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occept the focl thot your 8BC Micro computer (

conrrolled Robot will provide you with houn ond
of stimuloting entertqinment
This rugged little vehicle which hos been designed in
coniunction wilh the BBC Compuer lierory Progromme
qndfeqtured in the television series 'Mqking the mo* ol
fie Micro' is built ftom qn eosy lo ossemble fbdtqtcffir
<onslruction kit, complete wilh oll necessory cobles,
sofir,vore ond instruclions.
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SIR ROM BOARD

-

the ROM board
for the BBC micro

-
o 12 extra sockets allow up to 192K

of Rolvl space.
. Easy installation. just plugs in. no

soldering required.
. Fits snugly inside BBC case - only

/ xc
o Write or ring us lor lull details.

Price 135 plus VAT.

Plus e1 postage and pack ng

. ELECTRON
We have a range of hardware
add-ons available for the Acorn
Electron including A to D (joystick)
port, printer interface, RO l\,4 Board
and Teletext (N/ode 7) adaptor.

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

Sir Computers Ltd
91 Whitchurch Road, Cardiff

Telephone (0222) 21341
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Menu 7
Some words of welcome from the editor and a brie{
guide to this issue's contents.

Newsround 8
All the latest facts and figures, new releases and
projects involving the BBC Micro and Electron. Plus
the A&B/Acorn Computers Go competition
reaches its final stages.

Questions and Answers 14
Bruce Smith sorts the questions and searches for
some helpful answers on behalf of BBC and Electron
owners.

Helicopter Squadron 16
An hair-raising flight into danger with your team of
navy 'copters. Survive and protect the fleet.

Competiflon
Win the complete range of new educational software
from Griffin. The procedure is simple, just turn to
page 21.

Dunefighters 22
A one on one struggle fought out in the desert
wastes of some distant planet. A two-player duel
supporting joysticks.

Disc Doctor .. .. .28
The increasing use of disc drives among BBC users
prompts A&B to review Computer Concepts ROM
utility.

A&B Computrnq is conslanily on the look-out lor wellw'illen anicles
and programs lor publication. ll you l€el thai your ellorts rn€el out
standards, please leel kee lo submit your work 1o us for
consideration.

All submitted materialshould b€ typed, &uble spaced if possible,
ard ahg program submitted should be listed, a casselt€ ol the
program alone 1,ill not b€ consider€d. All programs musl come
complete with a lull explanation o[ the operatbn ard, where rel€vant,
the structurei crisettes of the program slould also be irclu&d so that
sareen photographs and printer dumps can b€ included to illustrate
lhe article. (Carsettes will, of course, be returned in due cours€).

Allsubmissions will be acknotledged ard any g.rblished work will
be porl for at cornpetitive rates. All work for corsi&rattra should be
sent to the Edhor of A&B Compudng .t our Golden Square addrc{.

Volume One Numb
Editor: Elspeth Joiner

Editorial Assistant: Mark Webb
Advertising Manager: Barry Bingham

Managing Editor: Ron Harris
Chief Executive: TJ Connell

In The Beginning 31
An exciting and swift moving
strategy and arcade agility.

game combining

Microtext 40
Possibly the most important addition to the available
software for the BBC and Electron. Microtext
promises to open up whole new avenues in utilising
the power of your micro.

2l Addsnap 44
A marvellous mathematics teaching aid for the home
or school. Add to the fun of learning with this two
player game.

Cumana Drive In 48
These slimline drives now adorn the high street
hardware shelves. We try to take a customer-eyed
view.

Advanced Graphics 50
A&B advances into the realm of graphics control for
the BBC and Electron. Bruce Smith is our guide into
the interior.

Wordgrid 54
Wordgrid creation is made easy for all the puzzle
fanatics who just happen to own a BBC Micro.

Software Reviews 58
A&B's all-encompassing software reviews. From
adventure and machine code shoot outs to the more
genteel games of Chess and Cricket.
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ve Jan /Feb 1984 Matrix Transformation

Origination and design by MM Design &
Print, 145 Charing Cross Road, London
WC2H OEE
Published by Argus Specialist Publlcatlons
Ltd, 1 Golden Square, London Wl.
Telephone: Ol-437 0626

Datastore
F,exible database application for all those record col-
.ections, wine racks or address books.

Colour Screen Dump
.r. professional set of programs to dump colour

":aphics 
to your Epson printer. Sixty Four shades of

::2 U

Colour Guess 75
):scipline your mind and master this challenge of
.: gical colours.

Sounds Unlimited .

l:.e BBC Micro is capable of producing some
:;narkably tuneful sounds. We put it to work, John
'.r, 

:,liams style.

Faster Basic
Peter Voke's continuing battle to extract more speed
and efficiency from BBC BASIC.

Phonics
Keyboard skills are the necessary skills of the future.
This program is a first step in the process as children
.earn to associate letters and sounds.

Death in Poglovia
.{n adventure fantasy set somewhere in Eastern
Europe in the remote, little known kingdom of
Pogiovia.

Understandig matrix transformation is an important
step into advanced graphics in two and three dimen-
sions.

Edsoft 96
A new batch of educational programs covering
mathematics and language teaching. Software for
use in the home as well as at school.

67 Thermomatic Beeb 100
A unique hardware project utilising the BBC Micro's
Analogue to Digital capability.

70 Club Corner r05
There is no such thing as a lonely BBC or Electron
user. A&B does its bit to spread the word.

Liveshow t07
Behind the scenes and out in the audience as BBC
Television presents its first ever live coverage of the
microcomputer.

78 Flagger 109
Nothing serious about this interesting and perhaps
slightly frustrating puzzle problem with its roots in
Napoleonic myth.

81 Bookshelf tt2
We are obviously not the only ones writing about the
BBC! A&B reviews some oI the books you may be
considering for your collection.

84
Mailsort 116
Excellent prize-winning ideas from our readers to
help us all get more {rom our micros.

89 Checklist 118
Wheel your trolley around the aisles of A&B's store
of available software.

*A Co(tlFdng lt Dobl.t.d bl-Eooinb on tt ros t addrg oa rtr roori. Dlrttb{..d br: SX DLthdor btf. r6rt trtdry c-dc , f.cdoo Stlrl lDLr.kpboo.: 274 E6r l. ftbr.d h rh Ln( h, c.rEfi Lrd. Roni.rt a .rd t doo
Th. car.rt. o{ rf,b ,ubbc.don b.kdrg .[ rrdclcr, d:dgr, phr, &rrt4. .!d p"ognE .rd r[ cryrtrit.rd oth.r L&tr cr.l !'q.rn iabth.rtb h.loq ro A,3ut SFcLb.l Publkrd.E Ltd. AII ilrh! co&rd trr 6a l.. ol CoEr|rhr rd dir' rrrdlccrarl !.qGt d.tE .rJ t, i&i. dia..rD.don l c.pyrlshl cGt atlotr, rrt .p.c!Rc.lly r6.nnn b AIrr. SFGa.lh Pub[€.&; Iid. Ary rtFo&cdor ]tqsi'Gi rtcartic rdn o'coc oa

Argi. Sg.ct.ltr huk 0d Lrd.
O Atlr SELlLl Publk doE Ld r9Ca
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..BY FAR AND AvlIAY THE BEST MAIL
ORDER FIRM FOR SOT'TVIIARE''

(M. PANKHURST, CRANLEIGH)

THE HOBBIT "liHl,: :Xt :f in*",f ;',.Hffi ir.
"Supenar to any athet adventwe game (yo ConpuEt) FPEE 285.p:ge lustrated bmk
with clues: uuque rca.l-ume adventure m bcatons masslve vocabu.lary 16.page manual

rt tmk 4 people 18 months !o wrrcr (Mehoune) f 14 95

SPACE ADVENTURE g::!, ;" :I # ;,Y,,
arly ptoblen t had was $teng ny Inehds away lron )t 'lHonecortp|l y) A thorcugl,ly
eqoyabb gane I wodd stongty rcconnend it ' fPersconplodayJ A $aphrc adventure

on a dr ung spaceshrp You must hnd lhe 4 power crysrils bu lhere are many dtlierent

andrcds protecling the slxp Amaang $aphrcs 90 rooms 3 shll levels 10 command

krys 8 way mo,,ement JOYSflCKS 0 ( ,Vusuit79)

3D DEEP SPACE SH=E!=="O
llot lust a gahe wLh a new qitntck tt's alsa a cksdc gane n tts o$n nght

lconp&Videocanes)'fhelnsl ever fiue 3D It rs pretly amazrng You are delendng a Stargate

whch leads to Ealth To desiroy fie enemy you must move lN and OUT as w€ll as normal 2D

movesl (Postern) C7 95

TRENCH *"f#1ff":11 i:xHil"il'.ffi ltriilt ;ffi .;iifi sT
THE JEDI ? wel1. how aboul flyng you BeebA wng Fuher do&rl the 3D Trench towards lhe

De6th St€r-style tllget. dodgng the xe-fighleIs as they anack I skrll levels sensaronal
qaplucs Jorslck 0 K (Clares, roo)(V[gD fl 95

CALL 01-789 8546 (2{ hn)
CIIANGE PROGNAMS TO VISA/ACCESS CAND

--r-a----r---! 
fo: grfttfxt n rElImEt, t, Eor.tdi I.r l.!do! slliS G U.

SOFTWARE SUPERVIARKET
All we do at Software Supermarket is to play all the pro$ams we can find, to select for you the very best - to save you wastng your tlme and

money on the rest. We produce no programs ourselves - so our choice ls impartEl
We've put into our new FREE CATALoGUE the best of the new BBC programs and the all-time gneats. We quote reviews from all the

magazines (whrch saves you fffs each monthl) ald give you our honest opinion.
We choos€ the best and send them fast - normally on the same day we receive your order. Mai.l order and phone VISA/Access card older only,

please. Wete too busy testing games to run a shop! Any farity tapes replaced at once. Customers lr over 40 countries vlrrite praising our same-day

seMce: we hope you'll be as pleased.

-I

DOGFIGHT *1::;:,:;:#,*:I:trX:i',X# litr ""excellent (Honecanpwuy) An Lnprcssive chace oI apuans atil dllc'rJty leveb '

,4mmuse, You won I beheve the iantasuc muslc on !h$ plcq'Ialn ' long belore you ge! to the

Wo d War I a]r banle Chaose your plans and fighl you fotends(7) !o fie dealh 8 dhculty
levels ainazng oplrons Ge! lt lor $e graphrcs and muslc play l! for the sheer skill Raves

everylirhere Joysrcks 0 ( (o!us)f995

ROAD RUNNER l;{;::;,"tr ",?: ::;J' #1,#:';;
nuch lHan{onpwkly)P,ace around a racetrack ms1€ad ol the oalarryr Very $penor

$aphrcs and anazmg sound Avord the cars al]d ob$acles and collecr pomts lor checkponts

6 skill levels bonuses Hallol Fam€ wrlh name v€rycatchmg lsupeno, e7 95

747 FTIGHT SIMUIATOR;?,:*
gndatu anund thar Nns on the Beeb a nusr Iot al) buddnq plats ' (Pe$ConpNews) By

Captam Roger Selby ol Bnt$h ArMays You re m charge 01 a 747 whrch you may choose lo land

at elitrer Heatluow or Gatwrck 1 1 conlrol keys clear nsfiument drsplay g@d runway vlew as

you apprcach I'page on-scr€en llght boefng The crashes are vely realE[c No ]oyslcl(s
(D Soft)[8 95

3D BOMB ALIEY :]Ifl:;'"; :,',:i'iffifffi.1',
have t. 10 ls deiend yofi shlps agarnstarr anack Some olthe besi anmared graphrcs we ve

ever seen ontheBBC JoYSTIX 0 K lsoftware InvaslonltT 95

MICROBE#i;iiiLilfX,';Xll-i#LIff ::ilq"HJ',"H,
andyoum,r$ destroi u from wlUr'Hrq€ anmated$aptucs very iast good d€sElcuon

sequences I JoYSTIX 0 ( (VLrqrn)f7 95

HUNCHBACK Jl",:?fi :r fii:fi ,',ffiff l:if,IT:llx",:
banlements hufile ov$ arrows andcLear he spears ol the grar ds 3sk l leveh Supelb
graphrs 12 dllerent screens t::e]1 uspeeds rp HallojFame JoYSTX0K (Supenorf795

JOHNNY REB ;fi: ;:Hililii:":,":i,"LT;i ;i;:t'""'
crossng dunng fte Amencan CrrJ l{a: l.:2plarels Chooseyoursrde equrpyoularmy irght

rhebaale grear bamlefield drspiav Frchr o:hedead or wlrhnume Lmrtsasyouwrh
(Lothlonen)e695

GREAT BRITAIN LTD ii\!:;';;Y,tr# -
canplex assuch a ptogtan caD be excellent wJue lat noney lwhch M.Ialchoaseyaul
party and run lhe co,rnl]l llr.Ll uemp,o),nent come down oI tle notels come out? Wabh the

resulls ol your rule on €leclron mght lHessel)tS 95

KIf,tER GONII.LA i:::";:;,;:::i"trH*
successtulBBC ganes ev* lPapconpwyllhe\Ery best ol all lhe monl€ys wandenng

around playrng wrth you Beeb Rescue fie marden cryrng HELP Avord rolhng barrels

irreballs ron beans 4 screens on each level Hl score so lal 58 200 ioYSTlX 0 (
lProgramPowe, [7 95

PIMANIA 'ThE $ne can dantage wu bal, (Pe&on$anes) "At
ongnal and amusag game woihtheou ay"

fPe,sco.npl,le,'s) Al Pttls!traE, rou C,rX SnII Wlf, tlE f,,mo OOLDEI
SrfDIAl by solung rlrrs wonderftrlly wuty advenrure Bnllan! use ol mu$c ard gaphrcs

Wouldn t you IIe f6 000? (Automata) f 10 00

PARAS ff fi*iTJ]; flffii"fl ':":;:i:'flflxTtil: i,
possDle acuons on each move 10 skrlllevels 2.pangame secure your rctreal then destroy the

bndge (LotNonen) f6 95

If you do not want to cu! this magazhe, wnte your ordor carefully on plain
paper and quote this Num!€r:A8l
I own a 32K BBC Micro. I enclos€ a choque/Po made payaile to
Software SuperDarket. OR Charge ny VISA/ACCESS card

cvrsAErAccEss no. fffn lTf-T-l ff-T-l TT_fT-l
Signature.........
iilase *nte 

"rearlv. 
tt we carrt r""a lt. you won t geiii

Name ........ ....

Address ..

Phone, if any, m case ol query

a

L

t
L

POSTAGE

AND

PACKING

U( Add55ponlyperolder C0 55p

EUnOPE Add 55p,or..ch p,ograD t
OUTSIDE EUIiOPE Add t1 ror ea.h- pros,am atrmarl t
ol,TslDE EURoPE. ArD t] m T0TA! r^T 

^ 
r

FON RECISTERED MAtr
t

our cadogue has detarls ol th€ GEMLNI progTams whlch we reckon ale lhe easrest lo

undersEnd and the salesl $ use we dor @qalr' EIPq/l DA IAE aod

nOIE tOCOUtll8 are e19 95 each Each comes wlh a very helptu] nanual and a demo Lape

m a Lbnry case blo enouqh to contam youl olln saved lles roo
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-.:e the New Year-- A&B Computing.
- - . :,.. aorerage of ail the
. : , :--ri ::ral affect the BBc

: : Acorn Electron
- -: :_:-:€rs Theres action
' ' _ __: iofl1{are and hard

DRIVE ON
- , ilicro s 32K often
" ., -.; be purchasers and

.. crs but memory is': - .!s of a problem with: :..::s. ingenious RAM
- . r:)d disc drive systems

- : :r ailable The new
. -: : : rmline drives look

: :: : :r,rxe from a tried and
.: :-iground Now that

i :.ailable direct from the'' . : ,,our local slore, we
' : :::iP to take a look at the

drives lrom the customer's point

O.X. you've got the disc
drives. Next on the list could well
be Disc Doctor. Computer
Concepts widely used disc utility.
reviewed for A&B by Trevor
Attewell. And now some
programs to fill up those newly
formatted files.

SOFTWARE
FILL UP
In the Beginning is a long running
A&B series which is now
ambitiously building a school's
administration program. Follow
in the Beginning and learn
through pratical programming.
On the education theme we also
offer two programs of the highest
standard.

Addsnap offers an enjoyable

variation on the cardgame
format. The game requtes two
p,ay€rs and the element ol
competition helps towards the
program goal; learning to handle
simple additional maths. Phonics
deals in the area of language,
specifically the recognition of
words which sound alike. This
Program also forms a first step
into the world ol keyboard skills.
Our competition is also
educationally orientated. You
can read about the new Griffin
Softwate programs in Edsolt but
You can win them in our
programming competition. Go
on. have a go.

EXCITEMENT

Of cor-rrse
imPortant

out games are an
application lor the

BBC and Electron, given their
outstanding sound and graphics.

A&B is not short on
excitement this issue with
Helicopter Squadron and the
more down to earth (though only
iust) Dunefighter game.
Dunefighters is a two player game
so why not get together with a
fellow Beeb owner and share the
programming chores as well as
the excitement of this Sci Fi
struggle.

If you prefer to puzzle your
way through a program then
we've got three brain testerc in
Colour Guess, Flagger and
Wordgrid. With the latter you can
create your own puzzles for
Iamily and friends. Plus,
adventuring in Poglovia! For the
more practically minded there is
the flexibility oI Data store.

HELP

Nor do we leave you to get on
with using your micro alone. The
new series Advanced Graphics
inhoduces the theory and oflers
examples of what can be
achieved given the knowledge in
the realms of pixels and logical
operators. Colour Screen DumP
enables Epson owners lo dump
colour graphics ,n a variety of
greg shade to theit printers, with
itnpressive resu lts. Sou nds
Unlimiled and Faner Basic take
us where we want to go with our
BBCs and Electrons. into new
and exciting areas.

Bookshelf reviews some oI
the books which may help out
both the advanced exponent and
the recent tleginnet and
there's Mailsort with plenty oI
good programming ideas. And
Club Corner for the lonely BBC
or El€ctron user.

For those who aren't averse
to using a soldering iron, theres
the hardware proiect
Thermometric Beeb

Finally Microtext. This oew
oiece of software for the BBC
and Electron completely chang€s
the role of th€ 'progEmmer'.
Microtext allows access to the
power of the micro for th€ us€r
who has no knowlege of a
computer langage. Interesling. I

7A&A COMPUT'NC JANUABY/FEBSUARY 1 984
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BEEBCALC MK2
Computer Concepts are to
release a new improved version
of Beebcalc The new version will
be hrice the size of the current
program and will sell at about
!15 more. The old version will
remain in circulation but anyone
wishing to upgrade to the im-
proved Beebcalc will be able to
do so for the difference in selling
price

EABLY
LEARNING WITH
EBURY
The National Magazine Com-
pany has produced a series of six
software titles in the guise of
Ebury Softvrare. The programs
are aimed at three to six year olds
and boast structure. flair and
quality. The objective has been to
marrg the talents oI educational
authors with software designers
to produce the best in educa-
tional software for you ng
children. Ebury have certainly
pitched their product at an age
range not currently covered by
the educational publishers, who
have concentrated on commer'
cial programs based on schools-
tested material.

These lirst products carry the
name of Good Housekeeping but
future releases will aim at adults
and children of other age ranges.
The Good Housekeeping name
is designed to help Ebury in the
market for mothers and
daughters, who they feel (and
which recent Acorn research has
indicated) have missed out on us-
ing home-computers thus far.
The packs are available lor the
BBC B at the moment and will be
ready for the Electron early in
1984.

The programs feature Mr T
who takes the children through a
number of everyday activities
such as telling the time, learning
to write numbers, dealing with
money, measurinq, playing with
shapes and practising the
alphabet. They all sell lor
912.95, and are available from
Ebury Software, 72 Broadwlck
St., London WlV 2BP.

INNOVATIVE
VIDEO
INTERFACE
Educational El€ctronics have
come up with a video to com-
puter interface for €174 exclusive
of VAT. The unit comes com-
plete with mains power sr-rpply,
extensive documentation. soft-
ware supporl and connecting
lead to the BBC Model B.

The interface accepts signals
from a variety of sources such as
a video camera, V.H.S. player
and video disc. lt can digitise an
image with a resolution of 220
(horizontal) by 312 (vertical) pix-
els with 64 levels of grey.

The low cost is apparently

due to the increased usebf soft-
ware to perform functions usually
found in hardware. This also
makes for more flexibility.
Specilic areas can be chosen for a
close up look and hade-offs can
be made betw€en computer
memory size, number of pixels
scanned and the number of bits
per pixel stored in memory.

Data can then be stored on
disc or process€d to extract
specific information, as well as
being display€d on a monitor.
Applications can be imagined for
education, research and indushy.

Further information from:
Educational Electronics. 30 Lake
Sheet, Leighton Buzzard, Beds
LIJT 8RX. Tel O525 373665

CHURCH
COMPUTING
The purpose ol MIRE
(Microcomputers in Religior.ls
Education) is to bring together
people who can either conhibute
ideas or can turn those ideas into
computer programs for Religious
and Moral education.

MIRE have a number oI
packages available or due shortly
for release. Angels and Demons
is a sort of Battleships game using
citadels, powers and souls.
Anagrams has a number of Bible
orentated word lists and there is a
schools RE package- This com-
prises three programs: Strangers,
Boy Meets Girl and Exegesis.
The last is designed to give
students an appreciation of tex-
tual problems, translation pro-
blems and the task of Biblical ex'
egesis. This pack is cunently
available on the BBC.

Colin Price oI MIRE can be
contacted at Red Holt, Hain-
worth Wood, K eig h ley,
W.Yorks.

THE PLACE TO
BE
From Friday January 6th to Sun-
day January 8th from 10am to
6pm (Sunday 4pm) the place to
b€ lor enthusiastic computer
owners will be the New Hall of
the Royal Horticultural Society.
Du ring these days Argus
Specialist Exhibitions are staging
this year's London Home Com-
puter Show.

The show will be the ideal
"try" and "buy" event for those
interested in both hardware and
software, for a huge range oI
microcomputers-

Admission to the show is
€2.00 - !1.50Ior the under six-
teens.

THE EDUCATION
sHow
The first Acorn Education Exhibi-
tion is to be held in January at the
Central Hall. Westminster. lt will
be a three day aflair and

GOTOURNAMENT
FOR 7/8
JANUARY
The unique GO competition
organised iointly by A&B Com-
puting and Acorn Computers
Ltd. moves into its final com-
bative stages the first week in
January.

The climax of the competi'
tion- which A&B set in motion in
its July/August edition, will take
place between 10am and 6pm
on Saturday 7th January and
from 11am unlil the final is
finished on Sunday 8th January.
The venue will be the Acorn
showroom in Covent Garden.

Out of all the entries sent in.
Acornsoft will select a minimum
of two and possibly up to eight
competitors to take part in lhe
knock-out tournament for the
!1,00O cash prize (or equipment
of the winner! choice).

According to the British GO
Associadon, this is a unique
event, the ftst of its kind in the
world. This first ever computer
GO tournament follows on from
the traditional London GO
tournamenl being held the same
weekend.

The Acorn showroom at
Henriefta Street will be appropri-
ately decked out for the occasion

and special BBC Micro GO-plav-
ing stations set up. As well as the
cash prize. a hophy will be
presented to the winning pro-
grammer.

Interest in the competition
has come from as far afield as
Japan. It was the Japanese who
named the ancient game 'GO . lt
originated in China about 3.000
years ago under the name wei
qu' or 'game of enclosing'.

The game is played all over
the Far East and supports a
number of professional players.
The game takes place on a 13x13
square grid of points. The board
is initially empty and the players
alternativelv occupy a vacant
intersection with a piece (called
'stone') of thet own colour (black
or white). The general idea is to
occupy and encircle tenitory until
further positive play becomes im-
possible. A points scoring system,
based upon 'safe' territory, th€n
d€cides the winner.

The competition inspired
many BBC programmerc to take
on the GO challenge and Acorn'
soft were very pleasantly sur-
prised by the standard of €ntries.
All A&B readers who entered
can thus b€ proud of their efforts.
Good luck to all the finalists and
whoever the winner should rurn
out to te, you can be certain that
he or she will be featured in the
pages of A&B Computng.
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-::':-_latives from educational the programming. Two
housewives living in the subuds
of Newcastle and calling
themselves'Harlequin Design'
did all the work on the screens of
graphics and presentation. Mr
Fothergill indicated that these are
the lorerunners in the new areas
of work creation, areas which will
demand the sort oI skills that the
'Using Your Computer' course
is introducing in to our primary
schools.

The software itself runs
mainly in Mode 7 on the BBC,
for reasons of memory but ef{ec-
tively explains some computer
features such as graphics and
sound (cheating a bit by using the
tape rather than the computer on
som€ occasions). The series pro-
gresses from simple kevboard in-
struction to the nature oI pro-
gramming and data handling, all
with the help of a chunky robot-
like figure and the enthusing Fred
Harris. At the end of each session
there is a bit of computer fun with
a game to played by the class.
Some oI the software is available
commercially and the soundtrack
tapes are available to teachers
who were unable to record the
original broadcasts.

COMPUTERACY
CARDS
Edu-cal are following up their
successful "Programming Made
Easy" workcards with a new
series titled "Structured Program-

BBC COMPUTER
CONSULTANCY
Cambridge Systems Technology
(CST) have launched a national
consultancy service for business
microcomputer users in distress.
The service draws on the exten,
sive computing experience of the
company's fou nders, David
Oliver and Martin Baines, both
formerly with Torch computers.
This link may explain whv the
BBC has been included in the list
of micros which the company is
going to specialise in.

The design division is cur-
rently developing peripheral pro-
ducts for the Torch and BBC and
providing the company with
detailed knowledge of these
systems.

The service is equally ap'

',:rons and bodies' , - rur the United Kingdom
. . : ,::;led to be present.

I ::rputer Marketplace are
: : __e organising after their
. - ,:sly, successful Acorn
. ::ow. The idea is to get
:: :::. lecturers and ad

- !::::ors under one roof to
. _. latest developments.

: -.iher inf ormatlon for
:-. rnd exhibitors is available

. rothy Collins, Computer
, '.::.ace (Exhibitions) Ltd. 20
: j. Street, London WC2H-: iel: 01 930 1612.

PUNTER'S PAL
- : ,:irons soltware now have
-: - a program for those of you
I i , : .iners who like a little flut,
- : : the horses and perhaps': - : horse-race tipping pro-
;-:- :hat really works. Punter'sr. .... work out your winnings
: :::erwise) Ior you. The pro

: :- :r'ill calculate the rehrrns
' - -:rost conventional bets win_ .::h way and account for
-ir: leats, Rule 4 deductions
: r :r-favourite bets. An addi

: subroutine will work out
_ -: - lmbinations (permutations)

- any number of selections.
: ,rogram is available Irom::: .ations (price; !10.50) at 8.

: ?auls Road, Peterborough::: 3DW.

SYCHRONISED
SOFTWARE AND
RADIO

School Radio has launched
into the microtechnology

r:c computing fields. 'Junior
:. e ctron ics' and 'Micro-
:..tnology' are inhoductory pro
;ammes utilising various media
::: kits of components. 'Using
': rJr Computer' is a unit of Iive
::)grammes in the 'lntroducing
S::ence'slot for nine to twelve
.ear olds.

The series will help teachers
I primary and middle schools in-
:oduce children to the com-
,!rers supplied to schools under
:.'':e Dol tomputee in schools'
-heme. The broadcasts are

designed to be recorded and th€n
plaged back on a cassette
recorder alongside the computer
as it runs the software.

The concept is that of Fred
Harris. a familiar voice,n radio
education. The first programme
,s for teachers and gives guidance
on using the unit. The oth€r lour
broadcasts provide the 'sound-
track' for the sofh{are units
(which are published by BBC
Publications, priced €7.00).

The cue for pressing a key to
move on in the program is sup-
plied by a chiming tone on the
tap€. The intention is that a small
group of children will gather
around the computer and take
part in group discussion and deci
sion making, as well as listening
to what Fred Hafiis has got to
say.

The Micro Electronics
Education Programme (MEP)
played a maior role in getting
together the sofh.r,are for the
series.

Richard Fothergill, head of
MEP, acknowledged the fact that
'8adio was a significant provider
of resouces for education" and he
shessed the "lnnovative" aspects
of this new proiect. The potential
obviously exists for broadcasting
overseas, broadcasting software
direct (as occurs already in many
local radio stations) and for com-
puter clubs on the airwaves.

Richard Fothergill emphasis-
ed the way in which the software
had been commissioned by the
MEP. David Tee (working away
from London, he added) did all

.#{;w
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ming". The aim is to develop
good programming habits in
ch,ldren. Both s€ts are designed
Ior the BBC Microcomputer.

The language has been
carefully chosen to provide a
balance beh.veen 'computer ter-
minology' and language that
children use and understand.

The cards cover commands,
statements, procedures and
graphics. To back up the cards
there is a support progtam, a pro-
gram planning sheet and a
checklist to monitor progtess.

For Iurther information,
contact: Chris Drage, Tel:
01-743 1,579.

CONTINUED OVER



propriate to businessmen wishing
to install their first computer
system and to companies wishing
either to upgrade their system, or
to rationalise from mainlrame on
to micros. The BBC Micro is cer-
tainly finding itself in upmarket
company these days. Further in-
f ormation from Cambridge
Systems Technology, 30 Regent
Skeet, Cambridge CB2 1DB.

cRosswoRD
PUZZLER PACK
The National Extension College,
who are now getting heavily in-
volved with producing software
for the BBC Microcomputer,
have released'Ctossword
Ptzzlet', a package containing a
program lor crossword genera-
tion and crossword puzzle play
ing.

The tape contains three
demonstration files: a modified
version of the world's first ever

crossword puzzle, an easy adult's
puzzle and a puzzle for children.

Home users can use the
generating program to make
puzzles for family, children or
friends- They can be useful educ-
tional tools and are intended for
teachers. who can use them for
infant and junior spelling and
revision.

The pack includ€s an in-
structional booklef and ls
available from bookshops, price
€5.00. It is also available direct
from the National Extension Col-
lege.

TELETEXT
TELESOFTWARE
TAKES OFF
The World's first regular public
broadcast of computer software.
the BBC! Telesoftware service.
was launched in London back in
September as an extension of the
BBC's teletext service. CEEFAX.
Viewers already with CEEFAX
can lind Telesoftware by calling
up pages 700 to 706.

Although computer games
{ans are not going to be ignored.
the system is seen as a means oI
providing easy access to educa-
tional material ior schools and
colleges. There is no doubt that it
is more efficient to send software
across the airwaves than through
the post.

The educational software
will, initially, be provided by the
Microelectonics Education Pro-
gramme (M.E.P.) and the
Telesoftware in Primary Educa-
tion Proiect, a research proj€ct
based at Brighton Polytechnic.
General interest material will con -

tain various user friendly material
features and an element of self-
documentation.

To take full advantage of
Telesoftware, viewers will require
tha Acorn adapter add'ons unit
(!196 exclusive of VAT) for their
BBC Microcomputers. The
adapter automatically'pulls
down' the broadcast computer
program, decodes it and feeds it
into the Beeb. which will then run
the program or process it as
necessary.

The unit, manufactured by

Acom Computers, coss f225.
The adapter also functions as an
extremely versatile teletext
receiver. All standard facilities are
of{ered except subtitling. It allows
the user to skip logically through
CEEFAX pages, using the
recently incorporated 'page link-
ing'facility.

For simplic,ty of use, the ten
Iunction keys on the BBC Micro
are pres€t automatically to con-
hol many of the teletext opera'
tions with a single keyshoke. The
whole package consists of the
adapter unit which plugs into the
lMHz socket of the BBC and the
'sideways ROM' chip which goes
into the circuit board, a 70 page
User Guide and Function Key
Label Ship.

OUT OF THE
SCHOOLS AND
INTO THE
SHOPS
Longman's involvement in pro-
ducing school's sofh{are goes
back a number o[ years now but
the move into the shops comes as
a new direction for the renowned
€ducational publisher. Four titles
have been made available to the
general public in specially pro-
duced versions for the home.
Parent's not€s replace the
teachers' notes and suggestions
are given for extending the learn
ing in each program.

Longman's BBC B software
has been developed by the
Loughborough Primary Micro
Pro,ect, directed by Tony Gray at
the University of Loughboror-rgh.
The schools editions lorm part of
the Ladybird Longman Micro
Software range.

Number Rally and the t!,Jo

Number Skills programs ar€ aim-
ed at groups of children between
fotrr and eight years of age. They
give practise in simple arithmetic
and aim to teach the method by
which the conect answer is ariv-
ed at. Sheepdog is a game
designed to develop problem
solving through estimadon and
planning. lt also teaches the eight
points of the compass, and their
use in describing directions. All
the programs retail for f9.95 in-
cluding VAT.

MUSICAL MICRO
Solar Sound Ltd, have produced
a 'Practise and Play Pop' music
learning package for schools. As
an addition to their audio cassette
range they now have a computer
pack costing f25.

The operator can see the
melody music and hear each
note in turn by pressing th€
keyboard. There are also auto-
displav features. A Pacman ball
indicates notes as they are
played. More inlormation from
Solar Sound Ltd, Llanrhystud,
Dvf.d.

MULTILINGUAL
MICRO
Carsondale Enterprises,
publishers of modern language
software for the BBC Micro. have
reduced the prices of their tapes
b9 betr,veen 15 and 20 per cent.
French Irreqular Verbs is now
f15.99, German €11.96, Rus-
sian f17.49 and EssentialFrench
now f9.95.

Two new products are
available, French and Russian
texrfill, developed in coopera-
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A YOUNG
PERSON'S
GUIDE
The National Computing Centre
have just published a Young Per-
son's Guide to BBC BASIC. As
all BBC owners know. the BBC
BASIC is one of the fastest and
most powerful versions of this
language available. The book is
aimed at the young first time user
(what about the old first time
users?) but will appeal to anyone
interested in a tour around
BASIC, especiallv those in-
terested in writing their own pro-
grams.

The book assumes no
previous knowledge of com-
puting and moves step by step
through the example programs
with helpful tips on how to {ind
their way out of trouble. The
book is written by Michael Milan
and his two sons told him
whether he had got it right or not.
A Young Person's Guide costs
14 5O The NCC can be found at
Oxford Road. Manchester M1
7ED. Tel: 061 228 6333.



GO WEST
Following its recent highly suc-
cessfulseries of programmes aim-
ed at microcomputer users,
Radio West! Datarama team
returned this Autumn.

Datarama. a half-hour radio
programme made broadcasting
history earlier this year by becom,
ing the lirst to regularly transmit
sofhrare to micro owners. Incor-
porated in the programme, which
covers a wide rang€ of computer
related topics, are databursts cod-

ed for many popular micros.
These databursts can be
downloaded directly from the
radio, or recorded on cassette for
later use or inspection.

Featured in the new series
are reviews of the latest hard-
ware, peripherals and add-ons,
software and books, plus
coveEge of events, issues and
hends within the indushy, from
manufacturing and retail to user
groups, schools and universities.
It is planned that a short
workshop-slle course, complete

with data w,ll be transmitted once
the new series is underway, and
this will be aimed particularlg at
first-time users.

Because oI the limited time
available during Datarama itself,
the data hansmissions are sup-
plemented by longer and more
complex programs broadcast
after Radio West closes down at 1

am. These are repeated every 15
minutes until 6 am. When the
station resumes its normal dailg
service. The "Night Tap€s" are
popular with insomniac
keyboard-bashers!

:.n with D. Adshead of Birm-
igham University. They are baq-
;: upon the Close learning
::ethod and the French version
:so allows for texts in English
::d German characters. The
Srssian also allows English texts
:.d provides both upper and
'r.ier case character sets. Each
::rgram has 20 texts supplied
::.1 there are full facilities to
-;ate new libraries of texts on
:a:e or disa

PRIMARY
SCHOOL PRESS
:::olastic Publications have
:::rght out a new maqazine call
.: Primary Teaching and
l.l :ros'. The magazine is commit.':: ro avoiding the use of com-
: -:er jargon and to providing for
'-; :eeds of the classroom before
:-.:hing else. There will be no
:1,gram listings or the like. In-
,.::aC it will focus on news and
.:..s. teacher-tested ideas and
:::'ects. evaluation of soft'J.,are
:-: g€neral guidance.

The first issue is out this
- :- iary. This will consider
:::aoase programs, the MEP
?'.:iage 2 and using micros for
'=::ing in infant school. 'Primary
i.:ching and Micros' is available
:- subscription only, priced at
i: 00 per year (overseas f8.00)
:-: r,,'ill be published bi-monthly
-. another wellknown publica-

::: not a million miles from here.
F u rther details from:

:.: olastic Publications. Wesdield
i-,:d. Southam, Nr Leamington
:::. Warwickshire CV33 OJH.

ELECTRONICS
AT THE OASIS
: r! s Electronics have introduc-
:: :,r o new BBC related pro-
: ,,:s jnto their range. The Oasis
'.1-1C12 is a high performance
:::: acqusition inskument, com-
: - rg with the standard
:-:.cgue to digital facilities to
:::.:de for precision automated
-=3surement in the laboratory or
- : rsrlial environment.

The Oasis MADC12 (what a
- : -:thfull) incorporates a preci-

sion engineered Analogue to
Digital Conve er with a high ac-
curacy, programmable input
range. Control software is menu
based and the whole package is
designed to replace conventional
displays, controls, indicators and
other features of stand-alone in-
struments.

The software configures
each channel. determines scan
parameters, initiates a scan and
provides orderly data recall from
a scan.

Also Irom Oasis is the
delighdully named SPP 1000.
This EPROM programmer can
program an extensive range of
popular UV EPROMS and
EEPROMS. The unit is simple to
upgrade lor new or unusual
EPROM types by making
parameter changes in software,
thus, Oasis claim, ensuring
long-term usefulness of
system.

the
the

The system is protected
against any short circuit on any
PROM pin and has automatic

happing facilities. It is also sup
poned by a fool-proof menu-
driven operating system with
Main Menu Options. These in-
clude Memory Manager, EPROM
Blower, EPROM Data Editor and
Secondarg Menu Options.

Further information ftomi
Oasis Electronics Ltd, University
Village, University of East Anglia,
Norwich NR4 7TJ. Tel: 0603
503275.

BEEB
BREAKDOWN
SERVICE
Data Type Service, the indepen-
dant maintenance arm of the
Data Type Group, is now offering
its range ol maintenance service
to suppliers and end users of the
BBC M,crocomputer. The Iirm
has a background in supplying
third part maintenance to users
oI microsystems and peripherals-

Data Type have recognised
the importance of the BBC Micro
in education, an area in which
the lirm already has many ex
isting customers.

Further information can be
obtained from: Brian Jones, Data
Type Ltd, Llantarnam House,
104 Liantarnam lndustrial Park,

NEW STORAGE
POSSIBILITIES
FROM YOUR
HIGH STREET
STORE
W H Smith now have both a new
computer cassette recorder and
the AMS 3" disc drive on their
shelves. The recorder is
specifically des,gned for use with
computers and has appropriat€
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Iacilities, including tape counter,
LED indicators and button and
connection titles like SAVE and
LOAD,

The 3" Hitachi discs have
now proved themselves and the
decision by Smiths to stock them
should further encourage soft-
ware houses to produce material
for the diskettes. These diskettes
were recently subjected to
rigorous testing (incl'rding having
a truck run over them) and came
out unscathed.

EXPAND
MEMORY
FRONTIERS
WITH ARIES-B2O
The Aties-B20 from Cambridge
Computer Consultants Ltd is a
remarkable add-on for the BBC
Microcomputer. Essentially. it
adds 20K of useable RAM to the
micro, allowing programs ol up
to 28K to be RUN in any screen
mode. The Aries-B2O uses the
MOS facilities and is perfectly
compatible with both versions of
BASIC, Acornsoft languaqes and
any'correctly' written soft.,vare.

The unit plugs in under the
case and all you need is a
screwdriver. Aries-B20 costs
!99.95. Also available in
January is the Cambridge Con
sultanh' ROM expansion board.
Th€ Aries has its own connector
onto which the ROM board will
plug. The board will be fully bul
lered

MICRO
ROBOTICS
Colne Robotics Company has ex-
tended their product ranqe with
the launch of a computer
numerically controlled educa-
tional tool to add to the micro
conholied robots already produc-
ed

It is the first oI a planned
range of advanced educational
CNC machine tools designed to
run from most 8-bit microcom,
puters, and that more often than
not means the BBC.

The Colne 5 CNC Lathe is
an all-British development and
qualifies for the new Department
of Industry grant: "pound for
pound aid to Colleges of Further
Education buying CNC machine
tools".

The lathe comes complete
with tools. accessories and
d ocu mentation (handbook,
sepante operator! guide and ex-
ercise manual). It costs !1,889
and lurther details are available
from: Colne Robotics Co Ltd,
Beaufort Road. Off Richmond
Road, East Twickenham. Mid
dlesex TWl 2PQ.

ROBOTICS RULE
o.K.
The BBC Buggv is involved in
the post Christmas campaign for
our cash. The suite of 12 struc
tured programs involve the us€r
in the potential of the BBC Micro
as a switch,ng device, memory
unit, graphics terminal, program'
mable device, information pro-
c€ssor and a problem solving aid.

The three-wheeled tobot
sells at around €190 and consists
of a simple to build Fishe.technik
construction kit and all the soft-
ware. The Buggy was initially
created by Economatics and
M.E.P. in conjunction with the
Continuing Education Pro-
gramme Team at the BBC. It
may well find itself put to us€ by
the BBC Educational program-
mes in the very near future, offer-
ing as it does, a first step into the
world of robotics.

CROSSING OF
THE WAYS
The new Heinemann Computers

in Education software packages
are spearheading the launch of
English-speaking software
around the world. The Dudley
programs for primary schools
were developed in partnerchip bv
Five Ways Software and the
tea c he rs of the Dudley
Metropolitan Borough. Titles like
Weather, Travel, Exploration,
Myself, Food and Homes are
designed to inspire children to
take an interest in the subjects of
Maths, Environmental Studies,
Science and Language.

Each theme has lour atten-
dant programs and these are ac-
companied bv a teacher's Theme
Book, a chlld's runcard (which
details the lunction of particular
keys) and a set of keyboard
overlays to identifv the special
teacher's and children's keys.

ACORN NEWS
Acorn Computers, no* u prbii"
company on the Unlisted
Securities Market, are currendy
busy spreading the message
abroad. As well as the launch into
the U.S.A., there are plans to
move into France, Italy, and
Sweden. There is a possibility of
a joint venture in Spain and
Acorn already have an office in
Germany. From here they plan
to cover Austria and Switzerland.
The manual has already been
translated and some software is to
follow.

Both South Africa and
Aushalia are showing great in-
terest in the BBC and in Australia
three states have aiready adopted
it as their educational computer.

Unfortunately the launch
issue lailed to attract the expected
rush of buyers. The offer oI
11.23 million shares to raise
f 13.5 million was only just taken

up. American analysts are cer-
tainly dubious about their pro-
spects in the price-cutting market
across the Atlantic.

Meanwhile Wong's of Hong
Kong have been awarded the
contlact to make the BBC Micro
for the U.S. markel. It is planned
to produce 50.000 units over the
next 12 months. They are also
negotiating with the People!
Republic of China to sell the BBC
Micro there and the Chinese
government is currentlv
evaluating Acorn's Econet
system.

DEVELOPMENTS
AT HOME
Back home, Logica U.K. have
announced that it has signed a
contract with Acorn to port the
AENIX operating system to a
new processor due from Acorn in
the Spring. The 32 bit second
processor is designed as an 'add,
on' processor for the BBC.

"The Acorn processor is the first
32-bit processor, and probably
the most powerful
microprocessor to which the
XENIX has yet been ported"
commented Hector Hart. Com-
merciai Manager of Logica's SoIt
ware Products Group. Acorn ex-
pects XENIX to be a highly
popular operating system with
the BBC's many users. XENIX is
the ideal system to add 32-bit
capability to the networks of
BBC's in schools and industry.
UNIX is now the predominant
system in the counhy's univer-
sities and Acorn's sgstem will of-
fer a low cost yet fully functional
UNIX for students at schoolto cut
their teeth on.

AB Electronics are to
manufacture the Electron at their
new plant in Rogerstone, Gw€nt.
The contract is lor 100,000 and
this work will compliment their
existing manufacture of the BBC.

Compact Software Interna-
tional are to have their system
generator NUCLEUS marketed
by Acorn. lt will be sold in a soft
ware package with the 280 Add-
on Processor, running the CP/M
operating system.

The NUCLEUS system
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.-< a relatively inexperienced
! !o develop business systems
cf._; and easily. In addition,
4a are developing a Day
i package (or Acorn - a
:r:': deviced by accountants
ir small business. The soft-
e .ril be upgradeable to a ful-
lEgrated syst€m if required.
Tlo new games from

r:r:oft are Carousel and
6- Carousel is a skaighdor-
r arcade shoot out. All the

cl the fair, plus some
gr.rl ducks. Freefall is rather
rc complicated and enigmatic
.e game but nevertheless a
Ie1lg€ to game - playing

K.\UCKLES
R.\PPED
-- . - : :rplainls to the Advertis'
- : : :,-:ards Authority for false
: i - :'!e been upheld against

lhese were for advertis-
-. :rcls not yet available and
:__- : ttatistics

: :r'r said the adverts for
- :rocessors, Prestel and
-- - . ' adaptors, were to show

-::s the BBC Micro's ex-
:. potential. The 80%
_ : _rl on the use of the BBC
: rls was based on figures
: :iers received under the
:- .-::lent of Industry scheme.
- - . :, -:xority did not agree that
i: ::ese points was made suf
- . -. clear. Future advertising
. . :mended.

'1:anwhile lhe contract with
:. l3C comes up in August.
: -. : : there was any chance of

j ihe contract, the joint
- . i: 19 director. Mr Chris

. . :eplied. "Oh goodness
: They have no intention

: : : elsewhere".
l -.is Curry believes that

:ne financial institulions
-.. . :ow flexible Acorn is with
_. - _.-are interests as well as a
-: - raturing interest. then con
::- . in the recently issued

=- :- ..rli revive.

: r:i are now distributing
-:- - :ange ol educational so{t-

The program will be
: !."d joinlly under lhe
-: ..]it ASK label. Each pro'

gram is accompanied by a
brochure and notes. Electron ver-
sions are already available. New
titles include 'Cranky' and 'Table
Adventures' - exciting games
bringing fun to mathematics
teaching, and 'Children from
Space' which encourages corect
use of English by helping two
space children, Beng and Zoma,
to write a report from Earth.

ADULT
EDUCATION
Two educational programs are
also available ftom Acornsoft for
adults. Indeed the programs vere
into the area of sell education.
They are called 'l Do'and'The
Dating Game'. The former helps
couples assess the good and bad

points of their relationships and
pin points danger areas on which
they could for-rnder. The latter
enables individuals analyse their
social make-up and helps them
fiid partners that are likely to be
compatible. The 'Dating Game'is
based on the work of Dr Glenn
Wilson of the Institute of
Psychiatry. I suppose it had to
happen.

