach by lhe user. The package comes
comp'eip w th foJr sels o' deronslratron questrons and lL'l rnsrruc-
tions turrher exercrse sets are ava,lable lrom l,lD Soltware and can
easily be compiled. f,'14.50 (cas.) t17.50 (disc)

ACCURATE'NEW' MATHEMATICS (BBC/B)

ACCURATE is a program designed to assisl students obtain a reason-
able eslimale to quest ons which require an expression to beevaluated.
lt is suilable lor use wilh students from 7 to 18. The program gives aset
ol queslions which must be answered wilhin a certain degree ol
accuracy selecled from a menu atthe start oJ the program Theymaybe
set as queslions with answers accurate to 5 significanl tigures or
belween 5 and 300/0 ol the answer as required The program comes wilh
firll insrir.rions and demonstration exercises. Furlher exercisesets are
available. f11.00 (ca35) e14.00 (disc)

All prices include VAT & post.ge wilhin UK. Send 3ae lorlullrange ot
prcgrems and price list or ask your local dealer. Trade enqulrles
w6lcome. Chequespayableto MP Soltware or phonewith yourAcc6s/

ViBa card numbeL

MP SOFTWARE & SERVICES

BBC Model A - upgrade kit including Itlings.............€130,00
Disk lnteriace kil - Acorn Dol - includ ng I tl ngs ....... €97.00
Acorn Disk Dnve nclLrdrng manLral & dsk...........1rom e265.00
Th rd Party Dlsk Drive..............-....................... lrom e229.95
Beeb Joysticks......... .......... pa r S'13.00
Ouickshop loysticks ncludrng /S and s0f1ware............ e19.95
18" colour mon lor - 80 co umns.................,........... S287.50
12" green screen monlor - B0 columns (superb)........ e79.95
Star 510 malrix prinled - 80 co umns ....................... e332.35
Star 515 15" carr age malnx pr nter........................... e458.85

Seikosha, Epson, Sx, Orlc and EP80 prinlers in slock.

Wide range ol BBC soflware/books and accessor es n stock

Callers welcome. SAE ior lsl.

See us on Micronet page'60043706

A,B&CCOMPUTERS
Duchy House, 6 Lower Aylmer Square,

St Auslell, Cornwall.

TEL: St Auslell (0726) 64463 & 67337

BBC N,4ode B ... .. . ... ... ... ... ..

BBC N,4odel I wrth DFS I lled
s399.00
t469.75

flBeE
Empu

SEtro LANGE
SAE FOF LISTS

roi cAtLCBstersE
uAI

ONOER
SPECTAUSTS

SILVERLIND LTD. 156 Newton Road, Bu rto n-on'Tre nt,
Staffs DE15 0TR. Telephone Burton (0283) 63987

ALL PRICES INCLUDE POST & PACKING & VAT

PENTILES f6.95
A jigsaw-type game. All ages will enjoy hours o{ enter-
tainment with this rascinating and lrustratingly addictive
game which requires both luck and logicl

REVERSI f6.95
Play the computer in this fast machine code/BASIC
version of the popular board game. With 5 skill levels,
autoplaV, etc.

TOWNTEST E6.50
A well-presented educational game. Test the family's
knowledge of town and city locations in Enqland,
Scotland and Wales.

HAUNTED HOUSE f6.OO
ln this absorbing adventure game, beware of the ghost
as you search for treasures and negotiate the hazards
oI the castle and graveyard.

GATEWAY TO THE STARS f6.50
You meet bizarre situations and alien creatures in this
exciting space adventure,

PASSPORT TO DEATH 86.50
Where on Earth are you?l l\4apping this strange planet
will lead you, a ZENDONIAN, to exciting adventures
and fantastic treasures. Remember...,,,.your starship
needs extra fuel to take you home to ZENDON.

* *

Special Ofter!!

)r
o BBC/B GAMES

Purchase any 2 games and SAVE fl.00 on each

Purchase any 3 games and SAVE €1.50 on each

Purchase anv 4 games or more
and SAVE 12.00 on each

Offer closes 31st January 1984
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HONEYBUG f7.50
A new and entertaining fun-game lrom the author of
PENTILES. Fast reactions are needed to catch the errant
larvae and weevils as you build up the hive with honey
and a variety of bugs. Can you succeed in making the
colony swarm in this colourful, appealing and amusing
game?



SOFTWARE COMPETITION SOFTWARE COMPETITION

,,:nill].ln
l.i:lri:,r

I

This month's competition centres
on Mosaic Publishing's new range
of bookware titles. These are
packages which combine books
with supporting software. The
Pen ond The Dork contains a
special edition o{ Colin Kapp's
science fiction classic together
with an adventure game based
on the story. My Secrct File corn-
prises the best selling book of the

same name and a database pro-
gram which allows users to com-
pile their own conlidential record
of diary dates, hiumphs, disasters
and trends-

Mosaic plans to launch a new
title very shortly. The object of
the competit,on is to identify the
title of the new package. Here are
three clues to help you. Each has
a one,word answer, and together

the three words make up the
name you are looking for.
1. Without blemish
2. Metal made from iron and car-
bon
3. TV's Roland
. . .and another hint: the title is
identical to that of a best-selling
nov€l by science fiction author
Harry Harrison.

We are offering one copy of
eilhet The Pen ond The Dork or
My Seqet File to lhe first ten cor-
rect ent es to com€ out of the
Editor's spacious sombrero. Both
programs are available for the
BBC-B and other popular
micros.

Send your entries to:
A&B Computing
Mosaic Competition
No.1 Golden Square
London WlR 3AB

The winners of the competition
will be the first ten correct entries
picked at random. The winner
will be notified once the competi-
tion has closed and the results will
be published in a future issue of
A&B Computing. The competi-
tion is open to all UK and Nor-
thern Ireland readers of A&B ex-
cept e mployees of Argus
Sppcialist Publications Ltd., their
printers and distributors
employees of Mosaic Publishing
or anyone connected with the
competition.

As long as the corect coupon is
used for each enhy, there is no
limit to the number of entries per
person.

All entries must be postmarked
belore 30th April 1984. No cot-
respondence 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.

WINNERS
Once again thanks for the
marvellous response to last
issue's Hitachi 3" disc drive com-
petition. The first entry with the
correct combination belonged to
Mr G. Weston from Carterton.
Oxfordshire. Mr Weston wins
himself a 3" disc drive from Ad-
vanced Memory Systems.

';fiIiI::::-'
",tt[iit*o'

A&B COMPUIING COMPETITION

Name ..
Addre's

A&B COUPIJ|ING MARCII/APRIL 
'984

Postcode
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MODELS A/B ELECTRON

Advdnced
Grsphics

Eruce Smith

In this issue's article we shall be
having a close look at the way
colouis are implemented and us_

ed on the BBC Micro. To do this
we must first understand the two
diflerent cateoories o{ colour
termed 'logicalrand physical; and
the r€lationship between them
thal is refened to as lhe palette.

Figure I shows the defauh
colours associated with €ach of
the graphics modes. Each colour
has a logical colour number
associated with it. This is the most
important one and the number-
inq of the logical colours is direct
lu associated with lhe number of
iolorrrs available in that mod€.
Thus in MODE 5 four colours are
possible at any one tim€ and
these are numbered logically as
0,1,2 and 3. Similarly in two col-
our modes only logical colours I
and 2 arc possible. In MODE 2
however. all 16 of the colours are
possible and these are numbered
0 ro 15.

PHYSICAL AND
LOGICAL
The physical number associated
with a colour does not alter thus
physical colour 5 will always be
magenta and can nevel be
angthing else. The logical value
of a colour can change though.
Whenever a mode change is ex_

ecuted the logical colours
associated with that mode are
placed onto the palene, any
previous colouts are 'washed'
away. Thus executing MODE 5
will place the colours black, red,
yellow and white onto the
palette. This does nol restrict us
to using only these colours in
MODE 5 though other colours
can be used, the mode only
d€termines the totalchoice oI col-
ours present at any one time. Us-
ing a VDU 10 statement it is
possible to replace any of the
logical colours with a new
physical colour. If you think ol
the palette as b€ing like a paint
box the VDU 19 command simp-
ly takes out the 'old' physical
paint pot from its cunent logical
position and replaces il with a
'new physicalcolour. The colour
changes but its position in the
paint box does not. The syntax of
the palette changing command
is:

Let's get logical as we dip
our brushes into

the colour
palettes of the BBc
Micro and Electron.

VDU 19,1,P;O;
where L is the logical colour to be
replaced by P the physical colour;
note the use of the two semi-
colons after the last two digits as
opposed to commas.

The following exampl€ gives
a very good indication to the
power of this colour switching
facility.

10 MODE 5
20 A=GET
30 VDU 19,0,1;0;
40 A-GET
50 VDU 19,0,3;0;
60 A=GET
70 VDU 19,0,7;0;

In MODE 5 the logical colour 0 is
black. which is the normal
background colour of the screen.
Pressing a key will allow line 30
to replace logical colour 0 with
physical colour red, black will
become red. The net effect is that
the screen instantaneouslY

changes from black to red. Lines
50 and 70 behave in a similar
way subsequently replacrng red
with yellow and then white al the
instanl a key rs pressed.

The availability of an inslant
colour change lacility oPens uP a
number of interestinq and ex_

citing possibililies For example,
by setting a logical colour lo lhe
backqround colour and then
drawing an obiect in this colour, it
can be made to apPeal im_

m€diately by reptogramming the
palene. This principle can be us-
ed to prodr.rce animation as we
shall see at a late date.

It is possible to redefine any
or all of the loqical colours in a
particular MODE. I[ we wish to
use magneta, green, red and
vellow in MODE 5 rather than the
normal black, red, yellow and
white we could use:

logical 0 is physical 2
30 VDU 19,3,4;0; : REM
Iogical3 is physical 4
line 20 changes black (0) to
green (physical 2) and line 30,
white (3) becomes blue (physical
4).

GRAPHIC
COLOUR
BBC BASIC is provided with a
very powerful command that
allows colours not only to be
selected but also det€rmines the
way they are, wtilten to the
graphics screen The command is

GCOL short for Graphics COL
our, it takes theform:
GCOL form%, C%
where form det€rmines th€ ac-
tion of the command and C% the
logical colour to be processed by
it.

The range of values that maY
be associated with C% are 0 to

land5
logical colour

0 black
1 red
2 yellow
3 white

SIXTEEN COLOUR MODE
2

TWO COLOUR MODES
0and3
Iogical colour

0 black
1 white

FOUR COLOUR MODES

colour
black
red
green
yellow
blue
magenta
cyan
white
'black-white
'red-cyan
'green-magenta
'yellow-blue
'blue-yellow
'magenta-green
'cyan-green
'white-black

FIGURE 1 THE PALETTE
'denotes flashing Fb.1

ph

ph

ph

Iicys
0
7

y$ca
0
1

3
7

Iogical
0
1

2
3
4

6
,7

8
9

10
11
t2
13
14
15

Iayslc
0
1

2
3
4
5
6
7
8
9

10
11
t2
13
14
15

20

10 MODE 5
20 VDU 19,0,2;0; : REM
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mine the colour of the line. The
EOR operation will ony result in a
1 if the bits under test are
diss,milar. thus:

0EoR0 - 0
1EORo - I
OEORI=1
1EOR1:0

15 for the loreground and these
:elate directly to the logical col-
rurs in the chosen MODE. Thus
rr MODE 5 executing GCOL 0,1
.uould cause all subsequent lines
:o be drawn in red. The
:ackground colour can also be in-
:iuenced by the GCOL com-
:rrand. To set the background to
a certain colour add 128 to the
.ogical colour chosen. For exam
ple to clear the MODE 5 screen
.rith red RUN the following:

IO MODE 5
20 GCOL 0.120 : REM 128+ 1
:s background + red
30 CLG

We have introduced a new com-
mand in line 30 CLG, CLear
Graphics, as its name suggests it
clears the current graphics screen
and in this instance clears it with
red. Clunging line 20 to GCOL
0.130 will clear the screen to
yellow on RUNning and so forth.

MODES OF AC.
TION,
Flgure 2lists the various modes
of action possible with GCOL
depending on the value of
form%. In the examples above
we have assigned 0 to ,orm
parameter. This allows lines of
any colour to be drawn directlg
over the top of angthing on the
screen. The r€maining three
parameters perform diffurent
iunctions depending on the
logical relationships between the
logical colour, C%, and the
iogical colour pres€nt oh the
screen at the particular spot being
DRAWn or PLOTed to. Figure 3
lists the binary representations of

the numebrs 0 to 15. This may be
of help as we investigate each
mode of action.

GCOL 1.C% relies on the
logical OR operation which has
four simple rules:

th€ resultant bit will only be set if
either or both the test bits are set.
The following program can be us'
ed to demonshate the eflect.

OANDO = O
lANDO:O
OANDl-O
1AND1- 1

Changing line 70 to

70 GCOL 3,2

will result in a white line being
drawn because:

red = 0001
yellow = 0010
EOR - 0011 - 3 which is white

Finallv GCOL 4,C% does not
take into consideration C% at alll
What the statement does do is to
invert or perform a logical NOT
of the logical colour at the PLOT
position. Inverting a number is
performed by changing all 1's in-
to 0's and all the 0'5 to 1's, 0101
will therelore invert to 1010-
Altering line 70 once again to:

70 CCOL 4,2 will plot th€ tired
red line and invert it onto a
flashing cyan-green one-

red - 0001
INVERT ' 1100 - 14 or
flashing cyan-green.

Program 1 shows the type of
effect that can be produced using
the GCOL statement with
parameter values of 1,2, and 3 to
draw four biangles over one
another.

LETS GET
PHYSICAL
Now that we have taken an in-
troductory look at logical colours
and there impl€mentation we can
switch our attention to the subject
of physical colours. The term
physicalis itself a clue to the func-
tion of this type of colour. As you
may well have guessed the
physical colour value associated
with each colour is the value the
Beeb use to store into screen
memory to produce the desired
colour. However, its not quite

00R0:0
10R0:1
00R 1= t
10R1=1

10 MODE 5
20 GCOL 0.1
30 PLOT 5,1000,1000
40 MOVE 0.0
50 A: GET
60 GCOL 1.2
70 PLOT 5,1000,1000

RUNning this will cause a red line Delete line 25 and reenter line 70
as:

number
0
1

2
3
4
5
6
7
8
9

10
11
12
t3
14
15

binary
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Binary representation of
0 to 15. F8,3.

70 GCOL 2.2

On RUNning the red line is
drawn across lhe screen and then
eras€d from it. Well thats not
strictly tlue, its still there! What
happened in this instance was
that the logical AND oI a yellow
line drawn over a red one pro-
duced a black one which just
happens to be the background
colour!

red - 0001
yellow - 0010
AND-0000-0
the logical oolour 0 is black.

GCOL 3,C% uses the Ex'
clusive OR operation between
the two logical colours to deler-

GCOL 0, C%

GCOL r, C%

PIot colour% onto the screen ignoring colour
already present i.e. paste it on top
Logically OR colour(6 with logical colour
present at PLOT position and plot resultant
colour
Logically AND colour% with loqical colotrr
present at PLOT position and plot resultant
colour
Logically EOR colour% with logical colour
present at PLOT position and plot resultant
colour
Invert {perform logical NOT) the logical colour
present at PLOT position ignorring value of
colour%

FlC.2.

GCOL 2. C%

GCOL 3, C%

GCOL 4. C%

A&O CO PU|ING ARC'I/APRIL I9A4 21
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to be drawn diagonally across the
MODE 5 screen. On touching a
key the GCOL parameters are
redefined (line 60) and a yellow
line is drawn on top of the
original one, however, it pro-
duces a white line. We can show
how this came about by logically
ORing the logical values of each
colour;

red = 0001
yellow - 0O10
OR = 0011 = 3 which is white

We can show conclusively that it
is logical colour that is processed
and not the phvsical colour by
altering the palette. Add the
following line:

25 VDU 19,1,4;0;

Now logical colour I (red) is
redelined as physical colour 4
(blue). Next time the program is
run a a blue line is drawn, then
overlaid by a yellow one resuhing
in a white line!

GCOL 2.C% invokes th€
logical AND operation. In this
mode oI operation the bits in ihe
resultant colour will only be set oI
the bits in the colours under test
are both 1 such that:



7 6 5 3 2 1 0

N1ODE 0 1 BITPEB PIxEL =SPIXELS

rvlODE 1 2 BITS PEF PIXEL .4 PIxEL

MODE 2: 4 AITS PEB PIXEL = 2 PIXE L

rrODE 5: 2 BITS PEA PIXEL = 4 PIXEL

6 5 4 3 1

7 6 5 3 2 l 0

E

3 2 1 0

1 3 2 l 0

F,c.4

MODE 5 PIXE L CONFIGUBATION
TO PRODUCE YELLOW

YELLOW = 1O

BYTE ATNARY = 11110000 . 240

N1ODE 5 PIXEL CONF]GUBATION
TO PRODUCE FED

FED = O1
I- I5T

10
?a
::o
40
50
6@
7rn
BO
90

1QA
11@
120
I :'VJ

l4a
tuo
L []@

17cJ
1tsO
r99'
7@q
r10
:?o
iJ6
744

?64

t10DE5
F{EI,I r * r

'JDU19,O,
vDU19,1,
,JDU19,:,
vDU 19 !:1 ,

ege
oi o
ii a
1;O
:iO

t paI elte **

that simple. If you reler back to
last issue's article you'll remember
that the Screen memory map in
the graphics modes is conshucted
in columns oI 8 bytes that are
built up one on top of the other
'across' and down the screen.
Figure 4 shows how the in-
dividual bytes of screen memory
are constructed for each graphics
mode. As we have been dealing
with MODE 5 throughout our ex-
amples lets examine the byte
associated with that mode. It con-
sists of 4 pixels conshucted as 2
bits per pixel (2 bits ' 4 pixels -
8 bits or 1 byte), not€ though that
the bits associat€d with each pixel
are not adjacent but of{set from
ode another. The bit pixel rela-
tionships in MODE 5 are there-
fore:

Pixel 4
Pixel 3
Pixel 2
Pixel 1

We can create the equivalent of
GCOL 0,129 (clear screen with
red) without using GCOL by pok-
ing each pixel in the whol€ of
memory associated with MODE 5
with the physical colour value.
Looking at Figure 1 we see this is
1 or 01 binarv. Figure 5 shows
how each bit needs to be arrang-
ed in each byte, converting this
bit pattern, 00001111, into
decimal we obtain 5, which is the
colour value to produce red in
MODE 5,

BYTE BINABY = 00001111 = 15

FiS.5.

10 MODE 5
20 FOR byte% - HIMEM + I
TO &A400
30 ?byte% - 15
40 NEXT

Similarly to clear the screen to
yellow we can replace the 15 in
line 30 with 240. Figure 6 shows
how this value was obtained.

By poking various values on-
to screen memory it is also possi-
ble to cr€ate new 'colours' and
striped eflects. For example alter
nating the pixels within a byte
with the physical codes fot ted
and yellow it is possible to pro-
duce orange as Program 1

demonstates. lt must be pointed
out though that this can only be
used to good effect in MODE 0 as
the pixels are packed together
due to the increased resolution.
Model A owners can try
altering line 10 to read
MODE 4 Poking successrve
screen memory locations
in this way is somewhat slow so
you'l! be pleased to learn that
these new combination colours
and shipes can be implemented
using GCOL and PLOT. In this
instance the lirst parameter of the
GCOL statement gives the 'new'
colour information. Pro$am 2
draws a hiangle in red, then
yellow and finally red-yellow
shipes; substituting MODE0 in
line 10 will produce an orange
hiangle. Lines 10 to 65 are self-
explanatory. Line 70 is the on€
that is of real interest The value
119 is &77 in hex which was us-
ed in Program 3 to clear the
screen to orange. Therefore to
PLOT a line in a'n€w'colour
constuct the binary as described
above and use it as th€ first
parameter in the GCOL state-
ment.

FiEII ** lrrgically OF trianglE ++
GCr-lL 1 ! 1

F'rloc,,TR I Ar'JGLE (:O8, B@@, BOO, lUOO)
GCOr_ 1 , r
Ff{oc._-TRIANGLE ( lOO r liOO, "?@@,4@@)
I1El1 it* logrcally AND trranglLa **
GCOLf,:
r-'F.:olr _Tt .l ANGLE t4/o0 ,60@ t7@td ,754\
FtEll r.* loqical EOFi triangle *+
GCOLf,!:
F'ROC _TR r ANGLE ( 1 5@ , f,@C' , 4C'O , 5c,@ )

PRIIJI-"GCOL EXAMF'L ES"
ENI)
* x.tt {.* r'**+*+****** *.}+.}**I*
DEF F.ROC-TRIAN6LE (A, E, C, D)
HOVE A, 1OA
HUVE E, 1@@

F'LOI 85,trtD
ENI]FROC
J+ J+ *.** * *.t * *+ Jf + + * **.t * { *+ * * * *.*

lt[ l"l x r .-.ir Ange L(Ei ng r-ed and
I'loIit: fi
RIE.PI xr yellot"r 1477L1.11 *4
F:'tjti by|,e7.-H I I'lEl'l.r I Tr:l trTF:5F

.r'bYli:e7'=3aFF

NEXI
l.-{Hf1 .rx red 0101D 141 **
F OFi byteZ=HIl"lEl'l+1 lO 9r7Ff,l-

'fby1-617=re45=

NE.XT
RE-l,l +* oranqEr tZ 111O111 *r.
F:OFI b,r te7=H I l4El,l+ 1 TO erTFllF

l.Jta x I

yel l clw

7and3
6and2
5and1
4and0

10
t.'t
;rO
:,td

titb
7A

a@
9U

tflo

ta

1-.1

4Q

FIITDES T6
i;[DL A. I 6A
HLrVE O,50(-t 65
F LOr- 85 , tAO6 ,,5@t;4 7U
A=tiE I AA
i4OVEO , O: I'IOVEO , 5OO 90

1 1 l 0

PROGRAM LISTING 1

0 c 0 0 1 I l l

OGRAM LISTING 2

PROGRAM LISTING 3
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2 0

7 6 5

6

MOOE 4: 1 BIT PER PIXEL = 8 PIXELS

l 0 0 0

6COL Or!
F,LOT 45,lOOO,5OO
A=GET
GCOL 1 1f' r I
HOVECI r O: HOVEO r 5OO
F LOT A5 , L6tA@ 13@@
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BBC SPEECH
PRICE BREAKTHROUGH!

Speech Synthesizer
for The BBC Gomputer

Totally unlimrted vocabulai'y is now possible with the re-
volutionary "SWEET TALKER" speech synthesizer foi'the
BBC A or B N/icrocomputer, any series.

The CHEETAH "SWEET TALKER" simply plugs into speech
socket lC99 within the computer.

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

Fully tested and guaranteed. Complete with demonstration
cassette and full insti'uctions.

SIMPLE INCREDIBLE AT [24.95

Price includes VAT, Postage and Packing. Delivery normally 14
days. Export orders at no extra cost. Dealer enquiries welcome.

Send cheque/PO now to:

CHEETAH iIARKETII{G LIMITED
Dept. AB3, 24 Ray Street, London EC1. Tel: 01 278 6954

Cheetah products available f rom

branches of WHSMITHO @John MenzEs

A&B COMPUIING MARCH/APRIL 1984 23

No soldering, no cutting of tracks, no headaches.
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MODEL B/JOYSTICK

All
dnge!

It is always difficult to produce an
educational program which will
hold a child's attention long
enough to be of any lasting
benefit. Children soon tire if a
program is too serious or boring.
The answer is the subtle ap-
proach to providing a game
which is both fun to play and
challenging but which has its
roots in something educational.

It is hoped that the program
pres€nted here and called All
Change fits into this category. lt is
played using a joystick and is for
the model B micro.

Basically All Change in-
volves selecting a lower case let-
ter from the top of the screen and
then after changing it into a
capital letter in your mind, place
it on top of the capitalletter which
can be found in one of the lower
boxes. lf this is done correctly,
the colour of the capital letter will
change. The game is completed
when all 25 capital letters hav€
had their colours changed. When
this has been done the time taken
is displayed, followed by your
score. If this is the top score you
are asked for gour name.

However watch out because
there are 26 lower case and only
25 capital letters. So there is a
'spare' Iower case letter which
can't be matched. If you pick this
up your only option is to dump it
,n the corna and continue. This

Add some spice to
alphabet learning and
upper and lower case

reco nition for children.

command GCOL4,0. From the
User Guide page 167 we see that
the first number (4) inverts the
colour alreadv present. That is if
the cursor colour is blue and the
program meets a GCOL4,0 com-
mand the cursor would then
become flashing yellow/bLre and
this is undesirable. Making the
flashing colours steady removes
this effect.

Line 50 can be altered iI re-
quired. SC% is the score below
which the name in N$ will be
displayed. If this is found to be
too high alter it to say 250. The
name of the teacher can be
entered into N$!!

If the instructions are not re-
quired PROCINTRO on line 70
may be omitted and the listing
ended at 1480. However the in'
structions are deliberately writ-
ten in lower case to help the
young, for whom the program is
intended and it is well worth leav-
ing them in.

To ease the burden of typing
lower case letters hy holding
down the shilt key whilst pressing
the caps lock key. This will make
the task of entering lower case let-
ters easy because every time you
want a lower case letter just press
shift followed by the lettet con-
cerned. To revert to normal all
that is required is to press the
Caps Lock key hrice (or press
break).

other - testing their observation
and reflex qualities.

THE FLASHERI
Line 400 takes the logical colours
8 to 15 which are all flashing col-
ours and re-assigns steady col-
ours to them. This is necessary
becaus€ in line 1200 we use the

#to
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Lines
50

PROGRAM STRUCTURE

Set up score (SC%), Top players name (N$) and
dimensions two arrays for the small and capital lefters.
Main pro$am loop.
PROCTITLE: Prints title and sets up sound envelope.
PROCINIT:
In order: Sets background colour to red, clears screen,
sets up a text window, sets background colour of win-
dow to cyan by clearing screen and finally resets the
background to red.
Sets the variables ready for the start.
Draws all the boxes and p nts in the letters.
Sets all the flashing colours to steady ones (see text).
Declares another text window; Resets the clock to zero.
DEFPROCTUNE: Music procedure.
Data for the tunes: notes and duration.
DEFPROCWRITE: The procedure prints the desired
letter (ch) in the colour (c) at the position X%,Y%.
DEFPROCBOX: Produces a box at position X%,Y%.
DEFPROCJOY:
Reads the position oI the joy stick and converts it to a
position on the screen given by X%,Y%.
If no change in position from last sampie ends procedure

Removes old star or,letter and reprints at new position.
DEFPROCPLAY; (Main action loop).
Picks up a small letter from the top of the screen.
Places the letter in the capitals boxes.
DEFPROCPICK:
This line waits for the joystick fire button to be released.
Checks fot valid position oI star.
Selects the top or bottom row of boxes.
Removes old star.
Checks if lette! has already been picked.
Changes colour of small letter when picked.
DEFPROCPLACE:
Waib for release of the fire button.
Checks to see if selection is valid.
Checks lor letter match.
Changes the colour of the capital letter when matched.
DEFPROCCURSOR: Prints star or lette! at X%,Y%.
DEFPBOCSHUFFLE: Mixes up the letters before p!in-
ting.
DEFPROCFINISH: DEFPROCSCORE: both self ex-
planatory.
Waits for fire button to be pressed before restarting the
game.
DEFPROCINTRO: Sets up scrcen and prints out the
playing inshuctions.

720-730
760-890
780-A20
840-880
910-1010
920
930
950
960
970
980
1030-1170
1040
1050-1070
1120
1140
1190-1210
1230-1320

1340-1380

1460

1490-1610

60-130
150,190
270.440
220

250
260
400
410
460
520
550

610-6
670-7
690-7

390

5
5
5

00
30
90

50
40
70

710
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will cost you a time penalty of 30
seconds. If yor.r dump the wrong
letter and then hy to get rid of
another the game will end
abruptly and you score nothing.

Whilst the program was writ-
ten with primary school children
in mind it is felt that older children
will enjoy it, racing against each
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lo REl{ ***i*ALL CHANGE*.Ifi
20 REE {}**FREDA PERRO}J***}
50 SCZ=ssO: Na=,'Jrck The Fl ash', 3 DI|'IBOX (26), CELL (25)
60 RESTORES2o! l,lODEl ! VDU23i g2O2i Oi Oi Ai
70 PROCTITLE: PRoCIUNE: PROCINTRO
So RESTOREs2O! llODEztVOU?5ia2O2, Ot Oig,
90 PROCINIT: REPEAT

lOO P ICK=FALSEI PLACE=FALSE
I IO PROCPLAY!UNTTL CHANGE=25
120 T=TIIIE D tVlOO: PROCFINISHI PROCSCORE
150 GOTO60
14c, !
150 DEFPROCTIILE
160 COLOURz
l70 PRINTTAE(15rls)"ALL CHANGE",,.'TAB(r2),'by Frecla p

180 ENV€LOpE2,2, O, O, O rO,O, O, 4, -1 | -2 \ - I I t?6 | 60
19O ENDPROC
:oo :
:1O DEFPROCINIT
?2O VDUIT,t29,12,28, O, A,19,8 r 17, t54 t t2, r /,t?j
:30 FROCIUNE:PROCSHUFFLE
24O VDL,s! llOVElSO | 65: PRINT!'Dutttp ! ,'i VDU4
25s CHANGE=O: PENALTY=O: SCORE=o: D=O
:60 PROCBOX (20,20)
l7O FORxz= l0g TO tl56 STEP BA
:AO FORy,4=7 72 rO 9OO STEp l2B
:9O PROCBoX (xZ, y7.) : NEXT! NEXT
aog, lz=l
alo FORy,(=|?B TO 644 STEP rZA
f?O FORXZ=IOS TO sEO STEP IZO
:19 PROCBOX (xZ,y7.)
J4O PROCWRITE(xZ,5,CELI<t7-t,yZ+38)
]5O IZ=I7+1: NEXT: NEXT
f6O FORyZ=SOB TO 936 SIEP lze
1r$ FORIZ=lTO13:X=I7.rAE
lao lFyZ>93O PROC{RITE(Xtf,,BOX(Iz),yZ) ELSE PROCU: r rE ( x | 3 r Eox ( I7.+13) ; y7 

'19II NEXT: NEXT
4Oo FORIZ=ATOt5: VDU19, rZ I IZ-Si Oi : NEXT
41O VDU2B,12,2s,l9 | rO: IIr'tE=O
4:O PRINTTAB(1,7) nTIME"
43O FFINTTAB (O I t 1) "SECONDS"
440 ENOPFOC
450:
460 DEFPROCTUNE
470 REPEAT
4AO READP r D: SOUND2, ?, P. D
49O UNTIL D=O
5OO ENDPROC
51O I
5:s DATAl99,5,117,5 r 129,5 ! 129,5,l ?9,5,129,5,I17,5,l09

.-r1O1r5!l09,5rl!l9,O
5lo DATA1Ol,5r 1S9,5, I 17,5, 1?9,5, 129,5, r:57,5, 129! 5r 1 l7

.:, 101,5,117r5!117,5,109,3,1O?t 15, rOl,g
a4O I
550 DEFPROEWRTTE ( NL t.,cF',yZ,

VDUS
tlovEx Z+ 14, yz: GCOLB, c: vDUch | 4
GCOLO,T

720 PROccURSoR (ol dxz,o\dy7,l
7lo PROCCURSOE (xZ,y7.)
74O ENDPROC
'75@ |
760 DEFFFOCPLAY
77O PRINTTAE(I!1r"PlCl< " I x7.=-3!,ry.A=5OO
7AO REFEAT: fi=42! REPEAI
79o PRINTTAB ( 2,9) t T ItlE DI v lOO
BOO PROCJOY:UNTIL ADVALIO, AND I
€1O IFy7.>77? THEN PROCPICK
e?O UNIILPICk=TRUE
A3O PR INTTAB ( I, 1) "PLACE": xZ=512: yZ= lO5O
A4@ REFEAT: REPEAT
AEO PRINTTAB (a,9) iTIFE DMOO
E6O PROCJOY!UNTIL ADVAL(!l) AND 1

A7O IFXZ<6EO AND y7<7OO PROCPLACE
ASO UNT ILPLACE=TRL,E
A9O ENDFEOC
9!|At :
91O DEFPROCPICK
92O VDUT: REPEAT UNTIL (ADVAL(O)ANDI)=O
93O IZ=XZDIVAA: IFIT< I OR IZ>13 ENDPRoC
94O o\Z=x.l. oYL=y1.t x7= \Z*AA
95O IFyZ<BEO yZ=8Q8. lz=lz+t3 ELSEyZ=936
960 PROCCURSOR {ox.:4,oyLt I|=BOX I l.:4)
97O lF Box ( I Z) = I 1.1=42r PROCCURSOR (xZ, y7-) : ENDPROC
9BO PROCI'JRITE (xZ,4,BOX ltZ) tvTl
99O PR INTTAB (3 r 3' CHR:aBOX ( t 7.) i

IOOg PICK=TFUE
lATO ENDPROC
rA2O I
1O3O DEFPROCPLACE
1O4g REPEAT UNTIL (ADVAL (O) ANDI ) =E
I O5O ll7=xZDM20: Jr=y:/.DlV l?A
lO6A IFllZ<l AND Jz<l AND D=O PLACE=TRUE! BOX ( Ia) =1! PENA

LTY=PENALTY+3O: D= ! : ENDPROC ELSE'IF}IZ<I AND JZ<I AND D-I
D=2: PLACE=TRI E: CHANEE=2s: PENALTY=PENALTY+sOO! ENDPROC
IOTO IFAZ<I OR ll7>5 OR Jz<l oR Jz>5IENDPRUC
rOeO oxz-xrt oy1|=yz
Lg?A xz=li'i{, l2O-2O: yZ=JZ*1 2A+38
llOO llz= IJjz-lt *s+iz
I116 PROCCI.TRSOR (oxZ I oy7.)

569
578
5ao
590
600
610
62e,
6trO
649,
650

67ta

DEFPROCEOX (xZ,yZ)
tlOVExZ ryl.
DRAllx?+gB ryZ: DRAt{xZ+BB, yZ+56
DRAtlxZ,yz+56: DRAU/XZ,yZ
ENDPROC

DEFPROCJOY
6A,| ol dx?L=x11. ol dyz=yz
69?, N7= a xZ+ I2A9j-ADVAL ( I ) DMO) DM'rwn y7= IyL+ADVAL 12 ) DM4)DM
7!O IFxZDM=oldxZ AND yZDM=oldyZDM ENDPROC
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1t20 IF EOX ( IZ ) -f,2< >CELL (lt7-) PROCCURSOR(x7.ryZ)TENDPROC
1130 SOUNDI . -r 5,25O,5
I 140 PROCUIRI'I E {xz r 4 | CELL ( 1,,17 ) , yZ )

I tSO PRINTIAB(J,5) " ":PLACE=TBUE
1160 BOX ( IZ) =1: CHANGE=CHANGE+I
117O ENDPROC
11EO !
I190 DEFPROCCURSOR ( xZ, yz)
t2OO 6COL4, O! rOVExT.-24 ,y7.+ 12r VDUa,fi t4
i 21O ENDPROI:
l22O I
12]g DEFPROCSHUFFLE
1?4o FOF 12=1T026
l25O AOX ( Iz) = I7+96: CELL ( 17.) = IZ+64r NEXT
1260 FOR I7.=1TO5O: AZ=RND (26) : Bz=RND (26)
l27O T7,=BOX (AZ ) : BOX (AZ) =8OX (BZ) ! BOX (BZ) =TZ
12BO NEXT
129O FOR I7.=ITO5O: AI=RND (26) : BZ=RND (26)
13OO TZ=CELL (Az ) ! CELL (AZ, =CELL (BZ) r CELL (BZ ) =Tz
15lO NEXT
1520 ENDPROC
15f,O !
134O DEFPFOCF INISH
1350 CLS
L36g lF D=2 PRINT"Duhper' ! " ' ' "'the end "ELSEPR I NT " GREAT

TOOK"'iTII'tE DMOO " "sECONDs" ": IF PENALTY>l

137O RESTORESSOTPROCTIJNE:REsToREs3o:PAOCTUNE
13AO ENDPROC
1390 :

14OO DEFPROCSCOFE
141Q VDU:6, 16, 12
142o lF T+PENALTY:5OO THEN SCORE=O ELSE SCoRE=5OO-(T+P

ENALTY)
l4:O FRINTTAB(O,5)"YOtrR SCORE IS "iSCORE
1440 IFSCORE>sC7. PRINT" "'Best sco.e Yet l" " "'Type You

r Nai.e.."''':SCZ=sEORE: INFUTNa:ELSE PRINT" "'aest Score
r So {ar"'''"Is ";N5

145p! PRINT' ' ' '"FRESS FTRE BUTTON"' ' '"FOR ANOTHER GO"
1460 REPEAT:UNTIL ADVAL(O, AND I
I47O ENDFROE
14AO :
I490} DFFPROI:INTRO
199O FORIz=1TO r2
151Q TIl.!E=O: REPEAT: UNTIL TlllE)2O
152O FRINT':NEXT
lsfo PRINTTAB(Ot9) "ALL CHANGE iE an educationat styla

qalne whe.e you hust pick . tetter froo the top o{ th€
BcrEen and then match it to its caPital beloF.!"'
1540 COLOUR3
1s5O PRlNT"Use the joyEtick to move the rettersaro

und and whpn over the letter you Fishto pickup or drop
press the FIRE button. "

1560 COLOUR2
1570 PRINT'"Berare of picking a letter {ron the toprh

ich can't tre round belor.If you do youtill h.ve to duap
it. This {itl cort youa penalty.'!'
15AO PRINT"I{ you try to duop tpice the qahe Hillc.ld

1590 PRINTTAB(4)"PRESs FIRE BUTTON TO START GAITE"
1600 REPEAT:UNTIL ADVAL(O) AND 1

I61O ENDPROC
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Counter Attack
as demonstrated at the BBC Micro User Show, December

1983.
A game of strategy incorporating unique rotational
movement. Simple in concept, stimuldtinS in practice. A
game to be equally enioyed by infants and serious game
players alile. Many similar games already exist, however, this
eame differs from the norm in one distinct area - rotational
irovement. lncludes customisation routine thdt allows you to
railor the same to vour own reouirements." eo.so for the J2( BBc/Electron

****
DODGY DEATER

'You'll be hard pressed to find a bener business game for the
BBC Micro than this srand effort." (lV Choice, Nov. l98l.r
'Best of the lot is a new one called Dodg) Dealer; a crackinS

Christmas presenl for the bored business exec." roffice of the
Future - Nov/Dec 1983.)

PUTTING YOUR BBC MICRO TO WORK
tr Chris Callender !4.95.
Yes Lt s lrue A.o,nplele w.rd pro.:essor
prc!ram rs lust cne ol l5 malor programs rn
lhrs new I 20 pac1,. book You c;n keen your
d.1,.,unrs m ord-.r with the IIOME
ACCOUNTS proqram crsanrse your rle
will, plarurer .lrd keep your n rmbers under
r:,1:ntrol wrth TELEPI IONE DlRECTORY
You can even.larn exFrLenr:e wrth sprcad
sheel.alculdtrcns w:lh SPREAI)CALC

.e

loaded onto disc.
All prices include VAT and P&P

**a*

36 CHALLENGING
GAMES TOR THE BBC MICRO

E Tim D Rogers and Chris Callender .15.95
From qraphr' a!iventure prog.ams, 1o Iasl
rn.ving arcad-. a.lion, thrs 270 pag-. hool
grves you a whole hbrary ol soltwdre
slandard games Ttre book ccmes complele
wrlh deiarled proqram noles, and screen
pnnrouts Games mclude 3D INVADERS,
RAT ATIACK DOWNHII,]. SKI]NG

THE BBC
MICBO COMPENDIUM
E leremy Ruslon .f.14.95
More ihan 500 paqes rn thrs massive work, ihe
most importenlever pubLshed Ior serrous
BBC Mrcro pro,grammers Maio. toi,lcs

cc:nplete REVERSI/OTHELLO game, and
another to play CHECKEHS) Compuler

. and Vrdeo qames said: ' iakes you
Iurlher inlo the cloudy areas ol the BBC

Mxrro.ramputer than anything else I've

rovered Lnclude assembly la
programmrng, lloatrng point

nguaqe
alqonthms

re.ursLve Frr.rlramming; rncreasrng the
verhcalscreen resoluhon lo 512 with
sollware; and an rntelligent disassembler
From the aurhor oITHE BBC MICRO
HEVEALED

LET YOUR BBC
MICRO TEACH
YOU TO PROGRAM
n Tim Hartnell C6.45
Tfm boo[. by best sellnq
duthor Trm Hdrtnell, ls lhe rdealcomprnon ior
1or, .r'n. BB - M, io .. ro.r 'r.' 'o-nr .ror
Ii lakes you, slLp by srmple step, througlL
prosrammrnq rn BBC BASIC, wjth a number
cl wortliwhrle programs (includrnq a

i

tpq

Now avairable lrom selected branches o, W. H Smiths and Lighlning

A captivating Bame emulating the real business world. As boss
oi a small manufacturinB compan). you are required to make
e\ecutive decisron< to enable your company to survive and
even prosper in the farc of 5trong competition. The game is
dynamic: the more )our skillq improve. the gredter the
competition becomes.

f5.50 for the BBC B 1.2 o/s
***t

One of the biggest attributes that a computer has is the
capability to sort vast amounts of information.

But have you ever wondered how a computer carries out the
sorting process?

SORT ANIMATOR
is the first in the Computer Tutorial series by OlC, explaining
visualiy and in detail how a selected variety of sorts work.
Also includes routines that can be used in your own
programS.

E6.50 for the J2k BBC
***t

All products supplied on cassette and can be easily down-

and SHAHK

CREATING ADVENTURE PROGRAMS
ON YOUR COMPUTER
D Andrew Nelson i4.95
Ar" a'< r,- v/'-.'r.r.. rtF
i DVLI',1URf proqr"rn. 'o . ow , o . l .w '
devse, program and solve Adventures
on your BBC Mtcro

Latest reviews of both Dodgy Dealer and Sort Animator can
be found on page 600121463 of the Micronet 800 database.

*t**
Products available from your local dealer or by mail order

direct from OIC at our FREEPOST address.
Barclaycard telephone orders welcome l.0344) 773229.

Ask your local dealer for a demo of our products and details of
our cream label products or alternatively write to OIC direct

at:
OIC Ltd., Dept, OPD/AU3, FRIEPOST, Camberley, Surrey

GUl5 4BR
Dealers/distributors

contact Richard Edwards on (0344) 773229
****

Pro8rammerygames designers. . .
send your pro8rams/idcas to us for free evaludtion, or send for
details of our product oevelopment pack. Cenerous royalties

paid on all ideas/games published.

Interiace Publications, Dept. AB,
44 46 Earls Court Road, LondonWS6EI

Please send me the books indicated. I enclose I
Name......

Address . ..

I]ITERFII(E
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Micro Pledse
B.M.L
ln this article, I attempt to pro-
gam a fairly complex piano/flute
duet by Bach as faithfully as
possible. Although the degree of
succ€ss is not total, some in-
teresting tricks are discussed and
some potential pidalls revealed.
The reader is assumed to hav?
some knowledge of the SOUND
and ENVELOPE commands.

ln the MaylJune 1983 edi'
tion of A&B Computing
(Reference 1) I showed how to
use the BBC microcomputer to
capture the amplitude envelope
of a sound, and how to design an
ENVELOPE command to imitate
it. Bearing in mind that the imita-
tion oI a musical instrument can-
not by ang sketch of the imagina-
tion be called a faithful reprodr.rc-
tion, the aim oI this article is to
program the BBC micro to play
the second movement (S,ciliano)
of the Sonata no. Il in Eb major
by J.S. Bach using the
ENVELOPE commands
developed in mv previous a icle
to sound as closely as possible lo
a harosic hord / f Iu tp duet A few
pitfalls which may be en-
countered along the way, as well
as some hicks which we will us€
to produce the desired effects.
will be discussed and
demonskated.

The lirst point to be made is
that the values of the pitch
parameter in the SOUND com-
mand which I use to produce any
given note are not the same as
the values given in the BBC
manual, but are in general lower
by 1. Thus where the BBC
manual inshucts us to use the
value 53 to produce the note
'Middle C'. I will use 52. The ad-
vantages in tunefulness and ab-
solute accuracy have been fully
discussed in Reference 2 along
with frequency measurements of
all the notes produced using the
SOUND command, but if you
wish to follow the instruct,ons
given in the manual, simply add
one to the pitch values that I use
for most applications.

THE MUSIC
The music to be plaved is shown
in Figure 1, and despite its com-
plexity, it is immediately evident
that we can assign the three
sound channels to the flute part,
the right-hand piano part (treble

Cet note perfect with
your BBC and the help of

Bach's Piano/Flute
Sonata No.2 in eb.

played together we would use
channel parameters of &101 and
&1O2 li.e. 257 and 258) rcspec-
tively, and to ensure three chan-
nels are played together we
would use &201 etc. Thus line
200 ensures that the first time
three notes oI the piece are
started simultaneously.

Having determined the timing
and assigned th€ channels, we
now turn our attention to the
dreaded ENVELOPE com-
mandsl In Reference 1 , I
recorded the amplitude of a
Ether deep note from my piano
and tailored an ENVELOPE
command to reproduce it as
closely as possible. However,
programming the music using this
ENVELOPE command for the
piano parts gave a very disap-
pointing muddy sound. Puzzled
by this, I listened to m9 piano
more carefully, and it soon
became clear that the higher
notes die away more quickly than
the lower notesl Experimenting
with ENVELOPE commands to
find a rate oI decay suitable for
both high and low notes did not
produce a satisafcatory sound,
and so my solution to this was to
use hro diflerent ENVELOPE
commands for the piano parts -the one derived ftom my piano
for the bass notes and one which
decays three times faster for the
hiqher notes as shown in lines 10
and 20 of the program listing.
This gives rise to a harpsichord-
like sound with somewhat
resonating bass notes. The reader
is ol course encouraged to ex-
periment with all facets of this,
and especially with the first atgu-
ment of the ENVELOPE com-
mands which effectively deter-
mines the timescale oI the
amplitude and pitch envelopes.

LOW DOWN
Now we come to the deep
notes! If we wish to play a note
using the SOUND command,
then a pitch parameter of zero
seems to produce the lowest
sound we can make. Using - 1 is
no good as it produces the same
high note as does 255! So how
can we go even lower? In
Releretce 2 , I showed that the
frequency produced on channel
zero by the command SOUND

clef) and the l€ft.hand piano part
(bass clef). Furthermore, on ex-
amination oI the bass, we see that
there are notes to be played
which, according to the BBC
manual, are too low in bitch for
the SOUND command to be able
to produce! Don't wonv - the
micro can play these deep notes
by using a cute little hick (to be
discussed later), but only if we
reserve channel l for the pur-
pose. Thus we assign channel 3
to the flute part, and channels 2
and 1 to the treble and bass piano
parts respectively.

Before actually coding any
music, it is always wise to €x,
amine the score for any nasty sur-
prises which may crop up - in
particular it is best to identify the
shortest note in the piece and
assign to it a time value such that
every note may be represented
by a whole number. For this
piece of music, the shortest note
appears to be a demisemiquaver
(i.e. a note with three 'tails') as in
the last bar but one - but that bar

also contains a hill which I
wanted to be played as triplet
s€miquavers (i.e. three semi-
quavers played in the time of
h,ro). The only way to ac-
comodate all this was to giv€ the
tiplet semiquavers 6 and so on.
This also turns out to be approx'
imately the correct speed for the
piece, but if it has been too fast, I

would have multiplied each time
value by a correction number
somewhere between lines 40 and
60 - the advantage of this ap-
proach would be that changing
the speed merely means altering
one number in the program as
opposed to editing every DATA
statement!

Now we come to synchroniz-
tion of the notes. This is a
method of ensuring that hro or
more notes start being played at
exactly the same time instead of
whenever BASIC decides to in-
itiat€ them. Very b efly, bits 8
and 9 of the channel parameter
d€termine the synchronization,
so to ensure channels I and 2 are

BBC MODEL B
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SiciliaDo

Eig. 1. Th. Music

i'.3.T is exactly one lifteenth oI
'-? frcquency last produced on
:-ennel 1. Thus, to play deep
_:res in a musical context you
-:!e to play on channel 1 the
- 1e with a frequency 15 times
_ 

:lrer at zero volume, and sound
--? note with a pitch parameter of
: :n channel zero ensuring that'.a! are synchronised. A typical

-:uence of commands to do this
^ -uld be:

SOUND f ,0,X,T (s€ts up note X
'r. T/20 seconds at zero volulrln
:: channel 1)

:IUND 0, - 15,3,T (sounds the
:?ep note for T/20 seconds on
^annel 0)

TRAPPED
At this point, I fell into a trapl The
ENVELOPE command for the
piano notes caused them to die
away fairly slowly once the note
has been played for its allotted
time unless another note Iollows
it on the same channel.
However. if channel 0 is used to
produce a deep note as describ€d
above and the notes following it
are to be produced'on channel I
(as, for example. in bar 4 ol
fiqure 1) a series of unpleasant
clicks will be emitted for a second
or hro while channel 0 plays the
tail end of its note. but at one fif'
teenth of the frequency of that
being played on channel 1. This
rather shange pidall puzled me
for quite a while, but once I realiz-
ed what was going on the solu-
tion was fairly easy - add a
dummy command like SOUND
0,0,0,0 which will cause the
deeep note on channel 0 to cease
as soon as it has been played for
the correct time.

Now, how do we tie all this in
so far? The SOUND command
demands four parameters for
each note, but iI all notes on
channel 1 are to be played using

ENVELOPE number 1 and
similarlv for channels 2 and 3. we
need only provide three pieces of
information to specily each note

- the CHANNEL. the PITCH
PARAMETER ANd thE DURA.
TION. Thus the first palt of pro-
gram 1 needs three numbers
from the DATA statements for
each note and hanslates them in-
to the four SOUND command
param€ters. The DATA state-
ments start at line 200, and each
DATA statement is intended to
correspond to one bar of the
music in order to make it easier to
relate data to a specilic note -the only exceptions to this being
when notes 'spill over'from one
bar to the next. Also. the
numbers in the DATA statements
are grouped into units ol three to
corespond to each note. This
uses a little exha memory, but
makes development and inter-
pr€tation of the pro$am much
easier.

The two cases that are not so
skaighdorward are the pauses (or
'rests') and the deep notes. If we
were to have used four numbers
to specify each note, rests would
have been very easy to include as
we would simply leed in directly a
volume parameter oI zeto- lhave
somewhat arbitrarily chosen the
convention that a pitch para-
meter of one (which is never used
in this piece of music and anyway
does not correspond to a proper
note using our more funeful
scheme) will represeht a rest, and
this has been implemented in line
50 of the program. Thus 2.52.2O
would be interpreted as SOUND
2 .2 .52 .2O whtle 2 ,1 ,20 would be
interpreted as SOUND 2,0,0,20
- thus pausing for the allotted
time!

For the deep notes, we could
specifically put the correct
numbers lor channels 0 and 1 in-
to the DATA statements, but this
is clumsy, long-winded and
harder for the programmer to
read. Instead, a negative value
for the pitch parameter will set up
the note according to Table 1,
and thls ls don€ in line 73 oI the
progam. Thus l, - L43,20 cot-
responds to the sequence :

which plays the note two octaves
below Middle C synchronizing
channel0 with channel I and en-
suring that the note gets cut off so
its decay does not intedere with
the music as described above.

Having sorted out the piano
envelopes and deep notes we
now turn to the problem oI the
flute. By far the easiest thing is to
leave the BBC micro to produce
its own uninteresting sound and
pass it ofl as the b€st we can do
(or perhaps play the flute part an
octave higher by adding 48 to
each pitch parameter). However,
in Reference 1 it was
demonshated that flute notes
may get louder and softer about
five tim€s per second, and we will
attempt to coerce the BBC micro
into imitating this. It does not
seem to be possible to devise an
ENVELOPE command such that
a long \ravering note may be pro-
duced by just one SOUND com-
mand. lf the pitch were to wavet,
an auto repeat o, th€ weavering
through to th€ end o[ the note is
easily programmable, but lor
amplitude changes we have to
strng together many SOUND
commands. The ENVELOPE
command in line 30 of the listing
defines one cycle (which lasts for
a lilth of a second) and the con-
tinuous waver is produced in the
subroutine starting at line 100.
Any note which lasts for less than
one fifth of a second is to be
plaged without using an
ENVELOPE command. As will
be seen in the next paragraph in
using this method one must take
exteme care not to overfill the
music buffer.

STRINGING
SOUNDS
TOGETHER
The next problem is to play long
sustained flute notes with the
amplitude modulation mentitred
earlier. The ENVELOPE com-
mand will only play one cycle
{i.e. one flfth of a second), and so
many SOUND commands have
to be strung together to make one
Iong note. The difficulty is that
anu SOUND command which
hai not actuallg been lrarted sits
in queue which only holds 6 en-

Rather than using the com-
: :ated frequency table given in
=.aierence 2 an approximate
-.rr fairly good) table relating X

'- a low note is given in Table l.-:r example, the following se-
:-ence will play the note two qc-
:',es below Middle C (which the
:OUND command cannot nor-
':aily do):

:OUND 1,143,0,20: SOUND
- 15,3,20.

souND & 101,0 ,743.20 :

SOUND &100,1,3,20: SOUND
0,0,0,0

:&8 COMPUTING MAAC APR'L 
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HOW TO PRODUCE LOW NOIES USING IHE
sOUND COMtjIAND

ONE OCTAVE BELOW MIDDLE

TWO OCTAVES BELOW MIDDLE

- Produced using SOUND 1, - 15.P,T. If there is no
entry. then the nore is too low lor the normal BBC
SOUND command.

X - Produced usinq SOUND 1.0,X,T : SOUND 0. - 15,3,7

p

TABLE 
'

pX
4 191
0 187

- 183

- 179

- 175

- 171

- 16?

- 163

- 159_ 155

- 151

- 747

- 143

c
B

Bb.A #

Ab.G #
G

Gb.A I
F
E

Eb,D #
D

Db,c *
c

hies. Thus if too many notes on
channel 3 are in the qu€ue, the
notes in channels 1 and 2 will
have to wait their turn and the
music will become totally unsyn-
chronised. The result is unplea-
sant to hear to say the least!
There is no easy way round this
problem (which may occur for
anv complex piece of music) and
attempting to use synchronization
to sort it out may easily cause the
program to'hang'. The only solu-
tion ls to be very careful that the
notes are fed into the queue in
the correct order. such that no
mor€ than six notes are ever
waiting to be started at any tim€.
To do this. there seems to te no
hard and fast rules, but a good
guidelin€ to avoid too many
notes in the queue is to always
issue SOUND commands for the
longest notes first. Thus, in
general, lhe long bass piano
notes will be called first. followed
by as many notes on channel2 as
you can get away with', finally
followed by the flute notes which
in fact may issue very many
SOUND commands on channel
3 Ior just one note! Follow the
DATA statements on the pro-
gram to see how this has been
done. It turns orit to be impossi-
ble to handle the long flute notes
such as in the second bar. and
unlortunately they have to b€
split lnto two smaller ones.

Having gone to allthe trouble
of writing this progam, the music
it produces is still a little rough!
The reason for this seems to lie in
th€ ENVELOPE commands
which may vary the amplitude on
the assumption that there ate 127
diflerent volume levels - in fact
there are only 16 in th€ cunent
version oI the BBC micro. This
means that rather lhan varying
fairly smoothly, the amplitude
makes somewhat large jumps
which results in a coa$er sound,
especially for the flute pad. If this
is too offensiv€, the bland BBC
note may be reinstalled by replac-
ing line 60 with the Iollowing:

IFCMOD256.3ANDV O

THEN SOUND C, -15,P.T. :

SOUND 3,0,0,0: GOTO 30.

It is possible to play the tune
in a different

wanted to play an instument or
sing along with the piece, but
wanted it 2 semitofles higher to
put lt in C major. All we need to
do is to increase the pitch
parameter for each note by 8,
and thls is done by inserting the
Iollowing llne:

55 lF P)l THEN p-p+8 ELSE
lF P(1 THEN p=p -8
The first IF is so that pauses
(represented by values of 1 for P)
r€main silent. and the second is
because we have used
NEGATIVE values of P to repre-
sent deep notes. If instead you try
to play it lower, you will run into
houble il a note played by a nor-
mal SOUND command goes
from a positive value to a
negative one as it will only pro-
duce a high-pitched squeak! You
can, however, hanspos€ it down
one semitone as note 0 i5 not us-
ed in this piece.

FURTHER
DEVELOPMENT
Now we have constucled a
program to play a rather
sophisticated piece oI music. and
are aware of a few of the tricks
and hazards involved. it should
be said that it is still by no means
perfect. For example, what about
some of the notes being staccato
(played and ended abruptly), ot
some portions oI the music being
louder (or more shessed) than
otherc? How may we improve on
this program?

As far as accentuation and
volume control are concerned.
the program may be written using
more ENVELOPE commands
with some of them being similar
in amplitude variation, but played
at a lower volume - for example
a quieter version of ENVELOPE
number 1 would be ENVELOPE
1 ,3,0,0,0,0,0.0, 126, - 7,o,-
-2,64,0. Up to 16 dif{erent
ENVELOPE commands may be
defined, provided the BASIC
statement BPL[# is not being
us€d.

This may be intregrated into
the program either by having four
numbers in the DATA statement
for each note, or by encoding
th€se variations into, say, th€
channel param€ter. A typical

method might have channel
parameters of 1.4.7. .. playing
quieter and quieter envelopes on
channel 1, and similarly for
2,5,8. . and 3,6,9...

For phrasing. some notes
ne€d to be played staccato, and
this may be done either by defin-
ing 9et more ENVELOPE com-
mands, or more easily by splitting
the note into two parts - one
part being played for a short time
and the second part being played
at zero volume to make up the
total duration oI the note and in
addition cufting of{ the decay'of
the note abruptly. Thus a stac'
cato version of SOUND
1,1,52,20 might be the sequence
SOUND 1,1,52.12:SOUND
1,0,0,8. The deg€e of 'abrupt-
ness' may be altered b9 varying

the r€lative duration o, the two
parts oI the note.

All of this leaves plenty of
scope for experimentation and
ingenuity so once you have en-
joyed listening to the Siciliano
movement, get into the program
and imp.ove it to your satisfac-
tion - it is th€ next best thing to
musical expression!l
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lo
20
30
40
3)
ho
70

50t llD
a0

loo
I lo
l?o
130
140
r50

ENVELOPE I. ]
ENVELTTE 2, I
EIIVELOPE J. I
READ C,P,T :

'1, 
0, O

0,0,0
IF C

, (1.

,0,

a,a, t26, -t,o, -2, 126, O

o, o, t26, -1,o, -?, l?6, o
O,O,2, -?,(), -a' 126' lob
5 T}EI{ END

THEN V=O

IF C=i AND v,l)o TI€N GOSUB lO0 : G0T0 30
lF Fi.) THEN SotI{D &1o1,0!-P!T : S&JND &1o0, 1,3,7
r."o,o.() ELSE SOII{D C,V,P, T

GOTO i0
IF T(4 THEN SOU D C,_15,P,T : RETI,RI'I
souND c, - 12, P, I
8=lI-ll l4
FoR I = I TO O : SoUND C,ltP,4 : t€IT I
SOUI{D C,3,P,T-4tIt{T(O)-l : SoUND C,O,O,O
RETURN

PROGRAM LISTING

BBC MODEL B
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PROGRAMMING/MUSIC

l0' DATA !201,-i2!24t &?02\44th, &2(Jf,,1O0,18, 2,AO.6, 2,
.:.6. 1,1,12, 7,AO,6, 2,16,6t 2,80,6, 3,112t6, 3,1O8,12,
f .i?,24. Z,44.6, 2,ff),6, 2,j2,6, -t,l.-,8,12, t,l,12, 2.BO,6
. :,76,6, 2,80,6, f,, 128,12, i,112,12

:10 DATA 1.12.24. ?,4l}.6, ?.52,6. 2,64.6, 2,52,6, 7.40,
.. r,52,6. l.r,l2, 1,f,2.24, l,1.JO,:6, ?,40,6, 2,-J2,6, 2,6
:.6, 2,52,6. 2.4(.,.6. ?r52.6. t.l.t2. 1,1(x),16

llr_f DArA 1.2a.24, ?.41).6,2,60,6, ?.aa,6, j,t00,la, I,l
. ir. 2. /5,6. 2,6A.6. 2.76.6t i,l(,A.6. f,. rOO,12, 1t2A,24,
-.ni.,.6. :,48,6. 2, 1.)0,6, 3.1Oo.l?, j,t36,12, I,t,L2,2,BB
.:. 2.60.6. 2,aa,6, I, l(x:r.1?

DArA 1,24r24. ?,44.1f. 2.7:. 1?. l. lOo!5r f,, 1:.-)!6! f,
6. l,l2.l?. ?. 1,48. l. 148.6, 1.14r:).6. i. 156.6. l!4l1!
.?4. 1?, 1.148.6, ltl4i-r.5. t. 116.6. 1.4(:r.12. l. 1?8.6.
(,.6. j,ll?.6

DATA 1.44.12. 2,1,6, 2,/?.6. 2.Aa.6, 3.1O8,12, 3,lt
.14,12, 1.12. 1?. 2.1OO.6,2.92,6. ?.r08.6, 1r40, 12,
l?! 1.40. l?. 2! l(tro!6. ?.9?.6. ?!a8.5, ?.ao.6. 2.72.6

DATA 1.44,?4! 2.6,r.6. 2.92.5r 2, 104.6. f,. 120, 18, 1.
?.92,6. :.88,6, ?.92r6. i, 12a.6. :,1?O.t2, 1,44.24,

,6. 2.9?.6. ?!1.,0t6! t1?C,!12. l, 14..r. 12. 1.1.12.2.9
:.88.6. :.9:,6. -i. ltSt l:
DArA 1.44.?4. ?.5:.6. 2!64.6. 2,8(,.6, 2,64!6. 2,52r

113,16, 2r64t6, 1.1.12, 1.44.24. 2.5?,6, 2,64t6, 2,8
i.64.6, 2,5?.6, 2.54,6, l.l.l?. f,, ll?.36

DATA t.4r),24. 
".52,6. 