BERKSHIRE
BUSING INTO
THE COMPUTER
AGE
During the past few months the
Bracknell and Wokingham
Schools lndushy Partnership has
been masterminding the conver-
sion of an €x'London Transport
bus into a mobile classroom.

The bus. which has been fit-
ted out with 15 BBC Microcom-
puters plus related hard and soft-
ware began touring back in Oc-
tober. The aim is to expand the
teaching of computer related
topics and to improve the quality
of in service teacher training-

The Partnership is an in-
teresting collaboration between
indushialists and educationalists.
Companies located in the
Bracknell and Wokingham area
have contributed towards th€ cost
of the computer bus by putting in
cash or undertaking specific parts
of the conversion. The com-
prehensives involved are current'
ly raising their share of the
935.000 cost with an number of
sponsored'compute-ins'.

ivrr/5i- o.(. ? rY/i,.

DDENDA

NEWSROUND

14 C OMPU TIN G JAN UAR Y/FEBR UAR Y 1 98 4 13

I

tmDe eqrarcd
'l "i!B$er.

-/ ,--4 t

c!$rr> a



Bruce Smith solves
readers' problems and
enlightens us on the

inner mysteries of the
BBC Micro and Electron

10 P% = &COO
20C LDA#7 : JSB &FFE3
30RTS:l
40 CALL &C00

Hopelully you will hooe been
lolowing the Asse')r.blg Longuoge
Progromming series in A&B
@hich will onswer mony more of
gour queries. U you con'l woit
then severcl books ore nou
oooiloble on lhe subjecl (modestg
slops me Jrcm noming fiy
recommendolion!).A. There ore two woys in uhich

you con get your printer to print
the pound sign. Firclly, you con
reset the sliderc 6.7 ond I on DIP
switch 7 to reod'olJ-on.on' (see
gow printet monuol for detoils on
how to do this). This urill con-
Jigure the printer to print the
English chorocter set; executing
PRINT CHR$(35) should hove
the desired rcsull- Alternolioely,
you con use o 'sofi' reset by ploc-
ing the lollou)ing VDU stotement
ot the beginning ol eoch pro-
gtom:
vDU 1,27, 1,45c',7", 1, 1, I
This will rcploce the ' 

',ith 
a

chorocter. Replocing the lost digit
with 0 will restote the sforus quo.

No fhis is no, o bug. Ihe CLS
instruction is simply o VDU12
commond ond thb geb sent to
the printer os such thereby pro-
ducing o lotm|eed- To counteroct
this you should ensure the prinlet
is dbobled belorehond, ie VDU3:
CLS: VDU2.

A, Yes! All you need to do is to
ploce o potenliometer ocross the
tuo speoker lines, 220K would
probobly gioe good resulls. You
could odd o suitoble knob to the
pot spindle to ollou you to od)ust
it reodilg.

A. I would suspect if is using ,he
combinotion suggesled by the
monulocturets. The control
codes rcquired b9 the JUKI ore
prcbably dillerent from those
produced b9 the DIABLO Ptintet
Dtioet, so unless you lelt like
rcuiting the Drioet, I would sug-
gest gou contoct the shop where
you obhined the p nter ond
drioer ans insisl thot theg sort
things ou(

A. Nice ,o recefue o letter Jrom o
Dutch reoder - P.M. Schromo.

I leel thot you ote getting o lit.
tle conJused os to the lunction ol
the Beeb's Assembler. The
Actemblet dllows you to enter

mochihe code progroms in o
morc intellBible monnet.

The simplest wov to enter o
ttue mdchine code progtofi is to
POKE o series ol hexidecnnol
oolues into menoty belorc asking
the Beeb to execute them- For
exomple to storc the number 5 in
locotion &70 in nochine code.
we would need to point the Beeb
to on oreo ol memory contoining
the lollowing bytes: &A9, &05,
&85, &7O, &6O. Being mere
humons these numbers don't
reolly meon o lot to us to fioke
fhings eosy o short hond obreoio-
tion lot eoch mochine code in-
struction tr)os deoised. colled o
'mnemonic'. Thus the obooe
coding could be reod in
mnemonic Jonn ds:

LDA #&O5 / LooD Ac.
cumulolor uith 5
STA &70 /STore Accutnulotor
ot locotion &7O
RTS / ReTutn to BASIC

The Assembler ollows us to entet
mochine code progroms in o
mnemonic lorm. When the
Assembly Longuoge Progrom is
RUN it is tronslo ned into
mochine code which con be ex-
ecuted by the commond CALL
xxxx, where rtxx is the oddress
wherc lhe code is stored. The
uoriobb P is used ot the onset
ol gour progrcm to specily this
stotuge oddress. This short exom-
ple will produce o beep on the
speoker.

A. Who's been disassembling
thei ROM'S then! When you
suitch the Beeb on the MOS sers
obout doing numetous
household chores belorc displog-
ing lhe Jomiliot Uofipt indicoting
thot euetything is in order . One ol
the fiony checks thot it does is to
see whot is present in the
sideu.,ogs ROM sockets. IJ no
longuoge ROM is present then
the 'Longuoge?' efiot is gioeh
ond the Beeb hongs up!
Howeoer, o longuoge on the
Beeb need not be o longuoge ot
oll, Jor exomple it aould be quite
hoppg to hond control ooet to a
oord processor such os VIEW ot
WORDWISE. So iJ you uonted
lo tuln yow Beeb into o lull time
wordptocessor simpb rcnoue
BASIC (normolly in the ghtmost
socketl ond reploce il with o
suitoble wod processing chip?

RENUMBER Spoce is issu"d
uhen there is no RAM oooiloble
lor BASIC to perlorm ils colculo-
tions thot enoble it to olter line
numbers. This uill onlg eoer oc-
cur il you hooe o progrom thot
lills up the entire user memory.

The refioihing three ettors
ore neu to me. I would suspect
thot they hooe been included lor
luture exponsion. Bod ROM sug-
gesrs ,hot it is ossocioted with the
ROM Filing System, while Bod
Address and Bod Strihg seerh to
be sell explonotory olthough I'm
not sute in uhot context!
Anybody out there know?

manufaciures. I

FACIT program
gives me the
cannol arrange
Similarly I have
ting the top marg
mon problem?

have

Q. l've had my BBC Micro for
five months now. BASIC does
nol cause me any problems.
Assembler however is another
matter. I can understand the
Assembler commands but do not
understand how BASIC and
Assembler are intertwined. How
do you call Assembler from
BASIC and how does the com-
puter know where to look for it?
Indeed where does the computer
slore it?

MODELS A/B ELECTRON AUESTIONS & ANSWERS

Q. I have a BBC B fi cd wilh.i
VIEW word processor which I

use in coniunction with a JUKI
Printer. Whilst I liod tlrr
an llent machine Iat

cult to configure
ie DIABLO Prinn
ommended bv tl"

Cions
Bruce Smith
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Q, I. have discovered some new
error messages, namely,
Language?. RENUMBER Space.
Bad ROM. Bad Address Bad
String and Bad Key What do
they all mean as they are nor
documenled anvwhere?

Q. I have recenlly bought a
STAR DP510 for use wilh my
BBC B. which is fittcd wilh
WORDWISE and BEEBCALC. I

am very pleased with the overall
performance oI the machine wilh
one exception. Wh€n I output a
program to lhe pdnter lhe'€ sign
is produced as a "". How can I

get the printer to print the Pound
sign when running a BASIC pro'
gram.

Q. Alter reading your article on
adding a spreaker ro my BBC. I

lollow€d il lhrough I have added
a swatt Sohm speaker which
lunclions perfectly. Could you
advise me how to add a volume
control to lhis?
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DIAL SOFTWARE
PRESENTS

EDUCATIO'{AL SOFTWARE FOR THE BBC TIICRO

Something to suit all age groups and interests. Send
lor our brochure which itemizes/categorizes the
different educational value ol the software. Our
programs for the very young include SPEECH
routines using ACORN'S newly released speech
synthesizer.

Simply send an SAE to:

DIAL SOFTWARE
72 Oownend Bord, Brlstol 8516 sUE.

anlhem fivers.lowns,seas mountains
lesls - Cataalle Dlac

e6 c9a6 t9f6 c9t6 E9c6 c9
e6 t9e6 t9

FOR USE: by leacher w h whote cass OR: by ndrvrdua students

CORONA SOFTWARE
73 High Road, South Woodlord,

London El8 2OP.

C.!3etle
e6

Dlrc
€9

FBANCE
GEBMANY
SPAIN

SELGIUM
U SA.
INDIA
SUITABLE8-15yelit
IIATHS TRA}ISLATIO S
Colour dagrams explanalions tests
SUITAALE8-15year3

EDUCATIONAL PROGRAMS
for BBC Mode! B and Electron

CUBEFIEX lor cducation and lortwarc development
CUBEFLEX is suppliod with a nurnber of useful
machine code handling faciliti6s, and FLEX itsell
comes complete with a lext editor and machine code
assembler for 6809.
However. the real strength of FLEX is the enormous
range of other soltwrre to run under its operating
system.
Cross assemblers and macro lacilities exist which
allow the CUBEFLEX to develop obiect code toraltthe
68 range lrom 6801 to 68000, a[ lhe 80 range. and the
280. The CUBE ROMULATOR can be adiled to rhe
spare slot in the CUBEFLEX. and so emulate the
developed sotlware in a target system.
COMPILERS
PLlg is a high level compiting tanguage whose
structure resembles BBC 8AS|C. However. when
compiled into machine code it runs four times as tast.
"C", Pascal and 6809 extended EASIC are a also
available, and allow the user to employ the language of
his choice.

6809 + FIEX - the ultimate in 8-bit systems
-he BBC microcomputer is already so good, how can it be improved? FLEX is the only truly machine.'dependent operating system lor 8-bit processors. Even Cpl1, (tor 280) is machine specific to a
s,gnificant degree. 8ul take any standard 51/4" FLEX diskette and it will load on CUBEFLEX. AII
rariations ot double or single sides, 40 or 80 tracks (if go track drives are fitted), and even double
density (if 8n appropriate disk interface is fitted on the BBC) are automatica y catered for.
CUBEFLEX connects to the BBC via the TUBE, and uses the standard BBC disk intertace and disk
J.,ves. All BBC lacilitie3 are unimpaired by the addition of CUBEFLEX, and can be ca ed up or
'eturned to at any time. The FLEX contiguration parameters are hetd in EPBOM, and lhe
rnconligu.ed FLEX disk6tl6 is read in and initiallised upon entry ot the start-up command.
CUBEFLEX 6809 2nd Processor unit f299
Unconfigurad FLEX diskotta + manual 1130

Send lor
ou lrce 150
page catalogue.

Att Fic.. .rcl!.!. YAf.
ltad. @Aoti.s ual.od..

Conliol UnlY.rsrl Ltd
Anderson's Court
Newnhsm Road,
Cambridge CB3 gEZ.
Tel 0223 358757

CUBEFLEX 6809 2nd processor for the BBG micro
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Helicwcer
The task force, headed by it's air
craft carrier flagship, awaits the
return of its helicopter squadron.
The squadron is being attacked
by missiles.

A sole fighter helicopter.
armed with two cannon, is

available to defend the incoming
squadron and the vulnerable car-
rier. You have the conhols.

The game can be played
either using keys or with a
joystick (use the left joystick with
the firing button pointing away
from you).

Ithink the game is slighrlv
easier wiih the keyboard option
but remains very difficult to beat.
It is also very noisy and hopeful
Iy, addictive.

MAIN PROGRAM
FUNCTIONS
Lines 60-110 These palette
changing commands enable ob,
i€cts on the screen to appear to
move in front of, or behind, other
objects when used with the
GCOL 3 (Exclusive CR) graphics
colour command.

For example, I needed the
white bullets to pass behind the
green helicopters. White (colour
seven) EORed with green (colour
2) produces magenta (colour 5
five), which does not work.

I therefore redefined colour
11 as white and colour nine as
green. Colour 11 EORed with
colour nine produces colour tlvo
(green). The effect will now
work. Colour 11 (white) goes
green when passing over the
green helicopter and therefore
appears to go behind it.

PROGRAM
DESCRIPTION
Line 150 Initial printing of
squadron.
Lines 160'280 This is the ma,n
loop which is exited if gour
helicopter or the carrier is
destroyed (DEATH TRUE) or
you lose all the squadron
(HELINUMBER% =0) or you
ge,l all the remaining squadron to

You also exit this loop every
10 seconds to reposition the
squadron.

Play out this difficult
game of survival as the
key member of a Royal

Navy helicopter
squadron under missile

attack.

Lines 980-1010 Is the missile
touching a colour which indicates
a hit? POINT refers to the logical
colour (i.e. the number of a
colour regatdless of whether its
actualcolour has been changed).
Lines 1020-30 lf a bullet is in
progress, check if a missile is
being hit by using PROCCHECK.
Line 1040 Reposition missile in a
new random starting position
when it moves off screen.

PROCHELS
Every 10 seconds this procedure
reprints the squadron nearer to
safety. Once a helicopter goes off
screen PRC)CSAFE is called to
keep a track of the number of
helicopters which are safe.

PROCHELIHIT
Works out which helicopter has
just been hit.

PROCMISSILEHIT,
PBOCFLAGSHIPHIT
PBOCCAABIERHIT
All delete targets when
destroyed.

PROCEXPLODE
Creates explosion. Parameters to
: C - colour of targets and
therefore explosiont E%. G% -coord in ates of target and
explosion.

PBOCWAIT
Delay loop.

PROCMESSAGE
Prints various messag€s at bottom
of screen.

PROCINIT
Prints title and instructions and
gives options for control.

PBOCCHR
Initialises variables. Sets initial
random positions oI missiles and
helicopters. Delines the character
set.

PROCMOVE
Lines 330-340 FIRE%(1 or 2)
will be TRUE if either bullet is
already on its way. Line 350
points to the correct procedure
for keyboard or joystick conhol.
Line 360 Creates animation eI-
fect by printing helicopter in its
new position and Exclusive OR-
ing in its old position and thereby
erasing it.

PROCFIRE
Moves the bullet, calculates how
far it has gone and whether it has
hit anything.

PBOCJOY
Joystick conhol option.

PROCKEY
Keyboard contiol. Notice how
INKEY(I will respond to dual
pressing of keys giving diagonal
movement.

PROCSEA
Invisibly builds up the sea (colour
six ,s changed to black and back
to cyan when picture is complete)
while the title is flashed up.
Line 860 Prints the aircraft car
rier.

PROCMTSSILE
Moves three missiles through a
loop.
Line 960 changes trajectory of
missile if it is over halfway across

Main Variables
HELINUMBER%
MX %.MY%
FX%,FY%
FIRE%
RANGE%
HIT%
DEATH
SAFE%
LX%,LY%
oldlX%.old LY%
CHOICE%

Number of remaining helicopters.
Missile positions.
Bullet position.
FIag to indicate if bullet is travelling.
Distance bullet has travelled.
Flag to sav if bullet has made a hit.
Flag indicating end of game.
Number of helicopters reaching safehr.
Your helicopter's position.
Your helicopter's previous position.
One for keyboard option, two for joystick

PBOCCHECK
Has a bullet hit a missile?

PROCZAP
Fidng sound for cannon.

iRocsnrr
Number of helicopters safe
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PAOCWIN- - . only entered when all
-: _ :1g helicopters are safe

,-: -:u and the carrier have
-- :: lt is pretty difficult to g€t
- :: Perhaps you could make

-::essages a little more
-.::tetic and encouraging.

t

Personally, l've got a mean
sheak.

To make lile easier, you can also
change the Iigure after UNTIL
TIME - . in line 170. Reducing
this means that you don't have to
survive for so long.

PNOGRAM LISTING

J
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Why not consider the HOBBIT FLOPPY TAPE SYSTEN/ for your computer?

The HOBBIT gives tou all the facilities you would expect f rom a f loppy d isc at a f raction of the price.

BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second . Capacityr 10'1 K

BYTES per CASSETTE . Average access time 22 seconds o Up to 120 FILES per CASSETTE
. Completely aulomatic - no buttons to press . Fully built, boxed and tested. Just plug in and go
. system can support TWO DRIVES. Connects to user port. Works on all operating systems

.No disc interface

Available from stock PRICE Cl35.00 plus VAT lVanual only €1.50 Postage f3.00
- NOW AVAILABLE -

ZERO MEMORY OPTION Enables the Hobbit to operate without
using any of the Beeb's memory................... Price 825.77 + VAT

For more details contact:

BBC OWNERS

lhsn Eornputer Prsduds
Kiln Lake, Laugharne, Carmarthen, Dyled SA33 4QE

Tel. No: (099 421) 515

OR AVAILABLE FIROM MOST GOOD COMPUTER SHOPS
Also available for NASCOM computers
PRICE C120.00 plus VAT Access and Barclaycard accepted

Authorised BBC Dealer's Service Centre
SPECIAL OFFERS

FlsoN
RX.80 &
fx-80TORCH,+.
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TNEHOIIJRUE
BBC MICRO SOFTWARE

aGRAPHICS AIO PACI( Mode 7 (elele),r)graphics are capable o'
qivrrq superD coloL,luld sprays \r.lhoul usnqvasl am ounis ol rne- ory Tte
ma n problem slhallheyaredrlliculllouse.unlilnowlhalrsrOurGRAPHlCS
AID PACK allows you to creale slLrnning piclures and dragrams (wilh or
wilhoul texl) aM save lhem lor use in your own prograrns This easy lo use.
menJ dfiven program alows /ou lodraw lhe graph'cs oullrr\e bt se ec rng a r
Llch a shercl lype oplon and lhen lo rrserl colou. codes ard lexl l-
COULDN T 8E EASIERI You can lhen save (or re-load) your completed
piclure lo/lrom lape (drsc). lncluded in lhe pack are a laminaled plaslic
drauqt' rg qro on wh'c'r you ca1 plar p,clu,es pens 12 or 8r d 16 Daqe
bookier erprarnrng rr all and ihe program lepe/disc rn a specra PVC o ,rder

As il lhal were nol enough we have included an excellenl menu dnven
characler generalor, whereby you can learn how characlers a.e made up
del ne your own and save lhem We've even rnc luded a Gleek and Flussian
characrer sel' ll voure not alreadv colvinceo ol our etcellFrl varue lo.
qoney olle' ff le lor our kee desinplrve leallel SCHOOISwqITE FOF
SPECIAL OFFEB CASSETTE: Slandard pack (2 pens) C8 95 Luxurypack (8
pens) C1095 DISC: Slandard pack t]195 Luxury pack C1395 Booklel
e0 95
rlNDEX. This menu driven program a llows you lo creale. lor exarn ple. an
rndex lor a book, a lile ol magazine relerences, a calalogue or price list
Teachers and anyone who handles lisls ol names or ilems wll lind this
programme very uselul The,ile can be enlered inanyordef, ilemscorrected
o. deleled al will and lhe alphabelically sorled lile prinled outon any pr nler
and savedlo lape (disc). This lullydocumenled program rs very easy lo use
and you are prolecled agarnsl dala loss by accrdenlal preqsrng ol lhe
BRIAK or ESCADF heys The package rnctudes a prog ?F ro comb.re lwo
shorl iles and anolher lo merge lwo liles inlo lwo new lrlessolhal you can
creale hsls ot a rerqth nor frrled by rhe memo,y ol lhe coFpule'
THE INDEX'PACKAGE IS SUPER VALUE FOB IVONFY, EASY TO USL
AND A MUST FOR ANYONE WHO WANTS TO CREATE LISTS AND
INDEXES.
CASSETTE t6 95 DISC: 19 95 Send ,or lree dala sheel

aDYNAlrlC NMR NMR line-shape ploller ior cherfisls Send lor lreedala
sheel. CASSETTE 88.95 DISC: t11 95 40 Page manual t395
All programs 1or tvlodel B or 32K ModelA. O S 01.I0and 12

DEALER E1{OUIFIES WELCOTIE
24, B.ltord Ro.d, Strcltord, lr.ncherter ir32 oOL

PIIMING YOUN BBC MICRO TO WORK
0 Chris Callender i4.95.
Yes, lt's true A compleie word processor
pr@ram ls lusl one ol 15 ma)or programs in
ttus new, 120 page book You can keep your
accounls in order with th-'HOME
ACCOUNTS proqram, organise your lile
wrth Dlanner drd keeo vour numbers under
contiol wrrh TELEPHbi!E DIRESTORY
You can even qam experlence with spread-
shee.t caldrlations wrlh SPREADCALC

MiCRO COMPENDIUM

More than 500 pages in this massive work, the
m6l imporlant ever publshed for serio'.rs
BBC Mlcro programmers. Maior topics
:overed rnclude: assembly language
picgrdmmrng; Ilodting point algorithms;
re.ursive prcorammutg; rncrcdsing the
verlrcaiscre€n resolutlon to 512 with
sofiwdre; and ar intelliqent disassembler
Ficm Ihe author oITHE BBC MICRO
SEVEALED
36 CHALLENGING

GAMES FOR THE BBC MICRO
E Tih D RogerB and Chns Callender !5.95

and SHARK LET YOUR BBC
MICHO TEACH
YOU TO PROGBAM
tr Tio Hartnell i5.45
Thrs bool tr Les: .:e..::.:

v
l

CBEATN,IG ADVENTURE PBOGNAUS
ON YOUR COMPUTER
O Andrew Nelson i4.95
A major work (complete wllh thrce complete
ADVENTUBE proqrams) io show you how to
devise, program and solve Advenhrres
on your BBC Micro.

lnterface Publications, Dept. AB,
44-46 Earls Court Road. Iandon 1{8 6EI!

I
!
I
I
!
I

Please send me the books hdicated. I enclose I
Name:. . . . , . , . . . . . . .

Address:............

I]ITERF4(E
PIIBLICATIONS

AllIn'-ndeb@adrea!c ab."om'orpur.' a,.dboolsroFs,n.lLdinqw HSn, rs.
Mer6.adDroc Trdenpp,eby'lr" 'ohorFrBook'lot ' 1B dd
O1lor Brminqhdm Bll6PA /02110/ 7a44 tle\33436','
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A WORII PROGESSON FOR
firuN BBG MTGBO FON G495.

5!iLruAD

The latest release lrom

TRAFALGAR
Command your own fleetl Ballle plan unfolds lo sea level view ot
individual engagements. Cannonballs smash inlo hulls and tear
holes in sailsl Magazines explode! Ships sinki Fire ships can be
senl downwindl Flaqs are struck and pizes taken! 18.00

The game that all the family can play

SUPERGOLF
Amazingly realistic - the ball speeds rato the air, slows, curves
down and rolls. Bunkers, waler. O.O 8., and a variable gusting wind
1o cope wilhl up to 4 players wilh score card for each e7.50

Favourite with the younger players

BUNFUN
rcing and buls have to be squirted on as the buns go pastl Good
reactions, rhylhm, and timing required! 16.50

All thele gameg tellu,e lup€rb multicolour graphlcs

S,QIUIPPEIL $OrnWAPlE
Depl D, 4 Blndlors Avgnuc, Eccles, ilanchelter lr30 oDU

24 Hour answering service - 061-789 4120
Cheques, P.O.s Trade enquiries welcome

SOUIRREL

for BBC B
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SOFTWARE COMPETITION SOFTWARE COMPETITION

This issue we have an €duca-
rional teaser for you. The prizes
are two pack oI the latest six
educational programs lrom Grif-
fin Software, the software arm of
Griffin & George. The programs
are school tested and have now
been made availabl€ to the
general public through outlets
such as W.H. Smith, Boots and
clher leading stores.

The programs offer educa,
:ronal value combined with a!
:ractive graphics and easy in-
:eraction with the BBC. There
3r€ parents' notes to go with each
,rogram.

As long as the conect coupon
is us€d for each enky. there is no
limit to the number of entries per
person.

All entries must be
postmarked before 23rd March
1984. The prizei will be awarded
to lhe lirst two €ntries iudged
b€st be the editor whlch satisfy
the rules of lhe compelilion.

No correspondence will be
entered into with regard to the
results and it is a condition of
enhy that the editor's decision is
accepted as final.

WINNERS

Thanks to all who entered the
Virgin Games competition. We
certainly recieved some
impressively large interF,retations
of user defined characters.
Unfortunately the size had no
bearing upon the result and the lu
cky winn€rs out of the hat were:

Kalpesh Shah, London
David C. Howarth. West
Lothian
Adnan C. Smith. Cambridge
Mr. L.J. Mairs. Kent
Simon Reeve. Surrey

WHAT YOU
HAVE TO DO
.t rite a single routine in the form
,i a procedure which Vou think
:culd be uselully included and
: alled by any educational
:rogram. The PROC must be l0
xes long including the DEF

?ROC and END PROC lines.
:ach line must be documented
, a REM statement explaining

.' hat is going on. Other than this
:ocumentation. multistatement
1es are not allowed. Nor is use
:: the Assembler permitted. A
:.ificult task but we at A&B have
j:eat faith in our readers'
-genuity. Good luck.

:?nd you entries (typed or
:::nted) to:
i&B Computing
f riff in Software Competition
i Golden Square
-ondon W1

:he winners of the competition
.,Lll be the first two correct
:ntries judged best by the editor.
:he winners will be notified once
::e competition has closed and
:re results will be published in a
:rture issue of A&B Computing.
:i1e competition is open to all UK
..d Northern lreland readers of
i&B, except employees of Argus
Specialist Publication Ltd., their
: rinters and distributors.
:mployees oI Griffin & George or
.iryone connected with the
:cmpetition.

A&B COMPUTING COMPEIITION
Name ...
Address .

Postcode

I
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Dunc'ightcr. is a real-tlme
game progtam for two players.
The program was written on BBC
Micro Model B, with O.S. 1.2,
BASIC [, dlscs and joysticks.
However, the program should
run on any BBC Micro Model B.
It should be compatible wtth both
BASICs and all Operating
Sysems. The program can Lre us-
ed equally well, with or without
discs and joysticks.

THE ACTION
When you RUN the program, a
title display in MODE 7 appears.
The computer plays a tune. Th€n
you may eith€r press (ESCAPE)
lo read the instructions or you
may proceed by pressing anv
other key. You may also start by
pressing a joystick firebutton, and
this will give you joystick control
during the game.

Next you must wait a few
seconds, while the graphics are
generated. The rreen will be
blank during this period. The
game starts as soon as the
graphics appear.

Each plager has control of
one vehicle, called a dunefighter.
You are both situated on a large
banen deserl. The oblect of each
play€r is to deskoy the other and
to avoid collision. The victor wins
the battle and the game ends.

SPLIT DISPI.AY
The display is divided by two, in
order to d€pict the inleriors of
each dunefighter cockpit. Each
cockpit has a video screen,
through which a view of th€
des€rt (and posslbly the oth€r
dunefighter) may be seen. ln the
centre oI €ach screen is a laser
sight, superimposed on the
horizon. Holding down the ap-
propdate key or flrebutton will
caus€ twin laser beams to be
Iired, accompanied by ear-
splitting sound €Ifects. The beams
converge at the position of the
laser sight. lf the orher
dunefighler is within the targ€t
area, som€ damage may be in-
flicted. Th€ clos€r it is, the more
damage is caused. Th€ damage is
cumulative, so several shots may
be necessary to desboy th€
enemy duneflghter. If the
dunellghter is destoyed, lt will

then explode spectacularly and
noisily and the game ends. A
MODE 7 display shows the cur-
rent total oI wlns for each player
and the opportuntty to play again
is giv€n.

Below the video screen, is a
digital sp€edometd. Maximum
speed is 300 mph. Your
dunelighter can not r€ve6e, so

rently pointing (and in what
direction the dunefiqhter is
heading iI the dunelilhter is not
stationary). The heading of each
dunefighter can be controlled
from the keyboard or with
joysticks. At th€ starl of the game,
both dunelighters are pointing
North.

At the top oI th€ display, bet-

MODEL B
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the minimum speed is 0 mph.
Each player can us€ the relevant
keys or ioystick to accelerat€ or
decelerate. The engine noise of
each dunelighter increas€s as
speed increases.

Below the digita I

spe€domeler is a direction
polnter. This indicates in what
direclion the dunefighter is cur-
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KEYBOARD
CONTROL

DFT Dnlc Prs u)cr( aEnm{
SHTFT LOCT T'EI.^ETE2,
x
fAB Up urow

Joystick forward
Joystick hard foru,ard
Joyslick backward
Joysick hard backward
Joysdck left
Joystick hard left
Joystick left
Joystick hard right
Flrebutton

Frlt Lr, - u.cd ulth
oitcr corhob to chrqc
rpccd ud trm irrtcr C ll
Noi.: DFI = Dumf,ghter 1, DFil = t un€fighter 2

JOYSTICK CONTROL

Acaalcrrtr
D.c.l6rt"
Rotrn rndcloctelr.
Rotrb cl,octrt e
Fk b.r.

Accelerate
Accelerate faster
Dec€l€rate
Dec€lerate faster
Rotate anticlockwis€
Rotate anticlockwise laster
Rotate clockwise
Rotat€ clockwise f aster
Fire las€rs

ween th€ two cockpib, is a rec.
tangular map o, the desert, on
which th€ current posltions of
each duneflghter are plotted.

Each player can therefor€
maneouwe his crart across the
desert to lntercept the other.
Note that th€ other dunelighter
can som€times b€ out o, stght i(
ihe distanc€ b€tween th€ craft is

gr€at. Also note that if a
dunellghter cross€s the edg€ of
the map, lt appears on the op-
posite sid€, i.€. there is wrap-
around.

Briel instuctions are included
in the program, and may be seen
at any time by pressing
(ESCAPE), even in the middle oI
a game.

Note: Two jolrtsicks ar€ necessary, one for each dunefighter (each
player).

PROGRAM STRUCTURE

1410
um-7540

Remarks
lnldalisafion
Enor handling
Main program loop
Ini6alisation
Tide display and'tune. Joystick?
15 second waming
Draw dunelighter cockpit interiors
Alal colours made black
Colours retumed to normal
Gam€ condnues until end of game
Scores incemented depending on result oI game
Graphk and sound €fIecb at end oI game
Scores displayed. Play again or END
Procedure deflniflons
DEF PROCwindow: draws desert and sky
DEF PROCgameloop: gets inpub hom
players and acb on them. Updates everythlng, in-
cludtng graphics display
DEF PROCaccel: acceleraton
DEF PROCright: rotate clockwise
DEF PROCdecel: dec€lerauon
DEF PROCleft: rotate anticlockwis€
DEF PROCdunelighter: draws dunelighter
DEF PROChrr: graphtc and sound eflects of hser
Darnage causeiC is assesled
DEF PROCv€ctor: draws direcdon point€r
DEF PROCdestoyed: explosion effects

10-50
60-90
100
110-910
710420
430.530
540-550
560-550
580
760
770
7&.790
800
810-920
930-2320
930
94o.PN

7240-t260
r270-12N
1290.1310
1320.1340
1350.1370
138O- 1'lOO
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1550 DEF PROCengines: engine noise
1560 DEF PROCtune: haunting melody!
1680-1970 DEF PBOCinstructions: briel inshuctions and

1980-2010
2020.2040
2050-2080

decsription game
DEF PBOCcapslock: pub CAPS LOCK on
DEF PROCkeybuf{: flushes keyboard buffer
DEF PROCkeys: returns editing keys to normal
and tums auto-repeat on again
DEF PROCpause: halts pro$am for a time
sepecified in seconds
DEF PROCcircle: draws circles
DEF FNother: if zero - returns on€, and vice
versa, iI one - returns zero
DEF PROCIiTe: detects whether lasers are to be fired
DEF PROCcont: waits for firebutton or kevpress
or time limit to expire before continuing

2090-2110

2120-2220
2230 2240

2250.2270
2280-2320

VABIABLES USED
A%: number of battles won by DFl.

B%: number of battles won by DF2.

TITLE$: program titles, i.e. "DUNEFIGHTERS".

CONT$:'continue' message.

JPOSO %, JPOS 1 %, JPOS2%, JPOS3 % : joystick positions.

GVECTOR%(15,1): telative x & y movements to draw direction
pointer in 16 diflerent positions.

VECTOR% (1,1): dunefighters' heading and speed

DFPOS%(1,1): dunefighters'x & y co-ordinates on the desert.

COL% (1): dunefighters' graphics color.rrs.

ANG%(1): beatings of each DF from each DF (in degrees).

LAS% (1): whether either dunefighters' laser is to be fired

GPOS%(1, 3, 1): six important points on the screen. three in
each cockpit (graphics absolute).

SPOS%(1,1): dunefighters'x & y co-ordinates on the map
(graphics absolute).

WINDOW%(1): whether either du nefighters' video screen needs
cleadng.

SPEEDO% (1): whether either dunefighters' speedometer needs
updating.

DAMAGE%(1): damage accumulated by each dun€fighter.

JOYSTICKS%: whether joysticks are in use or not.

GAMEND%: whether game has ended and how (0 - DFI won,
1 -DF2 won, 2 =collision, 3 : game not ended).

N0,N1,N0%,N1%,S0$,S1$ etc: utility variables used for various
purposes in differ€nt parts of the program.

l0 kl tl l)llllt l:lCHIfrrsi / A l,!1tlt I tlli ? l'l AYI i]!i
:I]O RIH I.IY DANJTL J. fI]SI1(II'
30 fit t1 uE RI]JLN I . 0 r AUG I 9fr3
40 Ii[ Nt] ir.ri Frtrlr htcFo tloo[l [:
li0 Ht tl ct,itPA I rErLL rlllr D I Iitll, ANL .l0Y5t',lt:t(:j
A0 A2,,ll:Fi7 n

a0 rrx11,0
90 xt'x15,0

100 ON ERFoR lF tFlft -17 l11FN MnDrZll:liolllrr,.rlr,,.t r()r'.,:liOr
Ol10 l:|,SE ON EFTFOFi OrFittilllloaEslr,r'!lMlllDI:/:kl t (lll t ! I'liTN t i '
; L I ir'e ' ;t Rl- if FtOCl'E.rt!' '1i'iril{}Cl, de.! ![ NI]

110 llt:!i I0kF i CL F Arr:1 I Tl E:t, 'DI,NE f:IGl]T[: F!i' i CON I ]t, ririEt 1:16 t
'I r.rj.r ar'!r, ee or f tret]r'ttor' to coniir"re' ! JFOS(12,. 1 0 00 !,lr(,)
s 12..1? 10101Jf 0s 2:z'.4 31, u 0 i. )F 0!i3z-64:tri0

1i:0 D:ll{ GVICItlF:l( t5r ] )' VECTORZ( 1' ll ),Df r/!SZ ( 1, 1 ),ll0t X( ll
), ANCZ ( 1 ), LASz ( t r, CP 0SZ ( 1, 3, 1 i, !IF,U$Z { 1, 1 ), HIND0I.iZ ( t ) r tirtrEr.
D0z( t ),DAtlaltEz( 1)

A 
' 
116,301,:i10 ,30{ 

' 
6{0,1?A 

' 
6t0

ltlt79 t !0.ir 1 12,1113 r7 9 r 12t 0 r - 4?t -79, -lll3r -112

0,3,0,-1,-1,0
0,116t976' Z!0 t 976,610,800 ,640

?0

88
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i0 DAIA 111,103,r'9,C?ti,-4?,,'9,-10at, trl,, taatt.79,. 4

110 VDU ?3r8?0?;0 i0 ro;
190 FFINI TAE ( 1?,10 ) CHR91:I T i I]HR!1"1;'TITI. EE460 pRINr TAF ( 1?,11) CHRri 1l l i CHr{}131t Tl r LIli
470 PRINT TAH(9,13)'A sane fo. rpo plaeers'
!80 fFrNr TAE(10,15);CHR6(131);rF,:y 0ANIET- ..1. rrt$HoF.,490 F'IlllctL'r.e
500 FFINTTAB(4'?u)CHRtl36'Fr6--!i ESCAFIT for ir,str,r.tior,

5'TAEr(6,21 )CHRtl36'!or Br.e othe. keB ro stilri'TArr(4, r,?)C[iR
$ 136'F reEs fireh'rlton for .joestict.s.

ti10 PR0C! eeb{ff
5?0 rRoccor,t(0)
530 Ir N?7.r0 THEN JOyS',tI0t(SZ=,-1 eL!iE: .l0yriTlcxlizi;0
"J40 CLSitstIINTIAE(6,1?)CHRtl36.cs6e sLart6 ir, 1i s6,cond

s I lF'RocPauEe( r ) I PBOC,,eehuf I
550 FROCcor't( 1)
560 rloDES
570 VDUS
580 VDU19,1,0r0i19,?,otoit9,3toioi
590 UQU i:3;B?02i0i0roi
600 GCU[-0,1
61 0 flOVE0, 10?3!F1-OTAi,.50A' 0 t MOVE608, t02i:pLOTB5 r n, 1 0?a
6?0 ccoL0 ,3
630 r.rovErT?,0 ! hovE67?,10?3l PLOT85,1?79, Ltt?S |OVEt?7g, n

iPLO\A5r67?,n
610 GCOI0,n
650 FOF LoOF,0Z:i(l T0 1
660 i1ovE 6F,OSZ(LOOp0Z,2,0),0posz(t.tloF,0z,?,1)tFLoT0,-

30,1, 0 IPLOT0 
' 
0,383 t pLOTAI ,30{, 0 ! pLCIIO,30{,0 t 11_ oTEl,0, -3s3

670 F'ROCGvector ( LOOF0Z,0 )
640 hovE GPOSZ(LOOF0Z,0,0)-6,GEOSZ(LOOPtlz,O,1)+10:Ft

oT 1, ?0?, 0 : F LOT 1, 0, -{? | F,L0T 1, -?0?, 0 I rLO r 1, 0, 4?
690 FROCci.cre(GPOSZ(LOOP0Z,l'l,)'6POSZ(LOOFll7,1'1)'l

30 ) | PKOCcircre(GFOSZILOOP0z' I r 0 )' cPOSZ(t.OOP0Zr I r I ) r??0 )
7 OO SPOSZ( LOOP0Z, 0 )=500+DFPOSZ (lOOF 0Z r 0 ) 0M6 i SFOSZ (

L0OP0Z' 1 ),=800+DFr'0SZ(LuoP0z' t )DM6
71o PROceindo! ( LOOP0Z )
7?O NEXT
730 GCOt-0,i| ll,l0UE 4?0' T9AiPLOTl, 0, ??4 iFt-OTl' 300' 0 !f LOTt

,0, -2lt4 r PL0Tl, -30 0 , 0
740 tlovE?08'80tGcoL0,0tPRINT tDFl!lttovEBa0,a0tpRINt'n

t:2,
Zg0 GA ENDZ.,3
760 VOU19,1,1;0 

' 
r9,",3iOi 79 tA,6r 0i

770 fiEr'EAl'lF'ROC6ahetoopll.,NTIt- 6AllENOZ,:3
7AO IF CAiIENDZ=O THEN AZ=AZ+T
Z9O IF GAhENDZ=I THEN EZ=EZ+1
400 PFOCdeEt rosed ( GAi'lENoz )
410 vou ?3ra?0?i0 i0;0i
420 PROCt.Eybrff
430 PROCcEPslocr.
si0 hoDEz
850 Pr(INT TAB( 10, 5 )CHRrr4lCHFtl3lTITLEITAe( 10, 6)CHRtlt

I CHRaI3l TITLEtTAB ( l l,7 ) CHRt131'HAL.L 0F FAttE.
s60 FFINT''Dur.efiGhter Or,e has ron.ctlRil?9CHRIl36iAzcH

Rt137CHRtl35!battle'ilIF Az=1 THEN r,RINT.,' ELSE pftINT.s,

870 PRINTTtDuT'efiGhter TEo htsE uor,.CHRit34CHRtl36iE|ZCH
Rt137CHRal35'bai,tIe'itIF e1-=t THEN PRINr... ELSE PFINT'8.

?90
300
310
320
330
340
350
350
370
340
390
t00
410
{?0
rr3 0

FLll( r 0lrl0z, 0 ro r
FOft l-.O0P 12",0 TO 1

ft EAO N0Z:VE0l tlRZ( LO0P0Z'L tlllf lZ ) -N0Z
OFFC,SiT { L0Of 0Z, L OOf,l Z )::RNO ( 9?99 )
itftx'1

RtaAD N0l I {:01Z ( LOOr,0 Z ) -N0Z
RCAD N0X i LAgiZ ( L00F 07 ) -N07
R!:AD N07 il,{.1NDOt,lZ ( Lt}or,02 ) -N0z
Rt:AD N0Z ! SrrE:IDOZtL.n0r?07 ) -,N02
RErAD N0Z i OAIIAcEZ { L tl0F 0Z ).,N02
f Oll LoUF lZr0 l0 :l

fOfi L{ltJP?z;0 TO 1
READ N0rt(iF05Z(t 0UF0Z,t 00p17, t.00F?z ). N0z
Nt.x I

NEX I
EUR LOOPlZ-'0 10 1:'

Rt:AD N0Z ! tiV€:CTt)RZ(L0ClPl Zrt Otlf,0Z ).N02
NEXT

NEX'I'
ENVET.TIF E l, l, t ], ^ 1 t - t, 6,3,.r t t?7, 0 t 0, --I' t 1 1' 6 t t1! 6
rJDlt ?:r,:,:t0, ?:i5, ?!! t?:,rt?:,--, ?--i,, ?.,r, r:a:,, ?..ii,
vou?3, ?33, 23 1, 1 95, t 6A, ?4, 2 4, 7 65 t | 9 -r, ?:1 1

VDIJ?3,235, { r 32 ' 1r:1,32r 4, AS t i!00
uDu?3, ?36, U, 130 ,6{ 't6t32,16,69, L"A
t4ODE:Z

880 PF0CLeeb.-'fl
S90 INf'UT TAB( 0,15)'Oo eo! uish .t,o plas aGair,.,9i(]t
900 IF 50t.::.,Y. ANO 90li"a::'YES' AND 9Ol.r:;'.N' AND S0r.a',i.

NO'THEN 840
910 rr' 50t='Y' oR 503='YEs'THEN 110
920 FRINT' TEASIC'!FIiOCLees:ON ERRoR oFF!END
930 DEF Pfioooindo! ( NoZ ) ! 6COL0, ?: i'louE 6POSZ(N02,?,0),tap

0sz(N02,?, 1 ) f t,LoT0, -"21, 0lFt-ot0 t224,,1?atF,LoTal,??4,1?8tf,
LO r0, ..44A' 1 ! FLOT0, 44A, 0 I GCOL0, 0 I PLOT81, -??{, 3t 6 ! ENDpROC

940 DEF PR0C6anelooP
9iO IF INI(EY(-65) OR (AOVAL(?):TJPOS?Z AND JOYSTICI(SZ)

THEN F8ocaccel(0)

'60 
IF INKEY(-7{) OR (AOUAL.({) IJPOSzZ AND JOYSTICI<SX)

THEN PFOCaccel ( 1)
970 IF INI(EY(-67) 0R (AOVAL(1),:JFOs1Z AND JOYSIICXSZ)

THEN PRocri6ht(0)
9AO IF IN(EY(-1OZI) OR (ADVAL(3)iJPOSlZAND JOYSTICXSZ)T

HEN PROCIiGht( 1)
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990 1F TNHFY( .'Al ) Ok (AOUAI (?) ir,lPOSl7 AND .lOYSTla(SZ)
tHEN FROCde.el(0)
1000 If INHEY( 90) OR (AOVAt.(4).iJF0StZ AND.'OYSTICkSZ)

THEN FR0fiden6l(1)
1010 1f:IN(Ey(-94) 0R ( AOVAL ( I ) I ..'r'05?Z AN0 J0YSTTCt(SZ)',I

HEN f'FoClPlt(0)
10ri0 :rr IN(EY(-103) 0R (AOUAI {il)',:.'P0li?ZAND .t0YSTICt(iZ)',t

HEN FR00reft( r )

10ai0 PftOCfirelIr VCC'lOIiZ(0'1)r,0 0R VHCTORZ(1'l)r0 lHfN
SOUND&10'"3,4,_1 ELge 9OUNOR10,0 ' 0 '01040 FOR LOOF0Z-0 TO tlfF UECTORZILOOP0XTI)..0 THEN VECI
ORZ(LOOF'0Zrl)=0
1080 DFFOSZ(LOOP0Z'0)-(OFPOSZ(tOOf 0Z'0)+UFcTokT(l oof'0

Z' 1 )rSrN(?rFIr(UEC1ORX,<IAOPOZT O, / l6) ) )ttllD10000:DFFtl!lZ(L OO
P0Z' 1 ),- ( Of f'0!iZ ( LOOF'02' I ) { VEC I URZ l L.00F0Z, 1 ) rCOS ( ?rP1r ( VECT
0RZ( L-00r,07, 0 )/16 ) ) ) t10010000

1060 f(lR LoOFlZillItll!tF OfTPOSZ(LOOF0Z,lOoP1Z),:0 THEN
DFF'tlliZ( t 0OP0Z'l-0OP1, ). 10000{DrF[,SU ( t.0Of 0Z,L00F 1Z)

l0Z0 f'F0Cfi.P!NEXtiNl-XI
10a0 D M I;l--StlF( (DI l0li7 ( 0' 0 ) -D['POSZ ( 1, 0 ) ) t;f + (OFFO:iZ ( 0' 1 )
0 f: f 0 !i Z ( t , I ) ) t 2 ) I I f 0ISIZ 10 IHEN GAItENDZ..?
1090 f Lltr LO0P0Z..0 TO liN3Z.FNoi,he.(LOllF0Z)
1100 N0Z.DFtsOSZ(N3Z'0) DFr'OS!{tO0P0Z,0):ANGz(LO0P0Z)=

DF l]( AliN( N0ZlOtS tZ) ) ! IF DI f'tlliZ( I OOF'02' 0 )',"t)FF'OSZ( N37' 0 ) AN
D Dr f 'llliZ1t ll(,t 02, 1 ) oIFa,SZ (NilZ, 1 ) THF"N ANCZ( t O0f'02)-1n0 AN
0z(L ot)t 0z)
t:110 Il Dl:il)SZ(tlrlrl 02,0) i)[t1)liz(Nlr7,(r) AND Orr'l)57(llro

fJ0Z'1) 0l IllliZ(N32,I) 1IllN AN0Z(tll0F07) lll0 ANGZ(L.tl0f0Z)
)rlto If Dtf nliz(L0rlr0zr0) DF['r]sz(N32,0) ANo oFP0sz(t.ll0

F'ozrI) t)ft0$z(N:tz,I) IHIN ANCTtt0(}t'02) {:160rANoz(l 00f'02)

1130 N0Z:360r(UEC1ORZ(LOOP0Z'0)/16)!N1Z-N07.'90lIl NIA
.:0TufN NlZ N1Zr360
1l{0 N:,2 N0zr90itt Ni|z.iJi,i/ THtN N1?z,N?z 360
11Ii0 N37,0irF AN(i7(It){lF0Z) NIZ AND ANtiZ(LoUF0Z),N12}1

n0 'tHt N ANcz(Lli0r0z),ANtztt00t'02)-N17lNi}7 I lnt)T0 1120
1160 It aNliT(t0(,I,02) Nlt 180 ANo AN07 00t,0z)'Nzz ltlr

N AN0Z(I 001,02).180 (N,:z AN(.iz(L uoP0z) ) iN3z, l
11)tl) lf llNDllHZ(t(1OI'02) TtlllN f Ft aJ C ! i r , d o ! 1 L 0 0 f 0 2 )
1140 lt OISTZ 5000 AND N3Z.'l rHFN Flltlllrl',r,efr6hter(LllO

F0z,aN{izfl o0P0z ) r 1.9,50 -DlsTzo]v l0 0 )
1190 FRorifrreirl lAllZ(tOOPoZ) THFN Ikr)l-1.tr5e.(LOOF'02)
1?00 iOUF GfOSZ(LOOf 0Z'!'0)rcF'0S7(tllOF0Z,2r1)if't.0T0'-

32,16: t;{)0t 0, c0L z ( I oot 0z ) : uDlt?33 i Its llPEtDoz(t 00r'02) THEN gi

0t.,5Tr(t ( VIIC I0RZ ( L(lOF 0Z,1 ) ) rl!iE GCOI-0r0!Cl)ttl 1?30
l?10 rt, LtiN(s0t) at lufN 5 0 ri - ' 0 . i $ 0 n ! 0 0 I 0 I ? 1 0

l?']0 MOVI ct'Oli1(l.OllF0Zr0r0)rGF'0!i7(IOf)l 0Zr0,1)!GCO| 0,0
oLz ( t-ol)tr0z ) ! vDU?30,;r30, ?3 0 ! Gfi0L 0,0 t!0vt cr'ofiz0 00l07'0'0)
,CFOliZ( l-O(lP0Z' 0' t ) : F'ltl N I Iri0t i !ilEtlDOZ (LOtlt'02 )' 0

123 0 PL0169,SPO$Z(t OOf 02,0 ),liFu57(L (lornZr I ) l'.if(lSZ(100
f 0Z' 0 ) .50 0r Df F OSZ ( LOOr'02' 0 ) DlU36 i SPOSZ ( t OllF0Z' 1 ) =80 0 r Df f {'r

SZ (L0ljf 0Z' 1 ) DIU1l6:GCOL0,COt Z ( t OOF 0Z ) iF't OT49r !if OSZ( t OOF0Z r

0 )'SPO57 (t OOr'0Zr 1 ) :NExT !a:NDFROC
1240 DIf FFtoCaccp]lN0X)!1F (N0Z-0 ANDIINtitY(-43)OR(.rOYa)

f ICISZANDADVAt-{? ): Jf (lS3Z) ) ) nR( N0Z- 1 AND ( I NI(EY ( - 10? )Ok ( r0
YSI ll0($zANDADvAL ( 4 ) :.lf 0!i3Z) ) ) THENNIz -30Et liF Nlz.,:t0
1ll:i0 Ull0T0[iZ(N02, I ),VFC'r0RZ(N0Z' 1 ) rNlZ!Tf VECTURZ(N0Zr I

).300 ItlfN Vt:CTOFiZ(N07, I).:100
1260 F Rtlcer,6iie6{N07 r V(01 0RZ (N0Zr I ) ) : llF'l Eotlz( N0z)'' '.1 if N

DPROC
1?7 u Dl l PRoCr iGhi( N0Z ) : IF (N0Z=0AND(f NkE-Y ( -43)0R( JOYSTI

Cl(SZANOADVAL ( 1 ).rJFOS0Z) ) )OFt(N0Z=IAND( INt(EY ( -1 0? ) 0R ( JOYSTI
CIaSZANOADvAt- ( 3 ).:JE 0S0Z ) ) ) THENNlU =4Et sEN1z.- r

l2A0 r'ROtiavec!or (N02, C0L.Z( N0Z) ) iVECTOFZ( N0Z' 0 )-(Ut aTtlRT
( N0Z, 0 ) rNl Z )t1OD16: FR0CGv.!.tor ( N0Z, 0 ) :ENDF'tlOa
lll9ll Oilf lROCdecel ( NnZ) lIf (N02,-0AND{ I Nl(tlY ( - a3)oR ( JoYs tl

CRSZANDADVAL (ti) aJfOli0Z) ) )OR ( N0Z.1AND ( lI Nl(a Y ( -10? ) OR (.,OYSTI
Cl{SZANDADVAI (4 ),aJF US0Z ) ) ) f HENNIZ--30Et-SE N1Z,"i 0

130 0 VtCTOFiZ( N0Zr I )=VEC-f ORZ ( N0Zr 1 )-N1Z : IF VECT0RT(N0Z' 1
),.0 THEN VECTOFZ ( N0Z ' 1) =0
1310 PR0Ce..G ir'es( N0Z'VICTORZ( N0Z' 1 ) ) !SPEEOOZ(N0Z ) =-1 : EN

OPROC
t3?0 OtlF f ROCleft(N0Z)!FROCGvector(N0Z'C0LZ(N0Z)):IF(N0

Z-0AND(INr<EY (-43)OR( J0YSTICUSZANOADVAT- ( 1 ) : JPOS32) ) )oR ( N0z
= IAND ( INI(EY (.I O Z ) OR (.,OYS tICI(SZANDADUAT (3): JPOS3U ) ) )TI]ENN1
Z-4ELSENlZ.l

1:rai0 VECTORZ(N0Z' 0 )= Vf:C'l 0R7( N0Z, 0 ) "-N1Z! I, VECIORZ{N0Z' 0

),i0 THEN VECTOBZ(Not' 0 )'VECTORZ(N07, 0 )r'16
1340 FIlOCavecto.(N0Z'0)lENDI'ROC
1350 DEF PROCdunefi6htt. ( N6Z 

' 
Nzz 

' 
NeX ) lN?Z=N21+GPOSZ(N61

' 
3,0 ) ! N9Z.FNother (N6Z )
1360 N0Z=NZZ-NaZlNlZ=6{0_(NAZ/?) :N3Z=6a0+(NAl/?) !N4z=N2

Z+NAZ I IFPOINT ( N0Z 
'N1z 

) =2ANDPoINT ( N2Z, N37 ) =0ANDPOINT ( N{Z' N

1z ) =zIHENr'lovEN0Z' NIZ i lloVEN?7 r N3X lGCoL0 
' 

COLz ( N9Z) IPLOTAs' N

4z'N1?:GCOL0 r O !ORAHN?ZrN3tiDRANN0ZrNlZiORArlN4I'NlZ!I{INDOH
z ( N62 ).-l

137 0 €NDPROC
13S0 OEF FROClaEer(Noz):LASZ(N0Z)'0:NlZiFNother(N0Z)
13?o IIj F'OINT(GPosz(N0Z' Z' 0 )'GPOSZ(N0X,?' 1 ) -!0 )'i:'2 THEN

OAIiAGEZ(NlZ)-OAl1AGEZ( N1X ) +(5000-OISTZ)+(RNo( 1000) _500 ) : I
F OAI{AGEI( NIZ ) >150 0 0 THEN GAiIENDZ=N0Z

11t00 GCOL0'coLz(Noz) lllOUE GPOSZ(Noz'?' 0 )'GPOSi(NoZ'?' t )
: FLof17, -l{a r-1?a ! PLoT0, ?EAr 0: PLOT17 

' 
-1a{ ' I ?8! SOUNDaI3' l,

2?0+30rN0Zr 20:lIINOOHZ( N0Z ) =-11ENDPROC
1410 DEF PROC6vect or ( N01, NIZ) I GCOLo 'i'llZ: IIOVE GPOST(N0Z'

1, o),cr'osz( N0zr 1' 1 ) !PL OTl,GVECTORZ(VECTORZ(N0Zt 0 ), 0)'GVEC
TORZ(UEC I0RZ(N0Zr 0 ) r 1) IENDPROC
l{?0 DEF PROCdesiroeed( N0Z )
11t30 N1X:FNother { N0Z )
1440 N4Z=O!IF N0Z=? 

'HEN 
N{Z:-1:N0Z=0lNlZ=l

1450 rrx15'0
1460 FoR LOOP0Z=130 TO 0 STEP-I
l17o IF RND(3)=l THEN SOUND!I0,LOOP0Z/_10'RND(2)+r,5
l,lS0 IF N4Z=0 THEN 1500
l..9O N0Z=FNot her ( N0Z):NlZ=FNother ( NlZ)
1500 VOUIg'COLZ(N17),RND(t)_1'0'0,0lIF RND(10)=t AND

N{Z=0 THEN IIOVE CP0S?(N0Zr?r 0 ) +(RND( 100 )_:0 )'0POSZ(N0X'?'
1)+(RNO( 100 ) -50 ) IGCOLo 

'COLU 
(Nl7) !VDU(23a+RND( ?) ) !i1OVE GPO

sz(N02,?, 0 )-3?'cPOsz(N02,2, I )+16!GCOL0'C0LZ(tl0X) lVDU233
1510 I{EXT
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. .0 uDU19,3,6,0,0,0,1?,1,1,0,0,0
:0 CLSiPROCpaUBe( I )
rO ENDPROC

". t oEF f ROCerrc irres{N0Z'NlZ) ISOUNO8l 0+NOZ+1,- 1 Ox (N1Zl3
. N1Z,/ 10, -1 ! E NDFR00

r:.9 oEF PFnarrrr,F_: oATA 165,3,0, 1A5 t3,0, lBa, I t 0 t 177, 1,0, 169, l 0,193,6
. .'- r:, 1, r' 1a5r 1 r 0, 777 t I I O, 169 t \ r O, 193,5, 0 r 165, 1, l r 1A5r I r.: _, 1,0 r 1BL 1 0,169,10,I

:l ftFrsToRE 11;70
r : :1 ENVELOPE?, 1, 0, 0,0, 0,0,0, 1?0'-?,0,-2, 120'n0
r: -1 FOR tOOPoZ=o TO t:i
-: ]: READ NOZ'N1Z,N?Z
:-i souNDa?01,?,N0z,Nlzr?

.: :, SOUNO E?0?'?rN0Z-4grNtZt?
:::j SOUNo A?03,?,N02-96,N12x?
..41 PRoCpB!se(((1{rNlZ)+(30xNzZ)),/100)
..:: NEXT
.:-. ENDPROC
.:i' 0EF PRoCi.,st.uctionB
.:._ UDU ?3iA?0?i0i0i0i
_ - : r FRTNTTAE( 10 ) CHRa131CHRi141T11t-ErIAEr( 1 0, 1 )CHfitt3lCH
r : i:1ITLEi TAA ( I1,2 ) CHRa13t 'INSTRUCTIONS'
-_: iRINT'TITLETI'is e.eal tiie cehe for ? prasers.
a::- has cor,t.ol of one dun€fichte.. The ohiecr o
:-e caie iE i,o fle over the desert s.r,ds end to fin
i_ : dest.oe

--:: PRINT"Eech playcr sees a vieu of hi6 d.shbo.rdar,d
f.oi ir'5ide his cockpitlAt th. centre of ea.
3 l.ser Ei.6ht iB superinFosed on the_:- r.or'. l{he.' the l..e.s a.e fi.ed,'

:-:: PRINT'teir, bE.ns converc. or' the la6rr sisht. ll I
. e_..e c,uhellchte. is close' .nd in sou. si€htr, it i.

t b. i.v..€le d.n...d, A nuib.r of hitr eill ctus!
d..truction.'

I7{O PRINI'CONTt
1750 PROCP.Ui.( 1)
1760 PROCL.ebull
1770 PROCcon!( 0 )
1740 CLS:PFINT,'The 11-fiGt'.e diuiial rlrsplas shouq'
1790 F'F1NI'tho speed at ohich the d'-'r'r:fi rihtor i!i trav

elIir.G (na)<in'rh 300iph). A pornte. on e6rh dashhoard shd
!s the directior lnqht.h each rl".'efr Ghier 1s hea.ir.,G'

.elatrve io the 6ap dt the toF of the'
1S00 FFIN'l 'drirtas. llher' a pl.eer ic,ve.: ac.oEE theed6e
of the iBp, he appedrq or the oprdstte Fide " i te!

the.6 i$
1410 f',RrNT',CoNra
1g?0 PRoCPB'r6e( 1)
1430 r'FOCP.eYh'rrf
1B{ 0 fFOC.or,t ( 0)
l950 cr-srFRINr,, cHR!131,coNTRot !ii.' tAI,r( 1 { ).0r1 . 1 aF( ?,6).

DF?'
1860 PRINI'Accelerate'CHRtl29TAE( 14 )'CAFS t OCk'CHRal 341

AE(?A)!RETIIKNt
1AZ0 r'RINT'Decelerate'CHRt1??TAB( l{)'liHIF T t.OCt('CHFi134

TAEI( ?6 ) 'OELETE'
l8A0 FEINrLef t'CHFIl?9TAE( 1rl )' Z'CHRi1341'AE(26)'''
1490 rRINI'Ri6ht'CllRtt?9TAEl14)'X'CFRar34TAe(?6)','
1900 PRINT'F1re'CHRt!?9IAE( lzl)' TAE'CHEtl3rlTAE( ?6) tUp ar

1910 fRINT'rTo acceI.:r€t.-. and d€,cFlerilte iore
ldI!,' a.,d to tL'rr, the .l','nefi6ht.!. aroL'nd o!icr.err ea.h
plaee. has ts Bpecial LeB for this p.-'rposE' lhich n

'-'stbe hpld do,r, at the 5aie tihF as the relevant cor,tr

l9?0 PFiINT'For OFI i,hi ii is f.ee'CHFt1?9'C'CHRal39'ar'.1 f.
r Df? this iE l.!e'OrlFrrll:l/l'M't:HRtlil-'i', rir'alle' d., r'ol ap
proech eolrer'ene too closels or so'r ias creEh!r
1930 PEINT'CHRI136'Fress ESCAPE at ar'e ir6e ,t,o seE lhEs

e'' CHRl136' ir'5t.'rciior's aGair'.'' CONTi
19210 FROCPa,rse( I )
19:i0 PROCr.eshuff
1960 PRoCcor'1,( 0 )
I?70 ENDPROC
l9a0 DEF PROCe816loc!.
1990 IF ?216-16 OR ??li5=48 THEN ??16i3?
?000 LF ?602='16 oFi ?60?,.48 THnN ?4,0?"3?
!0r0 ENofRoc
?0?0 DEF FROCI,,eYb'-'lf
?030 rFx 15,1
2O4O ENDF'ROC
?050 DEF PR0Cr.ee6
?060 rFX{,0
2070 ,F\t?,0
2080 ENOFROC
?090 OEF PROCPause(N0)
2100 fIltE=0:REPEAI:UNTIT- TItlE:'N0rl00
? 110 ENDFROC
212 0 DeF PROCc irc 1e( N0, N1' Na )
?130 N21=100: N3=?*PL/N?1.
21{ 0 N9=51il(N3) lN10=COS(N3)
?150 N9=NllN6=0
?160 iovE N0+Ng,Nl+N6
Z|TO FOR LOOPIZ=I To N?X
2l a0 NZ=N5rNl0-N6rN9
?t9o Na=N5rN9+N6rN10
?700 DRA( N0+N7,N1+N8
?2lll Nl=N7: NA:Na
27ZO NEXTIENOPROC
?230 OEF FNolher(NoZ)lIF N0Z=0 THEN -1
??10 =o
??50 OEF PROCfi.eaN0Z-ADVAL(0) AND 3:IF INXEY(-?Z) OR (

JoYSTICkSz ANO (N0Z=1 OR N0U=3)) THEN LASZ(0)--1
??40 Ir IN(EY(-54) OR (JOYSIIc(sz AND (N0z:? OE N0z=3) )

THEN LASZ(l )=-l
?270 ENOPEOC
?240 DEF PROCcor't(N0Z)
??90 N1Z=0IFEPEAT
2300 N1Z=NlZ+N0Z:N?Z=AoVAL(0) ANO 3: N3Z=IN(EY(-t?9)
Z3l0 UNTIL N1Z=1000 0R N2710 0R N3Z-0
23?O ENDFROC
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Disc
DOCCOT

'Disc Doctor', from Computer
Concepts, is a rom-based set of
20 utilities, including six non-disc
ones. and does not occupy any
normal us€r memory. It is simply
inserted into one of the spare
sockets below the rear of the
keyboard - instructions for this
are included. If all your sockets
are Iull, extension boatds lor 13
roms are now available. A spiral'

bound manual devotes at least
on€ of i|s 39 pages to each com
mand, plus command lists and
general information. lt is compre-
henslble as well as comprehen-
slve.

Typins 'HELP DISC DOC-
TOR (return) - ('H.DI. will
usually be enough) - displays all
the commands together with their
arguments, those enclosed in
rounded brackets being optional.
These won't be needed very
often. sinc€ the Disc Doctor is
friendly, respondhg to incorect
syntax with a reminder of the cor-
r€ct version. It will not prompt for
optional arguments, of cource!
All commands are prefaced with
''', since they are heated as
syst€m commands, and offered
to each ROM in turn until
recognised. Hence a valid
abbreviation for any command is
the minimum number of letters
requlred to distinguish it from any
other.

An essential tool for all
Disc based systems. We

loolr at Computer
Concepts comprehensive

version.

by the cursor keys. using SHIFT
lor line or block lumps. The disc
is not overwritten untilan attempt
is made to exit the s€ctor. which
produces a SAVE (Y/N)? mes-
sage. and fails safe for anything
other than a case-specific Y.

A similar memory editor is
called by 'MZAP, with the im-
portant (and necessary) dif-
ferences that editing is instan-
taneous. Great care is needed to
avoid accidental key depression,
but cursor keys, SHIFT, CTRL,
TAB and ESCAPE are safe.
These keys provide movem€nt by
single bytes, by lines or blocks (16
lines = &80 bytes). By holding
down SHIFT you can zip through
the entire memory from 0 to
&FFFF in ten s€condsl 'MZAP is
circular. passing through 0 to
&FFFF and vice versa. The star-

file names per disc in two
catalogues. The 'SWAP facility
reserves a special, locked file,
and the careless use of wildcard
ACCESS and WIPE commands
can delete it. with the loss of half
or all the disc contents. Both
catalogues can be tilted separ-
ately, and the current catalogue is
always the Iast used. regardless of
switch-off or disc change.

COMMANDS
For review purposes it is con-
v€nient to divide the commands
into arbitrary groups, starting with
formatting. 'FORM will format
any number of tracks up to 99.
though most users will only use
40 or 80. The number must suit
the drive, of course, and for
unusual reason it has not been
possible to check the operation
with unusual numbers of tracks.
The command can also format a
limited. specifi€d sequence of
tracks, often a cure for reported
'd isc faults'. An optional
'VERIFY is incorporated, which
can be called independently to
check any disc without corrupting
iG contents. Another 'FORM op'
tion effectively divides the disc in-
to two halves {e.9. a 4o-track disc
becomes a 2 x 2o-kack) which
ar€ separately accessible using a
'SWAP command, allowing 60

Two 'ZAP' commands are
used for interactive editing, and
not for the total obliteration sug-
gested by their names! 'DZAP
displays th€ contents of any disc
sector, and CTRL-cursor keys
permit jumping in either direction
behreen tracks ol sectoB The
display header g,ves the cunent
track and sector. and an indica-
tion of the type of keyboard input
expected. This may be ASCll,
hex, decimal or binarg, and a pair
of arrows indicates the byte
available Ior alteration, moveable

ting location can be specified,
defaulting to the cunent PAGE.
Another very uselul command
('EDIT) displays the contents of
any one or all the user-defined
keys (0-15), and allows them to
be edited.

SEARCH TIMES
THREE
Search utilities are almost in-
dispensable adjuncts to editors,
and Disc Doctor provides three.

Drsc ocr8 l.o5
DIS (<rt.r) (<.rd>) (<orr>)
DISCTPE <.trp> (<.1+>, . . .txl}l-(ho <{+> (<dr>)
t 8E*Cll <ttr> <trk> ((trkxrctxdrv>)
OZAP (< t 7k>) (< t rlx.ct Xdiw>)
EOIT << l(.g no . >)FIt{, <rt r>
F(nll <drv> <rro. trkJ> (<rlt>, (<Sr)
-rOIN < {rp> <.lrtr) (<.lrp>) . . .lG}{, (<drv>)

,,lrE (<dett p.O.>) (<rrc p.e.>)
HsEnRCll <ttr> (<.dr>)
tlzf (<.dr>)
P*TL{rO < ,.p> <ort> <.rt > <.dr>

r,,ER IFY (<drv>> (<no. trkr>) (<itt>)
os I .20

R€COVER <trk> <tc
RESTORE <trk> <rc
SHIFT <rrc) <d.Jt
SUAP <<drv>)
TaPEDISC (< rip>).

<tct> <.dr> <drv><tct> <.dr> <drv>
axt>

t>
t>

TFEA
TFFO
TFra
eooo
aooa
ao10
aola
ao20
aoaB
ao30
3034
aoao
ao48
Ao,5o
ao€t€
eo60
ao6A&70gc?a
eago
aogagolro

. . .Lr, . .

.Drsc mcTfi "l-06- (c>
O(I?T'TEI'
OdtEEPTS
. Ar,, P.ullfircock
+Ol lt .r
&rrt I ln
of FOI

AFThREr*:t. H.
.O"H.H:-

&n&aar?o&&&&&6&?o?o2020202s&*&*6&
oo oo oo .tc 65 ao E 1Ao! arl a9 a .Gt 20 .l.t .lF
a3 ,a # 52 20 00 3t 2E30-roo?a.l3?3?o&
43 .rF ar, 50 5E 5a a5 5a
43 aF E a3 ralt 50 5.l -too ,+2, vtt 20 llo 61 7:, 6c

r2()+a8 69 73 6:' 6F .;:' 6a
A,lF6c5t76et722o
5?7'5;,27U?a5t69CE.
&*6*9*$6
-t aF 116 r 3i7 ar 12 .t520313tl330eaema€300laesaaIlo
03 01 c'!, oB Fo oB gt oa
FO 2C (}t Ot D 2l' .rC 2D
ea e9 76 20 Fa FF EO 6$
rro lo A9 7a A Fa FF a9oF20FaFFe9@m20

r{€x cooE

tl)

p.I.
P14-+
tlf.

..r.
p, I..)z
P- )x tt).t
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I a

this iob. ignodng the normal DFS
conventions.'RECOVER Ioads
any specified group of sectors in-
to memory, whete 'MZAP can
be used to inspect and edit them,
after which 'RESTORE will
return th€m to the disc. The latter
command requires considerable

memory. 'DOWNLOAD loads a
file from disc and then shifts it up
or down to a specified addless,
the default being the ,ile reload
address. For any page between
&C00 and &1100 the cassette in-
terface is automatically selected
to avoid corruption by the DFS.
Among th€ more obvious uses
are the ex€cution of programs
too long to be run from disc.
'MOVE is similar to
'DOWNLOAD, but operat€s
between page boundaries only
on the whole ol a program
already in memory. Source and
destination addresses are op-
tional, defaulting to curr€nt ad-
dress and &E00 respectively, and
non-boundary addr€sses are
rounded down lo the next lower
bor.rndary. 'SHIFT is similar to
'MOVE, but moves a specified
block oI memory ftom any start
address to any other. In this way
a large block can be moved as
little as one byte if necessary. The
original and shifted programs can

"r

numbers. Where the hunted
string appears more than once in
a line, that line number is
repeated for every appearance.
Keywords can be found by using
their tokens, and mixed strings
are allowed. The search ,s so fast
that a whole screenful of line
numbers (if needed) appearc in
little more than a second.

If a fil€ cannot be loaded
from disc for any reason (for ex-
ample because it has b€en
deleted), the only hope is to load
the appropriate sectors directly
from the disc (as long as they
haven't been overwritten!). sort
out any problem and rewrite the
result back to the disc.
'RECOVER and 'RESTORE do

circumspection in use, for ob-
vious reasons, and gives an 'Are
you sure?' warning. 'DSEARCH
(see above) is v€ry useful in
locating a file Ior which the start
seclor is unknown.

Three commands are avail-
able to shift things around in

>Ers romo s(oeol 7?.1o*2 sTa a7lma LD( Loo
oeo6 .rsR ioa9lt

.t ?lB
<a€ooo

h
d3
PP
f

ra

J

nl
rtl

)
ra

oool
€tt 73e@20*'06

A9 0l
20 EE FF,*oA
20 EE FF
EE
E4 ?3
oo Fo
@

A9€
20 EE FF
a2 0a
e9 €Et
20 FIt FF
ac 22 0t

0695
ong?
oe9A
oe9r,
0A60
oe6l
OAA:Im5
oeo9
oAoa
o60E
oero
oAta
oelS

LDA
JSR
LOA
-rsR
ti.D(
cPx
BT.E
RIS

aeol
sFFEElom6,x
.5FEE

473tots

LI)A
,rsR
L'D(
LOe
.6n
STY

atoe
fFFEE
rto.r
raalt
IFFF4
aoA22

itti:.
r1;.

BRM: Oo TRaCX; Oo SECTOR: oo

52 41 5a a3 4A 20
.ro .rF ao b & 4,
.to 4F aO 20 20 ert.la 45 58 {5 32 ea
.rE 4!t .lrl .U, 50' *r
.tE rNt !O iZ 5.t A.a
ic aF 5a rlrt 53 e4
ra€ x a!, 5:? 20 A.r
aF 5.1 aF 20 20 ta
.lE /15 a3 r|.... tS A{
.lC .lE 50 52 32 h.t
4C rrE 50 5:? 3l aa
rrz t3 .18 5e 20 AIt
49 4a a5 gA 20 A.r
4C .t5 5E 20 20 ea
.tE *t 20 20 20 ta
rl9 4E 3.l 45 52 e{
1' 4E a7 2(, 20 ta
*t rtE a3 .15 20 A.l
4l .rc20ao20e+

oo
oa
lo
1A*a
30
3A
10
48
50
5A
60
6A
70
78
aoga
90
9€
AO

I1{E'GR3
Tq.Etxf.
T(}EPRIi
SPL(HE3
L'sIER 3
Pt{rTo 3
TO|€COEt
st L(xt, 3
crr_lfRaa
cxlLt.PRls
BIGCTN 3
SPITER 3
FILES 

'l.ct{, 3
P'IHTER'
st rtG 3
HLttE snrL 3

TCN{

f5?+aF

5:' .13
44 .t5
.14 .15
19 4E
5rt aF
54 rlF
53 :tO&. al
50 4A

st 5(,
13 11
43 a4
1e 19
53 5.,
a€ 19.tI, 45
30 al
53 57
12 aF/r4 5:t

I
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CONTNUED OVER

DISCUTILITY REVIEW

)t\

'ISEARCH looks for strlngs
:_: or numeric codes of disc,
i:arng at a specified hack.
'. -n€dc codes can include Basic' -:ens. After each occurrence
--. Jisplay is held untilthe COPY
-:- is pressed belore moving on': ihe next. 'MSEARCH per-
':'-:rs the same function lor the
^ -cle o[ memory, and is ex-
:::1ely fast. In each case the
-::ch halts with the defining
::-:ws enclosing the single code
i- -ght. or the first chaEcter of a
.-:rg Both 'DSEARCH and
' \ISEARCH are also interactive.
: -ally. 'FIND (non-interactive)
- locate all occurences oI a

=-g in a Basic program, and
-.,.:cnds with the relevant line

overlap, and the former is only
deleted where overlap occurs.
Disc Doctor itself cannot be
moved - guess why?

DISSASSEMBLY
No set of utilities worjld be com-

29



plete without a machine-code
disassembler, and 'DlS has op-
tional start, finish and offset
panmeters. Disassembly can be
stepwise or continuous, and the
usual paged-mode controls will
work, as will a printer, the use of
CTRL-B making the display
black-and-white (some print€rs
are upset by colour codes). The
disassembled code can be sav€d
on the current filing system using
'SPOOL'FILENAME'', Othcr
facilies include backspacing, op-
tional jump execution (excluding
jumps into the O.S. if required),
display in data or mnemonic
form, return from jumps (usefr.rl
in ducking out oI a loop entered
by mistake), and shifting to a n€w
disassembly address.

The last group comprises
miscellaneous file-handling com-
mands. 'DISCTAPE and
'TAPEDISC automatically tran\
fer one or more files (with direc
tory letter is wished) from disc to
tape or vice versa, via memory.
Motor control is not really
necessary because transfers bet'
ween disc and memory are so
rapid. Everything comes to a
grinding halt if a named Iile is not
found, or other loading errors
occur, but'OPT2,' helps.

'JOIN links several specified
files into a single, nam€d file,
leaving the originals intact. The
object file can be of any length
within the spare disc capacity,
and a single file can be )oined' to
give a copy of itself under
another name. The command
has many uses, not least in join-
ing WORDWISE files, permitting
a long text to be edited and
previewed in sections (retaining
8O-column mode) and then
printed as a whole 'PARTLOAD
is a complementary command
that loads part of a long file
(specified as one or more disc
sectors) into memory. The
sector-specific limitations of this
utility can be overcome by the
iudicious use of 'MZAP and
'SHIFT. 'MENU displav files
previously given special directory
letters, and any of these, in-
cluding machine-code, is loaded
and run by merely pressing one

keg. Files chained by the selected
file are also accommodated.

FLEXIBLE AND
FRIENDLY
All the commands can be called
from Basic programs, facilities
(WORDWISE for example) and
other Ianguages. Thus programs
can move themselves Ior security

or space reasons, files produced
can be joined, areas of 'special'
discs interchanged, and so on. A
fascinating feature of Disc Doctor
is that num€rical arguments can
be given in ony radix up to 991
Binary, decimal and hex will be
used most, perhaps octal (any
duodecimal freaks out there?),
but base 37 may be less common!
Shorthand symbols can preface
decimal or hex input (there are
alwags defaults), and system

variables (eg EDIT X% from
within programs) are valid.

Disc Doctor uses colour in its
displays, which are clearly
readable in black-and-white. ex-
cept that red characters (not
much used) require good con-
trast After some weeks of use.
trying just about every command
variation possible, no bugs have
been spotted (version 1.05). Be-
inq naturallv greedy, I should like
an option to make the dis-
assembleg interaclive, but no set
of utilities will ever satisfy
everyone! I found only one minor
irlitation, namely that the
keyboard input in search mode
reverts lo ASCII at each string oc
curence. and in this mode the
curcor steps on automatically if a
key is pressed. lf you are not us-
ing ASCll, and forget to reselect
your alternative mode at the next
occurence, you may obliterate
several bytes before realising it.

I would be happier without
the auto'advance, probably
because I happen to use hex
more than ASCll. Disc Doctor
appears to borrow bytes in page
&A00 and from &1100 upwards
for temporary storage. so any
machine-code programs in these
areas. should be relocated (or
reloaded) after using D.D.).

Disc Doctor will provide
anyone who has a reasonable
working knowledge of the Beeb
micro and its filing systems with a
number of powerful tools, par'
ticularly necessary in potenlially
disastrous situations. The less ex-
perienced will lind it useful for
exploration, leading to better
understanding and a more eflec-
tive use of its facilities. Frequent
recourse to the manual is
necessary at first, but the need
soon becomes minimal. At
f33.35 including VAT this im-
pr€ssive piece of firmware is a
worthg companion to WORD-
WISE. and if I now had to do
without it I should certainly be
looking for its nearest relative!
Buyers should make sure that the
vendor gives them a postpaid
registation card, and a serial
numbered manual. If the com'
pleled card is not returned to
Computer Conceph you will not
receive any subsequence up-
grade concessions or technical
backup.
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To the uninitiated, the ap-
pearance of eveo one microcom-
puter in a schoolsuggests that the
drudgery of record-keeping
should be taken over, and the cry
goes r.rp "What about the Ad-
min?" It is even possible that
those holding the purse strings
were persuaded to invest in
micro-technology because the
carrot of help with such chores
was dangled before them. But, in
practice, the subject can be a
thorny one.

Consider the practical points
which need to be decided belore
Ihe pro.iect can get und€r way.

Does the school own one
micro, or a [ew, or a larger
number? Will any 'Admin pro-
gram have to use a small lraction
of the computer time available or
will it have its own facilities?

Will the bursar or school
secretary take ovet the running of
rhe progam, or will it be l€ft to an
enthusiastic member of stalf in
his/her 'free' time? I have known
of schools where the inlormation
about pupils was entered by
lourth formers as part of a Com-
puter Studies program, and this
rn itself limits the type ol informa-
tion which can be stored to that
which is not a confidential nature.

NEW VERSUS
OLD
From experience, some pieces of
:nformation are more easily ex-
tacted in a humT lrom a card
s!'stem or filing system, par-
:icularly if the computer is stored
rn a room in a diflerent part of the
cuilding, and there is a class
already there. Such details as ad-
lresses and telephone numbers,
,r hich can be needed frequently
n emergency should probably
rot be kept solely on disc. On the
;ther hand, lists oI all kinds.
.Lhether by form, sex or subjects
:an be produced very easily and
rccurately, while the provision of
:he figures for Form 7 can be

'een in a f€w minutes.
In the coming issues, we shall

'et up a suite of programs, plann-
:d as follows:
i Set up a lile of student names,
:ate of birth etc.
I Add to each record the sub-
ects being tak€n at A,O or CSE
-r other level.

Now that we have
looked in more detail at

the BBc BASTC fiting
commands, we move on
to a practical application
formulated for schools

administration.

+ spaces for subjects, at two
spaces per subiect.
Thus a record mighl read:
A$ - .'1234SMITH JONATHAN
Ml10965A sCDN + subiects"
i.e. Jonathan Smith, males, born
on the l1th September, 1965,
came from feeder school D and
from catchment ar€ N. He was in
Division A and Form 5C. His
number on the school roll was
12U.
Usihg the string notation in-
troduced in previous articles.

LEFI$(A$,4) - roll number
MID$(A$,5,24) - name
MID$(A$,29,1) - male or
female
MID$(A$,30,6) - date of birth
MID(A$36,4) - form reference
MID$(A$40,1) = feeder school
MID${A$,4l,1) - catchment
area

Th€ subject section will be in-
dividual to the school concemed.
The original program from which
this was developed was run in a
Sixth Form College, and there
we needed four 'A' levels or 'O'
or CSE, or a mixture oI the three
types. A secondary school
without a sixth form will not be in-
ter€sted in A levels, but could
need 10 or 11 subjects at other
levels. A school with younger
pupils may not wish to record
subjects, but could hav€ other
needs.

In lat€r articles it is hoped to
include assistance wilh any other
addifions which are of interest to
readers. If you have a particular
interest, pleas€ write to me, c/o
the magazine, and I will try to
help.

The length of the spring used
above is 41 bytes. Th€ Iiling
system on the BBC automatically
includes 2 pieces of information
in each record, giving the type of
record (numerical or shing) and
the length. Thes€ do not affect
our pro(fam, except that we
must include two spaces in our
total length of string. I have ac-
tually used 70 spaces, allowing
lor subiects etc.

It is imponanl lhat each piece
of information added should be
in a standard form, and the pro-
gram includes procedures to add I

spaces where necessary. I

3. Program to produce lists of as
many types as possible.
4. Program to produce th€
figures to complete Form 7.
5. Program to review the data at
the end of each academic year,
or to alter an individual record
6. To print out an individual
timetable, for any student whose
subjects have been declded.

SETTING UP
THE FILE
Since the record oI each in-
dividual pupil is stored as a string

in a random access file. the
length of the shing needs to be
decided right at the beginning. At
this stage, it will be necessary to
decide what information is to be
included to suit the establishment
concerned. and how much space
each ilem will take. The strinq us-
ed here is made up as follows:

4 spaces Ior a roll number
24 spaces for name
1 space lor male or lemale
6 spaces for date of birth
4 spaces for a form reference
1 space lor feeder school
1 space for catchment area CONTINUED OVER
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COLLECTING
the INFORMATION
from the KEYBOARD
Introduction

Lin 280
3n

330

340

Th€ first lines of the program detail the informa-
tion which is expected for each student. It ex-
plains that up to 50 names may be added at one
time. ADD is the variable which counts the
records entered and stored in the array A$:
when ADD reaches 50 lhe records are
automatically transfened to the disc file. The
symbol '- ' is used as a way out of the process
of adding names. The anay used for storing
th€se records is dimension€d at lin€
100.A$(50).
A$ = "". for the next record.
Takes in the school number. so that there is the
opportunity to end the procass by inputting '- '.
If N$ is ' -' then the program jumps to line 540
to open the disc file.
The format of the string includes four spaces for
the roll number, so PROCnumber (lines
1040-1090) checks the length of the string N$
and adds space if necessary.
The name should be entered as sumame first,
as in searching for a particular student, it is
easier to check the sumame than a first name.
Even with 24 spaces allowed for the name,

MODEL B
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350

there willbe the occasional student whos€ nam€
will not Iit! Some decision will need to be taken
on how the name is to b€ shortened, keeping
the sumame intact iI possible.
PROClength checks that the rull24 bvtes are us-
ed, by adding spaces where necessary.
(1400-1430)
ln the case where the name enter€d is longer
than 24 bytes, only the left-hahd 24 characters
ar€ added to the string.
Male or female.
The program which gives lhe facility to lisl male
or lemale pupils can be made to accept upper or
lower case letters. but consistency in typing en-
tries should be the aim, particularly where
names are concerned.
The date is entered in three sections, in
numerical form.
PROCdate {1100-1140) puts the date in conect
form, adding blanks where necessary, on the
month and day. To allow for the entq, such as
1983 inst€ad of 83, only the riqhrhand 2
figures of the year given are used.
Every school will have its own f€eder schools,
and PROCfeeder (1150-1240) should be
amended accordingly.
Catchment areas do seem to be more important
in these days of changing school populations,
and PROCcatchment (1250-1350) should be
adapted to suit requirements.
The form' or year group could take various
shapes. This program assumes a letter (which
could represent a House or Division of the
school), followed by up to three numbers or let-
ters PROCform (1800-1850) adds blank spaces
aft€r the first led€r to take up the four byles
allocated If this does not fit vour school
organisation, then it should be aliered at this
stage, remembering to allow enough bytes for
the MAXIMUM possible lenEh of ihe descrip.
tion.
This is the chance to check whether the entry is
conect. lf il is wrong. then it is scrapped, and
the progEm reverts to line 280. If the shing is
correct, then ADD - ADD + 1, and A$ is stoied
as A$(ADD). lf ADD is less than 50, the pro,
gram refums for the next name, but if
ADD:50, or if the operator wishes to end the
process the records are filed.
This is the choice between adding more names
or endino lh€ run-
If more iames are to be added. then ADD - 0
and PROCanay clears the array. This latter is
not strictly necessary, but it does tidy up lhe ar-
ray, removing records already saved, instead of
waiting for them to be replaced.

PROCn€wfile (1400-1490)
1410 OPENOUT is th€ inshuction which opens out a

lile lor 'writing to'.
1420 PTB is the name lor the 'polnter' which points to

the next position io the stdng in the file. In a ran-
dom access file, this posltion should be inqeas-
ed by the length o{ the string (70 in this case)
between the firct posiions of followlng strings.

1430 The opening of the loop whlch will be used to
feed in the values o, each member of the anay
in furn.

1440 The pointer is moved to the cunent value of
PX.

1450 The next sting is added to the file.
1460 The value of PX is increased by the length of

each string i.e. 70.
l47O Next, to complete the loop.
1490 Close the ftle, necessary to avoid probl€ms

caused by an open file.

360

380-400

410

420

430

450

470-520

THE FILING
PROCS
- -. name used for the file here is

-:: 84 . Giving the file a name
- i ie the program means that

PROCaddnames(1540-1770)

The command OPENOUT which
opened oul the file for writing,
also has lhe unlortunate
characteristic that i, a file of that
name already exists, it is
automatically destroyed. A dif-
ferenl procedure is therefore
needed to ADD names to a fil€
already in existence-
The command RENAME is used
to set up a temporary fil€, (here
called TEMP). which is identical
lo List84.

560

600

1550
1560
1570

1580

1590

1600,1670

1680
1700-1750

l?60

The file List84 is copied under the name TEMP.
The new file List84 is opened to receive data.
The file TEMP is opened so that data may be
read.
PrRY is lhe pointer which indicat€s the position
of the pointer in the file Lisl84. The €xistence of
the pointer is the main reason for the speed of
using a random access file as opposed to a se-
quential file.
PTRY is the pointer which indicates the next str-
ing to be read in TEMP.
The REPEAT...UNTIL instruction takes a shing
out of the TEMP lile and places it into the List84
file, until the EOF (End of File) marker is found
on the TEMP file.
Close the TEMP lile.
Adds the contents of the A$ anav to the List84
file
Del€t€ the TEMP lile from the disc.SPl2

once a year the progam will
ne€d to b€ amended to include
the next year's file. This is a
simpler process than leeding lhe
name in ftom the keyboard each
time the program is run during
the year.

During the time the file is being
prepared, it is most unlikelg that
there will be no interruptions. ln
most cases. the names will be ad-
ded at several sessions. This does
mean that we may not alwags be
sure which name was added last.
The lacilfty to call up a list of
names on th€ file is a very uselul

one whiie the Iile is being
prepared, and the lines from
2000 onwards contain an in-
dependent program to do so.

Line 20 SHOULD NOT BE
INCLUDED IN THE PRO.
GRAM, but should be added at
any time when it would be useful
to see the,names added to date.
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There is little doubt thal the
sophistication of arcade games is
only possible through the use of
machin€-code pr ogra ms.
However, the speed and facilities
of the BBC micro allow the pro-
grammer lo write quite accep'
table graphics games in Basic.

'Doodelbug' is a fastmoving
game which operates entirely in
Basic, its speed and interest is
achieved by following a few sim-
ple guidelines.

A super-fast BASIC game
for the quick-witted and
quick fingered. Avoid the
bug and defeat the blips

as you strive for the
higher skill levels.

and greatly simplifies the block
filling routine.

DEFPROCfillblock (Lines
l0l0 to l2l0)

If the player manag€s to draw a
rectangle (or block). this pro-
cedure fills it with colour. in-
crements the score, and res€ts
the variables. Lines 1080 to 1140
play a sequence of notes deter'
mined by the size of the block
which has been completed. If the
cursor is at the top of the screen,
Iines 1170 to 1200 check
whether the screen is full, and, is
it is, r€port a 'win'.

DEFPROCbUg,
DEFPROCcetbug aod
DEFPROCprtnrbug (Lloes
1270 to 1560)

These procedures are concerned
with the control and display of
the bug. and because of the large
amount of essential calculations.
are the most time'consuming sec-
tions of the program. Line 1300
controls the intelligence' of the
bug. if the condition at the start of
the line is met the bug 'homes'in
on the cursor. Line 1340 checks
whether the bug is within striking
distance of a parfdrawn rec-
tangle. and. rf so, checks to see if
it is about to cross one o[ the
players lines. Lines 1380 and
1390 prevent the bug from
becoming trapped' by limiting
the number of attempts to find an
empty screen position. Lines
1460 to 1490 perform a search of
the entire screen until an empty
position is found, and the bug is
re-s€t to that position.

DEFPROCblips and
DEFPROCprint (Ltnes 1620
to 1790)

This is the time-limit feature
which involves a count-down
with numbers displayed on the
screen and an accompanying
sound effect. Line 1640 decides
the frequency of appearance of
the blips which depends on a
comparison of random numbers
and skill level. The variable Z%
acts as a counter and as the
horizontal text co-ordinate for
printing the countdown, if Z
reaches a value of 14 the player
Ioses.

The graphics are kept as
simple as possible.
avoiding unnecessary
movement. but maintain-
ing the players interest.
Where possible, lengthy
calculations are kept out
side of the main program
loop. Where this is
unavoidable the calcula
tions are petformed
whilsl the players atten-
tion is on other features
lik€ sound effects, tunes.
flashing screen etc, which
can be executed before
the calculations.
Single letter integer
variables used wherever
speed is critcial. (lt may
be possible to further in
crease speed by compac'
ting, but this will have
penalties on readabilitv

- rclet lo User Guide).
REM statements are only
used in places where
speed is unimportant or
in areas outside of the
main procedures. These
can be deleted.
Extensive us€ is made of
procedures, this also
makes the program easy
to modify or expand if
desired. Some of the pro
cedures may be useful to
people wishing to write
their own gam€s pro-
grams.
The finish ol each 'play' is
made interesting since
these end-routnes' have
no ellect on the speed of
the main program. but
serve to improve the
overall appearance of the
game.
The game is frustrating.
but not impossible, re'
quiring a reasonable

combinahon of skill and
luck.

THREE MAIN
ELEMENTS
The game. which is briefly
described in the play instructions
(lines 2520 to 2650), consists of
three main elements:
1. A cursor. under player

control. which is used to
draw rectangles on the
screen,

2. A bouncing ball, called
the 'Bug. which acts as
the opposition.

3. A time'limit feature. call-
ed 'Blips', which force
the player to act and
serve to increase the pace
of the game at higher skill
levels.

For those wishing to study the
program in detail, Table 1 lists the
variables and gives a briel
description of the function of
each. (Note that, il any modifica'
tion or expansion of the program
is planned. reference should be
made to this table to prevent
duplication of variables).

MAIN PROGRAM
FEATURES
A detailed discussion of the pro-
gram listing. is not practical, but
the following information covers
the main features in general
terms.

lnlllallsation (Lines l0 to
290)

This section or{ers instructions,
creates sound envelopes, sets
variables and prepares the
graphics screen for the dart to
play.

Main Prognm Loop (Lines
330 to 400)

This is the 'driving' section oi the
program. it loops through the
main procedures which control
the cursor. bug and blips. lt also
checks for a result of play - i.e. a
'win' or 'lose'.

DEFPROCinput (LiDes 560
to 610)

This procedure determines the
players input. checks for validity
(i.e. that cursor is in play area).
calculates lhe next position.
determines the colour of the
point the cursor wants to move to
and sets 'direction and 'key
pressed'flags.

DEFPROCtncursor and
DEFPROCcursor (Llnes 660
ro 740)

ll the player is not attempting to
draw, these procedures move the
cursor around the boundary of
lhe play area. Movement is deter
mined by the information sup
plied from DEFPROCinput

DEFPROCdoodle (Lioes 780
to 95O)

This procedure controls the
drawing of rectangles on the
screen, it checks for the validity ol
an attempted move, mainlains a
record of maximu m and
minimum co-ordinates {or use in
scoring. and draws the boun-
daries of the rectangle. Because
of the complexity of determining
which block of the screen the
player is kying to fill, lines 830 to
850 limit the player to only one
ho zontal line per block. This €n'
sures that the player fills the
screen from th€ bottom upwards,

4

5

6

7
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lEFPROCsound (Lines 1830': 1860)

simply drives two of the
lchannels and is called by
procedures where sounds
auired.

? player is caught out by the
or the blips then this pro-

rre is used. its purpose is to
:uce graphics and eflects
:r depend on the rype of
:e lt also calls PROCscoreinc
?crease the total score.

:FPROCsuccess (Lines
- .20 to 2160)

procedure is used when a
<reen 'win' is achieved, it

PROCscoreinc to increas€
:)tal score and plays a short
: iignifying this succ€ss.

ro 2410)

Dependlng on whether the plager
has won or losl, these procedures
increase or decrease the iotal
score and provide appropriate
sound effects. If the player has
achieved a full screen the skill
level is increased.