?,7?t6, 2.tOO!6. :jrlt2,la, l!
2.44.6. 2tA0,6. 2.Aa,6, f,.120.6. :. 112.12. 1,40,24.

f6. 2,1,'.r!6. 2.tl:.6. l. ll:, 1:, 3,144,12, I,t,t?,2,
. 2. 72,6. 2, lOO.6. r.l12.l:

r?11 DATA 1,44!.4, 2.92,1:, :,1.6. :.1C8.6, 3.72,6! 3.80
:. l.l.l2, ?.72,6,2,gi.t,h. ?,88,6, :.88.6. J.9?,6, 3,100
:. 1,-18f,.24. 2,92.6, 3.1OO,6. 2.1O8,6, j.10a,6, 3,120,6
:.14r,. l?. l,l,l?. ?.92.b. ?.72.6.2,92,12. 3.t08.12
ll,) DATA l,?4.:4, 2.40,6, 2.88r6, :.68.6, I,l08,12t 2.7

,:. 2.9,,.6. 1.1.13! j, 1.xr.f,6, 1,28,24, 2.88.6. 2.92,6, 2
: {r.6.,:. l16, l2, I,l,t?. :,99,6. 2t60.6. ?.8A,1:, j,100,

-41) DATA l.l:!24, :.76.6. 2!8.-,.6. 2,BB.6t 2.92r6. 2rt0O
.:. 1!1.1:. 1.12.24. 1,88,6, 5,92,6. ?,lOB!6! 2,1OA.6,2,
:9.6. I,108.5. 5, 1?A.6. 3r116t6, l!140, 18t 1,52,1?, 2,12
.5, :r 116.6. ?.1(t8.6, I,1f6,5, i,t28,12

_-i':r DATA 1.24t?4. 2. lO,).6, ?.10().6. 2,120,6r 3tlJ6!lA,
:.116.6. 2.108,6r 2,1O0.6, 1.44,12, f,, 12Ar6, S,120,1A, I,
r:,-16. 2.92.6, 2,lOO,6! ?!92.6! l,1l6t6t 3,12A,6t 2,AA!61
l. ao,6. 2.72,6 ,5!120.6t 3t 6,6, f,.lDB,6

16.-r DAIA 1.40.24. 2,58,6, 2r44.6. 2.44.6. 5.1O4.24, I,l
._:r 2.68,6. 2,72,6. ?,6D,6, 1,1('A,12. r,4Or24, 2,56,?4,

J, 116,6, f. 1J2,6, f, 156,6, 3, 116.6, ltt,t2, 2,60,t2, 3,12
o.6, 5, l08,6

l7o DATA 1.40,24, 2,64,6, 2,84.6, 2,8A.6, 3,104r24, r,l
.12, ?,68,5, 2,72,6t 2,60t6, i, 108,12, t,40,24, 2,36,24,
J, 116,6. 3,1j2,6, I, 136.6, 3,116.6, I,t,t2, 2,60,12, 3,t2
o.6, I, l(4,6

i8r:' DATA t.{O,6. t.-179,h, 1,40,h,2,68!l2t J, 104.6, l,
108,6, :. ll6,l2, 2.40, 12, 1,32,6, 1t24,6, t,t?th,2,1,48,
i.a8,l2! lti2t24, l,1rl2. 5,92,6! I,l08,6! Jtt04,6, J,lr-)

8,6, 5,116,6. 5,108,6
r9oDArA 1.24,24, 2,rr72, f,,48.6r ir108,6, 3,104,6, I,l0

a,6, 1.1.12. i, 1r6,6, 3,1116,6, 1,20,12, 3.40,6, 4,92,6, 3
.aa,6! 1.8, 1?, i.ao,6, l,-179.12, f,.72,6, 1,68.6

4(r0 DATA 1.12,6. 1,40,6, 1.60t6, ?,1,24, i,72,1?, 3,60,
t2, I,l.4a, 1.52,6. 1.44.6. 1.f,2.6. 2, lOA. 12, 1,52,24,2,
r12.6. :,r:8.6. ?.1:4.6. ?.12a.6, 1.1,12. 2,1:5.6. 2,128,

410 DArA 1.44,24. 3,1,72, 2,10A.6, 2,t28,6, 2,t2416, ?,
l?a,6, I,I,l:, 2.116.61 2,12A,6. t,40,t2t 2,l1(t,6, 2,112,
6r :.1Oa.6, l.?4,12, 1,1?, 12, ?, 1O.,r.6. 2.9?,6, 2.88,6

42Q DATA l,:I2.24, 2,44,6, ?,Br:),6, 2,92.6, I, lr)8,19, 1,1
.12. 2,Sr1,6. :,76t6, 2.A0.6, t, 112.6, J, trrE! 12. t,32,24,
2.44.6, :,8.-),6, ?,92,6. 1,1,)8.12, f,.124. 12, ttt,t2,2,ao,
6. :.76.6. 2,8r.,,6, I, lI2. l2

4lQ DATA l.l?.24, 2.40t6, :,52.6. 464,6. 2,52,6. 2,4tt.
6. 1.52,6. 1,1,1:, l,l?,24, I, 100.16, 2t40,h, 2,32,6, 2,6
4.6. 2.5?,6. 2.40.6. 2.52.6. 1.1.r?. f,1fl:'.ia

44(' DATA 1.24,24, 2,40,6, ?,6t),6,2,84,6, f.l()0,.18. l,l
.1:, ?.76.6. 2.68.6, :.76.6, l!1.-,8.6. l, l':)t,.12, 1.28.24.
:,t'.,.6. I,e8.6. :,lr,,r!6. ltlrxlr!12! l. l16. 12, 1,1,12,2.88
.6. 2.6{r,6. ?.48.6. l. l(x). 12

45o DATA l,l?,24, 2!80tl8. :,9?,6r I,B('.6, 1,88,6, 1.1,
t2, 2,72,6, 2!64.6. ?.6!1.6, 1r92.6. f, 1.,0.6. l.lOA.6, 1,4
,24, 2.52.1?. 2,1OO,6, f.tl?,6t 3.12D,5t :,111.6, 1.1.12,
2.9?,6, 2.a8.6. 1.8O,6. :t 1o8.6. lr l':',).6. J,92!6
46(, DATA 1.1:.?4. ?,76.24, :,A8,6, 1.104,o! 1.108.6, l.

1.1f. 2.4,:,. 12, lraA.6t f,.92,6t:.4{-1.6. 1.12!24, 2.S8.6. ?
.1(r4,6, ?. l!)8,6. 1,76,?4, 1.1,12. ?,88.6, ?.9:.6! ?.80,6.
1.80, l:
47o DATA 1.1?,?4. ?.76.?4, t!88.6. f,104.6, l!1i:!A.6! I,

1i12, ?tAO,l2. t,88.6. 1,9?,6. t.8n.6, 1.12,24, ?.88,6, 2
.1.r4.6. ?. 1i,8.6. 1.76,24. 1.1,12. 2.88.6, ?.9?.5. ?t80.6.
f,.80, 1:
4A(, DATA 1.1?.24. ?.76,4 2.&t6. ?.76,5, 1.86,6. ;.80.

6, l!88.6, 1,1,12, :r80,5, 2r48,6. 2t92,6t i,92,6! i,lO0.
6. i, 1i)8r6, t,-1h7,?4,2,1('Or1:, ?.92tr?r 3trl2!12. ;.108
, l?, t,I,12, 2,88.1?, f,,10O,12

490 DArA t.-17t.12. ?,4).4s. i.92t6! 3.108.6, 1,100,6.
t,-t79,t?t l,-183,12, Jr92,6, 3,88t5, f,r8C)t6, 1,4,12, 2,8
a.f, i,112.9, l.to0rf,, I,t2.1:, t.-151.12. 2,ao,12, ?,76.
l?. 1,92, 1?, i,88,l2

5O(-) DATA 1.12,24. 2.1!61 2,a0.6! ?.9?.6. 5.8n,1?. 3!108
,12. 1,1,12, ?,ao,6, 2,76.6, f.A').51 1,9?.r2, ltlh,24, 2,
44.6, ?,8i-lt6! 2.92.6. 3,80t12t 5,1?8, l?. l.1,l2r 2.80,6,
2.76,6, 7,AO,h. -\,9?, t?

510 DATA I,8,24, 2, lt6! ?tEO,6, 2,76!6. 3.1,6! 3,92t6.
I,B8r6, I,1,12. 2,AO,A, 2,9?,6, 2,40,6. 5.92r6. 3r124,6,
;,92,6, I,t?,24. 2.BO!9, 2,88,3, f,,9?,9, 3,rOO.;. 1.-151,
t?

52{, DATA 2,80,2! 2.76.". :,92,2t i,AA.?, ?t40,2. 2r76.2
. f,.92,2, ,\.8A,2, 

",AO,?, 
?,76,2 f,,92,?, 3,8€!2, ?,8O,3,

2,76,:, j,92,7, f,.A8,f,, 2,8'r,5, 3,S0,6
530 DATA 1,-r7r.72, 2,4O,74 3,eO,7?
999 DATA -9! -9, -9

:-" DArA 1! f?,24!
. t.l.12. 2.76,6.
.:4.2.44.6, f.64.

2,8r-',r,6.
6. ?. 6r.

2,ea,6,
2.6Q.6,

t6. l. l.

ao'
,84
.t

3,too,6,3,92,
. 3.80,12, 1.-l
tt?,2132,6,2,

:4r:r DArA l.lr.?4. ?.,i2.6. 2,A0.6. 2.9?.q 3,92t12, \tO
ll. 1f lt 12. 2,8().6. !-,76,6! ?t8r:'t6r 1,40,?4. 7,5?,6, 2,
^,.6, ?,112.6. i.1l:.?4. 1.1,12, 2,1{)O.6. ?,92.6. 2,tOO,

i. l4a.l:, t.112, l2
_5r:l DATA 1,44,24. 2.72.6, 2,too.6. 2.92.6. J.112.12! 3,.8,12. l!l,l?. 2,8a,6. ?.92.6. ?,7?,6, \,1,1?, 1,-183,24
:.60,6. l
.6. :.88,
:60 DATA

i. I 08, l2

.6. ?. 108.6, f.t2(r, 12. l. 14(-,,1?. 1.1.12,2,

6.24. ?.8(,.6.2.92.6. ?.ll?.6, f,t128,12, 1,
2.44.6, 2.92r6! f,.1?Or24, t.16,?4. 2tEO,6,
6. l. 112. l?. 1.?.-). l?. 2,88.6. 2.92.6, 2.8O,

.6

.l

7,
J

-:6

.92

l.l

27r-t

I _:6!
:. I
:. 1?
:ao

.:,. I

.:4,
_?.6
?90

:. 6'l

:aL,l

: I .-,

t2
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D.ve Carlos

Although mainly of interest to
Disc user this program and article
explain on€ way the indirection
operatoE can be used in BBC
BASIC. The program can be
placed onto any disc after format-
ting and willprovide a Menu of all
the files on the disc so that you
may load any one on a single key
press.

HEART OF THE
PROGRAM
The heart of this program is the
procedure 'peek' which enables
us to get all the informaton we
need to make a disc menu ftom
the memory of the computer.
This is made possible by the way
the Acorn DFS writes the two
sectors on which allthe catalogue
information is stored. into
memory on the first reading of
the disc This is stored from
&E00 to &FFF and holds not on-
ly the file titles but also their load
addresses, lengths and execution
addresses, ,n fact all that the
machine needs to know in order
to successfully LOAD or CHAIN
a flle.

Of course it is perfectly possi'
ble to write a menu program with
all the file names on the disc as
DATA statements or even as
Iiteral strings but this is not much
use if you are still developing the
disc and adding new files to it at
regular intervals. This program
doesn't need to have a any infor'
mation added to it. as it gets all
the inlormation it needs from the
catalogue sectors of the disc, after
they have been read into
memory. So, every t,me you add
a new Iile that name is added to
the catalogue and therefore will
appear in the menu the next time
you use this program.

HOW IT WORKS
I have written the program with
long variable and procedure
names in order for it to be as easy
to lollow as possible. There are
however some rather shange
looking lines which need ex-
planation.

The main program loop is
from 10 to 50 where the pro-
cedures are called. The first,
'disctitle'hies to find the title of
the disc. This is held in bytes 0 to

7 of the first sector of the disc and
bytes 0 to 3 of the second. lt can
never be more than 12 characters
long and iI less than 12 characters
is followed by bytes valued '0'.
This means thal if we encounter a
value of '0' in these locations the
title has €nded, hence the value
'0' on line 600. This line gets the
first eight characters and only
goes to find the rest if no '0' has
been found (line 620). If a'0' has
not been found then it PEEKS the
rest of the title Irom the second
catalogue sector which starts at
&F00 in memory. In PROCpeek
it would have been poss,ble to
PEEK four locations at a time in
order to get this information. by
using the '!' indirection operator.
but to make the procedure more
flexible I have used only the byte
operator '?'. If there is no title on
the disc then, in order to avoid a
blank banner being produced by
line 240. disctitle$ is set to 'Disc

The next procedure called is
'ge{ilenames' which does just
that. These are held in the area
from &E08 upwards, with up to
31 of them. They each take up
seven locations with the eight
specifying the directory. ln addr-
tion the most sinqnificanl bil of
the byte is set if the file is locked.
(This is the reason behind the
lines 28O,290 and 310 in PRO-
Cmenu where this bit is masked
by using MOD 128 before testing
to see if the file is in directory'$'.)
ln order for the liles 'IBOOT' and
'MENU'not to appear in the list
of files the offset po,nter is used.
This means we can ignore th€s€
two files and only read the ones
for the menu itself. The of{set
works by increasing the location
we are PEEKing by eight if only
one of the specified files or by 16
iI both hav€ been found. Line
680 simply finds the number of
files on the disc by PEEKing byte
&F05 where the number is held.

This byte is incremented bg eight
for every file held hence the divi-
sion by eight on line 680. It is this
value that is used to terrninate the
FOR/NEXT loop from line 700
to 760. The subtraction of h.uo
means we do not waste space on
'!BOOT' and 'MENU' as the ar'
rays can be smaller. The file
names are then read into the ar-
fav. as are the directory names.
The use of &FF on line 740 as a
limiting value is simply to keep
the syntax corect, no terminating
value is needed, for the directory
byte is only a single location!

PRESENTATION
Now we are ready to produce the
Menu and the main concern from
here onwatds is that the screen
appearance should be as pleasant
as possible. Therefore there are
exha lines added to do this.
PROCdouble is used to em-
phasise the headings and pro-
mpts in both this procedure and
in PROCcheck. In order to pro-
vide an output in hro columns
lioe 270 is included, it simplv
checks for even numbers and
TABs to column 23 if one is
found otherwise it starts a new
Iine. lt also checks lor less than
19 file names. if there are less
than this number then it is possi-
ble to double space them on the
screen and it takes the ap-
propriate action. I decided that
the directory '$' being the default
directory didn't need to appear in
front of the file nam€s, so lines
280 to 310 only print the direc-
tory name if it is not '$'. The rest
of the procedure GETs the file
name to be loaded and checks to
see if it looks like BASIC.

This procedure (PROCcheck)
PEEKS the rel€vant part oI the file
specilications and if the byte
found is not &80 then suggests
that the file is not BASIC but still
gives you the option to CHAIN it
if you desire. The usual EXEC
address for BASIC files is either
&801F (BASIC 1) or &8023
(BASIC 2) and therefore only the
most significant byte need be
checked. Micronet sofiware saves
Iil€s using the PAGE setting as
the EXEC address which promp-
ted me to give you the option to
CHAIN the file if you wished.
CHAINing a SPOOLED lile or a

Single key press access to
your disc files. Discover

your Acorn DFS while
building this most useful

of disc drive utilities.
:

[&u*
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_rachine code program meant to

::.;,Tr" 
a"o. to 'Bad Program'

FURTHER
DEVELOPMENT
The utility o, this program is not
, et lully exhausted. You will pro-
lably be thinking of extensions as
ioon as you use it for the first
:ime- One of the ideas I wish to
,ursue is that of having diflerent
:irectories for liles which should
:e 'EXECed or 'RUN etc. Then
.1 this was checked in the pro-
jram the appropriate action
:ould be taken. Another is that
rnly the first pro$am of those in
3 linked series (eg the three parts
rf SNAPPER) should appear in
:te menu. I will probably do this
:r- placing the second and subse-
iuent parts into another directory
,! hich the program specifically
:rcludes lrom the list. You are
:ound to think of other ideas. feel
::ee to experiment. You can onlg
earn more about the DFS as you
:o so!

USING THE
PROGRAM
Cnce you have typed the pro-

VARIABLE LIST
ydfie Llne Numbers Putpose of Procedure
:eek 70-740 Uses the indirection operator (?)

to PEEK values from memory.
:cuble 160-21,0 Prints the messages in doubl€

height characters.-:renu 230-400 prints the file list on screen and
asks which ro CHAIN.

::eck 420-560 Checks to see if the action ad,
dress of the selected file is &80
(iI not the file might not be
BASIC).

:rsctitle 580-640 Gets the disc title from memory
and stotes it.

:edilenames 660-770 Finds the number of files. dimen-
sions the arays and the PEEK
lhe names and directories from
memory.

PBOCEDURE LIST
Vorloble Nome Type Ptrrpose ol Vorlobte

S = Strrng
I = lnteger
R = Reot
A= Anoy

:lemorybase Sets the start position when
PEEKing memory.

Number oI locations to be
PEEKed.
The limiting value (iI this is found
PEEKing to stop).
Used to increment from bas€
value when PEEKing.
Temporary location for the shing
the PEEKing generates and as
the variable to be passed to
PROCdouble.
Disc Title of there is one.
FOR/NEXT loop counter.
Number of liles on the disc-2.
ASCII value of the directory that
the file is in.
The dir€ctory that the file is in.
The file name.
Reply to the loading message.
Answer to the checking message.
Offsgts memory base value when
PEEKing so that IBOOT and
MENU files do not appear.

gram inlo memory I suggest you
SAVE it using the filename
.MENU'.

Then you need to create a
'!BOOT' file by using the 'BUILD
command. To do this type the
following:
'BUILD IBOOT return
the computer will respond with
1

ryPE CHAIN "MENU" return
the computer will respond with
2
Press ESCAPE at this point.

You have now created a
'IBOOT'file, so all you have to
do is tell the machine what to do
with it. This is done using the
'OPT4 command. You wish the
computer to 'EXEC the 'IBOOT'
file you have just cr€ated and this
is option 3 so you should type
'OPTA4,3 return and this will
be translered to the disc.

All that is needed when you
wish to use the disc now. is to in"
sert it and to press SHIFT and
BREAK at the same time.

To hansfer the programs to a
new disc which I suggest gou do
straight away after formatting
them type 'COPY S D IBOOT
return and 'COPY S D

MENU return , where S is the
Source drive number and D is the
Destinadon drive number.

limit%

counter%

shing$ S

disctitle$
count%
Iileno%
dir%

S
I
I
I

SA
SA

I

I

I

dr$
file$
reply%
answer%
oflset%

o aEr 'rr}).r**1 REtt! ii Drsc ienu
2 REti r* Uti I rty
3 REll *t
4 REr"r r* ay
s REll ** Deve C.rlos **
6 REll r.
7 REt ** For
a REll r* A&A Computing r*
9 REr ***rr****

10 l.loD€ 7
2Ql PROCdis.titlE
50 PROCqetI r r enaheg
4A FROCftenu
5S END

70 DEF FROCpeek (oenorybaseT.rnoT-r r i ni tZ)
AO <ounte.Z = O

?o strrnqa = ""
lOE REPEAT
l1O IF counterz?me,norybasezi >l ioitT.5trtnqa = stringt

+ CHRa (counterZ?oe.no.ybasez)
r2O counterz = counterz+t
130 UNrIL counterz?fienorybasez = rioitZ OR LEN(strin

PROGRAM LISTING

A&8 COMPUfll,lA MAiC|{/APAIL 1984 33
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140 ENDPROC
150 :
16e, DEF PROCdoubl e (stri n9+)
178 FORYZ=OT0 1

IBO FRINT CHR'(l12)i CHRi157i CHRt(1f,4)i CHFal4li TA
Ell9 I tEN(strrnSt)/?))iEtrinq,li

teo IF YZ = O PRINT
2OS NEXT
?1O ENDPROE

:iO DEF PRocfrenu
?4O PROCdoubl e (dr.cti tl e3 )

?5O PR INT
?6cl FOR couDtT- = 1 TO +ilehoz
?79 lF coonlz/7 = INI(countT/?) fHEN PRINI TAB(2.i)i

ELSE IF (fileno7.<19) FRINT " TAA14)r ! ELSE PRINT TAA(
4) i

2AO dir7. = ASC(diri.(countT-) )

?99 dirz = dirz fiOD l2E
:iOO PRINT CHR$(1?9)! CHR9(countz+64);" _"i CHR'( RND

(5)+129'i
31O lF dirZ<,)56 PRINT dt.5(count7.)i"."i ELSE PRINT "

440 CLS
45o PROCdoubre(Ji let(rePlY7.) )

45O PRINT
47O PROCdoubte("nay not bE BASIC")
4Bg PRINT ,,'
4?O PROCdouble("Fress SPACE BAR to trv again")
5OO PR INT
5tO PRocdouble("or E to CHAIN anvwavl'i)
52O REPEAT
slo ansrerz = GET
54O UNTIL ansHerT- = 3? OF ansHerz = 67
sso IF anEHerz = 67 CHAIN drrtl.eplvT.)+'r.r'+{ileJ(rep

lyz) ELSE CLs : PROCmenu
56c, ENDPROC
37O I
sBg DEF PROCdiscti tle
5?O di scti tl et = ""
60at PROCpeek (&EOO,7, O )

6lO di s.ti tl e9 = st.ingt
6?0 IF LEN(disctrtlea) = E PROCpeek(&FO6,3,O) : disc

ti tl e9 = disctitre$+strin93
6f,O IF disctitle$=(( d!Ectitlea=rDi5c l1enu"
640 ENDPROC
650 :
660 DEF FFocaetfi IenaoeE
67O o+1.e17. = O

6AG { i I eno7, = 1&FO5/A-7
6?0 DI +ilet({irEnoZ) rdir:}(filcnoz)
7oo FoR cou;tz = I To +ilenoiL
71O PROEpeck (&EOO+ (countz+o{fs€t7) *B' 6 

' 
&2O)

728 IF rtring:] = "IBOOT" oR stringa = "l'lENU" o+{setz
= o{tsetz+l ! GOTO 7lO
73o +i le:a (Eountz) = stringt
74O PROCp€ek (&EOO+ (counti(+o{fsetZ) +A+7 rOt &FF)
75O di rt (count7.) = strinqa
760 NEXT
77O ENDPROC

32O PRINT filer(countz) i
33C' NEXT
34O PRINT '
:J5A PRoEdouble("whirh F1Ie to load .")
560 AEPEAT
i7A .eplv? = GEr-64
f,eO UNTIL replyz)=o AND repryT.(=filenoz
i9O PROccheEIi (repl yz)
4Og ENDPFOC
410 :
42O DEF PROCcherk (no7.)
45O IF : (&FOJ+repLy'/,*8, = &BO CHAIN dir9(repryZ)+"

+{ i 1e5 (iept yZ)

34 A&8 COMPUTINC MABC}I/APRIL 1984
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Why not consider the HOBBIT FLOPPY TAPE SYSTEM for your computer?

The HOBBIT gives tou all the lacilities you would expect f rom a f loppy disc at a lraction of the price.

BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second . Capacity: 101K
BYTES per CASSETTE . Average access time 22 seconds . Up to 120 FILES per CASSETTE
. Completely automatic - no butlons to press o Fully built, boxed and tested. Just plug in and go
. System can support TWO DRIVES. Connects to user port o Works on all operating systems

.No disc interface
Available from stock PRICE f135.00 plus VAT [,4anual only f1.50 Postage f,3.00

- NOW AVAILABLE -

ZERO MEMORY OPTION Enables the Hobbit to operate without
using any of the Beeb's memory Price e25.00 + VAT

For more details contact:
raII
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I wish more people
were as 'on the bqll'
as you sre- rt

TP. Tiverton. Devon

If you think our prices ane keen,
wait til you t"y our seryice.

Quclity: Service:
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thcrnks for your
speedy cnd efficient
service. r,

B.Y, London
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MODEL B PROG RA M M I N G/E D U CATI O N

InThe
C W. Ce aghet

.. the previous article we worked
,ut a program which *,ould
?nable anyone interested to set
jp a file containing useful infor-
:nation about pupils in a school.
fhe details filed were roll
lumber, name, form, feeder
;chool, catchment area. date of
::rth, plus the vital distinction bet-
reen male or female!

All this information may be
:equired for useful lists, but there
., one more set of details which is
:ften needed; and that is the sub-
-ects taken by a particular pupil.
This section is likely to be in-
lividual to a particular educa-
::onal establishment. and
:herefore requires thought befote
:he program is compiled.

THE
AGE GROUPS
CONCERNED
In a secondary school which has
a sixth form, the subjects will in-
:lude those taken at A level and
O level as well as the spread of
subjects taken in lower forms.

At this stage, it is useful to
.onsider Form 7. which is one
.aborious plece oI work at which
:he computer excelsl Apart from
ihe grouping by ages, which is
already covered in the file, there
!s the exha section oI the form
which requires pupils over 15 to
be classified by examination sub-
iects being studied. This implies
that the computer must be able to
distinguish between O and A
Iev€l subiects.

For the purpose of this pro,
gram, A ievels are delined in
capital letters, O levels in lower-
case and CSE or CEE as the letter
C with a number, since these sub-
jects ar'e often in fact groups of
disciplines, tak€n together.

It is important to stop at this
stage, and work out what is re-
quired for the particular school
for which the program ls to be us-
ed. Progam listing 1 gives a sug-
gested list of A level subjects. Pro-
glam listing 2 gives a suggested
iist of O level subjects. Program
listing 3 gives a space for CEE or
CSE.

When taken with the age,
this will give the information
which the computer will need to
collect the Iigures for Form 7.

-

IHE SUBJECI LISTS
SHOULD BE COMPILED
BEFORE THE REST OF THE
PROGRAM IS COMPLETED,

ADDING THE
SUBJECTS TO
THE FILE
At this stage, we are faced with a
file of records, none of which in-
clude subjects. Even when the f,le
is running, it will need to be up-
dated each year, and this par-
ticular one of the suite of pro-
grams conc€nhates on adding
the subjects, or if required, on
changing the subjects. Alterations
to other parts of the records will
be dealt with separately.

Three different wags of call,
ing up the records to which the
subiects are to be added, are of-
lered
1. Calling up a particular roll
number.
2. Calling up a student by name.
3. Calling up a part,cular form,
which will give all the students in
that form. in the order in which
they appear in the file.

l. By roll number-
PROCtlleroll
(Program Iisting 4-lines
1140-1330)
Each of the differ€nt methods has

-

been given its own PROC for
opening and reading the fil€.
There is some repetition in the
listings, but it leads to a program
Iess likely to give trouble when
being used.

The part of the shong record
which contains the roll number is
LEF[$(A$,4). This is a shing,
and it is therefore necessary to
use the VAL function to check
the numerical value of the stoing
with the roll number required.

As when preparing the file,
because we are going to WRITE
back to the file when the record is
altered. the function RENAME
must be used. This provides an
idential file, so that when the
original is destroyed b9 the
OPENOUT command. all is not
lost!

1150 Copy the lile under the
name TEMP.
OPENIN TEMP so that
records may be read lrom
it.
OPENOUT List 84 (a

new file) so that records
may be written TO it.
PY = th€ position of the
pointer in file Y.
PX : the position of the
pointer in file X.
REPEAT-UNTIL pro-
vides the loop.
Move the X-pointer to

1160

1170

1280
1290

1300
t 310
1320

2. By name-PROCfllenarne
The name of the student took up
24 spaces in the shing:
MrD$(A$,5,24)
Unless there is great care in using
names, this method is likely to
cause most problems when look'
ing for a particular pupil. Because
the file will contain a stuir,g 24let-
ters and spaces long, the name
asked for must be lengthened to
match. (Alternatively, the exkact
from the file could be shortened
by removing the blanks, but ad-
ding blanks uses the PROC used
in the first program). (See Pro-
gram listing 5)

The PROC is a copy of the
PROC which looked for a roll
number, with the exception of

-line 1490. (See Program listing
6).

3. By Form relerence-
PROCftlelorm
PROCFoTm 12400-2450) is
needed to endure that the form
reference has exactly the same
shucture as the original in the file.
(Program listing 7).

PROCfileform (1600-1790)
is similar to PROCfilerall and
PROCfilename, with the excep
tion of line 1690 which picks up
the form reference as:
MID$(A$,38,4)
As the program works through
the file, each record containing
that padicular form reference will
be picked oul and oflered for
amendment. In practical terms,
when a large number of recotds
have to be altered. this section

the next position.
Input the next string, A$.
Check if the roll ntrmber
is the one r€quired.
If it is, add the subjects.
Move the Y-pointer to
the next position.
Print A$, either unchang-
ed or with subjects add-
ed.
Increase PY by 70, the
length allotted to the str-
ing.
Inoease PX by 70.
Continue until the end-
ol-Iile is reached in X.
Close file X.
Close Iile Y.
Delete the temporary file.

Continuing
the proiect to set

up a school datahase, this
article puts the computer

to work at some of
the more detailed and

lahorious tasks of
school administration.

1220
7230

1240
1250

1260

1270

1180

1190

7200

1270 CONTINUED OVER
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will probably prove to be the most
us€Iul. Information is usually
available for students in form
groups. (Program listing 8).

alphabet letters are not sufficient
in number. It is possible that set
numben are also important. In
that case, the set number could

amount of information in the lile
growing steadily, it is vital that a
copy of the file should be made.
Since the file will lake up a con-
siderable amount of space,
depending on the number of
students, it is prelerable that it
should be on a separate dlsc. A
copy of this disc should be made
at frequent intervals, so that it is
never too far but out oI dale.
Thus iI the file is accidentally
erased. (WHICH CAN
HAPPEND, there is always a
copy which is almost at the same
stage of preparation.

ln the next issue, the pro-
gram which exbacts lisb of most
kinds will be discussed. After
that. a program to alter individual
records. and deal with leavers.
The final program will be the one
that calculates the flgures for
Form 7.

Th€re is an unavoidable
timeJag between the prepaEtion
of an article and its publication,
but the offer made in the first at0-
cle still holds. If we can help with
problems which arise with your
file, or if you wish io add olher in-
formation, pl€ase write to m€ al
"A&8". and we will hy to dlscuss
the problems later.

POSTSCRIPT
Those vercions oI the BBC com-
puter which have BASIC It have
also the us€ of a further dlsc file
command, OPENUP. Thls does
not appear in the olllcial
manuals. but it does slmplify
some aspects of lile manage'
ment.

sidera
used
set.

blv
wh

, but I could always be
en there was only one

THE MAIN
PROGRAM
(See Program Listing 10)
180-420 The choice of entering
roll number. name or form
reference.
790-990 To continue or not?
The Iile wlll now be complete
wlth the types of information
which were chosen. A lot of hard
work is needed to prepare the lile
for the first time, but once it is
complete, then the most use
possible must be made from it.

At this stage, with lhe

aa

l'F.*

OTHER PROCs
PROCWAIT

PROCmessage

PROCsubjects
2500
25t0.2530

2540

(see Listing 9)
Record$ - the string passed Irom the file.
Is the file to be amended or not?
If not, record$ becomes A$ again at the end of
the procedure.
Any previous subjects are removed by taking the
left-hand 41 characters lrom the sbing.
A level subjects are added until " - " is pressed.
O level sublects are added until " - " is pressed.
CEE or CSE subjects added until " - " is pressed.
This is the opportunity to read the subjects iI they
are not correct.
Spaces are added to lill the full lengh oI the
record.

2550-2540
2590-2620
2650-2680
2710-2760

2'770.2740
:lraohrw"d chri.t.\

zo€otRrNr.Ei EnPr r.h
&roPFtllr.85 €nv,6tadr.i

?2?OPiI r"rr Frcch
??1oFFINr"e. 6.o0..Dhv

This is perhaps not skictly
necessary, but it also prevents the
sting becoming too long for the
reserued space.

It is this s€ction that amend-
menb to suit a particular school
should be made. For example, if
you are not interested in A levels.
then lines 2550-2580 are not re-
quired.

Subjects are allowed two
spaces each, becaus€ the single

be added after the subject so that,
for example: ma2 would mean O
level mathematics, set 2. Exha
lines would then be needed such
as: 2612 Print"Set number?":lN-
PUT N 2614 record$-
record$+STR$(N)
Each subiect would then take 3
spaces, and this would alter later
programs slightly, when lisis are
extracted. lt would not be conve-
nient to add sets for some sub-
jects and not for others, without
complicating later prognms con-

1

PROGRAM LISTING I

PROGRAM LISTING 2

MODEL B
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100-1030Provldes th€ waiting tlme before pro-
ceeding.

1040-1080The message at the top of the screen
when the subjects are being added.
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Turtletalk is a subset of the
language Logo, invented by
Seymour Papert, which allows
the user, by the use of simple
commands to instruct a cursor on
the screen to draw graphic pat-
terns and designs. These are
common ly called "Tu rtle
Graphics". The beauty of the
language is that th€ user can build
up a library of his own routines
which use the operatlng system
commands and/or other user
delined routin€s, and so create
complex designs in a user friendly
and structured way. This BBC
version allows plotting in modes
4 and 5, and makes good use of
the graphic faciliti€s available.

LANGUAGE
Turtletalk consists of 35
system commands, which can
broadlv speaking be split into
plotting commands and
operating system commands.
Table 1 lists all the system com-
mands together with their
parameters and command
numbers. The program is very
user friendly, issuing appropriate
error messages if a mistake is

made or if it can not understand
the information entered. In some
cases erors will cause the pro-
gram to revert to its lowest mode
of operation - Command
mode. This can be forced at any
time by pressing the ESCAPE
key. There are four modes of
operation, Command mode,
Repeai mode, Define mode and
Edit mod€. In Command mode
all the system commands can b€
used. In Repeat and Define
modes all the plotting commands
can be used plus a sub-set of the
op€rating system commands,
which Ihave called the "Help"
commands. ln Edit mode you
can only use the plotting com-
mands-

In Define mode you can use
the plotting commands to build
up your own set oI user delined
commands. These user defined
commands can be used in any
operating mode, including Define
mode, allowing you to incor-
porate your own commands in
future delinitions. The program
will allow you to have up to fifty
user defined commands in the
micro's memory at any one time,

Come aboard as we set
sail on a two part voyage

into tuftle graphics
programing.

SPIRffL
although it is possible to increase
this lo a maximum of one hun-
dred and hl,enty seven by chang-
ing the array dimensions and any
checks for the maximum allow-
ed. The program supports fulllile
handling allowing the user to
save, Ioad and merge liles or
user deflned commands.

The progam is written en-
tirely in BASIC, but even so the
plotting speeds are acceptedly
Iast, especially when compared
to some oI the commercial pro-
grams available. The program is
about 10.5K long, excluding
REM stat€ments, but b€caus€ the
program has been writt€n in a
well structured manner you will
have a program which will run,
but with limited commands after
you have entered about a quarter
oI the listtng. The shuctur€d
natur€ oI the program also

enables you to debug each sec-
tion as you enter it.

Befor€ you start entetrng the
program I will explain some of
the techniques I have used to
save memory and to enable the
program to run as fast as possi-
ble.

You will notce from the
variable listing, that where possl
ble I have used single letter in-
teg€r variables. This saves on
memory as these are stores at
page &04 and do not affect the
BASIC program storag€ area,
and also thes€ variables are ac-
cessed very quickly by BBC
BASIC,

Stngle Byte Arrays
Dimensioning arays uses up a lol
of memory. Even int€ger anays
reserve four bytes of memory for

each element. In some cases you
may only need to record small
values which do not exceed 256.
In th€se cases using an integer ar-
ray will waste three bytes of
memory lor every element which
is dimensioned. To avoid this
situation it is possible to design
your own anays, of which single
byte anays are the easiest to
design. The DIM statement in the
BBC BASIC allows a different
syntax to that used for normal ar-
rays. For example DIM E% 50
{note the lack of brackets) will
reserve 50 bytes of memory and
put the addrcss oI th€ first byte in-
to E%. By using th€ indirection
operator "?" we can acc€ss these
memory locations. iE% will ac-
cess the first byte,?E + 1) the
second and so on. Th€re is
however a better syntax to do this

- variable ? of{set - i.e.
E?0 wil access th€ first byte,
E%?1 the second. E%?2 the
third and so on. The olfs€t can be
another variable rDaking it as
easy to access this Vpe oI array as
any normally dimensioned array.

Flags
I have used flags ext€nsively in
this program. The purpose of a
llag is to show whether a par-
ticular state of affairs exists and
normally can be expressed as
simply kue or false. In other
words you only need a slngle bit
to denote the situatlon. This
means that an integer variable
which is made up to four bytes or
32 bits could hold up to 32 llags.
In this program I have used two
integer variables to contain all the
flags required. F contains flags
showing ihe mode of operation
and K% contains flags showing
the plotting mode required. Table
3 shows which bits of the
variables are used and their func-
tion.

Without going into detail on
Bool€an loglc, which has been
cover€d in other adicles. we can
use the logical operators to clear
and set the flags, demonshated
by the examples below:

MODEL B/ELECTRON

Tony Self
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ising EOR to toggle the display flag -

Using OR to s€t the dellne flag -

ising AND to clear the repeat flag -

Binary
00010000
00000001
00010001

Binary
00010011
11111101
00010001

Binary
000100r 1

00010000
00000011
00010000
00010011

-F% OR 1

Dec
16
I
t?

F% -F% AND 253
D€c
19
253
1?

F% -F% EOR 16
Dec
19
t6
3
16
19

Value of F%
OR value of bit to be set
Value of F% after

Value oI F% before
AND 255-value oI bit to be cleared
Value ol F% after

'. alue of F% before
iOR val of bit to be toggled
. alue ol F% alter one EOR
:OR value ol bit to be ioggled
.'alue of F% after se.ond EOR

Using flags in this mann€r
_.luces the number of variables
-..Llir€d and the use of logical
:erators is much quicker than

::ling or subhacting the re-
: -:red values.

Revolvlng Stack
and Polnters
:.:other problem I had to solve
..3s how to record the last few
: lning positions so I could in-
: :de an UNDO command in the
:rguage and also to cater for a
-:L command.

I decided to record the last
- .e positions and the obvious
..ay was to put the information
':quired into a series of arays.
l:.e records are in arrays of the
i:.ne name as the variables they
::e recording. For the FILL com-
-and they are in anays Ix(n) and
'. n). these are only used if the
. -lL command has been evok-
:: Now the problem was if I just
::ded the new records to the top
:: :he anag and moved the older
'::ords down one position, los-
-: the earliest records off the
:::rom, I would need to r€assign
:, variables. What was needed
^:s a pointer when showed in

^:lch element of the anays the
:sr records were kept. I therefore
::;eloped the following routines
-::rg Boolean logic again. Try
:::lning the lollowing function

of T% then print the result,
however when you have reached
4 the next press of f0 will revert
T to zero- This is accomplished
by the expression in brackets in
the definition. The expression will
return - 1 if bue or 0 i{ false. So
when T% -4 the assignment of
T% adds one to the value of T%
then subhacts 5, the net result be-
ing T% - 0. Obviously when T%
is not equal to 4 nothing is sub-
hacted. The other function key
definitions are other variations
using the same idea. Pressing f1
will reduce the value of T% until
it equals zero, then resettlng it to
equal 4. 12 adds to S% until it
reaches the value of 5.

We can use T% as our
pointer to which element of the
anay holds the last record and
S% to tell us how many records
we have remembered.

As you enter the progam
you will find other examples
which use these methods.

Two Parts

Having now inhoduced some of
the t€chniques I have used we
can start to enter the proglam.
Because of the length of the pro-
gram the full listing is being spllt
over two issues. The procedures
and functions listed in this issue
plus the exha lines mentioned in
the text willgive you the majo ty
of the plotting commands plus

have to wait for the next issue
before you can start defining your
own commands.

Enter each procedure or
function as it is mentioned in the
text. I will then explain the work-
ing ol the particular routine.
Once we have got to the stage of
having a program which can be
run, check that each new routine
that has been added works before
going on to the next command.
Unfortunately there is a substan-
tial amount of code to be entered
to initialise the program, before
you can start testing.

PROCtnlt - This intialises
the majority of the variables and
dimensions the anays. Table 2
shows the functions of the main
variables. The table does not in-
clude local variables, which will
be explained as we come to
them.

PROCmode - This sets the
variables which are dependant on
the screen mode being used.

PRocwlodons -This is

called by PROCmode to set the
text and graphics windows after a
mode change.

FNtnput - Having now in-
itiated the pro$am we come to
one oI the most complicated
routines of the program. The
Iunction starts by accepting a
command from the keyboard.
Only certain keys are allowed
and a beep us sounded if an in-
valld key is depressed. The com-
mand word is t€rminated either
by the return key or the space
bar. FNfind - is then called to
check whether it recognises'the
command number (i.e. bit 7 is
set). If the command was not
recognised then zero is rehrmed.
Thls causes an €rror message to
be printed and a new command
to be prompted.

FNcheck - is then called to
see whether the command is

allowable by checking the
operating mode flags. II the com-
mand is prompted. Checks are
then made for the UNDO com-
mand. This willbe covered in the
next issue. If the command does
not require a parameter (see
Table 1) then details arc recorded
fot the UNDO command and the
command shing that has been
ent€r is converted to the
character represented by the
command number plus a
CHR$10. This string is then
returned by the function.

If a parameter is r€quired and
th€ return key terminaled the
command word then an error
message prompts for the correct
type of parameter. The function
then moves on to the second
stage where it accepls the
parameter ftom the keyboard.
Again there are cedain restric-
tions on which keys can be used.
This section can only be ter-
min ated after entering a
parameter and pressing the
r€turn key. FNfind is called again
to s€e whether it recognises the
paramaler.

FNvalld - Then checks to
see whether any string parameter
entered is allowable, if not error
messag€ and Prompt for new
command. If a numeric
parameter was entered we now
evaluate P$ and put the value in-
to P. otherwis€ we sel P to zero.
Unfortunately we have now used
a BASIC funcfon which is not
very friendly. In BBC BASIC if
EVAL can not evaluate the shing
expression it produces the error
message "no such variable". To
overcom€ this we have to write

.KEYOT%'T

.KEY1 T%.7.KEY2 S% - S

%+1
%-1
%+1

+5. [T% -4):P."T% ' ";T% M
-5r ftg - 0):P. "T% - ";T% M
+ (S% -5):P."S% - ";S% M

Set S% -0 and T%-0.
::assing f0 willadd 1to the value

some of the operating system
commands. You will, I am afraid,
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adding exha lines as we add new
commands. This procedure is the
heart of the program and is
entered at some stage by all the
commands. To stad with enter
the following Lines:

This procedure works by call-
ing a subroutine dependent in
C . the command numb€r. At
the moment we have set things
up so line 5025 is called whatever
the command number. This line
then prints a message saying that
the command is not yet available.
However, we are now in a posi-
tion to run the program to see
whether th€ lnput roufne works
correctly. Having saved a tape or
disc of what you have entered so
far, run the program.

You should imm€diatelv get
the response "CLEAR - com-
mand not yet available". This is
because PROCwindows calls this
command to clear and initialise
the graphics screen. This should
be followed by the prompt "com-
mand ". You can now go
through all the commands in hrrn
using the full command or the
two letter mnemonic. You should
recelve a messag€ after each
command is entered either repor-
tng thai the command is not yet
available or reporting an error
(i.e. entering END REPEAT will

give you the message "' not
r€peating". You can check these
efior messages further by adding
a line after PROCinit to alter the
Define and/or Repeat flags in
F%,

Addtng
Commands
Now we are in a position to start
adding the commands.

As each command is

ent€red it will be necessary to
alter one of the line numbers in
line 5010, so at the end of each
routine I will add the inshuction
"Change no(x) to line no (xxxx)",
where (x) will be the position of
the line number to be changed in
line 5010 and {rxxx) will be the
new line number.

CL - CLEAR SCREEN

Clears plofting screen and returns
cursor to cenke pointing right.
Cancels FILL command.

FNx & FN7 - These func-
tlons return the X and Y $aphics
coordinates dependant on th€
distance and dkection to be plot-
ted.

PROCcurcor - This draws
a small anow at the current cur-
sor position using EOR plotting, if
the dlsplay flag is s€t.

5030 S% -O:CLG:GOTOSOS0
5050 K% - K%AND175:
AG - 0:X *0:Y-o:MOVE-
X.Y:PROCcursor:RETURN
Change no.2 to line 5030

FD - FORWARD value re-
quired

Moves cursor forward in the
direction it is pointing by the
number of units sp€cified in the
parameter.

5260 PROCcursor:
X-X+FNx(P,AG):Y-Y-
+ FN(P,AG)
5270 PROCplot:RETURN

PROCplot - This routine
actually plots any lines on the
screen. A check is made to s€e if
the FILL flag is s€t so that the
previous positions visited can be
replotred to fillthe triangle. This is
necessary because the plotting of
the cursor would otherwise be
taken into account by the
op€rating system, causing some
stlange effects. When filling a
check is also made to avoid the
PLOT8S bug which was present
in the 0.1 OS and is still to a cer-
tain extent present on the 1.2
OS. The plotting flag, K%, is us-
ed as the actual parameter of the
PLOT command.

Change no.18 to line 5260

BD-BACKWARDS-vaiue
required

Similar commands to FOR-
WARD but moves cursor
backwards.

RT - RIGHT - value required

5250 P - P-P change number
19 to l,ne 5250.

Tums cursor right through the
number of degrees specified in
th€ parameter.

5190
PROCcursor: AG-AG+P:lF
AG THEN AG.360 + (AG
MOD 360)
5200 IFAG 360THENAG -AG
MOD 360
5210 PROCcursor:RETURN
Change no.15 to llne 5190

LT - LEFT - value required

Turns cursor l€ft thlough the

5000 DEF PROCsysex : LOCAL x%, y%

5010 0N c% GosuB 5025, 5025 .

........(36ofthese)
5O2O END PROC
5025 PRINT' (COM$)C%0;" -command""'not available

yet";:RETURN

120
130
1000
1050

1060
1070
8000
8010
8200
8270
10500
10510

PROCinit
M%-4
PROCmode
C$ - FNinput:lF C$ - ""
THEN 1O5O
PROCchoose
GOTO 1050
DEF PROCundo
ENDPROC
DEF PROCrecord
ENDPROC
DEF PROCcoords
ENDPROC

N€xt we will start to enter
PROCsysex. This is the only pro-
cedure we will enter piecemeal
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our own eror capfure routine -
see lines 30000 onwards. Having
now sorted out our parameter we
can record the details for the UN-
DO command and return a string
from the function containing the
character represented by the
command number plus the
parameter in full plus a CHR$10.

Belore camTing on make sure
you have entered all the routines
mentioned so far.

PBOCmeg - This short
routin€ is used to print error
messages to the screen. Two
parameters are passed. The first
is the error number. which also
incorporates two flags. II bit 6 is
set then the second parameter, a
shing, is tagged onto the end of
the error message, whereas if bit
7 is set the sking is put in front-
The routine reads through the
data statements until it reach€s
the correct one then it adds the
sting parameter as appropriate.

PBOCchooce - This very
short routin€ decided whether
th€ command to be executed is a
system or user defined command
and then directs conhol to the
relative procedure.

Calltng The
Routlnes
So lar all we have entered is a
series of procedures and func-
tions. Before we can run the pro-
gram we must enter a few lines to
call the procedures and a few
dummy PROC's which will be
entered in full later on in the next
issue.



-.rmber of degees specified in
-:.e parameter.

::80 P= -P
irTange no.16 to line 5180

PU.PEN UP
PD - PEN DOWN

lhese commands raise and lower
:-:e pen. The pens starts in the
rwered position on initialisafion.
.!hen the pen is raised the FILL
: ag is cancelled.

r'160 IFK%AND2THEN
lETURN ELSE
{ % - K%AND174:RETURN
l\ange no.4 to line 5060
:'170 K% -K%ORl:RETURN
:range No.5 to line 5070

FL - FILL
EN - END FILL

lrese commands will clear or set
'-.e FILL flag. After the FILL flag
-3s been set, starting from the
:irrent position, filled hiangles
^:i) be plotted using the last three
: lints visited.

Therefore the first draw com-
-,and will only draw a line. After
::ar tiangles will be filled until a
:rmmand that cancels the FILL
: -immand is €ncount€red.
lre FILL command will also
:wer the pen if it is not already
::wn. END FILL cancels the
:iLL command. but leaves the
:en down.

!J80
{% - K%AND175:RETURN
iJ9O IFK%AND8OTHEN
3ETURN
:LSEK% -K%OR81:FOR-
- -OTO7:k(l) -X:fu(l) -Y-
\EXT:RETURN
Jhange no.7 to line 5090
Jhange no.6 to line 5080

HE - HELP

lrls will list all the operating
a-.stem commands and their hrro
::ler mnemonics. Press any key': advance the list.

:370
ILS:FORJ% - 2T036:PRINT-
rllD$(COM$,J%'2 - 1,2;"-
- :COM$(J%):G% - GET-
\EXT:RETURN
:rang€ no.29 to line 5370

BP - REPEAT - value re-
quired
ER - END BEPEAT

These commands allow you to
repeat a s€ries of commands bv
the number of times specified in
the parameter of REPEAT. END
REPEAT marks the end of the
series of commands to be
repeated.
e.s. REPEAT 4, FORWARD 30,
RIGHT 90. END REPEAT _
This will draw a square.

PROCrepeat - This pro-
cedure has hllo distinct sections.
The first section assigns the
number oI repeats to ?N% and
then inputs the series of com,
mands using FNinput and puts
them into D$(0,1). Each com.
mand is executed in turn. There
are also checks to allow you to
escape the procedure if the UN-
DO command undoes the
REPEAT command and to avoid
any "Help" commands being in-
cluded in the Repeat shing. The
second section sets up a FOR -NEXT loop using ?N% to ex-
ecute each loop. Then E %?L %
is set to 1 and W%?L% is set to
0. A REPEAT loop then uses
PROCextact to extract the in-
dividual commands from the
Repeat string and execute them.

PROCextract - This pro-
c€dure is used to exhact in-
dividual commands from Repeat
& User Defined Command st!,
ings. L% is used to determine the
lev€l of recursion when executing
User Defined Commands. This
will be explained in detail in the
next issue. For the purpose of ex-
ecuting Repeat strings L% is
always equal to zero.

As explained earlier com-
mands ar€ recorded in the
Repeat s&ing in the following for-
mat - command no. (this is
represented by a single character
whose ASCI valu€ is that of the
command number) followed by
th€ parameter If required and
then a CHR$10 to denoie the
end of the sequence. Our Repeat
sbing will therelore hold a series
oI commands in this format. To
exhact an individual command
from the shing we can use the
MID$ function. However, we
need to know where in the

been set to 1, so it will point to
the b€ginning of the first com-
mand in the Repeat string. We
can now use the INSTR function
to find the fkst occurence in the
Repeat sting oI a CHR$10. The
value returned by INSTR will be
the length of the command. We
can now use MID$ to put the.
command into the temporary
variable T$. Having done this we
can now add the length of the stl-
ing to E%?O so that it now points
to he beginning of the next com-
mand, ready for the next 6me
PRocexhact is called.

ASC(T$) will return the
ASCII value of the first character
in the command, namely the
command number, which is put
into C%. If the length of T$ is
ovet 2 il must contain a
parameter and if C% does not
equal 23 it must be a nume c
parameter, so we can evaluat€
the parameter and put it into P,
otherwis€ we set P to zero. ll C%
equals 23 then the parameter ii
put into P$.

53 10 PROCrepeat: RETURN
5340 IFL%.OTHENF%
- F%AND253:S% -0:RE-

TURN ELSE RETURN
Change no.24 to line 5310
Change no.9 to line 5340

DI - DTSPLAY

Switches cursor and coordinate
display on and off.

PROCcoordr - This pro-
cedure prints the updated screen
coordinates across th€ top of the
screen. t% is used to tab to the
conect display position d€pen-
ding on the screen mode being
used. This procedure is only call-
ed by FNinput i, the Display flag
is set.

Sl00PROCcursor:F% -F
%EOR16:PROCcursor:x% -

- POS:y% -VPOS:VDU2-
8,0,31,SW%,0,30:PRINTS-
PC (20't% ) :lFI%AND81TH-
ENVDU28,O,31,SW%28:E.
LSEVDU28,0,31,SW%,26
51 10VDU31,x%,y% :RETURN
Change no.34 to line 5100

After entering the commands
covered in this issue line 5010
should be looking like this.

Repeat sking
and its length

the command starts
. E%?0 has initially
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5010 0N c% GosuB 5025,5030,5040,5060,5070,5080,
5090,5025,5340,5025,5025,5025,5025,5025,5190,5180,-
5025,5260,5250,5025,5025,5025,5025,5310,5025,5025, -
5025, 5025,5370,5025,5025,5025,5025,5100,5025,s025

In the next issue we willlinish off concentrate on the Define com-
the plotting commands and then mand and its supporting routines.

Table 1 - THE SYSTEM COMMANDS

CLEAR
HOME CURSOR
PEN UP
PEN DOWN
END FILL
FILL
UNDO
END REPEAT
END DEFINE
CTRCLE
COLOUR
CURSOR RIGHT
CURSOR UP
RIGHT
LEFT
ANGLE
FORWARDS
BACKWARDS
NUMBER
TURN
SIZE
WRTTE
REPEAT
DEFINE
EDIT
DELETE
DESCRIBE
HELP
LIST
VALUES
PALATE
LOAD
DISPLAY
QUIT
PRINT

Table 2 - MAIN VARIABLES USED

C% : Command number (')
D% : Number oI delined commands ln memory
F% : Operation mode flag - see Table 3 (')
G% : Character got from keyboard
J%,1 : Loop counters
K% : Plojting flag - see Table 3 (')
L% : Lerjel of recursion
M% : Screen mode
P% : Length oI individual command sbing €xtacted from
Repeat or Command sHng
Q% : Pointer or FILL memory anays
S% : Number of plotting commands that can be undone
T% : Polnter for Undo memory anays
V% : Logical colour for text
A%,X%,Y%,O %,OSWORD : Parameters Ior OSWORD call in

PROCcolour
SW% : Screen width size
XL% : Scaling factor for screen mode
P : Value of numeric parameter (')
X,Y : Coordinates of graphics cursor (')
AG : Angle ol cursor (')
CO : Logical colour being plotted (')
NM,NUMBER: )
SZ, SIZE : ) - System variables (')
TR, TURN: )

STRINGS

COM$: Holds the two letter mnemonics
C$ : Command shing returned by FNinput
P$ r Command parameter (')
T$ : Command stling exhacted by PRocextact
CM$ : Command prompt
DF$ : Define prompt
RP$ : Repeat prompt
PTS : Holds current prompt

ARRAYS

COM$(37) : Holds the full svstem command names
D$(50,1) : Holds the names and the command stoings for the
user defined commands
fx(7),fv(7) : Holds coordinates of last seven places visited for Fill
routine
C65),S(5) : Holds values of Cos and Sin for PROCcircle

AII the variables shown above marked with an (') hav€ cor-
responding anays oI th€ same nam€.

SINGLE BYTE ARRAYS
W% : Polnter to aray holding Repeat or Command shing
E% | Pointer to position of next command to be extracted from
Repeat or Command sking
R% : Polnte! to beginning of repeat loop in Command shing
N% : Holds number of r€peats left to execute
Z : Temp variable used in PROCedit

Iable 3 - FLAGS

UD

CL
HM
PU
PD
EF
FL

ER
EN
CI

value
CU
RT
LT
AG
FD
BD
NM
TR
TR
WR
RP
DF
ED
DL
DS
HE
LI
VL
PA
LO
DI

QU
PR

10
value
value

1J
value
value
value
value
value
value
value
value
value
name
value
name
name
name
name

2

5
6
7
8
9

11
12

l4
15
t6
17
18
19
20
21
2'

26
27
2a
29
30
31
32
33
34
35
JO

F% : Deline
: Repeat
: Display
: Edit

set
set
set
s€t

bit 0
bit 1

bit 4
bit 6

K%
Pen-up
Pen down
FIII
Undo

all bits clear
bit 0 set
bits4&6set
bit 1 set

MODEL B/ELECTRON
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6997 REi ra(:|(:4. * I rt,t i(:c r.. * l rl:4.:c ra r.:3
699S REtl ,* * PROCe tr 6o-- * *
s999 REl,l * * 

'l 
l. * :1. :a( r. rc :l * * ,t I t t **

?OOO DEF PROC.hoor.
70 rO IFCZANDT2A THENPROCdeJ.x (CZ) ELSEPROCsysex
,O2O ENDPROC
1497 REll * * * * * * I * * t rt * * * * * * * *
'498 REll :t :L PROC-X ! r rE i, 'l 

,l
1499 REtl 'r 

)t * * * r( * * ra. * * r. * :a. ri )a r. * ri(
75OO OEF PROC.xtr.ct
7510 P7.=INSTR(l!IDa lDa tW'1?L7., L ) ,eZ?L7., ,CARalOt,52O Ta=MI Da (Da (NZ?17.,I I , EiL)Lz. P7.t I e7 )La=aL-L7.+P7-
rf,30 c7=Asc (Ta) : IFLEN ( Tt ) >2ANDC7.< >23THENP=EVAL (itDa ( Tar 2
) ELBEP-O
-540 IFCZ=25THENPI=|IIDa ( Tar 2, LEN ( Tt) -2)-55() ENDPROC
4997 RElt * r( ra( ri( * rl. r* * * t x*r*rt*r*
3994 REll ,l( * PROCF, a oi )* tt
3999 REll ,4. i(,i r.( r( )*,t r *,4. * r( r* r( * x
eOOO DEF PROCpI ot
eolo 6coLo, co
:O2O IFKT.ANDSOTHEN9OSO
?o30 PLOTKZ, X, Y
ro4o PROCcurso.!ENDPROC
.o5O IF+y I 07-) < ( Y+1) AND+ y (07-) ;, (Y l)AND+y(OZ I 7rlA1:=O) )< t

'-l )AND+y(O7--1-71(O7.-O) ) > ( Y-1) THENPLOTKZAND t 7g, X, Y:OZ=O7.
- r +7t (Bi(-6, I +x (oz ) -x !, y (oz) .Y! 60fo9040
3(]60 fiOVErx (OZ), f y(OZ).MOVE{, (O7.-r-71 (O7.!O) ),+y(OZ-l-7t (

-'/,=ot t . oa=oz+ | +7t lo7=6t | + x <a7-) =x | 1v < oz) =Y.60Io90Jo

c497 RE'l * t * * ra. * r( )a< )a(,a< )t tr( t )a(
.498 REll ra< :* FNx & y * *
4499 FEfi tt*t***t *{.,t**r(*
esOO OEF FNx (D, A6)
a5rO = (COS IRAD (AG ) ) ) tDrxLZ
.5?o DEF FNy (D! 46)
a53O =- (SIN (RAD (AG) , ) tDllLZ
.997 REtl 

'.( 
,i ,a( ,.. ,t :l( * * ,t * * * r * r* ,a. * *

r99B REr't 
'l 

ll PROCELTr--or- ll
1999 RErl * * X( )t * )* )* )a( i(,*,t * )* )* r( * ).( Ja.

: aoOO DEF PROCcur.orr IFFZANDI6THENGCOLf, Jr ELBEENDPROC
: )O1O PLOT1, FNx (6,4G),FNy(5,4G)
. )O2O PLOTO, FNx (6.AG),FNy(5,4G)
: )oJO FLOTO, FNx (6, AG+ 150) . FNy ( 6. AG+ 15{))
- l04O PLOT81, FNx (6tAG+27O\,FNyl6,A6+?70)
l toso rovEx, Y

::i497 REtl ,.( r( )* r( )*,t r( * * )t( ,|( *,c r( * * * r(
: :j494 REii ,t :.( PROec: oor d =i ,t t
r:,499 REr,r )t )t )a(,|(,c r( t(,t t( * )t rt r r( * rt,( rc
: )5OO OEF PROCcoo. ds. LOCAL )!Z,yZ
:051O xZ-POS! yZ=VPOS
1r5?o vDU24,O.tr1,5U7.,O.trO:PFiINTTAE(O.O)"X= ":EtiINT(X
\lLt2+.5) /?irABlTtlz,O) "\= "iEtiINT(Y/XL7.l2+.3)/2iTA

!(t7.t14,O)"A= ' i Ba i I NT ( AG I 1O ) / I O
: rsJO IFFZAND64THENVDU2B, O, 3 1, StJ7., 2A ELSEVOU2AT O, 3 I, St{7.! ?

: r)540 vDU31, xZ, yZ! ENDPROC
:c997 REll :l )* r.( r* rl ,t ri,t * t( * r:a( :.(,t r * x
1,1998 REtl 

'. 'a( FROCFePea€ l. t
:0999 REt :.( ra( r( *:r ,( *:.. * * * * * )i rt *:r *
:1OOO DEF PFOCreFeat
.. 1O2O FZ=FZOR?. IFFZAND64THENENDPROC ELSE'NZ=ABS(INT(P) ) :D

11030 REPEAT
l rO4O Ct=FNrnput
I 1O5O IFCT-=24THEN1, lao
1 1060 tFCi=" "THENl1O4O
: 1070 I FCZ )z7ANDCZ< 3sIHEN 1 r O90
I lOEO Dt(O,I )=Da(Or I )+Ct
:1O9O PRocchoose
:11O0 UNT ILCZ=9: IFFT.ANDlTHENDIt (DZ, 1) =Da l D7, 1) +Da (Ot t )
: I I ro FORJZ-2TO?NX,t E7.?17.-t t uL?LI.-O
1I120 AEPEAT
: l15O PROC.xtr.ct
: 114O PFocchoose

1115O UNTILCZ-'

I I I7O ENDPROC
1118o UNTILCa=" ": ENDPFm
!7?97 REI.i ,C ,} *:r * t:t * r:r *:l:r 'l r3
t7?98 REl.l ,1. * Ft\ti nF,ut ).( ra.
17999 REfi t*rG:t**:r*:t:i:..*:C:tr
raOOO DEF FNinput
IBOtO I FFT.AND l6THENPROCcoor d s
1aO2O IFFZAND2IHENPTT=RPa ELSE I FFZAND l TtlENPTa=Dfa ELSE P

lao5o PRTNT'PTat r ci'{ r ! Pa=' n

!ao4o 6Z-EETr tF (62>39ANDEZ<sAANDGZ< >44) OR (67.>64ANDEZ< 91 ) O
F (57.>l27AND6Z< IUE) ISENlAl tO
IBOSO IFEX-T2TANDLEN lCt) >OTHENCa-LEFTt (Ct' LEN (Ct) -l ) r PRt{
rCHRacxi :60T0IAO4O
19060 IFLEN (Ci) <2THENIStOO
IAOTO I FEi(= 13T}EN t ar 20
18080 lFGZ=S2AND(LEN(Ct)=30R(LEN(Ca)=4A DASC(C!t)=72)OR(LE

N (C3, =SANDASC (Ca) =67, OR (LEN (Ct ) =6ANDCt="CURSOR" ) , THENIBI t
o
1Bo9o IF6:(-32THENrEl120
IElOO VDUTr GOIOIBO4O
lEl lO PRtNTCHRtGZi ! C!,=Ca+CHRaGZ: EOTOI AO4O
1a120 CZIFN{ lnd (Cl) r IFCZ-OTHENPROCD.g {65r Ca) T 60T0IEO2O
1E 13O lFFN.heck THENIBO2O
lE140 IFCZ=AAND (FZAND64) THENPFOCn5q (20, "' ) : PaOCosg (24r' " )

18l50 IFCX-BTtl€NPROCundor -" "
1El160 IFCT-< 1 lORC7->l2ATHENPROCrecord
lf,lTo lFE7.<lloRcll>2aTHENP=o!Ct=cHRt(cz) :=Ct+CflRt1o
IAlAO 1F67.-32T|€NlA2OO
rArgO tFCZ<z5ANDC'/< >z3THENPRocnsg (2. " " ): PRINT'Cai ! ELSEPRo
Emsq(3,"")!PRINT'Cir
1A2OO PRlNf" "t
lE2lO Pt""'
re?zo 67.=.EI I lF t6'( >394ND67.<SaANDGZ< >44) OA (62>64ANDEZ<91) O

R (62>1274ND67.< 134) THENPRINTCHRaGT.i : Pt=Pt+CHRaGrlr 6010l8220
lA23O lFEi(=l27ANDLEN (Pt) )OTHENPa=LEFTI (Par LEN (Pa) -t ): PRIN
TCHR'67.i :60T0ta22O
lA24O IFLEN {Pa) < lORGZ< >lf,TtlENVDUT: Gt TO18220
18250 G7.-FNfind (Pa) r IF FNvrlrd THENIEo2O
lA260 IFCi/.<25ANDC7,< >23THENP=EVAL ( Pt ) ELSE I FCZ >zsANDCZ< 29TH
ENP=G7.ELSEP=O
LA27O IFC7.<261HENP RoCr.c ord
tB2BO Ca=CHRa(CZ) ! =Ct+Pt+CHRrrO
ta997 REiit 

'a. '. 
* * * * * * *:t :t :|. t( )..

14998 RElt I * FNf i. r't c! ,r *
1s999 REll *,t rl(:|( ra(,c:a. r.;r * * * tl *
19000 DEF FNfind (Fa)
19O1O LOCAL cZ
19o2O cZ=lNSrR(Colra,Far.lFc7,/2<>lN.rlcz/2, 'lllEN= | lc1i+l t /2,
ELSE c7.-O

19030 SEPEATCZ=EZ+ 1 ! UNr I LFa=COia (cZ) OR cZ-37r lFcZ<S7THEN

19040 Ei(=o: FEPEATCZ=CZ+I I UNTILF3=D' (c7., O) OR Dr(ci(,O)=""
19O5O tFOa (cZ, O) -" "THEN-OELSE=CZORl2A
19997 RE,| ****i.**r**rtrr**r.t
19998 REll ** FNch-eL tl*
19999 RElr *****:t ** ,l t**:lI
2OOOO tlEF FNch.cl
2OOIO lF(F,( Al'lDz)AND( (Ci(>24 ANDCTI<z9) BC:(-!O ORCZISS ORo(
=56) THEiIPROCI|9 (4, " " ) r PROCnrg (aor Cl) r -TRUE
2OO2O tF IFX AND6a ) ANDCZ)25ANDCX<5TTHENPROCaro ( r 5r " " ) I PROC
Dsq (AO, Ca) ! =TRUE
2oo5o IF(Fi( ANDI)AND((Cz>25 ANDCZ<29) ORCZ-55 oRcxrJ6) THEI
PROCcre (5r "" ) r PROCi'.g (aO,Ci) r. rRUE
20040 tF(Fz AND2) ANDCZ-24THEFROOn.o (6, "') I 'rRUE2oo5o IF(FZ ANDI ) ANDCT,-25THENPROCfi.9 (7, "", r -rR[r€
20060 IF(ilOTFl Al{D2) AIDC,(-'THEIPROC6.o (8t "") r-TRIJE
2OO7O IF INOTFI( ANDI)A DC:(.lOTHEtlPROC,nrg (9, "") r-TRUE
zooao lFCx-254a{DDz-SoTHEFRoC'n 9 ( 19, "" ) r-TRLrE
2OO?O -FALAE
20.l!17 REn *tt*f tttltttttt
20998 REX I * FNv- t ,, cl ,l I
20999 REtt ****tt*t****l**
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2IOOO DEF FNvrl rc,
210lO I F67 > l2aANDc7.-?5THENPROcns9 ( r or "") r =TRUE
21O2O IFEXTOANDCX)2SANDCX<29THENPROCn|g (l40,Fa) T.TRUE
21O50 I FEZ< >OAND6Z< r 2aANDC? >24ANDCZ<29fHENPROCIE9 (AO, Pt ) r
PROClllrg ( l1' "") T.TRUE
2IO4O.FALSE
2t9?7 REtl *****ri*)t**rC*t.**
21998 REI'I t.:a. Pt+OCfr-g ,} I
2t?99 REta *)a(:rrr**tr.i******
22OoO DEF PRoclnrg (nr(rca)
22OtO LOCAL Z, t7.,ta
22o2o z=nzAND63r I z=o! RESToRE: REPEAI-I i(=l z+t ! READT!a! UNTILI

22O3o IFn'r(ANDl2sTHEItt=ct+" "+tt
22040 rFnT.AND64THElttr=ta+" "+Et
22O5O PRINT"'r "ttti
22060 VDUT
22O7O ENDPROC
22OBO DATAdon' t knoH, value pl ease, nane please, repeatr n9t d
.l ini n9,.r rE..!y repr.trnq,.lr..dy d.frnrn9rnot r.pr.tingr

22O9O DATAalreac,y c,e+rned,systei,l conoand, not de+1ncdr I <r
n' t clll.tr, I' v. +orgott.n,cdrtrn9,c.nr t ur., r.qurr.d by! t
h.t cona.nd.or.y,oy chrpr.r. fut l
22lOO DATAior.y I crn' t, evrr uatr, th.t corour no.rrs not .
vai lable, UNDO in EDIr i|ode
24997 Relt ,a(:a( * ra(:|. r.,a(,.( x rt ri. *:r * rl *
24998 REl.l tLL PROCini€ :}rC
24999 REn rt*:f ,trC* *)C* * ***ri**
25OOO DEF PAOCrntt
25OlO DIM COEa(37).Dt(5O.I).t{'/ SOrE'/ soiRZ 5'),N7.5(),ZZ 2.
oz3
25O2O COra-" NOCLHITPUPDEFFLUDERENC I COCRCURTLTAGFDADNl.!TREZx
RRPDFEODLDAHEL' LOVLPADI PROU"
25O5O RESTORE26OOO t FORJZ= ! TO36t FEAD Col,ll (Ji(, r NEXT
25o4O SZ=Or TZ-Or OZ-o
23O5O DIt! Ci( r4),AG (4), X ({), Y (4),TR (4), Nn(4), 9Z (4), F({) | F"(
(4),KX({).CO(4),Pl(4) rtx (7) r{y(7)
25060 K7.=3rFL=24rLZ-O! DZ=O: Nl =4r NUfiAEF=4! TR'9O: TURN=9O: SZ

=2O ! S I ZE=zO ! XrO r y=O! A6GOt p=O: Bi-STR IN6a ( 5, CHRraS ) r OEIIORD-!.
FFF1rAI!=,aOB.X:I=O7. MOD 256:Y7.=OZ DIV 256
25O7O D ln S (5), C (5) ! FORJT=OTOs: S (J7., =SIN (RAD (?4J7.) ) ! C ( JZ)
=COS(RAD(9rJZ) ) ! NEXT
25OAO ENDPROC
260()() DATANOTHI N6, CLEAR t HO''IE CUIISOF.PEN UP,PEN DOIdN,END F
ILL,FILL,UNDO,END REPEAI,END DEFINE,CIFNCLE,COLOUfI,CURSOR
RI6HT, CURSOR UP, RI6HT, LEFT, AN6LE, FORNARD, BACKI{ARDS

260lO DATANUHAER, IURN,SlZE,lrrRtlE, REPEATT DEFINE,EDIT, DELET
E, DESCFIEE, HELP,LISI, LOAD, VALUES, PALETIE, DlsPLAY, PRINT, OU
IT
26997 REtl * ra. * r I r* )a. *-,a(,* * rt ri x x,a.
?699e REll x x FROC.nod e a. ra.

26999 REL *,a. r( ra. )a.,a.,|< )* r.( x r( rl( rr * rr i
27OOO DEF CROC0o.,.
270ro I Ft't7.= 4THENSi,7.-J9 | XL7.= 4 | Et lt ="aofroand )":DFa=', De+rhe

>..:RPa=" Repeat > r t:i|=zr VZ= | | VDll2z, 4: ELSE S!/7.=r9!XL7,=8tC
Ha=,,c>,.: DFa=..D>" ! FPa="R>": t7.=r. VZ=st VDU22,5
27O2O CO-VZ!PROCBrnc,ollr
27O3O ENDPROC
27497 REn ri)trt*r*'* )*** * * x** * ).<*:ir<
274?A REA ** PRC)Curi ndohr- t I
27499 REt4,*rCrCrt * *****rCrt*i(:i(rc***
275oo DEF PRocwrndorr
275rO VDU2A, Or f,1, SulZt26,24,Oi22Ot 1279t ro23i?9,642i 6rl),
27520 CX-2r PRoC.yr.x
27550 ENDPROC
29997 REta ***r********f ****f *t*r
299?A REM I ,i EFIROF! ROtJ_r r i\lEE! t *
29??A REit *t* *t*****ri*****rtt**8
SoOOO IF ERR=} AND ERL-1A26OTHE}I PROe,trg (2Or n{)tPROC.rg(
85, Ft) r@TO3oO5O
SOOIO IF ERR-17 T|€N 3OO3O
5OO2O vDU22, 7t REPORTT PRll'lT" rt I I nc " r ERL: END
3OO5O IFFIAND64THEWUr2B, O,5 t r 9lt1,,25r iRrt{T' .EDt r AASIDO&
D"' t FX-FZfl{Dr90r @T():'0060
5OO4O IFFLAI{DlTtClfRIilT"DEFtNttE Aafl{DOED"' rFl+2flio252
I D1-D1-1r F'oTolroO6O
3OO5O IFFAADZTIGIPRII{T'.FEPEATII\E AIal{D(l'€D"' rFX-F:IAOrE
s
3oo5o La-o r vlnt29, 6{21 6l O, r i(l,rEx, Yr EOroloSo
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SIR ROM BOARD

I

the ROM board
for the BBC micro

-
. '1 2 extra sockets allow up to 'l 92K

of ROM space.
. Easy installation. jusl plugs in. no

soldering required.
. Fits snugly inside BBC case - only

7" x 5".
o Write or ring us for full delails.

Price f,35 plus VAT.

Plus a1 postage and pack ng

o ELECTRON

We have a range of hardware
add-ons available for the Acorn
Eleclron including A to D (joystick)
port, printer inlerface, ROM Board
and Teletext (Mode 7) adaptor.'

. We also stock a complete range of
BBC and Torch hardware and
soltware,

Sir Computers Ltd
91 Whitchurch Road, Cardiff

Telephone (0222121341

:38 COMPUTING MARCH/APBIL 1984 47

rt

a

a

Ir

I

6
',i

3.'i
- ;-r

x
B=;E,i
*Ei

t.-.

ti
I
I
,

At'g': *

=EZA
Zffi .
1,3La

=tr i
z "*.4

aE:'

d- .r,

*,lnii:,v
*: lll i:4
4.,'' i*y|ft

r',!

l
-Jl
4

!---------"1

r



With so many Eproms available
and expected, Beeb users are
rapidly filling their three spare
sockets and looking for more.
Some are swopping ROMs
around in the same sockets. but
this is a chancy buisness since
the sockets are of a type that can
only withstand a limited number
of pin insertions before trouble
arises from bad contacts. Fre-
quent removals and insertions
also put the ROMs themselves at
riskl The answer is to buy an ex-
tension board which will take
anything up to 13 more ROMS.
The 6502 can address a max-
imum of 16 paged ROMS, o{
which BASIC will normally be
one.

With a new expansion board
appearing nearly every week.
each claiming to be the best thing
since crusty baked loaves, how
do you choose? To review them
all would be tedious and boring,
not to mention totally imprac-
ticable, and the present approach
is to list the desidirata for a pro-
perly designed board, so that the
purchaser is suitably forewarned.

THE RUDE
MECHANICALS
An awful lot of problems (for the
user) lurk under this heading.
First look at the size and shape of
the board - what will it rest on

lf you are extending into
the world of ROM based

software then it is
important to be aware
of the pitfalls as well as

the advantages. Here are
some brief pointers to

the things you should be
looking for when
shopping for RoM
expansion hoards.

the board out later. The optimum
is a turned pin which looks fairly
thin but resists reasonable ben'
ding pressure by a finger tip.

Soldering is the next
headache you may have to
solder hailing wires on to the pins
of an IC, for example. This isn't
diflicult i/ gou have had a
reasonable amount of practice,
the hick being to do the job
quickly (not foo quicklg) with a
miniature, hot, clean iron. Most
ICs are rated for soldering at
300oC lor 10 seconds. but a
clean, brightjoint should take on
ly half this time. If you are asked
to insert a new IC as part of the
expansion, make sure that it does
not replace one already soldered
into the comupter, because you
will need a special desoldering
tool plus skill in using it if you
want to avoid a butchering job.
You will also have to remove the
mother-board from the computer
Iirst! Unless absolutely confident
of your expertise let the vendor
do it for you - any subsequent
problems should then be down to
him! Alternatively, find a board
that requires no soldering. Finallv
check the board Ior generalquali-
ty of components and workman-
ship. Professional boards should
be glass-fibre based, with clean-
cut, neatly laid out copper con-
ductors, and protected by var-
nish. Ask how many insertions

and what will it hide? It won't be
too clever if it covers all or parts
of the existing free sockets, mak-
ing them very diflicult to use, or if
it fails to clear non-robust obstruc-
tions, such as board power con-
nections. tailer discr€te com-
ponents, or switch links. Nor
should it unduly restdct air cir-
culation around the hotter ICs.
particularly the video ULA (with
the heat sink on top). Next look
underneath at its connect,ng

pins. If these are thin, as on IC
holders intended to be soldered-
they can be a devil to insert
without buckling, and anv
mechanical stresses, for example
when inserting ROMs, willalmost
certainly lead to contact pro-
blems. Neither are very big pins a
good idea these will force
open the sockets into which they
are inseied so that they will no
longer be useable for their
original purpose, should you take

g
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3W

. .rckets are good for some
rp sock ets cannot be

r-:nteed for more than a few
-:-:ions. You may not be con
. : r changing your ROMS. but. .ae to know, you can if you

GET BUFFEREDT
' :r as the electronics are con-

.:: a lot of board'buyers may
. riewhat in the dark, but you

: : !,,ays ask questions. making
::ar that you are buying

.::rcallu on the basis of the
- ..?rs given. Although it may
..rlikely, you should check
::er the board in question in
;s any compromise in overall

: ::. operation, and whether
.: are any limitations on the
- :er or type of ROMS it will.: A look at the instruction' ^ et is always useful if prac
::: Check whether the ad-'.:: ond data busses are fully
-::ed What does that mean?

- -i is a set of wires that con-
. : srgnals to more than one
:i:: 1alion, the r€ce,ving.devices-j paralleled. The 6502 in

:i:?s the device with which it

wishes to communicate by signals
sent down the address bus. and
similarly it both sends and
receives data from the various
devices on the data bus. All com-
puter logic is binary, relying on
one voltage to,nd,cate'1' and
another to indicate '0'. the
nominal levels being commonly
+5V and 0V. Now the sending
logic device will usually have to
supplg current when it goes'high'
(to + 5V), and may have to 'sink'
(or take in) current when it goes
low. Because of resistance in the
inputs and outputs of logic
devices this current flow will
change the voltage levels (Ohm's
law), so we must build in some
tolerance. Thus we might des,gn
the logic so that any voltage
greater than +3V would always
be recognised as '1' and less than
lV as '0'. This fixes the max-
imum number of logic devices
that can be addressed in a given
configuration before the voltage
Ievels fall outside our tolerance.
always assuming the worst com-
bination of circuit (and logic) con-
ditions. The number in qu€stion
is called the fan-out.

To increase the fan-out we

use a bufler which, to put it
somewhat cmdely, takes in the
still recognisable, if somewhat
degraded, logic voltage levels
from the source and restores
them to their pristine states before
sending them out again on a
Iresh bus. Thus one source could
drive 10 buffers, each in turri
driving another 10 (100 in all) -and so on.

This is rust to illustrate the
principle, of course. In the case of
the BBC machine, the 6502 is
buffered from RAM- but must
drive everything else (even the
Tube), and including all paged
ROM, so that the buses are
aireadg pretty well loaded. Quite
apart from current loading, the
bus extensions into the ex-
pansion board and the ROMs
connected to it also add
capacitance, and unless they are
buffered this might slow down the.
pulse edges and could add to
propagation delay. Any ptoblems
due to bus loading or edge
degredation are likely to be
sporadic, depending on a variety
of special factors, and will appear
very obsclre. Thus it is good
engineering practice, putting the

matter at its lowest, to bufler both
address ond data busses on any
extension board - I am given to
understand that not all are so buf-
Iered.

Worries have also been ex-
pressed about the loading of the
+ 5V line. An EPROM typically
requires about 40mA from this
line, so the extra 13 are going to
demand roughly half an ampere.
11 you are already
powering two disc drives
and a lew other bits and bobs
from the PSU socket, then you
may well be in trouble! Again, it is
good practice to provide Separate
power supplies for all external
goodies - the PSU will tun
cooler (and hope{ully last
longer), and the extra ROMS
should not then be a problem.

There is also some choice of
facilities in expansion boards.
Some offer paged RAM, for ex
ample, but remember that this
cannot be used as a simple,
straightforward extension to ex-
isting memorg, being useful
mainly for shong progiams or
data out of the way. Other
facilities may include the ability to
use 4K ROMS in selected
sockets, and so on.

OVER TO YOU
ln this article I have tried in a very
general way to indicate what con-
stitutes good practice and where

. possible future problems could
arise. I do not claim. or wish to
implv, that anv product not built
to these standards will ever ac-
tually give trouble, but hope that
this overview will help users to
make a more informed choice
ftom a bewildering list of alter
natives. To forestall anv enquiries
for a specific recommendation I
will merely state my personal
choice, which was the A.T.P.L.
rsidewise'. This happened to be
the first one examined that ap-
pears to fulfill al[ the re-
quirements listed above, needs
no soldering and requires only
that the installer is limited to a
single thumb per hand (or
preferably a shade less!). It has
som€ useful options, including
battery back-up for paged RAM,
the latter at slightly higher cost.
But do check 'em all out for
yourself!

I
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CAII
."r,.,lhe Machine
Page 446 of the User Guide {or
the BBC micro gives a program
demonstrating the use of the
CALL keyword with an integer
parameter. This article extends
this to cover an integer array and
a shing aray. Hints ar€ given to
allow you to extend lurther to
cover a shing, and a floating
point variable. It is equally ap-
plicable to the Electron in princi-
ple although I am not familiar
with its guid€ so its exampl€ of
CALL with a parameter (iI any)
may be dlfferent.

The CALL keyword is r.rsed
in a statement in a BASIC pro-
gram (or as a command from the
keyboard) to ex€cute a machine
code program. It must be follow-
ed by a number (in hex or
decimal) which is the address in
memory of the code which is the
enby point to that program (nor-
mally the first code). The €ffect is
that the ex€cution of the BASIC
program iumps to that address,
executes the machine code pro-
gram ther€, and (provided that
pro$am ends with RTS) a return
jump is made to the BASIC pro-
gram whose execution continues.

With this simple form oI the
CALL keyword, the assembler
(and therelore the machine code
which lt assembles) cannot have
Iuil access to BASIC variables. A
machin€ code program can input
the value of BASIC variables but
cannot output values to them. lt
is som€times important to be abl€
to process BASIC variables using
machine code because of its
speed. For example, if you
wanted to encrypt a long piece of
confident,al text. or alter
thousands o{ numbers. lt is as
though there is no return channel
of communication between
machine code back to BASIC as
far as BASIC variables are con-
cerned. The following lines:-

quantity% - 300 in BASIC, and

LDA /quantity% in assembler

loads the Accumulator with the
value oI the BASIC variable
"quantity%"- But you cannot
store a value into "quantity%"
Irom machine code. The state-
ment "STA quantity%" looks as
though it does the tick, but in
Iact the pro$am will go to the

memory location whose oddress
is 300 (location 300 is part of the
6502 stackl) and store the con-
tent of the Accumulator,nto it.
This is totally diflerent from
loading the uolue 30O. The only
way you could get the machine
code program to aher BASIC
variables is to €xecute:

STA &70

(or us€ som€ other suitable ad-
dress in RAM) every time the
machine cod€ program wanted
to vary "quantity%". Then, when
BASIC wanted to use "quan-
tity%", you would need to ex-
ecute: -

quantity% - ?&70

wfthin BASIC. This is cumber-
some, consumes memory Space
in the text of the BASIC program
and slows it down. lt is a pity that
the 6502 microprocessor cannot
handle an instuction such as
"STA r/quantitv%". However.
this G where CALL with param-
eteF comes to the rescue. Here is
an example of it in its most
complex form:-

CALL &D01.G%,quantity%,
exchanoe rale staff no % {0}

weight(0),name$
surname$(0)

What this means is this
"&D01" is the address. as usual,
of the entry point of the machine
code, and the seven following
things are BASIC variables which
in this example are: a "resident"
integer variable; an integer
variable; a floating point (ie,
decimal) variable; the first
element of an array of integer
variables; the first element of an
array of floating point variables: a
shing variablei and the first
element oI an array of string
variables. (All but the first would
have to have b€€n previously
creat€d by the BASIC program).
A typical CALL statement in a
program would of course only be
followed by a few parameters.

POKING THE
PARAMETER
The demonshation program on
page tl46 of the BBC User Guide
cate6 for the first type of variable
("resident" integer). The follow-
ing is an expanded explanation of
that on pages 214 lo 275 and
446 to 447. If there are any
parameters (ie., variables) follow-
ing the CALL statement, data is

automaticallv poked into RAM
starting at address &600. (There
is no choice on that address).
Assuming one "resident" integer
variable, page 214 shows that
location &600 contains the
number of parameters, (one) and
&601 (low byte) and &602 (high
byte) contain the address of the
lifist ol Jour locations (this is an
integer rememb€r) where is
stored the value assigned to that
variable.

Since you (the programmer)
now know where in memory the
value assigned to that variable is
stored, (ie., the address starting
ar that pointed ro by &601/
&602), you can write some
ass€mbler statements to process
that value. For example, you
could cause it to be increased.
made negative, zeroed, com-
pared to another variable, €tc.
The point is that without the
ability to include parameters after
the CALL statement. you would
not know where in memory the
values of variables are stored.
This is because BASIC, being a
high level language, hides such
technicalities from the user to
make life simpler.

To put it another way, when
a parameter follows a CALL
statement. BASIC says to you
(the programmer) "the value
assigned to that variable is stored
at an address (and the next thr€e)
contained in addresses &501/
&602.". The demo program on
page 446 includ€s lines 14O to
180 which are not necessary for
u nderstanding CALL with
parameters, so you can ignore
them. Lines 190 and 200 copy
the contents of locations &601
and &6O2 into two locations in
the zero page part of RAM (the
variable ZP has the value &80
from line 11,0, so the copying is
done onto locations &80 and
&81],. Zerc page is used for
speed of access.' Line 210 loads th€ hro
registers of the 6502 micropro-
cessor with value so they will act
as counlers (indexes). Y poiots to
the lirst {zeroeth) byte of the
variable and X to the fourth.
(Remember to count 0,1,2,3).
Line 22O uses pre-indexed in-
direct addressing and post-
indexed indirect addressing to
swap the first and last bytes of the

we explain the use of
CALL with parameters
while processing BASIC
variables using machine

code.

t
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variable A% so it ends uD as
&7a345612 ffhe usp of' thc
variable A% ls confusing. It is not
connected here with the Ac-
cumulator. Any resident integer
variable could be used).

Pag€ 214 states also that if
:h€re is more than one parameler
'ollowinq the CALL statement.
'hey will have their data poked
nto RAM after the data for the
:iri. That is, into &604 onwards.ll you wanted to "vandallse"
:hose as well (assuming they were'resident" integers also) vourould merely r€peat the as-
.embler inshuctions described
.bove but using locations &604
rrwards,

But what if you want to pro.
:ess th€ other stx types of
.ariable? Page 215 hinrs that the
:ata for them is stored slightly di!
'erently but no examples are
;:ven. If the variable is a floating
rolnt variable. the addrpss
:cinted to by &6O1/ &602 lor
1604/&605 elc. if there is more
::]an one variable) ls the first of:r,e locatlons (not four). This is
:ecause floating point variables
-eed five bytes io contain their
. alues.

So all you need to do is write
:5sembler statements which pro-
:?ss five bytes. However, you
-?ed to know how floating point
-rmberc are stored. (See Appen-
:rx 4 oI 'Assembly Languag€
?rogamming lor the BBC Micro-
:rmputer" by lan Birnbaum; the
\lacmillan Press Ltd., 1983).
3nefly. the five bytes are set out
r the order in which they ap-

:ear in rnemory) as exponent,
':rost signllicant byte (including
-re sign bit), the next bg,te, and
'1e next byte, and least significant
:;te,

STRINGING
TOGETHER
3rt what about integer onoys?
.',ell, the values assigned to thelr
: ements are stored in a BASIC
::ogram one aft€r the other
..]hout any gaps. The four byt€s
-olding the value of the first (ie.,
':e zeroeth) el€ment are held at
::1 address pointed to by &601/
i602 (assuming that the array is
-:e only, or the first, variable after
:re CALL statement). That is the

same as before. So uou know
where that is.

The value of the next ele-
ment (no. 1) is stored in the next
four bytes, and so on. Therefore,
gou know where they are and
can write assembler statements to
access them. Of course, an array
consists of many elements, so
which one do you put after the
CALL stalement? The answer is
the first (staff-no% (0) ).

Now for skings. These are
more complex because in addi-
tion to the usual address of the
text assigned to the stfing, a shing
has other data associated not
relevant to a single variable. For
example, thg current length of
the shlng and the length allocated
to it in memory. (Ihese are the
only ones which interest us as far
as CALL is concerned). To cater
for this, addresses &601/ &602
point not to the address holding
the texl of the sking, but to a
string information block. This is
simply a section of memory set
aside by BASIC to store the value
(ie., the text and the extra data
mentioned above.

To illuskate this, lets look at
string arrays. These hav€ their
data stored in a manner which is
an amalgam of that for integer
anays and sbings. Addresses
&601/ &602 {or &604/&605
etc. lf there are more than one
s&ing array) point to the address
of the b€ginning o{ the string in-
formation block (or blocks). The
first and second locations of the
string information block point to
the address of the first character
of the first element of the anav;
the next (ie., the third) containsa

number equal to the lenqth (i.e.,
number of memorv locationsl
allocated to the shino element:
and the fourth contaris the cur.
rent length of the element which
could be less than the allocated
length). The lifth ro eighth bytes
in the string information biock
cover in similar fashion the se,
cond element. and so on for all
the elements of that array.

PROGRAM
EXAMPLE
This is rather complex to grasp so
the progam listing should help.
(Eleckon owners should alter Iine
40 to MODE 6). It will show on
the screen the contents oI the
various locations in the string
information block mentioned
above with a commentary. It also
actually CALLs (with a param-
eter) a pi€ce of machine code
which modifies each of the three
elements (by changing them to
lower case) by way of example.
The machine code follows the
same patlern as that giv€n on
page M6 of the BBC User
Guide.

The program is designed to
be mainly self-explanatory when
RUN but the following commenrs
may help. For consistencyt sake
I have kept to the same name
("2P") for the zero page locations
mentioned in lines 190 and 200
of the program on page uM6 of
the BBC User Guide. but have
used in addition "ZP-l" to show
th€ ftst byte of the parameter
block mentioned on page 214.

The addresses given by "sib/

sib+1" etc are "dynamic". That
is, the program calculates the ac-
tual addresses which will inevit,
ably vary with th€ setting of
PAGE you use (which will in turn
vary depending on whether you
have discs and/or Econet), or if
you change the length of the text
of the program. In the same way
the number "xx" in the line on
the screen "Print the xx bytes
starting" will also be the actual
combined allocated lenqths of all
the array elements. So "xx" will
naturally vary if you change the
strings of the array in such a way
that their length5 change sig-
nificantlv. In fact, vou should
alter lines 70 to 90 so that the ele-
ment skings are sometimes l€ss
than 8 characters and sometimes
more than say 16 characters
long, and watch the "sib" values
change. Re'RUN the program
each time of course.

Note lrom th€ screen display
that the characters of the sbinq
elements are packed together,
one el€ ment following the
ptevious one withou t the
character &D (Ior "retum") at the
end of each €lement. So you
cannot PRINT an element from
BASIC by executing "PRINT
aaaa". where "aaaa" is the ad-
dress- of that el€ment formed
from, eg., "sib/sib + 1". Note
also lhat the characters printed
on the fourlh last line on the
scteen will contain sDaces after
rhe strings (es., 'ANDERSON

") if you have iust switched
on your computer, but those
spaces will be replaced by odd
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PFTINT THE ORIGINAL STRINGS FROM EASIC:-
ANDERSON S']'EF.HENS SIHON
Print the valuesin he)r o+ locations

f,p-l :p rp+1 :p+2 :-
147?441

Form a par.ameter addreEs from:p+1 and
=p: - ?447
(This is the address (Eal I it "sib") o{
the "Strine In+ormation El oc l:"
on paqe:15 o{ lJser 6uide)
Print the v.1luesin he)<o+ locationE
sib+@ +1 +i +f, +4 +3 +6 +7 +B +9+10+11

4:5 lc} 814:5 lO Af4:5 5 5
The start addresEes o+ the array
el ements ar-e:5O4 ?514and25?4
No, o+ al located bytes=sib+2r+6r+1O and
t-he cLrrrent l enqths=si b+7',+7 t+11

F'rint the f,7 byteg starting
at "first,_start -addr" (?5O4)CHRjt1f,7 3-

Now modif)'. the Etrinq there by CALLing
"modi{y", and repri.nt {rom EASIC:-
anderson Etephens simon O.E.Dl]

characters if 9ou previously
assigned other names to the
elements in lines 70 to 9O. In par-
ticular, upward arrows have been
ins€rted to indicate "characters"
outside the ASCII range which
can cause di{ficulties if printed.

Finallg, shings (as distinct
from string orroys). Assuming for
simplicity only one string after the
CALL statement. the data for
that shing would appear in the
program listing in the position
otherwis€ occupied for the data
for the first shing element ol the
anay described above. That is,
sib,/sib + 1 give the address of the
first character oI the string; sib + 2

"the ""strtnq Ih+oroation Eloct """ "on paqe ?15 of User
6ui de) "

;lOO FFINT"Prtnt the values"CHRtlf,O"rn hei{"CtlFal15"o+
locations" "'.ib+O +l +? +il +4 +5 16 +7 +a +9+1O+ll"

?ro @z=:
?:O FRINT CHF'lSl -1sr b r
a3O FRINT CHF!tfl::FOF l,:7=sih+r TO sib+ll!FRINT-al Z::

NEXT: PRINT
!4@ FFINI"The start addresses o{ the a.ray" "'elefrents

are,,CHFS131 11 (Ei b+l ) {2i6+' (sr b' r 
!. (sib+5) }i56+a (5ib+4

),,end.,CHR$111 ai ( s i b+9 ) ra56+1( sr b+8 )

?5O f irst start add.=?(sib+l ) r:9i9+. (sib)
:60 FRlNT"No. oI allocated bytes=srb+X,+6,+1O and""'t

he current I engths=5t b+1, +7, + I l"
:l7o total_alloc lenqths=?(sib+:)+l(sib+6)+f (Erb+lO)
fBO eZ=I:PFINT"'Prrnt the"total .atloc,l€nqths" bytes

sta.t-ino" "'at ""{rrst start "("'{irEt_.5
tart _addr " ) CHR' l ii 7 r-".Qil=a

?9O FOR L7={irEt,start addr TO {irEt-start_add.+total
_al1oc_lenqthE-t: IF 'LZi;r oR ?L7.,126 FRINT'"'r ELSEFFT

NT CHRS(?LZ) I
5OO NEXT: PRINT
flo FFINT "Now nod!+y the Etrlnq there by CALLinq"'

and reprrnt +ron BASIC! -"
f,2o CAI-L.lnodi {y
fl@ F'ROCpr i nt: F'R INT TAA (lO) "O. E. D l"r
f,4@ *SEYBFOR LZ=+irst Btart add. TO +rrst _start addr+

total al loc lengths-1 ! FRINT CHFit (aL z) i : NEXT ll'1
]5O END
:60 DEF FFiOCTnrt
:70 Dr eT 100
f,AO FOR C=O TO 2 STEP i
f,9o par=&6oo.REll Fa.areter blocL. Value oay be diJ{e.

ent for El ectron.
4OO :p=&BO:RE Usable iero paqe.

4tO P7l=eZ
4?O IOFT C
43O .begih LDA parlSTA :p_l \ Nunber o, paraneters. (

44O LDA par+l:STA :p \ Store lobyte o{ strrnq rhto-
blocl- (="Elb")

45O LDA par+z:STA rp+r \ Store hibyte o{ st.rnq rn{o.
blocl. (="sib")
460 LDA par+3!STA zp+: \ Store parameter type.
476 RTS \ Feturn to BASIC.
4BO,modi+y LDYill!LDXltO
49O LDA(:p,x):5TA :p+f \ Store lobyte o{ "{rrEt-start

5OO LDA(:p),Y:STA :p+4 \ StorE hibyte of "+ir.t -st.rt
51o INY:LDA(zp),Y \ Get +irst allocated strinE I

ength. ( =" qi b "+2)
52o cLc \ clear the carry.
53o INY! INY: INY: !NY!ADC{.p},Y \ Add second .lloc.ted

Etr i ng length, (="srb"+6)
54O INY: lNYr INY: INY:ADC(:p) tY \ Add thir'd eLlocated

str i nE length. (='sib"+1O)
55O 5TA :p+5 \ Store "total_alloc.-lenqths"

?O REI'I Deoo. o, CALL l{ith d strinq array paraoete..
30 c7-A
40 I.IODE 7!REr EODE 6 fo. Electron.
50 DIfi B$ (J)
60 FRoci nlt
70 Es (@) ="ANDEFSUN"
AO B$(1)="STEFHEN!i"
90 B5 (2) ="SIl'lON"

IOO FRINT"I'RINT TI]'i IIRIT;tNNL !;TEINTiS I FIOI,1 EASIC:-"
llO PROCprint
120 PntNT
l3O CALL beqinrBtlO):REfl Sets up the para'nater block

and 2ero page.
140 PEINI"F'rint the val L,es"cHRiltrO"r n hex "CHRaltr7"o{

locations"'TAE(6)":p-t" TAB(15)"!p" TAE(:2)":p+1" TAA(f
O) "2p+? ! -"

150 PRINT CHF'tIll:FOF JZ=!p_l TO zp+:1!FftINT']JZi:NEx
T! PR INT

l60 PRlNr"Forh a parameter a.ldress f.oi' !p+l and" "':p

l70 si b=? (!p+ 1) r256+i (: p )
l8O PRINT CHR$1:J1 -sib
l9O PRINT"(ThiE iE the address (carl it ""sib"") o{"'

the allocated length; and sib+3
the current I€ngth. You might like
to ammend the program listing to
demonstrate shings. Try assign-
ing characters to a string (say
"word$) in a new line 95; modify
DEF PROCprint to print only that
shing; and in line 270 make the
variable "tota l-a lloc ated-
lengths" equal only to sib + 2.

This should provide the basis
for further experimentation which
is by Iar the best way to gain pro-
gramming skills. You could
modify the program lisling to
make it demonstrate all the seven
different types oI CALL
parameters.

560 LDYXO
57O .loop LDA(:p+3),Y

i n9..
5BO ORAtS2r STA (:p+3) rY

t it back.
59O INY! CPY :p+3
600 BNE I oop
610 RTS
620 I NEXT
650 ENDPROC
6/10 DEF PROCprint
55O FOR NX-O TO 2
669 PRINT Ba(NZ) " "i
57O iEIT
6A0 ENDPROC

\ Convert to lolrer crre

\ Set I oop counter.
\ 6et a character {rollr

\ End o+ strinEE?
\ !f nott loop asain.
\ Return to BASIC.
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The BBC Micro is well known for
its amazing gaphics capability
and versatile operating system,
but unfortunately, is equally well
known for the high memory that
these unique facilities take up. ln
fact, the average graphics pro-
gram in a 32K BBC model B
compute!, only has an effective
7K of memory space, because
MODE 2 graphics requires a col-
losal 20K oI memory. This is the
only defined screen mode avail-
abl€ that caters lor all 16 of the
graphics colours at the same
tlme, and therefor€, is the most
widely used.

The BBC machine is now be-
ing extensively used in business
applications. The machine is w€ll
suited for word processing tasks,
but 16K of memory is used up, in
ord€r to display the 80 column
screen. Therelore there is not
much memory available for your
text. Luckily, a company has
designed a plug-in solution. It is
known as'Aries 820', and hails
from Cambridge Computer Con-
sultants Ltd.

HARD TO
BELIEVE
When I Iirst saw th€ir advert, the
caption said 'Add 20K to your
BBC micro in 5 minutes.'l found
this quite hard to believe because
I knew that no sofhr,/are would be
compatible unless they had done
something very clever. Their
claim is a bil misleading because it
only adds lK of memory to th€
BBC - what it does do, is allow
full use of the exisiting 20K, that
was previously used by the
graphics screen memory. No
cl€ar mention of this is given in
their adv€rt, although to be {air, it
is stated in their hand-out
literature.

The Aries is a small green
PCB about 5 inches by 2 inches.
It sits directly on top of the 6502
socket. in the middle o{ the BBC
machine. Installation proved
quite easy, unplugging the 6502,
then inserting it on the Aries
board, then simply inserting th€
Aries into the recently vacated-
socket on the BBC board (in fact,
removing my ROM extension
board proved much harder by
comparisonl) A sideways ROM,
containing all the extta operating

New hardware for your
BBC Micro which is truly

memory expanding.

memorg would enable high
speed programs eg SPELLING
CHECKERS, lo mak€ full use of
available memory. The ARIES
has been given an olficial
OSBYTE ('FX) call from Acorn,
'FXl11,x. Where x is a number
that controls the various
ON,/OFF states that Aries can ac-
comodate. Unless speed is critical
in paging the dif{erent RAM
banks, it is suggested to use the
'FX call rather than poking the
board directly at locations &FFFE
and &FFFF.

THOUGHTFUL
DESIGN
The ARIES software is cleverly
designed. It will trap all official
screen accesses (eg, printing a
character) and will swap it's RAM
with the BBC'S own RAM tem-
porarily. It does this for enough
time to put the character in it's
new screen memory, and will
then swap back before it is notic-
ed by any software. Using this
method, th€ RAM swapping
techniqu€ is totally transparent to
all sofh,rare, and this gives a very
eflective way of increasing the
BBC micro's memory to its true
intemal lines.

Some software available,
notablg arcade games, will re-
quire the ARIES to be disabl€d,
because they will want to POKE
the screen directly to display fast
animated graphics. In this case,
ARIES provides two special star
commands to accomodate swit-
ching it on and off. These are

XON and XOFF respective-
ly. They are an unusual choice of
commands, because they are
terms used in the handshaking of
sedal communications. I disliked
the Iact that on every 'hard break'
(pressing CTRL and BREAK
together), the ARIES defaulted to
it's ON position, I would have
prefened it to turn OFF on a hard
break, and only turn on when
asked to do so by software.

I was able to test it with
various ROMs and programs. ln
general, it worked well iI the soft-
ware was using otliciol calb leg
OSWRCH, and PLOT), but soft-
ware which ls programmed
l€gitimately is hard to come by
nowadays, usually only available
ftom the Acornsoft stable. VIEW,

system software. must also be in-
serted into a spare ROM socket.
The ARIES does not physically fit
into the same space as any of the
curently available ROM exten-
sion boards (ATPL, St, Watford
etc), so the guys at Camb dge
Computer Consultants are
designing thei own one to com-
plement their RAM board.

The time came to power up
the machine. I was slightly amus-
ed because thelr special soltwar€
In ROM had caused the machine
to say 'BBC computer 52K' in-
stead of our old familiar message.
The 52K is slightly misleading,
but only as Ialse a5 the old BBC
saying 32K. The manual states
that HIMEM (the top of memory
poioter), will always stay at
&8000, regardless of which
screen mode was selected. Sure
enough, on typing MODE 0, and
then PRINT HIMEM, it dis-
played &8000. lt was true. The

ARIES ensures that free RAM is
always at the maximum value.
This represents around 28K free
at all times.

The ARIES operates by
holding an extra 20K of PAGED
RAM internally. The ARIES
RAM is selected by writing any
byte to &FFFF, and the BBC
micro RAM is s€lected by wr,ting
ro &FFFE. This is handled
automatically by the ARIES
operating software. and so the
ARIES ensures that all BBC
mlcro RAM is used by your own
software. and that the ARIES
RAM is used only for the screen
memory. This is a useful arrange-
ment, but what can be even more
useful is if special software is writ-
t€n that d€tects ARIES being pre-
sent in the machine, and lf so,
uses the 20K exha RAM ol it's
own accord. In this manner, a lull
47K of RAM would be available
to the pro$am. That size of

I
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FORTH, BCPL, LISP, will all
gain significant amounts of
memory, proportional to the
usage of the screen mode that
they require. VIEW normally
provides 7K free when in 80 col-
umn mode, but now gives 28K
free, which is exactly quadrupl-
ed, however, it is significant to
note that iI only MODE 7 is used
by our software, th€n the
memory increase ls only 1K -which is hardly worth paying
f100. When in it's OFF state, I
found that there were no incom-
patibilities with any of the tested
software, but in it's ON state, pro-
grams such as WORDWISE
would display their menus, but
not allow much further opera-
tion, except that nothing would
be displaged on the screen so you
would by 'typing blindl'. This is
because they all make direct ac-
cesses to the screen memory, in-

stead oI using the operating
svstem calls. Thus, they are
POKING where there is now no
more screen memory. It is
similar situation when using an
of the recently available secon
processors.

CONCLUSION

a
v
d

I consider the ARIES B20 to be a
very prolessional product. The
manual is excellent, and the
hardware is constructed to the
same high standard that Acorn
themselves have achieved.
!99.95 does seem a bit pricey,
especially when all the benelits of
the second processors are
available for around double the
price, but if memorv €xpansion is
all that is required, then ARIES is
significantly cheaper than the
6502 second processor and pro-
bably worth purchasing instead.
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How to turn a BBC Micro into
14 lab technicians. For only S325.

.\s il tht' Illt(. \licro ucren't alr,'arlr lirmou. lirr its
\ri:atilil\. \r,i\e ntrrr lak.tt it u -t,'P lirltlr,-r'.

II nirr.l,r,,,ttllr,l .,'i, rrcr'.

tr'ith the simple- anrl lcmalkablr inexpensive
addition of the .{corn Illl,ll Interlirce. thc l}BC Il icro can
control manage and exchange dala with up to l,l separatc
devices compatible with tht IllEIl {88 standard.

Whir:h means you g('t the speed. arturacv and
repeatabilitv of computer-runtrollcd operalions at a
fraction o[ the pri<:e of
other svstems. And lr ithout
sacrifriing the IEEE 488
standard.

The possibilities arc
limitless. The peripherals
can range from a simplt:
printer or a digital volt-
meter to os< illoscopes"
logir: analysers. sper{rum
analysers" lirnction gcn-
erators, frequencl meterr
- even a <romplete configur-
ation of multiple controllers
and complex equipment.

'l'hr. Interlace is larniliar'.

But the BB(, \licro/llll,U lnlerlirce rrrmbination
givcs r.ou more than jusl runtrol.

Thanks to ils rt,non nt d gralrhics cuyrahilitics. it
provides the ideal war 1o prest nt crperinrcntal rcstrlts in

,\nd with its additional I NlHz Bus connection. the
Intt'rfact' can even be linkt'd to other interfaces. including
,\corrf s Teletext adaptor.

Finalh'. because the Interlhce opc'rates independently
the BBC \ticro is fn't'
to pcrlbrm all its other
Iunctions as well.

So vou run take advan-
tage ol the ready-madt pro-
grams covt'ring education
and business subjects..tbu
can use itas a word processor.
.\dd a disc drivc.,.\nd that's

I .,,tyi["Lgi..lrg
I low to gct vpg19.
'l'hc lEElllnterlace

costs just 5325, matches the

- llB( l\l icro in rrrklrrand pro-

,/ lrl''. nrlr'orrlr'.' ompL l.'
/ rrith ittt, gral p,,u,'r irrpl,lr

and lik'servt'r IIO\1.

\

If vodn' a t rcdit
card holder. you can order
thl ll.l.l-. hr ringing

. Itl-2tx|0l0ti :rn\l;m,,.
Or 0()1.|lj 793(X) durin!.. olllcc hoirrs.

the order lbrm below to: \rrrrn Computers, t:/o lirt:tor
\Iarkt'ting. l)rnington [-statr'. \lil Iingboro u gh,
\ort hants \\{l 2RL.

l'lease allol 2ll dar s lirr delivr:r'f.

l'l (.redit carrl holders" tclcnhone 0l-200 0200-9' ,n, ti,r,,'. ,,r l)():lil 79300 ;flice hours.

'lir: \r'orn (.,rrrrIrrrtct'.. r'lo \r'r'lor \larLlting-
I )r'ningt,, rr l..lat, . \\ r.lling[)or()r rg]r. \on]ranls \ \tt lR l..

l)l.,a-r. .r.rrrl rrrr' \rtrn llll,l', lntllliuts lt SlJ2ir
,.a, lr. irr, l. \ (l arrtl rl, lir, r'r. I lrrlo.r'I'O/r'herlrrr'parabL'to
\r oln { .onrlrrrlcls l.irrrit, rl ii rrl, r'. \/( i,,r'r'h:rrg,' rnr rilrrlit cald

i -rr'rl \ rr rrt l, r
\ ,,\ lr"',.'- \1,' \,,.-- l,,l,j"r

(Br ringing the samt' number. vou can get the
lddrtss ol rotr r ncan'sl slolkist. or [u ll dctails ol the

Sigrrrtrr lr

Ill)(i \{it'nromputt'r svstcrn if rou don t alnudv have one.)
\lternalivelr'. rou can order the pack;ge br sending

!ll, giir.nrl \". I l(r :]8llr \ tl \o.::15 llr{r2l(

.rn in.lantlr rrrrlcr.larttlalt], li,tttt. '\ scrrrntl ltrrx'r'ssttr t'an
Ir., ,,,rrrr,,'i, rI lirr er.n lhrtcr I)trn r'::ing artil grlatlr
rnr.nrorr capllitr. ( )r lhr' \licro can lx' linktrl into \rrrrris
l.r'orrr.1 kx itl irr'it ttr'lrrork.

\ttd,'rt'tr tnttr'.

A Rtud 0nlr \lt'mon
plugs into one ofthe NIicro!
spare ROM slots. providing
the Interlace l'iling Svstem.
a set of commands in plain

gmmffiI
the popular BBC llasir:.)

\lort lat iliti,'s.

'li chnilal Spr.t ill'ation..
I)(ill crlrring Illl.l. l.ul, lrrrs inlclliro cirrritlr. rrsing
'l \lS 9()l l integlltcrl cirrrit.
l nttrnal porrer .rrpplr.
fL'ight 70 nr rn.l)r'pt h jJ5(lrrr nr. \\ irlt h 2ll)rrrrrr. \\,'iglrt 2.lkg.
(lolour: Illl( | ( iontputer lrlartt.
(.onstrur'lion: \krrrklttl top untl ltollont lo rrratllr lllJ(.
Oontputet lrrolrlr.. \llS irr.jr.r'tion rrrorrltk'rl 1rll.lit.
Porrcr in: I l{)r- 5OIIz. iJu.
( )pcrating'li'nrpr.r'at r rrr.: ll)o lo llio( ,.

l)r.signed and nrarrrrlar'1ulr.rl tolorrrplr rr ith llS lli ( llass I

stantlartl.

\rlrlrcs.

- 
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FOR THE

USER OF THE BBC MICRO
A&B Computing is a new bi-monthly publication
dedicated to users of the BBC Micro.

Priced at fl.95, forthcoming issues of A&B Computing
will contain features on various aspects of the system,
courses on improving your techniques in graphics,
sound and assembly language, reviews of software and
new add-ons, as well as plenty of exciting games
and utility programs for you to run. Indeed,
everything you'll need to make the most of your
BBC M icro.

So, no matter whether you're a raw beginner or
an accomplished programmer, we're sure you'll find
A&B Computing the magazine you simply can't do
without. And, iust to prove it, we're offering you
the chance to take out a subscription at the same
rates that you would pay in the shops and not
a penny more.

DON'T /\4AKE YOUR BBC MICRO MISS OUT, SUBSCRIBE TO A&B COMPUTING TODAY!
IIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIITIIIIIITI II
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Subscription Order Form

Cut out and SEND TO:

A&B Computing
PO BOX 35
Wolsey House
Wolsey Road
Hemel Hempstead
Herts HP2 4SS

Please commence my subscription
with the very next issue,

, ar .nclo.rnt rY (d.r... o. n.c...ery)
chequ. / Po..e, Ordcr / ,n .na.tonot Dron.y

onu ,ot f .
(m.dc 7dwb, to ASP Ltd)

OP
Dcbl, try Acc... / Aa.ctawe.d'

(' a.br. e. nccc....Y)

umlltr!

-

. vrg

Please use BLOCK CAPITALS and includ6 post codes

NAME(Mr/Mrs/Miss) . .. . .. .

ADDRESS ,

€11.70 for six issues UK C
suBscR lPTloN f 14.00 for six issues tr

overseas surface mail PosrcoDE

(tick o a 821.60 for six issues D sisnatuis .

appropriau) ovsrseas mail Daro . . . .

ITIIITIIIIIIIIITIIIIIIIIIIITTIIIIIIIIIIIII
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MODEL B/ELECTRON

CoIourJuI
G W Celagher

D€signing characters with
more than one Ioreground col
our is an obvious st€p from
User Delined Graphics. The
method described here is for
the 16-colour Mode 2. and re-
qu ires calculations which
might as well be done by the
computer.

Starting f.om lhe 20 x 32
text screen. each of the text
spaces can be split into 8 rows
of 8 pixels. The screen memory
contains one value lo represent
the colours of two adiacent pix-
els, which means that an 8 by 8
pixel characters is contained in
the memory in 32 locations. To
design such a charact€r. thete
are four steps required:
1. Fix the colour number Ior
each of the 64 pixels.
2. Convert each number to a

binary number.
3. Merg€ two adjacent numbers
together, by a method which
s€ems lo be peculiar to the
BBC micro.
4. Transfer these 32 numbers to
the screen in the correct otder.
FlC.l .

12345678

No one defining
characters for use in
Mode 2 can resist the
lure of exploiting at
least some of the 16

available colours. Here's
how.

't234
T;I 12

;
;

l1 I 3

--l--
15 l3

13

f-
4l!5 111 3,12

6 t12t15t1 {

I1

12

a process which results in one 8
bit number. The left hand dot of
the pair provides the 1st, 3rd,
5rh and 7th places, while the
right hand member provides
the 2nd, 4th, 6th and 8th
places.

THE PROGRAM

313
5l21313 3lr

Thus 1 f 1 becomes

00000110 - d€cimal 6

2+2

00001100 - decimal 12

PROCbinary (1200 - )

PROCtorals (1370 - )

In this section. colour numbers stored
in the anay A$ are converted into str-
ings containing th€ binary digits. and
stor€d in th€ array B$.
The binary values representing two
adjacent colours are merged together,
usinq the appropriate powers of 2. to
work out the decimal tolal. which is
then stored in the array C%.
The values are rearranged in the cor_
rect order for plotting. This section can
be shortened b9 using the MOD and
DIV functions, but is did not seem to
be necessary.
This s€ction-s€ts up lhe screen. show-
ing the 8 by 8 square, and colours the
sections of the square with the ap'
propriate solid colour. Ther€ is a text
area at the bottom of the scr€en. in
which the question "Which colour?" is
seen.

0001
+ 0001

0001
r 0001

0010
+0010

Step 1
The example used for illustra-
tion is a simple diagonally
striped desigo (Figure 1), using
colours l,2 and 3, i.e. red,
green and yellow.

Step 2
The binary numbers needed are

decimal 1 binary 100
2 0010
3 0011

rI

NN
Ftguo j

The table of values in Figure 2
is the result when all the
calculations are completed.

Step 4
The valu€s are stored in memory
in the order in which they would
be plotted, i.e. in this cas€
3, 1 1 , 15, 15, 13, 12,12 ,6,6,
3,3,etc.

3

;

-----H

1l3

10
20

sets the screen value at HIMEM
sets aside a section of memory to hold the
machine code progtam.
s€ts the position for the beginning oI the
storage space to hold the values from the
anay D%.

1 1 3

I l 2 23

l 23 3

2t 2

2

3 l 2

2 2 213

Line

A&8 COMPU|ING MARCII/APRIL 
'941

l

Step 3
M€rging the binary numb€rs is

00000011 - decimal 3

1+2

PROCarrange (1570 - )

PROCscreen (1400 - )

THE MAIN
PROGRAM
The characters designed are plot-
ted from memory using a simple
machine code routine inside the
basic program. The vah-res of X
and Y passed to the routine are
the text coordinates of the posi-
tion on the scaeeo.

For the purposes of this
demonshation. the position used
is on the right of the screen, so
that the character designed can
be seen side by side with the gnd
on which it was designed.

3

t3 3

1l

Figuo 2.

r5

2 3

2 3

1 2

l 2

l 2

2 2 3 3 3 1 l

3 l l

2 2 2 3
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work thror.rgh the PROCS to take in the
colour numbers and calculate the value
Ior D%.
place th€ values in store.
Sets the position (16,10) at which the ac-
tual size image will b€ seen, at the side oI
the large original.
works out the screen locaion of the top
left hand corner of the character position,
allowing 640 poins across the screen and
32 for each line down
contain the machine code routine. calling
the routine at line 280.

lI the character is to be used in a larger
program, it will be necessary to keep a
record of the numbers to use. particularly
if more lhan one character is to be used,
perhaps joined together to form a larger
shape. (Figures 3, 4)

PROCnumber (1700-1730) will list the
values ftom array D% on the screen.
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Small business can no\,v
hythebook

For under 51,000 a small business can now
equip itself with a BBC Microcomputer,a disc drive,
a word pmcessor 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 S2{.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

a

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

TIelrrrlsteile paekags
This proEam stores details of products, VAI

numbers and, of course,, the names and addresses
of your customers. As orders
come in, you simply recond
them.Then. when it's time
to invoice, you just press a
few keys and each invoice
or credit note is printed
automatically in seconds.

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

O

c/nto*WNY

And
paperwor

The Order oackase.
With this program,

vou can <,onlrrm your
customers' onders, prepare
and print despatch notes
and make last analyses of

individual orders or
of all the onders
stored on disc.

Tne nc"o"nts necel -paqLage
Now it couldn't be easier to

vour customer accounts under control.
In an instant. you can analyse

debtors, produce
statements. keep

a check on any
credit [mit and

calculate \l{I out-
put automatically.
Using this package

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

T1c=tssrur6 prylble
packase.

This package will keep

1'ou fully up-to-date
on how much you

or,ve and who to. In
addition, it calculates

6'
J

!
\-
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InputVAland, used with the Accounts Receivable
'ackage, produces instant VAI returns.

It also highlights settlement discounts,
,roduces remittance advices and provides an
nmediate analysis of all creditors.

The Stock Control Dackase.
'Iouch a li'w kevs and vou have instant access

:tock status and auto- --'
.'ti,'analvsis by quantity i Lll
'lralue.' t 

_l
Consequentlv. i15 snsl 

-- rou to mainlain correct -JiLiLii-
,iking levels. having an ]ENTR}L:lr warning of out-of-
, k situations or the likelihood of over- stocking.

The Purchasine packase.

All your suppliers' names and addresses go
to the disc.Then they can be retrieved instantly
r preparing and printing

A-ll order data can be
,'alled in seconds, allow-
g lou to check on orders,
,d suppliers' invoices and
record all deliveries.

Arrcha,"1ng

:,ze of company,, for inst-
ilce, or type of business.

Average value ofthe business theydo with you, or
whether they are good or bad payers.

Then, when you are doing a mfing, you
simply choose the group or gnoups of customers
you want,

At S2..95 each these p@cs
could be nriceless.

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.

Ifyodre a credit cand holder,you can order any
or all of the packages by ringing:01-200 0200
anltime. Or 0933 79300 during offrce hours.

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

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

the packages by sending the onder
form below to: Acornsoft,
c/o Vector Marketing Denington
E state,Wellin gborougtLNorthan ts
NN8 2RL. Please allow 28 days
for delivery.

l8 Credit card holders,
phone 0l-200 0200. anytime.
Or 0933 7930Q during office

-. hours.

: Acomsoft, c/o Vector Marketing, Denington Estate,
Vellingborough, Northants NN8 2RL.
Please send me the following business software
packages at !24.95 each.
PROCR.\]\I

StockControl

\lailin

Qt rNTtll 1OT\t

(hdc

sNB 0ll
SNB I]
SNB IO

sNB til
s:t B I I

SNB I,'
sNB 0()

'IO l \l

T_e Nla,ling paskgs
Instead of the shotgun method of sending

- ., ilshots, this package enables you to refine each
- .,iLing down to the customers who are most likelv

lt gives you a rapidly
. .ssible mailing frleof _---..;:,,)
txJ"';ffi#;:"*:g H#tF

I enclose PO/cheque payable to Acomsoft Ltd. Or charge my
credit card.
Card Number-
\hrt/l)in.rs/\ isa/{(.ess (l)rlrtr)

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

IR.gist.Fd \o.1524763 !.{T No.2t5 8123 8s

:fftrrrr Y.

Signature

/GORNSIFT
AB3

Postcode-

I

\ddres"



lllldlk BeJore
YOU RUN

Welcome to the new Beginners'
BASIC Series in 'A & B Com-
putlng. I shall be writing this
piece in €ach issue of lhe
magazine from now on, so I hope
that those of you who have iust
acouired a BBC or an Electron
wili ioin me for an exploration of
these machines, starting from the
very beginning.

If you haven't gol a com-
puler. you can still learn things
from here, but start saving up for
a machine: it's much more fun if
you can follow these pieces and
by out the exercises on your
machinel The information given
in this series (unless, at a par-
ticular point, Isay oth€rwise) ap-
plies equally to the BBC
machines and to the Elechon. To
get the most out of this series, sit
down with your computer and
type these illustrations and ex-
amples dir€ctly into your com-
puler, just as they are written.

PRINTING
This month, I'm going to concen'
trate on how to get text to appear
on th€ screen.

Because BASIC is an old-
fashioned language, devised
when computers were connected
up to teletype printers. and you
.tidn't haue a screpn to look al
th€ command to get something to
appear on the screen is PRINT.

L you want to print a
message you plrt your message in
double quotation marks (or
speech marks) after the word
PRINT. like this:

PRINT "Hello Human" (and
press RETURN)

Notic€ that we are not. at the mo-
ment, using any line numbers
before the PRINT statement. This
will mean that when we press the
RETURN key, the computer will
carry out our PRINT instrtiction
sbaight away. We reler to lhis as
working in command mode.

Anything that appears after
a PRINT statement is called the
PRINT list. In this example, there
is only on€ element in the PRINT
llst: Hello Human. This is called a
lit€ral shing, because the PRINT
starement literally PRINTS out the
shing of characters contained in-
side the quotation marks Note

loin nichard Nes and
A&B as we

embark on our new
series for beginners.

calculations and impress your
friends-

VARIABLES
Very often we don't just want to
PRINT a literal shing, we want to
PRINT the contents of a variable.
Fot example, hy typing in this:

10 LET NAME$= "Nellie"

10 LET NAME$ -'FRED
20 PRINT "Hello there"
30 PRINT NAME$

Notice that this time we are using
line numbers because we need to
store these inskuctions in the
compuler's memory. The instruc-
tions we type in will not be'ex_
ecuted' (carried out) until we type
the BASIC word RUN (and pr€ss
RETURN). Then thev will all be
carried out one alter the other.

We have stored in the
variable. which I have chosen to
call NAME$. the name "FRED",
and we have PRINTed it out after
Hello there. Notice that NAME$
in line 30 is not enclosed in
quotes {why not? - because we
don't want the string of characters
"NAME$" to appear, we want to
print the string of characters (in

this case. "FRED'. which is

stored in the variable NAME$).
Try replacing line 10 with other
values for NAME$ - e.g.that spaces inside a literal stoing

will also be printed, so:

PRINT " HELLO
HUMAN''(RETURN)

will appear with a space between
each letter as well as one at the
beginning and the end.
Now hy this:

PRINT 5+7 (and ptess
RETURN),

The sum of five and seven (that's
twelve for those of you who need
your computer to learn to add
up!) is PRINTed. The computer
can do arithmetic inside the
PRINT statement. So, ty writing:

PRINT "5+7 - " 5+7

Here we have a PRINT list with
two elements (or items, if you
like)i a llteral shing, the 5+7 -
enclosed in speech marks, and
the expression, 5 + 7. the answer
to which will be worked out and

then PRINTed.
In BASIC, + and - are

represented by the same symbols
as in ordinary arithmetic, but to
multiply we use: ' . Divide is: /.
You can use brackets in the way
that you would in ordinary
arithmetic, Ior example: 4+5'2
will be worked out as 14 (two
fives are ten, four plus ten is four-
teen) but (4 + 5)'2 will com€ out
as 18 (four plus fiv€ is nine, tr4,o
nines are 18). You can use
decimal numbers. as well as
whole ones. using the full stop
which doubles as a decimalpoint,
and raise numbers to powers with
the : key.

Note for BBC users: in
MODE 7 you can get a divide
.haracter but il won't divide
things! You can also PRINT cer-
tain fractions, but the B€eb won't
deal with these either.

EXERCISE: Try some aith-
metic...you can use the com-
puter like a calculator. Use
PRINT to do some complicated

And you don't have to call the
variable NAME$ - it could be
almosl anything, but it must end
in a dollar sign (more of this later
in the se es).

But suppose you want the
output Ior our 3-line program to
appear all on the same line? Try:

20 PRINT "Hello there"
NAME$

This does the trick, but tly:

20 PRINT "Hello there" ;

NAME$

A semi-colon makes the com-
puter PRINT the next thing in the
PRINT list immediately after th€
previous elemenl. But we require
a space betrJeen the literal shing
and the variable, so that it ap-
pears as: "Hello th€re Nellie"
rather than "Hello there Nellie".

I
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Laarnihg: , W, allon at Surnmat school.
'.VE can do this by inserting a of another. A single quote in a
lpace inside the speech marks. PRINT list causes a new line to be
3emember, the computer started:
?RINTs out exactly what is con-
:ained between the speech 20 PRINT "Hello there" '
rarks, so it will PRINT the space NAME$
ri well. (After all. it has already
?RINTed the space between This line of BASIC causes the
:Jello and ther€!) So try: contents of the variable NAME$

to be PRINTed at the beginning
j0 pRINT ..Hello there - of a new line. PRINT on its own
\AME$ PRINTs a blank line. If a PRINT

list does not end with a semi-
A comma has a different effect: colon. then the next PRINT state-

ment will start on a new line.

ii#sJ^, "Heilo there" , PRINTING ON A
PARTICULAR

,nrN'i" r'lll"i'", ji.T'1,i'"i3 PART oF THE
.ix':"jill#t"i, i,:";Hiii#:i SCREEN
'rrces PRlNTing to start at the So far, we have learnt to PRINT

ext field (Iields start at the first, things on the same line or the
:leventh, twenty-first,... next available one. We may wish
:taracter position. Modes 2 & 5 to place our print string mor€
j'ive us a scr€en with 20 prizcisely on the screen. To do
rharacters across, Modes 1,4,6 this, we can use the TAB func-
and on BBCtnachines, mode 7) tion. Try:

1 screen 40 characters wide. and
\lodes 0 & 3 one of 80 PRINT TAB(S)'Hi"
:haracters). These dillerent
icreen sizes hold pidalls for the You will notice that Hi appears
3eginning Programmer, since starting in column five across the
?RINTed text that looks good in screen. The printed result from
)ne screen mode will be split up the next example may surprise
:iff€rently on the smaller screen you; see if you can work out

what's happened before you read
mv explanationl Tvpe:

MODE 6
PRrNT TAB(15)'Hi" TAB(10)
"Hi again"

Obviously (when you think about
it) once the computer has
PRINTed at the 15th column
position, it has gone past th€
101h, so it will start a new line to
Iind a 10th position that it hash't
been past. TAB can also be used
to PRINT at a particular column
on a particular line. We have to
put two numberc in the brackets
after the word TAB. the first
meaning the column, the second
refenlng to the line. The origin,
from which we count lines and
columns, is the top left hand cor-
ner of the screen.