DEFPROCwait (Ltnes 2450
to 247O\

This is a simple procedure which
is called by the main routines
when a time delay is required.

DEFPROCIeXT and DEF-
PROCnewpage
(Lines 2510 to 2760)

This section contains a brief ex-
planation o[ lhe game and a few
simple instructions. The PRINT
statements are written in a way
which enables easy reading direct
from the listing.

PROGRAM
MODIFICATION

All of the SOUND
stat€ments are controlled
by the envelop€s (lines 5
90 ro 110) and the
volume of each envelope
is set to maximum. i.e.
126. The volume could
instead be conholled by a
variable. e.g. 'vol' and
this variable could be
conholled by an input
stalement between lines
70 to 8O.
The start of th€ program

could be expanded using
graphics, sound eflects or
a tune. This section
should be placed ber
ween lines 140 to 150.
If desired the skill level at
the start of the program
can be made player
selectable by replacing
the statement "L% = 1"
in line 150 with an input
statemenl.
At present line 460 simp-
ly re-starts the game. this
could be altered to call a
"high-score" procedure,
and to allow a second-
player lacility.
The player input section.
DEFPROCinput (lines
560 to 610). can be
modified for ,oystick con-
trol or lor different con-
trol keys.
The bug is simply a
gEphics dot printed us-
ing the PLOT 69, X, Y

6

2
:FPROCscoreinc and

- iPROCscore (Lines 2210

>

D€FPROCIailure (Ltnes 1900
to 20t0)

OR EXPANSION
The prooram has been
deliberately k€pt to a reasonable
lenglh in order to cut down on'
the amount of keying in 3
necessary. It is unlikely that any
additional leatures can bp added
to the main program area without
causing a decrease in program
speed (unless these features use
machine codes). There are.
however, numerous possibilities 4
for developing other areas, and a
few suggestions are given here:

I



(or VDU 25. 69. X. Y)
command, the graphics
can be improved
(although the speed
reduced), by printing
user de{ined characters
inslead of a simple dol.
The procedr-rre DEF-
PROCprin tbu g (lin es
1540 to 1560) could be
changed to one which se"
quentially prints. for ex
ample. different views o{
a flat disc. giving the im-
pression of a spinning
plate bouncing around
the screen,
The Blips can be chang-
ed to any set oi

characters by altering line
1660.
The fail. win and score-
increment routines (lin€s
1900 to 2410) can be ex'
panded considerably
since they have no eIlect
on the speed of the
game.

When attempting any modifica
tion to the progam ensure that
variables are not duplicated. and
that the relevant {lags are set al
the end ol each procedure. lt is
also advisable to keep back'up
copies of the program at each
stage of the modification.

Indicalor showing lasl cursor movement (lasl
r%).

- Flag indicating plager is pressing a key.

- Skill level.

- Flag indicaiing thal player has drawn a ver-
tical line.

- Flag indicating thal player has drawn a

horizontal line.
Outcome - i.e the result of the current

''plav".
- Colour of the nexr pornl lhe cursor rs moving
to.

- Flag indicating whether in drawing mo&.
- Maximum value oi X% in current play .

- Minimum value of Xd" in current 'play .

- Maximum value oi Y% in current 'play".
Minimum value of Y'{, in current play .

IJ

K%
L%
M%

c%

N'

oq,

P{,

Q%
R%
S%
T%
U%
V%

x%

Next horizontal co'ordinate of cursor (next

7

DOODLEBUG VARIABLES

- Next vertical co ordinate of cursor (nexl
Y%).

- Current horizontal co-ordinate of cursor.
Counter indicating lhe number ol Blips and

whether "time'out'
- Colour of the nexr porrrl lhe bug Is moving

to.

- Loop count in Bug routine
Loop count dLrring checL for'full screen'
Loop count in fail rouline and temporary

storage of store in score incrementing routine

- Temporary storage of score during block
filling routine
Current total score achieved.
Flag indicating the type of failure to decide the
end routine.

A%
B%
c%
D%
E%

- Current horizontal co ordinate of Bug

- Current vertical co ordinale of Bug.

- Next horizontal co-ordinate Bug (next A%)
Next vertical co-ordinate of Bug (nexl B%)

- Direction of Bug in horizonial plane (+ I
risht, - 1 left).

- Direction of Bug in vertical plane (+ I up.

- I down).

- Flag indicating that Bug has changed direc
lion.

- Counter indicating thal Bug is trapped

- Direction ol cursor movemenl (1 l€ll. 2 righl.
3 down. 4 up)

scofe rb

failmode

Other miscellaneous variables used are PA%. PB't,. prinl $ fre
q{,. status%. sndvar%. nnteg,. dur . now. pause

d%
x%
z

SCI%
F%

G%

H%
I%

,PROGRAM 
LISTING

MODEL B/ELECTRON
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Thebestthin

TheBBCModelB microcomputer is widely recognisedas an

impressive first computer for the homeorthe school, but its capabilities
ar; restricted by its ltckofdata storageandthe limitations ofBasic for
serious programming. Forthe userwho needsmore from this computer
the Torch 280 Disc Pack is a gateway to the world ofadvanced computing.

ModelBs fitted with disc interface can be upgraded to fullbusiness
the lbrch 280 Disc Pack therebv offering the use of more
flexible languages such as Fodran, Pascal, BCPLand Cobol,

The DiscPack includesasecond processor-the proven and

reliable 280 which powersTorch's highly acclaimed C'series business

comDuter.The 280 co-operates with lhe ModelB's own 6502 chip.
deleiating screen and peripheral handling to provide fasteraccess speeds

than any other comparable disc drive system.

ln addition toacceptingthe BBC'Sextensive range of software, the
280 Disc Pack suppliesToich's own CPIM@-compatible Network
operating system, based inRead OnlyMemory (ROM) Thisadvanced
dasisn mians that almost allofthe 64K ofRandom Access Memory
(RAM) provided on theZ80board is available for CPIM programming
use-an advantage that no other BBC micro upgrade can offer

lfyour BBC micro has the Econetooption, there isa further benefit
the 280 Dsc Pack can provide.Torchnet can link together up to 254

upgraded ModelB'son a localarea network,so for enthusiasts' clubs and
sihiools it is a simple and low-costway to set up a localarea network.

At onlv I73ll: including installdlion at your dealer, the Torch
' Z80itiscPack otfersrealvaluefor money.ltissupplied wilhan
mpressive package ofsoftware including lhc PERFECT" range of-
siness software cdmprisinq Perlecl Wriler { word processing) Perfect

Filer (database management) and PerfectCalc (advanced, powerful
spreadsheet). Add to that COMANEX;'the interactive management game'

approved and used by leading N'lanagement Consultants- and you have a

sofh{are package valued at over t1,000.

The Torch 280 Disc Pack is a proven and cosleffective way of
in('reasinq lhe compulirrg power ofyour BBC Model B micru. so lf yuu are

ready to take a slep inl, ) the world ol serious conlpuling cunlactyour
local dealer, listed on the facing page.

400K disc drives providea massive storehouse
forinformation aDd rapid data transfer

from disc to processor.
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toaBBCmicro.
where to fi nd vourlbrch dealer

?roI3iortio. srrrhhd

rdr 280 Dbc PacLTechnlcal Spcclfcadon
iir280Application prdc".ri;, 6iK RA|\,I.i6t
\l Torch N4CP (8K CPIM compatible

. ..,ling system w,ith Networking in firnlware) .

' rnterface lead . 2MHz BUS lead forTube
.el . Low voltage PSu output . Perfect

-.. are comprising: l. Perlect Wriier-word
Perfect Filer - dalabase
3. Perfed Calc-financial

1. Perfecr Speller-spelling checker

TORCH

nnrx - irrteracliYe managenrcr r I garr( .

. ( PN CP/M compalibleO/S disc utililies

.disc, lUapdisc) music system ( l\,lus(ntpx,

. r '\liscellaneous ulilities (Fonl,RdAcorn,

.l)ugelc)
I lf(]rmatted) floppydisc drives
) p'svslem available from LSV Languages
r b le Cobol, Forth, Fortrar), Lisp, I'ascal, Pik)t
lL{rk)qiBBC Basi( {280), BCPL, ( (Zlio)

, C(,nlputers Limited, Abberley H()use
:helft rrd,Cambridge CB2 5LQ
h, er (0223) 841000
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!;:l0exVAt

COMPUTERS
Lighting the way ahead.

.rt,



-

Cordon Teylor

Acornsoft are about to launch
another language for the BBC
Micro and the Electron. Known
as MICROTEXT, it is an author-
ing language - intended lor the
creation ol interactive programs
for information. instruction or in-
terview- Unlike conventional pro-
gramming languages such as
BASIC, which is line-orientated.
it is based on a series of screen
displays called frames. AIso
MICROTEXT uses a smaller
command set than BASIC and
has simpler, English-like syntax.
The aim is that the program
material be written by the
"expert" author - without the
need for a (language) program'
mer. It should thus be invaluable
for use in exhibitions. in schools
and other education and training
situations and at the increasing
number of interlaces between
computer systems and people.
They include those in health and
social services. banking and
finance many using interview'
ing or form-filling - which could
benefit from being computer-
aided.

MICROTEXT was devised by
Britain s National Phgsical
Laboratory, whose experience in
electronic computing dates from
the very beginnings in the 1940's.
The origins ol MICROTEXT date
from early 1970's, with notable
milestones being MICKIE - a
system for interviewing people
about their medical history and
condition - and EDUTEXT -an earlier form of MICROTEXT
itself. The MICKIE system has
been commercialised and other
versions of MICROTEXT have
already been implemented on
Commodore 64, Apple, CPIM
and IBM PC machines. Most at-
tention, however, is currently be-
ing given to the Beeb implemen-
tation - although MICROTEXT
program material is intended to
be portable between different
computers.

The first task in creating a
MICROTEXT program is to plan
it - usually with the aid of a flow
chart. This is more necessary
than in conventional programm,
ing due to the nurnber of out.
com€s possible in any interactive
dialogue.

The main features o{
MICROTEXT ar€: Text Creation

Acornsoft's new
Microtext language
seems destined to

further extend both the
power and accessability

of the BBc Micro and
Electron. A&B takes an
early in depth look at
this advanced piece of

software.
and Editing. MICROTEXT has
an inhegated whole'screen editor

- with full cursor key control.
Th€ material is organized into
Irames, which make up modr-rles,
which in turn make up programs.
Complete modules are loaded
from the (cassette or disc etc.) file
storage system into memory one
at a time - and allow rapid bran-
ching behreen frames.

RESPONSE
MATCHING AND
BRANCHING
Response may be numeric, single
letter or free text. They may be
tested numerically (equal, not
equal, greater than and less
than). by multiple choice and bv
keyword matching respectively.

USING
VARIABLES
Among other things, these pro-
vide an easy way of writing
general-pr.rrpose lrames and may
be used to make the program
responsive to the user's answers

SUMMARY
REPORTS

The author may switch bet-
ween "edit" and 'command"

modes with the escape key -and. from the latter mode, call
''test" and "run" modes. This last
is the normal mode for the user.

MICROTEXT files containing
text only are stored in simple
ASCII format. Material can
therelore b€ created in other pro'
grams using such files - such as
word processors like VIEW or
WORDWISE - and then access'
ed by MICROTEXT.

A major feature o(
MICROTEXT on the Beeb is
compatibility with the Teletext
(TV broadcast) and
Prestel/Vi€wdata (telephone
lihe) screen formats. This means
that MICROTEXT programs can
utilize frames and modules taken
from these channels while
MICROTEXT allows the sear-
ching of such files by conditional
branching on keywords, rather
than a muhiple choice inputs.
MICROTEXT programs can also
be delivered to users via such
channels (though the Teletext
adaptor cannot be operational at
the same time).

T his implem€ ntation o,
MICROTEXT has the fu ll
graphics capabilities of the Beeb
but these are limited in practlce
by the small amount of user RAM
available (save in the ROM ver-
sion or with a second processor).
Moreover, this level oI
MICROTEXT does not include
any graphics tools. Thus there is
no (high level) support for input
devices other than the keyboard

editor software. (Such inp

(e.9. joystick, light pen, arm
digitiser or tabl€t) or any graph

devices may, however, be c
nected either to the RS 423
port or to the us€r port -below). One way to prepa
graphics
MICROTEXT. using replicas
the Beeb BASIC commands (e

$MOVE. $DRAW, $PLOT etc.)

images is withi

However, it is also possible
step out of MICROTEXT back i
to BASIC. This enables the use
proprietary programs, such
Grafdisk or Easy Graphics.

featu re
ap
of MICRO

th m
TEX

st
T

ex
ts

capability for interactive con
of audio and video replay dev
connected to the user port. Su

demonstrated for audio
photographic slides, video
and video discs (and would
possible Ior audio discs). T
media go far beyond the sou

P h s

control has already bee
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SOFTWARE/MICROTEXT

r
and grap capabilities of the
Beeb - excellent as they are (by
the standards of Home com-
puters).

Audio tape recordings under
random access conttol from
MICROTEXT can be used to il-
lustrate or reinforce either ques'
tions or answers- At least one
suitable cassette tape tecorder is
available - designed to accept
computer conhol. (1)

If only still pictures are re-
quired, then slides may be used

- for example, in a tape-
controlled back-projector. Such
devices are quite modestly priced
and many have already been sold
16r pxhihition and educational
purposes. Moreover, they have
the advantage ol b€ing designed
Ior control by low level signals -
such as compute6 can Ptoduce

- which minimis€s the hardware
interfa.a'couirements. (2)

Micrcrext with thc vdeotapc interfaco showhg "Ca ibntion ol
Mictorneters" produced by the Eitish Calibntion Setvhes.

th€ir own in the near fufure.
N.P.L. and their co'operators

have already demonstrated the
use of single monitor display -fed with R.G.B. signals from the
computer and composite video
signals from the video tape or
disc players and switching
automatically.

As well as the replay devices
th€mselves, specific interface
hardware (i.e. cables) and device
driver software is required.
N.P.L. another organizations co-
operating with it are developing
such hardware interfaces and
soft'rare driverc to enable the
desired random access to such
recordings or images at
reasonable cost. Moreover. they
are shiving to keep the driver
software for the difterent devices
as consistent as possible.

Acornsoft MICROTEXT in-
cludes two commands for con-
trolling the user port, which go
beyond any provided in BASIC
(although such control is possible
using machine code). The control
of both video tape and video disc
players from this level of
MICROTEXT has bee n
demonstrated. {3)

Acornsoft MICROTEXT is to
be sold in three versions - tape,
disc and ROM. AII include some
14K ol software (machine-coded
for speed and compactness) and
a tvpeset manual, a set oI
demonstration programs and a
Welcome booklet describing
th€m, a strip of labels for the
Beeb's red function keys and a
quick reference card. However,
no cables or sofhvare drivers for
controlling external devices are
included.

The tape version will support
only the tape liling system
whereas the disc v€rsion will sup-
port both tape and disc files -but not Econet. {A separat€
Econet version will be offered
later). Already listed in the
Acornso{t catalogue for Autumn
1983, the tape version SBL04
cost €49.85 and the disc version
SNL04 €59.80 - both inclusive
of V.A.T. at 15%.

MICROTEXT will work with
the Electron, using Modes 6 and
4. This means that - lacking

Opportunities for using video
tape interactively are clearly
enormous. This is partly because
the number of video tape players
sold is already very large - some
four million in the U.K. to date.
Furthermore. the cost of video
camera svstems. to produce the
nec€ssary r€cordings, is com
paralively modest.

The tape (serial) format suf'
fers from the usual limitation for
random access - as shown bg
the rewind time of several
minutes lor a long recording. This
can however be minimised in
practice by placing the separate
recordings in the approPriate se-
quence.

The most impressive €xternal
device so far controlled from
MICROTEXT is the video disc
player. This is also the one which
is receiving most attention - due
to th€ interest shown by use6 in

the audio-visual world, by the
manufacturers of such players
and by the N.P.L.'s master in th€
Department of Trade and ln-
dustry. It enables the use of
realistic Tv-type video images -
not only still but also of moving
sequences, with audio (even bi-
lingual or stereo) as well if re-
quired. One disc can hold up to
54000 still-frame pictures or up
to 35 minutes of "movies"-
Moreover, the disc - as opposed
to tape - format enables very
rapid random access, which is
ideal for interactive programs.

MICBOTEXT programs using
video discs are cufiently limited
by the number of "active play"
discs that are commerically
available - only about 30 at pre-
sent. Although such discs are
relativ€ly costly to create at pre-
s€nt, this is expected to fall suffi-
ciently to allow authors to create CONTINUED OVER
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Mode 7 - the maximum work
area is reduced by some 7200
characters compared with a
Beeb.

The disc version will offer
the well-known advantages of
much faster loading and saving of
files - together with random ac,
cess. Against this, the 2.75K of
ROM taken by the Acorn disc fil-
ing system has an even greater
impact than usual since
MICROTEXT itself takes some
14K.

Both tape and - especially

- the disc versions thus leave
limited RAM for the author's own
creations and allow only the
highest screen modes to be used.
(See Table 1). As in the case of
other maior application programs

- such as word processors -and languages for the Beeb, this
fact mak€s a ROM version
especially desirable. By occupy-
ing one of the "sideways" ROM
sockets, such languages can Lre

switched in place of BASIC and
so enable access to 16K of addi-
tional user RAM work area. This
allows not only all the 40,column
modes - ?,6.4,2 and I - but
also the 80-column modes - 3
and 0 - to be used - notably for
graphics (Modes 7,4,2,1 and O).
In addition, the MICROTEXT
language is available immediately
on switch-on and is much less
likely to be lost or damaged.
While such a version is to b€ of'
fered, the price has not yet been
decided. However. some idea
might be gained from the price
Ior BCPL - which for ROM. disc
and manual costs €99.65. in-
cluding V.A.T.

Acorn itself has announced
a professional version of
MICROTEXT, together with the
cable and software for controlling
a suitable video disc player. The
MICROTEXT language will be in
ROM and include h,Jo additional
commands. These make the con-
trol of external devices very much
easier by allowing aulhors to
write their own device ddver
commands in a sse mbler.
However, in addition to that for
the video disc player, the
package is likely to include the
cable and software to conhol a

It gq.l c-rrt fird rrythirp utqEiust pres- ttl nETtlH-hrtt;n_I ulld prGfGr rm ;!pt1l ttu,eh.
So rfi.t do Unl thlnt ts rruql?

?
EflTl{.rcnn fOr(CnCE}ttE-LB}'flLG .:}tO.3ao
WIIE,ItrITGI|i:Mr:3U (Acre-e'
3t Frrlt lr: (CB)

tloo

42

Microtext in action 1

AA8 C OM PUTING JA NUAR Y/FESRUA R Y 1 98 4

MODEL B/ELECTRON

I

I

1

4tcrtljatr

t



Table l. User Ram Work Area with MICBOTEXT
In the BBC Mlcro

Mode I

5800
48000

Mode 7
14300
11500
25300
48000

Mode 4
5100
2300
16100
48000

SOFTWARE/MICROTEXT

I,
I,,

i

(3) Mantissa Ltd,97 Lee Road,
London SE3 9DZ. Tel:01-852
8430.

(4) Interactive Computer Ser-
vices, The Old School House.
Medcroft Road, Tackley, Oxford
DXs 3AH. Tel 086 983 479.

) A8 C OMPU TING JAN UARY/FEBRUA R Y 1 984 43
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suitable audio cassette tape
recorder - which is intended to
provide voice-over for still-frame
pictures from the video disc. (4)
When available some time next
year. the price is expected to be
8299 + V .A.'l

The case for authoring
languages for creating computer-
aided instuction programs has
been well made over the last
decade. Probably the closest con,
tender to MICROTEXT is PILOT

- which is popular in the U.S.A.
However, authors reporl that
MICROTEXT is easier to use and
it also of{ers the advantage of full
interactive control of both exter-
nal. input and audio and video
replay devices. MICROTEXT of-
fers substantial advantages over
BASIC for interactive use of all
these sources. Moreover. in the
Be€b implementation, it is com-
patible with Teletext and
Viewdata and aflords access to
excellent computer-sound and
computer-graphics. Finally,
MICROTEXT is supported by
continuing development at
N.P.L. - a world-class centre oI
computing research. In time, this
is likely to link up with work on
artificial intelligence - another
field in which Britain is amonosr
the leaders

(1) Tandberg Ltd. Unit 1, Revie
Road, Elland Road. Leeds LS11
aJG . 'f el 0532 77 4844.

(2) Bell and Howell A,V Ltd.
Alperton House. Bridgewater
Road, Wembley, Middlesex HAO
I EG. Tel: 01-903 5411.
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Cassette
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Disc + 2nd Proc.



"Addsnap" is a simple yet flexible
game for two that helps young
children learn their number
bonds and sharpens the addition
skills of older children and adults.
It's also great lun to play! In a nut
shell, the game entails the two
players looking for pairs of
numbers adding up to a totalthey
have decided on and then - in-
stead of shouting 'Snapl' and
arguing over who said it first -
pressing their chosen keys on the
comput€r, which announces who
was first and scores accordingly.
And you can't argue with a com-
put€r, can you?

The program makes exten-
sive use of procedures and
variables with descriptive names.
In addition, the procedurcs ar€
organised in a hierarchy with th€
higher or more general ones (eg
PROCplay) forming the
framework and calling others (eg
PROCdeal) which in turn call the
lower ones (eg PROCdisplay)
that are the nuts and bolts of the
program. These two
characteristics of the program
mean that its structure and the
structure of any oI the procedures
is easily seen, and that an outline
ol the game itself - and what
happens on the screen - can in-
clude mention of all the impor-
tant procedures and variables-

TIME TO
cHoosE

Try out this robust and
enioyable mathematical
snap for children of all
ages. Features include

flexibility of choice, bold
display and clear

structure.
on display the more difficult it is
to see a pair, especially with the
larger totals.
3. "winscote': The players
decide how long they want the
game to be, choosing a winning
score of between 2 and 8.
4. "left" ond "right": F ihally, each
player chooses a letter key to
press the game when he or she
sees two numbers adding up to
the target total. lt obviously helps
if they are on different sides of the
keyboard.

At this stage there is an option
to continue or change the above
variables. lnshuctions are then
given on playing the game which
can now commencel

GETTING ON
WITH THE GAME

changed to a lower number if a
quicker game is desired.

When a player's key is press-
ed, PROCsnap is called and
PROCcheck used to see whether
two numberc on the screen do
add up to the target. II so, the
player gains a point and the two
numbers ("correct1" and "cor-
recl2") are display e d
(PROCright); if not, the point is
given to the other player (PROC-
wrong). The new score is given
(PROCscore) and the next round
of the game started by pr€ssing
the space bar.

When one player's score
equals the winning score, PRO-
Cendqame is called. This simply
congratulates the winner and
asks if another game with the
same player-determined variables
is wanted or whether the players
wish to change them.

At the start of the program
one other option is available to
the user - turning the sound off.
Onlv elementarv use is mad€ of
.ornd (pl"nty of opportunity for
the €nthusiasl to improve things
there!), but even this can irritate
some parents or teachers. So
when the program title is
displayed on its own for two
seconds, pressing Q will call
PROCquiet. The sound can be
restarted by subsequ€ntly press'
ing S for PROCsound at the
sam€ stage of the program. (Not€
though that this facility is nol
available on machines with the
0.1 Operating System - see
below, in the section "Enteriog
the Program".)

The only three procedures
not mentioned in the above
description are ihe often-used
PROCdisplay which handles vir-

At the start oI a game
(PROCsetup), the players ate
asked to assign values to the
following program variabl€s over
which they have control:
1. "totol"r During th€ game they
will be looking for pairs of
numbers adding up to this total. lf
children are playing, therefore, it
is important to ensure that a
realistic number within the per-
mitted range of 10 to 100 is
chosen.
2. "cords": This determines how
many numLrers will be displayed
on lh€ screen at onc€, Irom two
to a maximum ("maxpos") of up
to eight, det€rmined by the size of
the total- Note that the number of
cards does not alfect the pro-
bability o{ there being two
numbers adding up to the total,
but lhat the more calds lhere are

The game itself is contained
within PROCplay which is
repeated until one player's score
("leftscore ' or "rightscor€")
equals "winscore". ln PROplay
the cards are first dealt
{PROCdeal) into positions
("pos") whose co-ordinates have
been read into arrays (PROC-
dimarray). During the real PRO-
Ccheck is used to ensure that no
two numbers add up to the target
tolal at this stage. PRO'
Cnewnumber then takes over
and is repeated until either of the
players keys is pressed. Each
number in tum, as d€fined by its
position, is replaced and there is
a one on Iive chance that each
new number will pair up with an
existing number to add up to the
tarqet toral. This probability is
determined by the variable
"prob" in line 980 which can be

MODEL B/ELECTRON

J A Shoard
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tuallv all the printing on th
screen and allows any colour ter
to be Dflnted double-heighl o
any coiour background: PROC
clear, used lo clear pan of th
screen, b€tween specilied lin€!
and PROCdelay which make
the program pause for varyin
numbers of seconds.

CHILD.
PROOFING
Any program which is to be us€
by children, especially if they ar
io he left unattended. needs
number of saleguards designe
to prevent the program ctashin
or the screen becoming lilled q
with wrong inputs. Making a pro
qram completely idiot-prool is

fairly complex matter. but a f6
simple measures will usually cax
f6r mosl mislakes deliberate 0

otherwise. Thus 'KEY 1l

OLD:M RUN:M makes the Prc
gram RUN if rhe BREAK key i

pressed on its own. and $
following 'FX calls are used:

'FX 11.O disables the auto
repeat
'FX 22O O disables the ESACE
key but ailows CTRL @ (the tw
keys are unlikely to be pressa
tog€ther by accid€nt) to be uss
instead.
'FX 15,1 flushes the keyboan
buffer, ensuring that any key ttn
has been pressed when no ke
should be pressed will be i!
nored
'FX 202,32 ensures that th
CAPS LOCK is on.

All inpul, except the assig
ment of the target total, is singl
key (ie RETURN does not hari
to be pressed), usirl
REPFAT TJNTIL with GET I
ignore out-of-range or mistak{
key presses (line 320 for {ample). 

I

ENTERING THE I

PROGRAM I

I
A minor drsadvantaqe of usii
long variable and procedul
names is the €xtra tvpinq thev da
mand- One answer ls lo {
breviate them as vou tvpe th4
in, bul this can cause problenl
not leasl if any debugging I
necessary. A better solution isl
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program the ten red function
keys to print the longest and/or
most frequently used variables.
For example

'KEY 4 leftscore
is all that is needed for "leftscore"
to be printed €very tim€ f4 is
pressed. lI you wish to do this,
mav I suggest you program the
following top ten, all of whlch oc-
cur more than ten times:
PROCdisplay
total
number
cards
left
right
leftscore
rightscore
winscore
pos

And a uselul hint for the remain-
ing lower-case entries. If you
press the CAPS LOCK and
SHIFT together, you willfind that
pressing the SHIFI on its own
thereafter causes lower-case let-
ters to be printed.

Note that line 1570 must be
enteled as such for the formula
after RESTORE to work. The
1590 in the line would not be
automatically adjusted if the pro-
gram were to be numbered.

Finally, if you have the 0.1
Operating Svstem (you can find
out by typing 'FX 0 and pressing
RETURN), certain 'FX calls and
VDU commands are not
available. How€ver, with the ex-
ception of the sound onloll op-
tion, they can be effected in other
ways:

line 70 ON ERROR RUN (Enter
this at the very end, when you
have satisfied yourself the pro
gram is running correctly.)
line 27O

(!&FE00 - &10720A (resto'res
cursor)
lin€s 200 and 410
!&FE00-&102004 (removes
cursor)

line 370 ?&D8 - &20
(ensures CAPS LOCK is on)
Line 260 and lines 1760 - 1830
will have to be omitted
altogether.

I

PROGRAM LISTING

CONTINUED OVER
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NOW ATRUE SPREADSHEET, FUNCTION GRAPHING, EQUATION

SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING,

GRAPH MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE.

Fm BBC 'B' & APPLE lle,
Cartesian ffis THE Fo'Lsrtts:

rT,s caLED Cartesian AllD IT's tmE FUN lllpN A GAliE.

HIgl REStrUT]O1 GRAPHICS AM EXCELLENT MIMNIATIO! I,F-A',I

N]AT IN A S{RT TI}€ YO] Sflj-D ABSMB MST G TI{ CCI\f,EPTS

RELATiIG TO CACULUS A'ID THE SO-WIO{ G PO.YIOVIIALS.

]}I[N ]}IE REA FIJI'I STARTS.....

FROM

* CRAPHS FI.Jf\CTIO\ TO ErREI,ILY HIEI CR LOI VALI-ES G X AXIS

* PLOTS DIFFERENIIAL ONVE IN CO\J.JI\fiIO'I WITH PRIMNRY.

* EXNAMS RMTS PRECISELY USING NEMON RAPHSO'I I'EI}OO.

* I4AGNIFIES CI.RVES FM FINE IEI'AIL EIAMIMTIO\.

* EIIRMINES DEFINIIE INTECS,TI- (area under curve).

* SO.VES CO,PLEX Eq.ATIO'IS.

* BRII..ICS WI]H IT AI.I 18 PAC€ BM(Lil I+IICH IS I,'JELL I^RITIEN

A}ID EXPLAINS ALL IHE I,.IERLYII€ IiIAIHB.,IATICAL PRII'ICIPLES.

* SREADSHEEI-FEAI\RE ALL0IIJS AjO$ lmINItt TRAVEL UP m

MhI\ INE X AXIS.

k P6Pice : cnssrm ?4.90. Drx 127.75. Ir,rcl.

l0 VAT 0'l tK CR NI CRIERS.

& (o71) 22025
ITE Findrum, ConvoY,

Co. Donegal, lreland.

!

EL
solt lYare

Dealers urtro are jnterested in high quality educational software should rani te or ptrone for detai ls'
-

vrgI a



Cumana have released their new range of disc
drives into the popular market place. rhey look

good and carry consumer packaging for the high
street shelves. We consider what sort of

reception they will get

,

Cumana are launching two
product lines, the single and dual
slimline disc drives with a range
of diller€nt storage capacities.
The slimline drives are designed
to meet approval with the home
user in the same way as lhe
earlier drives have done in
schools.

Both the 40 and 60 hack and
double sided 80 track drives are
assembled and tested before
packaging, and have a 12 month
warranty. Dual slimline drives are
already under development.
They will be slimline drives
placed side-by-side or 'piggy-
back' in a single casing.

STRIKING
LOOKS

The one thing which struck me
on reviewing the Cumana disc
driv€ is how little there is to chose
between disc drives. Diflerent

drives are all very similar, very
often coming out of the same
factory in Japan, and it is unlikely
that you will buy a bad make of
drive. The Cumana is nicer than
a lot of the drives that I have
come across.

Ttre particular model r-rnder
review is the half height. 40 track,

-

Simon Rockman
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HARDWARE/DISC DRIVES

'igle drive which is.actually
ade by TEAC. It came with a
:e long data cable with a plug

_, the cable for a second drive. lt
a matter of taste whether you

.e the case colour to match your
3C but clearly many people do
rd so Cumana conform.

All Cumana drives have a
-ilt in power supply, particularly
:eful if you have an eatly Beeb
:cause although Acotn dealers
.i upgrade the power supply
d operating sgstem. if

:cessary. on fitting a disc filing
..tem (DFS). finding an
:proved dealer who will supply
-:l fit a DFS on its own can
_ rve difficult However. the
3C does come with a power
-rlet. so if you are not going to
:J any other power consuming
-.ripherals it is nice to have one
.! mains lead trailing around.

-.e manual. by Keith Davis. is
,rv good. It is clear accurate,
:l well laid out as well as being
:ely printed and bound. lt is
:.u difficult to write a manual to
,:er for all possible users. to be
derstood by those who don't

ally know what a disc drive is

:C to still have the detail for
lgrammers who want to use
? ficks that only discs willallow
:h as direct access and hidden
'rgrams. This manual falls
newhere between these hro

r'als. Whilst being very detailed
: the hardware that makes up
P various drives, telling you
:rich links to make or break on
rth the discs and computers
:cs. Mr. Davis then fails to go
:o a similar amount of detail on
e sofh.t are side. He does not
? ntion the fil€ handling
:ferences betu,een BASIC 1

rd 2, nor does he mention using
e disc from machine code.

What is interesting is the
?tail on switchable 80 hack
'l'es. how they work and a
rution not to use an 80 track
rmatter,n 40 hack mode. The
sc formatter supplied is

icellent with clear prompts and
easy to use. This is verg much a
ardware guide telling you a lot

about the kit but only a little about
the solhrare and really not how
to use it. It would benefit lrom an
alphabetical index.

DISC
ENVIRONMENT
The book emphasises the
importance of going to a good
dealer with technical backr-rp who
knows both the computer and the
drives. With the BBC given it's
various version of BASIC.
operating systems, PCB's and
DFS'S there are many pidalls
which do not involve the drive
,tself but only come to light when
you have disc drive fitted. Do not
expect the latest DFS Acornsoft
seem to go through spates of
upgrading version number but
the differences are so minor that
they will not affect the Lrser. The
latest I have heard of is 0.9m but
anything greater than 0.90 is fine
although 0.98 seems to be quite
common and 0.9f is necessary
for the 280 second processor.

To sum up, the Cumana
drive is beautifully made, quiet
and works well. It comes trom a
large well reputed manufacturer;
the manual is pretty good. The
only reason I could see for buying
anything else is financial.

EXCELLENTLY
DOCUMENTED

&

.l

(u$s$6f!I!

\

Er
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Advdnced
-

Btuce Smith

When the Editor asked me if I
would like to do a series of ar-
ticles on advanced graphics my
first thoughts were rust what is ad'
vanced graphics and indeed
where does el€menlarv grahics
end if indeed there is such a
thinglThe question is a bit subjec-
tive, simply because what some
people find easy others will find
hard. As my guideline I will
assume that most of you reading
this will have progressed onto the
contents of Chapter 29 of the
User Guide titled. Advanced
Graphics.

In th,s lirst article we shall be
looking at various aspects of the
implementation of graphics on
the Beeb including coordinates.
MODEs and the new PLOT com-
mand available on the 1.20.5.
Subsequent articles will inclLrde
items on machine code graphics.
animation, the video ULA and
using th€ 6845 screen controller
to really move things aroundl

SCREEN CO.
ORDINATES
ABSOLUTELY
RELATIVE
Before writing any graphics pro-
grams il is necessary to have a
good understanding of the coor
dinate geometry used by the
Beeb to display lines and shapes
on the screen. ln facl the Beeb
can use two different systems
these are termed and relative.

The absolute system treats the
screen rather like a piece of graph
paper with the horizontal and
vertical axis labelled X and Y
respectively. Each axis is divided
into a numba of equispaced
points: 1280 for the X axis and
1024 for the Y axis (see Figure
1). The bottom left hand corner
of the screen has a special name.
the oigin. and this always has the
coordinales 0,0 and all screen
positions can be measured ab-
solute to this. Any particular
point on the screen has a location
corresponding lo the intersection
of vertical and horizontal lines
draw parallel to each axis X and
Y points along from the origin. lt
is quite legitimate to plot points
off the screen eith€r by specifying
coordinat€s $eat€r than 1280

Tag along with A&B as
we start a new series
adventuring into the
realms of advanced

graphics.
1024

Y AXIS 512
640.512-l

0,0
ORIGIN

640 1280

FIG-1 X AXIS

segments of all four quadranls on
the screen.

MOVE and DRAW both use
the absolute coordinate system-
For example a line can be draw
diagonally to the middle of the
screen from left to right usingi

10 r400E g

20 140'J-E 6, O , REll scr.
gr lth ics .Li.=LT lt- ,rri9in

3g oRBll 548, r 12
,lr.rt^, to t,,rF lBf t

and 1024 or by preceeding the
coordinate with a minus sign.
Figure 2 shows the four
quadrants of the graphics area of
which norma lly only one

quadrant is visable, though as we
shall see at a later date it is possi
ble to reposition the origin
anywhere on lhe screen using the
VDU29 command and mo,re

PEIl s.r,d

1B r,t|:lt,E t
?E PLI]T 4,8 E FEI{ I ,:I }!
cr.rr 1,rr t,) ,:r i li r,

30 PLOT 6.\648,312 ,

PEM dr s',J t"o i'oP lEft

The PLOT commands numbers 4
to 7 will also work in the absolute
mode thus the same diagonal line
can be drawn usingt

SCREEN
AREA

XY

X X
OB IG IN

X,Y x..- Y

FIG.2

The relative coordinate
system is perhaps more difficult
to comprehend, but once
mastered much easier to use.
Here all coordinates are
measured as a displacement from
the last plotted position. A
positive coordinate value (X or
Y) indicates a move in a positive
direction namely right (X) or up-
wards (Y). A negative value on
the otherhand moves the
graphics cursor in a negative
direction, that is lelt (X) or down
(Y) (see Figure 2 again). A zero
indicat€s no movement in that
particular coordinates position.

An example will make things
much clearer. Suppose we wish

50 A&B CoMPUTttttG JANUABY/FEBBUARY 1 984
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::B t,FlrL,l ;'lfi, 1E:4

16 FL.rlT i a4r:t 1B:.1

In both instances the graphics
cursors current position is at the
centre of the screen. any fudher
plotting will resuh in a line being
draw from this curreni posttron to
the specified one which will then
become the new cunent graphic
cursor position. To draw to the
top middle of the screen we need
only add a single line (Figure 3).
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s,
aa

.C

: draw a square 100 points long
::r each side roughly central on
:e screen. Using relative plotting
-.e process is simple:

i t]]t:rE E

i r'111"/E 688,:88
:'l''t','.,::,:'-Lr":or

L,[r I Etrr:-.| 1, ,rr.,_

screen and therefore displays
rather chunkier graphics. Ther€ is
a price to pay for using high
resolution graphics - memory, it
gobbles it up! This is because lhe
Beeb's screen is memory map-
ped. this means that each point
on it is directly addressable by
writing data into the memory
location corresponding to that
particular point. Figure 5 shows
the memory layout for each
graphics screen. This fact of life
will alfect all Model A owners.
Only MODEs 4 and 5 are
available to you due to the reduc-
ed amount of internal memory.

To illustsate this memory
mapping technique the following
program will draw a line across
the top of the screen by poking
successive bytes with 255.

.lE f Frr._rf- -i,ii,,.rre i nb! r,

36 th:r=rtr:e+18
'h= -jh: |1ra

640x256
32Ox256
16Ox256
32Ot<256
160x256

20R
20K
20R
10K
10K

t>

REtl r'eLrE

1818

t,i ij

l Et:::''i

i i:i 1rr

l.l5rl

LB6B

The same squate drawn earlier
could now be produced by calling
the procedure wilh:

PROCsquare (600. 500.
100)

By incorporating the pro,
ceduralcall inside a FOR...NEXT
loop several squares can be draw
across the screen.

irl tlEi.:T I..r,p

lf you have any good short
graphics routines written in the
Iorm o[ a PROCedure why not
send them in to me. The best
ones will be included in a future
article.

MODES
The Beeb has eight screen modes
in all, however, only five oI these
can be used for graphics- The
graphics mode selected will
determine three things, they are:
i. The amount of memorv

left for programs
ii. The size or resolulion of

each point plotted on the
screen

iii. The number of colours
available for use.

The values for each of these
points per mode are as follows:

llote that the memory map ex-
tends down and across the screen
rather than straight as is the norm
with most memory screens. This
is because the Beeb has the facili,
ty for printing text into a graphics
screen. however unlike oth€r
micros it does not store the ASCII
character to be displayed, instead
it stores eight columns of bit pat-
terns which correspond to the
shape ol the character being
printed. Figure 6 shows the bit
pattern for a UFO. By pokeing
the number relating to the bit pat-
tern ol each byte inlo memory
the craft can be displayed on the
screen as i{ it has just been
printed there:

16 r,latrE ,+

30 FDR b!l-e=:1.5882 T0 f5938
STEP 6

1E ?1,!,tE="i-l:5

48 HE:{T t,! i-e

:18 EEn0 F r,tt{r i,

qir tL,!t.-t rttr'r n

58 HEXT t lte

6E DBTFI II1TJ, q,1E, g IE.I,t1E

?g trBTF t.99, tFF. {7E, r"!t:

0trE : h,:

FL 1:IT 1

FL':IT r

Tt r:rT 1,

FLI]T 1,

EtltjPF0r:

rj !i,*

rl. -: i,lr:

_riie, aJ: I 1i: i,,!:. ,:nEFdi'nEl.Es

:: F,LI|T 1 , rr, 168 ,

::f eide one - dr.tl, LLP

PLoT 1,1A6,0 ' REt4
datD-drsLraEroge

:-:r FLCT 1, Er., -1BraJ F.Efl
i lile thrEe - .lrELi dr,L,rn

In most instances when using
'.,ative plotting an absolute argu,
-ent will normally be given at the
:.set to set the position from
.,:1ich lines will b€ plofted, thus-:e MOVE statement in line 10.
i gure 4 illushates the eflect of
.:ch PLOT

If you still think this method
:=?ms ralher complicated hy
::awing lhe same sguare usinq
.:solute coordinales only. As an
:rercise hy using relative coor-
: rates to draw and fill the sam€
!:rare using two triangles_

The great advantage of using
_a atve coordinates is that a
:ROCedure library of shapes can
:+ built up and the relevanl
.:.ues passed into it on call. A
;treral purpose square drawing
ilOCedure might look like this:

Lg t400E 3

20 rb3,r-6 , rbe!=o

30 FBR l,inP-l t.-, iit:l

4A PPrJc-e,1tlrr-p a rb.=" ,

3O tbux-r.br'.+aa
MODE Resolution Colours Memory 2E FtlP u:.r:e=c.:igrB TE 1.5!!l:

Using the same method
squares of decreasing size can be
draw within one another.

60 NENT IooP

18 iJoI)E 5

2
4

16
2
4

0
I
2
4
5

The MODE 0 screen provides
the highest resolution graphics,
which simply means that finer
detail can be displaged in this
mode, as opposed to MODE 5
which has a lower resolution

28 Ebex-48o

1111

riE FrlR lo.F-l T0 :18

:r

rcl

i'.i.'-1,.-:
!,.....! r r

. ] l ! r.: \ _

-i PLor 1,-100,6 , REfi
.:C. four - rnd hack
:: lter t
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X AXIS +lO0

PLOT 10 r00 PLOT 1.100_0

2 I

MOVE O 0

Ftc.4.

PLOr !.0. 100

x axts 100

Using this method it is a sim-
pl€ matter to design and diplay
'characters' be th€y l€tters or the
infamous 'Space Invader'. A
special VDU code {VDU 23) is
provided in the BASIC
vocubulary to allow such
characters to be placed on the
screen using the PRINT com-
mand. Chapter 29 of the Us€r
Guide shows how the technique
is performed .

You may have noticed that
the graphic resolutions listed in
the table above do not corres-
pond to the screen coordinate
syslem values for the X and Y
axis discussed earlier. this is
because it is simply a notational
system and is absolutely indepen-
dant oI the curent screen
MODE. In ract this is a temen-
dous advanlage simply because it
allows programs to be witten for
a fixed 'size' screen oi any
MODE, allowing the internal
graphics software to conve the
coordinates into a s€t of internal
coordinates' derived at by scaling
them so that they are measured
in 'pix€ls' both vertically and
horizontally (we shall come back
to lhis subject in a later issue).

Another advantage ol lhis fixed
coordinate system is that pro-
Srams can be run in a variety o[
graphics modes with the
knowledge that the shape and
size of the object will remain the
same.

PIXELS
Any shape drawn into a graphics
screen is composed of individual
points known as 'pixels'. The size
of each pixel can be expressed in
terms of the number oI XY coor,
dinate points it uses; these will
vary between modes. Figure 7 il-
Iustrates the pixel configuration

for each graphics MODE. Plotting
a point at any one of the coor-
dinates contained within a pixel
will result in 'all' of lhe points
within the particular pixel being
set. For example the following
program plots eight individual
points at th€ bottom left hand
corner of the screen but only a
single pixel is illuminated. The
same pixel can be illuminated
simply by plotting any one of
these points.

demonstrates this changing pixel
size configuration by plotting a
point at the centre of each
graphics MODE.

FILLING &
BLANKING ON
1.2
lf you have a 1.205 ROM (enter
'FXo to print your OS version
number if you are not sure which
one you have) then several new
PLOT commands are available
not detailed in the User Guide.

PLOT numbers 72 to 79 can
be used to 'horizontally' fill all
types of shapes. simple or com-
plex, in a similar manner to thal
used by the plot and fill hiangle
codes (PLOT 80-87). When us-
ing these commands the graphics
cursor is moved to lh€ specified X
and Y coordiriates Il then sear-
ches left until it encounters a 'set'
pixel. that is one that is not in the
current background colour (black
il you are using monochromatic
plots!), or until it reaches the edge
of the current graphics window. Il
remembers this point and then
sets of towards the right hand
side of the screen repeating the
process. lf the PLOT code is 73
ot 77 a line in the current
foreground colour is drawn bel-
ween these two points. To see
this filling process in action, tsy
the following (sorry 1.20S
owners only!):

rB tlr:rtrE

2O FLOT

30 PLOT

4!] PLOT

58 FLOT

The

PLrtT 69, 1,6

PLoT 69,1, r

PL|IT 69,2,1

PLOT 89,L2,

program

FoR ftiod.-B T0 2

REI'! uee 4 TO 5

IIODE mode

PRINT "t'lnDE " r l,,.rde

PLOT 63 ,64q,3L2

T I r4E=e

REPEAT UIITIL T Il'lE-tBa

NEHT nrode

t6

20

3g

48

5A

6B

?0

8€'

FtG.3.

5

69,6,6

69,4, 1

69,2, B

69,8,2

next

This program should make it
clear that the smaller the pixelsize
the smoother more accurate the
line or shape being drawn is.

28 l.lrl'nE r rlll, I tir

3e EEM dr -c,.

IIIIIII III

IIIIII IIII

&18

&r8

&7E

&DB

&9r,

&FF

&7E

&3C

FIG.6

,ib ?Lt:t1 |, a,'.trjq

az PLlrr 1,9aB,B

6A PLDT t, A, -90ei

70 Pl..of |, -gas,a
86 REl4 fill ent,ire sqLrsre

3S FoR f111:a=1AE TO t00A

Lgg PLrJf 77,trao,tillz
ttg NExl fi l1z

The filling PLOT has been in-
corporated into a FOR...NEXT
Ioop to increment th€ Y axis
coordinate such that each line
within the square is encountered
and duely filled.

If PLOT numbers 72 or 76
are used no line is drawn 'but' th€
clrlsor movements are made and
can be read using an OSWORD
call with the accumulator contain-
ing 13:
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IIIIII--- I II

:. ht-ttlE 1

:: REtl dr.:!r,! t,n,r lrir::.

_t t4rl,rre 1r_.1o,168

: rrFrRl,l loB,1B8tl

:.-r rlrll.rE tr1B8 / lEt,

:'l trPFl"l 148O, leAO

:: EEH r'ei.l I ine

ja PLoT 76, rAA, ter.l

i: FEH aEL,,ard EaII
':: flzEt:r ' REll catI n rrber

a .- ?.Z-L?B , REI'I star6
r: irdinl|-ei in zErr, F.!eE

l-2 CFLL &FFFI

!! REil Print resultt
:"e r00E 7

::a PRIH] "Firrt coordE,. &76 FHD &FFFF,

:29 PRINT ",. &72 AHD &FFFF

l3g PRlllT "S€.ond cooFdt'
r, rA74 FilD &FFFF;

140 PRIHT 't, ")1L75 BHO
&FFFF

The OSWORD call returns both
sets of coordinates it) a parameter
block specified by X% (Jow byte)
and Y% (high byte).

XY+o First X coordinate
low byle

XY+ I Firsl X coordinate
high byte

ITITttII
ONE PIX€(.2r4

CNEPIXEL=8r4

FIG,5

rtrtlltlrllrlllr

!r
tttrtTTTITtttlrrttrl

ITll!rtt

First Y coordinate.
low byle
First Y coordinate-
high byre
Second X coor
dinate. low byte
Second X coor-
dinate, high byte
Second Y coor
dinate, low byte
Second Y coor-
dinate. high byte

RUNning the program will
cause the following figures to be
printed:
First coords: 104.500
Second coords: 992,500
Both returned X coordinates are
dillerent to those specified in the
program (lines 30 and 50), as
you may have guessed lhis is
because on a MODE 5 rreen a
pixel is eight points long.

The second set of PLOT
numbers (88 to 95) can be used
to blank or erase a line from the
screen. This time however. the
cursor only moves in the right
direction from the specilied XY
coordinates clearing each sel pix-
el on that line until il reach€s a

pixel lhat is clear on the edge of
lhe screen. This action is Der-
formed usrng PLOT numberi 9l
and 95. Adding the following
lines to the square lillng program
above will result rn a smaller
square being blanked out inside
ir.

XY +2

XYr3

XY+4

XY+5

XY+6

XY+7
11: F:CII tl r.l 1 1,, ,, r, r

t ,ii llr'!.t_ -tn :.r-:111

1:-lE Fi-r-l7 I ,:1..lrlr:' FEtl :tr L
L, ,:t .-,r'r,., n,l ,..,.,1,-.

148 FOn E,lrnk:i--lEL1 Tn TErlr

l5n FLr:rT :r:. tr:111. r.t ilrt ".

I r:r1 EitT t,t r,,t."

PLOT nr-rmbers 89 and 93 move
go through lhe motions described
above but without blanking any
lines. As before the coordinates
reached by the graphics cursor
can be obtained with an
OSWORD call.

Next issue we shall have a
look at the way colours are im-
plemented bv delvinq into the
palette.

PROG RAM M I NG/ADVAN CED G RAPH I CS

SOYOUMINMYOU'RE
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Word puzzles seem as popular as
ever, to judge from the numbers
seen on the bookstalls. Computer
versions have been around for a
long time, too - but they usually
require a printer to enable you to
solve the puzzle. This program.
for a 32K BBC micro. enables the
player to locate the hidden words
with the cursor, and solve the
puzzle actually on the screen.
The game can be played with or
without a displayed word list.

TWO STAGES
The program is in hro stages. At
the lirst stage, you give a title for
the p!z2le, and enter your 20 dif-
ferent words You are not allow-
ed to enter duplicates, and no
word may be a sub-set of another
word. Once all words have been
entered, the program fits them in-
to a square, using the eight possi'
ble directions. You are given the
opportunity of seeing the square
before the random letteG are in
serted. and can choose whether
you want the word list displayed.
If you don't want to see the word
list, each word will be replaced,
Ietler (or letter, with dots.

The second stage is when gou
indicate to the computer where
you think each word is. This you
do by moving the cursor (using
the cursor keys), then press 'L'

Wrack your brain with
this BBC word grid

generator. No need to
puzzle over the clearly

structured BAslc
program.

represents its direction. X1% and
Y1% are the variables used to
store the calculated co-ordinates
of each subsequent ietter in the
word being fitted.

W% is the word count.
LLETTERCOUNT% is the count
of how mang letters have been
confirmed in the current word.
A- is a string used for validating
alphabetic characters.

PROCTITLE
Displays the title screen, and calls
PROCINSTRUCT if playins in-
structions are requested.

PROCLIST
Entry of word list. Calls PRO-
CEDTTWORD to validate each
word.

PROCEDITWORD
Checks each word for length,
whether it is alphabetic, and
whether it clashes with another
word.

PBOCERROR
Calied by PROCEDITWORD to
report on an input error-

PROCGRID
For each word in the word list,
generates a random starting posi-
tion and a random direction,
repeating this until a combination
is found which will fit within the

(confirm Letter). Then, move to
the next letter and press'L', and
so on. Each time you confirm a
letter, the program checks that
there is a word in the word list
which starts with the shing built
so far, and that the letters are in a
straight line. If all is O.K., the col-
our of the letter which has been
confirmed is changed - so you
can see what you have done.

When you are happy that you
have a complete word, press 'W'
(confirm Word). If it is a valid
word, the word in the word list
changes colour, to show that it
has been used. If 9ou start to
build a word, but then realise ,t
isn't going to work out, you can
press A' (for Abandon), and
everything will he restored to the
state it was in before you started
that word.

Aty any stage, for example,
when gou have located all the
words, pressing 'S' (for Stop) will
give you the opportunity of leav-
ing the current puzzle and starting

The program runs entirelg in
Mode 7. and uses teletext
coloured characters. It has been
developed in a skuchrred way
(see Figure 1), using procedures
as described below

PROCINII
Initialises the anays WORD$,
containing the word list, GRID$,
the stored version of the word
square, and COORD, used to
store the co-ordinates of each let-
ter of a word as it is confirmed by
the plaver. X% and Y% are the
co-ordinates of the start position
of each word. and D%

MODEL B
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has been found

PROCCUBSORDEL
Called at various points in the
program to eilhet delete ot rc-
establish the displayed cursor.

; lt then checks that the
: \rish€s to put each letter is
!noccupied or contains lhe

'ed l€tter already. Again, if
rrd cannot be fitted. a new
:n position and direction
rosen. Although this pro-
i not particularly elegant, it
,.r'ork, and is pretty nilty,

isoccooRD
.: by PROCGRID to

- ::e lhe co'ordinates of a let'
.:i:tion. based on the posi-

: ihe previous lett€r and the
:' rn of the word.

PROCprtntlist
-: .: by PROCGRID to print
:: .,crd list. either as words- or

when a letter is confirmed. After
calling PROCEDTTLETTER to
validate the letter. it re-writes it in
the 'confirmed' colour, and up-
dates a record of the letter posi-
tions lor the current word-so-Iar
in COORD.

PBOCONFIRMWOBD
Called by PROCCURSORMVE
when a word is confirmed. After
calling PROCeditword to check
that the word exists,n the word
list. it re-sets the variables used to
store the word and its length.

FNL
A function which returns the
ASCII value of th€ character b€-
ing displayed at the curent cur-
sor position.

TECHNICAL
NOTES
The array COORD is very ex-
travagent on space - by starting
each subscript at 1, rather than
zero, the program grabs far more
storage than necessary. There is
no reason, iI you decide to add
function to this program, why
9ou should not change lt to
cooRD(15,1).
The program is, however, very
well strucfured. ln conjunction
with this documentation, it
should be easy to enhance it if
you feel the urge. This is why
shuctured design and progEmm'
ing is so useful.
The program has been designed
to be extremely use-friendly;
most awkward situations that the
player can find his/hersetr in are
accomodated by the pro$am.

PROCPLAY
--. :nain loop controlling the se-
: : -: (solving) stage of the game.

PROCCURSORMVE
=:is whether a cursor control.; :as been pressed, and moves

: ,lrsor appropriately. provid-
.r : :emains within the square.
- : checks for keys 'L', 'W' and

PROCCONFIRMLETTER
:;: by PROCCURSORMVE

PROCEDITLETTER
Checks that the new letter is adja-
cent, in the chosen direction, to
the previous confirmed letter,
and also that there is a word in
the word list which begins with
the string-so-far.

PROCABANDONWORD
Called by PROCCURSORMVE
when a word is abandoned. It re'
sets the appropriate variables,
and re prints all the letters con-
{irmed in the word (identified in

PROCedttword
Scans the word list to check that
the confirmed word exists,n it. If
it does, it calls PROCWORD'
DONE

raEN piocEiFon(a)

rr€N 6osur l r.o 
' 
9i r NTreB (

11 20 pnocorintrr.r(o.o,:p tntr i.t (25. r4)

rr60 FoR xr-rl0rl,Foi Yrrrrors
r r70 piINTreB(rr.2i Yr-!, :6irD.rrr. Y,

r2loi€i+)+++LooF tor .orv1n9 pu..l.+..

r2ro pioccuisoiorL(2,

l31O CLS'pitNrTAafl O. lt) :
r32O INAJT"ANOTHEi Gaia", Or'!.-LaFI.rO., 1'
r33o lF o.="Y. rEN M

'J'OIF 
D"1 THEN

1390tF Drr2 rl€N

rrinDr !!, 
'Yr=mD 

r r5, rDr.'iNDra,

,:.rDrirlr, yrr){rD.(coiD.rH,, rr, r,

rr.t dl.Fl.y.d':.INPUT mrn <-E r.rrj{ro.i" 1€{ VDUT'EO'OIO5o

: ?' COMPUTING JANUAAY/FEBRUARY 1984 55

PROGRAMMING/PUZZLE

CONTINUED OVER

L.-
-\.---

COORD) back to their original
colour.

PROCWOBDDONE
Locates the word (or dots) in the
displayed word list. and re-prints
it in a new colour. to show that it

Yr+LEn(soio.(H,, ) t5 rr€i GoTlx€o



PBOCGR IOPBOCTII LE PROCLIST

PFOCCOOFD PFOCPRINTLISTPROCSTRUCT

PROCCURSOBMVEPROCEBROR

PBOCCONFIRMWOFDPFOCCONFIR[ILETTEF PROCABANDONWORD

PROCEDITWOFDPROCED ITLETTER

PFOCIN IT

F,g. I

uNTr. 1 ) -pos: cooRD ( LLErrarcoLN

2ls0 r NViL r D,.= l : pioced r tro rd

' 
LEN({.rdr) 1, :EooiD(]-LEl'Eic

-v!os-c6iD ( LLETIERCTI{T'. 2 }
of DlFFvpoSr)! oR vp06)t6 lrE

THEN9DUTIlor.r.LEFIt(i.r

2320REi+++++)Edit

2a@REn++rui,
21IO I]€F P"CUORDDONE

iiI5 IHEN CRIN'TAB(13, I+TO):

2.90REn++90 rd

25IO FOR T-1 TO LLETIERCOUIT,.

2!fO B.I J5I LLE]TEi"FNL
2!.0 FilNrreE(cooRD(r,l ) - l, cooiD ( I, 2) , ; cHRt r 135) +CxRt ( LLEfTErlt)

2610 0€F FM--IUERlaFrFa)

1'9O DEF PNdERROR(i''

PROGRAMMING/PUZZLE
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makethe mostofyour
BBC rllictocompuler

wlththese
hishquality
books and
cassettes

100 Pmgnmt lor thc BBC Microcomprnu
John Gordon
Wrinen in BBC BASIC. rhe l0O poc,rams in this new
publication provide a unique softwarelibrarv for rhe new
user Games, business. graphics. dau handling. science.
mathematics and home us€s are covered. A cissette
containinSthe 100 programs. wirh a bookler rhat explains how
to load and run the programs. is available as an optional extra

97.95 paperback 216 paces l3-63474t-X
September 1983

t12.50 cassene including VAT t3-634733-9
Non- rctumable

Graphics on thc BBG Microcomputcr
Neil, Pat & Andrew Cryer
By the a_uthors ofthe highly successful BASTC Programming
on thc BBC.Microcomputer' rhis illusrrared paftrback is-
available wirh a cassette which contains the prbgiams and
routines listed in the book.

!7.95 paperback c. 240 pages l3-363283-0
November 1983
t12.50 cassette including VAT t3-363242-3
Norl. retumable

Published in association with Acomsoft.
Pnces. which include postage and picking are corecl at thc rime o[
Sorng ro press bur may be subjecr lo chanSe.

0rdlrr
Theo€ bools rnd cassenes can tr ordered ftorn your usual bookscllcr.

*}'ffi LT'f *gfr'.fr ,effi;f oniatcr-ruttotcrrrdonrl

Plca,,c mark rhc numhcrot hools you wish rourdcr rn rhc ho\ hc\rd(
each ttrlc and rctum thc advcniscmcnl k! lhc addrcss ahorc. pn.ci
rncludcposta8c and pacInp ptca\c a os 2Rda]sfordctivcry.
I aulhorisc you ro dcbir my crcdil card account wilh lhe amount of t_
My Acccss/Amcrican Erpress/Barcralcard No. is tl E E

Published in association with Acomsort.

Ihr BBC ficmcomputor lor Beginnorr
Seamus Dunn & Valeie Moryan
A comprehensive intrcduction to programming in
BASIC. rhis book is suitable for &rh-rhe Mod;l A and
Model B versionsofthe BBC Micro. with casserte ordisk drive.

i7.95 320 pages l3-06932E-6 September 1983

Thc BBC Micrucompurar Disk Comprnion
Tony Lolham
Full instructions on programming and hardware derails
are incluied in rhis comprehensive book so thar you can
master the fastesr merhods ofusing disks.

t8.95 c. 192 pages l3-0693t1-t November 1983

i6.95 200 pages l3-066407-3 1982

Apprcved by Acom Cornputers.

UISIG Prognmming on the BBC Microcomputor
Neil Cryer& Pot Cryer
Now in its 6th printing
"This is a very good book fornewcomers to Drosrammins.
It is clearly written. and has plenty ofactivitiis tor vori to trv
Beebugcan recommend its purchale." Becbug

I enclose a chequc/P.O. tbr t
Paymenr should be madc our
DISTRIBUTORS.

ro INTERNATTONAL BOOK

Prentice/Hall
A&B COMPU NG JANUARY,/FEBRUARY I984
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Reviews
Tltle:
Pubn h..
lLchlnc:
Pdce:

Snorbrll
L."cl 9
llod.l B
89.90

Level 9's latest adventure is called
Snowball. It is, to say the least,
rather large; there are 7000 loca-
tions. The game has a realistically
planned layout and, according to
the author, would actually work
in real life

It is a new id€a in adventures.
There are no tleasures as such
and you don't score points by fln-
ding things hlding them at a hut,
a cross roads or a road by a
,orest. . . instead 9ou score points
if you do things that help you in
your task. This is to g€t to the
main conkol-room and to rescue
your ship. You will lose points if
you are caught by the
Nightingales (this part is rather
easy) or lf you die.

ln order to give you a hand,
Level t have provlded an
€nvelope (but no stamp like they
used to) so you may ask ques-
tions. Answ€rs are huthful and
staight to th€ point.

The program is written in
'a-code', a v€ry compact
language with text messages at
around half size normal m€moty
requtements; ie 'the' takes up
one byte. All this data compres-
sion means that a game can be
crammed into less memory than
usual.

The program loading has
vadous parts. The first resets
PAGE to &1900. The second is a
tide page. The third plays five
and a haf minutes of suped

music to avoid total boredom
while 65 blocks of code are load-
ed on board. Finally a short
anonymous section is loaded in.
The gam€ itself is simple to play
but difficult to solve. For exam-
ple, what's th€ bank of ten but-
tons lor? Answers on a postcard
please. It has taken a mere nine
months to perlect this master-
piece and I envisag€ my taking a
similar length of tim€ to complete
it.

The documentation is ab-
solutely first class. There is a 12
page manual of background
notes and hints.

Radtrgs Tible:

*

doing their utmost to shoot you
down. It is verg dilficult to destroy
the missil€s which come at you
and lor the best results it ls a good
idea to dodge all-comers,
destroying the odd spaceship on-
ly when absolutely necessary.

The game proved highly en-
joyable to play with nice use of
user-defined graphics and with
the space and destructive nois€s
usually employed in such games.

Rrtlngs lable:

code and data: in the AUTO
mode, branches and data will be
labelled; and a MAP of the code
and data will be generated.

List - A full listing oI the pro-
gram of any speclll€d block of
memory can be obtained onto
either the screen, pdnter or tape.
Th€ latter option generates a
BASIC program (ormat, thus
enabling the us€r to incorporat€
certain routines into his own pro-
gnms; a very uselul feature.

Label - back and forward
branchest indirect and absolute
jumps; and subroutines will be
appropriate labelled.

Map - This gives a repres€n-
lation of which areas oI memory
contain data and which contain
code. This can also be used to in-
s€rt defined codeblocks or
datablocks.

There are many more minor
options and commands available;
any outstanding points can be
cleared by telephoning Simon-
soft.

This is a very powerful 6502
disassembler which enables the
us€r to manipulate Machine code
and Assembly source code in a
most flexible way. The instruc-
tions are occasionally slightly
vague but are generallY verY
thorough. Also eEor messag€s
produced whilst carrying out a
procedure are a little confusing.

Overall, the impression is that
this is a high-quality utility oI
great use to a wide range of users
which I recommend as a good
example of this type o( program.

Radngc lable:

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
N/A
9s%
90%
90%

Lunar Rescue, as the name
rather suggests, is a conv€ntional
game involving spaceships, aliens
and asteroids in varying combina-
tion. It tumed out to be fairly well
realised by this new BBC soft-
ware company- The titl€ and
theme music (Thunderbirds
sound-alike are repeated before
each and every game and this
proves lhe overw h e lm in g
incentive to win and therefore
avoid the dreaded 'game ov€r'
and a repeat perlormance.

At first sight the gaphics look
a bit thin but they serve their pur-
pose. l'm sure th€ block graphics
which repres€nt the lunar surface
could be improved. However,
the keys employed, lZ-left,
X-right) respond€d swfiy and
movement on the screen was
quick and smooth. On leaving
the mother ship, the idea is to
negotiate the regular (and
therelore predictable) passage of
the asteroids and to land squarely
on a pad on the moon's surface.
This part of the game proved
quite easy.

Now you take on board the
stick ligure which sprints over to
your ship and re-launch into the
midst of the asteroids which now
metamorphos€ into alien ships

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

65%
55%
75%
60%
65%

This extensive utility program
should give som€ enjoyable ses-
sions to the patlent enthusiasts.

The main program comes on
a cassette with full user instruc-
tions in a s€perate program,
"Help", found on the reverse
side.

The program is operated by a
set of commands controlled by
the function keys. Once a pro-
gram has been disasembled, the
source code can be €xamined
and probed at will.

Some of the very basic op-
tions available on the disassembl-
ed source are:

Mode Choice - this contols
the interpretafion of the source

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

85%
N/A
75%
80%
80%

T his program, known as
'INDEX', is a databas€ progam,
with one alphabetical, and ooe
numerical part per enty. The in-
puted data is th€n alphabetcally
sorted and displayed to the VDU,
and if required, to any printer
that is connected.

On loading, a menu is

Tltlc:
Publ!.bct
ilrcbhc:
P c.:

Lrllar Baacua
Al[t r.

o&l B
f7.93

Tltle:
Pubtf.har
ll.chlrE:
Pr{cc:

Dh..rembler
SlEoroat

od.b A/B
t5.t5

TIIL:
Publlherr
lLchlne:
Prlcc:

lndcx
Mlctosave nw
Mod.l I
e6.95
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st
3isplayed, showing the available
rptions which includ€ the loading
rf previously saved files, the in-
rralisation of a new Iile, a save file
)ption, and a print/display op-
:.on, and finally an exit option,

^ 
hich will remind you il you

:laven't saved the file you have
leen working on yet.

To actually use the program is
irmplicity itself, it is very self-
explanatory, and comes with a
rell wdtt€n guide-book.

lnitially the program only
.llows up to four digit numbers
r€tween 1 (not 0001) & 9999,
lut this may be changed to ac-
:ept either smaller, or larger
:umbers, although I still could
.ot store names with r€l€vant
:elephone numbers.

To use this program as an in'
3ex proved very succ€ssful, I in-
Jexed all my magazines in rack-
ocahon numbe6. It will also
jrore any duplicate entries bv
iame, th€n printing allreferences
rn the same line, iust seperated
:y commas. Thus the entry'A&B
coMPUTING, 401,402,403',.
Also each different initial letter
rill be printed as a block, and
?ach block is separated by a blank
.:ne, so as to aid visual impact. A
.ample index is also supplied and
jiv€s a good idea of its
:apabilities.

Altering the enhies is easy,
and can be immediately ap-
)reciat€d by reading the file
:gain, and at any point in the
Jsag€, you can retum to the main
renu by keying Escape. Other
.,ses would be possible, indeed
:cr any situation where these two
:;pes of entry would be required.

All in all a worth while pro-
Jram for educational
?stablishm€nts. or for others who
rould require such a program.

R.dt8s Tlble!

SOUND N/A
cRAPHICS N/A
DOCUMENTATION 85%
i,ALUEFOR MONEY 75%
]VERALL 80%

lhis game is based on the arcad€

game'Defender', but has a few
differ€nc€s. For instance, you are
only delending yourselft there
are fuel dumps; also there is no
scanner nor a reveEe facility
(neither is really ne4essary).

Superior Software's little tide
pag€ is presented first; this loads
the code for th€ game. Why
does the relay click like it do€s in
Superior Sofhlate's games?)

The player is greeted by a
strange sound and an option to
choose instructions. These are
very good, very explicit and
straighdorward, and are to be
commended.

Next you are invited to
choose which skill level you wish
to start playing the game on. I is
easy, 6 ...we|I...! You may
change skill level after a game by
pressing "Escape", but this has
the unfortunate effect of resetting
all the high-scores (there is a top
5 table).

There are six types of alien:
mutants which move around ran'
domly; swarmers which move
away from you; himorts which
move randomly and need three
hits to be deshoyed; baiters and
baryons move towards you;
asteroids also appear to test your
skill. All "living" types fir€ only
when horizontally level with you.
The last two types mention€d can
only be deshoyed using a smart-
bomb (you are supplied with
three oI th€s€).

You have a spaceship equip-
ped with a laser, as well as the
bombs. "A" and '2" conhol ver-
tical movem€nt, "Copy" fires the
laser, "Delete" thrusis (burning
fuel at an amazing rate), and
"Return" fires a smart-bomb. The
rapid-fire really is rapid, and the
game is enjoyable to play in the
main.

However, thele are one or
two major drawbacks. The
graphic quality is poor, the land-
scape is rather flat, and I have
seen some of the other characters
before. Defender perhaps? Still, it
is based on it. Th€ ship is good,
though, and even has flames at
the back.

Another niggle is the quality,
or lack ol it, in the sound depart-
m€nt. A little more effort here
would have been in order.

Summary: Iairly good, but
does not take advantage oI the

Beeb's facilities. B€tter suited to a
(cring€!) Spectrum.

Ratlngs Tabler

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

45%
50%
85%
55%
55%

After a loading time of almost six
minutes, and no less than four
programs being chained, I hoped
that "Attack on Alpha Centauri"
would be worth the wait. It was. If
you imagine a type oI Galaxians
with '3-D' graphics, then you
have some idea of what this game
is like.

Alpha Centauri is apparently
being attacked by "Giant bug'
eyed wasps", who not only peel
off from the fleel and swoop
down to attack your base, but
also zoom towards you in 3-D
manner as they near the bottom
of the screen. The graphics in-
volved in this feat are pretty im-
pressive, and very fast.

The sound in the game is oI a
high standard, but I couldn't help
feeling that the programmers had
overdone it a little. Having three
sound channels tends to make
programmers think that they
should put masses of sound into
their software. In this particular
game, I thought that if some of
the screams and explosions had
been cut, it would have a little
more clarity in what was already
there.

The controls lor the game in-
clude the obvious lefu/ nght/lie,
plus some nice additions: sound
onloff and game paus€, allowing
you to messag€ your tiring trigger
finger during a long game: A real
sanity saver!

On the Iirst screen, the aliens
swoop down one at a tim€, but as
you clear more screens they
come down in clusters. Each
cleared screen adds another alien

to the number that come and at-
tack you. I managed to clear six
screens before being blown to
oblivion.

This program is one of the
longest loaders I have ever seen.
First it runs the normal title page
that is present on most commer-
cial software these days. This is
followed by an inshuction page,
which relieves the boredom while
the next program, the
background, is loaded. This pro-
gram simply draws the
background and scenery of a
rather desolate planet with the
odd volcano scattered here and
there, and while you admire the
high resolution graphics present
here, the game loads. This
method is all very well, and pro-
vides a vety good quality back-
cloth for the rest of the game, but
it means that lhe screen cannot
be cleared for things such as high-
score tables, level selection, etc.
without the background being re-
loaded from tape. So the only
"user selection" in the game is
that of pressing space to start!
This lack of varialion tends to
make the game quite boring.

One complaint that I have is
that on black & white television.
the background makes the bombs
hard to see, lhus making quite a
difficult game even more diflicult.

To sum up, I think that this
gam€ is worth buying for the
graphics alone. The lack of level
variations and high-score table is

Tlrl,r:

PrblLh.rt

iLchlnG:
Prlcc:
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Cdtrrrl
Softrrc
hrloo
fod.l Bt7.ti

Sp.c.Oght r
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llo&l B
t7.93
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SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

a set-back, but these have
necessarily be€n sacrificed for the
quality of the graphics.

Radngo Table:

smooth motion and bright €xplo-
sions. Sound. athough not
outslanding. in most cases seems
adequate whereas €rror-proofi ng
is nothing short of sound.

My flnal verdict is therefore
that this fair but unoriginal game
should appeal to all those Space
lnvader freaks as a chang€ from
the standard game.

Rrtlngr Trble:

souND 50%
GRAPHICS 55%
DOCUMENTA'IION 55%
VALUEFORMONEY 55%OVERALL 55%

Thts game ls a novel vadation of
the old "lnvaders" them€. You
are greeted by instuctions. Killer
moths ar€ threatening €arth.
There are ten "boxes" at the top
oI the rreen. Between the 5th
and 6th is a large moth. Small
moths fly into their boxes in se-
quence. When a box is full, one
moth is released, and lt wlll fly
down and ty to deshoy your
laser. This is contolled using'z",
"X" and "Copy" to fire. Joysticks
may also b€ us€d. The large
moth at the cente of the screen
cannot normally be ktlled, but
each lime you manage to kill 20O
small moths, it will be released. lt
must b€ d€stroyed before it lands
or else you lose a lile. Once it has
been d€troyed a set of more
powerful moths will attack as
belore.

Bonus laser-bases are awatd-
ed if you score 10,000 and
20,0OO poinG.

There are six skill-levels.
Pressing "Escape" al the end oI a
game gives you the chance to
chdnge the sldll-level but also
res€ts the hlgh-6cores. You may
start at any of the six skill-levels.

Graphically the game is good.
The moths are realis0c, th€ cen-
tral one p.rticularly so. All move-
ment is very smooth - a lot has
been done ln th€ preparation of
the game to ensure this. I hav€
examined the code, and the
game is very well written.

The sounds are dso good, It

is quite amusing just to listen to
the game, as the moths will Iill
their boxes, each makes a dil-
fer€nt sound. The other sounds
are Iairly complex and the
envelope lacillty oI the Beeb has
been used well.

The game is lai.ly fast and
needs quick diving lrom sid€ to
side to avoid the falling bombs
from the large moth, so you need
to have a Iasl r€action time. Yes.
your children will beat you! The
various elements lall together
very well to provide an enjoyable
game.

Summary: Good game, in-
teresting varialion on well-used
theme.

Badrpr Table:

lnvaders is the poorest program
that I have se€n from Superior
Soltware, a company usually
link€d with good software (or the
Beeb. The ldea ls to kill the rows
of allens belore they land. You
have three bases. and bonus
bases are eamed at 1.000 and
2,000 points. The controls are'Z'
and 'X' for movement and 'Copy'
to fire. I presume that the choice
of lire key is to reduce wear on
the 'Retum' k€y.

Each tim€ you clear a board
of invad€rs, a new set appears.
These are faster, start lower down
and fire more bombs. There are
two types of 'mother ship', one
worth a my6tery value and one
worth 500 points. Both drop last
bombs which sihply blast sh.ight
through th€ bases.

There is a top-10 high-score
table ln various colours. This ls
the best leature.

Unlortunat€ly the game is
nowhere near as good as some
Invader games. There are only
three types of Invader and, even
though these characters are
muhi-coloured. good use has not
been made of the graphics
facilldes. Mode 5 has been used

and the characteF are all rather
chunky. Their movement across
the screen is rath€r poor.

The sound quality is also low.
Th€re is a very persistent, single-
tone Beep for invader move-
ment, and this is very annoying.
The other sounds offered leave
littl€ to b€ desired.

The "instuctlons" given are
the bare minimum posslble, and
this is poor; this should have
been remedied.

Altogether the game is oot up
to Invader standards. At e7.95 it
is overpriced.

Summaryl Overpriced and
poor. More thought is needed.
Other invader games leav€ this
one standing.

Radnge fabb:

30%
35%
30%
35%
35%

Pass Go. which "r€sembles
another well-known ptoperty
buying game", comes in some
colourlul plasdc packaging the
size of a navvy's lunchbox. It con-
tains a single cas!€tte and a cou-
ple oI lines oI loading lnstruc-
tions.

The title sequence prcclaims
what we have allguessed: "Com-
put€r Monopoly". ln this game
each player driv€s around th€
"board" in a teletext car, eyeing
up the prop€rty helsh€ might
wish to purchase. The Mode 7
graphics are colourful but crude.
The music which accompanles
the journey is €xcell€nt - to
begin with. However, as you
head off on yet anothet jaunt in
your car (with appropdate name
sprayed on the side) this jolly
tune can become irritating. The
lucky discovery that pressing the
Return k€y instead oI the space
bar (as instructed) resulted in a
move being taken as normal but
without all the gaphics and
sound. came as some rellel.

At lhe end of each random
move th€ play€r ls offered the

70%
90%
85%
80%
85%

Move out to the left, duck behind
that large rock, emerge-.. and
fire!

Thals th€ bill o{ fare served
up in this new rel€as€ from the
Merseyside So{tware House.
Baslcally, it's a version of the old
"Zap The Alien" game but with a
tu/ist or two in the tail.

You find yoursetr stand€d in
the mighty unde rat€r world of
the sealord armed only with your
las€r; and attacking you are the
scouls, min€rs, shells and other
allies oI the Sealord.

Rather like Asteroids, your
submarin€ is controlled by
clockwis€ and andclockwise rota-
tlon, at any point, the movement
being in the direction it faces.
However, as so often before the
keys are poorly chosen (TAB and
Q for rotafion - thse are not
even the same size). In addition
to thls, Iine degrees of precision
are quile out of the question us-
ing these methods; hence motion
tends to be ralher random.

I eventually realised in fact
that this is also partly ttue lor the
movement oI the aliens for one
can Irequently cower in the cor-
n€r and r€side ln this haven
wlthout fear oI being captured.
Really, therefore, death results
from misadvenhrre rather than
any heroics lrom th€ ali€ns.

Various rectangular shapes
r€pr€s€nting rocks on the seabed
are scattered about; th€re is a 3-D
efIecl allowing allens and your
submarines to travel behind the
rocks.

Graphics are moderate -your submarlne has no realshape
to it - the highltghts b€ins

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
80%
75%
70%
75%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL
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:hance to buy a hot€l ot store if
available. Otherwise th€ ap-
Dropriate bill is levied. Chance,
Salary and Jail are self-
explanatory. You can also take
advantage of the Market to buy or
;ell shares, land and gold. Thls
ability to spread your ass€ts does
:]ot yield any apparcnt extsa ad-
\ antag€. Choosing fractional
amounts of land can cause
numbers to run into each other
on the display.

As with Monopoly, things hot
Lrp as the game proglesses and
property is taken up. lf a player
lands on his/her own possession
then an offer is made Ior the sale
of the hotel or store lor the cur-
r€nt market pric€. Th€ alternative
rs to develop the properry at the
offered price. This is a simple yes
or no situation. lf you land on op-
ponents' property then the in.
evitabl€ d€bt is grabb€d.

Bank loans are available to
pay for the various Chance oc-
curences like tax, shares, school
Iees, gas man, geneml repairs,
lawyers, drunk in charge (agaln)
and doctor's fees. The hotel bills
and store bills amounl to mote
than the combined spending of
an Arab shelk's entourage on a
spree in London.

All thes€ details ar€ dlsplayed
Ior each individual turn along
with a linear vlew (down the left
hand edge of the screen) of the
board and players' positlons. A
bird's eye view would have been
more helpful but this work well
enough.

Unfortunately all the sales
(and therelore the action) con-
gegated in one s€ction of the
board and only spread out at a
later stage of the game. This
meant lhat the players were
waiting for the exciting bit to
come round. When in debt (cash
reserves b€low zero) then it is
posrible to take out a loan. lf you
refuse to do so, then th€ debt col-
lector mak€s ofl with some of
your other ass€ts. Extavagance
on the market does not appear to
pay.

Like the old Monopoly this
game brings out th€ worst in
everybody. So watch your op-
pon€nts' fingers. It's all too easg
for them to press Y when gou re-
quire N. There are nice auralpro.
mpts for 'yes', 'no'and 'not that
key'.

Britrrg. Table:

souND 80%GRAPHICS 70%
DOCUMENTATION 50%
VALUEFORMONEY 70%OVERALL 70%

the finishing position of each
dart; and secondly a cross - s€c'
tional view. As the dart tavels
through the air, il can b€ moved
up or down. Its l€ft to right posl-
tion is determined by the
manouvering of an agitating cross
over the large board prior to the
throwing oI the Dad. There are
ten skill levels, the level contoll-
ing the d€gree of agitadon oI the
closs,

The screen is well laid-out but
Graphics are rather llmit€d; two
figures ar€ displayed on the
screen, repres€ndng the players
but neither o, these is partlcularly
impressive. Sound has not been
utilts€d apart from a token thud
as th€ dart hits the board.

The linish of the gam€ is
unspectacular and really desewes
a musical tun€.

Overall, this is a dillicult and
chall€nging game with a definite
novelty value but it tends to
b€come rath€r monotonous after
a while.

Ratlngr Teble:

SOUND
GRAPHICS
DOCUMENTAIION
VALUE FOR MONEY
OVERALL

5%
60%
70%
55%
55%

the screen, while at the top, two
hnes t€ll you the 'status', dlsplay-
ing cun€nt line, the number oI
lines in store, the numb€r o, the
top of th€ curr€nt display, and
the position of lhe texi markers.

Once entered the program
automatically hrms ofl th€ 'caps
lock' so lower cas€ letters are
printed. To stad typing you must
press the appropriate function
k€y and the bottom of the diQhy
shows you your curent mode.

In the 'Type' mode, the op-
tion3 seem almost dauntlng,
there are numerous ones ftom
embedding in printer cod€s, to
centrallsing text lines, to countlng
the words, to a kegboard lock, to
lock the keyboard when your
away for any reason, (great if
you've got young kids). It can
even clear the Display and any
key pressed, except the sp€cified
unlock key prinb "Don't be
nosey"! In this program lt is very
difllcult to s€lect the wrong op-
tlon, as ther€ are lots oI bulh ln
error-haps, to prevent thls and
one can at any tlme press a k€y to
return you to lhe rhenu.

The printing option is supe6.
And if you've got a Epson prlnter
thls package provides you with all
lh€ nec€ssary options that you
could wanl; and all directly ac-
cesslble on any number of words
or lin€6 anywhere that you want:
and all lrom embedded codes
wlthln th€ text! And for those
wlthoul Epson, you can deline
ony code you wanl and again call
it at any time. Dare I say this but,
thes€ print options are streets
ahead of anything that Acorn-
solt's View gives its users. (Wash
my mouth out!)

One thing I did not lik€ about
the proqram was the use of Mode
7. Although very, very clear, be-
ing only 40 columns across, and
most pdnters printing at 80
characters per line, I found it very
difficuh to get us€d to gefting mv
address in the correct place when
composing a letter. Although
lhere is a 80 column view option,
the text must first be saved and
then loaded into this ophon to
view it

Thls aside, it is an exc€p-
tionally good program, provlding
many useful feafures at a low

"Jockey, you require one hun-
dred and twenty-seven!"

This Darts game, written
completely in Basic, is an in-
teresting version oI what original-
ly appeared as an Atari program.
gram.

Possible variations on the
st ndard gam€ are 'Clock' in
which a player must score in turn
one to twenty followed by 25 and
a bull; and 'Shanghai' where
each playet aims at a certain s€g-
ment, points only being scored if
he or she hits that s€gment; each
play€r throws three darb suc-
cessively at s€gm€nts on€ to
twelve and adds up his score after
thirty-six darts.

The Dart boand is nicelv
created using MOVE, DRAW
and PLOT commands in Mode
One. However, being in BASIC,
this routine is painfully slow and
waiting can be quite tiresome.

The vi€w of proceedings is in
two sections. Firstly, a front view
o{ the Dad board which indtcates

This is a disc based Word-
processing package Ior the BBC
model B, which is also available
on cassette.

The package consists of a dlsc
(or cas.sette), a function key strip,
and a comprehensive manual,
On the dtsc version, there ls also
a Help program which provtd€s
'on screen' information. in addl-
tion to the book.

I suggest that any one who
purchases Wordsworth, reads the
manual totally, before even
'Powering-up' their computer, as
it is a complex and comprehen-
sive program, which ne€ds to be
understood belore the full ap-
preciation of the package can be
achieved

The red function keys play an
lmportanl role in this progam,
and as such all their us€s are
listed on the bottom two llnes of

OtE Hundrcd .nd
El,iry
AIF
Mod.l B
et.00

Tltle
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MODELS A/B

cost. And ev€n given the con-
slraints of using the Mode 7
display, it proves to be a very
powerful word-processing tool,
providing an excellent quality
prinl out with the minimum of
fuss, ideal for reports although
very long pieces would need to
be saved as more than one docu-
ment, du€ to the memory restric-
tions.

Ratlng6 Table:

This BBC version of the popular
arcade gam€ sadly does not
come anywhere near the same
standard as the original. It in-
volves two Small cars racing
around a rather pallid looking
grid. Your car has to pick up as
many dots as possible, whilst the
computer controlled iam car sets
out to try and destroy your vehi'
cle.

Your small car unfortunately
does not respond to its controls
very well. When changing lanes
the car moves h^/o lanes instead
of one. This makes playing the
game more difficult than it should
be. The computer controlled iam
car. on the other hand. always
seems to know where you are go-
ing.

The sound and graphics
employed in Dodg'em are not as
good as one expects to get on a
micro with the capabilities of the
BBC. There is also a much
cheaper and better version on the
fun games pack published by the
BBC sofh^/are label.

Ratlngc Table:

SOUND 40%
GRAPHICS 30%
DOCUMENTATION 43%
VALUEFORMONEY 20%
OVERALL Keep your money

in vour pocket

This program ls subtitled "The
BBC Chess Master". Certainly,
compared with other Microcom-
puter Chess programs, that's not
far short of the huth. The game is
based on a program which per-
formed extremely well in PCW
World Microcomputer Chess
Championship and is probably
the best of the Ch€ss games
available for the BBC Micto.

The board display is very
clear and the pieces are very
similar in appearance to those
found in standard chess
diagrams. Black and cyan are us'

ed for the square colours but
these can easily b€ changed if re-
quired.

Four modes of play are
available: In mode one. the com
puter will adjust its rate of play to
match the user's: mode h,,/o is us-
ed for problem solving; mode
three is the so called "Touma-
ment" mode - here th€ com-
puter can be set a time in which
to make a minimum number of
moves e-g. 30 moves in an hour;
it will adhere Iairly rigidly to this
limit: and mode Iour is similar to
mode three €xcept the time limit
per move is stimulated.

In general, the standard of
play is above that found on other
chess programs; in mod€ three,
presumably playing to a standard
time limit, the program has been
given a chess grade of over 1750
(ELO scale). This corresponds to
the standard of a fairly good club
player. Playing at this level, mosl
people will be comprehensively
beaten - in fact ev€n on the ins-
tant response level, the program
will account for most non-serious
players.

Assessing the program's
strengths and weaknesses is not
all that easy. As I see it, the most
impressive aspect of it is its Mid-
dle game performance. On no
level will it make elementary
mistakes such as leaving pieces
en prise. lts tactical play is par-
ticularly good for a computer: it
strings good combinations
together and is quite prepared to
sacrilice pieces. Its positional play
and strategic manoeuvtes are
generally sound but occasionally
lack purpose. Its Endgame
display is leis impressive; it has
difficulty converting standard
positions to its advantage. As for
the Opening, most of its moves
are according to well-known
theory, the odd surprise can pro-
voke complacency from the user

- a fatal mistake.
Several variations on the

standard game are available:
positions can b€ set up with
reasonable facility, one can step
forward or backwards during a
game (this allows analysis of new
variations or correclion ol
blunders) and on€ can change
sldes with the program at any
stage oI the game. In addition, as
the computer thinks, it plints an

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
85%
90%
90%

If you choose to control the
bowler individually then the op-
tions are only to choose which
bowler and to change the field.
The keys for doing this are rather
strange (D, R, V, G).

The actual screen display suf'
fers, as any cricket game is sure to
do, from characlers which are too
small. The fielders chase after the
ball as it spoons in slow motion
off the bat and fling ii back with
such force that I Ieel for the
wicke&eeper figure. The figures
are made up oI single VDU23
definitions and there is a crude
lorm of animalion employed as
thev move about. The batsmen
lor iome reason do not run. The
bowler (be he last or slow) runs
back to his mark nearly as fast as
h€ comes in-

The total score is kept up in
the top right hand corner and
there is full information about th€
curent batsmen and the bowlers
used below the playing area.
Automatic play has a certain
fascination as it m€rrily plays
away to itself in the corner oI the
room but it does come up with
some shange events. England all
out for 57 in the first live overs o[
a test match against Aushalia, I
hope never to see in a live con-
test. They lost the game by a mile
but that might have been due to
the fact that Bob Taylor came on
as first chang€ bowler even
though h€ was categorised as
slow and poor quality, not to
mention the fact that he is a
wicketkeeper-

Ratlngc Table:

65%
10%
90%
40%
40%

62
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I bet Charlie Withall. Virgin
Games' oldest programmer.
had to use his Find utility a few
times while he was writing this
BASIC cricket international.
There are certainly plenty of
PROCs and countless
variables. lt's not all foolproof
either. My first set of entries
resulted in 'No such FN/PROC
at line 10085' but since it's in
BASIC nothing crashed ir
retrievable and the problem did
not reoccur while play was go'
ing on.

The method ol inputing the
current state of PlaY doesn't
displav too much common sense
but I suppose it's all documented
on those colourful Virgin card in-
serts. Still Iwouldn't call it user
friendlu.

When play commences, it s

more like a on€ daY gam€ than a
test match with either a wicket or
scoring of som€ kind ofl every
ball. This is during the automatic
play option. If you choose to con'
trol the balsman then things can
be slowed down just a bit with
some defensive shots but this
level of skill takes some time to
per{ect. On the delivery of each
ball the wicket is drawn in more
detail (which still means stick
figures) and the batsman's stance
and bal position controlled using
the N, M, and. keys.



analysis of the best line it has
found so far - this sometimes
ext€nds four of five moves
ahead. This is very useful as it
can provide good advice for the
player.

Overall, this is an impressive
package which has obviously
been very carefully designed. I
recommend it to anyone
regardless of their own standard
ol play.

Ratlngs lable:

The actual objects range
from things looking like chew-
ed bits of bubbly-gum to what
appears to be a line of snooker
balls rolhng chaotically around
lhe screen. These are explained
in the card insert as deadlv
organisms bur this bit of im--
agination is not imponant for
lhe enjoyment of the game. The
rnitial impacl of Ihe game was
very excrting but I can imagine
thal the rather limited formal
could prove tiresome after a
number of attempts.

Ratlngc Table:

receiving dkections, which the in-
structions tell you are limited to
the four cardinal points, up,
down, in and out. With only 8
options at each location the varia-
tions are limited.

The gam€ makix is fairly
small with only 61 locations, but
movement between these still
holds some surprises. The loca-
tions are static but there are some
random variables which change
from game to game.

The obiect of the game is to
rescue the princess lrom the cas-
tle tower and take her to a secret
clearing outside the castle
grounds. As usual in these
games, a number o[ objects are
distributed around the locations,
and can b€ used to help you in
your quest- Objects are used fair,
ly conventionally, and there are
no logical inconsistencies.

The goal of the game is not
too difficult to obtain. The main
handicap to progress is the need
to resta from scratch each time
you die. as there is no facility for
saving a situation on tape. Use of
a map is impodant as much for a
time saver lor getting back to a
known location as for anylhing.

With th€ number oI adven-
ture games currently on the
market. to be successful a new
entsy must olfer something that
has not qone before. Infortunate-
ly Horror Castle does not.

Raltnga Table:

or good versions of, the pub
games you now no longer see,
such as Tennis, the very {irst of
the video games, b€ing very sim-
ple to understand, and compared
with other more recent arcad€
games, very tame and plain!

The game of 'Tennis' is based
around the principle of a 'bounc-
ing ball' being knocked
backwards and forwards between
e,ther you and your beeb or you
and a friend. If you choose the
computer as a pa ner then you
have ,ive levels of its sk,ll to
choose from, ranked from l-easy
to S-hard, and once you have
chosen that you also have the
choice of ball speed, again 1-5
with 5 being the fastest. The
choice of using joysticks is an ad-
ded advanlage, and very uselul.
On screen scoring and the addi-
tion of a little colour add to what
is otherwise a rather mundane
sort oI game, as I said, a close ap-
proximation to the original!!l

'Break-out' is another one of
the old original type of arcade
game, the idea b€ing to move
your bat across the bottom o{ the
scteen deflecting back a bouncing
ball, which in turn'knocks out'
one of the multicoloured bricks,
that dominate the top part of the
screen. The more bricks you
knock out. the more points you
get, and the higher the level of
bricks again, the greater number
of points. One of the most unique
features oI this game, and the
most gratirying, is when you
manage to knock one oI the top
row of bricks out and the ball
goes crazy demolishing the wall
from the top, it also helps your
score a lot! When you have
managed to dispose of one wall,
another wall will app€ar, but
lower down the screen, until you
have used up all of your three
lives through missing the ball.
This has to rate as one oI the
most addictive games ever writ-
ten, and this padicular version is
definately no exception.

The Ganymede version of
that all time best seller, 'lnvaders'
is a very fast action one indegd.
Written in machine code it is one
of the Iastest games I have ever
com€ across. With the sacrifice of

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
N/A
80%
80%
85%

Microbe is colourful, quick and
noisy. The packaging is up to
the normal Virgin Games high
standard, with a full explana-
tion oI the program and a bit oI
biography on the programmer.
In this case it is young Simon
Binel who wrote Bug Bombs,
an earli€r Virgin release.