EXEBCISES: (i) Write a short
program which PRINTS out
seveEl lines of information in
mode 6 about. say, a game.
Then conv€rt it to run in Mode 2
while still producing readable in-
formation.
(ii) Write a program to PRINT a
ser,es of statements on the screen
from the bottom line upwardsl
(iii) If you know how to generat€
random nulnberc (or want to
learn and practice using them)

then write a program to PRINT a
welcoming message at a number
of random positions on the
screen.

USING THE
PRINTER
For the benefit of BBC owners, if
we want something to be printed
out on the printer (instead of only
on the screen) we first have to
make sure that the printer is con-
nected to the computer (and, if it
is connected serially, the com-
puter is set up to send at the right
speed), and, of course, switched
on. We then have to inform the
computer that we want it to send
to the printer what appears on
the screen. Confusingly, this is
sometimes relered to as 'furning
the printer on'. To do this, we in-
sert at the appropriate point in
our program: VDU 2. After this,
all output is routed to the printer
as well as to the scre€n. To stop
sending ou9ut to the printer we
use VDU 3. We can also turn on
the printer by holding down the
conhol key and simultaneously
pressing'B'. Since it will not have
escaped your notice that'B'is the
second letter of the alphabet, I'll
leave it to you to work out how to
turn off the printer using the con-
hol key.

BEGINNERS'BASIC
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fhese new progroms from BBC fublicotions hove been speciolly developed to
orploit to the full the greot versotility of the British Broodcosting Corporotion Microcomputer.

hch pock contoins o progrom cossette* ond o comprehensive instruct'ron booklet

olrer 25 greot progroms from
llre BBC tv series, designed to
pi your Model B through its
poces. They include o flfing,
h-ing bee; o buggy
rorching o moze; ond grophics
del softwore.
look ond softwore pock
Et2.9s

The omozing chess progrom
thot won ioint first prize in fie
home computer section of the
P C.W Microcomputer Chess
Chompionships.
€'n.50

A very useful progrom
enobling householders ond
smoll businessmen lo keep trock
of fieir lisr.
c13.80

Ar irgenious progrom thot
bdres you to touch-type
rlhout fie need for o boo[
rirg exercises opproved by
Errcrs.
gt6.l0'

A book ond softwore pock
exploining ond demonshoting
ossembly longuoge
progromming using the
Model B's buih-in BASIC
ossembler:
BookE725
Softwore Pock €11.50
hrblth.d idnl! wnh Mioml En.n'6n Colhg.

rnotoristS log x

this book ond softwore pock
will help you extend your
knowledge of BASIC. ffchord
Freemon exploins how lo wrile
well*trudured progroms which
ore crosh proof ond eosy lo
omend. The so{twore illustroles
o wide ronge of progromming
techniques.
Avoiloble shortly

An extremely powerful
electronic spreodsheet
progrom. Efer figures ond
lobels on the grid - ropidly totol
olong rows or columns - olter
some figures ond see the
resutts. ldeol for engineers,
scienlish, occountonls, ond
everyone who needs uhro-fosl
colculdions.
firmwore* i74.7 5
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Beyond Eosic willolso run on 0.1. Pricer include VAT. 'Uhrocolc h supplied on o ROM chip which rhould prelerobly be incolled by o deoler.
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Keep tobs on the cod of
owning ond running your cor
wilh this ingenious progrom
from the Consumers'
fusociotion. h indudes checks
on fud consumption ond ryre
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regulor mo jor expenses.
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I suppose the first question to b€
answered is "Why write another
hangman?", after all the A&B
Computing li$ already shows five
or six of them. Well, we wanted
to meet Some very sp€cific re-
quirements and to have a very
flexible program which would be
useable right through Infant's and
Primary school, lhe main needs

(1) We should be able to s€t up
our own vocabularies con'
sisting not only of single
words but of short phrases.

(2) Upper and lower case letters
in any combination should
be allowed in the input
vocabulary, although they
should be equivalent as lar
as the pupils' response is
concerned.

The idea here was to be able
to make the answers look as
realistic as possible so that the
game could function as a reading
aid as well as a simple word
recogniton test.
(3) We wanted, if necessary, to

be able to offer clues to the
pupils in a variety of forms.
For example we might want
to give them the vowels,
consonants o. all the first let-
ters of the words. This is not
just a matter of being able to
alter the degree of difficulty
oI the game but also to pro-
vide a facility to angle it
towards the weaknesses of
individuals. We also wanted
to b€ able to prompt with a
description of the general
classirication oI the answers,
e-9. to say that they wer€ all
the names of local streets.

(4) The number of wrong
guesses allowed at each
word had to be variable so
that we could make the
game easier to harder.

(5) Some kind of attactively (to
children) gruesome graphics
representation of the hang-
ing would increas€ the ap-
peal of the game, but sinc€
we wanted the vocabularies
to be as large as possible this
would need to use MODE 7
to save memory. A little ex-
periment showed that we
could get something accep-
table and lndeed some of the
other facilities of MODE 7,
like the abllity to 'conceal'

This traditional
game is the basis

of a comprehensive
vocabulary teaching aid.

vocabularlg size are the only
parameters which cannot be
altered once set up, since they
are used to set array sizes, so
some thought is requ,red in
deciding on them. The best rule
to work to is to set the maximum
entrg length at a generously high
Iigure unless there is a specilic
need to have a large number of
enhies in the vocabulary. The
maximum number of wrong
guesses was set at 15-

THE
VOCABULARY
SET.UP
PROGRAM
This program is menu driven. An
initial menu selects for the two
modes of use of the program, set-
ting up a new vocabulary or
editing an existing one. In the lat-
ter case the tape file loading se-
quenc€ is entered and then the
main menu is displayed. If you
are starting a new vocabulary you
are first asked for the maximum
entry l€ngth and the correspon-
ding vocabulary you are first ask-
ed for the maximum enhy length
and the corresponding
vocabulary size is displayed for
your approval or rejection. Rejec-
tion takes you back for a re-ently
of the maximum length, accep-
tance lets you go on to set up the
clue details and the number of
wrong letter guesses leading to a
'hanging', although any of these
details can be altered late. You
are now ready to b€gin entering
words or phrases.

Only letters and spaces are
accepted and each entry must be
at least three charactets long, and
of course, no longer than the
maximum enfty length. An entry
will b€ presented to the pupils ex-
octly as typed at this stage. The
only other point to note is that
only singie spaces between words
are allowed. This constraint, not
a serious one, was introduced to
make the coding of the section of
the game program which deals
with the clue condition where the
first letters of words are supplied,
much simpler than ii would
oth€rwis€ have needed to be.
The word enhy rouline is left by
enteing'7ZZ' instead of a word,
and the main menu is displayed.

(6)

and 'reveal' and the ability to
mix double and single height
letters, also proved very
useful.
There would have to be two
programs in the package,
Listing 1, which is the pro-
gram used by the teacher to
set up and modify vocabul-
aries and, Listing 2, the ac-
tual games program used by
the pupils. The teacher's
program creates a tape fil€
with the words and the clue
information, which is read in
by the pupil's pro$am. This
requtement for two pro-
grams was dictated by
memory considerations. It
went without saying that the
pupil's program had to be
very friendly and well input

crash protected but we also
wanted the teacher's routine
to be easily used by non-
computer people.

The only other points to be
decided upon were the two inter-
related terms. the maximum
length of enty and the maximum
number oI wrong letter guesses
which would be allowed belore a
'hanging'. The maximum entry
length was set at hrr€nty letters as
being adequate and fitting the
screen format we had in mind.
This permits up to 350 entdes,
but the maximum lenEh of an
entry can be traded off to allow a
larger vocabulary. Th€ shodest
maximum length is 4 letters,
which allows a vocabulary of up
to 1750 words. The maximum
length and th€ derived maximum

66 A&8 COt PuTlNe nARCtl/APRtL 198.
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As written the package will
run on a disc without relocation
and, if required, it could support
a rather larger vocabulary on a
tape machine, but we were anx-
ious to maintain tape/disc com-
patability. To get more words in-
crease the 7000 in line 68 of the
set-up program.

HOW IT RUNS
The Set-up Program
The main program runs down to
line 46, the remainder consists of
procedures. The main control
structure is the REPEAT . . . UN-
TIL loop between lines24 and 43
which controls the menu section.
The Main Program
The main program aga,n runs to
line 46 and the main conhol
struture is ali within th€
REPEAT. . .UNTIL loop bet-
ween lines 15 and tl4. The game
is played within the
FOR...NEXT Ioop between
llnes 25 and 41 which keeps
count of the number of words us-
ed with the variable TN%.

I have generally hied to avoid
GOTO, but not where this would
involve elaborate expedients.
There is nonetheless no spaghet-
ti!

PROGRAM
DESCRIPTIONS

set. The procedure also checks
for multiple spaces. If ang are
found the flag sef is s€t. Line
62 can be much simplified in
BASIC 2 by taking out all the
conditional part and leaving the
FOR.....NEXT loop. The
construct shown is necessary to
avoid the use of INSTR wilh the
second argument longer than the
first. which will cause a crash in
BASIC 1,
PROCnewvoc The main control
routine for setting up the new
vocabulary. The main array,
WORD$, which holds lhe
vocabulary is dimensioned and
then a call to PROCinit fills it
completely with spaces. This
padding technique,s not only a
good idea to allow for the odd

It would be very time consuming,
and potentially embarassing, to
find out the memory availability
for the anay after entedng several
hundred words and hitting an out
of memory error! The remainder
of PROCnewvoc calls other
procedures which are used to
take and check the input of the
vocabulary description and the
clue details. A final call to
PROCextvoc starts the word
entry sequence.
PROClnclas Inputs the
description of the vocabulary
which is supplied to the p{pil.
This can be left out by a nullenky
i.e. pressing RETURN.
PROClnclue Inputs the clue
condidon. This is stored as the
value of the flag variable PC%.
PROCedItdet Display the
current details of the clue
oondition etc. and allow
alteration if requlred.
PROCtnwd Takes input of the
words. Initially the input is stored
in inwd$ for checking for valid
characters and length. This
prevents garbage collection
problems arising with the main
anay WORD$ as a result of
entering over long words. The
temporary store inwd$ has been
padded to a generous 30
characters in the ,nitialisation
sequence and so should be safe
from relocation. Only after the
input has been validated is it read
into an element of WORD$.
PROCextvoc Used to add
words to the end of the
vocabulary. Ends when the
vocabulary is full or when the en-
try is ZZZ ot zzz.

THE
Line Description

SET.UP PROGRAM
lnitialisation and display of the header page.
String variables are paddded out with a
generous ration of spaces to avoid garbage
collection problems causing an out of'memory
error later. The 'FX call in line 8 disables the
ESCAPE key.
Selection of entry mode, start a new
vocabulary or edit.
Main menu display and selection routine.
re-runs the program or ends it with the
machine restored to normal.

Lines 18 to 23

Lines 24 to 43
Li^es 44 to 46

Procedures

PROCaelectlrom A utility
routine which waits for a key in
ALLOWED$. The 'FX calls set
the keyboard in capitals and flush
the buffer.
PROCchecktnput Check
WORD$ for validity. If a
character other than letters or a
space is found the flag INEF% is

garbage collecting habits of the
BBC. but is also
usefiil in that it gives you an
instant check on memory
availability when the program is
being developed. The padding of
spaces fills the array to maximum
capacity immediately, entered
words merely replace the spaces.
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Most of the main entries are
self explanatorg. Essentially you
can add to the end of the
,ocabulary, view the vocabulary
and edit or delete any entry and
similarly inspect and alter the
letails of ihe clue condition or
jescription. For editing purposes
.n entry can be Iound most
quickly by its number, which is
:self found from the display op-
:ron, but if you wish you can find
:n entry by searching on the basis
ri a search term consisting of a
.equence ol letters and spaces.

The vocabulary must be sav-
:d to tape before ending the pro-
r-am. A warning is given rl you
:re in danger of forqetttnq to do
::lis. 50 lhe only source of real
::saster is clumsy Iingers on the
3REAK keyl

THE GAME
PROGRAM
:his begins by prompting for the
::pe to be loaded and then. after
,.ading the tape Iile, returns to
':e header page and prompts for
::e space bar. There is a'hidden'
'.cility available at this point to
:nable the teacher to alter the
: res given to the pupil and the
-:mber of wrong guesses allow-
:i Alterations made here will
::ly be t€mporary, of course,
.ermanent changes will need the' e tape to be remade after
: liting the details with the set-up
::ogram.

The game starts . with a
r?monskation of the graphics
.rd a brief description of rules.
:rree attempts are allowed at
::ch word before the answer is
:-pplied. The game ends either
..5en the player decides or when
: . the words have been used up.'a replay is selected the words
.:e shuffled so that they appear
- a different order-

CONVERSION
lre programs were written on a
-achine with operating system
- 2 and BASIC 2 but care has
:2en taken to make them run
-rder BASIC 1. This mainly in-
rlved writing round the INSTR

:rg There is no reason why an
:rpanded model A should not be
-.ed but this has not actually
:?en tried.

t

t
I

r

',.;-/

-t

s

rl

i1

au.
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PROCdlcp Displays the
vocabulary in 'page' mode. The
entries are numbered for ease of
identilication.
PROCtnlt This routine pads out
the anay WORD$, with spaces,
to its maximum capacity.
PBOCedltvoc The control
routin€ for editing the
vocabulary. An entry can be
selected by number or by means
of a search term. In the latter case
the search routine, PROCsch, is
called.
PROCdel Deletes the entry
whose number is passed as the
parameter DLNO%. The dele-
tion is simply accomplsihed by
'rolling back' the array to over-
write the entry we want to lose.
PROCcch Search the
vocabulary for the search term
entered as S$. INPUTLINE is us-
ed to take the input so that
Ieading and trailing spaces are
preserved. Line 201 is only re-
quired in BASIC 1. again to
avoid the bug in INSTR.
PROChtt The procedure called
by PROCsch when it finds a
match lor the search term. The
choice is given to edit the enhy
found, to exit to the main menu

Line Description

Lines 12 to 14

Lines 15 to 16

Lines 17 to 24

Lines 25 to 28

Lines 29 to 32

or to continue searching with the
sam€ search term if you have not
found the enbg you want.
PROCcave Wriles the
vocabulary to tape as a named
data file.
PROCload Loads a vocabulary
Irom tape and dimensions and
pads the anay WORD$. A
specific vocabulary can be loaded
by entering its name or pressing
RETURN wlll load the first file on
the tape.
PROCofif Switches the cursor
off.
PROCon Switches the cursor
on.
PROCwarn The routine which is
always called when you hy to
end or re-run the pro$am. Gives
you a chance to recover iI you
have forgotten to save the data to
tape.
PROCerr The enor trapping, as
first set at line 6, RUN's the pro-
gram after a report. Once a
vocabulary has been set up this is
not suitable as it would destroy all
the data. PROCen sends execu-
tion back to the main menu after
an efior report, hence Presewing
the data. The only erors arising
should be tape faults.

calls for input with a flashing message. When
a letter key is pressed the flashing stops and
the letter entered is displayed. The use of
PROCselecdorm ensures that all but letter
keys are ignored.
Checks to see if the letter entered has already
been tried. lf it has a message it is displayed
as a 'reveal'. Otherwise the lettet is added to
the used letter list in UL$ and then a check is
made to see if th€ letter is in the word by call'
ing PROCchk. If the letter has been used
already a re-input is requested.
Checks to see if all the letters have been
guess€d or iI the number of guesses has been
exhausted, If all the guesses have been used,
NW% = 15, then PROCdead is called. Con
hol is then passed, as appropriate. Another
word is presented if lhree abortive ad€mpts
have been made at the presenl one, otherwise
fufiher attempts are allowed. If the word has
been completed then PROCwin is called. lf all
the words have been worked throuqh or the
player has chosen to end the game TN% will
b€ such as terminate the FOR . . . . NEXT loop
at line 41.
Displays the end of game score and prompts
for re-play or end.
Ends program with machine restor€d.

Lines 33 to 35

Lines 36 to 38

Lines 39 to 41

MAIN GAME PROGRAM

lnitialisation and display of the header page
by calling PROCst.
Prompts for loading of the data from tape
if necessary, i.e- if no data has been load-
ed and NOW% - 0. This allows the pro-
gram to be re-run without the data having
to be reloaded each time.
Waits ror the space bar or the '?'key. In
the former case starts the gam€ or if '?' is
pressed calls PROCchg which allows the
details to be altered.
Demonstrates the 'hanging' graphic, displays
the rules and then waits for the space bar
before starting th€ game. The clue condition is
displayed if appropriate.
Initialises the game and calculates the number
oI letters to be guessed, using FNwdln, taking
into account the clue condition, i.e. wh€ther
the vowels etc. have already been done, and
displays the 'hanging' progressed to a point
that leaves the fight number of wrong guesses
to completion. PT$, which is also s€t up by
FNwdln, is displayed and represents by
asterisks. Double height characters are used
for this.
Delermines and displays the letters already
su

Lines 42 to 44

Lines 45 to 46

Procedureg and Functlons

PROCdel A sofh.r,are delay of length determined by the value of
x%.
PROCconv Takes the player's key press in A$ and adds to it the
corresponding high or low case letter, as appropriate, before A$ is

searched for in the word by PROCchk. Makes high and low case
fully equivalent in words or as input.
PROCchk Carries out a check to see if the input letter is in the
word. lf the first letters of the word are being supplied the result is

adiusted by calling PROCflchk. Correctly guessed letters are added
to the displayed word.
PROCflchk Deals with the situation which pertains when the first
letter of the word is supplied as a clue. It is necessary to check
whether there are any occurences of a letter, as found by PROC-
chk, which are the first letters of words and to adiust the return
given by PROCchk accordingly.
PROCwln Sequence on completion of a word.
PROCdead Sequence on failure to guess the wotd successfully
PROChand The routine which produces the hangman graphics.
PBOCvert Utility used in the graphics routines to write a vertical
column of CHR$(c % ) stanrng al TAB(1%.y%) and of length n %.
PROCman Produces graphics which draw the man.
PROCchuf Shuffles the anay containing the words so that the
order in which they are presented is varied on each run.
FNpdln Calculates the number of letters to be guessed Irom the
length of the entry and with referenc€ to what is supplied as a clue,
if applicable.
PBOCfud Called by FNwdln to build the string, PI$ which is
what is shown to the pupil as a prompt.
PROCct Display a header page.
PROCcq Sets up the basic screen with the necessary messaged
and teletext control characters. The message printed in line 175 is
concealed until r€quir€d.
PROCclue Displays the clue condition.
PROCchg This is the hidden facility which lets the teacher change
the clue condition and the number of guesses allowed.

MODEL B
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All other procedures are as discussed in the description of the set,
up program.

6TINFUT"vou are qorng to use I 4 to aO lett. ,,i1AXLEN
z

6EltlAXlrDSZ= INT ( 7O@O/llAlLENT.)
69PRINT'' This vocdbulary NrII h.r!e ,,i i]AXWDSZ ,,

entries- Is this O-t .- lY,/N)',
TOF FOCsel ectrrom ( " YN " )
7 ltlNTI L. IIAXLENZ, I IANDllAXL ENZ IIANDAJ=,, Y,,
7?FRINT""SEttinq,rp voEatrulary Hith,,rHAXWDS7.,, entr

ies. " "' F'IeaE€ (ait .r moherlt.,
73D I r't t{OAD+ 0"tAxulDS7.)
T4PROCi ni t
TSPFOCi ncl as
T6FFOCi nnaxw
TTPFOCi nc I ue
TaPRocerr I FEOcedi tdet
T9PFOCertvoc
SOENDPROC
SI DEFPROCi nc I as
A2REPEAT CLS

,,. aIPFINTTAE(O,5) t"Vocabulary desc.iptlon lO Ehar.ftaL

6ON EFnOF Ct-S: CLOSE O ! F Fr INT' F"FllOll' "' : IlF,rlltlT : YJ- INli
[Y5(1O@O)!RUN

TREF''="FLEASE TRY AGAIN,+01,t, I 1O)
8I'IODE 7: NOWz=or F'ROCco+ r: ;F:x:OO, I
9CLAS'-SIRIN6t (4@!,,,, ) : St:'liTFilNG, (?5t ! ( ) ! w.+::r,. in

Hd$-STRINGt(i5O,"',)
IOFOR I=5Tt}6
1 IPRINITAEI I 1, I ) I CHFiJ ( I 41 ) : CHRs ( 157! i CHR' ( 1?9) r,.HANGnAN "rcHRt(ls6)
I?NEXT I
1;FaINTIAE (2r 1l) t CllR:l ( 1f l, i CHRt ( tf6) i',rCopyr 1 ght**+*

*Alan G. RoBtey*.,
l4FRINTIAA (Ar 16) I CHR' ( l ll ) i Ctlk! ( tf6 ) i., (C) JULY 19!l:,,,
ISPRINTTAA (9,?;) | CllFS ( 157 ) i UtlRj ( ! 29) i,,SET UF FRO6RAt'l

"!CHR$(156)

l7A$.I NI EYi iSOa )

lACL 5
l9nRINT"Do you diEh to!. ,.

?OPRINT"'TAE(!) t,A, L OAD A Vl)CAEULAITY FFOtt IAPE"
?IFFINT,'TAE(?) t"B. CEEATE A NEUI VOCAETULAFy"
2lPROCsel ectfron (.,A8,, )
:swt=At! IF Nt-"A" PFOCIoad ELSE FlioLtneFvoc
24REPEAI CLS
?sFOR I=O IO I
!'6FRINT TAE ( t9. I ) i CHR:I ( I 4 I ) :'*llENUr,, : NE)(T I
iTPFINITAB(16) iCHR' ( 1El ) | ",, !.,, ,'
:aFRINTTAB(5)I "1. DISFLAY/EDtT DETAIL_s.
:9PRINTTAB(5): ":. DTSF'LAV VOCABULAFY. "'
fOPRINTTAB(5, t "f,. EDIT vOCAErrrt-ARy. "'
f,1F'RINTTAB(5) i "4. ADD TO VOCABIILARY. "'
ffPRINTTAB(5)i,,5. SAVF, VOCABUT.AF{y TO TAFrr. ".
f,fF'RINTTAB(5) I "6. FE_RUN PTTOGRAI'1.''
I4PRINITAA (5) : "7. END- "
]gFRlNT" ""No. o+ entrie$ lelt ,,: HAXNDSZ -Nolal7.
l6F'ROC6eleEt+ro ("1fii4567,,) :O$=A,
fTlF ol=" 1" PROCeditdet
IBIF O$="2" AND NOWZ,O FROCdisp
:9IF O+=':l" AND NOWZ:O FROCeditvoc
40IF Ot="4" AND NOt 7.-j l'lAXt{DSZ THEN FFOCe)irvo.
4lIF Oa="5" AND NOWZ O PFOCsawe
4:I FOt= "6"OFO,i= "7 "F'ROCwarn
4lUNrIL (Ot="6" OR Ot= " 7,' ) ANDNTa="CONT INUE"
44IF e*="6" RUN
45r.roDE7: *FX200. O
46END
4TDEFPFOCEeI ect{ rofr (AL.LO|,JEDt l
4A*FX?O? | a2

5OF'ROcco{ {
,IFEPEAT AS*6ET*
5?UNTIt. INSTIi (ALLOWED$. AI )
SfFRoccon
:4ENDPROC
55DEFPROCChec k i nput (xt)RDt )
s,9LOCAL t.CHAR!
a7INEFZ-O. se+Z=g
SAFOF I=r IO LEN(}JORD!)
g9CHAR$=l"lIDt (NORD}, I, 1 )
60IF INSTF ( "AECDEFGII I J I Ll'tNOPGFSTUvlrlxv Z abcde{qhi lr l6

roqrstuvwxyz " rCHAR$) =O INEFZ=1! I=L.EN(l{ORDt)
6INEXT I
6?IF LEN(WORD*)i; ENDFROC EL"gE FORI=ITOLEN(HORDI): IF

:NSTR (llOFDl! STRING]I ( I ! " " ) ) : sef Z.=t ! I=L.EN (lrlORD$) : NEXT E
.:E NEXT

6]ENDF'ROC
64DEFPROCneuvoc
65REPEAT CLS
66PFINTTAB(O,i)i"Hhat iE the maximum length of entry

S4FtilNT"Optional pres:i tlETL|FN to I Fave
BSIF tEFTt(Cl ASJ.l) , 'F,RtNI Urr-f.!nttv "cl_As

a6FFIN-rIAEll@) I '*"
87INPUT" . "CLAS'
BAIFLEN (CLAS!) . ;@ Tt"rEN CLnS+=STR1NB:t (40. " ! )
A9UNIIL LEN (CLAS*) r:i11
9OENDPFOC
9l DEFPROCi noai{H
9zREPEAT CLS
9SFRINTTAE(O,1Alt"HoN many w.ono quesses per Nord (i

lI"'
94INFUT"produc€ a hanqlnq : to l5 " "FAILI'IAXZ
gSUNTIt. FAILI"!AXZ].I AND TAIL.I.!AXZ 

'696ENDF,ITOC
9TDEFFRIICin.l,rF'
9ECt.!;
99FAINT"lllhi ch clue condition i"'

IOlFRINT'TAE(1o)i"?. Frrst l'etterE o+ l^ro.d6" "
IO2FRINt'TAE( l0) : "f, . Vosels. "
IOIPRINT'TAE(1O) t "4. Eohson.xnts. "
Ial4PFOC5el ect{ro0 ( " I?14" )
to:it-r::a \,At rnt !
TO6ENDPROC
rOTDEFPROCedi tdet
I OBREPEAT CLS
IO9FRINTTAE(ll) T "CURFENT DEIAILS"'
l 1OPRINTTAE( 1t) ! "
lllfRlNI'OescrrFtron / F:rdi: i'

1i2IF Cl ASr="" CLASJ."NoI rnvole.l. "
11:lFFINT CL"AS*
ll4FFINT"'No. of {ro g qu.r.rses (]rvinq hanqrnrt "iFAlL.

115PF I NT ' "Cl ue condition*":
116tF FC7=1 PRINT"No cl !e. "
ll7lt 7CZ=7 FFINT"IEt. I ettere. "
t laIF PCZ=3 PFINT"vo(els. "
119lF ?CT=q PRl NT "Consonants- "
l:OPRINTTAFIO.I4) i "4. Fdit Des.ription"
ll1FRINT"E. Edit no. o{ wronq quesses"
MFRINT!C. Change Ct ue Condrtron"
IIJFRINT"D. EEcape. "
I ?4PROC9el ect+rom ( "A8CD" ) . Rt..At
l2tIF Ft="A" PROCih.lae
l:6 tF F$="8" FFOCrnma:rF
1!7IF F$="C" PROCr.r( l,'e
1:BI]NTIL Fi="D"
1tr_9ENDT.EOC
I SODEFFFOCin{d
1f lREPEfrT INPUT" :''iNl{d'
lf,2IF LEN(inwds) I'IAXLENZ VDU 7:F'RINI"Entry too lonq-"

i FEF't

PROGRAM LISTING 1
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1:5: I r L-EN(1n{dt) rl VDUTTF'trINr
I f,4FFOC.:herl. inFLrt (inwdJ)
1;5IF ,NEFZ=1 VDUTr FFINT"Entry

t -16lFse+?-l VDUT:IFiINT"Too hany spaces rrEEF+
,lTIJNTIL. INEFZ=O aND LEN(rnwd+).-.tlAXl ENZ AND LEN(rnwil

n) l: AND se{z=O
1.JAENDFFOC
1;i9DEFF'ROce:rtvoc
14@Ct-S
I4IFEFEAT CLS
14:FfiINT"TYFE nN ENTTTY Entrv'= zlu to +rniEh"'''
I 4:FRINTTAF(MAll ENZ) : "*"

145l,lORD, (NOWZ ) =, nhd*
146N0H7.=NOI4Z+ 1 : IF rndd+='lZz" oFr 1n$d,r="::r" NOIIZ=NOt!

147UNTIL NOlriZ".rlAXlllDSIZ OF rnwdl=' ZZZ" OR rnwd+=":::"
l4AENDFFIOC
l49DEFFFOCdi5|)
150t ocat I
15rVDU 14
1s?REFEAI CI.S
15:IFOR 1=O TO NOUIT_ 1

154PRlNT(l+1) r ". "THOFD+(I )

135NEXT I
156FRINT "'A'-To Bee {ords aaain! I'l .ror MenL'. "
I57F'ROCs,-) Pctfrom ( "Ar'1" )

l9EUNTIL A*="Y"
159VDU 15
I6@ENDf'FOC
l6lDEIjPFOCrnit
I63I-OEAL I
16f,FoR I=o Io MAXND1I7.
r64ulORDt ( I ) =STFINOJ (l1AXl-EN:4, " " )

1,55NEXT I
I66ENDFFOC
l6TDEFPFOCed i tvo.
l6ALUCaiL ttllNL)Z
169CLS
tToFFINTTAE(O,1O)r'Do !,oLr LhoN the nuober o+ the entr

v" " "to he edrted r(Y/N)"
171PROC]E.,I ect irom (' YN" i
17::It: A+="Y" THEN REfL:AT CLs! INI'UI " Enter the No. "t{D

NOz! UNTII lr,DNo7.: O AND UIDNOT.i=NUUZ
17f,IFA*="N" rROCsch
1741F lrlDNOZ=o ENDPFOC
I75CLS
176PRINT"Ihe cLrrrent entry(No,'it{DNoZir')is: " " t NOFD}

(lllDNO7.-l )

177PFINT"'"TypE the ammencident or 'DEL' to delete"
lTAPFINT"or 'STET' to leevE Lrn.hanoed"'
l79PEOCi nwd
1A@ IF i nwdr="DEL " F ROCdeI (WUNOT- 1 ) : ENDF RIIC
181IF inHdt="STET" ENDFFOU
1E?l^roFDs (WDNOZ_l ) =i n{d9
lASENDFROC
!84DEFF'ROEdel lDLNOZ)
lASLOCAL I
1E6FOR I=DLNOZ TO NONT-_ 1

1a7uORD' ( I ) =WOFD' ( I+1 )
lAANEXT I
I89NOW7.=NUtrlT, -1
l9p!ENDFROC
l9l DEFr,ROCsch
19?LOCAL S:f,I r Bjt,tsLABZ
193REFEAT FLAOZ=@
194AEPEAT CLS
195PRINI"You can search for the entry by enterinqa se

arch term cohsistinq Ef up td "iMAXLENZi'lrlettert and s

l96PFINTTATJ (I'lAXI-EN7,}1:J) I "T "
197I NPUTLI NE"SEarch term ? "S-t

19BUNTIL LEN (Sr) <=llAxLENT AND LEN{5i) :O
r99PFI NTCHRT ( 12) ! "SEAReHING"
?OOFOR I=O TO NOWZ-I
2OIIF LEN(SI) )LEN(IIORD'.(I) ) THEN ?G4
2O:IF INSTR(IdOED'(I),S$) THEN FFOChit(I)
IOSIF FLAGZ=1 I=Noliz- I
?04NEXT I! IF FL.A67=1 ti:l="fi" ELSE PRINTCHai+(1?) i "NOIrtI

NG FOUND-Press 'EETURN' to search"""aqain or cnter '11'

{or oain menu"'': INFIIT"l " I't: IFtl$' .r"rtwDNozro
IQsUNfIL Et' r" "
!o5ENDFr(OC
loTDEFPROChit (87.)
IOACLS
:09ulDNOZ=47.+t
e1OFFINT"Found entry No. ": lrlDNOZ: 'WUFDT(87,)
.11 lPRINTTAB (O, t5 )

2l1PF INT" 'E ' to ed i t. "
21IPRINT" 'C' to continue Eearch,"
214PFINT" l'l' to retLrrn to flain oen(r. "
?lSFFOC5el ect{ron ( " Cl"lF: " )

?16IF A:t=.,E,' FLA6Z=l
117IF A$="r" FLAG7.=l: l,DNoT-o
IlAIF Ai="C" I:L AEZ-o
:l9ENDPFOC
::ODEFFROCSave
?11LOCAL. x, I . fnft$,4$
f:lCLS
il:IPFINTTAE(O,1O)i'Load a Tape {or the data and then

oreus" ": INPI,T"'RETLIRN'when ready "ALC
::l4li!:l t./\'f r'l S:t'TTINTTAF(O.1O)i"What is thiB vocabu)ary

+Lle to be""r'calIed . "i
2I5INPUT"9 Chars. max. " {nht
:?6UNTIL LEN ( rnot) :o AND l-EN (+nlnr) a tO
2?7F'RINT' ' '
:?EX..OFEN0UT {nm,
ila9FF I NI+)(, l'lA X LEN7, NOtr,7-, I'lAXt{DS7-, FA I l-llA XZ, CL n St t F Oz
2JclFOF I=O T(] NOlrlZ-l
:llFRINTraX, [!OFD+ ( I )

?f,:NEXT I
2tri1CL,O9EtX
2J4ENDFROC
?f,5DEFF'ROCI oad
2i!6LOCAL X. I . { nm:!, A$. d7.
:J7CL5
23aFFINTTAE (O. 1O) t "Load the dBta tape and then press"

'rINFl.lT"'FLAY' and'FEIURN' wnerr rer.rdv "Af
?;J9FEFEAT: CL9
?4oPRINT"Wh.at is the +1le name o+ the vocabulary""'t

o be Ioadeil ?(.,(st press 'RETUFN to"""load the +t.st

!41lNFL,'l "9 r:har5. Fa:r. "+nm,
:]4?UNTIL LEN(f nh+). 1O

?4fFFTINT' ' '

f,-45INPUT*x r MAXLENZ. Notl:z,llAxt{DSz, fA ILI'1AXZ t Cl As+ ! PC;1

:46DI!'I NOFDI (MAXNDST)

:47PROCi ni t
24AFOF I=o Io NolrlT.- I
!49INF UT*X ,lrOFDt ( I )

2SONEXT I
fS lCLOSEitX
?5:PFOCerr
::5f,ENDFFOC
254oEFFFoc.o+-f
295\iDU:f, 1 , Ot O; Ot Or
2S6ENDFROC
!STDEFFRoCcon
?sAVDU2f,,1r liOr Oi @;

?S9ENDFROC
?6CtDEFFROCwarn
261CLS
:6SPRINTTAB(0,10)!'THE ACTION YOU ARE AEOUT TO IAI{E ui

TLL",,"DEsTROV YOUF DATA IN I1EIIORY ! I I"
?6fFRINTTAE(@,?O) i "To continue enter 'CONTINUE other

o Eer , , rpress .RETURN'.",,,

"r.ntry too short-"tFiEF:t

cdhtai n5 lnvalrd chara
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PROGRAM LISTING 2

:64INFUTTAB ( ll )Ha,
i65ENDF'ROC

:67LOCALA'
?6aUN ERROR CLSr FR INT "ERFOR"
cLosE*o: GoTo?4
:69ENDPROC

FEtOFITAt=lNt EYi ( loOO

53ENDPROC
54DEFPROCchk
SSLoCALl I Xt I x7., tnc7.
S6PROCconv: tncZ=ncZ
57FOR I= lTOLEN ({ORDI ( TNZ_l ) )

58x:a=tiIDt (WORDa ( TNZ- 1) r l,1)
59IFINSTR (At, Xt) PRTNTTAE ( 19+I,5) i Xa: PRINTTAB ( l9+1,6

) i xa:ncz=ncz+l: IFPc7.=2 PROC+lchk
6ONE XT I
61IFnc7=tncZ nr1=nwZ+ l; FROChang (h*7,)
62ENDPROC
6fDEFPROC{ lchk
64IF I = rncZ=nc7.- 1: ENDPROC
6sIFnIDt(llORDt (TNz-r ) r t 1rl)=" "nc1i=ncz-r
66ENDPROC
6TDEFPROCFin
6€PROCdel (4599) : Nllcz=Nt{CZ+t
69cL5: PRINTTAB ( 7,lO) i "I{ELL DONE-YOU SURVMD !":PROC

del (AOOO)
7[, I FIN7.=NOU7. ENDPROC
TICLS:PRINTTAB(f,,1O)!"Do you wdnt another wo.d ?(Y/N

) ":PROCselect+roo("YN") i IFAa="N" TNZ=NONa
T2ENDPROC
T3DEFPROCdead
T4PROCdel ( 3OOO) : CLS! NE7=N67+1
T5IFNGZ=5 PRINITAE(7,6)t"LET S 6M THIs oN€ tP"""T

he correct ' i TAB (2O-INT (LEN (l,lORDa ( TNU - 1l )
,/?) );WoRDt(TNz-!):FLAGZ=z ELSE PRINTTAB(!3'9| i "HARD LUc
K":PROCd.I (5ooo):PRINT"" HAVE ANOTHER TRY AT THE SAME
{ORD" i FLAGZ=l

T6IFNEZ=5 AND TNi(< >NOll7: PROCdet (3OOO)BPRINT"TAE(7)i
"LET-S TRY IHE NEXT l,lORD"

TTPROEdEl (aoOO) r ENDPROC
TEDEFPROChang ( iz)
T9LOCALI
8OVDU7. ONxT.GOToal , A2 ra3, a4 iA5 

' 
A6 !47 r 88,49 r 90,91 ! 92r 9

3,94,95
AIPRINTTAB 15, l9) r STRINEa ( r 1' CHR' ( 47) ) : ENDPROC
a2VDU3 t t 4, rSr 255t ?55 r lOt A,A! 255, lO, S r 2s5, rO rA,2s5: EN

OPROC
85 vDU3t ! r I ! 15, 255'255, tO,Ar255, ro,ar255' 1Oi8,255: EN

DPROC
a4PRINTTAB (6, 15) t STRINGI (5, CHR* ( 96, ) ! ENDPROC
a5PROCvert (4 r9r5t 106) !ENDPROC
A6PROCvert ( 12,9,6,55) : ENDPROC
aTPROCvert (4,5r6r t06) TENDPROC
SEPROCVe.t ( 12,5,6,53) : ENDPROC
S9vDuJt !5,4i 144,53, I I,at95,5Ar ENDPROC
gOVDUf,l, ?r5,4l r 4a, !e,8,34,IOO:ENDPROC
9IPRINTTAB (4.2) I STRINGT (9 rEHRa ( 124) ) ! ENDPROC
92PRtlCv.rt (8,5! 6r 106, : ENDPROC
9JPRoC.rn (8,9) ! EiIDPROC
94FRTNTTAA (5,16) i CHR:a ( 136) i YOIJR";CtlFa(137):PRINTTAA

(5r17) iCHRt(156) t "LAST"iCtrRa(157) :PRTNTTAE(5, l8) iCHRt(l
36) t "HOUR" r CHRt I137, : ENDPROC

?5FoRI-t6Tt] 1a! PRINTTAB (5 
' 

I ) i STRINGt (7 

""') 
: NEXTI

96PRINTTAB (6, 15, i STRINGT (5r " " ) ! PROCvert (5, 15,3'55) :
vDU3r,6, rat t65

9TPROCdel (2gOO)
9AFORI=?TOl4:PRINTTAB (7' I ) i STRINGT (4 r " " ) . NEXTI
99PROC6an (Brt5) :vDU3l rAI tB' 174' r73:PRocvert lar9r4, lO

5) : SOUND I t -!5,o,50: ENDPROC
leoDEFPFocve.t I I z tyz,n7. I c7. t
IE1LOCAL I
1O2vDUf, 1! lZiyZ
,oJFORI=I TOnT! VDUCZ, lO,A! NEXII
I04ENDPROC
tO5DEFPROCh.n (xX t yX,)
I O6VDU3 t rxZ'yi(
roTvDUar t49t t26r r25r r46. tO,E,aia,Ar l49r l07, rA3r 11t6, l O

,a,8,8,8. 106. le7, 1a5t53i tOrArA,Bra, l70, 106r55,57r lO,ArE
r 8, A, l 5/t t 106, 53, l 53 t 10, 8 r A, a, a, 1 54 t l22, l l 7 | 133

I EgENDPRIIC

6ON ERRoR cLs r CLOSEIO T PR I NT"ERROR" ' ':REPoRT!Ya=lNK
EYt(lgoel:Rtlil

7}iODE 7r t{llz=Ot CLASa=STRINGa (40, " " ): *Fx2OO,l
ASB'=''TPRESS THE SPACE AAR TO STARTT"
9DIiCCa (3) r FORI=O TO 3TREADCCa(I):NEXTI

IODATA No Cluc. rFirst Lett..E.,vo*er..,Conroo.ntE.
I lPROCat (seo,
I2REPEAT CLS:Nl{cz-O:NAa=e
l3IFNOI4X=O PROCIoad
r4ON ERROR OFF: PROCco+{: PROCshuf ! CLs
isREPEAT PR INTTAB ( 5 | 22, i sBa: PROCTI ( tOOOO, ! UNT IL Aa="

l6IF At-"?" PROCEhq ! GOTOIS
rTCLSI PROCv.rt (O, Or 24, 129) ! PROCv.rt ( 1 tO ! 24, 157 ) : PRoC

Jert (2!O!24t 146) !PROCco{{
lAFORI=!TOl5: PROCh.ng ( I ) : PROCdel ( l56D) : IF l= 14 PROCd

el (8OEO) : NEXTI ELSE rlEXTt
1ITPRINTTAB (25 r !, i "HANEiAI!" ; TAE (23 | Z) i "_"
2OPRINTTAB ( 17t3) i "To rurvr ve you urt" i TAE ( l7 |9) i "f i

:1 in th. nirrino"!TAB(17,7)l"lEtters shoEn.s 'r'."
2IPRINTTAB( 17t lO, t "Every tioe you gu.Es";TAB(17,12)i

a l€tt.r songly your " i TAB ( I 7 r 14 ) i " DOOl.l cores one .teP
i IAB ( 17! 16) i "n.arer-BooD LUCX l"

22IFCLAS3< >"Not i nvoked. " PRINTTAA ( lO, 20) i "THE ANSIE
rS ARE ALL" i TAB ( tNT ( tA-LEN (CLASt) /2) ! 22) i CHRt ( 156) i cHRt

1f1) I CLAST
zSPRINTTAB (4.24 ) !Sgti
2rtPROCrel.c tf roo ( " "):lFPC7.<)! PROCCIue
?5FORTNZ= I TONOI{X: NG7.=O: NA7.=NAZ+ I
26CLS: nl Z=FNrdl n (t{ORO!a ( TNZ- l, ) : IF voZ=O AND PCZ=4 NA

':=NAZ-l!60T0 ltl

"lncL=Or 
neil-Or?R(lcscr: IF FAtLr'lAX7.< >15 THEN FORI=1TO(

: s-FAILI'lAxZ) | PROCh.nE ( I ) : NEXTI : nrZ=15-FAILrlAxz
?APRtNTTAa (20,5) r PTa! PRINTTAB (20,6 ) iPTa
?9lF?Cil-t OR PCZ=2 ULt=" "
30IFPCZ=3 ULt="AEIOU"
3l IFPCZ=4 ULJ="BCDFEHJkLiNPORSTVITIXYZ "
S2PRINTTAA (2,2J ) iULt
53REPEAT
54VDU51 r !A r lO, 136,11 t f7, lO, O ! 52r PFOCsel ect{ ron ( "ABCD

:;cHI JKLI'|iIOPORSTWIIXYZ " ) : vDU31, 1a ! lO r 32
35PRINTTAa(36r 1O, i ""iAa
J5IFTNSTa(ULtrAt) VDUsl t lA, 15 r 32, tr t r 2t, 15 r 52,31t 50, I

:: PRINTAT! PROCdel (4eoe) ! vDU3l , 18, 13, 1s2,31 ,23, ls, 152r GO-l14
37Lrlt=ULt+At: PR INTTAE (2, 25 ) i ULI
SBPROCchk: PROCdel ( !5OO)
39UNTIL^cZ=h17, OR n.Z=15
4olFnrz=ls PaOCde.droN FLAGZ 6()T027,41 ELs€ PROCrin
41NEXT TNz
42CLS:PRINTTAB(O,6)i"At thE end o{ the game you co.r

e.tly" 'conpleted "iNECZi" .o.de out o, a possible"-"'
:ctar of "iNAZi "- "

45PRINT"'"Do you r.nt another gere ?(Y/N)":PROCsete

44UNTIL Aa="N"
45iODE7: IFX2eO,O
46END
4TDEFPROCd.l (xr()
4ALOCALI
49FORI=l TOxZr NEXTI
SOEI{DPROC
5 I DEFPRIICC on v
52IFASC(At) >9O At-At+CHRt (ASC (AS, -f,2 ) ELSE At=A$+CHR

r ( AsC (At) +52)
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G/EDUCATION

l09DEFPROCshu,
I IOLOCAI I t.lil,r?7. tA]3,U!
11tZZ=RND(-TIltE)
l12CLS: PRINTTAB (9,lO) i "PLEASE NAII A Mol'lENT": FORt=1TO

NO[{Z*2
1l3REPEAT r lZ=RND (NO{z ) - 1: r?Z=RND (NON7,) -1: UNl lLr LZ< >.

1 14Al=t{ORDt Ir2Z ) : UJoRD:a (r2z) =OoRD$ ( r 1Z) ! WORDI (r 1Z ) =AJ
l TSNEXTI
T I6ENDPROC
1 ITDEF FNrdln (ulORDt)
I lSLOCAL I ! spz t conz, A:', x7-
1 19PT+=" ": voZ=O
1?OFORI= lTOLEN (NttRDS) : At=li ID$ (UOFDt, I , I )

l2l IFlNSTR ( "AE IOlJaei ou" r A$ ) voz=vo7+1: PROC{ud ( 3)
I22IF lNSTR ( "aEr ouaEi uo "!at)=ocon7=con7.+l:PROC+ud(4)

165FORI=lTOl8
166VDU135, 157 r 146 t 1O, 13
I6TNEXTI
l6svDu1O. 129, 157, 155,31 , 16 r 2
169FOFI=lTOlB
r7ovDUl56, 1O, B
,7' NEXTI
172VDU31 ,3,5, 14r , 1O, A, 141 ,31 , 17,5, 1?9, 157, 135, lO r A t A,

a, 129. 157. 139
1TSPRINTTAB(17tlS) i "GUESS A LEITEA ?'
lT4PRINTTAB ( 12,21) i "**LETTERS USED**"
1T5PRINTTAA ( 17 r 1:i) i CHR:r ( 129 ) t CHRa ( 152 ) ; "YoU HAVE ALRE

ADY" i TAE (2=, 15) i CHRt ( 129) i CHRrr ( 152) i "TRlED"
IT6ENDPROC
ITTDEFPFOCc r ue
lTacLs:PRINTTAB(Q,9,; "To 9ive you a start I have alre

r79ON(PCZ-1) GOTO lAO, lEt, 142
rEO PRINT"the +i.st letterE o{ each word. ":PROCdrl (8G

OO) r ENDPROC
lAlPRINT"alt the vowels."rPROCdel (EOOO) :ENDPROC
lAzPRINT"al t the .onsonant6. "
lE|3PROCd.l (A0Ql0')
lEI4ENDPROC
IS5DEFPRoCI oad
la6LocAL x. I,{no$,At,dZ
tBTCLs
IBAPRINTTAB(O,10);"Load the data tape and then press'

': INPUT" 'FLAY and RETUFN' when ready "A,
l B9REPEAT CLS
I9SPRINI"Ulhat is the +ile hame o{ the vocal,ulary"""t

o be loaded ?(Just press 'RETURN'to"""load the +irst

l91INPUT"9 Chars. llax - "{.d!G
l92UNTIL LEN (rnn:i ) .a lO
I95PRINT' ' '

t95INPUTtlX ! l'IAXLENZ !NOlrlZ, MAXI,JDST-, FAILLAXZ, CLASa r PCZ
I96DIr WORDT (l'lAX!lDS7-)
l9TPROCi ni t
r9aFOR I=o TO NOUIT-I
l99INPUTiaX,uloRDia ( I )

200NEXT r
20tcLosE*x
202ENDPROC
293DEFPROCchs
204LOEAL l{t
zOSt{a="O. K. ? (Y/N) "
2O6REPEAT CLS
2OTPRINTTAB (O, 1Cl) i "CLUE COND I TION-' : CCt (PCZ I )

zOBPRINT " TAB l14 ) itJt
2O9PROCEeI ectf roo ( "YN" ) : IFAt="Y" CLS ELSE FEPEAT ELS:

INPUTTAA(O,tO)i"Ehich clue condition(1 to 4) ? "PCZ:UNT
IL PC7.>O AND PC7.<5

2lOUilTIL Al="Y"
2I lREPEAT CLS
2I2PRINTTAB(O,1O)t"No. of Fronq guesses givinq hanqin

q " r FAILI.IAXZ
2lSPRINT"TAa(14)il|lJ
zl4PROCsel eEt+ roh CLS ELSE REPEAT CLS:

PRINTTAE(O,lO)i"Ho( nany xrong quesses f6 hanqinq ?"':
INPUT"(2 to l5) "FAILI"IAXZ:UNTIL FAILI'IAX7.>1 AND FAILI'IAXZ
< 16

zTsUNTIL A3="Y"
2I6ENDPROC

125IFAS='. 'i spz=Ep7.+ 1 : Prt=P'tt+" " I |FPC1.=2 l=I+I:PT.=F
Ts+t'tIDt (l|lOFD$ (TNZ-1 ), r, I )

t24NEXTl
t2slFPE:l=2 PT'=LEFTI (}JORD$, 1 ) +RI 6HT9 (FTt ! LEN (PTt) 1 )

126xz=LEN (WORDt) -5pZ
l ?7 l F P C7.=2 x j1= x 7.- l 5p Z+ L )

l2AlFPc.l=3 x7.=x'u voz
129IFPCZ=4 xil=x?t -co l
l39,=x7.
ISlDEFPROC{ud (x7-)
I3?IFPC'{-X:/ PTt=PTt+Aa ELSE PTt=PTa+'*i'
l33ENDPROC
lS4DEFPROCSt (tZ)
135PROCco+ {
156FOR I=5T06
ISTPRINTTAB ( I I, I ) i cHRl ( 141 ) i CHRI ( 157) rCHR' ( 129) i "HANG

llAN "iCHR3(156)
138NEXT I
ISgPRINT TAA (2, 1:5) i cHRi ( 131 ) ! CHR, ( 156) t "Icopyright*+*

**Alan 6. RoEley*"
l4OPRINT TAA (4, 16) ; CHR:a ( 131 ) i CHR:C ( 136) : " (C) J|JLY 1983"
141*FXl5,I
1424t=INKEYa (tZ)
l45PROCcon
I44ENDPROC
T4SDEFPROCSeI ect{ rorn (ALLoTJED:a )

L46*FX202,3?
r47*FX15,1
l4BPROCCo++ : REPEAT A+=GET5
T49UNTIL INSTR (ALLOI{EDI I A')
I56ENDPROC
I5lDEFPROCi ni t
I52LOCAL I
L53FOR I-O TO iAxqDSz
l54WORDt ( I ) =STRINGa (i'iAXLEN7., " " )

I55NEXT I
lS6ENDPROC
lSTDEFPRocEo+ f
15AVDU23. I ,Oi Oi Oi Oi
l59ENDPROC
I66DEFPROCEon
l6lvDU23t I , 1i O! O; O;
l62ENDPROC
l6SDEFPFOCscr
164CLS: PROCCo++: vDU3 t t O,2
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HARDWARE AND
SOFTWARE ffiicro-Kid FOR TI{E

BBC MICRO

SOFTWARE . Prolr'mt lhlr .r. gu.r!nr6.d ro ronl S.!e hou,s o, wo.k .nd wo,ry wirh rh.s€ uralita.i, oducarion6lA business Oroo.ams on ctss€ne or

r02

lo2d
r03

!05

cASHBOOX
LEOGEF

Ooubl..nrry a columtu w$.cco!.rs &
.n.ly.ir Il I 95 a
Furrli&rB'on 12@'r.G06l@td'* rl9 95 6
Cdd.m.r. CASHSOOK w h.r..g &
. rv.'3 rl l 95 a
tiol('. 218 .dd.a.E Alph. & p@tcode
&n's.rch..,.nvl.b.llorm.r,d.l.r6,
dd.ndrm.nd 41195 a
1.2 p.n. to h.ndr. weklyortunrhrylsr.!.
wh(nl PAYE t il ld I @.Eploy6. Furly
.u!ron.d t2a9a 0
0.ub.e/C.r..h..r hrh up ro 255
colufins, 3lring or nuh.rc d.1., .on6.

f!2 95
6 C.rd, Mi..n.ld, O.ns, Pontoon &
Mr Midon 1595 B/E
Erctrme s.U o, Srek..nd.h.r.., I t

ta93 6/a
Wod 0.6. 

'n 
E.elr!h, Fr.mh, 6..m...

rr.li.n. So..Bh 4795 B
lhr..gEphic h.p. otU.K, EUaOPE & rh€
WOntD C.lcu[.r. rh. dir.nc. b.M.n
.nv 2 Dl.c.5 t.95 A/a
98 lull colou' fl.g. ol rh. luld wnhqu..rons taga B/E
Sl.l'31'ca p&k!C. grvr.g @r 30..!ulE f995 B
P.od!c. van.d C..phr I ch.n. ol
l!ftrion. ar95 B
tl.w.ud'ovi.u.l co6pur.rw.yror..rn.
br{u.g. a7 95 B

ArrdroWOBDWSE 150@F.dr,n t2
acio..n.B f1795 B
rnclud..SEAACHEAS roscr.ch. aASrC
,r€..m..d.h.r ir PROOr'AA ro l'.r
v.ri.blc in. BASIC prolr.m !
FIOCFLUSH ro cr..' r..'d.6t 

'nba.r. '^RAM T7'5 NA
Ou, t .r $ 

'ns 
r.p. 'tu|!d.. 

,iOCAlO,
OEfCHR ro d..rCn I di.Cl.t Cr.ph'c
ch...cr.6, SOATM/C. sry i..r 6.chrn.
c.d. num.nc $n SORTaAS rh.
!rn'.pur.d l.r.!r aASrc $n rosn.. 1595 ,A

6totETe

otgrooc

BOOrS
CASSETTES
6.21_ O|SCS

sEtrosxa

Pnnr gInrr. .nd!rrphi..onorp.rio.

Pnnr...O@. on *dnlD.o.r w{h

'79 FORTH co.d l.^C!.C. ROM
Adv..c.d TunbG..ChE. L.neu.g. ROM

Srudlr.d l..gu.e. ROM w'lh comp'l.r

Conolr.r A..'.r.d L..rn'.o ROM lo.

SuO.rt l.5t I ...y ro ue *odp.a.5sor

Scr6.^ du6p,8 col.ur., .ud.bl.lor

Scr6. d06p FOM, a shld..,8.16.nd

6OM rd di.r pro6rtn. inl.16.r. *..ch,
nl.. e
NEW BOM lor Sp t s, LOGO, ctrcl.s,

a3 95

15 95

f57 50

f57 50

f33 95

4r295

ar7 95

t21tu
lill .r. t21 5o
v.riou3 rrr..lor rh6 BBC M.cro tom 16 95
CtICohpur..qu.nrybr..p.cr.d'.IO3 ra 50
MEMOftEX SS/SO:|OI@T ar995

ss/oola/@l 42095
GP?@A 7 COLOUR lO sh.d. dor 66rr
pri.i.r 5o.pi 436900
S!D.6 l@.D. *lh lr.cror & Fncron
l..d 4275 m
M.lndEE l6Ocr6, 6l@n8. g..ph'c.,
F/T Roll 1165 oo
Shnhh.3"o.67. l@k 6@t J.p.@$

F.om IlAg oo
ooobl. & s'hel. o.tu'ry.v.'r.br. 

'.6ne tl1fi
S..'nLs sr@r Slrd ddk'. wlrn'c,oal9 95
lr" G'@n M6 or, cr..m.lop'ngl'onr

f79 95
JVC l4" Colour Monno.3TO r 4TOpmls 417995
16 b'r 68000/68701 strnd .lon.
conput.r toh r57O@

620

521

6@
60r

@2

603

@5

606

il7
60a

606

7oo
aot
aro

9@

902

9lo

915 otSCUPGaAOE

920

93r

a

a

a

0

s

s

a

s

B

20t

702

30r

302

303

304
305

306

307

504

GAMES I
srocxraAn(Er

otstA cEs

SPEtt-CXEC(

AOD VAT TO ALL PRICES EXCEPT BOOKS,
ADD fI 75 FOR PROGRAMS ON 40 OR 80 TRACK DISC NO POST CHARGE IN UK MOSI PFOGRAMS AVAILABLE ON MICRONET 8OO

Sond lor our lr6e brochuro for m016 inlormrtion batoro parting with your money.
Micro-Aid (AB)

25 Fore Streel, Praze, Camborne, CornwallTRl4 oJx
Tel: O2O9-831274

FFANCE
G E R[,,lANY
SPA N

BE LGIU[,,I
USA
IND A
SUITAALES-15years
MATHS TRANSLATIONS
Colour dragrams exp analro.s
SUITABLES-15yearc

FOR USE: bv leacher w lh whore crass OR: oy rnd v,dua sludenls

CORONA SOFTWARE
73 High Road, South Woodlord,

e6
c6
€6
c6
!6
t5
f6

Di3c
e9
e9
e9
e9
!9
r9

c

l6 !9
Casselle Oisc

London E18 P

and lesls -
ag m. rvers. lowns. seas mo!nla ns

EDUCATIONAL PROGRAMS
Model B and Electron

f.
for BBC

Educational soth are lor the BBC Micro and
Acorn Electron

AdYenluie Oulz B.t. 10 14.95
szilooo 8e4re Bear t{.95
Eells " Cur,e Strlch Planner L.95
ahitds Ptav Pack F'le Handler e6.50
aentasv Aaventure C€sir 14.95
rinancir pact Four'in-a-Bow e1.95
c.irnJ r.a"ssaoe Gollorama L.95
ulins Facx - Numberhang C4.95

Octds-On Monarchs Odds-On Wrilors 84.95
odds-On Musicians Odds_On Countries e4.95
OOOs-On Aritain Odds_On lnventors e4.95
Ftoirir word Processor e6.50
rrioute Wordsquare C4.95
unimo : Science Pacr cil.95
BBC Kalerdoscope BBC Ocluplel f9.59
Frencn vocaoutd.v c8.50

Ado ci.5o lor prograrrs on Drsc and 50p p&p
Th.re c.n beobhlnedlrorn: DIALSOFT,72 Downend Road. Downend,
Bristol BS16 sl.JE orsendan SAEIo obtain our latest Brochure. You can
also enter our Free Monthly Compeiation with a prize o, C50of, oursoft-
ware. All you have to do is sslecl the lour best selling programs ol the

IAL

L

J

Home Compu ter "CONSOLE" in teakwood linish

Simple self -assembly
to house your:

computer, VDU/TV,
cassette player, lapes,

prinler. magazines

SAFELY,

TO ORDER. Send !49.00 Plus 86.00 P&P
(de very 21 daYS) to:

FORDBURY PRODUCTS
PO Bor 20, Hertlord SG14 2LW

ELECTRONICS
Acorn Electron {phon€ lor availability)
gBC Model B 1.2 O.S ....... """"' '
CPSO Prinr6r finc. csbl6)
Disc Ope,ating System
Oisc Orives ....
Oisc Operaling Syslem o/Densily ... ... ..

G3WHO ETTY PROGRAM ,,,,,..,,, ,,,,,,, , ,,

Circuir board lor RTTY d€codsr {inc. inltrucliom)
S!!r D€hs 1OX Printor linc. clbls).... ....
Joysiicks (pair) self centenng ' analogu€ .... .

Prinrer Cabls I Ce nlron ical .. . ....... . . ..............
Spo6ch Synth6sis
0i3c Ooctor,................,
wOBDWISEwordProcessor...... ..............

fI
,,,, ',, f399

.',,,,,',, e299
. fas

..nom tl99
. ..... f91.OO

....... fr.90
. '',,,,,, fa.30
..... f299.OO
trom f16.00

.. fl2.90
.. f65.OO
.. f33.00

€39.0O

Wide selecrion of soltwarc, books. leads, plugs, erc
E lo. lull list. A available Mail Otdet EED

A&B COMPUTING MARCH/APRIL 1984

48 Linby Road, Hucknall.
NotB. NG 15 7TS.
T6l: 0602 640377 (all Prrces inclu

tEl
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With suitable software. the Beeb
can be a very ef{€ctive simulator
of mechanical and electrical
systems. This is because o{ its
high speed, excellent colour
graphics and the availabillty of a
disc filing system - all at modest
cost. The Beeb has therelore
been chosen by Thorn-EMl
Simiec as the basis oI a simulator
of both conventional (manual)
and nu merically controlled
machine tools - known as the
Multihainer.

R€asons for using a
simulator lnclude a capital cost
far less than for a real system and
the ability to explore particular
occurences - which might well
be dangerous in the real situation

- in complete safety. Perhaps
th€ best-known examples are
flight simulators but these reasons
are also valid in the important
field of machine tools. where re-
cent developments have resulted
in a greatly increased need for
training.

Other advantages of
machine tool simulation are:

The machining process may
be visualised, even when - ln
the real machine - neither the
workpiece nor the cutting tool
may be viewed safely, due to
coolant and swarf as well as the
stucture of the machine tool
itself. This can be of particular
value when the simulator is
operated ln panllel with a real
machine tool.

The simulated machlning
process may be speeded up - or
slowed down - r€lative to the
real system and stopped and re-
started at any int€rmedlate stage.

MINI AND
MULTIPACK
Simtec is one oI the companies in
the Engineering Group of Thorn-
EMI(1). Other compani€s in this
group make modems whlch can
be used with the Beeb as well as
Microdrives f or Sinclalr.

Much of Simtec's activity is
in the defence field. They have

- for example - supplied the
Royal Navy with cornputer-based
an ti -su b marin e warfare
simulators for 10 years and over
70 shlps have been so equipped.
How€ver, another side of th€ir
business - equally well establish-

The Thorn-EMt Simtech
Multitrainer spearheads

the BBC Micro's move
into industry.
Gordon Taylor
investigates.

Multipak alone or the complete
Multitainer - to the machine
shop.

Hence th€ addition oI a
computer-based machine tool
simulator to a data Input unit may
be seen as a logical extension oI
their two €xisting businesses -defence simulators and machine
tool automation.

MULTITRAINER
PACKAGE
The computer is also housed in a
single robust casing. It lncludes
the Beeb itself, a single 100K disc
driv€ and a 14 inch colour
monitor display. The same wide
range oI peripherals - e.g.
ioysticks, plotters and second
processors - can be connected
as to any other Beeb. For the
Multitrainer, the most important
are additional displav screens -TVs or monito.s - for larger au-
diences and an (Epson or similar)
dot-matrix printer, both for lGting
stored part-programs and lor
dumping the screen graphics
diagrams of the resulting machin-
ed parts.

The present Multltrainer
package includes a 100K disc
with som€ 83K of specially-
written programs on it. These are
organised in a main menu oI nine
items, four of which are expand-
ed into sub-m€nus.