The 'bug' or 'microbe' is a
strange creature resembling a
moth. Th€ key r€spons€ is
superb and the creature shoots
about v€ry quickly and involun-
tary collision is a problem when
you first get started.

The 'microbe' fires from the
tips of each wing and it is
therefore necessary to guard
against the vulnerable spot bet-
ween the two cannons. The at-
tackers take the form of multi-
coloured shapes which come in
waves of varying speeds and
density. lt proves s€nsible to
destroy the obiects which pour
down th€ screen, blasting a
hole and getting at the high€r
sc oring characters. These
character values are given at
the start of the game.

Now and again the screen
action pauses ,or an instant to
allow a quick score check and
then on with the hectic action.
The destruction oI obj€cts, in-
cluding the 'microbe' are par-
ricularly good, with colourful
debris spraying all over the
place.

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
70%
85%
75%
75%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
N/A
60%
65%
60%

"You should have followed the
instructions more closelv. You
have lallen in the moit and
drowned." Thus ended my first
attempt at discovering the secrets
of Horror Castle. Subsequent at-
tempts met similar fates.

Adventure games fall clearly
into 2 groups, those with graphics
and those with only text. This
game is one of the latter. It ac-
cepts commands consiling of two
words. a verb and a norrn h in-
sists on two words, except when

The title could not sum up this
package better iI it tried. Four
classic arcade type games aye
supplied to give more hours of
fun and frushation to all the fami-
ly.

'Classic', in this case does not
necessarily mean 'the best of', it
does in fact mean the 'originals',

Itlicrobe
Virgln Games
Model B
97.95

Horror Castle
A&F Softu,are
Model B
fa.oo

Title
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title credits skate around the
screen. The high score table can
be loaded from tape if requited.

By now you are really looking
forward to playing because the
whole package has the feel of the
real arcade game. The enemy
craft dodge around on the radar
screen above the cockpit and you
manoeuvre into range. As you
lock on to them, the alien ships
soar into view firiirg as they
come. You have lo g€t them in
your sights and blast away
{spacebar). The three dimen-
sional effect is excellent. The ob-
iects and craft approach and vere
smoothly and quickly.

Your ship is protected by
shields which th€ enemy blasts
wear away on each hit. There are
no extra shields available. The
laser under gour control
replenishes itself when not in use.
Fuel fairly rapidly becomes
diminished and it is then
necessry to locat€ your mother
ship, fix it in your sights and start
the automatic docking pro-
cedure. There are three extra fuel
cells available to prolong your
mission.

Ratlngc Table:

SOUND
GRAPHICS
DOCUMEN1ATION
VALUE FOR MONEY
OVERALL

75%
90%
90%
80%
85%

a multicoloured display, a very
high resolution single coloured
screen mode is used, with great
effect, the Marsians relentlessly
stomping their way across your
screen, to lhe accompaniment of
those dreaded sound-effects us-
ed, i{ slightly too loud, to great ef-
fect. The usual three protective
bases are there, shielding you
from the mass of dropping
bombs, and as th€ original, the
space'ships randomly scream
across. with a varying score for
those who manag€ to actually hit
them. After one wave has been
defeated, yet another screenlul
appear, will earth ever be safe
from aliens? Three lives are
given, and together with 'On-
screen'scoring and the high score
being displayed at the top ol the
screen, makes the overall presen-
tation very good.

Ganymede again provid€s
many options with this game,
wilh the ability to use either the
keyboard or joysticks, and a
choice of the speed of both your
firing rate. and the bomb dropp-
ing rate of the aliens. and lhe
ability to have machine gun firing
to help you annihilate the little
green monsters.

Finally on this package we
come to. what in my opinion, is
one oI the best games ever writ
ten, a version of that great game
'Pacman', called on this package
the rather peculiar title of 'POC-
MAN' (lt sounds more like a bad
case of acne than a game.).

Accompanied by some great
sound eflects, you must eat your
way around a maze, munching
littl€ spots as you go, avoiding
like the plague th€ (our ghosts
thai pursu€ you at all times, that
is until you manage to eat a
power-pill, when the ghosts are
said to turn blue with fright, and if

vou can guide your snapping
mouth, using either the joysticks
or the keyboard, to actuallv catch
up with one you can see your
score increas€ by leaps and
bound-

This highly colourful machine
code game is very smooth in its
operation. providing a challeng'
ing game lor even the arcad€
connoisseurs oI this world.

ln conclusion, all the games
supplied with this package, are of
a high standard in comparison
wilh the originals, Ido feel
how€ver, that the Tennis game
escpecially, could have been left
out in favour of a more recenl
high speed type game, however.
you do get very good value for
money for the type of games pto'
vided. and so would be. a worth
while addition to anyones solt-
wate libary.

Ratlngs Table:

The tape begins by supplying
very comprehensive inshuctions-
An exc€llent display contains a
window into which scroll the
chunks oI scenario and game
playing instructions.

The main program is access'
ed from this predecessor and
doesn't just sit there waiting for
some human to press a key. ln'
stead it automatically runs
through the score table (with 50
€nhi€s - excell€nt), introduces
the alien ships which are to take
part in lhe coming game, and
asks you to press a key while the

Th€ instrumentation is pretty
good, with shield and laser
power. fuel status, climb and
turn. alldisplayed. There is also a
choice of the four movem€nt
keys to be used and some suitable
outer space noises. In general this
is a very impressive game and
great fun to play.

Star Trek, being essenfally a t€xt
game, was really intended lor
PETS or TRS-80 Model ones.
Therefore, one really expects
some sort of enhanced format
once conversion of the game Ior
the BBC Micro takes place.
However, this veEion s€ems to
be a failhful copy of the onginal;
hence Isuspect that most of its
buyers will b€ thos€ addicts who
caught the disease on other com-
puters.

Having accepted the obvious
limitations of this type oI game I
can find no real fault with this
program: the old navigate, blast
th€ klingons, replenish your sup-
plies menu s still served up. All
"action" takes place in Mode 7
which is surely a waste of the
BBC's graphics facilities.
However, the descriptions are
usually fairly concis€ and ac-
curate and the game is well-
described on an accompanying
leaflet.

Below are a list o{ features
which I Ieelwould have made the
program more enjoyabl€ and a
refreshing improvement on that
old Stark Trek format:
1) More $aphical detail. Despic-
tion of important items such as
"Enterprise", Klingons, starbases
etc. with meaningful characteE
rather than colourless letters.
2) lmproved playability: at pre-
sent, when a Klingon fir€s a
torpedo, your short rang€ scan
shows it approaching you but you
cannot move out o[ the way oI its
path oI destuction.
3) Better and more helpful
damage reports.
4) Generally, more action and
quick-Iire incldents to the game.
Perhaps the Enterprise could
have been shown moving
through th€ Galaxy with th€ Kl-
ingons advanclng:..the sky (and
the programmer's abllity) are the
limit.

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
85%
70%
80%
75%
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Ovenll, if you are an old
:anatic of this typ€ oI game,
:here's no reason why this pro-
gram shouldn't keep you oc'
cupied in lethalcombit for hours.
if, on lhe other h6nd, you prel€r
'nore exciting arcade games, save
.our cash

3ug Blaster is a new release from
Alligata, and is based on the
Centipede" arcade game. The

,bject of the game is to blast a
:entipede, which snakes its way
:own the screen, using a littl€
;un at the bottom. There are
-rany mushrooms on the s€reen;
:rey may be shot for iust one
roint; if a c€ntipede or part of
:ne was to hit one, it would drop
: level and chang€ direction. lf
_-ou hit a centipede in the middle
: splits into two, and both
:ralves" go oll in different dir€c-

::ons, depending on where they
are hit.

From time to time a "bug"
.,' hich drops mushrooms) falls

:apidly from the top of the
..reen; he is worth 200 points. II
-olr do not hit him he will con-
::i1ue distibuting mushrooms un-
::l he reaches lhe botlom Inaddi-
:on spiders worth many hundres
-.f points appear and they bounce
:cross the screen and generally
:ar.rse problems. On rare occa-
.rons a snail hunies (!) across the
<reen; he is worth a lot i, you
:an d€shoy him.

The sound quality of the
jame is fairly high. There is a
ride selection of sounds, which
rcludes a fanfare when you gain
: life every 10,000 points.

The game's graphics are
:bove average, with good use of
:nulti-coloured characters and a
xide variety of colour changes
retween scree ns. All the
.haract€rs are better than usual
and all movem€nt is smooth.

There is a top-8 high score
table which changes colour rapid-
ly. bul not in usual mode 7 style.

Mv onlv res€rvation is about
the choice of controls: Z and X
are all right, but, g and Shift to
fire are hard to us€, being rather
awkward Ior one hand. I am not
aware of an option to use
joysticks.

I was pleas€d to note that you
could move up and down, unlike
some centipede games.

Ratlngc fabb:

rocket that you fired, moving il
left and right with the "TAB" and
"Q" keys. The game is split up in-
to rounds, at the end of which
you get bonus points for each
missile left, and each city r€main-
ing intact- You get thirty missiles
per round (three per base), and
the game finishes when all your
cities are destroyed. You get a
bonus city at every 1500 points (if
you manage
keyboard for

to stay at the
that long. One

(should I say only) nice touch in
this game is that it is BREAK'
blocked, in other words only
CTRL'BREAK or switching off
will remove the game from
memory (this is probably the only
way they can get people to play
it!).

The graphics and sound in
this gam€ are barely adequate. I
doubt if it would be worthy of
publishing in a magazine, lel
alone hying to malket it from
such a reputable company as
Bug-Byte. To sum up this piece
o( software, it would make good
fire-Iodder for Winter: a waste of
tape!

Redngc Table:

SOUND 50%
GRAPHICS 45%
DOCUMENTATION 65%
VALUEFORMONEY 55%
OVERALL 50%

The idba of Space Kingdom is to
captrir€ all the systems in the
galaxy other than Sol, where you
are based. There are several
commands available. "Attack" is
used to capture a planet in order
to expand your empire. You
must. of course, have enough
fighters and sufficient full
transports if your attack is to be
efrective.

You have a powirfr.il com-
puter which is used to obtain in-
formation on planets which you
have successfully scouted. A new
list of commands is displayed on
choosing the "computer" option;
there is a map. a director or status
reports. The map also has a
distance calculator.

''Embark' sets you off on a
iourney to your chosen planet.
You must have told the navigator
where you wish to travel first.
You may order scouls to other
planets to estimate your chances
if you were lo attack, or you can
buy more lighters and call up
conscripts so your forces are
strong enough. Finally. you may
order Dr- Everest to put you in
suspended animation so you may
sleep until scoub have returned
or fighters buih.
' The game itsell is great fun to
play. and you will gain a lot from
experience, for example how
many fighters and transports you
are likely to need to attack a
planet successfully. I am now in a
position to attack Xyess, a
powerful planet, as I have learn-
ed how much force lo employ.
Once you have a fair experience.
you willfind attacks more fruidul.

You will need a good strategy
to play the game well. You must,
for instance. collect taxes from
the planets that you control in
order to pay for yotrr supplies.
and this should be done
whenever possible.

Ratlngs lable:

Rrdngr Tcble:

SOUND
CRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

35%
10%
65%
40%
45%

n

*

SOUND
GRAPHTCS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
75%
70%
65%
70%

I can safely say that City Defence
is one o{ the mosl boring games I
have ever had the misfortune to
come across.

You are asked to delend five
cities from a missile attack by fir-
ing rockets from one oI three
bases. You can have up to live
rockets in the air at any one time,
and you can control the last

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
60%
80%
75%
80%
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IF YOU HAVE A BBC MICRO

THEN YOU NEED

is the newsletter ofthe Independent National BBC Microcomputer lJsers Group. Ifyou want

thb best source of information on the BBC Micro you can't do with

interest - hardwarq software, business, games or education then

out

Also,

disks), cassette leads and 1.2 ROMS I"OR ONLY f,5.50 INCLUSI\IE - THE CHEAPHSI' I'RICE ANYWHERE!

(Members Only)

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

and vou'll be hooked for life!!!

Please supply me with

Please send the goods to:

NAME...................

more details about and your special offers

a sample copy for f,l.ffi and an A4 SAE (lTppostage)

I UK 12 Month Subscription for {12.00
1 UK 5 Month Subscription for f,6.00

I Overseas Surface Mail Subscription for {14.00
(air mail rates on application)

ADDRESS

I enclose a chcquc/PO for f, p madc payablc to LASERBUG.

I?leasc scnd thc form to LASERBUG Dcpt. B, l0 Darvlcy Ridc, Colnbroolq Stough, B€rks., SL3 OQH

.#en\q

has

No matter what your

something for you.

has available many special offers including dust covers (for computer, monitor, printer,

t
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W. S. Dmdes

lnis program sets out lo create a
Jser friendly" data storag€

:.'stem. electonic filing syst€m,
:arabase - call it whal vou will.
\lost databases ara aimed at a
:road Spectrum ol us€rs and
-,ften fail to cater for the in-
::vidual's personal requirements.
lue to the inevitable soltware
:rotection within commercial
rrograms and the use oI shange
,ariables, it can be very difficult to
:,ler these to suit personal needs.

Try out this flexihle,
user-definable prog ra-m
for your own persona!

filing-system
requirements.

record and modify a record to
update or change an enfty.

The on enor" statemenl is
utilised to distinguish between
errors. lt is a good idea to insert
this lin€ from the start so that any
unexpected enor can be reported
(without line number) and the
program returned to the main
menu with data still intact. To find
th€ Iault (e.g. typing error) press
"Q" and 'Y" and then type.PRINTERL'

FILE CREATION
When run for the first time no
data file will exist to load so it will
be necessary to create one. First
o[ all you must define the head-
ings which you wish to use on all
your records. This willdepend on
which kind of data you wish to
store (e.9. telephone list, address
book, kain numbers). You do
this by going first into edit mode
and selecting "Headings". You
then enter the number of head-
ings required and the text (e.9. iI
you were keeping a coll€ction of
C B. handles, you might have
five heading lines: l.Handle,
2'Home Add, 3-Location,
4-Signal, s-Date). Headings are
not necessary but you must
define how many entries you
wish to have per record.

DATA ENTRY
Once this is s€t up, you may then
start entering your data into the
records by using the ADD
RECORDS option in the edit
menu. You may save a file at any
time without loss of the file from
memory (providing you have a
file to save). II you do not enter a
file name on the save or load
option but simply press RETURN
then the filename "DATA" willbe
inserted.

All the options are self,
explanatory but a word of
warning about the ORDER,/
SORT option: if a lot of data is
present (more than 100 records
at 10 lin€s with an average string
length of 30 characters per line)
then the computer can run out of
memory and the program win
ctash. All other safeguards,
where possible, have been used
to ensure that data is not lost i{ an
ertor is met.

CONTINUED OVER
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ODEL B/PROGRAMMING DATABA

ADAPTABLE
Here then is a program that can
be altered to suit the type of filing
;ystem normally used and the
manner in which the information

I

4

A,

I

&

is handled once loaded. The pro-
$am is carefully structured to
enable procedures to be easilv
altered. added to or removed 

_

The programme can cope
wilh loading and savinq of files,

printing and listing records in a
file, searching for an entry, and
sorting records into alphab€tical
order. lt is also possible to cata-
logue a tape or disc, add to the
number oI records- delete a



LINE NO
70>120

520>540
550X20
630

640>700
710>830

r30>220

DESCRIPTION
Sets up variables and anays, sets error to deal with
channel errors on loading from disk.
Gives option list for load, save, print, edit, {ind.
catalogue and quit.

- ends program.
DEFPROCL Loads file from tape or disk.
DEFPBOCS Saves file from tape or disk.
DEFPROCP Prints,/Displays records on file.
DEFPROCED Selects edit mode and resets eror
to refurn lo the edit menu iI an enor is detected
(es. ESCAPE).
Prints edit menu options.
Selects which edit option is required.
Runs program again to zero all records and enable
a new file lo be loaded or created.
Deletes a record ently.
Changes a record entry (note part of this procedure
is us€d in other options to add to records and print
records).
Adds new records to file.
Sets prompt headings to each file.
Finds a record ent4r.
Sorts records into alphab€tic order.
Prints up main menu and options.
DEFPROC PRINT Displays entdes onto screen.
DEFPROC TITLE Prints program title (a prime part
to be changed once the program has been changed
to put your own titles on the screen).
DEFPROC CAT Catalogues contents of disk or
tape (this takes a long time on tape but as with all
oplions can be aborted at any time by pressing
<ESCAPE>).
Handles file enor.

230)Quit
240>320
330X10
410>500
510

840>880
890>960
970>1040
1050>1100
1110>1170
tlao>1220
1230>1240

1250>1290

1300>1310

OPTIONS LIST
LOAD FILE Will load a previously saved file onto tape or disk.

(lf no file name is entered it will default to a
Iilename of "DATA").

SAVE FILE Will save a lile to tape or disk. (lf no Iile name is
entered it will default to a filename of "DATA").

PRINT RECORD Will give a listing of records asked for to the screen
and/or printer.

FIND RECORD Will find any occuftence of searchshing in all
records and display to screen and/or printer.

ORDER,/SORT Will sort all records on file into alphabetical order.
TCATALOGUE Will catalogue all files on disk or tape. This magbe

one of the most useful procedures with a disc
system for finding file names (tape will take a lot
longer than disc but can be aborted by using the
<ESCAPE> key).

QUIT! End program run.
SOME OF THE VARIABLES USED

A$(X) -Array for contents oI records.
B$(X) -Array for contents ol headings.
N -Number of records on file.
G -Selection for main menu.
F$ File name of loaded file.
FS$ -File name o{ saved flle.
C -Used as a counter for loading files.
A -Used as a counter lor saving files.
R -Contains lowest record number requested.
Rl -Contains highest record numbel requested.
E$ -Enables pageing mode when displaying contents

of records.
Q$ -Selecrs prinrer ON/OFF.
P$ -Contains selection for edit menu.
RE & RS -Used to delete records lrom file.

I have also included (below
but not in the main listing) a lew
procedures which the user may
like to substitute for a procedure
tha they regard as unneccessary.

DEFPROCBYTES counts
the bytes per record used and
averages them out to give an
estimate of how many more
records can be used. This would
be a useful procedure if a lot of
information is to be stored on one
file to pr€vent the memory from

being used up and a "No room"
error occurring. See Program
Listing 1.

DEFPROCSAVE can be
altered if on a disc system to stop
"can't extend" file erors. What it
does is to save a file as "DATA"'
unlock the loaded file. delet€ the
"DATA" file and rename the sav-
ed file as "DATA". It then locks
the file again to stop accidental
wipeing. This would only be of
use to update an existing file.

PROGRAM LISTING 2

PROGRAM LISTING 3

MODEL B/PROGRAMMING

68 AAB C OM PUTING JANUARY/FEBRUAN Y 1 9 84

PROGRAM LISTING I

PROGRAM DESCRIPTION
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MODEL B/'EPSON MXSO AND FXSO

The chances are that if you own a
BBC micro and have an Epson
print€r you will have con-
templated producing a hard copy
representation of a high resolu-
lion colour graphics display. You
may well have spent some time
entering and debugging on€ of
th€ severalprograms around, on-
ly to be disappointed with the
results. This article describes a
short and efficient machine code
program which produces a high
quality grey scale pattern dump.
The main features of this pro-
grams are:

1) Grey scale or hash patterns are
us€d to represent the sixteen col-
ours available on the BBC micro.

2) The grey scale patterns are
programmed in BASIC as user
defined characters. This allows
you to deline patterns according
to application, e.g. colour printer
or bar charts-

3) Selection of grey scale pattern
is made on the basis of physical
colour. not logical colour. This
allows the user to change grey
tones quickly by means of the
VDU19 command.

4) A large {approx 8.9" by 7.5")
high resolution (640 by 896
points) true aspect ration print is
obtained in all graphics modes.
i.€. the ratio of the width of the
height of the screen dump is the
same as that oI the display on an
average TV screen. Fine ad-
justments can also be made to the
height ol the image.

5) The compact machine codes
can be easily accessed ftom
BASIC with either cassette or disc
liling systems.

ENTERING THE
PROGRAM
We are publishing two forms of
program - the full BASIC
assembler source code. and a
much shorter BASIC program
which directly pokes numbers in'
to the computer's memory. The
t o versions produce identical
machine code files. If you intend
modifying the program you
should enier the assembler

State of the art dumping
of spectacular colour

graphics from your BBc
Micro to Epson printers

gives ACORN copyright 19oz
not 1981) the program can be
simplified as follows:

Delete lines 150. 1840'1870
7920-1940
Add the following lines:

330 P% - relocate%
335 O% = HIMEM
1910 OSCLI "SAVE SDUMP
"+STR$HIMEM+"
"STR$ 0%+"
"STR$ relocate% + "
"STR$ relocate%

source code, otherwise you will
probably find it much quicker to
type in the 15 lines of obscure
numbers.

The 194 line BASIC
assembler program is written for a
disc system with BASIC 1. The
program can be simplified for
BASIC 2 and cass€tte based
systems. Although the text can be
compressed considerably by the
compaction of lines and the
removal of comments and
spaces, this is probably not a
good idea as it will make the pro-
gram much more difficult to
check and change in the future.
Unless you are familiar with the
use of lhe 6502 assembler built
into BBC BASIC it is advisable to
enter the program exactly as
listed. Make sure that you save
the BASIC program belore runn'
ing as typing mistakes could
cause proglam corruption when
tun,

If you choose th€ easy way
out and enter the short progradl
make sure that it is the correct
version for your system. There is
one listing for use with discs and
one for cass€ttes.

DISC SYSTEMS
Once you have entered vour
BASIC program, be it the long or
short version. save it before runn-
ing. Don't save it under the file
name SDUMP in the current
directory as the machine cod€ file
will take this name. Now run the
program. Provided gou haven't
made any typing enors the
machine code generated by your
program will be automatically
saved to disc.

If you have ent€red the long
version and have a BASIC 2
ROM in your machine (pressing
BREAK lollowed by REPORT

CASSETTE
SYSTEMS
Before starting to type in the pro-
gram check that you have the
1.20 operating system ROM in-
stalled in your machine by typing
'FX0. The machine code pro-
gram uses severalsyst€m calls not
implemenied on the 0. 10
operating system. If you still hav€
the old operating system consult
your local BBC micro dealer.

Enter the long or short pro-
gram. If you enter the long ver-
sion vou must make the following
changes to the program:

Delete lines 150. 1840- 1940
Add the following lines:

330 P% - &D02
1840 'SAVE SDUMP DO2 + FO

Save the program to tape
before running - avoid calling
the program SDUMP as this will
be used for the machine code file.
Wind the tape to a blank section
and run. Provided you havent
made any typing errorc the
screen should come up with the
familiar 'Record then return'
message. Follow this instuction
and the machine code program
will be saved to tape.

USING THE
SCREEN DUMP
It is advisable to test your screen
dump program by entering the
short demonstration progtam. If
this produces unexpected results
go back and check the assembler
program for typing errors.

Now decide on the grey scal€
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:::terns you require. Th€se are
:' rgrammed as user defined
:::een characters on an 8 x 8

rrrix using the VDU 23 com-
rnd. Screen character codes

-i0 through to 255 are used to
. lpresent the 16 physical screen

ours. Thus character code 240. rsed for printing black pixels,
-il for red. 255 for flashing

1te black etc. Setting a bit in
,- character definition causes

" ? printer to plot a point.
You may decide that th€ ex-

: rple of grey scale character
.irnitions given in the

:'- monstration program is ade'
i.ate. However, you may well
:. able to improve on these for
. ur own particular application.

-Lese characters were designed
generate a fairly homogeneous

-,\!ure taking into account adia
::nt colour effects. Note that a

eck screen will set all points on
e print-out and that white will

i:i none. You may wish to
-:'!erse the sequences ol the

r laracters to produce a n€gative
:rnt'out. i.e. white on the screen

= black on the printer, as obtain
,i on a normal listing.

ln the demonstration pro
tram. point densities gradually
-?crease ftom black to white in
-e following order:

3lack. blue, red. magenta
;reen, cyan, yellow. white.

This sequence corresponds to the
jrey scale obtained on a good
clack and white monitor plugged
:nlo the video output socket.
Black and white televisions will
probably have a slightly different
Jrey scale sequence owing to the
presence oI the colour sub-car er
n the UHF output signal.

ed bv BASIC as a temporary
work space but is not required for
the duration oI the screen and
will not upset its operation. The
program automaticallY runs and
returns to BASIC in the same
way as other disc utilities. Note
that the user defined characters
are not destroyed by pressing
BREAK or CHAINing other pro-
grams. You may therelore lind it
convenient to define the $ey
scale characters in discl BOOT
program.

CASSETTE
SYSTEMS
With a cassette system you
should now load the short
machine code screen dump pro,
gram which you created by the
statement

.LOAD SDUMP

This loads into the computer's
memory from location &D02.
This area is normally not used in
BASIC systems with the cassett€
Iiling system.

You may now run your pro
gram which draws the required
graphics picture. The screen
dump is then activated by the
statement

Eremple dump

PROGRAM
DETAILS
ln order to keep the machine
code program compact, occupy-
ing ,ust 234 bytes in memory,
Acorn documented operating
system calls have been utilised
wherever possible. The reader is
directed to the BBC user guide
for details of these and to the Ep'
son pdntq manual for details on
the bit image printing modes.

PICTURE
DIMENSIONS
Regardless of graphics screen
mode the printer is set up for dual
density bit image printing. This
gives a resolution of 120 points
per inch in the horizontal direc-
tion and 72 points per inch ver'
tically. In order to obtain the
largest pdnt size on a single sheet
of paper it was decided to be
slightly unconventional and print
the image s,deways. Thus the top
right hand corner of the screen is
printed ftst in the top left hand
corner of the paper. 640 points
are read ftom the screen in the X
d,rection at every other pixel
position. This is the full resolution
available in graphics mode 0.
Because these points are printed

vertically on the paper the image
width is always 640/72 - 8.89
inches. In the Y direction 256
points are read from lhe screen at
every fourth pixel position, this
being the vert,cal resolution in all
graphics modes. Each vertical
poinl determines th€ setting of
thre€. sometimes four. horizontal
coltrmns on the printer. The
height of the printed image can
be adjusted by varying the fre-
quency at which four columns as
opposed to three are used to
represent a point tak€n from the
picture. This parameter is set by
the variable ycomp in line 300. In
lhe listing ycomp is set to 2. This
means that four columns are
printed on every other point read
Irom the screen. This gives a total
of 896 columns across the screen
which at 120 points to the inch
gives a picture height of 7.47
inches. This produces a printed
image well proportioned with
respect to the picture on a typical
TV screen. Changing the value oI
ycomp to 3 gives a total of 853
columns across the screen. This
gives a picture height of 7.11
inches which is exactly that re-
quired to produce square areas
Ior ind,vidual pixels on the BBC

CALL 8:D02

Note that the grey scale defini
tions and the screen dump
machine code are not affected by
use of the BREAK key or
CHAlNing of other programs.
You may therefore lind it conve
nient to load these in an initial
Setup Program.

DISC SYSTEMS
Ihe machine code file SDUMP
should be in the current library
lirectory. The screen dump can
then be activated at any time by
rhe statement

.SDUMP

This has the effect of loading the
screen dump into the computer's
memory from location &600 up,
wards. This area of memory is us-

GENERAL
POINTS
Before running the screen dump
program ensure that the default
parallel printer port is selected,
otherwise your daisy wheel on
the serial port might have trouble
recognising some of the stange
characterc sent to it! h should be
noted that the printer is d,sabled
on €xit from the screen dump
even iI it was enabled before
entry.

GOT-OTJFt DIJ?{P

EP=;0]r

RAMMING/GRAPHICSPRO

CONTINUED OVER
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This can be €xhemely useful
when printing geomehic forms
and was used to generate hue
circles with the demonstration
program. Finally, for some scaled
applications the occassional
fourth column may become an
embarassment. in which case
setting ycomp to 256 will always
produce iust three columns for
each of the 256 points, giving a
height of 6.4 inches.
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computer graphics. for his com
ments and permission to publish
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graphics on the BBC micro con
tact Abbas on Cambridge (0223)
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As the name oI the program
suggesb, the idea of this gam€ ls
to guess a combination oI
colours. The computer gener-
ousb awards ten tums to test oul
your logical thlnking. II you
succeed ln this the computer wlll
play Happy Birthday. lf you still
have not guessed the combina-
tion after 10 tums the comput€r
will tell you tlre solution.

The colours are entered by
pressing one ol the function keys
as follows:

l0-red
fl-yellow
t2-green
f3-blue
14-cyan
15 -white{6-enler the sequence of
colours as a guess.
f7-mistake, last tum (only iI
you have not pressed 16)
again.

Full inshuctions ar€ given in
the program.

HOW IT RUNS
In line ooe the mode for

displaylng inf ormation is
s€lected. This can be any mode
you wish.

In lines 2-6 th€ combination is
made up randomly.

In line 6 the computer jumps
to PROCinfo which is in lines 121

to 144. This procedure dlsplays
inlormation about the game.

In lines 8 to 15 the function
keys are delined so that they

have values from on€ to six to
enable you to enter the colours
by pressing one oI them lnstead
of using CTRL-A to CTRL-G. I
advlse you to put a note above
the keys so that you can see
which key reprrsents which
colour at a glance.

In line 16 the computer,umps
to PBOCboard which s€ts the
screen up Ior dlsplaying colours.

In line 17 a loop is started and
run through ten times. WM ls the
variable that determines at which
helght the squares and triangles
are drawn. In line 18 the com-
puter jumps to PROCguess.
PROCguess reads gour guess
from the keyboard and checks if
your answer makes sense. That
is, iI the numerics you enter are
within the prescribed rang€.

The progam now jumps to
PROCcheck. The variables used
in PROCcheck do the following:
NOCI to NocT is the numb€r of
ones to *vens that are in the
computer's combination. So if
the computer's combination is
red, red, green, gteen 11,1,2,2,)
then NOC1 is equal to 2 and
NOC2 equals 2. NOR1 to NORT
are the number of ones to sevens

Guess the correct colour
combination and earn the

applause of your BBc Micro.

MODELS A/B GAME/COLOURGUESs
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\
that are in your guess.

In lines 74-85 NOM1 to
NOMT are calculated. If there are
(for instance) 3 red squares in the
combination and your guess con-
tains 3 red squares or less, then
all the reds from your com-
bination are also in the
computer's combinatlon. ln that
case (a colour occurs more often
than the number of the colour in
your combination) the computer
calculates NOMl (equals the
number oI 1 to 7 that occur in
any way) in lhe lines 74-79.

If the number of ones to
sevens that you think are in the
combination is larger than the
actual number then the computer
calculates nom 1 to nomT in lines
80.85.

In line 86 everything is
treated as cow (in the com-
bination but not in the right place)
and added giving a number of
cows that might not be right. lt
might not be right because there
also could be bulls (in the
combination and in the right
place).

Well, in the lines 87-91 your
guess is tested for bulls. For every
bull found the number of cows is

decreased by one and the num-
ber oI bulls is increased by one.

Now the computer knows
how many bulls and cows there
are, it iumps to PRoctriangle. If
the number of bulls is four then
the iump is to PROCguessed.

When the program has com-
pleted the loop 10 times and the
combination remains undis-
covered then the game is lost and
the conect solution displayed-

Now I will explain what
happens in the lines 62 to 73.
This method is easy to use and
might be useful in many program
operations.

If you want to test colourla,
colour2a, colour3a and colour 4a
for the occurrenc€ of ones then
you could write: lF colourla=1
NOC1-NOC1+1and
the same lor colours 3 to 4.'

This works perfectly but there
is an easier method: NOC1 -
-1r (colourla-1) - 1r
(colour2a- 1) - 1.
(colour3a= l) - 1t
(colour4a - 1). (colourla - 1) is
called a Boolean. A boolean can
have two values. It is either
FALSE or TRUE. ln most com-
puters FALSE returns a 0 and

TRUE returns a 1. In BBC
BASIC however FALSE returns
a 0 and TRUE rehrrns a -1. If
colourla is one whose value
between the brackets is -l then

multiply this by -1 and you get
1. I hope you enjoy the program.
If it does not work first time then
your mistake is probably in
PROCcheck or in PROCtriangle.

rrTFm E€rrHo ro Ho+so
!tsl)lE a€rrva,DRtu s€r.v€+so

,,, s"......;.;l
tr!1:!Nt hu
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Gaty W. Collins

This program is a combined
demonstration oI the musical and
graphics abilities of the BBC
Micro. lt plays the tune
CAVATINA ln two part harmony
(based on the solo guitar arrange'
ment by John Williams) using
h^ro different sound envelopes.
while displaying the music on a
stave on the screen.

I chose MODE 4 for the
graphics, as it has a low memory
requirement. However, if the
user-defined character definitions
and envelope definitions are sav-
ed in a separate program which
then CHAIN'S the main pro-
gram. it will run in MODE 1,
which has the same resolution,
but two extra colours. Coloured
borders, llashing title, and other
such effects may then be used.

ln order to keep the notes
printed reasonably synchronised
with the notes sounding, a delay
has been introduced. This causes
slight hesitalions in the sound in
one or two places. A smaller
value ol delay may be used in line
730. but this will result in the
notes being printed more quickly,
I chose the value given as a com-
promise.

No flattened notes are
drawn. Instead (for example) B
flat appears on the stave as its
enharmonic equivalent, A sharp.
Since boih of these notes appear
in the music. and the value of the
pitch in the sound data is the
same for each, distinguishing bet-
ween them would be somewhat
tedious.

It should not prove too dif'
ficult to modify the program to
play differ€nt tunes. Long pro'
cedurc names have been used
and they are in general, mean-
ingful names, so the program
should not be too hard to follow.

PROGRAM
DESCRIPTION
Line 10 When ESCAPE is press-
ed. it restores default windows.
sepafates text cursor, clears
screen, reports and stops.
Line 20 Prints title
Line 30 Dimensions arrays
Line 40 Reads values from
DATA into aray A%
Line 50 Initialise variables
L ines 60-310 User -defined
character definitions

Lines 320-330 Envelope defini-
tions
Line 340 Sets up first graphic
window, moves graphic origin,
.ioins text and graphics cursors
Lines 350-360 Selects colours
and clears graphics screen
Line 370 Calls procedure to
draw stave
Lines 380-390 Prints treble clel
Lines 400-430 Prints key
signature (E maior)
Lines 440-450 Delines and
prints tim€ signature
Line 460 Prints barline
Line 470 Redefines graphics
window and moves graphics
origin
Lines 480-550 Main program -
res€ts variables at the start of €ach

bar, reads data and sounds note,
calls PROC note to print note.
checks iI end oI bar has been
reach€d.
Lines 560-590 PROC stave -
redraws stave at start oI each bar
Lines 600-650 PROC check -
restores data pointer as necessary
Lines 660-790 PROC note -
calls PROC leger, prints a natural
sign (line 690% or a sharp sign
(line 700) if required, calls pro-
cedures to p nt note on stave,
updates H% and arrays BAR%
and E%.
Lines 800-830 PROC leser -
prints leger lin€s if required,
above or below stave
Lines 840-980 PROC duration
- sets value of variable Note ac-

cording to duration parameter
Lines 990-1120 PROC print -
us€s value of Note to print re-
quired note on screen
Lines 1130'1160 PROC wait -
wail for specified time
Lines 1170-1780 DATA for
SOUND statement
Lines 1790-1800 DATA for ar'
ray A%

VARIABLES
A% Array containing data
relating to pitch of note
H%,V% Horizontal and vertical
co-ordinates to print note
D Determine whether or not to
increment H %
NUM% Number of notes played
BAR% Anay holding tobldura-
tion of notes played on each
channel since the start of the cur'
rent bar
E% Array containing values us'
ed to initialise BAR% at the start
o[ each bar
C.P.D Channel. Pitch and Dura-
tion of note played
Note Relates duration paramet€r
to note printed
BARLENGTH% Duration of a
bar (48 in this case)
HIGH% Highest row number of
array A% (36 in this case)

Notes
VDU is used extensivelg to send
chaGcters to the screen
VDUX is equivalent to PRINT
CHR$S,

Note that VDU
8 - backspace cursor
VDU 9 - forwardspace cursor
VDU 10 - cursor down
VDU 11 : cursor up
YDU 4/5 separate/join text and
graphics cursors
VDU 23, X,a,b,c,d,e.f,g.h -
defines ASCII characler X \224 -

2551
XMODY = Remember after X is
divided repeatedly by Y until the
result is smaller than Y.
xDrvY - rNT (x/Y)

HOW IT WORKS
A graphics window is defined. in
which the music is to be printed.
The stave is printed with the
heble clef, key signature and time
signature on the left, and a
barlin€ on the right. The graphics

Play Cavatina in two part
harmony on your BBC.
This program plays the
tune and displays the

musical score
simultaneously.
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window is then redefined so that
the clef, key signature and barline
are not subsequently erased.
After each bar of music has been
printed. the graphics screen is
cleared and the stave redrawn
before the next bar is started.

There are ihree beats to the
bar. each chosen to have a dura-
tion of 16. so a bar is complete
when notes have been played for
a duration oi 48 on each chan
nel. Thus. BARLENGTH% is set
lo 48 in line 50. The array
BAR% holds the sums of the
durations of the notes that have
been played on each channel
during the current bar. If the
duration on either channel ex'
ceeds BARLENGTH %. line 860
of PROC duration modifies the
value (locally in lhat procedure)
to ensure that the correct note is
printed. and the excess is stored
rn the anay E% (line 760 in
PROC note) and used to initialise
BAR% to the correct value at the
start of lhe next bar (lines 530.
480).

As the last few notes are pro
.onged. the values of duration
must be modified before being
added to BAR% (they are halved
:n line 980 of PROC duration).

A channel number 0 in the
Jata is used in places where it is
recessary to restore the data
pointer to a new position. When
rhis is encountered. line 500
Jiverts the program to PROC
;heck.

It is necessary for the pur-
pose of synchronisation to sound
roles of zero amplitude in some
:ars. Since the amplitude is con-
:rolled by the ENVELOPE
iratements, a pitch parameter
:ero is used in places where a
:lot€ of zero amplitude is re
.tuired. This is checked by line
r10, which sounds th€ not€, or
jilence. for the duration given.

The arrag A% contains the
:ollowing data on each note:

A%(X,0) gives the vertical posi-
tion at which the nole is to be
printed on the screen. Ifound this
to be the easiest way of relating
the pitch parameter of the note to
the vetical position. (Not€ in
passing that the pitch parameter
passed to PROCnote in line 520
,s (P-21) DlV4. This is because
the lowesl note used is E with
pitch 21, and there are four pitch
units per semitone. The array
elements to be accessed are 0 to/
36).
A% (X.1) - 2 if a sharp sign is to
precede the note
= 1 if a natural sign is to precede
the note.
A% (X,2) gives the number of
leger lines to be dtawn- A positive
value indicates leger lines above
the stave; a negative value in-
dicates leger lines below the
stave.
A% (X.3) is rest to 0 at the start
of each bar lt is set to one when
a sharp or natural sign is printed.
and is used to prevent repetition
of accidentals on the stave line
during any one bar. If notes are
to be sounded simultaneously on
both channels. then one must be
printed directly above the other
stave. The variable T is used to
determine whether or not H%
should be incremented in line
77O. lF -f is short for IF T -
TRUE.

PROGRAM
ALTERATION
The following alterations may be
necessary if converting the pro-
gram to play oth€r tun€s on two
channels.

The program could be ex-
tended to play tunes on three
channels. in which case addi
tional changes will be required,
but it would b€ better to .edesign
the program to print two stav€s,
as the additional noles tend to
make lhe stave overcrowded

Envelope definitions.
Key signature. ll you change lhis. you will have
to change the second number of each three in
the data for A% as follows: 2 - print a sharp
before the not-e: I - pnnl a natural before lhe
note: 0 - print the nole alone.
Time signature.
Gives delay after last note is printed. Remove
the line, or change value of NUM%.
PROCcheck, restoles data pointer.
Conditions for, and length of delay, may be
altered
Delay Ior prolonged notes at the end.
Determines spacing of notes printed (semi-
quavers closer together).
PROCduration and PROCprint.

The notes printed. and the duration to
which they conespond, may be changed
Data for sound.
Data for anay A%.

Llne
20 Title
30 lI the range of notes to be played is different, the

dimensions of array A% may need to be
altered, as will the data. As it stands, the pro'
gram covers 37 notes, E to E octaves higher. ar'
rang€d for the scale of E major.

40 HIGH% should be set to the number of the
highest row of array A% BARLENGTH%
should be set to indicate the duration of one bar.

50 Mak€ sure that the data pointer is restored to the
right line.

Character Dellnltlon.
Some additional user-defined characters may
be required. Note that once the clef has been
drawn (line 390) characters 23O - 237 nay be
redefined. After the time signature, characters
250 - 253 are no longer required. Characters
254 - 255 are unused.

Character 244 is used for leger lines.
Characterc 226 - 227 are the heads of the

notes (open and closed.
Characters 225. 228,229 and 238 are us-

ed for th€ upward pointing stems and tails.
Characters 247 - 249 are used lor the

downward pointing st€ms and tails.
Character 241 is a dot.
Characters 245 - 246 give a tie between

two notes.
Characters 239 - 24O are used for the

sharp sign.
Characters 242 - 244 are used for the

natural sign.

440 450
570

600 , 650
730

'140

780

850 - 1 120

1170 , 1780
1790 1800

PROGRAM LISTING

60 VDU?S,??a,o,o,o,o, o.o,o, r2,

r@ vDU2f,22S. 12.,2.F, r5

vDurr.23a, J3.34.65.66. !S

v0u2J,2f7ro,o,2.. :6,s2! lr. r7. l4

SOUND/GRAPHICS

CONTINUED OVER

Lln€s
320 - 330
400 - 430
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Graphics Like
Greased - -

MODELS A/B ELECTRON PROGRAMMING/SPEED

This issue s Spacetime is mostly
about speed, since qraphics,
though fast on the BBC micro, is
still often the thing thai seems to
slow down a game more than
anything else.

GETTING RID
OF VDU23
First, however, some asides on
other hopics related to graphics
and animation. Take a look at the
lollowing lin€ of Basic:

t20v Du 23, 224. 60. 60, 24,
o0.255,60,36,36

This is a perfectly ordinary
VDU23 statement that delines
character 224 as a small human
iigure. The eflect it has when the
program gets to it is that a stnng
of eight bgtes in paqe C (paqe C
runs from &C00 to &CFF in
memory) are s€t to the numbers
o0.60. and so on. Every tim€
character 224 is used subse-
quently. either by PRINT
CHR$224 q by VDU224, these
bytes a.e taken out of pag€ C and
put into the screen memory in the
appropriate place, possibly after
ceing manipulated in various
ways to make the Iigure appear in
a particular colout.

If that makes you think it
might be possible to bypass the
VDU23 statement altogether,
;ou are rlght: we shall come back
:o that idea later. For now.
rowever. let us assume gou do
.vant to deline character 224 as a
human figure, and you are not
going to redefine it any other way
rl any point in the progam: in
rrher words, character 224 is a
small person and is going to stay
rhat way.

In this case, the line 120 that
iefines character 224 is almost
.ertainly going to be used only
once in your prognm, right at the
beginning, Yet the line is rather
:ong in terms of bytes - no less
rhan 35 bytes. If Vou wish to
lefine all of the charade$ 224 to
255, the block of VDU23
statements can easily take up
more than one kilobyte in all - a
massive proportion ol the eight or
so kilobytes you have to play with
rhen using modes 1 or 2.

Obviously the thing to do is to

No need to resort to
machine code for rapid
graphics. Speed up the
action on your screen

with Peter Voke',s
spacetime.

to keep redefining chaftcterc 224
to 255.

4or5?
Now l€t's turn to the question of
speed. A surprising number of
BBC micro owners believe that
graphics of one sort or anoth€r
are slow, and that little or nothing
can be done about it. In fact there
are many kicks that will help to
speed up graphics, some of
which are very dramatic.

Most micro us€rs will notice
quite soon alter starting to pro-
gram how much quicker CLS is
than CLG. On my micro, CLG
takes just over a third o, a se-
cond, while CLS takes only 0.03
seconds - a tenth of the time.
Fewer people realise that any
printing or graphics done under
VDU5 is far slower than und€r
VDU4. The micro spends a lot of
time calculating how and where
in memory to construct the
shape, working from the graphics
coordinates. since it has to check
graphics windows, the position of
the origin, and whether GCOLo,
GCOLI, or 2 or 3 is in use.

ln case you ate a newcomer
to the BBC micro, a bri€f ex-
planation is in order. Normally in
BBC Basic letters are printed at
the "text cursor", and graphics
such as lines and triangles are

, constructed using the "graphics"
cursor. lf you wish to place letters
or user-defined characters at any
position on the screen, or to
overprint on top of another,
perhaps in a diff€rent colour, you
have to use VDUS. This com-
mand makes all subsequent
PRINT or VDU statements place
characters at the graphics cursor
instead ol at the text cursor. The
trouble is that calculating graphic
positions takes the computer
much longer. and so moving a
spac€ship round the screen (or
pacman, or whatever) is likely to
be slowet

For greater speed, consider
using the normal VDU4 method
rather than VDUS. You will only
be able to have one-colour
characteE, buy they are often
more eflective anyway. To delete
a previous position before

move the block of VDU23
statements into a different pro-
gram that is run belore the main
game. A program such as this is
known as a "loader" program.
The important point to realise is
that the us€r definable characters
1224 to 255) will remain delined
so long as the machine stays on,
they ar€ not redefined, and
nothing els€ is done that might in-
terfere with the contents of
memory in mge C.

The loader program might
look something like this:

10vDU23,224,8, 1 6.32.48..
48....
20vDU23,245,...

320VDU23,255. t5 ,127 .).2.
7 ,2s5,20,20,48,31
33OCHAIN "INVADE/1''

l( you are familiar with the
saving and loading machine code
progEms, using 'SAVE and
'LOAD or 'RUN. there is an
even simpler way Just 'SAVE
CHAR C00 CFF and reloart thp
defined characters directlv. The
only disadvanlag€ of this'is that
Acorn would not approve since it
is not a "tube-compatible'
method. Incidentallv, if vou have
OS 1.0 or 1.2, it is better to "ex-
plode" the memory allocaiion for
user-delinable characters (see
user guide pages 427 4281 than

I
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redrawing in a new position, it is
necessary to use character 127
(the DELETE character), since
the well known GC0L3 method
only works with VDUS in action.
Also you will only be able to put
the characters at the normal t€xt
positions - 32 or 64 graphics
coordinate units aparl However,
you will find that the action is
much faster. On my micro, it
takes 0.83 seconds to fill the
screen with copies of a us€r-
defined character under VDUS.
but only 0.15 seconds using
VDU4 type print,ng.

FASTER YET
Th€ method of the previor.rs
para$aph can onlY be con-
sidered half way to real speed
and smoothness. Unless you
write machine code programs
yourselt. you have probably long
envied the rapid, gliding move-
ment of arcade games from the
Drof€ssional software houses.
lnd wished you could g€r the
same effect without going
through all the agony of writing
and debugging difficult assembler
code.