Th€ first item has an in-
troduction immediately
recognizable by Beeb users,
which leads into the main menu.
Fortuhately, for repeated use,
this menu is accesslble im-

ed - is machine tool automa-
tion. This includes digital
readouts for one (Minipak) to
three axes (Multipak) - the latter
being programmable. These af-
Iord simple indication and in-
telligent, automatically advanc-
ing, indication respectively -which help the machine tool
operator to achieve the required
workpiece dimensions and so
close the conhol loop.

MINIPAK
Such readoub may b€ fltted
to both new and older machlne
tools. These usually have two or
three-axis conbol of the cutting
tool position, as in lathes and
mills respectively.

The Simtec Multlpak
Micro-99 programmable data in-
put unit contains its own
microprocessor (a 280), has its
own "Flexipress" "key" input
panel (for use by gloved or olly
fingers) and three hrge clear
7-dig displays (for the X-, Y-
and Z-axes).

The standard machlning
program storage capacity is 199
steps, which may be divided bet-
ween up to 10 programs - with
a maximum of 99 in any one pro-
gram. In addition, up to 256
characteE of text - e.g- remarks

- mag be stored for each pro-
gram block, for a total of 2560
characters. The on -board
memory has battery back-up Ior
up to 28 days without mains
power. Furthermore, progtams
may be wrltten to and read from
a cassette for long term slorage.
A printer can also be connected
for listlng the stored programs.

With thls considerable
capabillty, Simtec recognized the

need for a tainlng aid that would
allow it to operate independendy
oI the real machlne tool - which
may cost as much as t30,000.
The Multitlainer therefore incor-
porat€s a standard Multipak data
input unit, connected to thre€
multi-turn, manual digital en-
coders to allow the movements o[
the cufting tool in the three axes
to be imitated. Allare mounted in
a single, robust, relnlorced plastic
casing. This is coupled to a Beeb,
running special software to ac-
cept and Interpret user inputs and
to display appropriate text and
graphics. They are joined by a
standard RS 423 serial data
cable. The data input unit can
also be disconnected from the
three manual digital encoders
and connected to a real machine
tool, provided it is fitted with
digital encoding measuring scales
on the relevant axes. Thus both
the operator and the machined
part program may be fully exer-
cised in the classroom. They may
then b€ tansf€Eed - with the

MODEL B
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-

I
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mediat€ly after loading - and at
any time subsequently - by
pressing thp escape key.

The second item is pure test
and describes the commands for
program ming the Multipak
Micro-99. These include: Preset
dimension, Inch/mm conver-
sion, Add/Subkact, Datums and
Signs, Absolute/lncremental
Modes, Approach Distano€,
Resolution and Diameter.
Memory Control Keys, Memory
Description.

The third item gives a
foretaste of the good things to
come by illushating the key com-
pon€nts oI a lathe with high
resolution graphics (Mode 0) and
then using smooth, rapid anima'
tion to show the three s€parate
motions that conhol the cutting
tool position in its hro axes.

The fourth item deals with
programming a part for machin-
ing on a lathe. In this case, the
programs are entered using the
above-mentioned commands,
via the data input keys.

The three options in the sub-
menu allow a prepared example
to be displayed as a finished part,
an own example to be'entered
and displayed and accompanying
text to be entered and viewed.
The workpiece is shown in the
chuck of the lathe in simple
elevatioo, complete with dimen'
sions, while the prompts and pro-
giam commands/inputs scroll
down the right hand side of the
scre€n. The prepared and own
examples may be stepp€d
through by using the space bar,
to reveal the conect input at each
st€p, along with the prompt lor
the next. Very good use is made
of colours and flashing labels to
ald clarity.

The lifth item uses animated
graphics in a simulation of the ac-
tual machining of the workpiece
on a lathe. The selection of the
correct cudina tool can also be
demonshated-as can the effects
of selecting too large a cut, too
fast a movement oI the tool, or of
programming a cut longer than
the available material length. This
last would result in a "chuck
crash" and the illushation in-
cludes appropriate sound effectsl

Items six and seven deal

NuAl -lr.h.. h u..

FEATURE/HARDWARE

CONTINUED OVER
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with the programming of an ex-
ample, and a matching exercise,
for a mill - much as four and five
did lor a lathe. Again the motions

- now in three axes rather than
two - are illustrated, and in
isom€tric projection. The dif
ferences between horizontal and
vertical-axis mills are drawn.

During this example and ex-
ercise, the rectangular/cuboidal
workpiece is shown in two views

- plan and elevation - so that
both the extent and the depth of
cut are illustrated. Colour and
animation (in Mode 1) are used
to great effect to show the pro-
gess oI the machining.

The last inshuction item
looks beyond th€ present
capabilities of even the Simtec
Multipak programmable readout
unit to three typ€s oI computer
nu merical control (CNC).
Whereas the pr€s€nt Multipak
acts as an automat€d monitoring
and display device for the human
operator, CNC impli€s that the
machine itsell closes the conhol
loop, according to pre-
programmed instructions.
Machine tools so equipped are of
course, €ven more expensive
and the case for training
simulators even greater.

Three levels of CNC pro-
gramming are demonstrated.
The lowest - manual data input

- is much as items four and six
above, since there is very little dif-
ference in programming for
auto matic readout or for
automatic control. The next level
uses the special low level
language known as G & M code.

HIGH LEVEL

This is comparable to the
language used in programmable
calculators or to Assembler and is
usually loaded from paper tape.

The highest level ablg il-
lustrates the advantages of high
level, interactive programming
for machine tools. This uses the
pre-programmed "intelligence"
of the computer to provide most
o{ the "technological" informa-
tion - such as the speeds and
feeds possible with various
workplece materials and cutting

Option gn Pcdph.tuls
tools. Meanwhile, the part-
programmer supplies only the
essentiaL part-specific informa-
tion - such as blank sizes and
material. finiahed dimensions and
surface finishes - in answer to
questions. For this limited pur-
pose, such high level, interactive,
programming is much easier than
using a conventional, general-
purpose language such as
BASIC.

Again, these hlo higher
levels of CNC ar€ illustrated with
excellent simulated machining
operations, using high resolution
graphics (Mode 1), colour and
animation. For the former, the
earlier mill programming exam-
ple is repeated, but using G & M
functions instead of manual input
commands. For the latter, a se-
cond lathe programming exam-
ple is shown, having a more com-
plex form generated by roughing
and finishing cuts.

The disc also includes
utilities for formatting and back-
ing up discs and for saving and
loading part-pro$ams held in the
Multipak onto disc.

The screen displays are quite
self-explanatory. However, a
13-page User Guide provides
some additional information -
including engineering drawings of
the three machining examples
and copies of typical text and
$aphics p ntouts.

Even for those who have no
interest in engineering taininq,
this software includes several fine

examples of what is possible with
today's Beeb.

FLEXIBILITY
Although Thorn'EMl Simtec is by
no means the only supplier of
digital read outs and other
machine tool automation. all
operate on similar principles so
that the Multihainer should be
suitable for training on any
sYstem.

Simtec also appreciate that
there is great potential for soft-
ware extending beyond even the
present scope. Indeed, the
above-mentioned programs ate
intended largely to demonstrate
this pot€ntial. A complete suite of
training programs - on six discs

- is currently being developed-
These will cover all the main
machining operations - such as
drilling and boring, in addition to
turning and milling. They will be
available during the first half of
this year and these additional
programs will be equally usable in
€xisting Multihainer systems.

Furthermore, Simtec point
out that the capabilities of th€
Beeb are still retained in full
measure and that a wide and
rapidly growing range of com-
mercial software can also be run.
As one example, they ofler as an
option "Wordwise" as a general-
purpose word processor. This
with the optional printer can be
used for creating haining cource
material and recording the

results. As another option, they
offer "Grafdisk" for simple
computer-aided desisn (CAD)
applications.

The above suggests that the
Multitrainer can make a major
conhibution to the training -and retraining - of machinists in
increasingly technological skills.
This wili become increasingly
necessary as the cost of manufac-
turing automation continues to
fall in relative terms while the
demands for incr€ased accuracy
and productivity continue to dse.
With the help of such training
aids, based on a British computer
and British software, any
mechanical engineering organiza-
tion should be able to match or
better its competitors.

The complete Simtec
Multitrainer costs !4960 (without
options), which seems modest
compared with the other in-
vestments that must be made -both in men (personsl) and
machines (machine tools) - to
stay competitive. Purchasers
already include some of the
Iargest engineering groups in the
UK (such as British Aerospace
and GEC) while overseas sales
include a major order - \rorth
some €400.000 - to equip a
large number of polytechnics in
Gteece.
Reference (1), Thorn -EMI
Simtech Ltd, Sellers Wood
Drive, Bullwell, Nottingham NG6
8UX. Tel: 0602 273747. Telex:
37r42.
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frLL
Ftl.tGERS
(BBc'B') Go!
Fantastic new software pack from NEC - an ultra
fast touch typing course comprising t€n lessons
Irom beginners'standard to full keyboard typing
lnclud6s error checking, spgsd measurement and

colour adiustment facilitY.

As compulsive as a computer game - but get
hooked with a difference; learn a skill that is

essential in the computer age.

Available as

set of two casseftes @ e14.95 inc. VAT
4O or 80 track disc @ e28.75 inc VAT

lrom bookshops or di.ect lrom

NATIONAL EXTENSION COLLEGE
Oepl47

18 Brooklands Avenue, Cambridge CB2 2HN

I

8A9
inc VAT

SILVEBBEEI'

859
inc VAT

StrI/EXXEED Ef,{lt
W€U known Bpewrit€r with manulartuftr supplied ht€rf3r€

Servics svailable fmm e50 nan"nty centlEs.

s57
"PRINTERS"
aBc
BBC lnk Jel (P)
BBC lnk Jets (S)

EPSON
RX 8OT
RX 80F/T
FX 80
r\,1x 100F/T Il
FX 100F/T
Epson Fx80 & FX80 Brbbons

Full range ol EPson

OTHERS
BROTHEF HR1
JUKr 6100
I\,IANNESNIAN PIXY PLOTTEB
MANNESIVAN TALLY I\,1IBO

oKr 80A (P)
OLYN,4PIA ESW 102
SE]KOSHA GP l OOA

SHINWA 4 Colour
SHINWA CPSO
SMITH CORONA TPI
STAR DP5IO
SIAR DP515

229.00
256.00
33s.00
375_00
430.00

4.00
nlerlaces ava lab e

525.00
350.00
505.00
26s.00
180.00
675.00
't75.00

139.00
240.00
299.00
235.00
28s.00

P.ice Price
Er VAT lnc VAT

239.00
267.00

274.85
307.0s

263.35
294.40
385.2s
431.25
494.50

4.60

603.75
402.50
580.75
304.75
207.00
776.25
201.25
1s9.85
276.00
343.8s
270.25
327.75

inc VAT

JI'f,I6100 PBITTEN
18 cps, prcportional spariD8. Uss8 tiumph Adlsr daisynhoels and

DM 82 nbbon8. 2k bufer.

AGCESSOBIES
vlo zo/conmodorE 64 interlace & csbb Aae.

Apple inkdare I cable 878.
BBC cabl8 6lE. EM PC cable 6ll. ek Serial buffsrs 6{0, I6k

serial or Paralel S?e, 32k 810e.

C/WP Computers
Willow House Willow Place

LondonSWIPIcIH
Tbteptrcneol-828 9OOO

Plssso send me d€tails oyl enclose choque/Accesy
Barclaycad (No. )-

S e'rd axn olderin8'
- E)P500 D EX,l4 tr JIIIO 6100

Name

AddrEss-

TOP SAVINGS

MAYFAIRMICROS
sth ttOOR 65 DUKE SIREEI LONOON wl Telephone 629 2487

A&B COMPUTING MARCH/APRIL 1984

'Delete wherc applicable Delivery charge S9.C0

ths ulitinara in Bliab ry. Applo'dnatsv U cps. gup€rscri$,

sub8cript and a[ WoNSta.r featuls. Daisynnee]s available tu[
WH. Snitbs, Ryman €tc.
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This is a version of the board
game Reversi, also known as
Othello. lt is played on an 8x8
board, and the obiect is to trap
your opponent's pieces at both
ends on a horizontal. vertical or
diagonal line. As a result oI this,
the trapped pieces are turned into
the opponent's pieces. The
player with the highest number of
counters when the board is Iull is
the winner. A move cannot be
made if it does not capture aoy
pieces.

The graphics are Mode 7;
crude but effective; your pieces
are displayed as crosses, the
computer's as squares. Moves
are enlered using simple X-Y co-
ordinates. Sound is used wellr il-
legal moves are responded to
with a loud discordant tone; each
time a piece changes sides a quiet
beep is emitted.

A great number of options
are available. The computer will
display, if requested, the time it
takes to search for its move. the
number of board positions it has
looked at. and the number of
moves it has looked ahead. This
certainlv brings home the com-
puter's processing speed! Auto-
play can be selected at any time;
this means that the computer will
play your moves as well as its
own. However, once selected,
this option is not reversible. The

moves can also be listed out, and
the Randomizer will avoid repeti-
tion of moves in the early stages
of games.

The program is crashproof,
and th€ computer responds
quickly; the maximum response
time on the highest skill level
(level 57) is trvo and a hall
minutes.

Overall. I think that this
game is exceilent value; the many
options and varying shengths of
play should keep everyone, from
novice to expert, happy.

Ratlngs Table:

v,olent colouration. This con-
tinues throughout the various oP-
tion displays and is very useful in
hiqhliqhtinq different choices.
The colours are violent but
carefully contrasted and therefore
do the job.

A single key press moves the
program on to the chosen option,
and ESCAPE returns to the main
menu excePt when saving,
loading and sorting. Setting up
the database for your soft'rare
collection. rack of A&Bs or
whatever is easy as pie. The cur-
rent Record is updated
automatically when yoll ter-
minate each Record input with
f0. The Record is split into consti-
tuent Fields which are terminated
with a press of RETURN. The
choice of keys is sensible and ap-
propriate. There is however no
facility to design the record
display. It merely accepts a series
of fields.

Amendments and deletions
to records are made by referring
to record and Iield numbers. A
Iull record can be deleted by
responding positivelg to a Y/N
prompt. All potentially disastrous
moves are checked first with a
Y/N option just to make sure you
are still awake. Any combination
of records can be listed to the
scr€en or to a printer, for th€
serious users among us,

The Search option has ,ts
own menu of powerful alter-
natives. You can 'set', 'reset'and
'invert' all records. These options
select, deselect and toggle bet-
ween the hlo, allowing con-
siderabl€ control over the recotds
you wish to work on at any one
time. The actual search can be
done on the basis of several
preselected criteria. Secondary
searches can be executed with
respect to previous selections.
The h,,/o selections can be 'AND-
ed' or 'ORed' - log,cal and
powerful when you get used to
the concept.

Sorting is carried out on
fields, either the key field (th€
first) or selected fields in the
prescribed order of importance.
Saving and loading are simply
prompts for filenames and a call
to the cassette or disc filing
system. Quitting the program
reminds you that files n€ed to be
saved or they will be lost. The

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERAI,I-

50%
60%
75%
85%
80%

NEVEf,SI

There is nothing particularly
original about this version of the
tried and trusted Frogger game.
As usual. the player must guide
an innocent frog first across a
busy sheet and then over a river.
leaping onto stray logs and the
backs of turtles in the latter case.
There are the usual pidalls such
as being run down by fast-moving
traffic or tumbling off the
makeshilt rafts into the drink.
Also, there is a crocodile which
drifts along with the cunent,
waiting to gobbl€ up the hapless
amphibian. There is a time limit
rather awkwardly displayed b9 a
diminishing coloured bar rather
than with numeric figures. Five
frogs have to be safely taken to
their lilypad havens within this
time.

Although preliminaries and
other routines such as calculation
of high scores are programmed in
BASIC, the bulk oI th€ game is in
Machine code. Some of the
source is unassembled which im
mediately presents an un-
favourable impression.

The game is rather last and
speed and cong€stion of the road
increases as higher screens are
reached. This, coupled with the
excellent facility of being able to
choose one's movement keys

Reverel
Sllwrllnd
Model B
t6.95

Tltle
Publlrher
Machlne
Prlce

Tltlc:
Publb$crr:
M.chln:
Hcc:

Tb. Frog
Soltrr.rr For All
llodcl B
!7.95

Tltle
Publlaher
Machlne
Prlce
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avoids the frustration of olher
versions of this game.

On the Graphics side, the
program scores well, particularly
with the representation of traffic:
the cars are equipped wilh
flashing headlights and are col
ourful and well defined. The
lrog, however. is rather non
descript, bealing more
resemblance to a grasshopper.
To make up for the relatively
modest array of colours available
on the BBC micro, filling of
shapes is frequently achieved by
plotting adjacent pixels in dif-
ferent colours, thus obtaining a
slightly different shade - this
works quite well.

One of the apparent features
of the program is the music
five different tunes are played at
regular intervals whilst the action
is occuring. They are however,
rather disappointing being unhar-
monised and rather
monolonous,

Overall. I feel that although
visually quite pleasing, this game
does lack the polish and outstan
dinq features of most of the
Acornsoft programs. Never'
theless. it is cheaper than many
similar available cassettes.
although at f7.95 it is hardly the
outstanding bargain of the year.

Rattngs Table;

SOUND 40%
GRAPHICS 7O-%
DOCUMENTATION 70%
VALUEFORMONEY 55%
OVERALL 60%

Flextbase
Alllglt
Model I
19.95 - hpel
!13.95 - dlcc

Revealed: the other side of Shef-
field based gamesters Alligata
Sofhrare. Flexibase is a compe-
tent database system for cassette
or disc system users with some
nice features. The header ac-
cesses a set of printer options -
Parallel. Serial and so on - and
once selection has been made,
loads in the main system.

The lirst thing that shikes
one is the presentation. The
database is menu based and the
main menu makes use of some



program is not protected from the
user and listing for study or
amendment is available without
iaving to break down some shtb-
5orn defence. A very solid
iystem from Alligata which will
:lot let down the purchaser. All
:he necessary checks are im-
:lemented for lhe sake of sleepy
ate night keyboard addicts.
Record display is a bit boring but
:he search and sort options im-
)ressive.

Ratlngs Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

40%
62%
70%
50%
60%

with a few interesting features but
it reallg lacks the outstanding
qualities that a topic such as this
merits.

Ratings Table:

stage, you go back to stage one,
with a dilfere n t coloured
background and new character
definirions

When you first load Galaxy
Wars. it asks you if you are using
joysticks or not. I found that
joysticks, if anything. made the
game harder, and so Istuck to
the keyboard. The thing that I

found most outstanding in this
game is the quality of the sound.
ln the docking procedure. I

lhought that the sound was
superb. Also. there is a very fast
piece of colour changing when
you get blown up. So, il you are
going to make a habit of getting
bombed. make sure that you are
wearing sun glasses before you
starl playing. Unfortunately
however, I felt that the game had
little else going for it.

As a conclusion Iwould say
that in the days when software for
the beeb was quite scarce, this
program would probablv have
done well, but today. there is so
much software and it is of such
good qaulity that it needs
something really special to make
the buyer reach for his wallet.
This game is not bad and not
brilliant. but there are much bet
ter games than this for €7.50. In
terest,ng sound effects and quite
good qraphics. but this qame re'
quires a little more thought at the
drawing-board stage.

Ratingc Table:

all-tim€ low...and there was a
menacing battleship homing rn
on us. . .there was no hope of
survival...the Sea WolI was
doomed . . .

This real-time war game is
very much based on the Atari
program "Star Raiders". You are
in control oI the "Sea Wolf" and
have ventured into troubled
waterc - an ambush from an ar-
ray oI enemy vessels is likely at
any moment.

The game, which is com-
pletely in black and white, cenkes
round the Ship's display which is
in three parts. Firstly, the Long
Range scan which shows the
positions of other vessels and the
home base with respect to Sea
Wolf. The Short Range scan
gives a radar display of the
enemy position. G raphica I

simulation of battles is shown
here. Finally, the computer out'
put provides various information
such as th€ state of your weaons,
remaining energy, percentage
damage to the ship and number
of enemies killed (fifteen must be
deshoved for the completion of a
mission).

Encounters with other
vessels ar€ not fully animated -
enemy missiles are not shown
although there are appropr,ate
graphicaland sound eflects when
they are on target. AIso, as you
fire your weaon (either the laer
which drains your ship's energy
considerably, or torpedoes) 6lL
other motion ceases temporarily
- this certainly dehacts lrom the
playability of the game.

Graphical characters are not
particularly exciting - the enemy
ships are shown as vague outlines
whilst those appearing on the
Long Range scan are rahter
bulbous.

When yor-rr mission is con-
cluded or you are deshoyed, the
Fleet Command - alias the com-
puter - will assign you a new
rank. This ranges ftom "Com-
mander class five" if you were
truly outstanding in all spheres or
more probably the highly
derogatory "Corpse class one" if
you simply pottered about in a
cowardly manner.

Overall, this is a fair program

N/A
N/A
70%
80%
75%

-alaxy Wars is an arcade type
lame with three different stages
r play. The first stage consists of

r row of aliens (which look un
-annily like three quarters ol a
each ball) that move across the

:.reen getting lower as the game
:rogresses. These drop bombs at
ery regular intervals. and are

:acked up by unpleasant oblong
reatures that swoop down at

-cur base. If they reach the bot
rm of the screen thev explode,

'rrming a barrier which limits
.lur movement for about five
.:conds.

The second stage has ships
..hich drift aimlessly down the
::reen dropping the occassional
legatonne fo missiles on their
'-49.

The third stage is an old ar
ade favourite: the docking pro-
edure. A color-rrfr-rl mother ship

:agerly awaits the company of
-cur laser base which you move
:fr and right with the "TAB" and
Q keys. lf you succeed in this

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
50%
70%
50%
60%

The scenario for Canyon reads
'You are the pilot of a small
biplane, and the sole remaining
active d€fender of th€ little moun-
tain kingdom of Asdelagainst the
invading robot tyranny of the
Empire of Xar. . .'. Well you can
forget about Asdel and Xar as
you set out on this excellent
game produced by A&B con-
tributor Peter Voke. Indeed you
can forget about everything for a
whlle.

The game is in Mode 2 so
the full colour palette of the BBC
is employed. Some ingenious
programming results in a hard-
ware scrolling landscape forever
changing shape and colour as it
progresses through the screens of
difficulty.

Th€ multilarious robot in-
vaders are politelg inhoduced to
us with the game instructitf,ns on
a separate header program. They
include Beamers, Bombers,
Missile Boats and Proximity
Mines. Then there's the gates of
fire and finally the Imperial
Flagship. The object is simply? to
avoid these deadly objects or to
destroy them with your laser can-
non.

The most impressive leature
of the game is the ability to make
va ous choices about speed,
width oI playing area, number of
enemy and so on. This effectively
means that you have, in Canyon,
a number of different games in
one. Nor are the games easy
especially at the higher sp€eds
and concentration of enemy and

The crew peered out helplessly
onto the open waters. What was
left for us? Our Lasers and
Torpedoes were out of action,
thanks to a cataclysmic battle with
a deshoyer; our present Energy
level was so low that not even a
warp back to home base was
possible; the cabin pressure was
rapidly plummetting below a
tolerable level due to an oxyqen
leak; general morale was at an

Tltle
Publlcher
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BBC Publlca-
tloni
Model B
tr0.o0

Machlne
Prlce
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Vlrgln Games
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MODELS A/B

Ratlngc Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
50%
70%
60%
60%

screen presentation. The snakes
are luridly coloured and coil
about pretty smoothly. Unfor'
tunat€ly the sound is another
matter. What Iassume is suppos'
ed to be hissing sounds more like
two bits of sand-paper being
ground together. lt might be nice
i[ we weYe given the option to
turn this down or even of[.

All in all then an entertaining
arcade type game. I'll just have
one more go,

Ratlngs fable:

Ratlngs Table:

GRAPHICS
SOUND
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
65%
85%
75%

Imagine you are Luke Skywalker
sitting at the conhols of your
X-Wing fighter travelling down
Darth Vadar's Death Star. You
have been sent on a do or die
mission to try and destroy the
Star but the only way to destroy it
is to travel down a 90 miles
tuench.

Along th€ trench are gun
emplacements firing at you lrom
all directions. Enemy Tie fighters
are also chasing you. trying to
make you crash into the side of
the trench or to mak€ you leave
the trench by flying too high.

As you get closer to the vent
your on-board attack computer is
turned on. onc€ the vent is in
sight, cooly line up your sights
over the opening and fire.

Virgin Games have not
made a bad job of reproducing
the scena o and action made
famous by the Star Wars film.
Some areas of improvement
night include the inclusion of a
laser gun in your X-Wing and not
just the all important missiles. At
present the only wag to escape
the enemy fighters is to try and

dodge them. It's very hard even
at skill level one (out of nine) and
can become quite annoying but
the graphics are good and colour
well used. so in this case it is
possible to translate annoyance
into a challenge to your skills.

Raflnge Table:

80%
75%
85%
70%
85%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
75%
85%
75%
75%

This on€ is pretty addictive. You
don't want to try again, you can't
stand the thought of possible
failure. but you still go ahead and
press the S key.

The game is shaightforward
and it takes only a few moments
to master the contiols. These are
the standard Z, X,'. and / keys
for horizontal and vertical move-
ment. The gobbler which you
control has an insatiable appetite
for eggs and for each one he
devours you get 10 points.
Meanwhile your success is
threatened by the red snake
which roams free. eating eggs
and consequently allowing its
fellow r€ptiles to escape. Allthese
snakes can gobble the gobbler so
watch out.

When the gobbler does suc'
ceed in chomping all the eggs,
the game speeds up and phse
lwo begins. Now comes the
chance lor revenge. At this stage
the gobbler can latch onto the tail
of a snake and eat its way up to
the head. It sounds gory but
looks pretty clinical in the high'
res graphics used here. 200
points are earned for each snake.
Now, having eaten all the snakes
you press S and the hissing starts
again. This time you are in the
new higher speed of phase two.

For this type of arcade game
the graphics need to b clear and
colourful and the sounds original
and appropriate. ln the first
d€partment Postern hav€ pro-
duced an athactive and lively

FILER is a most useful piece of
software for those BBC micro
owners who want to use their
machine fot more than arcade
games. As th€ name suggests it is
a lile forming/handling program,
in which the operator can input
the name of a file. the number of
fields in the file and the number
of data items in each field. An im-
pressive range of operations can
be performed on these files via
th€ funciton keys and include
such things as sorting and prin-
ting out the pages of the file.

As you would expect from
Program Power, the programm-
ing itsell is superb with clear
menus, fast respons€ and no ap-
parent bugs. This alone makes
the program well worth buying,
since it achieves exactly what it
claims to do. There are however
a few less than perfect features.

Firstly, I know that Filer is
aimed at the serious user rather
than the graphics and colour mad
arcade player. bul I do feel that a
small amount of colour to liven
up the display might not have
gone amiss. S€condly, there was
no eycatching title page while the
program loaded and all the text
was in readable but rather mun-
dane white. These ar€ only minor
intrusions and as a whole the pro-
gram is excellent and repres€nts
good value for money.

drrte:

JR is ,'r very interesting 2 player
game As the name suggests the
gamc is about oil The idea ol the
game rs to become the richest oil
tycoon by outdrilling. outselling
and oulmanoeuverinq Vour op-
poncnl You must bankrupl him
by exploring. drilling. researching
and repricing. as well as controll-
ing your workers.

You must cope wilh many
problems. {or insta nce pay
demands strikes blowouls and
tanker spills

When the game starts. each
player rs asked the name of his
compang The computer chooses
nho rs going to qo first. Each
plaver has one turn. in which he
may explore. drili. reprice his oil.
research. alter his worklorce or
pass over to his opponent.

By exploring you lind how
deep oil is and how much there
is. You may then decide lo drill.
By putling money to research
you may reduce your drilling
costs. You ma9 need to employ
o emove workers (if the union
will let vou) as your oil-field ex-
pands. Depending on what wage
you pay. this lask may not be
easy.

Each turn you are given data
such as cash holdings. flow of oil.
reserves. sales. costs. profits.
return, wages and the number of
wells you own. You will need to
be careful in your wages and pric.
ing policies if you want to remain
in business.

The game is run un MODE 1

and has a split'screen display: in
addition an oil-well to show pro-
gress at your cunent site. con-
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it presents a challenge to all levels
of player. . The per{ect lamily
game. I have it on good authority
that the manageress of George's
Computer Shop in Bristol plays
Canyon. as her bedtime game.
And she knows her games.

Tltle
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Machlne
Prtce
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iidering the type of game, the
iound and graphics are average.
\ut nolhing too spectacular on
'his line

Altogether a lively and in-
:rresling family game

Ratings Iable:

pensate for overall deficiencies
but they do show thal wilh more
time and care. this mighl have
been a good package.

able to move your pentile into
position.

The final score, if good
enough, is displayed along with
your name on a top five high
score table. Sound is well used,
and graphics are fairly good in
Mode 5.

Pentiles is a good game with
exc€llent response times for a
BASIC program: good value.

Battngs Table:

The RHS logo is a funny but ef-
fective title page for this rather
standard space game, the sort of
thing which comes in a much
superior form the dedicated
games machines. Having said
that, this game uses the BBC'S
sound and colour qualities very
well and I imagine that seasoned
garnesters will have much lun hy-
ing to high score in this galactic

The rather small spaceship
moves (SHIFT) into position to
attack the enemy hoardes which
are indicated on a radar screen.
When in range the ship fires
(RETURN) and swings left and
right (Z,X). All this action takes
place in a peculiarly french blue
sector of deep space.

The game is fairly difficult to
play because of the small sLe of
the gaphics characters. Lining
up shots is awkward and the fir-
ing rate not fast enough to allow
continuous f,ring whil€ swinging
into position. The action is
reminiscent of Acornsoft's Star-
ship Command. The best
method of play seemed to be to
take things very slowly and to
play a defensive waiting game.
Not the most exciting prospect.

It is rumoured that RHS ar€
intimately connected with Chris
Curry and Herman Hauser oI

ofler alternative fack patterns,
three dimensional eflects, great
changing and braking. Fast and
furious but eventually
monotonous,

Radogc Table:

Ratings Table:

SOUNT)
(IRAPHICS
I)OCUMENTATION
VALUE FOR MONEY
oVERALL

45 r,
4( ) "i,
.10'',,

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

GRAPHICS
SOUNDS
DOCTJMENTATION
VALUE FOR MONEY
OVERALL

60%
60%
70%
'75%
70%

?0%
60%
60%
75%
70%

..though this new racing game
'om Alligata is very nippy, it re-
'rains rather one dimensional.
::re graphics are well drawn and
__ovement is as smooth as you
. ruld expect it to be harnessing
-e BBC's hardware scrolling
rpability. How€ver it really is
'rly a matter of going full lilt in.le direction on the sort of
':aight highwag you find only in
, lesert and the three keys lZ lor
.:i. X for right and RETURN to
,:celerate) indicate th€ scope of
_ e game.

There are certainly plenty of
'ier cars around to get in the
r! of your rapid progress. They
, little manoeuvring but

. .netimes dramatically and
:hout warning swerve into Vour
rrh as you attemPt to squeeze
. Unfortunately there is no
-ake facility so it is important lo
:,ie it easy when encountering
-:ific up ahead since it is all too
:sg to fatally shunt into the rear

C of a fellow traveller.
The most difficult aspect of

? game is avoiding the - wait
: rt - ambulances which come

.:eeding up from behind, sirens
.ring. This aural warning sets

- 2 hairs standing on the back of
: neck as you wonder fuom
rich direction the ambulance is
:ning. A most surprising and

: -rarming element, since the am-
..ances don't pick you up. they
,r you down!

The game then is lun to play
,-d attractive to watch. The col-
-rs are certainly well chosen.j.rwever it does not comPare
..ll with car racing games which

my chosen line: really about the
best thing Ican say about it is thal
il is a promising program in its in,
fancy? Confused? Well Ill
elaborate

Our human lriend is depicted
as a rather unglamorous st,ck
man who moves without flexing a
muscle. He is pursued by several
round characlers which are ap
parenlly zombies He has to
move around the island avoiding
their path and also keeping clear
of the potholes lhat are to be
ftrund al regular intervals.

There is no firing routine
lsurely r-rur hapless figure could
har.'e been armed with some sort
oI gun nrrh which to defend
himself?) s<-r rhe qame becomes
grossly tedios afrer a handful of
tries.

Graphical display is achieved
entirely by block printing so
predictably. the screen is bare
and Llnexciting. Mode one has
been used; I m sure use of the full
colour palette in Mode tvro would
habe livened up the visual side of
things.

The game has a fel{,, in
teresting leatures but they are too
few in number and far between.
The unusual but elfective sounds
(supplemented with carefully
chosen enveloping) cannot com-
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45%
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Pentiles is a strategy game in
which you have to fit combina-
tions of 8 diflerent tiles (Pentiles)
onto various sizes of playing area.
Points are awarded depending
on lhe time you take, and how
many spaces left in the playing
afea.

Each pentile can be rotated
either four or eight times depen-
ding on the shape of the tilei with
the exception oI the 'cross'.
which does not need to be
rotaled as it is symmetrical.
Shapes are rotated by pr€ssing a
key, then the pentile is moved ln-
to position with the cursor keys,
and 'fixed' in place with the
COPY keg. The depth (really the
vertical widih) oI the playing area
can be altered. The length alters
proportionally to the width,
therefore there are always the
same number of spaces on the
board.

There ore three skill levels.
On level one the area can be
covered by 12 Pentiles, but the
player is given 15 to allow for
mistakes and misjudgements. A
bonus of 200 points is awarded
for using all oI the types oI Pen-
tile. At this level, all pentiles are
worth 20 points.

Level huo allows you only
12 pentiles, but three can be
'bouqht'. This variation lets vou
choose from five pentiles
displayed. After five turns in this
manner. the cornputer allows
you to change any oI the five
pieces: howevd each change
'costs' five points.

Level three is the same as
level two except that after each
move, a barier across the screen
builds up until you are no long€r
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Acorn so perhaps they will be
concenhating on the games
market lor the BBC (especially
with the lower price tag) while
Acornsofi move into serious and
general interest applications. Un-
fortunately this particular game
isn't essential collecting for the
BBC owner and there are more
original vercions of this ilk
available on the market. The
most attractlve feature unfot-
tunately is the colourlul packag,
ing.

Ratlngs Table:

SOUND
CRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
N/A
70%
70%
70%

All software manufacturers start
by stocking a number of standard
games. They normally can offer
home computer veBions oI the
standard arcade games of Pac'
man, Space Invaders. Frogger
and Galaxians. This game falls
squarely into this category.

Little instruction ne€d to be
given with th€ 'shcoting gallery'
type of game. and little is given.
The only instruction on the
cassette is to use 'RUN in order
to load. Loading was accomplish
ed successfullv. though the com-
puter turning the cassette motor
off a{ter each block has loaded
becomes t€dious.

Full instructions are offered at
the start of the game. These com-
prise which keys are used to
move and fire the laser. and a
breakdown on the points scoring
for each target. A degree of dif
ficulty between 1 and 6 is
available, merely seeming to
change the number of targets you
start with- and the number of
bombs they drop.

The aliens move from side to
side slowly dropping bombs from
time to time, before diving down
at your position. Your job is
either to shoot them with your
laser or avoid them. As each
screen is cleared another screen
appears with increasing numberc
of aliens in attack {ormation. Ad-
ditional lives are added to the in-
itial 3 at 10000 and 20000
points. More points are scored tor
hitting an alien on the dive, than
for picking one out of the forma-
t,on.

Aftet playing the game tor
only a short while, it became
clear that nothing particularly

and sound, I tired quickly of this
game. because the computer is
so good and there is no two
plaver option. I think that Row of
four is best kept as a board game
ofl the computer.

Ratlngc Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
60%
N/A
55%
50%

You are a professor. A potion
you were mixing slips from your
grasP. and you are overcome by
smoke. When you finallv wake
uP, 9ou are rather distressed to
find yourself less than one inch
high. Your only hope is to reach
the crystals at the top of the lab-
table. which will restore you to
your original height.

This task is not quile as easy
as il sounds. however. There ate
a number ol obstacles thal must
be overcome on your way to ac-
quiring the valuable crystals. As
you are only tiny. everything
towets over you: €ven mouse
footprints look hugel There are
55+ locations. including a river.
a vole s hole. a busy road, a rose
bush. a broom cupboard. and
anls nest and a compost heap(!)
There are many objecis such as a
sliver of metal, a screw. some
D.D.T., honey and a whole host
of other interesting things. You
will. of course. need lo be able to
connect things. and in this
respect I lound the adventure
easier than some I have tried.

There are several commands.
strch as the usual North ect.. as
well as left and right. There are
also a large number of un-
documented commands. bul as
the program says. use your brainl
There is a help command but I
found it to be less than useful.

The program its€lf is writlen
in BASIC and- with a small
amount of effort. may be listed if
you want to cheat. Don't! I did
the whole thing without cheating
and it s much more ,un. The pro-
gram is &61FF Blocks long, and

takes five minutes to load.
The program is good overall.

aod one which I would.onsider
buying if lwas an adventurer (l
aml)

Ratings Table:

new was happening. A screen of
aliens was replaced with another
scteen of aliens. Maybe there
were a few more, and maybe
they dropped more bombs, but
all types of aliens were on the lirst
screen. This made the game pall
very quickly.

This may be a reasonable in-
terpretation of the original game
w,th good graphics and ear-
p,ercing sound. but the overall
game lacks a significant factor,
5ow to retain your interest after
more than a few goes.

Radnge Table:

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
80%
65%
75%
75%

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
55%
80%
70%
70%

This strategy game takes place on
a 7x6 board. which should be im-
agined as b€ing vertical.
Counters are 'dropped' alternate-
ly by the computer and the player
until either has made a row of
four counters either horizontally,
vertlcally or diagonally.

Graphics are very good, the
counters actually look like
counterc, and they drop very
smoothly down the screen, th€
volume of the sound cleverly in-
creasing as ihe counter nears the
bottom. It is really a one sided
game, as the computer has a
perfect (as far as I knowl)
stategy. Moves are selected by
pressing the number key cor-
responding to the row which you
wish to drop vour counter down.
Crashproofing is excellent, ex-
cept for one thing: the ESCAPE
key is not disabled, which can be
a nuisance when your hand slips.

Despite the good graphics

ShrtnLtng Pro
leccor
A&F Soltware
I{odel I
t6.00

Skl Slalom
R H Electronlcs
Model B
c8.95
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Softurare for All
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Ski Slalom is a greal game. if a lit-
tle on the quick side for an inex-
perienced game player. Some
sort of skill level selection would
have been a good idea- My uni-
que method of getting huge
scores was to RUN the game on
the Electron which slows it down
just nicelv. However I don't
recommend this course of action
to any Electron owners since I'm
sure RHS will come up with a
d€dicated version some time in
the future.

The Jean Claude Killy,/
Franz Klammer figure is kitted out
with all the standard skiing gear
(actually more the bunny slopes
than world championship) and
the poles and skis move convinc-
ingly as he progresses.
Negotiating the slalom cou6e is
not easy but whatever the out-
come the actual skiing is realistic.
The knees are bent, the skis
parallel; the weight is transferred
to th€ edges as the figure turns in-
to gates.

Nasty spills are all too easy
and occur mainly when he either
hits a gate (even if it is only with
the bobble of his wooly hat), or
when he comes a cropper on th€
snow with a turn which was just
that bit too tight. There are also
particularly icy spots on the

Tltle
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Prlce
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:ourse which cause a degree ol
nstability.

The astounded player also
::nds that some biased fanatical
iupporter throws the occasional
rnowball which usually results in
:ie demise of his star skier The
.aid snowball comes hurtling out
rf the background and is ex'
:remely difficult to avoid. If you
Jo manage it then you may well
'nake the high score table which
regins at 1.000.

The conhol keys are simply
rpldown and slow/fast. The
round closely mirrors the count-
lown and ski noises and the
graphics are colourful and
.mooth. A super game for the
.rinter. lt's not easy but that
:eflects the reality of the sport.

Ratlngc Table:

the other. This fact is very useful
to know. Alter about four
screensrul you gain a free life
which you will need very soon
afterwards. The game speeds up
considerably at this point and you
have to be very quick to avoid
disaster.

The graphic quality of the
game is good but not outstan-
ding. The man really runs and
the monsteE look very mean.
This is one type of game where
graphic talent on a machine can
not easily be shown, and
Monsters does not show itl

The game is let down a little
by the sor.rnd. Th€re is nothing
remotely exciting at all in this
category. I feel that a little more
should have been done to ,m-
prove the quality of sounds.

The conkols pose another
problem. They are the standard
ZX?', but the dig + fill are
operated using d+f which are
too far away to b€ used easily.
You have to take your hand off
one set of controls to dig or fill
and this can lead to problems. I

have suffered many an untimely
death due to this. Joysticks can-
not be used unless you alter the
program as in A+B Computing.
I feel that this is a valuable addi-
tion to the game.

Summary: Good but expen-
sive at €9.95. Not as refined as it
should be

Ratlngc Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

This game is the latest release
from Program Power. It is com-
pletely different from any game I
have seen and is highly original.
The object of the game is to keep
a generator filled with oil. lI the
oil"level drops too low, the lights
in the factory flicker and the
generator will stop. Felix is the
hero who must obtain the oil. To
do this he musi ,irst negotiate a
conveyor belt and the packages

on it. Then he climbs a ladder
and tries to avoid three gremlins
sent to kill him. This he does
either by running or by using a
pitchlork with which to spear the
gremlins who fall down and die.
A further hazard is a rat which ap-
pears from time to time. A bag of
rat poison (which can be left on
any level) has been thotrghdr.rlly
provided so you can kill the rat.

The controls are A: Z: !: cur-
sor down; and cursor up to iump
on the conveyor belt. and to get
high-up obiects. Once you have
reached the oil you must Felix
back to the generator with the oil
can, whereupon the game starts
again but with more gremlins.

Graphically. the game is very
good. All the children look real
and all movement is as smooth as
it could be The multicoloured
graphics fac,lity has been well us-
ed to provide a colourful game.
Th€ rat is especially realistic-

The sounds are excellent.
The generator hums away happi-
ly to itself. a boing" is produced
when Felix jumps, and the
squeaking ral has to be heard!

The instructions given are
also very good. They ate on the
cass€tte insert card and are very
clear. Thev include lull loading
instructions. and advice iI you
have loading problems. My only
caus€ for complaint is the Iact
thal the game is so hard!

Ratlngs Table:

'qz, I

It is very fast if you want it to
be. with 15 diflerent levels of
speed to choose from and the
same number for 'difliculty'.
Level one just zaps down the
screen and you can hatdly see it
so there must be some big delay
loops for the easier levels. The
grid of delences are randomly
generated for each session and
this adds to the enjoyment as the
firehawks buzz down the screen
wings flapping, a deadly swarm.
Rather macabre is the way in
which the odd wing r€mains flap-
ping in space after the rest of the
character has been blasted away.
I doubt whether this is inten-
tional.

The background colour and
the Firehawks are also randomly
painted but the best bit of
€raphics is when you finally suc-
cumb to the attack and the
Phoenix rises to a glissando oI
notes and generally ecstatlc
noises.

The general game playing
method is to blast through th€
walls to get at the Firehawks (they
only take one blast). They also
munch their way through the
defences as they advance. A
good tactic is to cover the holes
that appear in the walls but it
often comes down to a one to
one conflict near the bottom o,
the screen. h's diflicuh hanging
on. Maybe that's why I like it.

Radnge Table:

GRAPHICS
SOUNDS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
85%
80%
90%
90%

Anyone who has played and en-
royed the game "Space Panic" in
an arcade will find that Monsters
rs quite a good game. The idea oI
rhe game is to kill ofl monsters by
?urying them. There are
walkways and ladders for your
man to run along. You have a
shovel with which you can dig
holes ,nto which th€ monsters
iall. When a monster does fall.
you must quickly lill the hole in. If
lou fail to do so, he will be more
powerful when he forces his way
out of the hole. You have a
,imited oxygen supply. and as it is
used up, you will not be able to
run or dig as quickly.

On the lirst screen ther€ are
rust three monslers. After this,
you will find that it is not so easy.
After a couple of screens, a lfeen
monster ardves. He has to be
knocked ttuough ttvo levels. The
white one who appears later must
fall three levels before he is killed.
They are very hard to kill.
However, any two monsterc can
be hilled by dropping one on to

60%
50%

?%
50%
60%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOB MONEY
OVERALL

85%
85%
85%
80%
80%

Another shoot 'em down game
for the Beeb. At first sight this did
not seem all lhat encouraging
despite the exc€llent packaging.
However Firehawks proved to be
fast fun and extremely addictivg
The format may not be too dif-
ferent from other such hro
dimensional dash across the bot-
tom of the screen and {ire games
but Firehawks had that profes-
sional arcade edge which is hard
to deline:

75%
75%
70%
80%
75%
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Earth Battle is a relatively short
(4K) program designed on a BBC
ModelB OS.1.2. Using MODE 2
graphics (hence the need for the
Model B), the program is a space
game with a slight variation from
the rest.

The scenario is that of a
doomed Ea h, having been
redr-rced to a smouldering pile of
ashes by the superior invading
aliens. The last of the surviving
inhabitants are being evacuated
via space shuttles to communes
on the moons of Mars. The task
has nearlg been completed.
However, the long range scan-
ners indicate that yet another
wave of aliens are approaching.

The player commands the
sole remaining laser battery.
situated behind a nearby moun-
tain range. The battery is pro,
tected by a force field, but this will
be gradually eroded away by the
aliens' own lasers. The battery s
own fuel source to the lasers will
not last for ever. However, while
these resotrrces last. the aliens
will only attack the player and not
the remaining inhabitants.
Therefore, it is the player's job to
present to the remaining people
of earth as many minutes as
possible to get away before the
plan€t is totally anihilated.

HOW TO USE
THE PROGRAM
To use the program is extremely
simple. When running, the con.
trols are as follows Up/Down
and Left,/Right are controlled by
the cu6or keys- These are used
to target the laser sights on the
screen. To lire the lasers the
space bar should be depressed.

By changing |ines 240 and
330 to 370 it should not be too
difficult to change the keys which
produce movement if you want
to we Z,X,/,'. or some similar
combinalion. The necessary
values are in the User Guide

At the bottom of the screen
the mountain range behind which
the battery is situated is
displayed. At the top of the
screen. the levels of fuel and
energy remaining for the lasers
and force-field respectively are
shown, together with the length
of time for which the player has
been in combat

Batfle it out in 5D with the
invading alien force. Earth
is doomed but the human

race may Y€t survive.

At the start of the game, the
player has seven hundred units oI
Iuel for the lasers, and t'r.,o hun-
dred and fifty units of energg for
the forcejield. At the end of the
game the score and the current
high score are displayed,
together with an option to play
again.

Only one alien is shown at
any one time. This will move all
round the screen altering in si2e
as it does so. Every time it fires its
lasers at you, the player's force-
Iield loses three units of energy.
Every time the player fires
his,/her lasers four units of fuel
are used. For every five aliens hit,
the enerw reserves of the force-
field are partly regenerated.
However, there is no way of
reclaiming luel used up by the
use of the battery s lasers. It is
therefore sensible not to keep the
space bar depressed continuallg.
The best mode of attack is to wait
until the alien crosses the sights
and then fire. If this is not done,
the player may be placed in the
unforfunate position of running
out of fuelfor his/her lasers while
still having some energv remain-
ing in the force-Iield. If this oc,
curs, all the player can do is sit
back and watch the force-field be-
ing eroded away without being
able to do anything about it.

PROCedures used tn EARTH BATTLE
PROCINSTRUCTIONS
Displays instructions for game.

PROCMOUNTAINS
Used at beginning of game to draw in a mountain range at the bot-
tom of the screen.

PROCSTARS
Used every time an alien is deshoyed, to plot new sta6 in random
positions on the screen.

PROCSA
This routine generates the position of a new alien and re-initialises
the necessary variables.

PROCALIEN
Deletes the position where the alien was last, alters its s,ze and then
draws the alien in its new position. (Thus g,ving the visual ef{ect of
motion in three dimensions).

PROCMOVE
According to which key has been pressed by the player, this routine
either alters the x,y co-ordinates of the laser sights, or fires the laser.

PROCDISPLAY
Displays the laser sight on the screen.

MODELS A/B ELECTRON
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PBOCFIRE
Draws in player's laser bolt with accompanying sound eflect, pauses
for an instant then deletes it again.

PROCALIENFIRE
As above, but for the alien instead

PROCALIENEXPLODE
When the alien is hit, this routine simulates the explosion on the
screen, sets up a new allen and restarts the game.

GENERAL STRINGS
A$

PROGRAM
FEATURES
Apart ,rom the following excep-
tions, Earth Battle should prove
no problem in its conveEion to
other systems.

MODE 7: The teletext mode
on the BBC Computer, oflering a
text-only format of 40 x 25. In
this mode, CHR$(141) g€n€rates
d ou ble height characters,
CHR$(135) makes whatever
follows on that line flash on and
ofI while CHR$(129) to
CHB$(135) produces text oI dil
ferent colourc.

MODE 2: Graphics Mode 2,
using 30K oI available memory
space. Provides for 16 different
colours, a text formal ol 20 x 32
and a graphics resolutlon ol 160
x 256.

vDU 19,X,Y,0,0,0 : Com-
mand telling computer to ex-
change loglcal colour X for Y.

vDU 28,0,3,19,0 (LrNE
100): S€ts up text wlndow which

'FX12,0 resets both of the above
commands.

'FX15.1: Flushes the
keyboard bufler.

MOVE x,y: Move graphics
cursor to horizontal position x
and vertical position y.

DRAW x,y: Draw a line
from the current position of th€
graphics cursor and the point x,y.

GCOL0.X: Sets colour ol
graphics to logical colour X.

TIME: X: Resets the inter-

nal timer to X.
CLG: Clears the graphics

screen.
PLOT 85,X,Y: Compl€te

and fill in a triangle in the current
'$aphics colour between the last
trro points visit€d and X,Y.

PRINT TAB(X,Y): Print at a
position X characters across the
screen and Y lines from the top.

RND(X) WHERE X 1r
Choose a random number bet-
ween I and X.

is three lines deep and nineteen
characters wide at the top of the
screen,

PROCXXX: Carry out pro-
cedure XXXX. Can be replaced
by GOSUB / RETURN on other
systems. However, the PRO-
Cedure routines run faster.

VDU 23: Us€d to create
user-def ined characters.

VDU 24,a;b;c;d; : Sets up
graphics window. Graphics will
then only appear in the area a
from left-hand margin, b from top
of screen, c away from left-hand
margin and d away from top of
screen.

'FX4,1: Disables the cursor-
conhol keys, thus enabling them
to be used as dtection controls in
the game. (lVhen pressed, thev
return values beh^reen 136 &
139). 'FX4,0 returns th€m to
their normal purpose.

'FX11,1: Sets period before
auto-repeat to 1,/100 of a se-
cond.

'FX12,1: Sets auto-repeat
of keys to 1/100 of a second.

PROCTIME
Works out, then displays in minutes and seconds, how long the
game has been going on for.

VARIABLES USED IN EARTH BAT.
TLE
SPECIALISED VARIABLES
P% : Fuel lelt lor lasers
SH% = Curreot strengrh of shields
A% - Player's choice of direction of movement etc.
ZZ : Time at point when game was suspended
X%,Y% = Cufient position of laser sight on screen
Pl%.P2% - Current position of Alien on screen

COUNTERS
AL% - Number oI aliens killed (modulus 5)
HISCORE : Highest score so far

GENERAL VABIABLES
K1%, K%, X1%, X2%. Y1%, M%, M1%. J%, J1%, F, PP. C%,
c1%

PROGRAM STRUCTURE
Lines 10 . 50

Display title and gives user option of instluctlons.

Lines 60 - 23O
Sets all necessary variables, derines text and graphic windows,

displays game format on screen, sets up the position of the first alien
and resets the auto-repeat delays and time clock.

Lines 240 - 30O
The main game cycle lays between these lines. The program

rep€ats continuously through these lines, only leaving them to move
the alien and lire its lase6, or to obey a play€6 command.

PROGRAMMING
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Lines 310 - 390
If the player has used one of the cursor keys. this routine adjusts

the co-ordinates of the cenhe of the laser-siqhts accordingly. The
routine to draw the new sight is then run. If the player pressed the
space bar, the fire'laser routine is executed. (line 370).

Lines 40O - 420
Draw laser-sights on screen

Lines 430 - 54O
Display player's laser beams with accompanying sound effects.

re-displays the new fuel level and check to see iI the alien has been
hit. The time is then updated.

Lines 550 - 590
Randomly generate the position where the alien will appear

from. The scaling variables used to make th€ alien alter in size are
reset.

Lines 600 - 740
Line 610 deletes the present alien on the screen. 620 to 690 ad-

justs the position o{ the cenke of the alien, thus occasionally causing
it to change direction. The scaling factors are also changed, causing
the alien to be either smaller or larger than the one just preceeding it.
when il is next displayed. (fhis creates the illusion of the alren mov-
ing away from and towards the player.)

Line 730 draws the alien on the screen: P1%/P2% being the
horizontal/vertical position oI the centre of the alien.

Lines 750 - 860
Draws the alien craft's laser beams on the screen, with the rele-

vant sound effect. The value of the player's lorce field is
decremented by three and the new energy level displayed.

Lines 870 - 107O
Simulates explosion of Alien. At the beginning oI this routine,

the time counter on the screen is stopped. If lhe alien deshoyed is the
ftfth tn the curent series, the force lield enerqy level has thirty-five
units added to it. All the necessary variables are either res€t or ad-
justed, enabling a new crall to be displayed. The screen is cleared
and a new set of starc plotted. The clock is resiarted and conbolpass-
ed back to the main loop.

Lines 1080 - 1150
This routine is only used once in €very

mountain scena o at the base of the screen.
jolning up many diflerent sized trlangles.

game, and draws the
This is achieved by the

Lines 1160 . 1230
Produces a hundred randomly placed stars on the screen.

Lines 1240 . 1360
Used at end of each game. The demise of the player's laser bat-

tery is simulated. After this, the length of time which the player sur-
vived for is shown, together with th€ longest time so far. An option to
play again is given. If this is declined, the program ends. I( not, the
program resiarts.

Lines 1370 - 1440
Instructions displayed.

Lines 1450 - 1470
Routine used for gen€rating the on-screen clock. (Shown in

minutes and seconds)

ro rloDE 7
2l, FOR N=t TO ?!PRINT IAB(l!):CHRa(lfl)aCHRJ(14tli"

EARTH BATTLE.,: NEXT
3!, PRINT TAE(tO,lO):"A P.J-K- PRODTCTION"
46 PRINf TAA(5r20)r"DO You REQUIRE INSTRUCTIONS (Y/

N) ": At=6ETa
5!l IF At="V" THEN llOD€ 4:PROCINSTRIJCTIONS
6.t HISCORE=O
70 ioDE ?
ao Pz=lo@ | SHZ=?5O. x 7.=Q. Al7.=o
9ct VDU 19,6 , O, O, O, O

100 vDU :B,o,3, l9, o
i IO PROCSTARS
l:O COLOUR l SOr CLs
Tf,O PROCIIOUNTAINS
140 vDU 24,Oi260; 1?7Oi89Oi
15!t COLOUR I:FElNT"l'llEL' iIAB(9):"SllIE(D":PFlNT lna(a,

) i " T !llE"
t60 PFINT IAB(5rO):P7.r" ".PRINT IAA(r6'O)iSH7-i" ":PR

INT TAB(l1,2)i"o"i" "
t7O ltZ=6OO. YL=7OO
tao PRocsA
I9!l PROCAL IEN
?oo F8ociovE
?lo *Fx4, r
??o rFtrlrl
::O TIllE=O
?4O A7-=IN&EY(O):1F AL =116 AND A7.,=1f,9 THEN PROCIIOVE

25O IF INREY( 99) AND E7:O THEN PROCFIRE
260 lF RND(7)=1 THEN FROCALIENFIRE
270 *FX 15, 1

2AO PROEALIEN
:9O lF SH7-. =O THEN ZZ=TIME:GOTO lf4o
360 GOrO :40
f,ro DEFPFOCTOVE
l2O GCOLO, O: PROCD I SFLAY
3fO lF 47-=1:5 IHEN XZ=XZ-EIO. IF X7.iO IHEN XZ=O.6OTO :

80
34O lF A7-=t t7 THEN XZ=xZlAOi IF \Z t?7O IHEN x1.=t?7or

60T0 3AO
35O tF A7.=1lA THEN YZ=Y7.-BO: lF Y7.,260 THEN V7.=?6Or60

TO 3BO
365 lF A7.=La9 THEN Y7-=Y7-+AO: IF YZ:9OO THEN Y7.=9OO
:7O IF INKEY( 99) AND PZ:O THEN PROCFIRE
fao 6COLo,2: PROCD I SPLAY
39O ENDPROC
4O'I DFFFROCDISFLAY
41O IIOVE X7--l5,YZ!DRAUI X7.+15,Y7.!fiOVE XZ, Y7--15! DRAI,J X

7,.vL+t3
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42O ENDPEOC
43CI DEFPROCFIFE
44O 6CoLO,7
45O I'IOVE Ot3gO:DFAW XZ,Y7.:DEAW 1:79,3OO
460 SOUND O, - 14,5, !
47O FOR l;=l TO :O:NEXTTGCOLO,O:I'.OVE O,trOO:DFAW X7.,Y7.

: DRAW 1279,3OO
4A9, lF x,x,.i tPLZ X1Z) AND X7..j(P17,+x1i., AND Y7->(F2z-Ylz

I AND Y7,< 1P27,+Y IZ ) THEN PROCALIENEXPLODE
499, P7.=PZ-4
5OO PRINI TAE(5,O) iFZi., ,.

3l9, IF Kz=@ THEN FAOCALIEN
52O 6COLO,7
5;O PROCTIHE
54O ENDFROC
59O OEFPROCSA
560 FIZ=RND(ll5O,: IF P17{ IGO THEN 56c,
57O P2Z=FND(929): IF P?7-r35o THEN 57o
gAO X 17.= I O: X:Z=5 | Y lr.=4: nZ=?Or t417"=701 J'x=?t J lz=,
59O ENDPROC
600 DEFPROCALIEN
61O GCOLO,O:GOSUA 73O
6?0 PIZ=PlZ+li,.r tF Pt'l: LOO THEN F17=lOO:l'171=2O
630 lF PtT':llqo IHEN P17.=!lOO.iL=-l Z
640 IF RND(fO)=trO THEN fiZ=-i7.
6A0 P2'l=P2Z+$\7-t lF P?7.<a?O THEN P27-=3:O r fi 17-=20
660 tF P?7.:B4g THEN P27=A4O:x17.=-d17.
t7O Xl'l=Xlr!+Jlt X?7.-X?L+J llt YlX.=y lZ+J 17
6A@ lF Xl7->llO THEN J7=-?:J17,=-1
690 lF Xtr... LO THEN JZ=?:Jt7=l
7OO 6COLO,5: GOSUB 7;S
7ro PROCTIXE
72O ENDPROC
7 -,O |OVE F l 7. - \ 1 7., F ?7. -y I 7.r DRAI, P1 7.+x 1 7.. F l7.-Y I Z: DFAl,l F

17.+X27.,PzZr DRAU PIA+XzX.,P?'l+Y l7.r DRAU P LZ-X2L,P27.+Y lX.. DR
Al,J P1r(-. X2Z, P27. DRAII P lZ-X lZ,P27-\ 17-

740 RETURN
75O DEFPROCAL IENF IRE
769, K1.=P l7-. rl'r-=P2z
77O SOUND O, 1O,4.19
7AO PROCMOVE
79O GCpLO,?
BOO I'IOVE 35O,]OO! DRAW k:7-,iil1:DRAN AOg,fOo
AlO SH7.=SHZ i:PRINT TAB(16,O) isHz: " "
420 FoR PP=1 TO tr5.NEXT:GCOLO,O:taOVE ]so,300: DRATJ K7

,l<17: DRAI{ AOO,3SO: GcoLO,T
43el PROC OVE
B4g KZ=O
A5O PROCTII'lE
860 ENDPROC
A7O DEFPROCALIENEXPLODE
AEO ALZ=ALZ+l

B9O IF AL7.=5 THEN SHZ=SHZ+55: aLz=o: PR I NT TAB(16'O)rS
HZi" "

90@ ZZ=rr,hE
91O GCOLO,6
92O SOUND O1-13'6'48l
93O FOR AZ=1 10 40
94@ tlOVE PIZ,P2Z
95O DRAW RND(ICIOO),RND(1OOO)
96et NEXT QZ

9AO FOR B=1 TO 15
99O FOR N=l TO :5:VDU 19,6,F,O,O,O.NEXT

1OOO tF F=6 'rHEN F=O ELSE F=6
1@ to NEXT
182O VDU t916rO,O,@\O
1OJO CLE
lO4O PROCSA: PROCSIARS
lg5O TIIrE=ZZ
l060 PFOCT IllE I PROCI'IOVE
IOTO ENDFROC
IOAO DEFPROCMOTINTAINS
tO9O IiOVE 1279,1O: rOVE l:79!1O
I lgs GcoLo t ?
I l1O PP=l2OO
1120 REPEAT
l13Q pF=FF_RND (sct': PLOT A5!FF,AND(??A)+2OiFLOT es,p

P+RND (:O) , 1O: UNTIL PP.:s@
114O FLOT a5,O,1O
I I50 ENDFFOC
1 160 DEFPROCSTARS
tLTg GCOLO,T
llBO FOR N=l TO lOO
LI9O CZ=RND(t@OO):IF C1'i?4O THEN 1l9al
l2OO C11=RNO( l?OO,
l? fO l'lEvE C1z, cz: DFAUJ c 1z, cz
1::O
t:tro
l?40

t26@
l?70
t2e@
t290
t300

NEXT N
ENDPROC
*FX11tO

FOF E=r TO 4el: VDU19,O,
FOR L=l TO 40: vDU19 r o,
NEXT N

r,roDE 4
*FXl2!O

o, ta, o
71@,o

, O: NEXT
,O:NEXT

1:lO PRINT"TIT'IE GMN WAS | "r tzl Dtv 6g00)nOD 60r " ll
TNUTES "; (ZZ DMA,O)i1OD 6Oi" SECONDS '
ll2O IF ZZ.,HISCORE IHEN HISCORE=ZZ
ltSo cRINT'," "HIGH SCORE IS "i (HTSCORE DMOOII)MOD 6ct

i" MINUTES "i (HISCORE DMB@)iIOD 60:" SECONDS"
l:4O PRINT""'Do you wish to play again (Y/N)"
1:5O At=GETt:IF At="Y" OR At="N" THEN 1560 ELSE 1550
1f6O IF At="Y" THEN 7@ ELSE END
Ii57O DEFFROC TNSTRUCT IONS
lfao PFINT TAB(6):"INSTRUCTIONS FOR EARTH BATTLE'
1:9O FRINT"" You are the last linE o, defence +or

Earth- You cannot save the planet, but you Ean give th
enouqh time to enabre ther to esEape."

l4OO PRINf "" You yourself cannot survive,but {hire
your shielde and {uel last, you can still destroy t
he aliens. For every {ivealiens you destroy your shield
E wrtl be partly replenished-"

14lO PRINT""A cross is marked on the screen *here
you. guns are airtng at- To alte. its position, use
the Eursor control keys. To fire, use the tpace bar- A
dire.t hit is sometifres not necessary in ordE. to destr

142O PRINT "'Eood Luck ! "
14f,O PRINT"'TAB(4,i"PFESS ANY KEY TO START THE GAllE"

144O ENDPROC
145O DEFPAOETIME
1460 PRINT TAE(11,2);(TIl'lE DIV 6000) I'IOD 60r":"i(TIl'lE

DMOO)I'IOD 6Ot " "
r47g ENDPROE
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MODELS A/B ELECTRON

Down
MemoryLdne

In the last two issues I mostly talk-
ed about speed, so this article is
given over to the problem of
memory. It will cover what
various bits of the BBC micro
memory are used for, which
ports to use in an emergency,
and how to use them. The vital
topic of 'relocating' programs -particularly useful Ior owners of
disc drives - will also be dealt
with. First, here is a broad-brush
picture of the uses of the various
pages in the BBC micro's
memor9.

Zerc page: &00 to &FF
This is available to lhe 6502

microprocessor, the heart of the
computer, much laster than other
ports of the memory, using fewer
op-code bytes. It is therefore us-
ed for all sorts of things &70 to
&8F is reserved for the user.

Page 1: &100 to &lFF
This page is used by the

6502 to store numbers tem-
pororily. It is called the 6502
stack.

Page 2: &2OO lo &2FF
This page is used to store im-

portant addresses, Ilags, and
variables used by the operating
sYstem.

Page 3: &300 to &3FF
Stored here is all the infor-

mation the operating system
n€eds to keep track of lhe
graphics and text in th€ cunent
mode, plus a few other things.

Page 4: &400 to &4FF
This page and the next three

are used by the BASIC inter-
preter chip for running BASIC
programs or interacting with the
user through BASIC commands.
Other languages such as BCPL,
Forth and so one may also use
these pages. Under BASIC, page
4 is used for storing the resident
integer variabl€s A% to Z% and
@%, plus pointers to any other
variables in use, and to the pro-
cedures and functions.

Page 5: &500 to &SFF
Thls is used by BASIC lor

various more or less imporlant
numbeE and flags.

Page 6: &600 to &6FF

The spacetime
series pours over

the pages of BBC and
Electron memory

€-,
aa

is connected to Econet. and the
top half is used if you have exta
ROMS fitted such as View. Word-
wise, or Forth.

THE SPACE
STEALERS
From &E00 to the bottom of
screen memory is nominally all
lor you, the user. However, a
number of things can steal space
from you. Here are some of
them:
a The disc system will take
pages &E to &18 for loading and
saving data or progams. storing
its catalogue, and so on. Page
will be set to &1900; some details
of how to r€cover this memory
are given below.
a Other systems such as Econet
may also steal space, some of it in
addition to the space the disc
system takes.
o If you use a 'FX20 in order to
be able to define extra characters,
you will lose one page of memory
lor every 32 characters you ask
for. 'FX20,1 will use up one
page, while 'FX20,6 will use six.

So on a disc system,
operating in mode 0, under
'FX20,6, page will be at &1F00
and HIMEM. which marks the
top of usable memory and the
beginning of the screen memory,
will be set to &3000. This leaves
just 4.25K bytes of free memoly.
(This somewhat exteme exam-
ple is not entirely fanciful. h isjust
what would be needed to per-
form multilingual wordprocessing
on an 80 column screen, using
Roman. Greek and Arabic letters
simultaneously. for inslance.
What is remarkable is not that
such a task is difficult- but that a
BBC micro with a second pro-
cessor attached could do it quite
easily!)

NO ROOM IN
THE INN
Now let's see what can be done
when you, the micro user, feel
you are running out oI memory-
For the moment, I assume you
have an ordinary tape based
model B, page is at &E00 (iI you
are not sure what It is, type
PRINT PAGE) and the dreaded

ou NO ROOM message has iust
or com€ up.

This is used as temporary
storage for various things like str-
ings ands sets of parameters that
the BASIC int€rpreter needs
space for.

Page 7: &700 to &7FF
This is used by the BASIC

interpreter for storlng the cunent
input line for 'crunchlng' it.

Page 8: &800 to &8FF
Mostly dedicated to th€

sound system. The current
envelopes are stored at the top,
from &8C0 up. and the four
sound channels are conholled
through the memory locations
&840 to &87F.

Page 9: &900 to &9FF
This is not used unless the

cassefte is recording a program,
you are sending data out of the

,- .C

RS423 port, you have defined
exha envelopes, or a speech
system is in operation.

Page A: &A0O to &AFF
Used even less than page 9:

only when loading lrom cassefte
or receiving data through the
RS423 port.

Page B: &800 to &BFF
This area is used to stor€ all

the information programmed into
the functlon keys 0 to 10 (or 0 to
15 if you use 'FX4.2).

Page C: &C00 to &CFF
The user-defined characters

numb€red 224 to 255 are stored
here.

Page D: &D00 to &DFF
This page is used lf y

system has disc drives attached
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The simplest, most obvious
thing to do is to move page down
a bit. Save the Pro$am, tYPe
PAGE = &D00, and reload Irom
tape. There is absolutely nothing
that can go seriously wrong Pro_
vided vou are not connected to a
drsc drive or Econ€t. and stick
with the BASIC interpreter.

Moving page even lower is

oossible. but becomes hickY.
irAGE = &C00 is alrighl if you
are not using user-defined
characters and the program does
not define any, for instance if the
program is a massiv€ adv€nhrre
game in mode 7. Selting
PAGE-&B00 means 9ou can-
not use the red function keYs.
Watch out for side ef{€cts.
Redefining characters or Iunction
kevs will wreck your program,
and so will pressing BREAK.
OLD will give the BAD PRO-
GRAM message.

II you are prepared to Put uP
with these problems. there is vir-
tuallv nothing to stop you moving
page down further, although it is

not possible to load a program
from tape into Page &A, or to
save one from Page &9 onto
tape, since these pages are used
during the loading and saving ac-
fiy'ries. The way around the Pro'
blem is to use the technique of
relocation, Iamiliar to disc users.

CHEAP
REMOVALS
To get a progam into Page f. it
has to be loaded somewhere else
and then moved to page 9 after
all the tape operations are com'
plete. Page can lhen be set equal
io &900 and the program willrun
rn the usual wav.

There are several problems
h€re. First. where to load the Pro-
gram, and how to do it. It should
be loaded somewhere higher
than &A00, usiog 'LOAD rather
than LOAD or CHAIN. Second,
how to move the program into
place at &90O. This is done bY
relocation. All you need to know
rs the pres€nt location (&E00,
sav), where you wanl lo move it
ro (&90O, p€rhaps), and its
lenqlh in bytes. whlch we can
alsume is &4FC butes. for ln-
stance- lf uou are not sure of the
Iengrh of i program, type PRIM
TOP-PAGE while it Is loaded.

The relocation now takes
place like this:
FOR I% - 0 TO &4FC STEP 4:
l%!&900 - I%!&800r NEXT

In general, giv€n the length
in bytes as LONG, and ttlo ad-
dresses OLDLOC and
NEWLOC, the program line:
FoR l% - 0 TO LONG STEP 4:
I% INEWLOC = I%IOLDLOC:
NEXT
will relocate the progam from
OLDLOC to NEWLOC. This can
be done from the keyboard,
which is a nuisance, or from a dif-
ferent progEm called a loader,
which is ticky. The above line
can be part of a program, certain-
lu. and will RUN: the question is,
;here is it put in memory itself?

If the program is not very
long, say an 8K byte graphics
utility or game to run in Mode 2,
there is no big problem about
where to put the loader. The
answer is to use a mode that te_
ouires legs screen memory, such
u! Mode 7, during loading, and
put the loader in the spar€ space
up at the top ol memory, say at
&7000. The loaderlor a program
called DONKEY, oI length
&2500 bytes, might look like this:

10 MODE 7
20 'LOAD DONKEY EOO

30 FOR I% - 0 To &2500
STEP 4
40 l%?&900 = I%?&E00:
NEXT
s0 PAGE - &900:RUN
Clearly this program itself cannot
be in any of the pages from &9 to
&33 which are used to load or
relocate DONKEY, it will almost
certainlv be somewhere highet in
memory. Set page to &7000 in
Mode 7 before loading and runn-
ing it. The program DONKEY
would probably have to resel
HIMEM to a sensible value before
changing to Mode 2 or whatev€r,
and it is also possible that the
variable TOP would be set
wrong. One way round this is to
program a function keY with the
worrls 'Ol D' and 'RUN'. and
then instuct the pro$am user
press the key. This is no good,
however, if your program is now
occupving page &B! If you are
not particularly concemed about
professional pclish. line 50 above
could simply be replaced by:
50 PRINT"Type PAGE-
&900:OLD:RUN": END

An aside on speed. lf You

want a fast relocatot for BASIC
programs only, hy this:
I% -OLDLOC:J% -
NEWLOC:
REPEAT:$J% -l%:l% +L'
EN$l% + 1:J% -J% +LEN$J%
+ 1:
UNTIL?I% - &FF:7J % - &FF

THE DISC
DANCE
This brings us to the Perennial
Droblem of hansfering Programs
irom tape to disc. As more and
more BBC micro users acquire
disc drives. inter€st in how to do
this becomes more widespread,
but unless vou understand the
simple principles you can be led a
merrv danc€ by the disc
operating system.

Onc€ the micro is fitted wilh
rhe DOS, pag€ will be set to
&1900 when lhe machine is swit-
ched on, rather than to &E00.
You load yott programs from
tape by using 'TAPE, switch
back to disc by 'DISC, and save
ihe progam. Thls may well work
out satisfactorily i, the program is
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not too long. buy many programs
will not RUN when LOADED or
CHAINED from disc subsequent-
ly. Basically. this is because th€y
are too long and need all of the
space down to &E00.

In many cases relocation is

not even necessary. To LOAD or
CHAIN a program the disc
operating system does not use all
of the space it steals. from page
&E to page &19, but only pages
&E, &F, &10 and &11. The first
thing to try, therefore, is swit-
ching to PAGE - &1200 and
running the program there.

If this fails to work. some
relocation will be needed. Unless
the program is exhemely long. it
should be possible to load it into
memory at &1900 or &1200 and
relocate it down to &E00 (or
below). lf it is a machine cod€
prolfam, vou will need to know
its execution address. and instead
of RUNning it, CALL the execu-
tion address. To find out the ex-
ecution address. use 'OPTl,2
belore LOADing the program,
and after it has LOADED the
computer will give three ad-
dresses. of which the third is the
execution address.

LONG
PROGRAMS
One grpe of program that will not
yield in an obvious way to these
methods is the program that ap-
parently fills the whole of
memory available in Mode 7.
These progams (usually adven-
ture games or similar text-based
programs) can in fact be loaded,
though only by tieing the com-
puter into knots.

Consider the toughest pro-
blem: an adventure that occupies
&800 to &7BFF and works in
Mode 7, where the screen
memory runs from &7C00 to
&7FFF. The program loads
shaighdorwardly from tape: but
can lt be loaded from disc?

The answer is yes - just.
The program should be LOADed
from tape, and the bottom
kilobyte (&E00 to &&11FF)
relocated down to occupg &900
to &CFF. This can then be saved
to disc using "SAVE, as one part
of the progam. The top part,

a{

t*

.*,

from &1200 upwards, should
then also be SAVED to disc using
a slightly different name.

It should now be possible to
LOAD the program by reversing
the process. The top part is
LOADed first. th€n the bottom
kilobyte at &900, and this is
relocated back up to &E00 after
the LOADing is finished. The on-
ly problem is, where can the
loader program itself be put?

THE FINAL
SQUEEZE
Where else is ther€ in memory?
There is page &D, but this is used
by the DOS for its non-maskable
,nterrupt routines. There is the
top part of page 8, which is nor,
mally occupied by envelopes but
could be bonowed lor a machin€
code loader. (Ihe bottom part of
page 8 cannot be used, since its
contents are constantly being

changed by the operating
system's sound routines undsr
the 100H2 interrupts from timer
one. These can be stopped using
'FX233.233, but that is a
desperate measure indeed. since
it stops almost everything, €ven
the clock!)

Ther€ are a few bytes in zero
page, &70 to &8F, that are
reserved for the user. These are
very useful to machin€ code pro-
grammers, but unless you are
prepared to w te your own
machine code program loader.
they are not a lot oI use since you
cannot set page equal to &0070.
A program loader is not difficult
in machine code, and if you ore
prepared to write one, of course,
you have the whole of pages 4,
5, 6 and 7 to play with while
BASIC is out of action.

In fact there are a couple of
other solutions to this problem.
One is to put the loader at &C00

and LOAD the 1 kilobyte that has
to so at &E00 first to &FC00,
then relocate it down. That's
right. at &FC00. into the scr€en
memory. Well why not? You
have to be careful not to write
anything onto the screen while
the vital program is occupying it,
and that no scrolling is allowed -
but it can be made to work.

The second soludon is to put
the loader at &600. This really is
cheating, since page 6 is BASIC
workspace. The incredible huth is
that simple progams placed here
will RUN successfully, provided
they do not hy to write any sh-
ings or call machine code
subroutines. A simple BASIC
loader with relocation is a good
example.

As usual, a problem to
Iinish. Can anyone think of a way
to load a complete machine code
program occupying all of &400
to &7C00, from tape or disc.

T I I
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WHICH BBC WORD-PROCESSOR
DoEs HAIL-tERGlNG, GrvEs You

AS ilrANY COPTES AS YOU WAI{E
psrrrs 50 - PAGE DOGUTENTS'

DOES WORD-COUIfTIJ{G mo even

ADDS UP FIGURES?

WORDSWORTHarf

librdl

QUALEr 6%" IT.oDgf DIsf,S
'lb,ke our choice oftbreo top qua,litybrands BAStr'. Wabash or

Xidex. CAIP has t€sted nost available disks ard offem these as the
best va,lue for money. combining reliability, with Iow prices.

8tg
su
saa
8A9

I..ISTIIOPAPEB

eooo sheets fanfold rsting paper 9 inch or 14 inct S I I lffi

SEI.FAI'f,ESIVE I,AEEIS

l, e ora across. Perthousano. SE or. vr,r

C/WP Computers
Willow House Willow Place

LondonSW}P]JH
Telephone 01-828 9OOO

Plea.se send me deta.ils 0i{ enclose cheque/Access/

Barclaycard (No. )
for E rnd am orderinS*

! noppyDisks (size) D Ustmg Paper,{abels
tr Slora€B Box8s (size)- ! F,ibbons
Name-
Adtlress-

r (

\

WORDSWORT}I

.\(\ llr,

Sin€l&sided, singlo{ensity ( 100k)

Sinde'sided, doubledensity (e00k)

Double€id€d, double{ensiw (400k)

Double-sided, quaddonsity ( 800k)

Incllrdes VAT per bor of 10.

does all lhese things as well as the usual iobs.
No need to buy separate mail-list programs or printer
drivers, no need to pay three times the price tor word-
processors wilh lewer fealures! Compaiible with Acorn

or Watford DFS, Microwriter Keyboard and almost
any pranter.

'l have been rcsponsible lot the selection olseveralgenehlions
ol applicalions sollw ate. I can rccognise a wellwtnten package
and am very imptesseal with the pe ormance and 'uset
liendliness" ol WordswotTh.' pJ STANLEY

'l lincJ it very uselul, nol only lor its leel!rcs, bul also lor lhe
helplul prcmptq which enable a beginnet like me to keep
on trcck. - R. BLEWETT

IT.OPPT DISTS STOEAOE BOXES
A neat box with EansparEnt Iockable cover tI hold up to 35

disks. With the bp off the disks are presenkd a6 in a caxd

index. A laxger version wil hold up to 80 disks.

srrr*, El4 l,.er rr, 819 in. v,cr
WITH STRAIGHT MARGINS, USING

WORDSWORTH WITH UTILITY I AND
AN EPSON FX.8O PRINTER.

PROPORTIONAL PRINTING WITH THE
JUKI DAISYWHEEL READY SOON.

Available lrom selecled branches of W.H. Smith
and good retailers, or lrom

IAN COPESTAKE, Dept. wl8
23, Connaught crescent,

Brookwood, WOKING, Surrey GU24 oAN.
Tel hone/Mailbox: 04867 4755

WORDSWORTX DISC 4O-TRACK sO.TRACK
including rigid A5 wallel f22.71 123.86

UTILITY 1 DISC
without wallet €8.62 C9.78
with wallel e1r.78 t12.94

t T2.OO OFF IF YOU BUY BOTH AT ONCE t
lllo8Ds!flQBlfllaPE c17.54 ua!!lAL!!lY 12.88
prsc waLr.ET $.16 eacrgElosssoDllQs. rls.ss

'sEE1q:_g!sq!!gB^8lg9x €3.16
(lt,! best design we have seen)

PROGRAMS AVAILABLE SOON ON 3INCH DISC

EUROPE:- Prices as above
OUTSIDE EUROPEi Please add C3.00 per item

Telephons

]I lladleftb
lrmJ, a, a
baftclil...

PRICES including MANUALS, VAL P & P

A&B COMPUTING MARCH,/APRIL 1984

'Delet€ wherc applicable D8livery charge 69.00
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PUSg
IN BOOCg

S. W, Lucas

Once upon a time there was a
miller who had three sons. He
was so poor that when he died he
left nothing but h,s mill, his
donkey and his cat. The mill, of
course, was left to the eldest son.
the donkey to the middle son and
all that was left for the youngest
son was his cat! lmagine the
astonishrnent lelt by the youngest
son when he heard the cat speak
to him. 'Do not worry, dear
master' said the cat, 'get me a pair
of boots and a bag and Ishall
solve all your problems. You
WILL marry the most beaut,ful
princ€ss in the whole landl'.

In this game you willplay the
part of the miller's youngest son
and the computer will plag the
part of the cat. You must give the
computer instructions in the form
of two word sentences such as
GET FOOD. KILL RAT etc. The
object of the gam€ is to marry the
princess. Along your journey you
will come across many problems
to solve. If you get stuck you can
ask the computer for HELP, and
there again gou could read the
book.

PROGRAM
DETAILS
The program loads in h,,/o parts.
Part I is saved under the file
name PUSS and part 2 BOOTS.
Part 1 is used to provide instruc-
tions. turn off the cursor and
disable the escape key.

As with all adventures, too
much help can spoil the fun in
playing the game. In ordet to pre-
vent the program from being
Iisted: type ?(PAGE + 7) = &f 5
and press RETURN aft€r
you are sure that the program
works O.K. Then SAVE a copy
of the program before running it.
Th,s will POKE a screen disable
command into the first REM
statement and this will stop it be-
ing listed.

The program is written in
MODE7. There are 51 locations
to visit

PROGRAM EX.
PLANATION
A. Part 1

Lines 70 and 80 are used to
disable escape and to s€t the

The pantomime season
has now drawn to an end
but why not extend the
fun into Spring with this
adventure loosely based
on the well-known tale.

set break key - see comment
above
Lines 110-140 set all variables
Line 180 calls PROCdata which
reads the data into the arrays.
The main program control is the
REPEAT UNTIL W% - 10 loop
from lines 190,890
W% holds the score and when
the score is ten. line 900 will call
PROCwin
Lines 440-870 test for the words
recognised and call the ap-
propriate procedure. I have tried
to use procedure names which
indicate the operation of the pro-
cedure e.g. PROChelp.

MAJOR
VARIABLES USED
P% Hold cunent location
S% (X,Y) holds the MAP
Q$fi) holds the description of
the locations
W% holds the score
C$ is used to check the first three
letters oI the inskuction entered
Z$ holds the instruction entered
L$ holds the second word of the
instruction
B$ holds the Iirst hro letters of
the inshuction
G${x) holds items to be found
N$(X) holds words understood
other variables are used as flags
to test whether certain events
have taken place.

HELP
DO NOT READ THIS SECTION
UNLESS YOU ARE REALLY
STUCK
1. If you get stuck hy HELP
2. II you have forgotten th€ ring
try PRAY
3. In the shop have you got any
money?
4. Can't catch the rabbit - have
you got the lettuce and the bag to
catch it in?
5. Can't get past the dogs in the
King's chamber? - why not give
the King the partridge
6. Can't get past the river? Try
hiding the clothesl
7. Don't touch rusty knives!
8. Locked doors need keysl
9. Ogres can turn into anvthing
just ask theml (l believe mice are
easily caught by cats!)
10. Why not entertain th€ King!
11. You can always WAIT
around for a coach to stop.

function key 10 to prevent the
user breaking out of the progam.
I would strongly recommend that
you do not add these lines until
you have fully debr.rgged the pro,
gram. SAVE the program
BEFORE you run it.

Line 140 calls the draw pro-
cedure
Line 290 is used to set PAGE to
&1100 for disc use and to
CHAIN part 2
B. Part 2
Lines 70-80 disable escape and

MODEL B
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90ltLM a80\,E L INE WOFI:S t!I llt O.5. l. ! I L] t'lAtiE ESCAFE
I EY GENEFA]E I]S ASCII CHARACTIIR!

100 l'100E7
1lo 6El,l ** IIJFN OFr CURSQIi r*
1:OVDll2:! | 82O;l i Oi Qi ql

1::1QI'8I NTTAfi ( O. O) I
l4@PFOCdr"rw
1 SOFlltl X .i:lTO6
160l.lrlNTTA8(0, X) CHriJt4t I CHftr157!CHR}1;16i CHFtt ( 1?7+X) iS

F'C (9) i "PUSaj rn BOUTS"
17oNEX f
ItsOFFrINTTAE ( l@t 1@) i CHFitl,il i "An adventur{i oame "
I9OFRINTI-AB ( 17, 111) i CHFir, :9"Fy
?@OFAI NTTAE ( t J, 14 ) i CHF' 1;0" S.1^,. LuE.xE"
111@PfiINTTAE(4,:l@);

iiIOPEitNTTAB(@.17) I
:4@FORA=1-rO5O
1]5@FEADX
:6OSOUND1,.-tO,r,:
-l70NE 

X',t'

!B!]F'ROCi nstr0Et t ons
]90FAGE:=&l IOO: CHAIN' EOOTS"
tr@O EEI1 *II{ THE CHANGE OF F,AGE IN THE AEOVE LINE IS N

EEI]E:D ONI Y IT] YOIJ INTEND TO IJSE THE PFOGRAII FROI"I DISC
tr1OE:ND
:I:ODEF PFOCdT{w
tr:j@VDU 145 i : FORI i n=l TOia6sTEF!: VIIU l8; ! 249: NEXT: VDUIA:, 1

al r !59
f,4@VDU14Et : FORI i o=lTOf6S rEP:': vDU245t 1Bl: NEx-rI vDUi45! I

]5@ENDEROC
f6ooATA l05, 105, I l7, 1:1 , 1?9, 1tr7, 105
:l@DAr Aait ,57 ,69 ,7 5, A1 , H?,37, t05, l 05 | 1 17, !':1 | l:9 ! lf,7, 1

@a \47 t37, 69 t7::,41,49, 57, 1(a5, 105 ! I 17! 111 t 1f9! 1f7 ! 105! 17,
s7 |69 t /1,41 ,49.:7, r@5 ! 105, I 17, 1? 1 t 1?9, 1i57 r 105,57,57,69,
7;.81 ,89,57, 1@E. 105. 1 17. 131 , 1:9

:JA@DEFF'ROCr n <tr L(c t i onE
tr9OCL.S r Pr(OCdraw
4OS,FRINTTAE(@,=) i "Once upon a tine there wes a hiller

{ho had thrre sons. He was Eo pdor that whenhe died hE
Ie{t nothing but his mr1I, hi6 donl:ey and hi5 cat."
41OPFlNT"The mrllr oi EoursEr had to be le{t to his

eldest son. The dbnLey to hrs secondand all that {as Ie
+t {or the yo nqest son Nas his {athers cat. "

4?OF'FINT"'Do not worry. dear naster' said the catgive
me a pair of hoots and a traa and I Ehall solve all you

4SoPFINTTAB (5, 11 ) r CHktl:l r CHF}l;6! "Fress i SF'ACE BAR:

45@PIT INTTAE ( @, t0 )

46OFEII NOI{ FLUSI] INTEFNAL EUFFERS
47@ *FX15!A
4AOREF,EAT
49OA$=6ETa
9@ouNrlu ns=' "
5 iOCLS: F'ROCdraH
9:OPRINT"l"ly name rE PUSS and you are the yoanqectson

o{ t-he mi I1e.. "
sf,OF'FINT'OHF'l;l1i"Yo( must hetp me to help yo!1"'
S4OPRIN] "CBF+l;I4t "This g6me folloes the story o+ the

10l FF-tl ** FART i OF FUSS tN BLIOIS **
20 RE:I,I ** AN ADVE:NTUFE GAI'1E Fl:J(l THE EEC I'1ICRO [*
99 FEN** TO F'REVENT t.I:JTIN6 TI]T:N ADD ,]IT.,AGE+7)i&T5 I,

HICH WILI. POFI THE CLEAF SUTEN ft]AFACTEF TNIO TI{F: FIRST
FEH STATEI1ENT AND FFEVENI 'TIIE F'LAYEF F:ROI'1 LISTINTi THE

F,RO6FAII
1OO ftEM** UNLESS TI]EY ARE DETEFIIINE:D TO EFACI IHE SiYSJ

TEl'11
l toAZ=Ot rt1,-Ot Clt=@t D./,-@ | E /,-@t ril=At 6f,=@t H1=At larqt J/.1'Q
12@N7.=@tt.Z=@t tlA=@ ! NZ=O: 0Z=O I E 7,- l : OZ=Ot RA-At 5A=@ | rZ.@l

\tz=@r vz=qr wz=gr x:4=or Y7.=ar 7 tall
ltoAti:t=" "
14@FZ= I : G7=O r 5A=O: Slr=O r Sil=O: 5ll=O: 5t:: O i 55=O: ,\LrrO; Art-A r

ac:o: AD=ot aEso: AF-i:@: aG-@: rlft=o
150CLS
l6OFORI=1TU:: PlilNT llrlr (O! 1O+f ) i tllRJ14I il:HUt1:i,,t (ltlF+ ( 1 rl

@+X+1) I ' E . 1941 :1. Ul. l.ur .rs' : NFXT
17@DIl'lt;z (1otrt4) , Xj (,.l:'ir ,NZ (:::l) ,(-rn ( lorr ) ,!i$ ( !o) tvJ (4) ,tsz(:o! 1) ,N* ( t--)
1 EOrIE:SToEE: Friocdata ! Cl- S

?oo I Ff: 7.-5onNDUZ- 1 THENlrl]1.-i{7,i I ! Fz'.:t I I l. - 1

IIOIFP7,=SOANDUZ .1THENFFINTCrlFittil9' Ulhoopsl ":(:l-lRt1:i, :'
I have +orootten the ringr':l=1

::@IFPia= l4ANDAE'=ITHENFFOCaT f t
::oFriocs.or e
?4OF'RINTCHFIIl:1 r " I ao . -," rlt (f'7 ) : A+." : 1F57 (l Z, 1 ) tO tll

:rOI FSZ (F'7. r I ) @F1NDI EN(At):OrHEl.lAl-A-li+",South Et-5EIFSZ
(PZ.: ) OTHENA'= "so'rth "

26@ I F SZ l?7., 1 t OANDLEN ( A+ ) I @ [t IENAt=41 + " r E-1st F,LSI] I FS7 (

FZ!f).OTHENAT="Eaqt"
:7@ IF.i7 ( r,:4. 4 ) : OANIILLiN ( A* )' OTHEN,I$=,tt + " . Ne5t "l:LSE I [ :iZ (

FZ.4 ) @l HENA,= 'UJeqt'
zfj@ IF57. < P l, 1 ) =@ ANDSZ ( r'7. : ) -OAND57. ( r' Z ! :: )..OAI!D$7. I I]7. 4 )

=gTHENA+="'
::9SIFFZ-4ETEENA+.."ftoFher.r rs the I rn.rr {or' t Iet mE"
a@@IFP1.=aIORF L.'4IIItNAJ=A++". I."
--r 1O IFF Z.'ATHE:NA*.. "UF . OUT' ELSE I f F'7.= 9 rl]ENr1.l :; " Dt)lrNl'
;:AIIFFZ=lBTllE:NA+=At+". Llp "E:LSEIFFZ=:;:THF\lAl =AJ |', Down "
:':@ l FFZ-46ORPZ=51 TTlENA+= " nor{h Er 4 |

:-4@IFGZ' 10@THENPFINTCllk+ ( 1l4) I Xt ( 1 i')
lSoFFIN_r"CHF]$lj@:'I cai qo r 'r rlll(INIAJ'-
tr6OE=O r FOFT:I= 1TO:At Ptl!@. lF 8L 117., L \ ::F ZTHE NFf: Z"- 1

;7@ I FF f '7,= 1 
-l HEl.lj.lg0

TTAONEX'l : CiOTO4IO
tr9oIFE..@Tl_lEr'lF61uTEHtr.i ( 1_14) i " rh.ir: ILor i I E : _"
4O@FRINIGS ITZ) . E=E+ I : 60IOI;AO
4lOPFINT'CHli{1:1i' Nhat do I do r od"r r INFLIIZrrLr:l=L-t:Ff:l t

Z$ra) : C9=LEFiTJ (Zr,ii)
4;OCLS r F Fi I NTOlltl'+ I ;-4 "llar q on a s,ecor)d " : Sir-ruNL1(r,. 1 5, I lro

4iIOll-O

450I E C+="L0O" THENl =1
46@ IFUl- " sCO " Tl.lENt - t : tFOL]iic or e I L SE l t.1i f .'tlA l " Tl lEl.]F FT IN

T"I'm abEolrtply +!11 .rr1il I r:o'Llrln-L pat .{ry m4ffl!":1.-1

55OF'IINTCHR*114"+airy litory very closely ahd you are"
56@PRINTCHR'l;4"advised to read it i{ you qet stucr,. "
=TOFRINTC-'HFt1:1O"You 

oqst qive m€ instructions in the
"UliRjll:0"+or of ? tord Bente6ceE such as"'CHRSlf,O"6ET
LAIIP, FUN SOUTH. EAT FooD etc."

SEOFFOCdr.,rw

47oI FCit,= " Ft,E " TllENF FI 
'il 

r " Don 't b.r si I1y nowI!'l":l.=1
4A@IFCi='DFt"THENFRINT"6h-il: (l- yotr throl I rh, in ati:

4?@ IFC$= "tlEL "TllE NFliOfr,e1p
50QlFC$= "RUN" l lll:NFFOCTUF
51@ IFCIi-"SAY " LIFC$= " SF E " r|]ENF rlI N"TCHR* I ]rr " O. I l. I t.1l l.

- t ut nobody 1i stPns | " I tj-- I
S20lFCt="WEA " OFC.r=" TrrY " THENF'ROCwear
5iSOIFC+="PRA"ORCt="CRY"THE-Nl:=l : FFtlcpray
54@IF(E*="N"ORtEFf+(Z:t,4)--'GO N" ) ANIISZ (F,7.,1) i iOTHENFZ

=SZ (F2,1) r rr--l
55OIF (Br="S"oRLEFT+ ( z*, 4 ) -"GO Si" ) AND$z (P7.! :) ; @TliENF':1

I 2) rt =l

PROGRAM LISTING I MAIN PROGRAM LISTING
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lllOCLS:PRINTTAE(OilO)CHFi1ll"WoL'ld vEl lrr.e ilnolhEr q
a e iY:es "'CHFtl3l"or :N o"

112@AEFEAT Si=GETi

I I40It.5r=i'Yi!ORS:$:i"y.'THENFUN
I 150ENt)
116ODEF PFOcup
I l7Ol.:.=l t IFPZ=SIHENPEINT"O. I . I cl r mb th€ steps' : F:'.=9: E

NDFROC
11BOIFP7=1STHENFFINI"O.r,.. I clint, thE sitarrB":r':/.-.llrEN

DFROC
ll9OFllINT"I can't do that he|e r "':i '1:ENDFRfrt
1?OODEF FROCdoHn
1?lOr = I
1:?O I FF7,=9THENPF I NTCHFT 1tr@ " I cl rftb down the:iteos"!F:a=

B! ENDPROC
1:f,OIFP1=2:THENFFTINI "O. r:t ": FZ-lA: ENDFRT)C
1?4OPRINT"I'm carl't do'tj'at rust rt the 6ooeiil'r'!r:l:t:

NDFFOC
l:5ODEF PROCout
1?5Ol(= t
127!,IFFZ-2I1HqN? 7.=4: PEI NT "0.l . ": ENDPIITjL
12AO I FPz-ATHENFZ-;;: FFlNT"O. ri. " r ENDFhoc
l?gSPRINI"I'm sorrv l n not able to .ro that herer":r=1

: ENDPFOE
IJOODEFPROCT h
tit0jtt.=t
If,zoIFPZ=4THENF7.=21:FRINT"I qo tnto the shop"!ENDFFo(l
lf,3olFPZ=?IHENPZ=8: PF !NT " rl. r' . ": ENDFR00
l34ODATAouElde an oId r(ndoHn mill r:,:!/,:i
rSSODATAoutsrde an old ba.h,O!1,o.0.on an overqrosn {o

otpath.,O,4, l,@routEide the vr l laqe shop. i :riO,O,O, rnsld
e the old oitl. It i5 ,ut I o{ cobweb=.1.6.l.,O

lf,6ODnTAin the livrnq qL'arterj. lt rs desertedr5'Or10,
O,in an over.rrown qerden,g,O'11.1

lf,TODATAinside tlre old batrn. A ladd@r Ioads op to the
haytoft,,o,o,o,O.r.s1de the haylE{t. lhe ladder lpads

down froo herr.,O,OrO,O
I3AODATAin a bedrooo dhich i5 full o, tjustl,A,O,O,6,on
a narror {ootpath. It is too otddy tooo East without w

earinq EOoTS I,O,O!O'7
lf,9ODATAby a rabb i t holetO,1l'O' 1r
l4OODATAoLItide an oId castle.The quirds will notlet mt
pass south into the castle!,1:'o,o'@'rn a rt'ndowh coL'r

tyard. The quard dilr not let fte go North"Oil5'o,orat
the entrahce to the Ling's chamberl!14t14.16'19

I 09ONE X TY
11laONLTxIX

94 A&B COMPUTINC MAACH/APR'L 
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MODEL B

560rF (8t="E"ORLEFIt ( Zt,4) ="60 E " ) ANDST ( P7 , : ) ' :@THENFZ

=S7.tPZ'al tk=l
57OII-: (Et="l.t"oFLEF t:r (2,,4) ="60 lrJ")AND1j7.(F7-,4) : r oTHENFT.

SBolrB$="RE"THENFFiINT"I m 5orrv, I can't 56e arrvthintl
he.e to read l" l r.=1

59OI F (gt= "S"OREt="N"ORB$= "E"OREa= "lrl" 
' 

ANDI =OTIIENFFIN t "
I can't 90 that wayl'r:1.=1

6OOIFC;="PHO"THENFFINT"I'm not E.T. vou tinow' I do ne

ecl a phonu": l':1
616iFcl="ENT"otlct='DINioFcr; rFEEtrotlc,="LUNr'oRC*="EAN"

IHENFROCentertai n
620IFEs="FU"oRB*= "F I "oRBt= ^ EU"rllENFfroc6dec' "
6fOl FCt= "HI D" TI{ENPROCh i de
640IFB$="EU"THENFRINTCHFIt:9"l,hat do You thinr I ao

- made o+ ooney'r" r lr=l
650IFC*=" INV"THEN FAOCi nver'torv
660tFCt="ROl4"ORCi=iSAI ORZ+='GO EOAT " THE:NPR t NTCHllt 129

"JuEt ho{ do vou ihtend rne to that here?":r'=l
6T0IFBt="UP"ORC5="CLI "ORZt="GO UF"THEN FROCUP

6EO IFCt= "DO|J"oRzt="GO D0|'IN"THEN F Rocdown
6g0lFCi="OUT"OHZJ="co OUT"THEN FFOColrt
TOOIF (Br=" tN"OFZ:f="Eu lN" ) ANDh'=OTHENPROC i n
7 lolFca= "PUS" THENFFOCPU'th
72OIFCi="WAS"THENFRIIITCHRJI29"I' trot : servant volr lj

T3OIFCt="DAN"THENPRINTCHR'I?9i "O. f'. nobodv secns to'l
oorac r.te mv danclng thouqh!'!l11

l4drFaa="GO RTDE"OFCa-'FID"IHENPRINT'hot vct I I i r:l =l
75OIFCa="ulAI "THENPROC*ai t
760IFCt="JUn"ORCt="DI V"THENF FOCTutnP
TTElFBt="GE"ORBt="TA"OFAt="6R" THEN PROCget
TAOIFCS="DRO"ORCJ=i'LEA trOllCaE nPUT I THEN PROcdrop
TgotFct="sl,lE"TIIENPRINTcHRa1?91 "Don' t be Ei I I v I " : l' = 1

BOOIFCT="OFE"THENFRINT"Not vet 1 ". li=1
A lOlF C5="UNL"THEN PROCunlocr
s2clF Ci="FlS" THEN PFOCki ss
aloIFCr="GIV"THEN PROCdToP
eeOlrcr="exa''fgfruFFINT"I can't gee anvthrng spectal I I

A5O lrCt="SEA"IHENP6OCse.lrch
g;aiFcJ="EIL"oRc5="sHo"(tRct="aIT"t)llll' "Dt:!i"'ltit:N PRoil

kitt
aToIFct="sNI"THENPRINT"l{ vou qive ne th€ drrection!

1'll sHiln i{ necEssa.Yr"!l=1
SBOIFI:..ITHENPRINTCHF'l;:5"I'n a{raid I don't rtr)dereta

S9OLINTILl,T=1O
9OOFFOCdin
9IOEND
9?oDEF FROCdata
9f,OFoRHZ=1TO! I
940nEADO+ (H7.)

95OEORD7.=1TO4
960FEADS7. (H7. D7. )
97ONEXTD7. ! HZ
?BOFOkttZ= i TO16! ftEADG$ ( tlz ) ! 87 ( H7.. 1) : NEXT: FOFHT'-lTO::: F

EADN, (Hz),NZ(H7') ! NEXT
99OENDPFOC

lOOODEF PROC*in
1010cL5
TO2OFORx= 1TO2
lOro FFINTTAF LO, )(+14) ! CHR' ( 141 ) i CHR:t ( X+1:O) i "l'.J E L L

D O N E !!"
104oNf:xT

, 
lO5oFFlN-r"'CllFT(1tr1) l "YoLl havE solved thls adve'rtLtre

IO6OFFINT "CHRaI?g"You have helped th€ tniller s son t
oi lcxn+r:t "rantv"CHFJ119" thB beaut i +ul pri nces""'cHRt1
fO"and you live hapPrlt ever a{!E'r in tho" CHF'lll"pald
ce wrth the Prince anri flrlncessr"

1O7@FORX=s TO 1 STEP 1:,:OFY=?lOTO1 gTEP :
lOAOSOUNDl.-1O.Y,O

.irrl:
/.

/7

7-
L,,i\ .l

K
)/

p,
-$oPEirs



GAME/ADVENTURE

l4lODATAat thE ndrthern end of t-he tri nA'5 chanlbe
r E , , O , 1 7 t @ , 1 5 , i n the l::1nq'B t:hamber. Ttrere 1'. a p

assaqe leadrnq Ea6t +ron here but two la.qe dogs blocl
the way. The t:rna rs herE'!l6rOtOtO
r4:rODAloat thE boltom of softe st€ps. 

'15'@.O'Al'611 
A foo

rpath leadrnq rnto the colrtry. ,Or:O,15,O,on a bracr,en c
overed hrll;i.,e. There arepheasants to he +oLrnd hererl9
,tt 

'@ 
to

14;ODATArnside a snall villaqe shopt4!O'o.O'at tl)e top
o{ some steps,O,atr'O,O!rh a lonq Passaqe!:?,:6\?4t27,L

p"1sEaqe. 
'O'O,?5,:f!inside 

a small drslv rootr
. EverythrFq rscEvered wrth .-heet6. tOiO'O'?4

l44ODATnon the battlEnent5. I can see +relds in the di
stance, ';1I'O,O.0,ih 

n paqe!9.?'0.?4.?l':I9,in ar) Enptv ch
imber - , :r7 

' 
O, o ! O , I i rr lnrqe room. !O,Or?7iO,1n the roval

| ": r=1! ENDFROE
t77OAt/.tNZ\R) ,l t=@! rr' l: ENDFROC
tTAODEF PFOC.hecll
l79OL,r=" ": FOFH%=l TO LEN(Z$
lgOOlF l"lID$(25!llz! ! )=" "TllENt-r..FI6H1J(zl, (l ENrTt) "r17.) l

I Hil=HiL+4@
1B T@NEXT
lE2OR=O ! l-Z=O! I EL EN (Lt ) i :TIIENENDFIiOC
IaJOFORHT.=1TOf7r IF LEFTT(NrlH7.).LEN(L*, ) =l-, THFNI 7.-l.F

184@NEXT
iB:OENDT'ROC
lE6ODEF PROCdrop
l BTOPROCch.cr
IBBOIFLZIllTllENFt(INT"I can't see a " r Lr: lr = I : ENDF'FOC
l89OE7.=@
I9OOFORDZ=I Tu 3
l916IrV* ( DZ) =clt (N7. ( F ) ) IHEN vt (D7.) ="'E7.-1
1920NEXT
193OIFEZ{:l TIIENFRINI"I haven't oot i t | | | " ! I . I r I:NDF'FOC
l940BiL lNZ lF , , L t -P'A
1990CLS
1960I FR=STHENAA=O
1970lF (R=lBtlFR=19) THENL,Z:O
I 9AO IFR=f OFF=4THENAE=O
199O I FR=6ORR=7 TBENAC-@
2600IFF=A THENAD=O
20r O I FFZ= t TANDR= l6ANDSB=OTHENPFOCs r { r :
?O2O IFAF= IANDR-, OTHENAF=O
2@f,OIFR=22THENA6=O
2O4O I FF= r:ITHENAH=O
36501(- 1r ENDPFoC
?O6ODEF FROCinvrntory
?OTOPRINTCHRj'( 1:9) ! "I have !-"
:OBOFRINTAOT
?a?oFZ=@
?IO9FOFHT=1 TOI
:l lOIFvt (HZ). :\" "THENFnINTvt (HZ) ! Fl1=l
2I?ONEXT
2\5OIFFZ=OTHENPFINT"hoI a sa{s.qe l ' "'
214OFR TNT
?15Oli= ! ! aNDPFOC
2166DEF PROC|iSE
217Ol,=1r PRIN-rCHE$ " Lrat'5 "1rE not t)rrtn.: t,! lr

ssing "cHArl29"huhansl I iiENDPFOC

2laODEf PROCaive
:1901{=l!PFINTCHR'lfo"Ther€ rs, nothing I'd l e to 9iv

e!":ENDFROC
:?ooDEF PROCki I I
22lOlFP7,. >lO-'\ THENPhINI"NOT HEFr AND NONr ll"rl.-l;ENDPII

oc
l!2ODEF FROClose
:atroct-s
I':4OSOUNDO, - 15, l OO, 1O
z2sOFORrZ= I ro 2
226OPFINTTAA(O,TZ+15) tCHR'(tf7) tCHRr( l4t ).CHFS (TZ+t:e)

i"T H A T S D O N E I T II,
=27oNEX122AOPRTNTXa ( I )
22gOFRINI', ' ' ' 'cHF$(l34) i.'The tlING is very SAD to losc

2tr9osOUNDO | -15, l06! lO
:f,lOPRINr"'EHRa(1I5)i'Do you raht ahother gane!'tCHFr(

131) i "{Y>.8 or <N}o,tt
232OREPEAT
2330AllEGETt
2S4OuNTILAtsnY.oRAtEoN{
235OIFA'="YTTHEN RIJI.I
236OEND
237eCLS
2SAOPRINTTAB(e,rS)iCHR3(l3l)r"Th.nk you {o. pl.ying th

ir geinc l"' "icoodby.r'"
2s9oDEFPROCprly

trtchens,OrO':1,17
I4EOOATAin a bacr yard (by the royal dusttrinsl),

lo.on a ,ootpath.ll,:tr.o,o,by a locLed qatt. r-1?,
r the river binl.s,.:tr,l5rO,Oron the banls oJ the

o,;:rt or
o, o, al, b

The l'1i I ler'E Eon is s{inninq herL'. 
'35,:16'0'O,bv 

solne .
hrL'bs,55rO!O!O

l46oDATAin a very Iarqe neadow!37!:7r -a7r:7!on +ootpat
h outsidE a cottage'O,39,O,Q,insrde the doorwav of the
Oqre's cottageThe EVIL OGRE ir here"l€,O,O'O,rn a larq
e litcheo full o+ + ood , l9 . o . O , 4 1 , 1 n a pa55aq. r 42 , O | 40 ! 4
i1

t4TODATAin a large livlnq rooo I O, 4l , O ! O I at the entranc
e to the house.g,O,4l!44,by the open door to the dead O

hoqne. The r:rng 15 here rn hrE Earriaqe Hith
the l',!iIler's son an.i thL' bea(tr{ul princess!,O,O!4:,O

l4AODATAseated rh the banqLtFt hall. Nrth the trinqi
the rirler's son and the Frincess,,O,O,O,O,rr.linq th th
e Foyal carriaqe tith the r.rhqi the riller'e so,, and
the beautirul princess!O'O'O,O,in a statronarv c.rrraqe
,o,o,4aro

1 4gODATAoLrtei de the vi I I aqe churLlr. r 49 tO,O,47 !{al f inq
down the aisle. the we.ldrng fi.lrch rs playlnq. I hop
E I renernbered th€ rir)orO'48'o,50,at the altar. The P
.rnress! the liinq and the l"li I ler'6 si)n ire her.',O'O'

lsooDATAat the marr i iqe, o, O, o r 0)

t5lODEF F'ROEqet
19:OFFOCchecl
l5AAIFI 7.i } 1I HENENDPFOC
t=4@E7l=@
155OFOFH7.=1TO16: IfE7.(HZ. 1 ) =F'7.ANDEZ(N7.(R), I )=FZTHENET=l
156oNEXr
r57OIFE7,=OTHENFRINT"I can't Eet it herel ":lr:=1:ENlltROC
15AO IFR= l ORR=?IHENPR I NTllHFt I ?9 " Do you have to be stuFi

d "' : ENDPROC
159@IFF-llTllENX+(l)." I .ut nrys.rll io do.1thr":EROI-'

l6OOIFF=lITI]ENFFINTCHRtl f 9"lloi El OOI'1INr' L J I t'I ! i _ : I : 1 : I

NDPROC
161OIF (R= 18ORR= 19) THENUT.= 1

162OIFR=STHENAA=l
1 6f,O I FR-60R8-TTllENAC= I
1640 tFF=ATHENAD.l
I 6SOIFFi=EANDSA=OTHENlrlT.=WZ+ 1 ! SA= I
1660 I FF(-9THENFFOCT abb i t ! I FAE( :.1THENEND[ ROC

1 670IFR= 1 OANDADi I THENI'F I NTCHtlt I ??" I need a"CHFi I 11 " EA
r'cHRtt:9"to catch rt in'"!ENDPFOC El 5EIFF=lOTHENAf=r

I6AOIFFi-::Tl.lENAti-1
169OIFR=!4THENPRINTCHR$1i1"I d need a spade to do tt'at
.,: ENDPROC
l7OOl FF= 1;iTrlENAi l. 1

l T t O IFn- 1 SOEF- l 6Tr |ENFF lNT' DON' T trE A DUI'1. DUI'I l " r l = 1 : END
rRoc

17?OIFFZ=:1AND (F=]ORF=4) ANDAA' :ITXENFtrINICHR.$1f, l "The a
iGrstant will not iet me ' " : l" = I : ENDPFOC

I 7]O I FF=]ORR=4THENAE= I
1'? q@EZ=@.l'OltDl.= LlOl, I Fvt (DZ) -" " TrlENv, (DZ) =61(NZ (ti) ) I L

'.=1r 07.=5
17:ONEXT
I76OIFEZ=OTHENPRINT"I m sorrv I can t carry .iny morer I

A&A COMPU1ING fr'ANCH/APRIL 
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I a
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MODEL B

24OOX=l
24tOIFPZr:2ATHENFFINTCHRtl:9"nothr nq happenB "' : ENDFTTOC
2420IFAZiISTHENF{IINT"1 CAN T]NI Y [iEI TfIANIiF'OTTTEI) TNICE,,
243O IFAZ ) ?THENENDF,FOC
?44OSOIJND1 ! -15 i90, rO
?45OFOFH=:55TOlSTEP-I: SOUNDl,. 1O, ri, I : NExr
:460 TFP7.=2EANDAZ : ]THENA7.=AZ+ T : F'7.=49 : FRI NT'.uIOuI I HAVE

BEEN TRANSPOFTED AGAINT " r ENDPFiOC
247@PZ-?e
?4AOlFA7..r:TrlENf'nINTcrlllrl19"WOW"CHRI111 "I have b€cn tra

n5ported "'cHR:aI 
_j1'sohewhere' i' ! s7 (?1,I 1 ) .o, 0:l (?u) -.,, In an

eoPty chamber. The door North is luctedr"
?49OAZ=A7+r
?5OOENDPROC
:5lOOEFFROCsF,ir .h
25:Ol1=lrFFINrctln$1:9'Try as I n19r)t! I (crn't lild anyl

f5]oENDFROC
:54ODEFPROCscore
!5:OPR tNTCHEt 1:? " Yo'r havo ECorecl "CrltitII1il.lzI(lrrti,.1i9"o

fS6OENDF'ROC
:STODEFFROChet p
:5AOl=l
2g9OIFFZ=?lTI1ENFFlNT"Th€, shop assrst.iht won't qrve !t

arayl"!ENDPROC
:1600 I EFZ=fgrtiE Nr'F I NI " WHY NOI"CHA'I:9"as| th^ OtiRh l+ n

e Ean "' CllRal:1 "trrrn i nto somEthi h€ "' : EaNDFFTO[:
?6IOIEFZ=f,7TrlENFFrINTCHR4l29"The oeadow i s Eo I .rrqe tha

t I {rIl need"CHFal19"to t{UN r+ I rant to qet .lhvwhEre'
": ENDPFOC
?620IFPZ=I2THENF'hINTCHF' l:9" I do bElreve that rabtrits

I i I'e Iettuce"!ENDFFOC
?6f,O I FF'Z=4OFF'Z=2THENPF I NTCHIII I I I " Why not qo in!'!ENDFrr

OC
?640tFFZ=fITHENFFINT(lrrhy not qo OUf ."TENDFFOC

263OlFFZ=9gRa a=2?IHENFF I NT " I 'd qo DrlwN ' " : ENDPliou
266@lFr':l-SORF7l=lS rhfNPF I N I " lrrhy not o rJFl"!LNDI'RL|C
f67@IFP%-46THENPRINl"There's nothino (rh to do hFre e

r cept l.lA I T l ": ENDF F0EI
!680IFF7.=I4THENPIIINT"The euard hiIl not ltt m.' qo 1n {

r thoLrt something lor the t::ING" r ENDFFOC
?69oIFP7.=tTTHENPRINT"The t.rnq rs very +ohd of FABEITq

and FHEASANTST!r":ENDFR0C
:7@O t EF'Z=44THENP|i I NT " ulHY NOT'CHR$ 1i 1' ENTEFTAI N "CHFTJ l:9

"the Einq as your qLrest"CHIial?r"rn thF fiqre'"- cotlaQe."
CHR+ 1f, I "WHO liNOWS." ! ENDFFOC
:71OIFF7.=lf,THENFFINTCHR'lf9"The q'rar.is onl , let 'I t, to

rs bearrnq "CHlttlfl"GIFTS-CHFtt:9"o{ TiAEiEITS rh"',END
PROC

:7?@ I rF,Z=45TllENr.R I NT,'The 14llIer aErtrnir dn (r
Il withthe princEsslr'!!I'd j $t Haitr {ro(1d d bit to sE
e what happens' ": ENDFFOC

271@IFP7=:STHENPRINT"The I ing (i11 be .rdrnq b/ .ihortl
y {hy not hide the c I otheq | " : ENDPFOC

:74O I FF7=f,6THENF R I NTCHr!+ 131 " Those bL'shes l ool: qoo.l +or
hiding thi nq6 | ": ENDPFoC
:75OIFFZ=:ATUENFRINTCHR$119"4 WEDDINCi r i no .oL'l d come

ih !EefuI ! ": ENDPIiOC
i76O I FFZ=SOTHENF Fi I NT " When I {orqEt somethinq I o{ten F

RAY I ": ENDPFOC
}TTOIFFZ=;:@TIIENF'FINT"DOtl T toL'Eh the I n i f e | ' ! " : ENDFROC
fTAO I FFZ=:ITHENPR I NTCrlRl 1;l'7 " r{ave you e,rt tho rey'" r END

FtroC
!T9OFRlNT"I'm sorry I don't have a c ) Lre ' " : ENDPTiOC
2EOODE:FPFOCp{sh
?E I Or:= 1

?B29PRINTCHF+129"Do you alwey-- have to be so stL'pidl":
ENDPFOC

:8f,@DEFFFOC iump
?E4or:=1rFFIl.lTCHft$1 1"Not 1ir.eIy. I oight br."ar mv necl.

! " ! ENDPROC
2E9ODEFPROCPait
:E6Or=1; FRINTCHEaI?9"O.1:. " ! l-,=l: TIxE_O: REr'EAT: L,N'l IL TIll

E;7AO
:ETOIFFZ=4sTllENfRINT"WBIl tlr;rt seems to havE donE the

trichl Th6 Mirl6r's Eon propoEeB marriaqe to trh.? prin
ce55 and she agreee. The t rnq PUts oe rn a ciirrrclqe! '
! FZ=46: ENDFROC
288OIFF7=46THENFFiINT"O.l. Th6 .arrlaqe comes to rest a

nd theyalI qet oL't "':F:/.=47
?A9OENDF,ROC
29OODEFFROCTL{d
29tqt =trLF77,r >::TTHENFRtNTCHFiallli "l'n too trred to rLh

I " ! ENDPROC
?92oPZ=3A.FFINTCHR'l;i1"O.r. I .(r' as {ast as I can!":N

z=ulz+I ! ENDPRDC
29fODEFF'Rocvi si t
294ONl=1
29'OPRINT"tle hrve a visttor|"
?96OENDFROC
:9TODEFPFOCrea.
29BOE=l
:99OIFAE=1T!{ENPRINT"o.ti.. I {rll Near ihe boatEr"!FOFH=

1TO3: IFVt (H) = " a pai r o{ hoots"Tl"lENV}(H)"""
f,OOOIFAE=tTHENNEXTTAB=l:AOt="a pair o{ bootE:- worn

PLUS', ! SZ ( 1 I,f, ) =12! l{Z=r,lz+1 ! ENDFFIIC
SOlOPRINT"not yet '": ENDFEOC
;lO?ODEFF'FOCdress
3of,Oll=l I IFPZ=sO IHENF'FtNT"Ona ot the lirr"!':! 60ldrer6.

crmes in :'nd hits me on the hilddl":Flia)Cl().i€r
lo4Ofi7.=?1 ! ENDF'FrOC
:5950 DEFPROCswenr
;O6OK=1: Ct.S
3OTOFOFI= 1TO?
:IOAOF RINTTAE (O ! X ) i (.;HFt I f 6 r CHn$ 1 4 I i CHI(' ( I lrB+ X ) i "11{ }lrl DAh

E Yol.l 5PF":A|, TO r4t l llLE TllATr"
3090NE XT
XlOOI Il,lE=O: REFEAT UNTILTTflE=IOOO
3llolt(l)="The linq'r soldiers arrest ne +o. +ou
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r.tl!t&ra8€l l$ll

&
-6

Prataoli

A MAGICAL MUSICA L FAN

I\

Co
d4*r,r.otcs$' t

flsatl r I
;:loO I FAr- l THEN{:NDtrr0C
'l:llOlrnC: t.1Tt.tENInrINT{])tiF:f1:9" I need eodreth:nq to enticethe rathit!,,
l-'loIr4D tIHrNFrrtNTr.Hk*tlq-t n--d n Leq to catct, tl,e
1ltrO I F ( AC= t ANDAn,; I )Tl1LNFRINTC]]ll.,*1:r9,,I put E(d€ tett!,ceI e.1v€s rhto the haq,,,CBF*t:9,.rnd the rahbrt.;;;;_;;;r." CHta,ll,,t rtl,rcLI\ trdn ll,e rcbbrr.,,:,\Frtli4olFAF.l rHFNS:.r I :,.:r tl:or, r 1\ | tjr. It,or{ !,) r rr, ):50ENDFt{n!l

I'16ODEFFFOCaT f1

,.1?701.=t :Nz-uz+ I rAE=O:FOrrt=lTo:: IFVrt r) =.,a {.rt rabbrt,.T
l:8a'NEXT

_-1 
:SOf IrINra Hlr, 1 :\,, I h. qLr-,r .Js t dr F nr7,,LllFJ I :., "(,lrT-r.HFl I:9"o4 ,r "'I'HF,l:t-FABElr-.HFt,-.9,,.fI .. -",t p,.;.-"; ;i'to the"' CttR*1 --9.,|! no.,,

:iOOfl,INTCHtrrl:O,ti- ri J-r, pte...eo and .1.lrs for p ,, rHF a I :9 " FA|.lTF I Da-F,,
a;iloENDFrr0c
lfr-oDEFFFOC i ftl
:IltrOI:=1. tFAF lTEENFriINf,,I don -t
_:,4OFt,'lNrCHt..rt-(,, rhe I rnq tr,qr,!"CHkt,:9 t'rF !r,1o- r,,.t.,f rhe d.\.:,)-lo
f,::50s8= I
;:l6OlrrZ=WZ+1 ! 01 ( 1 7 ) :L E:r T* (Or ( I 7 ), a:) ! ENDI +tOD_llTODEFF 

FOCun I oct
-:,aB@ti=l I lFp't: f,:THENpFINTCHF,ltl,,Not here & now,,,:ENDFcic

_ ._90IIjACl I'trIEN..FtNtLrtkr r:r,,1 n..ed r ler,.:ENDt,hlE-4OOFFINI"tl.,. th,. o:te,s,,ntocted,,,.Ft,:;r="6r-"" oo'.r, o:t F' :,.?. r ::r :,. :4: 1r,7.:.urt{ I i END[,F.Of
tr41oDEFFFOCh r de'i4tor =l ! IFFz :6THENttrINT,,t .i.:INDFRUa ,.r hrde ar,v+hrnq rrer. ,,,

_tr4loIFAHi I ITHENPFINT.,I haven.t got anythinq to hrde,,,:ENDPROC
tr44OFORx-1rOf,
;:'4=gIFV+(X)=G+(r0

,- 1?OPROCIose
-l:OOAI,IA shop assrstiht.i,l!.. pirr ot booir.:, I!qr,me.o

e tF^vr.\.Z,Frr i1t.t 1,.1,t.9ta ,if .rLbrtr. !a partrrdqp!tO.i r usty I n, te,-iO,a doad .ar ,-.:l4ODATAthe mr I lra. h soh . .r"in"_. r.l,s..- b,,=h"*,:6. rE lVrl OGFI,l.r.q,rop {ood.4-.d oord w4,t.trr,o .r.q,:J -'
- tSOD^TAIhe pala:e.,uarA.t:.q , -",,:c'l6oDAT^SHOI.i I tA55ll.,tANt ! I !,.'.t I R. t t EUO I5,:'' COINS, -.,,1E I rr- ,4 ,l-EAVEs, 4 , EAG,.; . r,etp r r ..s. rnp rr r O,ir:. z, i r,rrre,6.iai,c.LOIHE5.l@,EUsHES,11,, (.F.r , tr![vr L! 1],r nuD! I a, wi or, t r,ro , r.RING, I4
:1ToDATAPAL ACL t ls ! OUAfit) t ,:,I Er . t a,-'l 

AODEFPROCT abbr r

':l46ONEX T: AH=O! l47.-UJZ+ Ia<tEr (t he mrtlFr,s
r streEs. He tar.e! !ourI .,rr r -r, t,,

tFlNI",l,e I rna r.r4es peEt 
'oor 

m<nn) {n.t sPFs rhai he 1€ 1n df,aster ior a rrde rn the rovd, ' 11i,,..,1 ":147 Of.Z- -l r . END!- ROC
:4EODEFPROCfraq r c

^:4901 
=r! IfFZ...19rHFr{r.F.INr,,I rdn.r d, thar he.e,,,rENDFRol_

:ssor rsu t.'.srtrrueNoenoct
:i51Ort,S:fFINICHfrtl:9,,O.t. J asr rhe OGtiE r{ he can turn intoi'cHFtt:9iEomethrno.,,
;s:OFF.INrcHrrrlf,,"tte sats nr LorrhsE l cAN, "l5:OSD=l
I54OTFINTEHF$1:l "lrhat would \olr I I I e ne to turn rnto..l5:OINPUTZt: CJ=t_EFTJ ( Zt. r,

.]56OIFCr. "VOlt"'tUrtXtrt)-"He tdrhs rnto r TIGEA anc, t1r t s me": F.ROCI o6e

:;;3Fk?;,i:,ili; Ii:, T::"::.ffi 
":"1 : t"x"i li i 

",,, 
", o,,, -_,-"a,dead 6ousp- I szr.e,:t =ta,ii.=u,-* r,:svoNt ( t5) .-t"lousE- I Nrt (, r,) _,DEAD"

:60005 (19) =LEFT{, Ot \J9, - Ast t
I,5I@ENDPFOC
:6:oDEFFFoCehter tai n
16lol = I
:oa@lr L:. a 4 I I tL NF.F I \T ., 

D, tr t L,L..rll/,ir do that
-165OWZ=|l:z+ 

|
:660FRINTCHI.-rl:l"o.t, I ri?)*e the t.rnq
j6TOFkJNI"'thp Oare s ser vantg pro,rde dand the lrrng rs oost !opressed,,
:6aoFz=45! ENDFFOC

h:vo rt dl(nmyt |,,,:ENn

0e lar ndl y dnd callE
to ) et .re pa€s,.:SZ(17

CHE$1f,1,,tiow can
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BBC BASIC

Edward Arnold
4l Bedford Square, London WC1B 3DQ

O

Adventune and
action forBBc-B

andElectron

for BBC B
d ELECTRON

he lal€sl releaae ,rom SOUIRREL

Command your own flest! Baltle plan unfolds to ssa level
view of individusl ongagemenls.
Cannonballs smash into hulls and tear holes in salesl
Magarines explodel Ships sink! Fire ships can be senl
downwind I Flags are struck and prizes laten ! ...... f8.00

The game that all the family can play!

Amazingly realistic - the ball speeds into the air, slows,
curves down and rolls. Bunkers, water, 0.0.8.. and a

varisbls gusting wind lo cope with! Up t0 4 players with
score card for oach ! ...... f7.50

Favourite with the younger playersl

lci
Go

ng
od

and nuts have to be squined on as the bun g0 past!
reacl i0ns, rhythm, and timing requ ired ! ....... f6.50

ATT THISE GAMES FEATURE SUPERB MUTTIC()T()UB GRAPHICS

sQUraaf LSorrwApE
Dept O

4 BIITOIOSS AVEI{UE, ECCTES, MANCHESTER M3ll llOU.
24 Hour rnswcring sorvicc - 06,|-789 4120
CheOues, P.0.s S Trade enquiries welcome

There's still plenty of fight left in the
confederate South as each side selects
forces to manoeuvre on a full-graphics
battlefleld. Play against the computer or
challenge a friend to perfect your tactics
and re"wrlte Am€rican history.
BBC.B E6.95 ONE OR TWO PLAYERS

5ff*
This new

Lothlorlen adventure
game ls played in an
Arablan Nlghts fantasy.
YOU have tO retrleve the
Emperor's stolen lamp and
return, by magic carpet or camet,
wlth as much treasure as Vou can.
Beware the enchantress and the
denizens of the Blue Lizard Cafe.
BBC.B C6.95 ONE PLAYER

Wlth Warmasterl Actionmaster and the new
Adventuremaster; Lothlorlen have Justif lably earned a
reputatlon as the mlnd stretcherc.