Well, there is a way. The key
idea is the one explained in the
first section: provided th€ right
sequence oI bytes is pui into the
screen memory in the right plac€,
the desired character will appear
on the screen. ln the end this is
what every PRINT, VDU or
PLOT statemenl is doing - put-
ting bytes into the screen
memory.

Fi6t, there are a few obvious
ways of doing this that ar€ rather
disappointing and slow in Basic.
For instance, you mighl lhrnk of
using the "byte indirection
operator" indicated by 7. flhe
User Guide has a good explana-
tion of the indir€ction operators !

? and $ starting on page 409).
This turns out to be rather slow,
though it is a good way oI seeing
how you might do graphics
directly from machine codes
which also works one byte at a
time. The pling operalor(!) which
acts on 4 bytes at a time, is a lot
b€tter . but still a bit slower than
the method I recommend.

STRANGE
STRINGS
Using the string indirection
operator $ might seem a strange
way to do graphics, since it is ex'
plained in the user guide as a way
oI moving strings around in
memory. This is not something
one often needs to do. However.
the $ operator actually works in a
rather simple way: it starts at the
memory location indicated, and
takes all the bytes from there on-
wards up to the next byte with
value 13 (&D in hex). This sug-
gests it might be a good way of
getting hold of a simple, non-
nonsense routine for copying Iair-
ly large blocks of bytes from som€
store location into the screen
memory- This is just what is
needed for fast animation.

A simple program example
will explain more than a thou-
sand words. Type in program 1.
try it out, and then see if you can
understand how it works-

The VDU19 statement picks
the colour red, and the string
variables A$ and B$ are set up so
that A$ can be used to draw a
simple, solid block of colour, and
B$ can be us€d to del€te it by
placing zero bytes (CHR$0) in
place of the non'zero bytes
{CHR$255). Line 60 stans a loop
that takes the variable I% right
through the screen memory in
steps of 16 bytes. Line 70 puts
the block of red onto the screen
using the shange method I

described in the last paragraph. h
simply puts the shing A$ right in-
to th€ screen memory eight
bytes with a value of 255. follow-
ed by one byte 13.

The next line is rather impor-
tant, as 'FX19 makes the com-
puter wait till the next TV frame
scan is about to b€gin, and gives
a much Smoother mov€ment.
(You might like to see what hap-
pens when you leave thrs out.) Il
you have OS 0.1 the 'FX19 will
not work, and gou should use a
delay loop such as

TIME - O
TIME 5

REPEAT UNTIL

instead.
Line 9 writes the blanking str-

ing B$ into the same position in
screen memory to remove the
red block, but unfortunat€ly
leaves one singl€ byt€ 13 that is
not wanted. Remember that str-
ings always end with a byte 13.
This unwanted byte appears as a
small red dot on the screen. and
is r€moved by line 10. If you in-
terrupt the program half way
through you mag also notice the
same dot appears at the end of
the red square, sinc€ A$ also
ends with a byte 13. This dot is
the one big disadvantage of using
the string indirection operator $.
But the red dot can always be
removed by using a lin€ similar to
line 10.

THE MEMORY
MAP
It is importanl to notice the way
the "graphical string" A$ appears
to move across the screen ds.it is
shilted up through memory. The
reason Ior this is the way that the
memory mapping of the screen
works. One text line at a time is
mapped (in mode 4 this takes
320 bytes), divided into 40
groups oI 8 bytes. Each group of
eight bytes forms a small vertical
column. and is in lact one
character. By using steps of 16 in
the loop, the block is iumping two
character widths, and hence ap'
pears to mov€ faster. It is never
worth using a step size less than
8. If you want vertical move-
ment, use steps of plus or minus
320.

The great advantage of this
type of method for animation is
that strings of any Iength up to
255 bytes can be used, to give
large characters. They tend to
spread out sideways, of course,
since the memory map works
along one text line at a time. If

you want graphics chatacters thal
spread over more than on€ text
line vertically, you will have to
use more than one string and
place them 320 bytes apart in
memory.

This disadvantage of the
method is that it is not "tube-
compatible" and hence will not
work with a second processor. ln
effect we are directly writing to
screen memory, which is not
recommended. However, the
advantages of speed and
smoothness may make you feel it
is worth breaking the rules.

CHARACTER
GENERATION
The other worry is how to g€t up
the string corresponding to a
complex, coloured shape- This is
very tricky, especially for mode
2. the most useful mode for ar-
cade games in full colour. My
solution is to use a character
gen€rater program. This allows a
character to be designed on a
large grid, and then used in small
scale.

lf you decide to buy a com-
mercial one. make Sure it is one
that simultaneously creates the
character in its actual small siz€ in
on€ corner of the sareen, and can
cop€ with various modes. It
should be possible to break out of
the program and write the
character, actual size, from its
corner of the scre€n directly into
some other location such as page
D, using the ! indirection
operator. All that is n€eded to
turn it into a shing is to put a byte
13 at the end of the block of
byt€s, and then the character,
colour and all. can b€ moved
anywhere else for storage using
the string indirection operator $.
Next issue's spacetime will have
some ideas on where to slore
data like this.

My character generator is a
home-made one especially for
coloured characters in modes 2
and 5, and it automatically draws
the character reai size in the bot-
tom corner of the screen, puts in
the byte 13, and copi€s the
chaEcter as a string to location
$D00. As usual, I shallend with a
challenge for the ambitious: to
constuct a character designer
program that does this for you.
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-4

x \
\q
/t-

A&B COMPUTINC JAI,IUARY/FEBRUARY 1984



EC MideoEDqt.r UI'!Edd. lcr.
tac^2a ltoi.rabErtud.1 59@EBc3 D& d.io..5i c,7aBlcSD Doubt. a.int dre ,nr.i.c.br r03 a58EC, EcohdErno..Ii 70@AMll Sp...hrr.rtoc. 55(E

BEC Mi.r@o6r'ut.r EcoD.t

AcorD.oft L@su6s.s

SELO2

sNt a

88C Mi.r@@pur.r Ccbl..

Br2l Pn ,.ohr. ,k Ahph.rct

BBcz d* Fi -*b, + $
aac23 co!..h. cdhL 2n 5-n +

aBc25

BrJ5D

Bac35D 32

zg)
250

r5 85
t5 35

99 55

BBC Micro.o6put.r. P.n.. -c a^t
BIC Xr|@@t. MqLll ,S0@
E MrcE&kM.d.l
B+ E..d
BIC MEldonDd.! I!,lod.l B

@Mno lt dda + DE
tE oor 5a520

BBC lGcto.@pur.r CoEpdtill.
Dn Drie..
BeGtlS SEh l6X dr.fBSCID Du;ldE.r, 2rrmr
iEC32S Sugl.2OOt doubl. nd.d

lac32D ast aolhl. d.d &s dnw
2@t 43@aEc?ls sql. a@l do$I. nd.d &
Lo.t dr.c dnv. o/m tucL
tnth.bL ?n 75

maD Dlsl douf,L .a.a & ho.r
aK dnr ao/E rd.r
.nkhobl.

A! dncdnBrrupDl.d rd, (oE..b..obl.l

BBC McrocorEput.r CooDotibL
PloDDy DiB

BBC Microcompulers
ModelB 5399.00

with disc
inlerloce
t{98.r9

A.ora & Acotalofi AooL6

Coicso Chorgor
Cdpubr, MoDb,. t Phtr b,
DotFn 063
D6. dna Er- 2na Pid. Ll.hn
NdrorF ! 7t
B.or. dd rorrtrr ht|ffi.ltsi l15
AI orf,.! ,bhr ly ioEol Fd 0S

lI ct .dr.d ElFd ro oE&blht
Golhh.it Leot lurDnryc .duid,.rot
.&f,xlhi.,r .Il.td d.t i. -Lcd.L.dr l.dli6- odr.u. rubd b itur
.drn{ .h.dr co.l Ell ad.r
CD.Lr dd. lAe.n & VE) occ..i.d nr,
E E6ltdc. d .rl r.-r .x.,1 IBC
fux rlud. 

'l 
laub4 @ 6, .l n(l 'tEt

liod n i..r.ov. o5t..r.i-to'd dd,t
,.l3v.d u, to 3PM i,I [. d..FrL.d rh. b@

AI prcducn ot. rudcr..d I., 12 h6nrhr tDi
iLr. o/ pcl'or ur.r.dr. ot ryl .quDE.d

a hou, ,.tu.. (omophon. alr.r trcur) dvaJobl.

t!t!!'s: oll e'ices U'ICLUDE
vl-T EnareTa(IrrioatFleqse
odd the cqrioge to your order.AaC,(,Is 5aL nd.d O no.t A6

IAC0ID Do*l. .d.d O tocl dxr
BECSTD DodL na.a& nocr dtrr

BBC Mido.ompurer Compqrille

sBmr
All ices correct ct time of

IaMON lltddk la3l corou

I2MNON mC 12" hrcl' rEluh.r
tudb' Crrt pl'drfid

9t4ON NECg ha} c-r hoi
mtu6 CEr p[ote[o.

339 25

gili,Hs'rfl$ilixfr-i#tTB'd'8'it?

BBC Mlcro.oBput.r Conpcriu.

BX& EpDlAxmrmb, 310 50rX& tpbifxmp,uL, {25 5ausT Bor l,tru.FF, & '[x6 ta95

iJ Fcsrtqstic service-
I wish rnore people
were <rs 'on the bcll'
cs you are. rt

TP. Tiverton. Devon
BBC Mioo.ohputer Acc.ssorio3

If you tlri+k our prices ane keen,
hait tit you tryour service.

Quclity: Service:

,f/ Once cgcrirr, mcny
thcnks for your
speedy crnd ellicient
service- ,,

B.Y. London

// I was pleosctntly
surprised to receive
your pocel yeslerdcry
only 2 working dctys
dter I Iirst wrote
lo you - not rnqny
suppliers in the smcll
computet rnGket
rncrrcge such o Icrst
turrtctround lirne.r,

, L.. Loadon

// Thoak you lor your
prompt, helpfu I s erice.r,

I.W., L@sley, BerLshne

rl I cln irapressed
with your quicL crnd
efficient setvice.TT

n.N., Per.rbo,ouqh

We only sell prime bronded products ftom the indus-
tyt leoding mqrulochuers such os Texos lrutuments,
Motorolq, Notionol etc. They cre oll current production
with recent dqte codes. We do not buy su-b slondcrrd
products, mqnulqchrrers surpLus ot job pocels.

AII orders received by 3.fl) pm cre despotched thol
some doy by Isl closs post or Dqtqpos! stock permitt-
ing. Better thor 95% oI the product ronge is in stock in
depth ot cny one time.

Volue for Money:
Relicrbility:
All syslems products ore hrlly tested belore despotch
ond ore gmoronleed to be in good workirrg order. AII
Iouls reported ce {ully investigoted cmd promp y put
right. lnvestigohon hos reveqled thqt the vqst mqi,ority
ol these lqults hqve occured qs q result ol donogi
coused in hcmsit.

JNIDWICH

Due to our bulk buying power ctnd low overheqds we
ore qble to ofler very ottqctive prices Ior even modest
quontities. A shoight compoison of our price Iist with
ory ftcnrchised dishibutor will reveol o huge di.flerence
- in some cqses our price is o third ol the competition.
Ihere cne no minimum order chcnges ond our posl
ond pockiag costs ore qctuql costs.

[-r.,rnrrcFtlr,-ocue-"-i,.-"r*-"*"-iilcii,'..G,,.;l
I Rrckuqhoil House Hirdercloy Rodd, R,ckoqhou, Su.fiol} IP22 IHH I

I
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One of the first conc€pts that
young children encounter at
school is PHONICS and in order
to help children of 5-7 years old
develop an ability to recognise
words which sound allke, I decid-
ed to develop this program for
the BBC micro.

The program is designed for
use in a classroom sifuation,
although by merely changing the
messages regarding the number
of pupils in the class, it can be
made suitabl€ for use at home.

Children are introduced to
small letters at s.hool belore they
are taught capital letters. This
means that they find it difficult to
use the BBC micro's keyboard.
On computers like the ORIC and
SPECTRUM this is easily rectified
by using a keyboard overlay, but
on the BBC micro a different
technique has to be adopted. I

decided thetefore to make this
program respond to the pr€ssing
of ANY key.

It is possible to change the
program to cover other words bY
changing the DATA lines. I

enclos€ a list ol suggested lines to
replace those from llne 450.

When the school took
delivery of its BBC Micro recent-
Iy, I really started to d€velop an

One of the first things that struck
me about the software provided
in the MEP'S Prim€r Pack was
that it was not really completely
suitable for the youngest children
becaus€ it required a degree of
{amillarity when the use of letters
that they did not poss€ss.

When children are first in'
troduced to letters in school, they
are taught to use lower case let'
ters. This means that th€y are not
capable of r€cognising the letter-
ing on the BBC micro's keyboard
until they are introduced to
capital letters at th€ age of about
6/7, although they may come
across some ol them before that

A robust word
recognition program

designed by a teacher to
initialise keyboard skills
in the five to seven year

old hracket.

space rocket which moves across
the screen pointing to each word
in turn. When th€y think that the
correct altemative is selected,
they must hit ANY key. In this
way it removes the need lor them
to hav€ any great keyboard skill.

A different sound effect is
produced for the correct
response and incor€ct response-
I have only used simple sound ef-
fects and graphics because young
children can be very easily
distracted from the main point of
the program if the graphics/-
sound is too entedaining. These
may of course be easily altered.

STRUCTURE OF
PROGRAM
The progam makes extensive
use of the resident integer
variables and therefore all
variables are set to zero at the
beginning of the program in case
an incoBect valu€ is carri€d ovet
from a previous program.

Th€ main control section of
the program occurs at the b€ginn-
ing. PROCsetup is used to s€t the
program lor the number of pupils
in the class. It asks the teacher to
enter the number of pupils in th€
class which is held in the variable
Z%. Z% is used in the main con-
trol loop.

PROCread data is used to
read the 60 difl€rent questions
held in th€ DATA lines into the
anays A$(X%,Y%) and B(X%).

Each data line contains the
four alternative words followed
by the number oI the conect
altemative. Thus to change the
program for your own use re-
quires only the changing oI the
appropriate data lines. I hav€ in-
cluded an altemative set of data
lines which may be used in place
of thos€ in th€ progam. In this
way it is possible to test Ior words
with similar beginnings or similar
endings.
The main control loop is the
FOR Z% - 1 to pupils
loop which repeats the process
for each pupil in the class.

PROCrandom is used to
decide the random selection of
questions. The numbet of the
questions to be answered is
selected and held in the anay
c% (x).

t'
,{ ).':

ii
lt

t|,,t

interest in using il to help chlldren
in infant classes with their
Ianguage work. Despite having
had a BBC mrcro at home for
over a yeart I had not really tried
to develop a 'use{ul' program and
had spent most o, my time play-
ing 'monsters' and other such
games.

AIMS

age. This can be easily rectilied
on computers such as the SPEC
TRUM and ORIC. where a
keyboard overlag may be used,
but a different t€chnique is
n€cessary with the BBC micro.

Phonics is an area of
language work dealing with
sounds. ln this program, I have
tried to use the computer to help
pupils to recognise words which
will have similar sounds.

PROGRAM
DESCRIPTIONS
Each pupil in the class will be
presented with 10 questions
chosen at random from 60 alter-
natives. After each pupil has
taken their hrrn, they are asked to
enter their name so that the com-
puter can keep a record of each

pupils score Ior the teacher to ex-
amine later. lf you int€nd to use
the program at home, the
messages for this routine will re-
quire changing-

In order to use this facility, th€
teacher must enter the number of
pupils in the class at the start of
the program. When all of the
pupils have taken their turn, th€
results willbe printed out to either
printer or screen by the pro-
cedure PROCprintout. If no
printer is available, the computer
is put into paged mode to give
the t€acher time to copy the
results from the screen.

Each question consists or lour
words held in DATA lines. Three
of the words are similar and the
pupil has to identify the odd one
out. The pupil will be shown the
four alternatives together with a

MODEL B/ELECTRON

-
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PROCanow is used to create
're space rocket using VDU23 to
:reate the us€r defined graphics.

PRocquestions is us€d to set
:te 10 questions to each pupil.

PROCprlntout prints the
-esults for the teacher/parent
:he teach€r is asked if a printer is
:vailable. If it is then VDU2 is us-
:d to switch the print€r on and
,'DU3 to switch it olf again.

NOTE some printers will re-
tuire the addition oI 'FX5, to
allow line feeds to occur. This can
:e added at the beginning of the
,rogram as:
r'FX6,0
.: a printer is not available, then
!'DU14 is used to s€lect 'Paged'
node and VDU15 is used to
jwitch it off again when all oI the
:esults have been displayed.

The program is written in

mode 4 and the colours are
selected with VDU19 statements
al lhe start o{ the prgram and
the colours are changed aqain in
PROCbox.

PROCbox draws the boxes
into which the words fit and prints
the messag€ 'which is the odd
one out?'. It also chang€s the col-
our of foreground/background.

PROCsetquestion is called
Irom PROCquestions and is used
to set each individual ouestion.

PROCright is called when rhe
pupils s€lect the correct answer.
A simple sound elfect is heard. lt
would be possible to improve the
sound effect andlor add a better
graphics routine for correct
results.

PROCwrong is called when
they get the question wrong. The
pupil is again given a simple

sound effect and is told what the
corect respons€ should have
been.

PROCres this procedure s€ts
lhe variable A$ to 'qood' if the
chlld gets more than 5 out of 10
and to "very good'if they get 8 or
more right. I did not includes
messag€s if they get low scores so
as not to discourage the children.

NOTE

you have 0.S. 1.2, you might hy
adding 5 'FX229,1 which causes
the escape key to generate its
ASCII code and elfectively
disables th€ escape key.

VARIABLES
USED
A$(X%,Y%) holds the questions
X% and Y% are used in FOR
NEXT loops for READin data
B(X%) holds the number oI the
corect answet
scor€ holds the pupils score
D% and E% are used as
variables to ensure that the rocket
is printed at the correct location
on the sareen
A% holds the number of the cur-

Do not ent€r the ON ERROR
RUN and 'KEY l0 lines at the
start o[ lhe program until you are
sure that the program is fullv
debugged. These are used to pre.
vent pupils from breaking out of
the pro$am onc€ it is runninq.

Th€ program was wriften with
O.S. 0.1 and will woft with all
operating systems. lI, however,

: AA COMPUTING JANUARY/FEARUARY'I 984
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rent question
G% holds the answer
F% holds th€ number that the
rocket is pointing to
name% (Z%) holds the pupils

names
marks(Z%) holds each
mark out of 10
Z% counts the number
pupil.

1l€o i€i ric amv
rE aJ€grloira ro

crrr) ,- HofD6 rE MIER

pupils

of th€

i6/li JSll]: 2 t P : E2 P. 2!a aP. !?.t?a t? at? Q

PROGRAM LISTING

MODEL B/ELECTRON
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I

2!ao PRI{' rA!i2,rortiv* .c*. $t

PROGRAM LISTING 2
42ODATA
4SODATA
44ODATA
4SODATA
46ODATA
4TODATA
4BODATA
49ODATA
sOODATA
STODATA
S2ODATA
53ODATA
54ODATA
5SODATA
56ODATA
sTODATA
5AODATA
S9ODATA
6OODATA
5IODATA
62ODATA
6sODATA
54ODATA
6SODATA
66ODATA
6TODATA
5BODATA
59ODATA
TOODATA
T lODATA

cat,s.trbetrletr4
rat, nrat, rub, seat,3
cotr dot r notr Bet,4
hilI,b.l I,Eal I r fall, 1

oiigr put, nut, hutr 1

hi EE, ,ni ra, net, ki iir 3
can!panrtinrranrS
ham, put r Sro r PeIn. ?
taprlap.oaprbatr4
hl d! rj. d. put. St d. 3
hadt ri d.oad. sad t 2
rocl, rat, cod, pod ! 2
bake, cake. rake, p I ete, 4
I ater brl I . hate, gat e. 2
J11I,Bi I l.cal I !pi tl.3
rhel I,wrl I,Ful I r bell,3
pull,bullthqll,allr4
hop, =hut, shop, popr 2
Ehedtbedrr.drhop,4
pop,liprpiprrip,l
dad ! bad, hop 

" 
1.d.3

lad!hit.sit,pit,1
fan ! sun. {un ! bun! 1
l i, d, hi d, bun, ki d.3
f ace, pace. p I ate, race, 3
oeat r heatt Eeatr si t,4
,airrh.irr chair, chapr 4
Iidrbinrpin,tin,I
cut ! fi6h,put, hut,2
take, I rke, Eake, hunt, 4

TzODATA cer. +ar r cel I, bar.3
TSODATA )rake, F i. n t rake, make. 2
T4ODATA pan. pen, hen, men. 1

TSODATA antt pantt hen, raht,3
T6ODATA mast ! last.+rshrpastr3
TTODATA l oc k, tank. roc k r Eoc k, 2
TBODATAI amp ! vest r ramp ! ca,Dp, ?
T9ODATA vesttrestrpestr lock, 4
BOi)DATA ninerltline.pine! k i te.4
EIODATA pram, ham, I and, Sam ! 3
E2ODATA l and r Eand. hand, I i t,4
B3ODATA hopr pi n, popr top, 2
B4ODATA mark. parkr lerk, I and. 4
ESODATA pond. J et , pet . met r I
S6ODATA ride. Eide! tider land. 4
BTODATA pl ay, cl ayr ssy, pet! 4
SSODATA cant pan, pI u9t ran.3
S9ODATA pad, mad, dad, catt 4
9OODATA lnap. rap! caprc.t! 4
9IODATA I ater kate, hatc, crt,4
92ODATA Tater c.p, gate, rater 2
9SODATA car. far r berr bal I r 4g4ODATAcat, bi k., I I kerlnl ke. I
95ODATA I atc r pl rnk, rte, pl.te,2
96ODATA bank, pul I , pl ank, r.n k,2
9TODATA sh.d.,9l ade r bl ader 9l ad,4
9EODATA chopr copr cot r rhop,3
99ODATA wai t, r{.k., bake, t.kr, 1

IOOO DATA I eke, { ul I , makc, r.kr r 2 I

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

ALL PRICES INCLUDE POST & PACKING & VAT

HONEYBUG 87.50
A new and entertaining fun-game from 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?

PENTILES f6.95
A jigsaw-type game. All ages will enioy hours ol enter-
tainment with this Jascinating and frustratingly addictive
game which requires both luck and logic!

REVEBSI f6.95
Plav the computer in this tast machine code/BASIC
version of the popular board game. With 5 skill levels,
autoplay, etc.

TOWNTEST f6.50
A well-presented educational game. Test the family's
knowledge of town and city locations in England,
Scotland and Wales.

HAUNTED HOUSE E6.OO

ln this absorbing adventure game, beware of the ghost
as you search for treasures and negotiate the hazards
o, the castle and graveyard.

BBC/B GAMES

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

PASSPOBT TO DEATH f6.50
Where on Earth are youT! Mapping 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.

)r
Special Ofler!!

)r
a BBC/B GAMES o BBC/B GAMES

Purchase any 2 games and SAVE fl.00 on each

Purchase any 3 games and SAVE fl.50 on each

Purchase any 4 games or more
and SAVE f2.00 on each

OfIer closes 31st January 1984

BBC l,.4odel 8...............................................,,..,.,..C399.00
BBC llodel I wrlh DFS lilted ... f469.75
BBC Model A - upgrade kit including littings. .,........ El30'00
Drsk lnterlace kil .- Acorn Dol - ncluding lillrngs....... e97.00

Acorn Disk Drive ncluding manual & disk......... lrom e265.00

Third Pany Drsk Drive. ........-...... ........ ...........lrom e229'95

Beeb Joyslrcks......... .... ... . parr !13'00

Ouickshop toyslicks rncluding l/S and soJlware............ 119'95

18" colour monilor - 80 co|umns..... . ......... ...... .. f,287 50

12" green screen montlor - 80 columns (superb). . ..,. f79'95
Star 510 malfix prinled - 80 co|umns . .. .......... .... .$32.35
Slar 515 15" carriaqe malrix prin1er.. .............. .........e454.85

Seikosha. Epson. Sx, Oric and EP80 printers in slock.

Wide range of BBC sotlware/books and accessories in slock

Callers welcome. SAE lor list.

See us on Micronel page '60043706

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

St Auslell, Cornwall.

TEL: Sl Austell (0726) 64463 & 67337

flBeE
trmpu

SENO T FGE
SAE FOA LISTS
rtasrlt{Y catott
roi cAlLEnsters

OFOER
sPECrAt-tsTs

Graham Bmwn & Co. (Guildford) Ltd.
h.rlkC@,LCuildIo.d.5un?yCUIat'r ]ii lllr16565/

(ffi)@

Name ..

Addre63

Breakdown!
Insurarrce Scheme for
Personal Computers

When your warranty has run out
can you afford the repairs bills?

Our schcme covers bre.kdoi.,n .epeir costs plus.ccidenaal
k'\\ or darnage for personal .ompulcrs and all d.dic.tcd

pcriphcrals. AII thisequipmeot is insured in private
houses, educational establishments, ie]nponrily inoIfices.

'I hr' co rpuhr must be less than tro ycars old $rhen ia is
first insurtd.

I h( annual prcmium ifyou liv€ anywhere in rhe U.K.
l'alrrc of Equipment Annual Premium

el00 € 7.50
1200 E 9.75
f300 el1.50
t,t00 t13.75
f,soo rt5.00
f7s0 t23,50

.l:rooo €32.50
Prcmiums on application for values over e1000

lirr lbll derails end an applicaaion foIllr complcte the
coupofl afld send ro Craham Brown & Co. (cuildford) Lrd.
}i,r phone enquirics cont ci MrCC Bole. or MrJG Austin,
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S W Lucas

DedCItln
Poglovia

.,hilst on holidav on the tiny
r.and oI Poglovia, which is
! :uated off the coast of mainland
I rblovia, I have experienced
r.! eral disasterc.

On the first day, the heavy
'::ns caused €xtensive flooding
::d many areas oI the island are
, .1 ilooded.

I ran out ol money two days
:;r and to cap it all, the mad
:'rperor ol Zoblovia has invaded
-? island and killed most o{ its in-
:litants. He is rumoured to be
- hiding somewhere on the
.:nd and is demanding the fam-
.: DIAMOND of POGLOVIA. I
' :. e been chosen by the remain'

j inhabitants to try to
::,.assinate the Emperor before
. carries out his threat to blow

-: rhe island.
I have only 150 moves in

..:rch to either assassinate the
- -:rperor or to deliver the dia-
-,.nd to him. There are many
r'rblems to be solved in the pro-
: -is. as many areas of the island
:': very dangerous!
' . od luckl

NOTES
l:.ere are 103 locations to visit in
'- 5 game.

The game is wrihen in mode- and will work on a machine
.. :h disc interface without reloca-
' :l In order to run the program
- an Elechon, it will be necessary
': ,..rse MODE6 and to delete all
-::erences to CHR$ - which are
-,ed to s€lect the teletext colouG.
i:.our may then be introduced
- using VDU19.

-i\ES 10-20 are there to prevent
::e player from breaking out oI
:.e program and should not be
::tered until you are sure that
- :u have fullv debugged the pro-

HINTS
:.:ad these only if you are really
:_-:kl

, Ii you are stuck at the bus ter-
-.:rurs. why not GO BUS or
1.DE.
- li you are at the entrance to a
::.e or a building why not GO

r lf you get stuck at the side of a
:.rne or on a wall, you could
,::1pl

For the adventurous: a
testing melodrama on
your BBC Micro. The

humour may begin to
wear a little thin as the

moves run out.

4. You can always JUMP or
DIVE into a bathl
5. Boats are meant to SAIL and
ROW!
6. You can always climb ropes
and trees.
7. Try GO UP or GO DOWN
when you come to stairs.
8. Do not be tempted to try killing
the emperor unless you have
both the gun and the bullet.

WORDS
UNDERSTOOD
N,S,E,W,UP,.
DOWN,HELP,SCORE,INVEN.
TORY, GET,TAKE, GRAB,
DRINK,EAT,SAY,SPEAK,.
KISS,LOOK,PRAY,READ,.
PHONE,CLIMB,JUM,WAIT,.
JUMP,DIVE,GET,,
TAKE,GRAB,-
DROP,LEAVE,PUT,OPEN,
UNLOCK,GIVE.EX.
AMINE.SEAR,
CH,KILL,SHOOT,AT.
TACK.SWIM

PROGRAM
STRUCTURE
The main control loop of the pro,
gram is the REPEAT UNTIL
G% >149 loop ftom line 100 to
660. (Where G% counts the
numb€r of hrrns). If you want to
make the game harder reduce
the number to G% > 100.
Inside this loop. the program
checks for certain inputs and calls
PROCs.

Adding extra responses
should therefore be easv.
To add a game save routin€ try
adding the following line.
For example:

CONTINUED OVER
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4r:r5 tF Ct="SAv" THENPROCSaVe-qame '
235QDEF FROCsave-game
?t6'ix=OFENOUT ( "GAi'1E " )

f57Qf:oFY=1To.l
2SArlFRtNT#X,Vi(Y'
?59(, NEXT y
26(-x",FF I NT#X r F7-, sA I SB. SC. SD, sE. SF ' SS

261OF ORY= I TOI(:l
262OPF rNT# X, 87. ( Y ! l'
?6:-TONEXTY
?64C'CLOSE #X
265(,ENDF'ROC

A LOAD game routine should be
implemented in a similar manner.

VARIABLES
USED
The following is a brief list of the
maior variables used.

P% _ CURRENT LOCATION
X$(X) _ HOLDS MESSAGES
Q$(X) HOLDS A
DESCRIPTION OF THE

LOCATION
V$(X) _ HOLDS WHAT YOU
ARE CARRYING
B% (X,1) _ HOLDS POINTER
TO WHERE ITEMS ARE
S%(X,Y) _ HOLDS MAP OF
DIRECTIONS
SA.SS _ HOLDS CHECKS
THAT CERTAIN TASKS HAVE
BEEN COMPLETED!
N$(X) _ HOLDS TTEMS
UNDERSTOOD
N%(X) _ HOLDS POINTER
TO ITEM

.E

Faa

ib&
,

OGRAM LISTING

2rdcLs'6x.c7+rr VDUT'mrNt

2fuIFc...loo,'ENk-l

iioirii."sr;'*rxruia,
,"oR"rHEN cRo€e.t

,MODEL 
B
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TOP SAVINGS

,,PRINTERS"

BBC
BBC Ink Jel (P)
BBC lnk Jets (S)

EPSON
BX BOT

BX 8OF/T
FX 80
t\.4x 100F/T
FX l OOF/T
Epson FX80 & RXBo Ribbons

Ful range of Epson

OTHEBS
BFOTHER HF1
JUKt 6100
MANNESMAN PIXY PLOTTER
MANNESNIAN TALLY I\,1TBO

oKr 80A (P)
OLYN,IPIA ESW 102
SEIKOSHA GP l OOA

SHINWA 4 Colour
SHINWA CPBO
SMLTH CORONA TP1

STAR DP51O
STAR DP515

Price Price
Ex VAT lnc VAT

603.75
402.50
580.75
304.75
207.00
776.25
201.25
159.85
276.00
343.85
270.25
327.?5

274.85
307.05

263.35
294.40
385.25
431.25
494.50

4.60

239.00
267.00

229.00
256.00
335.00
37s.00
430.00

4.00
nterfaces ava lab e

525.00
350.00
505.00
265.00
180.00
575.00
't75.00
139.00
240.00
299.00
235.00
285.00

MAYFAIPMICROS
slh FLOOR 65 DUKE STREET LONDON Wl Telephone 629 2487

Dodgy Dealer
"You'll be hard pressed to find a better business Same for the
8BC Micro than this Bftnd eflott" - (Tv Choice Nov. 1 3)

), EIt
o

ri-

ri

r yi;

s*

-g

A captivatint tame emulatint the teal business world.
As boss oI a small manufacturing company, you are
required to make executive decisions to enable your
company to survive and even ProsPer in the Iace ol
strong competition.
The game is dynamic: the more your skills imProve the
greater the competilion becomes. f5.50

** ***********t *****
One of the bigSest 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 visually and in detail how a selected variety of
sorts work.
Also includes routines that can be used in your own
programs. C5:50

*** * *****ttttt** ***
All products supplied on cassette for the BBC B 1.2 o/s

All prices include VAT & P+P

The complete OIC product range will consist of:
Text Sames Early learning
Adventure games Computer tutorial
Craphics games Tools & utilities

Business applications

Products available soon for the
Electron CBM 64 VIC 20 Spectrum

WAICH PRESS FOR ANNOUNCEMENTS

Products available from your local computer store or direct from

OIC Ltd., Dept OPD/A&Bl, FBEEPOST, Camberley,
Surrey GUl5 4BR

Dealers/Distributors

Contact Richard Edwadso \0344) 773229

MP
B.B.C. M]CRO SOFTWARE

THREE GREAT ADVENTURE GAMES
BLUE DRAGOT{'NEW'- Somewhere in astrangeand danger-
ous Iand lies a fabulous lreasure guarded by a lierce dragon. Can
you survrve the penrs lnal awarr aTd recover lhe ltcasd.e or w you
neet a nasly enoll Whal rs makr,]g rerrible slurping ,]orses deep
underground? And what use is the slrange black cloud? Play the
game and find oul.
SURVIVOR - The year s 1910. You are sarlng or a sleamer
bound ,or Borneo when lhere is an explosion and lhe ship s nks.
Shipwrecked on a lropical island, can you survive and escape
back to civllization or will you end up in someones cooking potll
There is rnore lhan one ending lo lhis game, not all of them bad!
FIRENWOOD - An evi wizard has caplured lhe magic Golden
Bird of Paradise and mprlsoned il in a weird castle in the middle ol
the enchanted Firenwood. Your quest is 1o find the bird and sel il
free, in return the bird wi I give you heallh and prosperily. Bewarel
Many perils lie belore you and every move is fraughl wilh dangerll
Each game 18 prlc€d at f,7.48 on cassette o. e10.50 on dlsc

All the games are lext on y and wr lten in machine code for high
speed They requ're 32K and run oa allope'al,ng syslerrs. Prices
'ncjude vAT & poslage w'lhrn U.K. Send S.A.E for IJll 'alge of
programs and price list or ask your local dealer. Trade enquiries

welcome

ALL PRICES INCLUDE POSTAGE; CHEOUESAT{D POSTAL
ORDERS PAYAELE TO:

" P 3OFTWARE"

MP
SOFTWARE & SERVICES

165 Spital Road, Bromborough, Merseyside 162 24E
TELEPHONE: 051 3U 3472
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G W Gallagher

Most of the examihations taken at
'O' leuel or C S.E. in Mathe-
matics include two-dimensional
transformations using matrix
multiplication as a topic in the
syllabus.

At 'A' Ievel, the transforma-
tions may be 3-dimensional. Us-
ing a flat screen to represent such
transformations includes extra
factors involving the tlpe of pro-
jection to be used. Because ol
those exha factors, this program
concentrates on 2-D problems
only, leaving 3-D Ior later.

The process of matrix
multiplication is delined as

B X Ax+By

Beyond the
mathematics, two

dimensional
transformations of

matrices are an efficient
method of moving ancl
manipulating obiects

about the screen.

-

brackets, so PROCdefine delines
six characters (lines 2500-2570)
which together draw brackets
covering three text lines in depth.

THE STEPS
REQUIRED
1. Ther€ must be an odginal
shape to be transformed. In the
example used in the program,
four points are us€d, with coor-
dinates (P(1),Q(1)), (P(2),Q(2)),
(P(3).O(3). (P(4).Q(4)). In the
example these are provided, but
there is the opportunity to supply
the coordinates for a maximum
of 10 vertices from the keyboard.
2. There must be four numbers.
A,B,C and D to form the mahix.
Examples are given but there is
the opportunity to exp€riment.
3. Each pair of coordinates must
be multiplied by the matrix to give
a new pair of coordinates. The
four points become (X)(1),Y(1))
,(x(2),Y(2)), (x (3),Y (3) ).
(x(4),Y(4)).

THE PROCS USED
PROCAXES l.1200-7295)
The axes are centred on the screen at the point (600,650), which
leaves room {or a text area in th€ bottom S lines of the screen
The x-axis is numbered Irom -30 to +30, and the y-axis from
- 20 to + 20, with the scales equalon the two axes. (16 points to 1

rnit).
PROCOLD (1300,1360)
Ihe original points are plotted.
PROCMAT (1000-1040)
The multiplication is car ed out to convert the point (P(1),Q(1) to
rhe point (X(1),Y(1)).
PROCNEW (1400,1460)
The new points are plotted.
PROCWAIT (2000-2030)
This is the delay until the operator is ready to move on.
PROCTITLE and
PROCDBL 12300-2430)
providing the title s€quence.
PRocdefine (2500-257 0)
This section defines the characters used to make the brackets.
PROCmatlix (2200 -2250],
Tne makix being used is displayed in the text area of the screen.
-srng the defined brackets. PROCmakix sets up the brackets to
:old the values of A,B,C, and D.
?ROCplus l27OO-2750)
lo ensure that there are no irregularities in the appearance of the
:rackets, positive and negative numbers must take up the same
:mount of space. PROCplus prefixes a positive number with '+ ' to
:alance the - sign included with a negative number.
l:re matrix will still look a little untidy if, for example. one of the
:our values is greater than 9, (in which case the shape is unlikely to
::: on the screenl), or if decimalvalues ar€ used in some but not all
:cur numbers.

Accepting that it is necessary
to be able to calculate and draw
the results oI such transforma-
tions, it can be helpful to use a
computer to check a result or to
see the effects which different
makices have.

It is impossible to discuss
matrices without using large

EXAMPLE 
'

LS

'lO .

-20 .:

The a.trix
shrpe shoDn

f '2
+l

+o
-2

I
-,1

.prlied to th.

?a l

i:-tr:lai 1',d-

-10 I

'"O,,

r-r
t- +2

+3
+r-

I
_t

ap,'li*d to the

CD Cx+D 9.

that is: when a point whose coor-
dinates are (x,y) is acted upon by
a matdx containing the values
A,B,C and D as above, the coor-

dinates of the new point are
(Ax+By,Cx+Dy).

According to the values of
A,B,C and D, any shape may be
enlarged, rotated, reflected in
any line in the plane, stretched in
one direction, or transformed in
any combination ol these
movements.

AE8 COMPU1ING JANUARY/FEBRUARY' 984 93
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THE MAIN PROGRAM (5.900) to a given rectangle, or oI providing
the shape to be transformed.
Sets up a rectangle, and asks for
values for A,B,C and D.
Asks lor the number of vertices, and
then the coordinates.
Retums to line 360 to carry out the
tlansformations.
END

Line 5
10
20
30,40
50- 80

100
110-210

The arrays are dimensioned.
MODE 7 Ior the title.
MODE 4 and the brackets are defined.
Illushat€s the form of the matrix used.
Th€ opportunitv to s€e an example.
Sets up the screen.
Provides the values for a rectangle
which is then plotted.
Illustrations of the effect of various
matrices on the same shape.
The opportunity to see a second
example. The value of K (see lines
110,260) sends the program to line
270 when a second example has been
seen.
The choice of applying your matrices

350-430

500-590

600

900

130,210 MODE 4 has been used because it
gives the maximum space for
combined t€xt and graphics display,
but it does not allow the use of
diflerent colours for the old and new
shapes. (Dotted lines have been used
instead) II colour is important in the
context in which the program is to be
used, then the text area would need to
be resigned, or the graphics area
made smaller.

220-260

270-310

94 A&8 C OM PU|II'IC JAI,IUARY/FEARUARY' 9A4
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PROGRAM LISTING

EXAMPLE 2

-lt.

-2e -

.PP I i.d to th.l- 'r

PROGRAMMING/GRAPHICS

!OINPUTNi
'OPFINTTABIO.aO) i "At *nv st.qe.t6 move .n io the nert
diaer.rn.plea$F Erese the SFACEI ha" " :FFlOCrlraI-

9OlFNa=rNnIHEN,TO
9l) IFN!,-'. v "TBEN t':JO ELSE 6.

lOOCLS! iiODE4 ! PROCAxES: vDU?€|. O. I r . lc. ll4
I toN\,:4,1'=l ! P {, ) i6rx,r O r' ) =41F. F t?) ;:6trc,r O /:' ::650r E I t\ i7:

ar O (f ) =650! F (4) E75O! O (4) =6?5: FFOCOLD
1:OPRJNTTAB(11.f6)r"Thi5 rs thp.ectahole whi.h rrll b+

:ranrforoe.t "
13opROCulAIr
14OA=ft B:o! C=O: DE'l ! PAOCD I '.,9: PFoCITAT: PFOCmatr i i.
I SiPAOCNEl,l! FROIulAI'_
16(,A=-'I! B=O! C=O! D=-_:! FEOCo t us. FFOCTiAT: FFOC6atr i:r
, TOPFOCNEW: PROCNAI-
lBoA=!t A=or D=Or D=-:: PROCo I us: PFOCilAr: FFOCm3tr i {
l etlPF0CNEW! PROCWA !-
?ooA=ltA=-I!C=:!D=-1!PFOCoIusrPFocl,.A-r: FFOciatrr,
?, iIPROCNEIT! PFOCTJA IT r IFI:r I THEN:"i,
::Ol'tODE7!PRINT'rAB(f.5r: "Do vou wish to Bee another ecao

?:OINPUTN3: IFNt-"V"THEN:6o
?4r)JFl!ts "N"rl.lEN?7a,
?S0GOTOXfO
16ONV=4!li=tl+l :l,lODE4: FFOCAXESTVDU:B.O. :1.:e.?6:P(l ) =7oOrll)(, )-:5O!p(?l=7l.ri!Or:) =65QrF{:}==5r1:O1:t-650rpr4)=55OrO(,

' -,50 | PFOCOLD!6010 1:o
?TOIIODETTPFINTTAB(:.5): "tyFE I to qive vou. Dwn value::

A"9.C ANn i.
:EOFFIN_rTAB(:.7) i " : +-o .Jraw the ba6i.: 6haoe

voursPl r r
:qoPFINTTAB (1. o) r t, : to end.,,
:lar')rNPLlaN. rF rN-, ) t rnj-? ) r rN-;) f .THEN:ir:r.,
:tooN N 6010 :-ra),500.oo0
:SONV=4!MODE4TCL6!PFOCAxESTVDU?A.o.r:1.:s. :6: Pr1 ) =7Oo:o(

! ) =750:o(?) :7r.,('!O(?)=6:r:'!P a:) =59C,!O.:r3650rF a4r =-.isr):0.4r-
75O! FROCOLD

:6OCLSTFFINT,'Your ,,alue +or A i6 -!t: INFi,rT A
f,7OCLS t FF.I NT (YoLrr vall L'p +l:lr F .iq '1D.INF1-|T P
:€oCLS!FqINT"vDur yal!e {cr C is'r":INFU7 C
:9i:IELS!FFrNr',"YDL'- welLre {o. o ir 5"! rNF,.rr !\
aOoPFOCpl us: PROCIiAI: FFOCmatrr )i: PFOCNE+J. PFOCInAIT
4 t C,CL.9r FF JNT !Anc't !.rp- set o+ \iatLr+i:-rY/N'i
a:OINPUTNaT IF Na="v"THEN 16O EL!,E 4:r'O
4:i('IF N*""N" THE:il ?7a1 EL.liE 4?.,
:OO|!rODE4! PQOCAXES! VDU:B. o. :1 .;c. :6
stOpRINT"Yo (111 t'e asred to or\,e the
:?OPRJNTrtEoord i n ate€ o+ each v?rie\ rsed.i.
Sfrl INpl.lT,,Hc,k ftan! verticFsai. NV!Nv:=INT(N\,\
,gO FOF I= 1 TE Nv

:6OCLS: FaINr"PoiFt ":I:" -he waluc o+ r ii "!INPr,Jl PII
',at!'r .+ v is "rINFUr O{I\

58rl PI I ):.P(I ),IA+6Cxl:O( I ) EO( MIt,+6:n1
-reo NEXT I
6{,(' PQOCOLO! 6OTa:1 :6.
OOOEND

I r.r0noEF:PROCTTA -
1l)!O FOF I=1 rO Nv
I il:Dt ( I ) -6rt,t+A, (p ( J ) -6rlr:,) +8, (o a I ) -65t, !

lofoYl I )=53o+qt {P (l ) -6(}l\)+Dl (O(I)-650)
lo4c, NErr
lOSOENDPFOC
, : I]I;'DEFPRTIC A X E9
t?1OtlOvEO. 5-'ior PLOT:!. r:OO. 6:O
I :?O|iOVE6n('. ?9r1! pLOII:. 6,111. I (11..
1::OPFIN'rrAB ( 17. 12, : "O": PF INTTAA ( 16. {r) ! " lOr: PRINTTAB ( 16.

: ): ":i: "
1!40F6'INTTAB ( !5. 1A ) i "-10" r FF INTTAS ( 15.:1) I "-:0"
l:sr)PFINTTAA( 1?. 14) r " - 1i' r PF JNTTAEI r7! l2): "-?r1!
1?6OPF INTTAB (?:. 1:l I trl O" ! PF'INllAB (?8. 1?) ! "?O"
I?TOPRINITAB(?. I?, r "-f,O":PFINTIAF.:lrr 1., r {fr)t
l?aOFOF I=-f O tO :O STEP 10! liOvE6OO+I I 16. 64e! DRAI6OO+I t 16

.64?! NEXr I
I'9OFOFI=-Xo TO ?O STEF 1 o! l,lOVE:9s. 6JO+ I t l 6r DFAtl592. 650+

Irl6r NEXI I
!29sENDPROC
1]OOOEFFROCOL-D
1:lo rovE P(1).o(t)
lf2o FoR t- ? TO Nv
1330 DRAII P(r).Otr)
1340 NEX'
rf,50 DRA!r P(l),O(t'
I360 ENDPROC
T4OODEFPROCNEII
t4to novE x(l).Y(t\
l42o FoR I- 2 To NV
l4lo PLoT2!, X( l' ! Y(J 't4ao r€It
I 45Ci FLoT:J . y 11 ) , \' .1 .