Lothlorlen add newtltlesevery month and arealways
lnterested ln hearlng from programmers wlth first
classsoftware.

Lothlorien games are atallable from most teading
software speciallsts, or direct by post at no extra cost.
PARAS lbur hand prcked Forae nas ro caOrurea r ver cross ng behr.o enemy l nes rn
th sa l.graplr rcs \1/rrga me l0level5ofpiay
BA'IIEZOIIE 2000 Take on acompurer contro ed bart e machne n rhrs
fu!urst c waagame

ROIAI E PIRE BU drng an army ]s cniv rhe sta.t of a. Erno re b!rld ng campa gn
-eade6h p, morale and frghtrng effrcrenc\' counl -. mcre J evesofolav
C Ol\J F ROt'/ TAT lO N

lnot E rairo n l

l*,
stotEl{lAuP Ea.at aAfilEzol{E 2000 aa.ts
JOIII{ YPEB E6.9t tOilAltEMPll! E5.tt
FAIAS Ea.ta COI{FROllTAtlOll at.95

r1 2 ooeratlnqslstefl onrvl

rencrole a cheque Po for t _ _made pavabre ro M c rorhronen

se send me ltlck box) Mc Lorrrore.5r
tac.t REctrot

Pleas?deblt mYaccess a cno

r€m! 

-- 

-__ 
dre.s

;l

*

II)RIENAI
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M.c. tothtorten, 56a Park Lane,Poynton,cheshlre Sx't21AE-reli 0625 876642

A&B COMPUTING MARCH/APRIL 1984

R.B. Coats
a A carefully designed text that can be used

either to teach oneselfor with help from an
instructor.

a Adopts a practical approach.
o The text is divided into short units: reading

material followed by practical exercises and
questions to reinforce the aspect ofBASIC
being studied in the unit. This enables users
to pace progress according to their needs.

a Good programming practice and style are
emphasized throughout the book.

t5.95 paper 256 pages
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Dl€ GIEITU]{ 3Fielri i o pow.rtul d.-bugging ioot tor 65Oa
,nochhe-code Plogaomi ll Sclld.. oll lhe uauol laqluaca loarnd in
good mochin€-codc moolio6, such oi mehory aeorch, ia{clllgcrll
memory more roullnaa, memory adllors eic. Ihaaa wort al byl ,
word or 3lri.rg bvel.   buill in h.lp maou con otto bc di5doyed ot
ary lima.
llrb n() coarioiaB rnoiy nroa€ uniqua lGqlur6 qrch qt on
ossemblar oi well ot o da3o3aambbr. /la axtainaly powerul
cxp{es3lon oyolqoior la lncluded olloulng compbx areaeatlont lo
lre anlqcd ln o lomlol l|rot b oot .lo trEfiy ovolbble in hlgh lcyel
b€sogaa. VortobL. cr. oko otbwad (ony bnglh) fid moy ba
irck dad lrro axpaaarlooa,
GlffUX dlow. siigL rcppiirg llro.€h mochln}cod. progrolns. f
b olao poj3iblc (or lo o p.inter oi dl.c) io ihgta alcp th.oog|t
Irophic ,oulines wilhoul dbtrrbing l'ie .cr6an.
s(lppla.d wllh ,ull ,nonuol, lhb tt l<rtrt hoa nlo a irotu.e3 thon oiy
.ft€r d+ blggir|g pockogc io. tha l8C nlochh..

GREMLIN 32K

t28.OO + tl.m p&p + VAr

Ihls uliltly pockogc hoa fioiy rpaclol ,eohre. l,or l.6e wilh db€. bul
d3o coo.ioirE mony olhar diniet |lrol dcryoara IiI lird uaaful:
;unctioi koy ediling, powa,ful dato$embbr, racova,y ol olly doio
to.n lh. dl.c, merging ol fi16, compbie disc .diior. Compddb
memory edlior, Slring taorch in mamory o, on diac, oulomollc iope
lo dirc ond dbc lo topa rordinea, bollt h heb mdru.! tonrEting ol
35, /O ond 80 tocl dbca, ond ol.o o 3p€cbl lornlol lhol ollorv3 60
ffbs per dbc.

DISC DOCTOR 32K

C28.(x, + Cl.m p&p + VAT

! N

-
vE

SOFTWARE FOR THE BBC MICRO

rfitrtsE
WORDWISE 32K
lhe renowned word processing p.clog€. Sllll clcorly lhe mo.lel
leoder wllh idler now over 2O,OOO. lhis hos boco.ne "lhc alon&rd"
woad procasaor loa lho 38C tllc@ ond B Still rccaiving Yary
iqvoo1gbL rardew'. Wordrasa will wort willl lopo, diac or [conel
crd inchrd6 oulomollc wo.d corrnling ond full conttol oYcr l,!xl
eolered inlo lhe syrlcm. SrDpliad wllh o deioiled spi ol borrnd
monuol ond on excelLr lree lyping ll,o. p.og.on Aller 8 monlhs
oll llE mo el llrare B 3lill no olltca prodrrcl o3 3inrple lo uae ond os
po-arful 03 wordwiaa.

3)9.'.hd.lFl:.

539.m + 91.00 ptp + VAI

oepr AB9 16 Wayside, Chippertield, H.rttordrhir!. WD4 9J., Telophone: KingE Langley lO9?771 69727

I D
\'( V/

ia l:::l:l 6!ar:;r ltltr;.,, l:1,!:*

lhis p.oglom cnobba lha lrc ntochfuE lo ocl o3 qr o<lvo,rc.d
l'armlnol wlra6 co.naciad lo dlolhaa compqiar q io o modam vio
lhc n${23 (n9232) idarlsc.. lhb provld.3locll La lo lroormtt
doio lrom dbc ond lha apoolhg ot dolq lro.n lha rllne' lo lh. dbc ot
printar.
Ierml hoa 3 mode6 ot opcrolioo - dunb l€.mhol, llc giofilca
llrlninol orld cGiomia.d iniallgant iadniiob lncftrdt€ DEC Vr52.

32K

e28.00+ tl.(, p&p + VAI

*



Utifities
Both th€se products are paged
('sideways') ROMs containing
various utilities. The advantages
of this format are fast access. and
non-use of user memory when
not in operation.

M'AIDEZtI
'AIDS' may not leap immediat€ly
to mind as a name likely to en-
courage contact behleen a pro-
duct and the public, but at least its
connotations make it memorable.
It is sold by SoftSmith, 9 Back
Green, Hersham, Surrey, KT12
4HY, price €12.95, and provides
five utilities of which one is 'hid-
den', as we shall see.

AIDS is normally supplied in
a slow version (450 ns), catered
for by inserting it in IC100 (the
second socket from the right) and
changing link S18. This only af-
fects the speed oI AIDS itsell,
which is unlikely to be noticed.
but it seems an unnecessary
economy, and a normal-speed
alternative can be had for an ex-
ka e2. Some 'slow'AIDS will run
at normal speed, but I do not
recommend this - the review
sample did so for a while from
cold, subsequently caus,ng pro-
blems in the DFS, fot logical
reasons concerned with the O.S.
A much bigger snag is that AIDS
is a 4k EPROM, requidng a con-
nection change by switch link
S33. which affecs both 1C100
and IC101. Thus only 4k
EPROMS can be used in either
position! This restruction is
irksome, and difficult to justify at
the current price of 8k EPROMS.

When invoked AIDS offers a
menu of 5 items. the last o{ which
uses the 'P' key as a double-
action switch to turn th€ printer
on or off, the cunent state being
shown. All displays are black and
whlte when printing. The first op-
tion is a disassembler, which asks
for a start address and file name

- if a name is entered the
disassembly is limited to a line
number, the address in labelform
(.€ABCD) and the mnemonic, to
allow reassembly at a new loca-
tion (in which case any absolute
addr€sses must be changed, us-
ing the AIDS Replace optlon).
The file is saved automatically,
and the printer will not wolk in
this mode. The non-file mode

Page a programmrng
utility. A&B takes a look

at two helping
hands in RoM form.

lower than &20 by '@', conec-
ting line length bytes and inser-
ting the &FF terminator where
necessary. While it may not
recover everything, it is a big im-
provement on losing the lot!

A Variable Dump lists all
variables in a BASIC program ex.
cepl r€sident ones (A%-Z%),
and gives their current values.
Anay sizes are given, but nol
their contents, and floatng poinl
numbers are limited to two
decimal places with accuracy
+ 0, - 0.02 and maximum range
0.01 to 10. This range and ac-
curacy is practically useless in
many scientilic and educational
programs.

In general I found AIDS not
particularly friendly. Displays and
prompts are rather spartan. and
not very invitingly laid out. In-
valid addresses are accepted,
leading to predictable confusion.
The instruction manual is clear
and comprehensive, though the
page on BASIC keywords would
be improved by using the stan-
dard CTRL symbol(i) throughout
instead of a colon with two mean-
ings. The relatively low cost of
this ROM should be borne in
mind. but the hardware restric-
tions it imposes and the limited
number of facilities offered are
distinct drawbacks.

UROM
This contender comes from J &
H. "The Elms". Sussex Road,
Southport, PR9 OSJ, price
f19.95. It embraces a dozen
utilities in an 8K EPROM which will
fit in any spare socket without an-
noying its neighbours. It is called
in the usual wa9 ('I U ' will nor.
mally suffice), and offers a menu.
The utilities can be grouped ar-
bitrarily under about six
headin gs, slarling with
disassembly. The disassembler
itself is standard, giving location,
codes, mn€monics and ASCII,
with the addition of decimal
equivalents for operands and ab-
solute address€s for relative bran.
ches. The screen shows one
group of 21 lines at a time, up-
dated by one k€y entry, but
backspacing is only possible by is-
suing a new slarl address. Code
can be dumped to printer If r€-
quired. A separate 6502

UBOM - Envelopc Editor. Cutsot .t AR indicates patumctct to be
chrng.d - O fO 255 kop.bhA ls p.mi tcd nngc
qives the usual format of localion, {dodging the sPaces!). but I for-rnd

iode. mnemonic and ASCII, in this an uncomfortable facility
paged mode. There are no iump, Search and Replace looks for
backspace or editing facilities. any sEing of up to 30 characters.
AIDS will disassemble itself, and nol including line numbers ot
programs are given in listings BASIC keywords. though the lal-
bv which the BASIC and other ter can be found if th€ tokeo is

RbMS can be relocated for ent€red by suitably pre-
disassembly. AIDS makes use of programmed soft keys. More
some us€r reserved zero page usefully. a wild-card character is

localions, but preserves the con- accepted in any position except
tents o, these and replaces them th€ first to cope with r€lated
on exit. words. spelling mistakes. etc.

The Memory Editor prompts When a match is found, the com-
for a start address, ftom which plete BASIC line isdisplay€d with
locations, hex bytes and ASCII the string highlighted. One key
equival€nE are lisled, also in pag- shoke replaces the selected strlng
ed mode The vertical cursor if required, but th€ replace sring
keys merely move the cursor up cannot be longer than the search
and down the first column of stlinq. The line can be edited
bytes. while lhe left and right keys after escaping to BASIC. Olher
ar used for forward and backward options return to BASIC with the
paging. On pressing 'COPY' an remainder of the progam listed,
edit mode is enlered. but editing or prinl the memory start address
must b€ done on €very byte in a for lhe line. h is this utility which
row until the last (or only) one to contains the'hidden'one, a'Bad
be altered is reached, using a Program' fixer. Any use of the
corliguous row of replacement s€arch routine (including a search
bytes. any space being ueated as for a zeto string) automatically
a '0'lTrue. the cursor keys can be repairs a corrupted program as
used to copy unchanged bytes far as possible. replaclng codes

EXWLCE EDITS
EnY.t* rr.dor (l-15) (l )

tpl l trr.lt Pt tch

St.p f.rigth x O.Ol taG: - Ohrto- r..lp..t pt tch anvtlotr? y

gtLlD P.r-trrt
Clrrrxl IEnrr.loF I
s.!,.ct : e H p

o 7(, 25El

mm
AS
AR

I
I
@
oo

<ao

el.t*
C-o-

o
6!t

o
to!o
o

30&
o

-5s
o

PI I.
Pl2-
Ptlr
Pt{t -
Ptta-
PM'.

P t tcr'rfJr.t lan
o ?eB
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UiOM - 6502 Monitot thowlng lhst UAOfrI JMP lrrstructlon .t htva.g. .ntry.
monitor displays A, X and Y, the letters and numerals, other destination addresses, {apart
stack and P counters, the status characters b€ing officially limited from the obvious operating
register flags, the top 10 bytes oI to €, % and &, though I found system requirements). UROM
the stack and the contents of up that the underline character will move its€lf or anythinq else,
to eight selected memory loca- beloved oI many programmers is by as llttl€ as one byte if needed.
tions. The next instructlon accepted. There is alsoa memory The length of the block is
(disassembled) is also given. This stlng s€arch that prints the start displayed in hex and decimal,.
monitor will execute a complete location oI each occurence. Only and moving a 16K block took
code from the P-counter position seven bytes are accepted, in hex under a second.
(which can be ahered at any or character format, and the Among some miscellaneous
time), or step by step. In stepwide memory search range is &100 to commands are two dealing with
mode jumps are followed unless &7FFF. To examine any such oc- the solt keys. The first dis-
avoided b! a 'skip' option. These currences you must note them plays their current contents and
are userul 'bread-and-butter' down and call the memory the second s€ts them up (except
facilities. dump, which is inconvenient. Key 9) with various commonly

There are two search The memory dump displays used programs. The usefulness of
utilities. 'Find and Replace'works the contents starting from PAGE, these is simply a matter of in-
on a resident BASIC program but 128 bytes at a time. Once called, divtdual taste. Another pair oI
is only concerned with variable the stafl address can be changed, commands handle sound
names, including Functions and and the display can be clocked envelopes, the first allowing the
Procedures, which can be locat€d forward or back by 128 bytes at a sound to be defined or edited
and substituted. Normal shings time. Alternatively, the complet€ while the second provides the re-
and keywords are not handled, display can be moved on by a few quired BASIC envelop€ state-
and 'Replace'gives no warnlng lf lines (maximum nine). A ment. The sound editor needs
the targel stiing is not found, specilied range of locations can practice in use - after specifying
merely flagging 'Replacing com- also be dumped to a printer. The an envelope number you move a
plete'! The mo$ likely use is for contents of any location can be cursor around all parameters one
replacing long variable names us- changed, but each such location at a time by the TAB key - no
€d in program development by must be specified individually, going back exceptby going round
shorter, space-saving ones. which is rath€r tedious. Blocks of again! Values (initially zetoed) are
Either name may be up to 15 memory can be moved without changed by pressing A' after
bytes long, and may contain any any limit on siz€ or the start and which a new number must be

entered, even if you have press-
ed 'A' by mistake, in which case
the only escape is to rnsert the
numb€r already there!The sound
can be played. and stored. This is
an original feature which should
be helplul to anyone putting
s9unds into programs.

A simpl€ character definition
program is included, in which an
8 x 8 gid of asterisks is scanned
by the cursor conhols while the
space bar exchanges them Ior
minus sions or vice versa. You
may stadwilh the square filled or
empty, and the appropriate VDU
parameters are updated as the
design proceeds, after whjch
pressing RETURN displays the
full code and ent€rs the character
into the buffer at &COO. The
final utility is a 'Bad Program'
repair which canies out the usual
format checks on a resident
BASIC pro$am, conecting line
length bytes, inserting a ter-
minator if required, and replacing
control codes by '@'. It worked
on both a deliberately corrupted

UTILITIES/EPROMS

PRtrcEssltn STETUS

ffrf,{ }R-36 t?-74 $P=fP
P-Cq,r.lTER !!! &OO

FLRES :

lEI.fl]tY: STRCX }GXT IHSTRT.ETI$.I

HV-BDIZCoolooooo

(OO7O)= OO(OO72)- 9fr7
C@?*)- &(aO76)- 34(OO78)- OO(OO8O): O8(OO&)- OO(QQ${)- OO

OE
3Et
B{
EB
,"
04
o1
04
F1
7D

-r? 3t lro

Solect : C E P R S X FTIO.I<EI
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users preler the better definition
of black-and-white monitors on
which some tolours' are scarcely
vtsible at all. It is perfectly posslbl€
to choose colours that work on
both, reserving low-luminance
ones for the least important
detail. Programmers should ex-
amine the grey equivalents oI the
various hues. and consider
whether colour is being used
helpfully or merely because It is
available. The screen
photogaphs were obtained using
a simple circuit to derive an all-
white vldeo output from the RGB
and synch signals. The gadqet
might interest readers, and DIY
d€tails may be available shortly.

It is dilficult to compare

items of firmware directly on
medt - an excellent utility is
worth liftle if you don't need it,
while the converse might equally
well apply!The simplest answer is
to ratp thpm a< A&B does soft-
ware In this context Technical'
refers to the technical design and
implementation, including inter-
Iacing with other parts of the
system, also quality and
workmanship where applicable.
'Facilities' considers the number
provided, th€ir logicality and
usefulness in the intended (or
most like ly) a pp Iic ation.
'D ocu me n tation' embraces
presentation, completeness and
accuracy. The other crite a are
self-explanatory!

AIDS - hr.mory Edko.

m and on bad cass€tle TECHNICAL
FRIENDLESS
FACILITIES
DOCUMENTATION
VALUE FOR MONEY

AIDS
30%
50%
40%
75%
40%

UROM
70%
50%
70%
75%
70%

progra
loads.

The general implementation
of this ROM is good, but I wish it
was more friendly in use. Return-
lng to BASIC or to the m€nu is a
little fiddling in many cases, most
hey choices need RETURN ,

and hex enbies must be 4-digit,
including leading zeros. While
onward progress is usually
statghdorward, UROM is less
torgiving it you slip up and wish
to go back - this ohen requires a
BREAK and re-start. UROM bor-
rows some zero-page locations

(not &80 to &8F) which do not
affect BASIC, but may upset
some other services. since
original contents are not replac-
ed. Using UROM lrom WORD-
WISE (not that you often would)
Ioses your text.

DO YOU SEE
RED?
Both these utilities make exten-
sive us€ oI colour. This is fine on
colour monltors, though some
reds are not particularly visible
even on th€se. However, many

ITROM - ch.r.ct.. complct.d .nd dcrht.d. Sebctk g "4"
t.castltataa arrothar choica batwacn EASTC .nd M.nu.

AIDS - S../€h/ Aad.c.lrEFC it rktt m.nory tocrtbn, produc.d
by ptatr*rg "8"
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TOP QUALITY PRINTERS!
ROCK BOTTOM PRICES

Epson RX80 (Tractor Printer)

EpSOn RX 80 F/T (New Friltion versron of FX 80)......

EpsOn FX 80 (Reptaces rype 3 MX80 F/T & lvx82 F/T

Epson IVX 100 lratesr N,4odel rype 3)..

Epson FX I00 (t"tew adciilions to range)

Shinwa CP 80......

Star 510
Star 515 ..........................

BBC lt/icro Carrying Case
BBC Programmers Kit........

... f328

... f378

9219
t248

VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT

f438
€208

..........8218

..........1248

............ f,31

............912

We also have stocks of sundries including ribbons fanfold paper continuous
labels dust covers etc. For free brochure and discount order form write or

phone now to,

DATATECH LTD rc,r
8 Bellingham Close, Bury, Lancs BLB 2TU. Tel: 061-764 5579

EASIPLOT
Tt. Lrrr..!s..a lrrrh p,.qram 1or ur. BBC M cro lModer B o. y1

c .@q\ a, \saresi *,c.. .P . ... h... - ---&4, El t/ E..

P ES -3 s mullaneous graphs per program- AUTOMATIC or nrANU
rabelr'ng - Fulrcassele save road and car opr ons - 100 chaGcrers
per qraph - Cho ce o{ l0 d ,erenl lrne lypes. 5 drrlerenl bals - Fur
capabrrles - GFID oplDn - SCFEENSAVE la.rlly - Powerlur OVEFWRITE Mode -
MENLr dr ven- COMPFEHENSIVE MANUAL - Machne code screen d!mDstor EPSON
lenlre range)5r1NWA & CP80 STAB DPsr0 and SETKOSHA IGP r00A & GP80Ar

25 3A 3s rlq 45 59
l|lEEX lro-s

EASIPLOT !s a commerc,arq,aph draw.O Da.(a!ed desoned lo be so s'mpie lo
oDerale and lnders€nd lhal schoolchrrd.en b!s i-.ssi:en and even lsers wrh only a
tud'menraryknowedgc ol rhe BBC keyboard ca. !,cdJ.ea o,olessona graphorcha
wrlhequarease Ih s program was paced amo.grre oor{eiryeducanonaroackages
by Educar ona Co'npuling Magazrne

EASIPLO? comes compele wlh a 52 page manua ov.g rhe user a rhorough
!.dersland ng ol lheooe,alD. ol lhe Erograms. wh re co-preh.ns,e s.ree. Orompl ng
a.d e,ror rrapp,.! ens!.e p.rle.r res!lls every I me

FACILITIES:-
EASIPLOT 1 (CASSETTE ONLY),..3 comprerrens've p,ograms Lrr..rES BARS&

EASTPIOT 2 (olSX ONLY) ! ir.i. lex bl. bus n.ss packaqe

EASIPLOT 3 (DISK ONLY) ., . 
's 

a more powerlu verson.apabe ol handrng rore
graphs and olors wl.grcaler ller b rly Addlonarla.' rcs rnc ude a slock Er. a.qE
share pfce 

'.dcaroryTh serecrabe mov.q ave,3oe.!rye
EASIPLOT s bolh lscru a.d.ducalona and is ldea lo busncsscs s.hoos
i0!sehoders and nveslors

wc a.. conv,nced lhar r_.SlPLOr s by rar rhe besl BBC Araph package
ava,ab. ll alrer !s ng EASIPLOT y.! do nor aqr.e we wl rellnd y.u. money

EASIPIOT s guara.leed ror l: mo.rhsanrr prograns are norma ly d spalched w Ir n ?.1

se.d re,nr a.ce ror tr5 95 a.s por r ) t19 95 lEasoor 2r or f22 95 rEasroror 31 10

SYNEFGY SOFIWAFE, 7 Sl Andrews ClGe. Slip Enrl, Lulon, LUI 4OE.

f
f

oi.FrcE coH tltltc I fi

]'a€ aE-8 *E
PFo+rt< 'E -(cuhulatrvr)

r

5% single sided double-densrty discs (1or 40 or 80 track srngle
drives) Box ol 10 !15.95 lnc VAT & P/P

scorcH 3M
5y{ doub e'srded double-dens ly drscs {lor 40 or 80 lrack doub e
dr ves) Box of 10 e28.95 inc VAT & P/P

5 yeais no qurbble rep acemenl guarantee

DATA CASSETTES
L10 (5 m nLJles per side, wiil store up lo 10K program per srde)

Bor ol '10 f4.50
C1 5 (77, mlnutes per srde, wr I store up lo 15K per prograrn per
s de) Box ol l0 f5,50

C20 (l0 mrnules per side, w lslore upto20K perprogrampers de)
Box of 10 f,6.50

Casselle pr ces inc ude VAT. P/P 5yearsnoqurbblereplacemenl
guaranlee on thrs excellenl qualty lape

BBC GRAPHICS LIGHT PEN
Comp ele w lh manua and lr-o-o sollware lape Vcry spec a piice
939.95 rnc ud ng VAT & PIP

ACORN/BBC MICROCOMPUTER DEALER

RONNIE RAY MARKETING LTD
209 North Street, Leeds. Tel:0532 451508

P ease make cheques/POs payable 10 RBI\,4 Ltd.

SCOTCH 3M
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Tttle: Mu.lc
Publt her: Ed.olt
iltchlDe: Modcl B
Prlce: t9.95

Music is a very simple question
and answer test program involv-
ing the printing of notes on a
representation of a musical score
and the congratulation or correc
tion of the child's input.

Unfortunately there are a
couple of small things which spoil
the program. The lirst is the fact
that no realistic musical notation
has been defined (apart from a
treble and bass clef. which are
drawn). A 0 character is used to
indicate the position of the note
either on the line (E to F) or bet.
ween lines (D to C) in the heble
clef. The second is that the
keyboard is not properly disabled
when an input is being asked for.
Pressing the Spacebar for in-
stance results in its interpretation
as a wrong answer. This is very
discouraginq for a child using the
program for the first tirne. Only
the relevant keys should remain
echve. Every time a wrong
answer is r€turned the program
repeats th€ question but there are
no facilities for a parent or
teacher to monitor problem
area5.

What ar€ good are the
sounds for 'well done'and 'sorry,
wrong'. The authors have hit
upon the right tone for these
aunl communications. All in all
however. I think that one of the
BBC sound utilities (l am
especially thinking of Svstem
Software's Music Editor) would
provide a better means of
teaching note position. This pro-
gam does not improve on any
haditional teaching method.

Ratlnge lable

graphically represented stages, oI
a circuit. This is built up step by
step from battery to motor via
resistor, switch and bulb. The
program demonshates the effects
of various diflerent combinations
of wiring. ln fact there are three
individual programs using most
of the procedures in common but
of{ering slightly dif{erent facilities.

Each stage offers a menu of
components to choose from and
the ability to connect, disconnect
and switch on. ln one option the
discipline that all the items have
to be connected up is added, in
another only five wires are sup'
plied for connections to be made.

While there is no better way
than using the actualcomponents
when learning the basics of how
elechicity behaves, this has to be
the next best thing. It has the add-
ed advantage of visuallg display,
ing the direction oI current and
clarifying the operation of a sim-
ple circuit bv using animatlon and
colour. There is no credibility gap
because of the excellent presenta-
tion and clearly worded prompts.
One simple and essential feature
is the disabling oI all the un-
necessary keys when an input is
asked for.

Ratlngs Table

events leading up to Edward's in-
vasion of France and his initial
moves on the Continent. Then
the computer would take ovet. -

The program presents a series
of scenarios that Edward
historically faced followed by
multiple choic€ questions. When
9ou give your choice of answer
the computer gives an analysis of
the possible outcome of your
choice and then either refurns
you to the question or passes you
on to the next question. Or to put
it another way, it takes the
dangerous view that the historical
choice must be best because it led
to victory.

If you analysis the decision
presented as correct there are
several points at which a decent
argument could be made for the
opposite case. For instanc€, at
one point during the battle of
Crecy the right wing of the
English army is engaged and in
danger of defeat. Edward refused
to commit his reserve and the

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
75%
80%
90%
80%

This is a piece of educational soft-
ware produced b9 the 'Com-
puters in the Curriculum' project
at Chelsea College. It is an
historical analysis oI Edward lll's
campaign in France that led up to
the battle of Crecy. The package
consists of the cassette tape, a 14
page A4 booklet, and five
students' leaflets. All this is pack'
ed into a single A4-sized folder.

The idea of the package is
that the teacher introduces th€
subiect as a lesson, perhaps as a
part oI a series of lessons on the
Hundred Years War. The lesson
would begin with a talk on the

wing held. The program takes the
view that to commit your reserve
is therefore wrong. But a good
case can be made that the reserve
should have been committed,
and Edward was just very lucky.

I would nof rate this package
too highly as a learning device.
As a Visual Aid in an already
shuctured lesson it mag have a
place, but as a turtorial tool it
would be of very lim,ted use. It
will make more work for a
teacher than it willsave, so its on-
ly advantage willbe the novelty of
using a computer in a history
Iesson. The additional problem oI
a serious printing error in th€
package only helps to add to the
work.

Rattnge lable

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

40%
50%
60%
30%
40%

This program turned out to be an
excellent demonshation in simple

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
80%
60%
60%

Tttle: C.mpalgn
Publtcher: Longman
Machlne: Model B
Prlce: C16.68

Tttle: Electrlclty
Publl6her: Pdm.ry Programs
Machlne: Model B
Prlce: t3.95

MODELS A/B ELECTRON
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for five pieces of equipment
which are chosen from a total of
ten. It is necessary there{ore to
re.ord all information about each
flight and its consequences.
Equipment may be exchanged by
retuming to base, but as this uses
up fuel such exchanges must be
wellplanned. All positions on the
grid are fixed from game to
game, so it is possible to pro-
gress, but only by getting killed
and restarting.

As it is very easy to get killed
or not have the right equipment
at a particular time, this can be a
frustrating game. The hand book
accompanying the cassette sug-
gests a number of ways that the
game can be played as a class ex-
cercise, with a lot of ideas for
discussion topics, other activiti€s
and follow-up ideas.

As a text only adventure
game Spacex is rather limited,
but given suitable development
into a larger class activity, it could
be a useful focal point for a
teacher to develop a number of
associated projects.

Battngs Table

teaching the pupil where the
other towns are as well as the cor-
rect one. If the answer is not
known, pressing TAB will reveal
all. When the pupil is bored, typ-
ing X willstop the quiz and list the
results.

The program uses a very
large number o[ towns; some I
had never even heard of.
However. a better randomizer is
needed: I was given 6 repetitions
oI one town in 15 goes! There is
also a bug that stops the program
after about 60-70 goes; this is
very frustrating, especially when
you have been looking forward to
getting the results.

Overall, I think if this program
was refined (the bugs taken out,
and the randomization increased)
it would make good value educa-
tional software.

Ratlngs Table

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

The scena o for Spacex is

displayed on the screen while the
rest of the program loads. To
quote: "For two years the space
research vessel. The Golden
Hind, has been exploring th€ Ur-
sula system. You belong to the
leam of scientists who have been
working on the planet
Persephone. The Golden Hand
is now in orbit around
Persephone waiting to take you
back to Earth. Just as you are
about to leave the planet to rejoin
the Golden Hind you find that
your shuttle has been broken into
and several vital pieces of equip-
ment have been taken. This is the
work of the Kleptoes, a semi-
intelligent species who are always
collecting things and hiding them.
Before you can leave you have to
find the missing items."

It is just as well that this infor-
mation takes several minutes to
digest, because the program
takes over six minutes to load.
Having loaded the main program
you are given more information
to help you locate the missing
items on the planets surface,
which is divided up into a grid. A
metal detection scan indicates in
which locations metal objects are
to be found, though doesn't
guarantee that they are the ones
that vou are looking for. The scan
does not show the nahrre of the
ground or the location oI
geogiaphical obstacles. You are
told that the base has a forest, a
lake, and a mountain range
around it, but the location of
these may only be Iound by ex-
ploratory missions.

To reach any location on the
g d, it is necessary to lly the
Land Skimmer by specifying the
grid co-ordinates of the destina-
tion. The skimmer has a limited
amount of fuel, and only room

This is a program designed for
schoolchildren (or adults, for that
matter!) to test their knowledge of
towns and cities around the
British Isles.

On running, a high resolution
map oI the British Isles is
displayed, with a Ilashing square
on it. A list oI 9 towns is shown.
and user must type the number of
th€ town coresponding to the
position of the square on the
map. Il you choose th€ right town
first go, a high pitched siren
sound is award€d. If more than
one go is taken, only a smallbeep
is sounded. If a wrong answer is
t!?ed in, the computer will place
a flashing square on the town you
wrongly selected, and print
"THAT'S HERE!"; thereby

50%
75%
N/A
60%
55%

The aim of these two programs is
to introduce the program user to
the concepts of horizontal and
vertical, and to the right angle.
The cassette contains one pro-
gram on each side, and gave no
loading problems.

The program Lines starts with
a sequence demonstrating
horizontal and vertical lines on
the screen. This is followed by a
question sequ€nce where the
program draws lines and the user
is asked to state whether theg are
horizontal or vertical. The con-
cept is expanded by the
demonshation of a ship havelling
horizontally and a helicopter
havelling vertically, both accom-
panied by suitable sound effects.

The program continues by
drawing a picture using a given
number oI horizontal and vertical
lines. Two choices are given for
each type of line, giving only four
different pictures. This is followed

SOUND
GRAPHICS
DOCTJMENTATION
VALUE FOR MONEY
OVERALL

70%
65%
85%
80%
75%

Tltlc: Lln../Angler
Publlrher: { MAT
ll.chtne: Mod.l B
Prlce: t5.OO

Tltler Sp.ccr
Publlrher: { llAT
Machlne: llodel B
Prlce: tfO.OO

TltL: Tos4lteat
Ptbll.her: Sllverllnd
M.chlne: Mod.l B
Ptlce: t5.50
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MODELS A/B ELECTRON

by the reverse, drawing two pic-
tures, and asking how many of
each line tlrpe there are.

The program Angles starts in
similar fashion with a demonsha-
tion of a right angle in vadous
orientalions on the screen. The
question sequence that follows
shows a ligure like a clock face
with two hands, and the user is
asked how many right angles
there are in the fiqure.

The coDcept oI bigger and
smaller angles follows, with a
d€monstration and question se-
quence. The program finishes
with the best pan of either pro-
gram. The pro$am finishes with
lhe best part oI either program. A
creature called Gobbler is drawn
on the screen, and his mouth,
arm and leg moved to form
angles. The user is asked whether
thes€ are a right angle, bigger, or
smaller. The anqles are then
changed and the questions
repeated. This happens lour
times and may be rep€ated iI
wished.

Both progams have rather
minimal content. with harsh
sound effects that cannot be turn-
ed off. The us€ of colour text is
quite good, but graphics content
is almost non-existent. The hand-
book accompanying the pfo-
gnms gives some ideas for
associated activities, but this does
not make up for the lack of pro-
gram content itself.

Radngs Table

missing children must be found."
This is the scenario for an adven-
ture game lor children oI seven
years of age and upwards.

The garne starts with twelve
hees displayed on a 4x3 qrid.
Th€ 'correcl' tree has to be lound.
though as this is s€t purely at ran-
dom, the guessing procedure can
get rath€r tiresome. lt is possible
though to set the 'corecf hee so
lhat the right guess can be made
first time. At the same time as the
hee is sel, the sound mav be swit.
ched olf

Having got passed the tree
problem, the adventurer is into
the game proper. The lirst loca-
tion is the woodcutter's cottage.
To find the first child, it is
necessary lo enter the cottage,
explore the four areas within. and
avoid being caught by the wicked
witch. This is not so easu- and
lailure 6 gr€eted with a suitabl€
nasty cackle and picture of a wit-
ch. Having been cauqht, it i5 back
to squar€ one again.

Solving the mystery of the
cottage gains you a password that
enables you to move on to loca-

tlon two, the giant's garden. Here
there are five dilficulties to be
overcom€. and five creafures to
provide assistance. The solution
is the easiest o, the four locations

- my five year old tester had no
trouble getting past this banier.

The first two probl€ms havlng
been solved. and two of the siy
children located. it'is necessarv to
load the second side of 'the

cassette. Having gained a second
password for solving the problem
of the garden, it is now on to
location three - the citu of
dragons. Taming four dragons
proved to be more dil{icult than
appeared at first, untilthe instluc-
tions w€re read a s€cond time -a little more closely. Dragon tam-
ing then being a little more easy,
two more children werc rescrad
and a third password was qained.

The linal location is in the
land oI mystery. There are llve
locations and mang problems to
be solved to enable you to move
about and locate the Iinal two
children. h is only too easg to g€t
caught by the wicked wilch, and
a certain amount oI pet*.verence

is necessary to win.
The program shows im-

aginative use of both sound and
colour, and the Mode 7 graphics
are particularly good. The dif-
ficutly of the problems is about
right for the proposed age group

- my five year old tester could
only solve one of four. A loading
time of over five minut€s is a
drawback when workino with
young children, and -is 

ad-
visable to have something else
going on at this tim€. The small
handbook that comes with the
game has some ideas, and there
are suggestions for goup and
follow-up activities. Wirh suitable
parental or teacher guidance, this
program could be verv use{ul in
introducing the younger child to
the logical solution of problems.

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

"The action takes Darl not in
Granny's garden tts€if but in the
Kingdom of the Mountains, a
magical hand to which the pro-
SJram user is spirited. The Kino
and Queen oi rhe Mountaini
have be€n imprisoned in a secret
cave by the Wicked Witch, and
their offspring hav€ been hidden
away in four stlange locabons.
To complete the adtenture these

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
80%
80%
75%
75%

50%
70%
70%
70%
60%

Rattngc Table

Tltle: Grennyb Garden
Publbher: 4 MAT
Machlne: Model B
Prlce: tfO.O0
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screams Ior the killing oI the
dragon!

Mu tineers, magic cats,
pirates, rocks and storms abound
as the gallant captain navigates
his ship over the ocean, visiting
myste.ious islands and collecting
the necessary points and jewels
to proceed to PIRATE 2. II
you've been at sea too long,
ESCAPE retums you to the
menu and enables you to save
your voyage for another day -only in PIRATE 1.

If you manage to overcome
all the problems set in PIRATE 1,
obtain enough points and jewels,
and survive, you're allowed to
proceed to PIRATE 2 - a
doubloon for everyone reaching
this stagel - which holds mo.e
'adventures' on a pirate island
and a lot more work before the
king is lound. Those rescuing the
king deserve all the rewards
heaped upon them - an extra
haff-hour on the micro after
school!

PIRATE has many good in-
gredients, but some features I

found rather repetitive and the
operation oI the program surpds-
ingly slow. lnitially, the program
is highly motivating, but this can
be lost very quickly if the voyage
goes on for too long, the ship
sinks or the captain made to walk
the plank too many times with
PIRATE 2 still out of sight over
the horizon. Ward Lock would
do well to look at the documenta-
tion provided by some of their
competitors and thus make the
progr.m more 'teacher friendly',
otherwise rnany an hour is going
to b€ spent sailing the sea so blue
with little to show at the end.

Radngo Table

Ebury Software have produced a
series of educational program
under the title of Mr. T's Games
for 3 to 6 year olds. Mr. T's
Shape Games, like the other five
games in the series, comes with
an excellent ten page Parent!
Handbook which takes you
beyond simply telling you how to
run the prognms. Unlike some
eductional software, every en-
couragement is given to discus-
sion and activity b€tween parent
and child (and other children)
before the BBC micro is even
turned on.

Various activities have also
been designed to be played after-
wards in order to consolodate
what has been learnt. The Hand-
book even gives an example of

60%
80%
30%
70%
65%
65%

PIRATE is one of eighteen
Chalksoft programs available to
educational establish men ts
through Ward Lock Educational.
It is described as a two-pa
adventur€ game for children ag'
ed eight to twelve, featuring full
colour gaphics, animation and
sound, which encourages
strat€gic thinking and
geographical skilh as the child
sails a pirate ship around an im-
aginary ocean, constructing his
own map along the way. It is in-
tended for group or individualac-
tivily and can be used as in-
koduction to related topics: map
making, explorers.

The INTRO program permits
the user to choose several pages
of instuction or proceed to the
first part of lhe adventure-
PIRATE 1 is automatically loaded
from INTRO, and grves a menu
which enables the us€r to RUN
the program, LOAD or SAVE in-
formation from tape. The pro-
glam starls ftom a new position
each tlme, but the lslands and
coasts are always in the same
place.

The effecdve graphics are a
pleasing leahrre and add to the
enioym€nt of the program. 'Blow
the man down . . . ' and 'Life on
the ocean waves' give a realistic
almosphere to begin with, but
these, plus the lew bars of music
used to link the program, soon
had me wishing there was a
sound olf routine - it was a reliel
to walk the plank occasionally!
Presumably, program space did
not permit ahemalives - wave
sounds for rocks, honendous

SOUND
GRAPHICS
DOCUMENTA'IION
VALUE FOR MONEY
EDUCATIONAL
OVERALL

Iltle:
Publl3her
M!chlne:

Mr. Tb Sh.pe Ga]Itei
Ebury Sortu,are
BBC Model B (O.S
l.O or lboee)
r.r 2.95Prlce

Plrite
Ch.lL.oft / W.id
LocL Educ.tloD.l
BBC Model I
t8.00

Tllle:
Publlrier

ll.chlnc
P.lce:

I
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the sort oI conversation which
might take place between lhe
aduh and child to rake advantaqe
of what is being learnt.

Jigsaws is a very enjoyable
first program. A pattern of shapes
appear made up of squares, rec-
tangles, triangles and citcles.
From the top of the screen a
shape emerges and the child is

required to press the space bar
when this shape passes over an
identical shape.

As with all the other Mr. T
Games the level of difficulty can
be contsolled either by the adult
or Mr. T automatically, depen-
ding upon the child's pro$ess.
The difficulty is det€rmined by
varying th€ speed oI descending
shap€s, or increasing the com-
plexity of the base pattern.

Whereas many of the Mr. T
Games teach by improving per-
(ormance on a task, Shape
Maker focusses on creativity. This
program allows the child to
manipulate different geometric
shapes - size, colour, move-
ment around the scre€n, and
rotation in 2D - and make pic-
tures and patterns and so be in-
toduced to basic notions oI
geometry. One small point;
unlike most other Mr. T Games.
Shape Maker has to b€ run on a
colout TV, otherwise it is like
playing snooker in black and
white.

Radngc lable

(eg. 5p and 11, and 2p and 10p)
is not sufficiently different, so that
even when an adult hies to
match, there is a fair chance that
mistakes will be made. This is
even more likely if you use a
black/white TV.

The graphics and the reward
for the correct answer are rather
dull. So much so that my five
year old son preferred getting the
wrong answer because the sound
and graphics then produced were
marginally mor€ interesting.

The game has various levels
oI difficulty. For example, at the
easiest level the child matches
against two coins. At th€ most
difficult level. the choice is bet-
ween s€ven coins.

Money Box is more im-
aginative and requires an adult's
active involvement. Mr. T asks
for a coin which is either different
to the one pres€nted, worth
more, worth less, sometimes
morelless, and at the hardest
level worth morelless than two
coins which are presented.
Everytime the corect answer is
given the money goes into your
money box; when wrong, the
money is lost. Again, recognising
that the computer cannot do the
whole job oI teaching, the child is

encouraged to play the game
with coins at the same time.
thereby making real and reinforc"
ing what is learnt. With the em-
phasis place on dlscussion in all
of these activlties, the games
should abo help develop a child's
vocabuhry.

Rrdngs lable

don, will not be surprised to l€arn
that this progtam is highly im-
aginative with good use oI
graphics/sound and great fun to
play.

The first program comprises
five games of increasing difficulty.
Although some of the games can
be plaved by the child alone they
all benefit Irom another person's
(adult or older child) participa-
tion.

How Many? b€gins with the
spots (between 1-5) on the back
of a Iadybird Ilying through the air
and landing on a leaf. The child
has to count and return each spot
to th€ ladybird. When the child
gets the corr€ct answer the
ladybird marches off the screen to
diflerent tunes. The game then
develops to include more spots
and lhe learning of figures. In the
flnal game, the beautifully drawn
ladybird reappears wlth a varylng
number of spots and the child has
to press the corect number. After
g€tting nine coEect answers, Mr.

T appears and waves to a fune
which sounds as if it's played on a
harpsichord. This game therefore
teaches the child about numbers
counting, and th€ use of the
keyboard.

Elephant Game is equally im-
aginative. It is best played with
another child. Cooperation
rather than competition is the ke9
as the players have to ensure that
an elephant with an insatiable ap-
petite has a constant supply of
buns and water. This is done by
th€ child tapping out the coEect
number of keystrokes or number
in response to a number prompt.

The programs in this s€ries
are Iairly pricey, but this Mr. T
game is especially good valu€.

Rldngs Table

souND 95%
GRAPHICS 90%
DOCUMENTATION 95%
VALUEFORMONEY 90%
OVERALL 90%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
80%
95%
80%
80% SOUND

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

55%
60%
95%
50%
55%

Mr. T's Number Games, like
Shape Games was w tten by Fiv€
Wags Software. Anyone who is

lamiliar with their pro$ams 'lm-
posters' or 'Staylng Alive' in the
Natural Hislory Museum, Lon-

In comparison wlth Number
Games, Mr. T's Money Box ls a
poor relation. The aim of Money
Match is to rnatch a coin in the
centte oI the screen with one of
seven coins in an out€r ring. This
is done by presslng the space bar
when a pointer ls on a matching
coln. The coins are made dif-
I€rent in terms o[ size, shape or
colour.

How€ver, the size o( the coins

Prlce

llt. T'. lloney Bor
Ebury Soltu.t
BAC odel A (O.5
l.O or rbove)
Ir2.95

MODELS A/B ELECTRON

7
-5

Tltle: Mr. T'e Number
Grmeo

Publl.heri Ebury Sortrlare
Machlne: BBC Modcl B (O.S.

l.O or above)
Prlce: C129.95

#cd
1:

Tllle:
Publl3herl
if!chlne:
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This is an interesting and original
package for use in Social Studies
classes, Humanities courses of
Social Psychology tutorials. The
aim is to explore social interaction
and the development of social
groups by giving students the
chance to see such a group in ac-
tion. There is no point what-
soever in using this package in
any other situation as it is meant
to provide the stimulus lor in-
teractron between individuals. As
I said it is both original and uni-
que as a computer package
although other techniques have
been used previously.

The package consists of a disc
and a manual cofltaining both
shrdent and tutor notes. It is used
by getting a group of students to
take part (betwe€n 5 & 9 students
is ideal) in the scenario it sug-
gests. They are briefed as a group
shanded on a baren and airless
planet and they have to complete
valious tasks in order to get
enough air and credits to escape.
Th€ sihration is so weighted that
there is now way an individual
can escape without the help of
the others and hence the social
group development and possible
co-operation or conflict between
individuals. This gives th€
shrdents the possibility oI analysis
of motive and action atthe end of
the session although I would
pr€fer to us€ the package with

one group being observed by
another two could then challenge
the buinea pigs' on their con-
&ibutions.

Having taken part in such
scenarios before I can appreciate
how valuable this package colrld
be to the tutors involved, as it
leaves them free to take notes
and observe lully, whereas they
normally have to act as both
stimulus and referee. The tasks
demand enough differ€nt skills
and styles to be taxing for a group
yet realistic enough to seem wor-
thwhile. A well thoughtout and
planned package but for the
specialist only.

Raflngc Table

2'7 x 22,

1581 - 51,

c. Times Tobles. Practice
your tables. Would you like to
know your - 999 times table?
You can use this program.

d- Arithfietic. The four rules
of number - see any arithmetic
text book.

e. Mystery Number. In this
program the user is given a
mystery number and asked how
th€ computer used a given set of
numbers and signs (+, -, x)to
make up that numb€r. e.g. Level
2 - Mystery number 1368 from
18, 3, 4, 16 - use all numbers.
Level9 - Mystery Number 2297
from 11 given numbers!

Praise Ior this cassette ends
with th€ menu. Games? Fun to
Learn? Somebody has a shange
idea. The skuctured reinforce-
ment {drill and practice) type of
program has a place in computer
assisted learning, but this must be
with far less mundane material
than that presented in Monster
Maths. Shards should realise that
a schoolcannot aflord to tie up its
computer Ior lenglhy p€ ods
while it displays a task which can
be seen in many text books and
on bands sheets - and usually

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL
OVERALL

20%
30%
40%
30%
20%
40%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVEBALL

Views is the most impressive of
these two straighdorward pro-
grams. It is impressive in its
simplicity. There are three clear
and colourful pictures delined
within the programs, one of a
house, one of a hee and one of a
lampost. The three drawing
routines are access€d by the child
and only the size need be
specified.

In other words a picture can
be drawn by simply making two
choices; H or T or L fdr the type;
and a ligure denoting size. If that
is not simple enough then you
can even lurn on the auto-size
option. Result: an instant housing
estate, wood, road side, play
area and so on. The young child
as town planner.

As well as having fun creating
the scene, the program also hebs
teach how to go about construc-
ting the picture. The most recent
addition to the picture always
overdraws, so that it is necessary
Ior a child to plan the conshuc-
tion of the picture in order to get
the perspective right. This is art
rather than property develdp-
ment,

Faces of{ers uarious choices
o, salient facial leatures which
can be positioned upon the blank
outline provided. The actual
drawing and colouration is not as
reallstic as some similar programs
but thele is carefulprompting and
enor happing.

Ratlngc Table

for cassette-based programs, par-
ticularly if they are closely linked,
and gives the busy class teacher
the chance to load a'suite'oI pro-
grams at the beginning of a ses-
sion and enables them to change
programs for individuals or small
groups at the touch of the
ESCAPE key, which takes the
user back to the Main page.

Having set the level oI dif-
ficulty (1-9), the user is asked to
"Press the key shown to play 'the
game"'

a- Rectongles. 'Do you want
an easy one?' What happened to
the lev€l of difficulty set at the
menu page? The user is asked to
guess how many times the large
shape is bigger than the small
shape and points are scored ac-
cording to level of difficulty.

b. Monster Mofhs. A frantic
'spider' moves around the
screen. Get three sums right in 30
seconds or be eaten by th€
monster e.g.

Level 5 15-15,
t87 + 62

9 63 x 18.
1165 -847!

with far greater shucturel Certain-
ly not one for my collecfion.

Ratlngc Table

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
60%
90%
90%
90%

Monster Maths is a cassette oI
plograms in Sharp's 'Fun to
Learn' Series intended to help
develop basic mathematical and
logical skills of 8-14 year olds.

The program, which takes
over four minutes to load from
tape. is menu driven and this per-
mits the user to chang€ level dif-
ficulty, user's name and printing
speed. On-screen inshuctions,
print€d in double-height lette6,
are easy to follow perhaps a
rather 'busy' menu page. This
menu faclllty is very useful one

Tltle: Vleurs/F.ce.
Publlsher: Prlmary Progr.hs
Machlne: Model B
Pdce: 93.95

Tltle: Suvlv.l
Publlshe.: SYSTEU
M.chlne: 88C B
hce: t1{.95

Tltle: Mo[rter M.ths
Publbher: Sh.rdr Softs,.re
M.chlne: BBC Model B
Prlcc: i5.95
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MODEL B
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oJ Printers*r.r* Wabb

The intention here is to take a
look at the HAL Computers
FT-5001 and to compare it with a
couple oI near rivals, the Epson
FX80 and the Mannesman Tally.

These latter pdnt€rs are near
rlvals both in price and perfor-
mance. The FX80 is availabl€ at
around the €370 mark and the
Mannesmann Tally Iv{T80 at
f285. You can add an RS 232
interface to thls prlnter for an ex-
ta €50. The FT-5001 is currently
available or f289 and olfers con-
siderable value Ior money when
we look at its speciflcations.

The features of the Ff-5001
are strikingly similar to the Epson
range. In fact the printer uses the
same impact se al wire dot
mabix printing system. What a
mouthful. Simply, it uses the
sam€ parts. Neither is ap-
pearance dissimilar wlth power,
on-llne and out of paper in-
dicators- There are also form and
line feed switches, an on-line
switch and a power switch (on
the right side, not the left as on
th€ Fx80). The MT80 is
somewhat different in style and
would look Iine on an executive!
desk with its sleak smoked glass
top. This large top also has the ef-
Iect of damping down sound and
reducing the usual rasp oI the dot
makix print head. None oI the
three printers here reviewed was
particularly noisy.

PRINT STYLE
The FT-5001 has all the im-
pr€ssive printing styles which we
have come to expect from the
Epson machines, including
character s€ts for €ight different
counhies, characters with pica
and elite pitch plus various con-
densed and emphasised modes.
The super and subscdpt facility is
also available and in my ex-
perience, is a useful one to have.
A separate progEmming manual
which com€s with the pdnler, ex-
plalns all the different types of
print, charactq widths, tabula-
tions and line spacing. It remains
up to the Beeb owner to place
the documented Escape codes
into th€ appropriate VDU com-
mands in the lorm VDU I , 27 , 1 ,

69 - emphasised mode or VDU
7, 27 , 7, 52 - italic font setting.
The Epson pdnters now have a
manual available which lists the

The
exceptional ability

of the BBc
at 'talking'to

feripherals has made a
range of printers

available
to the BBC user. we

look at three of them,
including the HAt

FT-5001.
G..phbt by Bit lmrg. Function on the HAL FT-6OO|
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HARDWARE/PRINTERS

Epton RXSO .rrd FXSO

M.nn tm.no f.rl *1780

most common VDU commands
needed by a Beeb user.

The FT-5001 manual ls par-
ticularly good on setting up and
op€ration, with plenty of clear
dlagrams and labels lor each
stage of the process. The Man-
nesman Tally printer loo has a
good inshuctlon manual with its
oriental origins carelully
camouflaged. The manual comes
into its own when ll comes to s€t-
tng the DIP switches (which in-
volves taking th€ whole machine
aparl). It's a bit easler wlth the
HAL Ff-5001 since the switches
are accessed through a small rec-
tangular hole in the rear cenhe oI
the printer (on the bottom). The
switches set printing modes,
characler s€b, page length and,
especially useful, a skip perfora-
tlon mod€. This allows a three
llne leeway on each p nted sh€et
either side of a perforatlon.

The FT-5001 and the MT80
can use Z-lold pap€r with pe.-
Iorallons or letter paper. Paper
Ieed can be by tactor or friction.
ThF is set on the HAL with a
switch on the left hand side of the
prlnter. The m.nual states that
the Ft-5001 can accomod.te 80
printed charact€rs with the pica
pltch p€r line with a printing
speed oI 80 characters a second.
I have seen some literatur€
however which has claimed 100
characters per second. The speed
is perfectly acceptable however
and as with the MT80 and FX80,
efrlclency is increas€d by bidirec-
tlonal printing.

The ribbon cartridges used
on all the prlnters are easily in-
stalled. The MT80 ts the excep-
tion in having coated tap€ rather
than lnked cloth libbon.

All three prlnters he.e
reviewed are entrely suitable for
the home or buslness user who
wants to buy a printer to enhance
the existing BBC system. The Ep-
son RX and FX80 printers are
established in the marketplace
and there are some software ad-
vantages in buytng Epson.
However the MT80 lrom Man-
nesman Tally and the FT-5001
.from HAL compute$ are ex-
cellent altematives, at gelting on
for !100 cheaper than the FX80.
The FT-5001 oflers an especlally
good range of printing optons for
the price.
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Finding and choosing the correct
software for your needs is a
daunting task indeed, whether
you are looking lor a word
processrng package or lor a new
game to test your alien,
destroying, lreasure.seeking,
path.linding talentsl

Often you can be put olfeven
looking through the pages o1

advertrs€ments which tempt you
with vivid descriptions of the
amazing graphics and sound
effects olthe game beingoffered,
you srt there with pen poised
above cheque book and your eye
catches the small print lhat tells
you thal th€ game willrun onjust
about everg available machine
excepl the one sitting beside youl

want a program for your
BBC Micro. look no

further than our listings
to make your choice-

Ut Utility (ie programming
aid )

Do Domestic
Ed Educational
C Casselte

But BBC Micro owners
despair no longer help is at
hand in the following pages. We
have put logelher as comprehen
sive a list as possible o1 the
software availabie for the BBC
Micro. In order 1o frt in as mant
as possible we have had to use
codes in some columns. Th€ title
of the sollware, the memory

required to run rt, the company
lhal produces rr, wherher il is
lape,carlridge or disc. the
supplier and the price, are grven
ior each prece ol software listed
Thp codps rrsed arp:

As you are probably aware new
software is surfacing all the lrme
so don't assr.rme that there is no
such item as ihe one you are
lookrng for iI it is not rncluded rn
this list. Also. remember that
qames in particular lhal at
present run only on a machrne
orher than the BBC Micro may
weli soon appear in a BBC
versron. If you are a,rare ol a
prece of soltware that is nor listed
here. whether you are a user or a
producer. feel free to let us know

Code Explanation
Cm Garne
Bs Busiress Routrne

t11 $5

I !o
o-D
{6.E

il
t{
Egr

t-r,

i::--

o9 i{;:
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ABM

Add Tabs and Mul Tabs

Anrmal./Veserabi. Min€ral

Bail l

Ed

Ed

Bs
Ed

Ur

Ed
Ed
Ed

Ed

Ed

Ed
Bs

G
G
G
G
c
G

Gm

Ut
Ed

Ed

Ed
Bs

NEC

t'
32X C

l6K C
l6K C

32( C

3?X C

32K I]
32X D
lr,K C
32X C

32( C

32K C

12l( c
32X C

32X C
l6x c

t6K C
|12K C
32K C
32t( C
32K C
32X C
32X C
32X C
32( C
t2t( c
32K C
32K C
32K C
t6K C
32K C
l6K C
32K C
32K C
32K C
32K C
32K C
l6K C/

D

c
c
c
c
c
c

a

c

t
f

32K C
32( C
t6K C

32k C
32X C
l6x c
t6l{ c
321( C

32( C

l6K C
32|t C
32K C
32R C
321< C
r6x c

32K C
32K C
32K C
32K C

32K
32K
I6t(
16K
32K
32K
32K
32K

P,@...or ApPllcarlor.

Shlr. ,rll tnd!.ttm E trt

5E alpp.r Rt ,lnond Rodd

Lon t ^ WC2B 9ArASO L'A

2lA Con vtrc. i@t
PE2 A'.P

A J Vt ton s.tut . Li

N.t lo ul N,.e. rin. H o r..
72 BEttrtcL sb...

229 llr,tunn.. froa.l

Btclln9tin.hlr. EP r t sPG

tS Woo.lldnd. Cto..

D.A.C.C. L.t

cnab. xdr.h.....

Conr.x... L Etlcztlo,

As .^tn&to.t B@.t

cB C.n@ll Corpat.r.

An nony A.p,t.t Solrur.e

tP20 9BZ

C.aonAtb Eat.rp.l.e. Ltd

sr4 tJfl

Lohgm.odou E tat.

Nea.d.tle Upon ryne
37 W loe.la Boad
Worch..t r WB, 7QP

s

co

CG

cs

cr

CU

cx

DC

or<

DG

DO

DS

EB

EH

EJ

EL

EI

EU

BB

BE

EX

ao

BU

!4 a5
t7 95
t4 95

tn 76
t1 95

t24 95
t24 95
17 50

t9 95

t1 95
t5 95
16 95

t5 50
t7 80
14 95

NZ

JX

CT

CK
oc
OG
CK

CU
CE

Stp.ttor Stsreni Ltd
{? 95
!4 50
14 50

13 95
!6 95
!7 50

a3 00
11 93

Cerb.t ts. CB2 ,NJ

Ntt roptz. Softure
GK

GJ
ES

(T
GM
BO
IS
IB
SE
NC
OB
SU
JS
HH
GJ

RS

OG

KN
IT
NT
CK
IU

(]J

OX NR
IT

SU
ES
NV

Cil(
c(
MS
IB

1Z

LO

f14 95
f,r 05
t9 95
14 95

f2a 50
t8 95

f6 50/
t7 50

17 lto
{a 95
t6 95
t6 95
$95
15 95

t8 00
!9 95
!3 00
t6 00

t6 95

€5 95
f3 00
t7 95
f2 50
f9 50
[6 95

t1 llanb.r.ton. loaA

Bota. Edt..ttonot S6ttBr.
fl..dboa^. Wonhy

a9 Etchnon, Clo..

SOFTWARE SUPPLIERS

SOFTWARE LISTINGS

CONTINUED OVER

A&A CO*r4rft C frAnCH/APBtL 19a4 't 13

CJE

€9 95
t9 95

tl1 90

t6 95
E8 95
t1 95
14 00

{lr 50



MODELS A/B

I

QS
lz
NU
IT

IT
IJ
GM
GX
GM
oo
MX
CL
cx
SU
5U
KB
HH
IS

IS

cc
GE
IB
KC
IT

KN
IN
KJ

MP

ss

K8
RJ
JX
tz

KF
GM
1Z

tz

AK

GK

GK
FB
OD

KH

SE
LC
JL
KB
SQ
BU
RR
NX

f l4 95
t2 95
t7 5{)
t5 95
f? 95
13 95
c4 50

tl9 95
,1 95

tl9 95
t215
c2 00
!7 95
t5 95
t7 95
t9 95
t7 25
13 50
16 95

!t0 00
t4 95

tl8 24
t2 95
c9 95

!59 95
t5 95
t3 95
t5 00
[9 95

tt 50

KN

t3 00
t4 95

a5 50

17 95
t9 50
{4 95
€a ul
t5 50
!3 95
t3 95
€3 75

ta 05

t1 95
tl2 95
r25 00
!7 95
!9 95
16 50

19 00
t4 50

e13 30
e13 80
t13 80
t6 95
[5 95
e1 95
t9 95

cl150
t6.95

t7 95

ct9 50

e7 95
t6 50
$95
t7 50
e375

t1160
a4 50
e4.85
e2 95
e6 95
t6 95
t4.95
t4 95
t9 95
16.6',1

16 67
t1 95
t9 90
t4.95

t19 95
c6.90
f4.50
t5 95
t5.90
t5 95
e?.95
!7 50
t6.95
14.95
e9 50
f4 95
f9 95
t4.95
e4.45
f5 95
t9.95
t7.95
19.95
e7 50

ttz.65

t4 00
e6 90
f4 95

t6 95
f7 00

tI145

EA

Ed

Bi

Ed

Bs

Bs

B,

UI
Ui

Ed
Ed
Ed

/ur

Gn

at
Bs
Bt

Ed

Ed

Ed

Ed

Ed

Ur
UI
UI
Ur

BBC

r J.x 5/w

tJl(

B8ClNEC

tJ K S/W

BBC Pubs

e

32K C
t6K c
32K C
l6t( c
32K C
32t\ C
32K C
32K C
t6K C
16K C
32t\ C
32K Cl

D

32( C
t6l( c
32X C
:J2K C
t6K C
32K C
32K C
32K C
t6K C
32K C
l6K C
t6K C
l6t( c
32K C
32R C
32K C
l6K C
32K C
32K C

32K C

l6K C
x2K C
I6X C
32t( C
l6K C
32K C
32K C
32K C
32K C
32K C
32K C
32K D
32K C
t6K C
32:( C

t6x c
l6x c
16t< c
l6x c
32X C
32K C
l6x c

l6K C
32K C
16K C
32K C
32K C
32X C
l6K C
32t\ C
t6K C
32K C
t6K C

BEEP BEEA
Beep B.€b lsup.r Simonl

Capitals,nd Puncluarion
C.rbohlrdr.le Merabolnm

cEsctL

sr
OG

GK
GK
GK

GK
!9 95
MP

NT
BB

JS
CD

lz
KN
I{N
GK

CJ
GJ
5E
CU
CL
GM
IN
GD
cc
NU
GX
MP
NU
CE

E5

CL

GK

SE

SJ

JZ
XN
GJ

GJ
tl5{)

Ed
Ed
Ed

Ed
Br

Ed

Ed

Ed
Ed

Ed

Ur

Ed
Bs

Ed

Ed
BS

Ed

Ed
Ed

Ed

U
U
U

Bus.BYI€

ASt(

SJG 5o,l

32K C

l6x c

32X C
32K C
16K C
it2K c

32K C
16( c
32( C
32t< C
32t{ C
32K C
16( c
32t( C
32K C
32N C
32X C
32X AR
32X C

32K C
t6x c
32t< C
32X C
I6X C
32K D
32lt C
l6x c
l6t( c
l6x c
32K C
16l( c
l6K C
32K C
16K C
32R C
32R C
32K C
l6x c
32X C
3ZR C
32X C
32X C
32R C
32K C
32K C
32X C
l6x c
32N C
32l< C
32( C
32X C
r6x c
l6N C
321{ C
32X C
32t\ C
32K C
32t< C
32N C

CHI Squarea connngcncy

Cnm€ and Da€c1ion QuiI

'I t4

t5 00
!7 00

tt9 95
e1 95

t1500
t7 45
t3 00
t7 00
t3 95
t8 50
f4 95

A&B COnrufNC HARCII/Afr|L 19aa

l

I
I

a

I
\ihd



Ed
Ed

Ed

Bt
UI
U!
Ai
Ed

B,
Bs

Ed

Bt

Bs

As

Ur
Ur
Ui

UI

Ed

Ed

6m

(

Ed. So[

Ed So{i

32K (
16K (
16( (
32K (
32K <

32K C

32l( (
32( (

OK
KB
(B
CU

GK

IB
OT
ES

MN
GE

FB

LC

DG

DK
MS
c(
NX

tz
KS
JB

FB
JX

NZ

Dqr.l X Word Comp'lc!

Dr Who Thc ftrn Advenrur.

Dyhaoi. Nucle.r M.gneri.
B"sonan.. Sp€ctros.opy

t9 95
f4 85
t6 50

f5 95

IC
2t Co,,..tl.t CiB..t

c8 00
lNAt tu ac.ttnnot sott@r.

t6 95
l7 95
t1 95

tl2 95
t19 95
t4 aa

f t2 95
fll 90
t19 95

a9 95
tl195
t9 95

tlz 50

t12 65
t2 95
t6 95

rlr 90
f7 5{J

19 95
$50
!6 00

t24 00

IF EL.tre^L. Appl, .t

C6t.ty A-r.L Alta 1PJ

GC

6D

GE

G.'

Gt(

Gif

GS

GY

HC

,tG

HX

2 Ntcttot . G.rt ..

Ig..ror-S.rr.r-[...
son -.1 Bt]ra OEN

50 Elbore.rl 3rr..l

dn.t..t.. t4lA,tD

r5 Q.....D..ry ,'tr...
Cl.dlo.., tgra ,NI,

Con,rt r Co^c.Dt.

tt.n o.A.hl.. WDa ,Ja

!6
!5
t3
f5
$

95

00
95

sa, 1P|P

[3 95
t2 50
t6 00
t7 95

tt2 50
f17 65
f9 50
l7 95

Siar. aVSl5 aSlY

lal Po..r..a C R.t
XYl..a ,lA, ILA

*..1lo*.lh. COr, ,AX

C.n-U tara OrX

,15/2t5 X.*.. 9.,...

srallt trrF

!11 50
tlt 50
t9 95
t9 95

t10 00
{10 00
t9 90
13 95

,f.C.C.S. ,'l..ar.r..

lv.. .,t U... NE' 
'EY

lr-al Co.By e@.t
57 l..do- cfe..a

Eva rQt

,7 c.-b,na. ApJ.

N.-rAb. OUta tA

E ..r Cx' OtQ

.. (Ett c.tto,.tt sor.6..

Aotnor A.d. POz, 59X

Dyt tn

J'

SOFTWARE SUPPLIERS

IB

sto 5rs

SOFTWARE L/Sz/VGS

A&B CONT|NG HARCII/APf,IL 19A1 1r5

CJE

Bug Byre

BBC

16( c
32X C't2t\ c
32R C
32( C
32K C
32K C
32K C
32t( C
32t( C
lriK c

32K C
32K C
32K C

32l( C
16l{ c
32X C
l6x c
32K C
16K C
32t( C

o
32K C

ll
32K C
r6K C
16K C
l{i( c

16r( c

32K C
l6K C

l6K C
321( C
32t( C
32K C
32K C

32( C
32K C
32X C
32t\ C
l6K C
32K C
32K C
32K C

;K
,t

:c
.,M

CONTINUED OVEB

Co6Bl, tlla ,3W

Slror H....1 Sottdr

ts

lf

t!

tw

tra

la

JL

J3
Y

- [1
,x t,'

(,
N,

A
1

I
A

1

,1t

|,t

*



xlltIR @Rlt"t a16l( c
32K C
l6K C
32K C
32|( C
32K C
32K C
32K SA
32K C
r6K C
t6K C
16K C
16K C
l6K C
32K c
32K C
32K C
32K C
16K C
32X C
32K C
3ZK C
32K C
32K C
32t< C
32K C
32K C
32K CE

32( C

c
C
c
c
c
c
c
c
c
c
c
c
c
c

c/
D
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c

32K
32K
32K
32K
l6R
32K
32K
32K
32K
32K
32K
32K
32K

32K

32t<
32K
32K

32K
32K
l6K
32K

16X
l6K
32K
32R
32t<
32K
32t<
8K
16X
32t\
32K
32K
32r
32R
32t\

EDG Cdphrs Packrgc

El.m-add rnd El€msub

Esape From M@nb.se Alph.

f'

c

B.B C

CUP

Ed

Ed
Ed
Ed
Ed
Ed

Bs
Ur
Do

as
BS
Bs
UI
UI
Ur
Ur
Ur
Ed
Ed
Ed
Ed

Ed
Ed

At
U!
Ed
Ed
U'
Ed
Ed
Ed
Ed
Ed
td
Ed

Ed

Ed
Ed
Ed

Ed

Ed
Ed

U'

E{ended Colour F l6,!phr5

E!"

F€male B€produ.tive Cycle
Fel[ and ih€ Frui MonsieB

Fmal A..ounr3 Prosr.m

HCCS

F122 BUZZ

Foo$all Pool! P,edido,

Forecadins-sinsl€ expon.nii!l
Forec.sring-doubl€ expon.nlial

FORTH

Ed
Ed
Ed
Ed
Gm

Ed
Gm

Gm
B3
Be

8ug Brr.

BBC

BBC

MGB

32K C
32K C
32K C
32K C
32K C
32R C
l6K C
32K C
32K C
32K C
32K C
32K C
32K C
32K C
32K C
32K C
32R C
l6K C
32K C
32X C
r6x c

32K C
32N C
32K C
32t< C
32l,( C
32K C
32K C

32K C
l6K C
l6K C
l6K C
l6K C
r6K C
32K C
32K C
t5K C
32K C
32K C

c
c
c
c
c
c
c
c
c
c
c

32t\
32t<
32K
t6x
32t<
32t<
32K
32R
32K
32K
32r

(M
H6
CD

RJ

SE
SH
6E
5E

LC
OG
SH
SH
(M
OB
OB
KB

GK

Ru
SE
BB
NZ

LC
SP
LC
JB
OB
KB
OE

JX

CD
SU
0c
HN
SE

JX
M6

LC

Frosger (Ma.hin€ Codel

G.o6 Comp.ndium Bll3

G.m.5 oI Losi. .nd .un'iry

G.B G€og6ph6
cCE M.rh' lO) l/2

6.og.phy/F6i.e/Gsma
nylllllylU.S a./Spain/lndia
O6n.n lrcsul.r VetbJ
G€r Righr

Gly.dy.k - TCA Cy.l.

Go{
GoI

Ed
EN

Ed

6M

Ed

Ed
Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed

Gm

Ed

Gm
Ed
Ed
Ed
Ed

l' .>l+qKB

6E

HX

JX
rl9 95
RH
EU

OB

OB

OE
CH
GX
NU

CT

GX
CD
IB
NT
Bg

tl0 00
t4 80
t6 00

tl2 95
{13 50
rl0 00
tl6 50

6S

tl2 95
t7 95
t4 25
16 00
!5 25
!8 00
e5 25
!5 75
19 25
t6 95
t5 50
t3.95
!7 50
!7 00
!7 95
t7 95

flr 50
t6 50
$95

!10.@.
f23,00
tl0 o0

{6 50

t9 95
t5 95

t5 ?5
t7 95
!5 95
tB 0!

t5 50

15 50
!3 00
16 95
f5 95
14 95

ta 00
tl0 00

6Y
LM

IJ
SE

NT
JX
CK
GK

GK
6M

t9 95
!14 50

19 95
trE

t4.50
17 95

fl0.06
t10 29
t12 00
r? 95
!7 95
a9 50
t9 50
f6 95

c59 95

t9 50
f8 95
e7 95
f7 50
t6 95
t5 95

SM
JZ
GD
B
IJ
tz

t6 95
t6 50
t4 50
t4 50
14 50
t3 95
!5 95
19 95

f5 50
f7 95
t5 50
e8 00
!9 20

!r0 00
t615
!6 95
t9 50

fl7 65
t4 a5

tz
IX
G(

MP

fl00
f4 99
t1.95

tu 90
14.95
t7 95

tl6 85
t3412
!t5 00
!1000
!16 E5
t4.00

t7
!7.50

e18.86

HC
e5 00

t13 ao
19 95
13.00
f6 95
e? 95
e6 95

f15 00
!5 45
t4 95
!5 50

CU
CU

GD
JX
CT
CD

OFTWARE LISTINGS

1tE A&A COMPUIING ARCII/APRIL 
'9E1

S A/B

lrrodl(l-

? ,l

t

I

F



Graph and Charls Pa.t

Gns B iru

Heicopler RescucrTunnel

lnd€x NumbeE-Ch6nser

lnr€rvenlion commercial
lnrerv€nton €ducanonal

lntroduc,ns Map Skills 1/2

Mi.rocompul,ng in Tea.hrng
lnrroducnon ro Natonal

lnv6r.€s and Sraiemenk

JCB Oisser

JR.

Ed
Ed
Ed
Ed

Bs

Ed

E,l

Ed
Ed

UI

Ed

Bs

Ed

Ed

Ed

Ur
Bs
as

Ed

Ed
Ed
Ed

Ed
Bs
B3

Ed
Ed

Ed

Ed

BBC.

IJK

CUP

32K C
l6K C
32K C
32N C
t6t( c
32X C
3?t( c
32K C
32K C
I6R C
32K C

32t\
32K
32K
32K
32x
32K
32R
t6K
32K
32K
32ll
32K
32K

16K
32K

32X
32K

32K
32R
32t<
32K
32K
32K
16K
32K
32R

326 C
32( C

32X C
32K C
32K C
32K C
ta2K c
.]2K C

32K C
32K C

32K C
32K C
32K C
t6K C
32( C
16( c
32t\ C
32k C
32K C
32K C
32K C
t6K C

32R C
32K C
32R C
16( c
r6K C
32K C
32K C
32K D
32K C

32K C

32K C
32K C
32K C
32K C
32I( C
32K C

c
c
c
c
c
c
c

c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
C
c
c
c

lJv

6E
6E

SE
NU
IT

MP

JX
RT
5Y

CL

HN

LM

LO
KN

BE

G(

GJ
DS
OM

HN

GIV

LC
6K
NZ

BB

HS
NZ
cc

ET
ls
LC

CH
MO
tz
SQ
tz
IB
JZ
BO
BO
DS
SF
0c

ts
SE
KN

JZ
XT

GM

t5 95
t4 25
t7 50
t8 50
t4 a5
!8 95
t4 8a
t7 00
f5 50
t3 95

t24 95

cdrlaad conptrins

2, r.nnv.on Ao.nu.

P Sottmr. & S.ai...

tt.t..!.U. L62 2AE

f.n... Cl.y Sy...'.
Sut o. Spn"t. Woo.,
C,i..t tf.ht s41 5X,

BrLl.h Bto..t e.ti^s Corpora.

ti Nreryt boa. ,ltsh Sr,e.t

,<lnofl.h.r Coipurer S.tuie.

124 Wooabad. wae

a t3 1DR

LAs 6LX

L.ishton Bu-ed LU1 A$t

sBlJ, LtnL Sottbar.
I lA-l2O Wdrdotr Si..t

Sat r.nacr Sonw.e

Ed.t St...t BNI 4QL

26 Balcodbe edrde6.

A.*.tl . BGta 4QA

145 c,'aring Cro.. Rood

A A...nbroo* Aa.n..

ot 743 l5r9

Ch..htr. Srar2 tAE

Mk.obyt Sotts..

Mkrerrr. Slntlatloi.

CB3 9NQ

t9 95
lt2 65

t14 95
f19 95
t12 50

a9 95

t8 00
16 90

t15
t7 95
t5 50
t6 50

rl2 65
16 95
l7 95

a5 95
{34 70

€5 95
t345 00
€11500

l7 95
er8

t17 25

OD

OE

OG

OT

LC

,-t

LO

tz
17 95
!5 95
!7 9s
{9 95
t7 95
t5 50

{9 95
!, 50
f4 85
t5 95
t5 95

f9 95
!4 00
e1 95
!7 00

f5 50
14 00
c8 97
e8 97
e6 95
!6.95
14 00

B.tuklapoa-fo...t
fDrt zaw
Nrtlonrl E t n.lon ColLg.
lA Btuoutnd. Ae u.

Ltdln.L, Coiprt r.^..t.te.,

21 AuonddL Ao.n!.

40 c|.."fr.U. A..nt.

tt .r..y.Ll. L52 6IrD
,rB N.a C.@dl.h Srr..r

Dd.rol asl, aaQ

!6 95
!6 00
!6.50
f5 95

124 95
!r9 9s

C,rE NLre.orp.t ..

W..t 9t..., Dtll6 2PA

tl5 95

t6 50
€6 95
f7 95

t14 S
flr 90
!9.95
!6.95
t6 95
t4 88

SOFTWARE SUPPLIERS

SOFTWARE LISTING

CONTINUED OVER

A&B CO PUflNA IUARC'IIAPRIL 19A4 1't 7



MODELS A/B

Ed
Ed

Ed
Ed
Ed
Gm

Ed
Ed
Ed

Bs
Ed
Ed

Ed

Ed
Bs
BS
Ed

UI
Ui
UI
Ed
Ed
Ed

U1

Bs
Bs
B5
Bs
Ed

Ed
Ed

Ed
Ur
Ur

32(
32K
32X
321<

32K
l6(
32K
32K
32K
32K
32K
16K
32K
32l<
321\
32!l'
32K
32K
321(
32K
32K
32K

16X
16K
32ll
32K
32K
321<'

r6(
32K
32K
16K
32x
32t<
32K
32K
32R
32R
32K
32K
32K
32K
32t(
l6(
I6K
32K
32K
32K
t6K
16K
32R
32t\
16K
16K

c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
E

c
c
c
c
C
c
c
c
c
c
c
c
c
D
c

:
c
c
c
c

a

\'
a5

c
c
c
c
c
c
c
c

32KCD

Ed
Ed
Ed
Ed

HCCS

ASD Lrd

Bac

Ed
Ed
Ed

32X C
32X C
16X C
32K C
32K C
32K C

16K C
32K C
32K C
32X C
32K C
32R C

CUP

Ed

Mi Ts Alphaber Canes
Mr Ts Moasun.s 6an€s

MX 80 Tlpe 3 Sci€en Ounp

GM
GE

6M
t2
IZ

BO
cc

KB
Gt(
SU

IB
BE

GX
ST
GD
DS
UP

t|t 25
t6 50
t3 00
t6 95
t9 95
t9 95

Ur

Br
Ed

Ed
Ed

BS
Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
EA

Ed
Bs
Ed
Ed

Ed

Ed

Ur
Ed

UI
Ed

Ur

cx
SU
SU
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MODELS A/B

-

Editor
I enclose two amendments or ad-
ditions to the CATALOGUE2
program list€d in the July/August
edltlon. The lirst allows pattern
matching in the global search
procedure to dlsregard the case
oI alphabetlc characters, i.e. if
asked to find records contalning
th€ field Balchin it would p nt out
those containing Balchin,
BALCHIN or balchln. This is, I
feel, a most valuable improve-
ment.

The procedure is named
'lowercase' and works by chang-
ing any alphabetic character into
lower case belore siring com-
parisons are made.

The second extends the use
of record searching to allow you
to find records which have a
numeric fleld which satisfies some
conditions. The choice of condi-
dons ls
a. th€ ,ield equals a given value
b. the fleld is larger or eqr.ral to

som€ value
c. the Iield is l€ss than or equalto

some value
d. the field is between two

values
Thus ln a catalogue oI cars

details you could list all the cars
which use 2 star petrol, or all the
cars which cost between !4000
and €6000.

May I point out one
chaEcteristic oI the search pro-

cedure that is not qulte up to the
lest of the program; that is that if
searching for 'HONDA' then if
one of the fields contains a
solitary'D' then this record will be
printed out.

This could be changed by
restricting the search to a specific
field, as in my second amend-
m€nt, or by removing ttl€ original
line 1310.

NOTES on PRO-
Clowercase.
P$ is the parameter being the str-
ing to be converted. T$ holds the
converted shing.

The procedure is called in
Iines 1280 and 1310. Line 1320
also needs to be amended as
listed. This is because cl$ is used
to hold the contents of
ENTRY$(N4,N2) so that they

will not be changed during the
matching code.

The procedure works by
looking at the ASCII code of each
character in the string and iI the
code is between 64 and 91 then it
represents an upper case letter
and so 32 is added to the code
and the shing is rebuilt with lower
case letters in place of upper case
ones.

Notes on PRO-
Cfelsearch.
The procedure is called from the
MENU where I have replaced op'
tion 8 with 'Search on field',
although to be strict I should have
used 'Search on Numeric field'.
This means that line 390 needs to
be amended to:
390PRINT"Search on field".
Then line 530 needs to be

amended to: 530 IF
ANSWER-8 THEN PRO.
Cfelsearch: GOTO 290.

The procedure has been
based on PROCsearch with N%
being the number of the field be-
ing searched on.

This could be extended to a
search on a combination of fields
with different conditions, i.e. all
cars which have a fuel economy
of more than 50 mpg which go at
least 100 mph and which cost
less than !5000.

If these plus other amend-
ments use too much memory
then the proqram could be spllt
again into h{,o, one part for
creating and amending the
catalogue and one for using the
catalogue.
Yours faithfully
Nigel Balchin
Basingstoke, Hampshire.

Dear Editor
Regrethbly, a mixture of author
and editor errors afflicted the arti-
cle'Angles to Arcs'in the Nov-
Dec issue.

Thos€ affecting the runnlng
oI two routines are:
Triangles: Add line: 55
E - RAD(E)

Substitute (E) Ior (D) in
line 60.
Ellipses: Substitute a comma Ior
M in line 40

Editor of
A&B Computing

Number One,
Golden Square,

London WIR 3AB.

r1@ rF ANSTER-'3 rsEN 537i

rs.oPRrnl"M oore o.tchrnq rccords. .
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Insert a space between
Pl and STEP in line 50.

Reade.s may be interested in
converting the routin€s to glv€
filled, in plac€ of oudine, Ilgures.
The changes requited are lhese:

Rectangles: In lines 80 and
100, substitute PLOT 85, for
DRAW,
Triangles: In lin€ 120, substltute
PLOT 85, lor DRAW.
Circles: Add llnes: 54 PLOT
85,X,Y
56 MOVE
X+8. Y+C.
Ellipses: Add lines: 114 PLOT
85,X,Y
116 MOVE
X+B-H, Y+C -J.
Arcs: Add line: 115 PLOT
85,X,Y
Yours slncerely
J. D. Robinson

Dear Editor
The circle drawing program ln
J.D. Robinson's article Angles to
Arcs takes 3.4 seconds to draw
the circle. If a large number of
circl€s is to be drawn. the total
time taken might be quit€
substantial. As an alternative, the
following program takes only 0.7
seconds.

10 MOVE X, Y+R
20 Sl - .173548 : Cl -.984808
30 SA-0: CA-R
40 FOR A% - 1TO 36
50 TEMP - SA'CI + CA'SI
60 CA - CA'CI - SA'SI
70 SA - TEMP
80 DRAW X+SA, Y+CA
90 NEXT

About 2.0 seconds have
been saved by taking the sine and
cosine claculations outside the
loop because these functions in-
volve much more computatjon
than simple multiplications or ad-
ditions. The program us€s the
well known equations:

sin(A+l) - sinAcosl + cosAsinl
cos(A+l) - cosAcosl - sinAsinl

which permit the sine and cosine
oI A (in the original program) to
be computed from the previous
value o, sinA and cosA. CA ls

COS(A) which is calculated at
line 60 and SA is SIN(A)
calcuhted at lines the angular in-
qement, I, between successive

plotted points. These do not
change during the loop and so
are computed once only belore
entering the loop. SA and CA are
given initial values outside the
loop. These should be 0 and 1 for
a 0 de$ee angle, but have been
multiplied by R at this stage, in-
stead of during the loop, to save
time. Thus SA is actually
R'StN(A) and CA is R'COS(A).

A further substantial saving
has been obtained by plotllng at
10 degree increments instead of
the original 6 degree increments,
but the user must judge whether
he considers this is sufliciendy ac-
curate for his purposes.

Some small savings oI time
have been obtained by writing
173548 and .984808 instead of

computing the slne and cosine oI
10 degrees, by using an integer
counter and by simplifying the
Ioop structure.
Yours sincerely
Dr. S. Taylor
Lecturer, Mechanical Engineer-
ing Dept., Universlty of Birm-
ingham.

Dear Editor
I purchased the November/
December editlon of your
magazine and found the range of
articles very interesting.

I was particularly interested
in the reviews of Wordwise and
Beebcalc, having had experience
of both d€vlces - it's nice to see
what someone else thinks of
them! I also noticed that Com-
puter Concepts are withdrawing
the cuEent version of Beebcalc. I
don't know what they have Iound
wrong with it, I recommended it
to a colleague for calculating the
cost of the t€levision programmes
he produces and he thinks it the
best thing slnce sllced bread!! (ln
10 minutes he can do a mornings
work)

Further on in the magazine I

came across Mr. Shentons
(rather longwinded) letter on
splitting conholcodes when using
Wordwis€. lt would appear that
Mr. Shenton hasn't read the WW
manual as section 5.8 warns
about this point.

Now could I comment on
WW. I ran into problems g€tting
proper paging, the Page Length
{PL) command not appealiog to
work properly. For example, sel-

ting PL60 - 60 lines - gave in-
corect paging - ev€n more so iI
a Begin Page (BP) command was
included to Iorce the start of a
new page - it gave a Blank Page
instead!

The way I overcame the pro-
blem is to leav€ the PL command
out (it defauhs to 66) and to
change the length oI the page by
using the TS and BS commands
(TS - Top Space, BS-Bottom
Space). Hence if you waflt 60
lines per page, s€t TS and BS to
3.

Also I would suggest that
users o, WW take a look at the
example document included in
the pack as it contalns a lot of
useful hints on the use oI conhol
codes lI you look carefully as well
as making interesting reading.
Yours faithfully
D.S. Buckley,
Hanow. Mlddx.

Dear Editor
ln the Nov/Dec issue oI A&B
you said you are always in-
terested in the dungeons oI
O.S.1.2. Well here's a way to get
out of the dungeon:
VDU23;236;0;0;0; .

No, it's not a memory
dump, better than that! It actually
re-defines the display area as star-
ting at &0000 instead oI &3000
or &5800 or where ever depen-
ding upon the MODE.

However the normal screen
area is still actlve ln the usual -

way, so if for instance you
precede this statement with
MODE 0 then the display consists
oI the "int€resting" locations flom
&0000 to &3000 and ftom th€re
on the first part of the usual
display region.

At this point on€ can cursor
down to the bottom (off lhe pic-
ture) oI the usual display area at
which point this facility is turned
off (because oI scrolllng). To stop
this, window-olf the lop 12 lines
oI text.

MODE 0 is probably the best
for ihis because MODE 4 leaves
no room for text and MODE 2
doesn't give a proper memory
map plus all that flashing is so
distsacting. MODE 7 of course
isn't bit-mapped at all. I hope this
small discovery wlll prove useful.

On a wlder th€me, deflning
the flrst two byt€s oI characler

number zero (1,8 and 9 ?!) in this
way (VDU23,0,n,m,0;0;0;)
facilitates a staggering amount o,
conhol over the video processer
(e.g. picture height, cursor helghl
etc.) and experimentatlon ls well
rewarded.
Yours faithfully
Colin Russ
Kingclere, Berks.

Dear A&B Computing
Flrst of all, excuse mc lf my
English isn't very good. I thlnk
you will understand.

I'd like to give you and your
readers some good and simple
advice about "spe€ding up pro-
gams". I don't possess a "Beeb"
yet but I have quite some ex-
pedence with programming For-
tran at a large computer.

The idea is to load sine and
coslne values in anays. It ls clear
that reading an array ls much
faster than using the sine funcdon
panicularly when drawing many
ctcles and so on. See for exam-
ple the programs "Graphics
envelopes" and "Spirob€e" ln th€
Nov/Dec issue. I would sugg€st
the next program to illustrate the
idea and to make a speea com-
parlson:

10 DtM SI(99),CO(99)
20 P -PI/SO
30 FORI-0TO24 :

SI(l)-SIN(P'l) : NEXT:
sl(25) - 1.0
40 FORI-26TO49:

SI(l)-SI(50-l) : NEXT
50 FORI-50TO99:

SI(l)-SI(l-50}:NEXT
60 FORI-0TO74 :

CO(l) - Sl{l + 25) : NEXT
70 FOR I- 75 TO 99 :

Co(l)-SI(l - 75) : NEXT
80 TIME -0
90 FORK%-0TO99 :

NEXT : T-TIME: TIME-0
100 FORK%-0TO99 :

S-SIN(1.0):NEXT
110 PRINT (TIME _T) :

TIME - 0
120 FORK%-0TO99 :

S-Sl(K%) : NEXT
130 PRINT frlME-T) : END

Remember that each anay
uses more than 60O bytes! You
could use only the SI array or
even the Sl anay up to 25 and
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calculate th€ other values when
necessary. Using the anay in-
stead of the function is also more
comlortable in for-next loops
(less errors).

I hope you want to publish
my letter and to get a lot of reac-
tions and new ideas from the
readers!
Met vriendelijke groeten,
Hugo Landheer
Mgr. Nolensstraat 46
1505 VG Zaandam
Holland

Dear Editor
Congratulations to Daniel J.
Bishop on his excellent program,
Christmas Greetings (A&B Com-
puting Nov/Dec 83). However, I
found that alter carefully check-
ing all of the DATA statements in
PROCtree, there were unsightlg
gaps and colour changes in the
picture. I would like to inform
other readers of the corrections I
found necessary on my machine
(Basicll and 1.2 O.S). These
mainly concern th€ Teletext Con-
hol Codes.
Line 290 Change last Hex

group from 03A0 to
00A0

LinC 300 Change first Hex
group from 0182 to
04a2

Line 310 Change last Hex
group from 03,40 to
00A0

Line 320 Change first Hex
goup from 0182 to
04a2

Line 320 Change list Hex
group from 03A0 to
01A0

Line 330 Change first Hex
group from 0182 to
0382

Line 400 Change last Hex
$oup from 03A0 to
00A0

Line 410 Change first Hex
group from 0187 to
0487

Lin€ 420 Change last Hex
group from 1040 to
01A0

Line 430 Change the line to
read: 0187019D018
101960C400087019
D018101960CA001
EA06FF013501A0

All of the rest of the progam
worked beautilully, after removal
of typing errors. In facr I liked
PROCnewyear so much that I
wanted more of it- So I added an
exta FOR - NEXT loop as the
first statement in line 2590, and

the NEXT in line 2680, to make it
go through the procedure three
times

Having only had my BBC
for seven weeks. I found the User
Guide to be very incomplete on
the subiect ofTeletext. I therelore
had to interfere blindly with the
conkol codes until I achieved the
desired result. Ar€ there are
books speciaiising in mode 7 (or
Teletext) that you can recor!-
mend?
Yours laithlully
Mr D. Bilney
Dharan, Saudi Arabia.

Dear Editor
Iam writing to tell you of an
amendment to the program
SPACEWAR published in the last
edition of your magazine. The ar-
ticle said that a very good score
was one of 9,000. I have manag-
ed to score in excess of 30,000
because of a bug in the program.
The way to win ,i to let an alien
land. then move the crosshail to
the top right hafld corner (signifv-
ing one alien has landed) as far as
it will go Then move the
crosshair down on place with the
'/' key. Then the inshuctions for
the game can be summarised as:
REPEAT : When alien appears
fire and it will blow up : UNTIL

bored : END The qwerk is due, I
think to the number of aliens
landed being in the crosshair
sights confusing the program. If
the user ammends SPACEWAR
as follows this qwerk is
eliminated.

671 VDU 4,28,3,31, 17,31 ,

19,15,0;0;:COLOUR
143:CLS:VDU 26.5

1300 GCOL 0,0 : MOVE
1088,32 : PRINT ;L%

1320 GCOL 0,2 : MOVE
1088,32 : PRINT ;L%

1441 VDU 19,15,15;0;
1600 DEFPROCscore : GCOL

0,0 : MOVE 192.24 :

PRINT ;0% : GCOL 0,3
: MOVE 192.24 : PRINT
:K%:ENDPROC

With this ammendment I
have managed to score about
9,000. The only other 'fault' I
Iound with the program was that
after scoring more than 1,000 if
you dropped to under 1,000 you
can still get a pod as the program
thinks you still have over 1,000!!

Thank you for an enjoyable
magazine although it is a bit on
the expensive side. Also two
months is quite a long time to
wait bet'reen issues
Yours
Darren Dickens
Stevenage, Herts.
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HOL!DAYS

All advertrsemenls rn lhrs sectron musl be prepard
Ac,verlrsemenls are accepled subtecl to the lerms and condrlrons
pflnlec, on the adverlrsement rale card (avarlable on requesl)

Send your requirements lo:
MARK BECAREVIC, ASP LTD,
1 GOLDEN SOUARE, LONDON W1.

01
E -II t

437 0699Semi display:89.00 per single cotumn centimetre
Bing for information on series bookings / discou nts.

Lineage; 35p per word

SOFTWARE EDUCATIONAL

ACCESSOBTES

AD\,/nNCED
comrunNCi
iroLrDAIS

COMPUTEB CONSOLE
An easrly assembled desk top Con
sole Cabrnet /60mm Long x 450mm
Deprh x 265rnm Heqhl. wlh lolal
slabnly ergonomrc desgn angled
key bench and lambs grvrng
exce enl vsuald spay Cushroned
,eel Accepls lamps or copy
holders Eeaul,ully inished rn
po rshed teak ellecl e24.95 + e3.0O
p&p. Allow 28 days lor de|very

D. A. S. OFGAI{S LTD, Wych.
Culllng, Uppcr Colwall, llllYcm,

Worca WR13 6PL.
T.l: (068 45) 69104/5

MOBILE WORKSTATIONS
FOB SCHOOLS _ OFFICE _ OR HOME

Speol ca y ,or the BBC p us casselle drsc dr ves mon lor and prrnler Work
slalrons as suppred lo schoo s bul also rdealior lhe oltce or home use sly sh
rugged conslruclron varoussrzes Largcsl unrl plced a1e49.95 + p&p Send

now lor b,ochure lo

SETCRAFT SUSSEX LTD
32 Walpole Ave., Goring, Sug3ex BNl2 4PL. SAE apprecraled

CAB!NETS
Keep your micro and
accessories dust free,

1dy and secu re.
Write or phone tor
colour brochure:

MARCOL CABINETS
PO Bor 69, Southamplon,

Tel: 0703 731'168

BBC DATA STANDS
These stands are desgned lo be
lreesland ng and can be Lrsed over
rhe BBC M cro or lo one srde They
wr assst speedy enlry n lypng
prograrns lrom magazrnes and

s m 1ar maier a el2.95.

OERIPHEFflT] PRtrDUETS L
209 Xenlon Lane, Xenton, Middr

Tel:01-907 3406

For Teenagers 12-18
Ergandyoukh ledgeand quiz @r
elg€rts a 2 modem computer

t MvarKed 8Asrcsofrwarc

t lr'toductrn t 
' 
high-l€€l languagE

I 
^lain 

frame and miclclcompinels

Please send me your Mvenfure
Holiday brochure for 6-18!
Name:
Address:

Postcode:

il(.'-_-g HH.#$Jj;;
  ELJtrc 2. h,:uDho-

I PCLYoung A.rEntuE Ltd, I

llg tg E- *.:* *Es,g;J

TYPEASY BBC I or Electron.
complele 1yp ng course. 139
graded exercrses. error checks.
lrmer: casselte t8 95. Type
lnvaders BBC B,,asl actron game
lo lune up your lyping: cassetle
t6.95 to Carswell Compulers,
Farinqdon, Oxon SN7 8JN

3-7 YEARS 20K educational
program for BBC(8) designed for
use in lhe home. Fealures double
heighl and animaled characters,
colour graphics, musrc and sound
eflecls. Comprehensrve docu
mentatron 1o help caflng parenls
gel the besl educalronal value trom
lhe program. Give yo!r child a
head start wilh number sense.
counting, readrng, silnple arith'
metic keyboard awareness and
colours. Only e350 lrom l.R.L
E du cal ion. 8 Twrn Woods.
Slevenage. Herls SG1 I RJ.

tsrs vtoEo
Specralisrs rn Educational Sottware.
So,lware and lexrboots/Solrware
PactaSes riom ABC ro A.Level Many
maior DUDlrshrno ho!s€3 

'nclud€d rn
ourcomprehensivoc.lalo9uecoverng
mosl topular home .nd school
compulers. Rinq Fiona Brooks now on
01-541 0403, or wnle stallng model ro
l.l. vl.Lo (O.pt AO). Crd. wo.*.,
Chu.ch no.d, ilorbto.. Xhg.ton,

Surr.y l(Tl 306,

Home Computer "CONSOLE" in leakwood linish

Simple self -assembly
to house your:

com puler, VDU/TV,
cassette player, tapes,

printer, maqazine.

SAFELY.

TO ORDER: Send e49.00 p us e6.00 p&p
(delivery 21 days) to:

FORDBURY PRODUCTS
PO Box 20, Hertlord SG14 2LW

BBC SOFTWARE
EOUCATTONAL r . . . . . , , . . , . . . . . a8.00
EOUCATTONAL 2 , . . . . , , . . , , , . . . a6,00
FUN W Tir WOBOS....... .....t8.00
GAMES OF LOGLC ... ,,,. ,,,.., t6.00
KATAKOMBS ,, .,,,,, .,,,, ,,,., 

'A.OOuIrLrT ES . .... ...... .... ...... t0.00.
SUPEBL FE .,,, ,,,,, ,,,, ,,,., 16.30
aPECTAL OrFEn  rY 3 TAPES l2O.lX'
GOLE| I-TD.. {O.ol Alg}. rt Oo.llir,

6.-ln.ll, B..t.hl.. hcl2 aOG
IEL: (O!aa) 51,720

I programmes ror individurl revision
T.pe 1

I.oe 2 )
. . Tape3.l.e€4

lsofiwar€) ss H'qham
Lane. Tonbnd9e. K€nr

PASSO&ALEVEL
CHEMISTRY

The only expandable console lor lhe
console will house disc drlves,2nd processor
lelelexl adapler elc. With all wiring out ol sight
wilhin lhe conso e Cofiihg toon: an exlra bolt
on module lor exlra expansron space Yes. lh s
console wrl grow with you. Basc consoe as
shown only €39.99 + VAT plus !4.00 p&p Send cheque made lo
Silent Compulers Matchrno pr nler sland can double lor VDU sland
over lhe mrcro. only t14.99 + t2 00 p&p For more delails SILENT
COMPUTERS, 27 Wycombo Rd., London N'|7 gXN. Tel:01-801

3014. MAIL OBDER ONLY. Vlewing by appolnlment ohly.
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ECONOMTCS
ON THE BBC MODEL B

Educalronal packages lo comp e
menl economcs couises rO & A
Leve ) Exlensrve graphrcs srmu a-
lons Fully rnleraclrve ior class or

rndvdua use Manua rncluded
Beecon Educltlonll Soltware
(Rel AB) 16 KlngroYe Avenue,

8.a3lon, Nollllrohtm NGg 4DO.

lt/

BBC CONSOLES



ADD.ONS

SOFTWARE
GATES

SOFTWARE APPLICATIO}{S

lnltrum€nhllon and Cont,ol
lor the BBC

Hardware/sollwere package lor
educat on Anaiogueand d g laldrs-
krbul on unrls lo accepl our w de
range ol sensors and conlrol
devrces ldeal lor research and
rnduslnal conlrol All unrls are se l.
conlarned and no soldelag or
screwdr vers are required spec al

hardware or sollware lo order
O.dlc.led iilcroproce$o Lld,
O.pl AB, F.e.ner.lion Houao,
schoolnd., Norlh Acton, London

NWIO 6T0. T.l: 01-965 2841.

NEED A PRI?{TOUT ot your
lisllng? [1 per program. Send
casselte, remillance and arge
s.a.e lo PeverellWord Processing,
10 Onslow Road. Pevere
Plymouth PL2 3QG.

BBC Model B and Spectrufi
48K AC Llnear Circuit
Analysls Prog,ammes

Analyses c rcu ls wrlh uP lo 16

nodes and 60 componenls
very easy lo use Casselte !35
D sc e45 To order send
cheque or lelePhone YoLlr
name address and Access No

NUMBER ONE SYSTEMS
Dept AB, 9A Crown Streel,
Sl. lves, Huntlngdon, Camb3.

Tel: (0480) 61778
Teler:32339

ABC DISC SOFTWARE ndexrt
random access ,ies lor maOaz ne.
pholo. slamp. ndex ng elc. +

Graphix draw c rcles. etc Fllwith
l5 snades on rnodel screen f]5
each cheques lo D J wrlliams.5
Eelmonl Avenue London N97JL
Tel: 0l'804 0697 (5'9pm)

FOR BBC 'B', on cassetle.
CARTESIANT A spreadsheet lype
program lor calculus algebra
leachrng and ulrhly use Graphs
lunction. linds preclse roots f or the
mosl complex equations. plols
dillerentlal. finds inlegral (area
under curve) Colour and B/W
modes. On screen scales can be
magnitred or reduced in additronlo
spreadsheel lealure [24 90 or
lRt29 90 + 23qo vAT Comes wilh
16 paoes Booklel UK or Nl orders
lree ol VAT. Elile Soltware.
Findrum, Convoy, Co. Donegal
ire and

BBC MICRO
POOLS

PREDICTOR

MAYOAY SOFTWAFE
181 Portland CrEscenl.

Stanmore. Middleser HA7 1LR

MISAR
Lotrlhly lnd.r Sior.g. And F.lrl.v.l

(32X AaC'
use wth r.lair pnce rndax share
ndices earn ngs rndox er.. Grsphs,
hislograms o, any penod Slore own
dala ,or compa.son o.g earnr.gs,

p.ces wilh nllalron
Colour casselre versron holds 6 years
d.ia. mo.ochrome casselle and disk
vers'ons hord 50 yeers data els.to,nc

rera ronce r.dei lrom r970

PROSOFT
10 B.gonb Clo.e, Hlncll.y,

L.lca LEl0 2SS.

IrlAGlC GFOYTO (32( BBC)

a iamrly advcnlure gartre lor 1 4

prayers vrsrl Ihe grollo meel lhern'
habrlanls and slea Ihelreasure- I

you can Every game d llerenl Full
colour and sound e5.95

PROSOFT
10 B.Conl. Clor.. Hlnchoy,

l.lcr LE10 2SS

COI,PUTER OWNEBS. SaIe.
guard your micro againsl repar.
replacemeol lnleresled Send lor
delarls to Marlel Limled 109
Gurldlord Road, Norrnanby.
Cleve and

BBC (32K) GRANDSLAITI Con-
tracl bndge. Play againsl com-
puler. deals unirrnrled random
hands. Compulsive, edLrcationa
C600. B J. Flynn. 103 Losse-
mouth Road l\,4oraysh re

MICROCOMPUTER WORLD
Ronchpsloryour 8BC vrew156 G.aph,cs Bom lnewr t30 Wordw,seC39
T ny Pasca [66 D sc Doclor t29 Term 179 Grem 11 133 Forrh 137 xcar

t72 A pr ces rnc ude VAT P&P Free Cheques,'Posla Orders ro

MICBOCOMPUTER WORLD
1 LANE CLOSE, LONDON NW2 602

A & B COMPUTING
CLASSIFIED ADVERTISEMENT _ ORDER FORM

r
ll you haye 3omelhlng lo 3eli now's your chance! Don'l turn the page - turn lo us!
Rater ol charge:40p per word per issue (minimum of 15 words).Please state classification

and posr ro A & B coMPUrrNG, cLASs'[j:: o.rt, 1 GoLDEN SOUARE,

-1

I

I

I

I

I

I

I

!

!

I

I

I

I

I

Please place my advert in A & B COMPUTING lor

I sm snclosing my Chsqu€/Postal Order/lnlernalional Money
Ordsr for: (dslete 8s necossery) !. . . . . (Mado payabls to A.S.P. Ltd)

..... issues comm€ncing as soon as possible.

Please use BLOCK CAPITALS and include post codes

OR Oebil my Access/Barclaycard
(O€lole as necessary)

All cl.ttl"ad adve lsaman's must b peld tot ln advanco.

8lenrlur...........,..,..............
D.vllma Tal, No..................

Ort.

l{.nt (IrlLrrlIl!!/1{r)
(-Li. ..co.Cnarr,

Aaldrart........................

J

I

e5.25
87,00
t8.75

E10.50
f12.25
t14.00

--
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H UMBERSIOE

HERTFORDSHIRE

CHESHIRE

For allTorch and Acorn producls. Open 9.001o
5.30 Monday lo Salurdey Access and Earcley'
card welcome. See main advert lor iull dolails.

* BBC

Electrorrequrp

Electrorcqurir

CORNWALLBEOFOROSHIRE

ESSEX

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

'JQl ili""q"ff*-vl9!. ffii'*j."sy.l.6 suppqt S.rlcn io9l67r 6t2a9
Complele range ol Acorn & A pple m icrocom puters

p€.iph6rals, enhancemenls a.d soltwa16
Aurho.z.d serv'c. c.nxe ror acorn & Appre
Olticiar O,3rrbLro, ror Acorn Drodlcts,n th€

countss ol
Ch6rhir^, Merseyside. Grr Manchester a N vlares

COMPUKWIK
(Home & Contrnenlal Compurer Serv ces Lld)
ollGlal acorn dealers and servrce cenlre
speca[srng !n busrness syslems lor lhe BBC
Aso slocks and supples Speclrums dsc
dnves popular sollware and mosl accessores

22 M.rket Squ.r., Blggle3wade,
Bedt SGlS 8AS

Tel: 0767 317300

FALSOFT COMPUTERS

BBC Micros. Disc Dr ves. Prlnlers.
Teac and lVrtsubrshr Drves. Monitors and
Soltware by Acorn. Gern ni. A&F. Program

Power. Bugbyte Sollware lor a1l elc

8 Sl. Georg€'s Arcade,
Falmoulh, Coinwall,

Tel: 0326 314663

DARLINGTON COMPUTER
SHOP

Olnc,a BBC M crodea er and seru,ce cenlre
Fu lrange oimonrlors drsc dnves and pr nlers.
rncrudrng Torch 280 d,sc pack Avarlable lor

demonskalron

75 Bondgate, Darllngton, Co Du6rm.
Tel: 0325 487478

COMPUTERLAND
(A & D COMPUTERS)

BBC M cros. Disc Dflves. Prinlers.
Cumana Drves. Microvilec l\,lonrlors
Sollware by Acorn. Gemrnr. Program

Power Bugbyle Sollware lor all elc
6 Clly Arcade, Foie Street, Erete..

TEL:77117

NEW BBC OEALER
IN ESSEX

Esluary Soitwdre Producls now have
BBC s rn slock looelher wrlh a wrde range

of software and accessofies
261 Vlclo.ls 4v... Soulhend-on.S.r.

E "'"fl:,:".1i}3'i,ff iili#"" a

FAIRHURST INSTRUMENTS LTD
Complete range ol BBC equlpmenl

includtng Econets. Pnnlers. Plollers.
Colour lvlonrlors. Graphtc Tabtels. Up-
grades, Orsc Drlves Disc Controller chrps.

Torch Compulers, 280 Drscpack
Exlenstve range o, sollware.

Deln Courl, Woodlord Rd,, Wllmrlow,
Chqlhlre T.l: 0625 53:t74,

L.S.A. SYSTEMS
Marple Computer Centre
BBC N4rcros. Drsc Drives. Prrnlers.

Monrlors. Sollware. Upgrades

30/32 M.rkel St., Ulrple, Chethl.€.
Yel: 061 449 9933

ACORN TORCH APPLE DEALERS

Th€ leading Cheshire dealer for BBC
Micro, Electron. Torch and other leading
micros. Fullv-equipped s€Nice centre.

tUilmslou lllicro Cantrc
62 Grove St., Ulmslow.
Tel: 953089I

BAYTREE
COMPUTER CENTRE

Aurhor sed Acorn Servrce and lnlormalon
Ccnlre Upqrades repa rs and lurl range ol

sollware Cornpute. books specra[sl
13 IHE PRECINCT, WATERLOOVILLE,

HAMPSHIRE TEL: O7O 14 3084

COMPSHOP
14 Slation Road, New Barnel, H.rlt.

TELt 0'l - 441 2922

rmF,

DISCOUN

Everything for the BBC
l\.4icrocomputer - Your local

dealer
MtcRosERvE (HU AERSTDE) LTD

39 Oswald Road, Scunthorp.,
S. Humberslds DN15 7PN. 0724 849696

SPEC AL STS IN M CFOCOMPUTEF NETI\]ORXS

Educltlongl Computlng Spccl!llrlr
Ollicia Acorn dealer and servrce cenlre.
Econel inslallalron centre. Large range ol
pehpherals and spares Ior BBC Mrcro
Eleclron. elc.
'159 Havant RoEd, Dreylon, Hent8.
Tel: Portsmouth (o7O5) 327591

BBC MICRO
ELECTRON TOBCH Z8O DISCS

CUMANA DISCS EPSON PRINTERS

Full range of BBC Software
and books always in stock.

THE HOME COiIPUTER SPECIALISTS
Easy parking at all branchesUnmCOMD R

IEL: 0l 6a2 253a TEI: Ol-992 535s IEL: 10923) 779250 IEL: (0903) 317332

HAMPSHIRE

BREWER & BUNNEY ECS LTD
Technology Cent,e, 70 Union Slreot,
Lambourne Tel: O2Og 712681/716065

Wlde range of software, Business,
Educatron and Games. N4onitors.
Disc Drives, Leads, Cassette

Becorders.

DEVON

lTlisru choice



KENT

LEICESTERSHIRELANCASHIRE

LANCASHIRE

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

THE COMPUTER CENTRE
26 Anlaby Road, Hull,

North Hurhberside 0482 26297

Acorn BBC Torch
(nexl 1o YTV & Goldslones Opp Cec! C nema)

THE DATA STORE
6 Chatlerton Road, Bromley, Kent.

TEL: Ol - 460 8991

Open: 930-5.30 N/ondays lo Saturoays
(C osed Wedllesdays)

Ollcal Acorn deaer for wrde range ol
BBC soitware and penpherals

KENT
MICROCOMPUTERS LTD

57 UNION STREET,
MAIDSTONE 52784

BBC Sales and Servce lor hardware/
Soflware Torch 280 Disc Drves

MEEUJffY EEMPUTEBS tTT].

. BBC aulho(zed dealers and service
centre. Torch 280 dlsc pack availabie.
Our own credil faciiilies. Access and

Barclaycard welcome.
We are open 9 lrll 5 30 six days a week
141 New Rd., Chatham, Kenl ME4 4PT.

TEL: (0634) 826080

H(f|fI MrcRocoMpurERs
120/122 Oa.wen Street, Blackburn,

Lanca Tel: 0254 672214
Open gam to 5.30pm N/lon Sat (except

Thurs gam to l2 30)
ACORN/BBC OISTRIBUTOB

Forlh and Pascal 1o/ BBC Mcro and 10. Epson
HX20 Pnnlers Drsc Drves Consumabes

The leading South Manchester dealer for
BBC Micro, Electron. Torch and other
Ieading micros. Fully-equipp€d seMce
centre.

Sfockport lllicro Centrc
4/6 Brown St.. StockDort-
Tel: 061-480 O539

MICRO-MAYS
OFFICIAL ACORN/BBC DEALEB

8BC Mode B Eleclron PrinleB: Epson FX80
HX80 Shfwa CP80 Serkosha GPl00 Star
DP5l0 Dl3k Orlves: Teac l00K sngle lwrn
Shugar1100K srnges BBC Drsks IV(montors
accessor es and sollware) Also agenls for
Alar Commodore. Sncar Orc and Dragon
airAYS COMPUTERS, 57 Churchgale, Clly

Cenlre, Leicesler LE1 3AL (0533) 22212

E t rsh @,,,tt'/'t ? SJttt rt
OilocalAcorn/BBC deaer and servrce cenlre
36 Derby Road, Hlnclley, Lelca LE10 lOF

Tel: 0455 6'12139
BBC Model B, E ecrro.. Drsk dnves - Teac l00K
single,lwin, Shugarr 100( srngies. BBC discs. IV
(monrors, accessones & sollware) P nters -Epson F)(80 AXAo,Shi.waCP80 Seikosha,GP j00.
5rar DPS10 Aiso Srnc air agents Onc aqenrs and

Draaon service cenrre

hktt*E,:Ws
lBlititr:,trt$t$

IIIIP K S
PEDRO COMPUTER SEBVICES LTD,
43/44 Hoxton Square, London N1 6PB
Tel: 01-739 6138 Teler: 295931 Lrnicom G

We specralse 1n BBC hardware add ons

D. A. COMPUTERS LTD.
Dlfc a BBC dearer and servce centre Everv
rhng you requre ror rhe BBC comourer na
Epson Prrnlers Se ecl on of Disc Dr ves P L
Drgrlser ColourandMonochroneMonlors Ful

range of games sollware and books

104 LONDON ROAD, LEICESTER.
TEL: (0533) 549407

!dr.hde:9p..3e lddoi *'r& Nm{6enrc'6'. F\ed'itsri;, iDreh aiG;c, rFL
'd.DhoDo6o7.705,6 vraLndtr ?Gc nEtu.dr p,3e2

Sncar - Acorn/BBC Dragon - Coomodore

BUFFER MICRO SHOP
Home compiJter sollware frorn attthe besl sott
ware oroducers - over the counleror tast t\,/r t

Order Serurce

310 Slrealh.m High Rd., London SW16
TEL: 01 - 769 2887

open: I030 530 Tues ro Sars lcrosed Mo.daysl

THE VIDEO PALACE

Londons largesl home computer
store. l\.4odel B and Torch. ZX
stockists. Full range of games

software.
62 Kenslngton Hlgh St,eel, London Wo

TEL: 01-957 8537

rqr.F-hlco6B..c.n

LAMBERTS
Off icial BBC Computer

Stockists
107/109 Burnley Road, Paddiham.

Burnley, Lancash re.

TEL: (0282) 714s9

rruEUrtSHlp

HUMBERSIOE

LONDON

GREATEB MANCHESTER

MICROROSE LTD
cflrcia dealer and serurce cenlre BBc and
Commodore Furl range of garnes and
educal onal soflware avalable lor 88C and

Commodore

MAIN STREET, HIGH BENTHAM LA2 7HJ
TELr (0468) 62180

ACCESS/BARCLAYCARD WELCOME

LEICESTERSHIRE

ACOR BBC COMMOOORE

COMPUTERS
Paul Etectrical Ltd,250-252 Grand Drive,

Baynes Park SW20. 01 542 6546
ALSO TRADING AS

Woods Radio, 257 Lavender Hill, SWl1
01 -224 2682

Supply and ReDairs to Educatron and Locat CoLncts



a

SUFFOLK WALES

SOMERSETNORFOLK

SHROPSHIRE

SHETLAND ISLES

WEST SCOTLAND

WEST SCOTLAND

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

TWILL STAR COMPUTERS LTD
Oncral BaC Servlce and rnlormanon cenlre -stocks ol latesl Upgrades. Syrlhcsrzers. Drsc
Upgrades, A lo B llpqrades Aso a valel/ of

D sc Dr ves and Prinlers.

OPEN] 10 trl 8-6daysaweek
l7 Reglna Roed, Southall, Uiddx.

Tcl: 01 - 574 5271

We stock a
wide range
ot sollware
books and
peripherals ffi

Local
3Gfllce and
no hem
mail order
cenlre

E.prrn.d., L.flrct, Sh.tLnd l.l- {05e5) 2tit5
B6C

CROYDON
COMPUTER
CENTRE
Olloa Acorn dcaler and servce cenlre Ful
range oi perlpherals and spareslor BBCMrcro

Eleclron. Torch elc
29A Brlgslock Rd, Thornlon He.th, Sor.y.
BR NG THIS COUPON FOR C5 DISCOUNT

LORNE COMPUTERS
Aulhofised BBC. Torch and Apple dealer
Epson and .luk . pr nlers Pace d sc dr ves
and Kaga monrlors Busrness educalrona

and lersure sollware
'12 Hlgh St.eet, Oban, Argyle PA34 48G

Tel: 0031 65635. Telex: 778548.

_comPulefla'/'na_

(0782)26{'620 (073s)4r899

COMPUTER MECCA OF THE MIDLANI'S

THE COMPUTER ROOM
BgC Mrcros. Dtsc Dfives. Prlnlers.

l\,4on lors Sotlware by Acorn. Gar and,
Micropower - Games Edltcahona and

Business

Thorne Hou.e, Eastyillo, Yeovil. Some6et.
TEL: 0S35 20268

..d-
COMPUTER
CABIN-

The slo.e wrlh everythrng lor the enthusrasl
Oi,rcia Acorn compLrler Oealer and BBC

servrce and nlormalron cenlre
24 The Par.d., Silve.d.le, N.wcrtll., Slall..

Tet 0782 63591 I

THE COMPUTER SHOP
J. S. Slmnelt Compuler3 Ltd olfic al BBC
dealer and servrce cenlre Everylh nq lor lhe
BBC and Torch Compulers pus per pherals
Le g Epson Fx80 prnr€r C350 plus VAT J, cal l

9'l Acro Rord, K ingslon-on-Thrmer. Surrey.
Tet 01'549 0173. T.chnic.l enquiries and

melor 6ccoun|t 01-390 6161.
Access / Barc aycard We come

BBC MICRO STOCKISTS
. I'a:eis A & B. Acornsoit So,lware.. icyslrcks . Books . Epson &

Se .osha Plnlers al spec al pnces .
From: ANGLIA COMPUTEn CENTBE
EE St. Benedlct'3 St., Norwlch, Norlolk.

Tel: (0603) 29652/ 2600A 211 17

SP ELECTRON!CS
Saiaa sls rn BBC Computers 0sc
--i..:: Prnters and exlensrve ranqe OI

sollware
F!l aller sales serv ce.

ilE Limby Road, Huckwsll, Nott!.
Tel: (0602) 640377

II]EST CDFST
PEFSENAT EOMPUTERS
:: .: :... and Tc r h dealers Range ol

: . :' . ?s Pr nt€r- and Mon tors on
dsaay

47 Kyle Street, Ayr.
(0292) 28s082

oooooooOOooooooooooooooOOOooooo o6A
E srerecoM LTD E

! zsa r-rign sl.. surron o1-661 22669
0 Sottw.re: B.rsr'less, Lll,lrly and ganes.R
tDlsc Drlyer: LVL (Teact. Mrlsubrsh and6
iCanon Prlnters: Eoson Serkos'ra OKl.8
E Srar aro Ju\r o
lOpen: Sam to Opm l,lon-Sat (Fri llll Bpm)8

Eooooooooooooooooooooooooooooooa8

CASTLE ELECTRONICS
Ful range ot BBC Compulers in slock
pus disc drves prnlers and monrlors.
BBC Econet avalable Brng for com-

pelrlrve pnces 0424 437875

7 CASILE STREET, HASTINGS,
EAST SUSSEX.

EXPORT OBDERS WELCO[/E

rl((I
533 Durhem Road, Low F.ll, Gateahead

TEL: Newc!3tle 821924
(open 6 days gam.530pm lSar roam-53opm)

ACORN/BBC DISTRIBUTOR
Forth and Pascal lor BBC lV cro and 1or

Epson HX20. Prinlers, Disc Drives,
Consumables.-

Suffolk Computer Centre
BBC Micro.ompuler Servce & nrormatEn Ce.re
Mrcrocompulers . D sc Dr ves . I\,4onrlors
Marr,( 8 Darsvwheel Pr nters . Jovsrr.kq
Cassefles . Light Pens . Graohics'Tabtet

Books E Sottwa,e
3 G.d.nd St., Buiy St Edounara.

T.laphone: O2g4 - 205503
Open Mon, Sat 9 530

S.I.R. COMPUTERS LTD
Ag.)nrs lor BBC Acorn and Torch Compulers
reai y dva labe pussoltware accessoriesand

peIpherals
91 IVHITCHURCH ROAO, CARDIFF.

fELt l0222l 21341

fu EEa *I

BBC B'3 PIUS R.ng. ol kinteB/Di.c Driv../
MooitorB. orr Sita Srrvicing/Upgrrd$ -

Vsrirty ol Sottw.r.
Cou66 o.r BBC Mic.o ftom f15.00

ll! ml-*EQ"?"H;
195 tondo. Rd - Su.gess Hill. Sr T.l: 0a4a5 45636

SOUTH LONDON SURREY

A

TWICKENHAM COMPUTER CENTRE
Aco.n . BBC. Appl€. Commodore

Mrcro Compulers lor home and bus ness
p us per phera s/soilware and
accessorles A waysaw derange n stock

al:
72 Heath Road, Twickenham, Middr.

TEL: 0'l-892 7896

NOTTINGHAMSH IRE

SUSSEX

TYNE AND WEAR
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WARWICKSH IREWALES

8/8A REGENI5INEI
CHAPTI AITEIION UTD5I974PE

.TEt.I,EEDS 683186 or 696343

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

ABERGELE COMPUTER CENTRE
8 Wate, St,eel, Abergele, Clwyd.

0745 - 826234
BBC Acorn, Torch speca!rsls Aso marn

agenls ACT Sirus Aprcol Zenrlh

Drsk Dfives Pllnlers Joyslicks Books
Monllors Large sollware selectron lor games
and busrness Access/Barclaycards we com€

CARVELLS OF RUGBY LTD
3/7 Bank Streel, Rugby CV21 2OE

THE ACORN/SAC SPECIALISTS
WP a so sroLr LVL dr !es Eoson Shrnwa rLL[ pr n p,q
O !- Pr.rFs Mcro,teL Monr.,q r-.h 7r;.;
pack + BBC Sonware and Books pL Dotser and

tdu.al onat Soflware
PHONE: (0788) 55275/6

Half Day Closing \,\rednesdays

LEAMINGTON HOBBY CENTREfu EaG, @
Olliclal BBC M cro Dealer and Serv.e Cenrre
Specialsls ,n l\.4on lors Curtrana and BBC

Dfives and Epson Pnnlers

121 Regent St,eel, Leamlngton Sp..
TEL: (0926) 29211

The leading B.B.C.
dealer inthe North

AOtsOEAi|!,.is i qEOa@oOOE tttiot@

RONNIE RAE MARKETING LTD

209 l{orlh Streel, Leed3 7. Tel: 0532 a51508

t57 Klrg3 Road, Herrogete, Yorklhhe.
T6l: 0423 68851

Approved Acorn/BBC Il crocompuler
dea er. See our d splay adverlrsement lor

lurlher deta s

I

:

;

;

To appear in the Nationwide Dealerguide al 127 per insertion, simply fill in the details below

COMPANY NAME .....
ADDRESS.

TEL NO. & CONTACT

ADDITIONAL COPY

NO. OF INSERTIONS

AD INDEX
AB&CCompulers....
A & F Soltware...........

....18
oBc

61-62

Flite Sortware..
Fordbury Products

54
73
35
27

3
98
77

Acornsolt
Acornsolt
AMS....... tFc

tBc
Laser Bug

BBC Micro...... Lothloreen Computer Games....
Maylair Micro..BBC Publications 65

17
23

Carson Developments............. M idwich 39
77
18
77
27

Cheetah Marketing Micro-Aid
MP Soltware ServicesConlrol Universal .....17

..... 99

.....91
,,,,,73
77, 91
... 103

Conputer Concept....................
Copestake

National Ext College.....
orc Ltd

Corona Sottware Ronnie Ray Marketing 103
cwP .............. Silverlind 18

47
.8
73
98

Dalalech Ltd Sir Computers Ltd
Sollware Supermarket
S P Electronics ..........

Electronequip Squirrel
Etna Sortware.......

73
98
35
17 Synergy Soltware 103

TECHNEG TECHNICS
CLWYD LTD

We are Acorn BBC Econel specratrsls
Torch and Zenrlh deaers Ed!caliona

discounts ava able

The Coach Hou9e, Kclslo,ton Road,
Flinl, Clwyd CH6 5TH

fEL: DEESIOE (0244) 810518

lkon Compulers

Dial Sollware..
Edward Arnold



Free s
^lyS225) o

ll you own a BBC Micro,,you can
n,,rt' download, store and run programs
,transmitted free of charge via Ceefax)
uith the new tletext Adaptor, priced
S225 inc.\'AT

These proEams make up the BBC
tlesoftr,r'are Service (which is intended to
become a computer software broadcasting
channel) and although primarilv educat-
ional thevllill soon develop
into general interest and
business areas.

And, as they will
change every two weeks,

vorfll soon be able to build
up a vast bank of top qual-
itl- softw'are without ever
having to put vour hand in
lour 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 difTer-
ent to simply having
a teletext TV
because it means I

'h: BBC i|licrocomputers- c/o \c(
I)enington Estate. Sellingboroug
Plt'asc st nd mc-I
each. inc.\',A'I'and deliven. I encl
Readers ,\/(1. Acorn Computers I
(iard Number

this data can now be transferred to
memory and manipulated in any way you
wish (making Eaphs or bar charts for
instance).

It's yet another development in our
programme to help vou fully realise your
BBC Micrds potential.

If vou re a credit card holder -vou
can ondei theTeletext Adaptor by ringing

' 0l-200 0200 at anv time or
0933-79300 during offrce
hours.

(You can also frnd
out the address of your
local BBC Micro dealer by
calling the same numbers.)

Alternatively, you
can order it by sending off
the coupon below.

or )larketing.
r \orthants \\8 2R1..

BC 'li'letext .\daptors at !)225
,se PO/cheque palable to
d. or,.hargc mr tredit card.

\m.\/l)inrh/\ i.n/\rh\ (11,1,1, )

Name

Address

I )rsignrrl. prrxlulrrl lnd distrihulrrl h\ \, ()rn ( irnpul, r.
The BBC Microcomputer Syste

l.in

m

-;t

EI

Technical Soecifrcations

\ccess to tletext and Telesoftrrare Services broadcast on
L.H.E channels E2l to E69.
Speed ofmax. data capture rate approx.l28k baud.
(8 lines ofTeletext per frame.)
Height 70mm. Vidth 2l0mm. Depth 350nm. \I'eight 2kg.
Colour: BBC Computer cream.
Construction: Moulded top and bottom to matt:h BBC
computer profile. ABS injection moulded plastic.
Controls: Four tuning potentiometers on rear panel.
Mains on/off sritch on rear panel.
Power in 240v. 50H2. l5r:
Operating Thmperature: l0o to 35o(:.
Designed and manufactured to complr rith BS{15 Class I

standard.

ll r:lcr xI'
Si,.rr.,trrr,

li,.jrinrnal \,'. I llr :l8ll)
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Available lrcm W.H. Smiths, @
John Menzies and all leading
computer stores.

Unlt 8, Canelsl.l€ lndustd.l Estlte,
Wbodbin€ Slr€.1 E.d, noclrdalo, Lancs.
OL18 5L8. Tol:0706 &fll11

BBC ELECTRON ORAGON SPECTRUM

CHUCKIE
EGG
CYLON
ATTACK

JUNGLE
FEVER
PHARAOHS
TOiIB
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