1460 ENDPFOC
?O.rrr DEeFROCNAt,
:Olo {=6ET
:O:O IF I=f: IHEN :1O:O ELSE :i)1O
?rl:irl ENDFFOI:
:?oo DEFPFOCnatri), '.
:?2OCLS! PRINTTAB ta. ?5): "rhe oai-ri: "CHFa?:6: ! niAarn

"tHFa:fo" ' "!HFtz2a"

:?4OFRINTTAA (O.:O) i "rhape chown"
:?5':! ENDPFOC
::OODEFPFOC' IILE
:l 1i)CLS, PROCDBL r "iArFlt Y ". lE. B\
::i2oFFOCDBL | "TFANSFOFTTATION" . 1O. 12)
?3]i)PRCJEOBL. ( "6. t!, GAL.L.A6UER". ?n. t6\
:;4oPFOCDBL ( " reBl" . :4. 18 |
2'!:nEOR I= I rO4oOO I NEI?:
?f,6OENDPFOC
?4i:'oDEFPFIICDBL r Iri. X.YI
::4 tOFFlNflAB l )(. Y ) I EHFI. I l4l1 I )(l
:4?TIPRINTTAB(l.Y+, ) rCHFi I 141 I : X*
14]OENDPFOC
?5r)4, DEFPROCdF+i ne
::10 vDuzf,. ?f4. 15. l6.l:.64.64.64.64.64
?15?,:, VDU?:I. ???. 64. 64. 64. 64, 64, a4, 64. i5.
::3O VDU?:. ??9.54.54.64.64.64.:?. 16. t5
?54f' vDU?:. ?29.24,). A,4. ?. ?. ?.:. ?
:55f) vDU2f . 2lO. :1. :. 7. ?.2.7. 2- 

=l:60 \,DU2:. ::it . :. ?. ?. 2. ?. 4. B. ?4(:,
:'70 ENDPFOC
?7,)r)DEF:EROCot Lrq
:7tOIF q.:O rHEN Aa=sTFL(A) ELSE Aa={+{+STFa(A)
?7?OIF A'il iHEN 8t=STRa (B) ELSE Barn+i+STRa(B\
?7'3otF C.O THEN Ca-STF.(C) ELSE Ci="+"+StRa(C)
?74OIF DrO THEN Dl=SaRt(D) ELSE Da."+"+STRa(D)
:75OENDPF'OC

9 DIll F {10).0(1r!).f (14).Yr1r))
1i)!"toDE 7i pFC,C.rIrL.:-

:OiODE4: {tCOLf. l. FFOCde+ r ne
fr)PFINaIAE/:.5rr"The oatrr" l5ed rs i., thc,+orn'
IOPRINITAE(:.7!:" "qHFJ2!6" 4 B "CHFa::9"rCHnt::.:,i i,C!-iFrt:.j,1,

''aHFt?:a" c D "uHFr::1
SOPRINTTTxET:.1::-rt"D. vor., {anl t(r,jeP .r F Arr'lerv/nl,a
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Griffin & George are already a
tried and tested name in the
education field. They are current-
ly suppliers of hardware and soft'
ware to schools. including
Primary schools through the
Department of Industry's 'Micros
in Primary Schools' scheme.
They have already supplied
12,000 schools and have a

Programs for schools
and homes which iuggle
numbers and language

for the young and not so
young.Iibra ry

G
of over 100 programs.
riffin Software will now

market the most suitable pro'
grams from their educational
library for use in the home- The
programs are developed with
consultation from teachers from
start to finish. These programs
have also already encountered
the detailed scrutiny of teachers,
and more importantly children, in
schools. The programs are aimed
at four to eight year olds.

The first six programs are
based on writing, reading and
number skill teaching programs.
The aim is to excite children with
high quality $aphics and at the
same time teach fundamental
rul€s. Griffin suggest that their
software be used in schools as an
aid to a teaching goal rathe, than
as a shaight remember and test
combination. The parents' not€s
also hint at this sort of approach.
Grillin have don€ their best to
avoid the 'page by page' ap
proach to software.

The program comes is at-
tractive green packs with Iull step
by slep instructions. They cosi
f9.95. Amongst the programs
are titles lik€ Getset (featuring the
excellent Olly the Octopus) and
Tablesums. We now take a more
detailed look at Wordspell and
Numberlun.

First things first. The packaging of
the Griffin Software tapes is at-
tractive and tough. These are im'
ponant points when considering
the wear and t€ar enthusiastic
children will provide.

The manual is short bul
carefully presented and caused
no confusion for adult or child.
There is no doubt that even the
five to nine age range quickly
learn how to LOAD and RUN

tank which contains the conect
answer. The use oI military hard-
ware (even simulat€d) to teach
children has been called into
question, and Griffin themselves
have acknowledged the criticism
and are considering the point.

Personally I think it would be
safer to use a sporting context
and l,hus avoid a computer game
cliche. There are plenty of
shoot'em up games so perhaps
Fisher Marriot (the programmels)
could exercise a little mor€ im-
agination.

Strangely the BREAK key is
not protected. The ESCAPE key
however is (it re-starts the pro-
gram) and the error'trapping is
sound- Numberfun2 follows the
same procedure but asks the
child to shoot Iirework rockets
from a milk bottle to hit clouds.
Both displays are colourful but
not breathtaking.

Baltngc Table:

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
75%
90%
70%
65%

programs by themselves.
The title page merely leads

on to a simple menu with choices
of addition questions (+), sub-
traction {-) or mixed (M) ques-
tions. Included on the screen is
the instruction to press RETURN.
A second menu allows for the
range of numbers to be chosen, 0
to anything up to 99. A summary
is given of the choices made.

The game now begins. The
child has two pieces of informa-

tion displayed left and right of the
action: one is lhe score so far; the
other the number ol sta$ reward-
ed for a correct answer. The
question itself is printed in clearly
spaced bold type at the top of the
screen-

The graphics consist of a col-
umn {military parlance) of tanks
driving from left to right across
the screen. A line oI bombs and
aircraft are drawn beneath the
question. The idea is to bomb the

This program is great fun to use
and I'm certain will get its
messag€ across to you ng
children. There are 116 word lists
that t€st different E nglish
language topics and if that is not
enough there are user Iriendly
means of conshucling your very
own version. This facility enables
parents to supply a list which
coincides with their child's current
reading material and ability.

A simple menu offers the
choices: lo summarise the
available lists, to enter or practis€
your own list or to end. One
piece oI inconsistency is the use
of lower case letters to denote op-
tions on the screen when plainly
upper case keys have to be press-
ed. The lists test various awkward
spelling, double consonants,
vowels modified b9 'r' and so on.
They are lifted from 'A
Classroom Index of Phonic

CI

l(32

Wordspell
Grlfftn Solrwarr
Model B
e9-95

Tllle:
Publtshel
Machlne:
Price:

MODELS A/B ELECTRON
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Numberlun
Grlrftn Soltu/arc
Model B
t9.95

T IP:
Publisher:
Machtne:
Price:
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Machine
Prlc€:

Titl( Elem-Add &
Elem-Sub
Cottage Software
t{odel B
€7_50

EDUCATION/SOFTWARE

CONTINUEO OVER

Having displayed 7 objects on the
screen and the quantity confirin-
ed by the child, 4 of the objecls
are covered with a cross. the
child is now invited to count the
crosses. Given a cofiect respons€
is followed by 7 - 4 = 3, the
screen is cleared and offers the
alternate form 7

-4
Two very good programs for

this age group; very well put
together excell€nt use of graphics
and colour and. in addition to
learning subtraction & muhiplica'
tion there is a further bonus of the
child learning to count and to
read in the process.

R.tlngs Table:

so as not to become stuck, the
program will continue on, even if
the marks are again under 50%.

I was vely impressed with the
clarity and choice of colours for
the display, which proved to be
very clear from a relatively long
distance from a domestic televi-
sion set.

The progressive course of this
program would prove ideal for
both class teaching, as w€ll as in-
dividual te achi ngl revision
studies

Radngs Table:

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Resources'by D. Herbert and G.
Davies'Jones.

Personal lists can be entered
direct, LOADed and SAVEd and
easily edited. On scre€n prompts
are all clear for thes€ operations
and the manual takes the user
through step by step with the aid
of actual shots of what to expect
on the screen.

The game iiself is simple but
throughly enjoyable. A word is
printed up in large letters with the
prompt 'look'. After a moment
the prompt changes to 'spell'. To
invest the program with a
challenge a target tim€ is set for
the completion of the test. The
best bit of the game is when you
g€t something wrong (shame
about incentive). The invader-
Iike characters, which have been
in attandance all along, burst into
life and chuck out all the letters
you have got wrong. The letters
are shifted about and corect
ones ins€rted. I was mesmerised.

The test ends with a 'well
done'. the time taken and a list of
words to be practised in the event
of incorrect attempts. lt really is
tempting to make the odd
deliberate mistake just to have
another look at those invaders in
action.

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
90%
80%
80%

85%
90%
85%
85%
85%

This Maths program is concerned
with the teaching oI the Transla,
t ion o{ triangles and
quadrilaterals, on a progressive
scale.

You start the program with a
choice of speed that you wish the
program to proceed at, it will
then display a triangle, and a
printed text, it will then plot
another hiangle. and tell you its
translation from the first.

The program can be easily
controlled to suit its application as
at each section, the space bar
needs to be depressed to con-
tinue on. First hanslations are in
the positive X direction, then
positive Y. then negative X, and
so on righl through triangles, and
then onto quadrilaterals, and at
each stage, a question is posed to
the student to determine their
understanding. It gives three at-
tempts to give the corect answer,
and if still wrong, will then tell
you the correct answer. At the
end of each section, if th€ ques-
iion marks were below 50%,
then a revision sequence is begun
with more queslions, however,

N/A
85%
80%
85%
85%

An excellent package for anyone
intersted in improving or resur-
recting their knowledge of the
French language is now available
lrom Salamandar. It is billed as
helping 'students of French up to
GCE 'O' level and beyond'and
this seems a fair summary oI the
standard aimed at- lt could be us-
ed by a beginner but only
alohgside other conventional
regching

The three programs on the
tape are designed to give Practice
in vocabularv, phrases and
idioms and irregular v€rbs. The
manual is excellent quality and
explicitly spells out loading
operations for newcomers to the
BBC. There is a cassette index
which pioves invaluable since
each of the main tutor programs
has a vari€ty of data files to ac-
cess. When using a cassette
recorder with a counter, it is ad-
visable to make a note of the
position o, each file for future
rclercnce.

The vocabulary tesl offers the
option of working in English-
French or French-English and
there are data files covering out-
door, town, home and school
situations. A particularly im-
pressive feature is the full accen-

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Rattngs Table:

SOUNDS 50%

Two programs for the very young

- 4 to 6 years, to teach €lemen-
tary addition & subhaction. The
main features being very good
graphics and use of sound.
Various obiects are used such as
Castles, Rabbits, Bananas, Dogs
etc. etc. The screen will display 9
Rabbits and invite the child to
count them; then. after a correct
question 'How Manv Rabbits'.
Another correct answer and the
screen displays9 + 5 = 

-
followed by 9

+5

Each correct answer is Iollow-
ed by a Red Tick, drawn s/ouly
with lots of sound holding the
childs attention to the question
and answer The end reward is a
cartoonist's balloon announcing
the results, accompanied by a
peculiar looking g€ntleman who
is all smiles iI there are no errors
but, full grimace if there are.

Elementary Subtraction is
similar in detail, graphics and
sound but uses different objects.
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format is clear and unclutteted
and colour is carefr.tlly used for
highlishting. There could have
been more aural prompts but this
didn't really mar the performance
of the programs. The packaging
is nice but seems a bit excessive
for a single cassette. Nevertheless
it's worth the money-

Ratlngs Table:

missable after which, a wrong
guess is recorded as an grror. On
rnputrng lhe answer '2 267 ts

mullrplied by 2 agarn with full use
ol colour r p Red X Green The
answer of 534 is printed under
the 701, subtraction takes place
followed by the '5' moving down
visually and, again division starts
with further'Guesstimation' i.e.
1675 divided 267. Encotrage
ment is continuous and. with 5
codect out of 5 the reward is a
ga me o{ Hangman but,
Hangman with a drfference The
child has to find the name of one
of many famous mathematicians,
and this before he is hung; and
before helshe uses up his 10
guesses.

ln multiplication the set up is
mrrch the same as to 2 X 7 - col-
our changing as each column
becomes operative. The 'carry
forward' is inserted in normal
height but coloured 'CYAN' so.
the next operation becomes Red
X Green + Cyan. Good use is

made ol the 'space bar' to insert
the zero's in the'units'column
before multiplying by the tens
and. then by the 100s column.
There is the usual choice of easy
or hard oueshons to do 2 or 5
sums and, the {inal obieclive for
correct learning, a reward of six
games of nor.tghts and crosses lor
those who can achieve 5 out of 5
hard multiplications iorrect.
These two programs cannol fail
to encourage and improve learfl
ing.

Ratings Table:

and show considerable thought in
their implementation. Most ex
pect just a {ew key presses and
lhe retLrrn key rs required very lil'
tle. The first game is 'Alpha' in
which you have to deducl which
letter has been selected from the
clLres you are given The clues tell
uorr if thp letter is before oi alter
ih" on" yo, gLless. This is a
reasonable waY of encouraging
aplhabet familiarity but is nol very
exciting at all.

The 'Vowels game has more
encouragement for the child, a
rocket zooms in if the correct
vowel is selected. Unfortunately
there is little in the way of error
correction so a child could type
consonants for each answer and
not know what they were doing
wrong.

Homophones (words which
are said the same though spelt
differently) are important and can
be learnt at this age. 'There'gives
practrce in the use of two of these
(There and Their). lt rs a real pity
though thaty the data shuctute is

not explained so that other
homophones could be used in
the same program.

'Sulfixes is the most valuable
program in the package. There
are 5 different suffix rules ex-
plained and practiced. This is well
done and has a great deal of data
so that the same words occur
very rarely. There is also an
animated little man who jumps
(presumably for joy!) if you get
them right.

The last program on the pack

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
80%
95%
80%
85%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
90%
90%
85%
90%

Both these programs are of the
same standard and quality of
Add & Subtract - Full use being
made of Double Height
characters and the change of col-
our on the column being worked.
Again there is a choice of easy
and hard division with a further
option of selecting 2 or 5 ques-
tions. Having been given the
sum, divide 71056 by 267 .. . the
first three figures'710' colours
Yellow and, the 267 turns
Grcen; i.e. Yellow divided by
Green. The user is now €n-
couraged to 'Guesstimate' how
many 267s ther€ are in 710,
three wrong guesses are per-

There is no doubt that a pack like
this is intended to give good
value for money. There are in
fact 5 programs on this cassette
all aiming at an age of 5 to 11 or
possibly a little older if language
use is a problem.

The programs are all wriften
to a reasonably high standard

Multiply and
Dtvlde
Cottas€ Soltware
Models A/B
t7.50

Machine:
Price:

I le:
Publishers
Machine:
Price:

Fun Wlth Words
Golem Ltd.
BBC 32K
tE.00
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ting capabilites, the accents being
provided on the first four red
function keys. Once a question is

cortectly answered it will not
come up again and it goes on a
tally which is maintained at the
top of the scre€n- On completing
the test or pressing Escape at any
time during the session, you will
recieve a progress assessment.
There is a revision list with all the
words gou answered incorrectly
with their meanings.

The phrases test incorporates
the option of working uniquely
wilh live phrases Each balch is
learned and a test given. Only
when you feel that you have
gained proficrency need you
press a key to be lested and you
haup to answer them all correctlL/
to go on to the next group.

Irregular verbs follow the same
pattern. This tim€ however, you
are able to select which tenses
you wish to be tested on. A sim-
ple Y or N answ€r decides. The
same with specifyrng which verbs
out of the ones loaded are to be
employed. Answers have to be
preceded by the appropriate pro-
noun and a second try is given
should you get it wrong Iirst time
(by keying A). If the second at-
tempt is also marked wrong then
striking L reveals the whole
tense of the verb concerned.

ln general this is a very suc-
cessful method of practising
French vocabulary. The screen

Title:



EDUCATION/SOFTWARE

is the ubiquitous 'Hangman' in
what can only be termed a very
basic implementation which
doesn'l even check to see iI you
have tried a letter belore. One
gets the impression that this was
clearly a makeweight program in
this package.

With all these things taken in-
to account however, it is very
hard to b€lieve that this package
could fail to please anyone who
bought it. Five programs at an
average pdce of less than two
pounds each is very good value
indeed. The documentation
could be better if there were data
details etc. but ce ainly is ac-
curate and enables you to use the
programs easily.

Ratlngc Table:

believe that they have been pro-
perly tested at all. I will mention
them as I cover the various pro-
grams in detail.

Number Balance gives prac-
tice in number bonds (sums of the
3+3=6 variety) which are very
important as children begin to
progress in maths. The idea is
that you have to balance a pro-
gram (eg 3+5) with its answer
(8!l) and that is the answer given
is conect then the balance is
made. The balance is drawn on
the screen and either balances or
not depending on th€ answer
given. The program is reasonable
and does what is expected that
the number 0 causes problems,
the program regularly shows 0 as
'heavier' than say 3 + 5. Another
problem common to the first
three programs is that the prin-
tout routine dosen't work proper-
ly and. in this case, stops the pro-
gram with a variable not found
error.

Count On gives practice in
the important skill of starting from
one number, counting ,n so
many and the finding then final
number. The program has very
little to interest the child however.
and I would prefer to see children
learning this skill by using Board
games like Snakes & Ladders
(yes, that is one oI the reasons for
young children playing 'games' at
school). The problems with this
program ar€, that the program
'hangs up' if the printer option is
selected and there are erors in
the corection routine eg "Wrong
answe" is one of the the
messages.

Bearings is meant for an older
age range than the programs
above (10+) and gives practice
in estimation of angles (so many
degrees), bearings (answers must
be a three number format eg 090)
and headings (answers using
compass bearings). I find it rather
strange that one of the features is
angles OVER 360 degrees, how
does one explain the utility oI that
to a child?

The printer loutine this time
causes an eror message to b€
produced.

The final program Prisms
gives problems in area and
volume calculation. The screen
features a drawing of the p sm
selected but this has no scalinq in-

volved, so that a prism with its
radius larger than its length has
the same picture as one with its
raditrs smaller than its length.
This bears no relation to reality
and could confuse a hesitant
child. The screen presentation is
also very cluttered and uses ab-
breviations such as V. and
T.S.A. which may not be easliv
understood.

Overall it is hard to recom,
mend any of these programs as
they currently stand. There are
just too many, admittedly minor
but irritating, problems still to be
resolved. If they are corrected
then their utility is still not certain,
as I am convinced most of the
things th€V try to do, can be bet-
ter done by other, perhaps more
traditional methods.

Ratlngs Iable:

cB
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SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
70%
60%
90%
90%

SOUND
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Ihese four progtams are the first
offerings from a new software
hous€ which intends to specialise
in Educational Software. This is a
growing market and it is impor-
tant to realise thatsome programs
are written with the idea of being
r.rsed in schools. others lor use in
the home. This means that a
piece of software writt€n lor one
may not have the featur€s re-
quired by the other. There is no
doubt about it that these pro-
grams are meant for school use
and include features which would
not be required in th€ home such
as printouts of the results of each
child using the program.

h is also very important that
programs aided at young children
should be very 'robust' and not
crash at the ftst mistake made.
There is a great deal of enor trap-
ping included in these progGms
but they are still not very robust
unfortunately. In each of the pro-
grams I found errors, som€
serious others less so. There were
so many errors that it is diflicult to

Five educational games for the
small sum oI only f6.95 seems to
good to b€ true and it isl The
educational value of most oI the
games on this tap€ is verv low
and most of them are 'old stand,
bys'in a not particularly new
guise. Having said that they ar€
undoubtedly well enor trapped
and to some extent fun.

The package comprises one
long program wilh a menu from
which you move onto the various
activities detailed below.

In the first game (COUNT)
you have to count the number of
Ietlers on the screen as quickly as
possible and you are prais€d or
corected as required. You are
also told il you are getting faster
or slower. though I cannot really
see why.

MIXER could have been call-
ed 'Anagrams' Ior such il is.
CALCULATOR is certainlv the
leasr useful program. lt simply
lakes tJvo numbers performs the
selected operation and gives you
the answer. A one line BASIC

8O F T\,vAE E

program could do that, but you
wouldn't get the fancy colour and
sound!!

STARSHIP is a hangman
variant with good teletext
graphics and clues for the slower
stud€nt. This is probably the best
part of this package.
CODEBREAKER is exactly that.
A code (letterlletter) is set up and
then words or sentences encoded
and decoded as you choose. Not
lhe most educational activity ever
devised but with some value and
fun.

The cassette card claims this
program to be 'a comprehensive
teaching program' but this is not
fullilled by this package and I

doubt il such a package will
ever exist. Therefore I do wish
educational soltware houses
would be more careful about
making such claims. The result is
damage to their reputation and
they can also greatly hinder the
acceptanc€ of microcomputers in
education as a whole.

Radnga Table:

50%
50%
50%
10%
20%

60%
50%
30%
50%
45% 1l
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Thermomecric
You don't need expensive inter,
faces to make use oI the
Analogue ln port on the BBC
model B. Although the initial
reaciion \rras "it won't work". we
have successfully used an or'
dinary copper-constantin th€r'
mocouple directly into the port to
read temperature to within
+ / -2deg.C ovet a wide range.

The reason why it shouldn't
work is that the thermocouple
produces a voltage oI 4.28mV
for 100 deg.C difference betreen
the hot and cold junctions. The
ADVAL function digitises the
ranqe 0 to 1800 mV,n 4095
steps. Thus each step is
equivalent to 0.44mV, or 10.3
deg.C. The way to make it work
is to take a lot of readings and
av€rage them. At anv given
temperature the value given by
ADVAL can be seen to be jump-
ing apparently randomly betw€en
several values. By averaging a
thousand or more readings in'
termediate temperatures are
estimated surprisingly well.

THE SET UP
The experimental set-up con'
sisted of some fine copper wire
and some constantin of similar
gauge. We had 40 gauge, which
is very thin, later we used proper
dual thermocouple wire. If you
have separate copper and con-
stantin, you will need about 2
metres of each type. Cut the cop-
per wire in hall and solder a piece
to each end of the constantin to
make two ,unctions. (Any hro
dissimilar metals will do. you can
use copper and nichrome, the
wire used in fire and iron
elements-) The free copper ends
are plugged into pins 8 and 15 of
the Analogue In port, i.e. the two
at the left hand end. See p.505 of
the User Guide. Pin 8 is labelled
AGND {O volts) and pin 15 is
CHo which is the channelread by
ADVAL(I). You should use a
proper connector but we stiffened
the ends of the wires by bending
them back, and pluqged them
straight in, holding them in place.

In order to get a voltage out
of the thermocouple you need a
stabfe cold relerence lor one
,unction Thrs is easily provided
by fillinq a thermos Ilask with ice
cubes and covering them with

This specialist proiect
proves the versatility of
the BBC and provides an
interesting example of
dealing with analogue
input to the computer.

Start by placing both junc-
tions in ice. The result should be
zero, but we got a "zero" reading
of 0.85 millivolts, this z€ro
reading must be subtracted from
subs€quent readings. Other
reler€nce temperatures can be
used to constuct a calibration
curve. Room temperafure can be
used to construct a calibration
curve. Room temperaure gave a
thermometer reading of 25
deg.C. bodv temperature is 37
deg.C (thermocouple under the
tongue) and a saucepan of boil-
ing water gives 100 deg.C. For a
higher temperature we melted
some lead in an old pan for a
reference at 324 deg.C. The
observed values were fairly close
to the tabulated standard ther-
mocouple output once the
"blank" value had been
deducted. We plotted a calibra-
tion curve and used it to modify
slighlly the values in the standard
table. A reasonable approxima-
tion to temperatures in the range
0 to 100 deg.C can be made by
dividing the corrected millivolt
reading by .042. We constructed
a look-up table at 10 degree in-
tervals up to 400 deg.C.

Program 2 prints out both th€
average millivolt reading and the
temp€rature. Each cycle of
10,000 readings plus calculation
of the temperature takes about 30
seconds to complete. Few€r
loops will give shorter intervals
between reading at the expens€
of some accuracy. Averages ov€r
1000 readings are usually within
2 deg.C. of the mean value
which may be good enough.

nglntr*-cold water. The termp€rature oI
melting ice is 0 deg.C and it will
hold steady while there is any ice
I€ft. Give it a good stir to get th€
temperature to 0 deg. and ins€rt
lhe cold junction. (Yor.r will soon
find out which junction is which
from the reading the thermocou-
ple gives. Swap them if the
answer comes out negative.

CALLIBRATION

not quite linear, and each ther-
mocouple needs individual
calibration. The first thing to do is
see the millivolt output of your
thermocouple. Program 1 pro-
duces a value for the millvolt out-
put averaged over 10000
readings. The value will be up-
dated every 15 seconds or so.

lr..(l.i$|cnl.l.r4.0t'c.The thermocouple response is

LISTING I
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MAKING IT
WORK
Our first proj€ct (homework for
an A level physics project) was
mapping the temperahrres within
a candle flame. Although we
could not calibrate the thermo-
couple at these temperafures it
gave convincing values between
800 deg.C. in the yellow and
1150 deg. in the hoftest, blue,
part of the flame before it melted.

A more use{ul application
was the measurement of
temperatur€s in the kitchen oven,
in the range 100 deg.C. to 280
deg.C. For this we developed
Program 3 which incorporates a
plotting routine and a screen
dump for the NEC PC-808238E-

C printer. The results were very
revealing! We found the oven
cycled over a range of about 40
deg. over h€ating-cooling cycles
of 20 minutes. (Fig.l) and the
mean was about 20 degrees too
low (Fig.1). No wonder my wife
was complaining!

Finally we put it to the test of
following the air temperature dur-
ing the day and obtained the plot
shown in Fig.z. Although there is
dome scatter of values it is lairly
easy to estimate the temperature
to the nearest degree, even in this
nartow tange.

Now when anyone asks of
the computer "But was use is it?"
we are at least able to offer one
genuine application in the hom€.
There must be some more if only
we can think of them!

PROGRAM LISTING 3
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USER OF THE BBC MICRO

A&B Computing is a new bi-monthly publication
dedicated to users of the BBC Micro,

Priced at f1.95, 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. lndeed,
everything you'll need to make the most of your
BBC Micro.

Subscription Order Form I om .ncro.las ny (d.le.. o. n.c....,y)
ch.q!. / Po..d, Ord.r / Inr.'[e.lo,., Nron.y

Odu lot I

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, just 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 MAKE YOUR BBC I\4ICRO ]\4ISS OUT, SUBSCRIBE TO A&B COI\,IPUTING TODAY!rrrrrrrrrrrrrltlrrlrtrrrrrlrlrlrrrrrrrrttlrllIIIIIIIIIIIIIrrIII
TI

H II
T
TI
TIIIr
I
TIIII
IrI

Cut out and SEND TO:

A&B COMPUTING
513 London Road
Thornton Heath
Surrey CR4 6AR
Please commence my subscription

with the very noxt issue,

(noda 
"arldbre 

to ASP L.d)
OR

D.btt my Acc... / Arrcloyc,rd '
('A.tatc d. ncccotaty)

---r-

Pleaso use BLOCK CAPITALS and includo posl codss

NAME {Mr/M.si Miss) .......

ADDRESS.
f 1 1.70 for six issues UK tr

suBscRlPTloN f 14.00 for six issues tr
overseas surface mail . . ' PosrcooE '

(tick o as f21.60 for six issues tr sisnature .

appropriate) overseas mail Date . . . .

rllttttttrrrrrtrrrrrrrttrrrtrrllltlltrlrltn
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TOP QUALITY PRINTERS!
ROCK BOTTOM PRICES

EpSOn FX 100 tNew addtons to range)......................

Epson RX80 (Tractor Pr nter)...

EpSOn RX 80 F/T (New Frittion versron of FX 80)......

EpSOn FX 80 lReptaces Type 3 N4X80 F/T & IVX82 F/T

EpSOn MX 100 rt-atest [/]oder Iype 3)

Shinwa CP 80
Star 510...........

Star 515...........

BBC lVicro Carrying Case
BBC Programmers l...it.

.....f,219

.....t248

..... f,328

..... €378

..... f,438
.... [208

VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT

+

+

+

+

+

+

+

+

+

+

t218
t248

....... t31

..,,,,.112

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 ro'r
8 Bellingham Close, Bury, Lancs BL8 2TU. Tel: 061-764 5579

V

\/ :eYOUR RO GOULDTEACHYOU
A THII{G OR TWO ABOUT THE FREilCH...

...0R THE GERMANS...OR THE SPANISH
the 12 audio lessons and the function of the interactive
software. Additionally the booklet expands on the
broader benefits of the PCSS method.

At only e29.95 per pack PCSS costs less than other
home language courses yet it offers much more in
terms of education and enjoyment.

Complete the coupon below and try PCSS for
yourself - you'll be amazed what your micro can
teach you.

MD(I
COMPUTERISED EDUCATION SYSTEMS

(PCSSso,tware rs compalible wrlh lheZxBl (16X) ZX Spect.um. AAC [,4rcro.

Acorn Electron Mrcros )

Each pack comes with a full money back guaranlee rf nol complelely satrsrred

r -1
MOA Modon A$ociate8 Umited, 561 Upper Richmond Ro.d WbBl,
London SWl4 7EO, (2X81 users 126.95)
or, alternatively phone T6l6data 01 200 0200 now,lines open 24 hours
and quoteyourVisa, DinersClub, Access o r Ame rican Express number.

Tick which Audio/software package you require. (Prices include VAI
Add 91.45 for postage and packing on each order)

Please supply the tollowing Audio/software Packages

Send yourcheque or PostalOrderfor 529.95 made payable to

FRENCH E oenum ! SPANISH

Address:

t04

u
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A home computer is an expensive toy; and, if playing
games is allyou do with it, a toy is all it is.

Now, using the New Personal Computer
Superlearning Syslem (PCSS) you can have fun with
your micro and learn something at the same time.

PCSS language courses comprise l2lessons on
3 audio casseltes used in conjunction with a fourth
softvyare cassette,lo add a new dimension to learning.

lnitially the sottware package enables you lo see
the words you're learning;then, as your vocabulary
develops, it will test your skill in your new language.

Anyone can learn this way - no previous knowledge
of lhe language is required. The unique PCSS method
develops your overall learning and memory skills in a
way thats both relaxing and enjoyable.

Each PCSS language pack - French, German or
Spanish - contains a comprehensive booklet detailing
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It's easy to feel you are alone
when you ar€ sitting in front of
your micro wondering why it
won't do what you think you've
instructed it to do! But you need
never be alone again. User
groups are springing up all over
the place and can be an
invaluable source of help,
enjoyment and inspiration.

We list here someof theclubs
that are particularly interested in
the BBC Micro. If you don't see
one in your area, why not start
one up and let us have details?
Please remember though, that
rhis list is by no means
comprehensive.

E!il
The National Independent User
Group for the BBC Micro
33 St. Julians Road,
St. Albans,
Hertfordshire.
Contact: DEGrahamor

Sheridan Williams

BEEBUG runs a regular
newsletter (10 issues a year)
inciuding program listings,
hardware and software tips,
reviews and advice, all
exclusively devoted to the BBC
Micro. Membership is available
lor €4.50 for six months or 88.50
for the full year's subscription.

Norfolk College of Arts and
Technology,
Tennyson Avenue.
Kings Lynn.
Tel 67744 ext. 323

Tel: 0733 44342 afrer spm
Contact: Andrew Pike

The club meets at Crosfield
Electronics Social Club,
fortnightly on Mondays.
BBC Micro users welcom€.

large SAE and, most important,
to write on your envelope just
what information gou require:
User Groups, Software, General
Query, etc. They have also
published a large number of
factsheets about various aspects
of the project: regional groups,
suggested books, micros and the
small business, micros and
education, and jobs in
computing. These are available
free on receipl of a large
SAE-again please mark it
clearly.

l@E
O-lnform
PO Box 716
N3191Horten
NorwayFind out the hottest

spots to learn about the BBc
Micro. Are there any in

your area?

The Scandinavians have shown
great interest in the BBC micro
along with most of Europe. In
Norway Oivind Grenness ha-s de-
cided to set up a club. Contact
him at the above address.

@TUE@
72 Sidmouth Road.
Welling,
Kent DA16 lDS.
Tel: 01.304 3910
Contact: Tony Latham

The club produces a monthly
printout of software ideas for the
BBC Micro, programs and
advice on programming
technique.

Caterham Leisur€ Centre,
Godstone Road,
Caterham,
Surrey CR3 6BE.
Tel: Caterham 48304

(M Goldsbrough) or
Caterham tlil316 (J Hodges)

Contact: M Goldsbrough
(Centre Manager) orJ Hodges

The club has started at the
Leisure Centre which has a
Model B BBC Micro available.
Meetings are on Thursday nights
at 8.00 pm and new members

(and their micros) are welcome
to come along.

23 Sandy Close,
Peterslield.
Hants GU31 4HF.
Tel: 0703 4059 (evenings)
Contact: Peter Smith

Established back in 1980, the
Fareham and Portsmouth
Amateur Computer Club have
recently organised a referral
service and a Users Club for the
BBC Micro. The group meet at
7.00 pm on the third Monday of
each month at the Portchester
Community Centre.

8 Briar Grove
Ingol
Preston PR2 3UR
Contact: Mr D. Coulter

8 6t George's Avenue
High Lane
Tunstall
Stoke-on-Trent
Tel:818499
Contact: Mr M. G. Forster

St. Stephens Parish Centre
Station Road
Bricketwood

The West Herts 80 Users Associa-
tion has decided to start a BBC
unit sub group. This will allow
them to maintain bulk purchase
schemes and membership oI the
BBC computer literacy scheme of
which the Association is a mem-
ber.

As an Association. with a
constitution, bank account, regu_

PO Box 7,
London W3 6XJ

This acts as a central clearing
house for information about the
BBC Computer Literacy Project.
Please remember to enclose a

PRESTON BBC USER
GROUP

THE FAREHAM AND
PORTSMOUTH AMATEUR
COMPUTER CLUB

POTBUG BBC USERS
GROUP

KINGS LYNN AND WEST
NOBFOLK BBC MICRO
USEB GROUP CATEBHAM LEISURE

CENTRE COMPUTER
CLUB WEST HERIS 80 USERS

ASSOCTATTON

PETERBOBOUGH
PERSONAL COiIPUTER
CLUB THE COMPUTER

REFERRAL SERVICE

I
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BBC USERS GROUP OF
CANBERRA

ACORN COMPUTEBS
USERS CLUB

GARFORTH BBC USER
GROUP

NORTH LONDON BBC
MICRO USERS GROUP

CARDIFF BBC
COMPUTER CLUB

WELLINGBOROUGH USER
GROUP

NORWICH & DISTRICT
BBC MICRO USER GROUP

I

lar premises and organisational
experience, the unit can offer a
service to BBC users who want
their own club.

R. C. Smith. the Herts Asso-
ciation secretary, tells us that the
pres€nt venue is just off the A405
near St. Albans. within easy
access of the A5, M1, M10 and
A1,

The present membership
comes from the local area of
Hemel Hempstead, Tring, St.
Albans. Wadord, Hadield and
from as far away as Ware, Lough-
ton in Essex, Slough and Ux-
bridge. Thev also have a lew Lon-
doners for good measure.

Meetings are held at Norwich City
College twice a month during
term time. On th€ first Tuesday of
each month a visiting speaker
takes part. On November 1st Mr
Chris Pointeer and Mrs Diana
Thomson survey edr-rcational soft-
ware. On the third Tuesday of
each monih there is a workshop.
All meetings take place at
7.00pm. The first session is fre€,
thereafter you pay the
subscription of !3.00 (students
and OAPs € 1.50).

r-re

mation and programs and has
bi-monthly (to coincide with the
publication of A & B?) meetings in
Brussels and several provincial
cities.

Anyone interested in becom-
ing a member can obtain a free
copy of the latest newsletter if
he/she applies to the above
address.
Contactr Jean'Louis Meerts. Rue
de la Sympathie, 24, B-IO7O
Brussels.

The first Tuesday usually involves
some instructions for all abilities,
beginners to advanced program-
mers. The s€cond session takes
the form of a lecture or question
and answer discussion.

The club offers family mem-
bership at €2.00 per annum and
30p a session. There are currently
30 family groups taking part. The
club also likes to arrange interest-
ing social events, like their recent
visit to a ma,nframe installation.

49 Addington Road
Irthlingborough, Northants
NN9 5ST
Tel: Wellingborough 650883

(Evenings)
Contact: R. Houghton

A new club for users of the BBC in
the East Midlands.

Cardiff University College
CBCC, 2 Whitcliffe Drive,
Penarth.
South Glamorgan
Tel 0222 7O1023
Contact Geoff Barker,'

Chairman

The Cardiff Club holds regular
meetings at the university and
welcomes all owners of a BBC
micro, from beginners to old
hands.

Dept. ofCheinistrv
Westfield College
University oI London
Kidderpore Avenue
London NW3 7ST
Tel: 01-435 0109
Contact: Dr Leo Mclaughlin

5 Hadield Street
Evatt ACT: 2617
Australia
Tel 1062) 587719

Just one oI the inreasing numb€r
ofclubs down under rellecting the
international success of the BBC.
Contact Steve Mcleod at the
above address.

Department of Electronics
Norwich City College,
Ipswich Road.
Norwich NR2 2LJ
Tel: 0503 50011 pxt 231
Conlacti PaulBeverley

BP 325
1000 Brussels 1

Monsieur Meerls writes to us from
Brussels: "The BBC Micro is an
enormous success in the whole
world, including Belgium. In this
country, owners of the BBC still
tend to think thev are unioue.
Theu re not. A users cluh ii al-
ready in existence."

Apparently the club issues a
monthly newsletter full of infor-

1 Manley Court
Garforth
Leeds LS25 2HY
Tel: 0532 860594
Contact: Dave Carlos

(Chairman)

Garforth User Group is an organi-
sation d€dicated to helping and
educating owners ofthe BBC Mic-
ro and in future owners oI the
Electron. Me€tings are held in the
Welfare Hall, Garforth, on the first
and third Tuesdays of the month.
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LiveSItow
Mark Webb/Clive cftce

How does it go? Never work with
animals or children. I think all
those concerned with the recent
BBC live show spectacular would
want lo includ€ microcomputerc
in this show-busin€ss advice. We
at home know how petulant they
can be and that's just loading and
saving games and simple pro-
grams. Much of the'state of the
art' demonstrations on the live
show involved interfacing with
other complex €quipment, be it
alongside the micro or a main-
frame many miles away.

Millions of people watched.
some fascinated. some in awe.
The public response to this pro,
gramme was exceptional from
the very first hints in the media
that it was going ahead. Over
200,000 letters were received
containing friendly suggestions
and requests for tickets.
Representing us in the studio was
an audience of 40 including 15
specialists, all invited for the en-
thusiasm or special interest they
had shown in their original let'
ters.

ON THE SPOT
ln the audience was our repoder
Clive Grace. He presented
himsell at Television Centre for
9.30 am with the ticket (and
small map) sent to him by the
BBC. After waiting around and
casually chatting with fellow
guests, he was ushered into the
main building and into a studio
where the camera crew and floor
technicians were busily putting
the final touches to the scenery.

Joe Public's other route into
T€levision Ce ntre was by
lelephone. The lines were open
from about hall past ten but some
calls had already been lined up-
Any particularly interesting or
relevant call was immediately
noted down and the caller asked
to wait. The gist of the question
was then taken, at a run, up from
the conference room (where the
telephones w€re situated) to the
studio. The articulate caller was
then re-contacted and heard
studio sound until cued for
his/her hard won question. Mike
Cocker, the producer, maintain-
ed a stack of rour questions/com-
ments throughout.

Although experie nced

camera pos,tions and cues
A major problem with which

they had to cope was the fact that
their studio (TC3) can handle
only eight channels at any one
time and for this programme
there were 14 separate sources.
That's where the cable switching
came in.

TRIPPING OVER
THE
TECHNOLOGY
In front of the banked audience
was the interview position and

the spot where the various set-
piece demonstrations were
wheeled on from the workshops
behind. All the technical back,up
to the show was provided by
BBC engineers under the wal-

chful eye of Chris Lowrie. Chris is
all too aware ol the problems in-
volved in handling sensitive
microcomputers and peripheral
equipment. He knows what a
bumpy hall-mile iourney in the
back of a BBC van can do unless
great care is taken. The disc bas-
ed software is also threatened by
the harsh studio environment
The scene-hands were apparent-
ly used to manhandling props but
of course this sort oI equipment
can't be thrown about.

Another headache was
organising the connections bet.
ween various pieces of hardware.

The BBC continued their
excellent coverage of
the microcomputer

world with their Autumn
live show. we look back

hehind the scenes and in
front of the cameras.

presenters. Mac and his team
were all new to live television.
They. the director Mike Binney
and his team of five cameramen.
had only one day to plan the
complex choreographv of

Just think back and imagine how
many cables and plugs had to be
threaded along the floor and into
the correct connection. It was
also necessary to actually change
connections on air with no room
for errcr, live on a Strnday morn'
ing.

Nor was there any backing
dr.rwn in the face of technological
problems. The tele-software
download was don€ without
cheating. The UHF signal was
coming from two studios away
because, quite naturally, the
studio is shielded and the signal
impossible to get within the four
walls. They could have used a
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video feed which would have
been unnoticeable but. to their
credit, went for authenticity.

The only prerecorded studio
sequence was done on the Satur-
day before and involved the
video sublitling demonstration.
The BBC themselves use some
powerful software written by lan
Trackman to control caption
generating hardware. Mac show-
ed how a home video system
could achieve parallel results and
apparently the hardware (design-
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ed by Tim Vaugh) and lan
Trackman s controlling software
may be marketed commercially.
costing well under f100. One of
the next surges in the home-
computer market may be in this
very direction. Already the
equipment is available to capture
input from a video camera. put it
on your television screen and
carry out editing and retouching
with a lightp€n.

Back to Clive in the au-
dience. He recognised the lormat
of the special since it followed
much the same path as the'Mak-
ing the Most' series. Dave Ellis
went deeper into the subject of
sound sampling and
demonstrated this with an Apple
system link€d up to a sampler.
Rumours were that he was to br-
ing along a BBC equivalent but
unfortunat€ly the gremlins struck
because his version was far from
a production model. We live in
anticipation.

As far as the audienc€
perceived. everylhing went en-
tirely as it should. The 'Hackers'
haditionally hacked their way

through the live elecironic
mailbox system and quite conve-
niently provided a lightearted
prelude to the subject of system
security.

ELECTRONIC
VANDALISM
John Coll had threatened to
open up a whole new elechonic
adventure with his demonstra-
tions of 'cracking' mainframe
computer installations. This is a
potentially dangerous area.'Elec-
tronic vandalism' is what an
American consultant on com-
puter crime called it.

In th€ United States there
are thousands of electronic
bulletin boards- some with names
like Pirat€'s Cove and Secret Ser-
vice. Those using them take on
exotic pseudonyms and offer to
swop access codes lo nuclear
research centres and even the
Dow Jones computer. The
authorities accept that
'technological trespass' is
widespread and they are worried
that intrud€rs could cause con-
siderable damage to fragile
databases. lt appears that every
high school and college that

teaches computer technology has
kids doing this sort of thing.

Expert John Vince {rom
Middlesex Polytechnic brought us
up to date with the exciting
possibilities for graphics which
our micros open uP. More down
to earth however was the glimpse
of the not too distant future which
the Oxlord Exam Board are'
already realising. Nine hundred
schools. som€ with nine hundred
ent es in up to one hundred and
fifty subiects us€d to dutilully fill
in the appropriate forms each
year. The paper based inlorma'
tion was put onto the tape of a
mainframe for processing and
returned to the schools on paper
again.

Why? when all schools now
have at least one micro. They
answered the question with some
user-friendly software to help the
form filling process, auto-
checking oI subject code numbers
and security through identity
codes. The result is a disc sent to
the mainframe and bett€r facilities
for the teachers. Each year they
save 25p per candidate and soon
direct micro to mainframe com-
munication will cut out any need
for hard copy, except for back-up

records at the individual schools.
Meanwhile the task pro-

grammers were keying away at
their round table. They consisted
of hlo Acornsoft programmerc
on the BBC (surprise) and two
Research Machine's program-
mers on the Link 4802 plus a
Sinclair Speckum. lt was also
nice to see the item on non-
keyboard input for the young and
disabled and the return to see
Chris Webb, the head of Not-
tingdale ITEC, the first in the
country.

The audience, mainly con-
sisting oI teachers and teachers'
wives apparently, had plenty to
say to Kenneth Baker. The
minister had originally been
booked to make a speech but in-
sist€d on taking a more involved
role.

After the show our cor-
respondent chatted to the
presenters and partook oI the
refreshments. By the way, the
food was imp€ccable so don't
believ€ eve4rthing Terry Wogan
says. We can only hope that th€
results of the competition an-
nounced towards the end of the
show will provide an excuse for
another Live Special.
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At the time when Napoleon was
trying to persuade the peoples of
Europe to ioin his version of the
Common Market. the tiny village
stale ol Oeulouuisoge occupied a
precarious position on what was
then the border bet'reen France
and Holland.

Forever on the verg€ ol in-
vasion by one or other of the
great rivals, the local count had a
flag made up of stone blocks
which could easilu be s€t out to
form the flag of w6ichever power
was looming over the horizon.

The keepers of the flag
stones, turo BLOCKHEADS, had
simply to s€lect one block and,
thanks to the power oI the local
witch, it and another would
change colours according to the
wording of her spell - or curse
as the blockheads came to believe
it was.

By a careful choice o[ stones
and switches it was possible to
change one flag into the other in
double-quick time. Possible -but something the blockheads
never managed to do belore the
invaders arived and took um-
brage at the insult to their na-
tional banner. with the usual dire
consequences for the locals.

Now, thanks to the power of
lhe BBC Micro, you can exercise
your own magic wand and see if
you can do better.

Type in the program and
promote yoursell to CHIEF
BLOCKHEAD! At each turn you
will be asked to select a block bu
an INPUT of the COLUMN ani
ROW numbers and then to
choose one of three tgpes of
switch (A,B, or C).

Your aim is to change the
graphic representation of the
French Tricolour into the
horizontal RED, WHITE, BLUE
of th€ Dutch Flat in as few moves
as possible.

(The three flags are not hue
representations, the white stdp is
of double width to fit rhe lawn
outsid€ the village inn.) We could
be kind and explain exactly how
lhe witch s spell works The three
choices are simple, logical and
consistent. But, like Bonaparte,
we Ieel a fit of the vapours com.
ing on and will leave you lo work
out just whal happens at each
move - either by a trial RUN of

How many moves will
you take to solve this
Brain-teaser? Puzzle

over our program and
why not send in your
ideal solutions to A&B

the program or a careful study of
PROCSWITCH

The program generously
allows you one htrndred moves
before giving up recording your
effort but the changeover can be
eflected in a lot. Iot fewer moves
than that.

So. what kind of a
blockhead are you?

Just how few moves do you
need to take?

PROGRAM
NOTES
The program has been
d€liberately designed to be as
short as possible and uses only
elemenlary techniques and
features of BBC BASIC.

There are no irritating sound
effects and you will delinitely nor
be zapped!

The program runs in MODE
5 and should work on both A and
B models.

LINES 150 to 190 redefine
colours two and lhree to give
RED,WHITE.BLUE in numerical
sequence and also to define text
and graphics windows.

LINES 200 to 260 set up rhe
initial display of the lrench flaq
shown by sixteen colour rec-
tangles in a 4 x 4 array, numbered
Ior reference horizontally and
yertically.' The main program runs
from LINES 280 ro 430 An IN-
PUT for column and row is re-
quested. each repeated until
valid entries are made. The third
INPUT is {or choice of move.
A,B, or C, each of which has a
dillereol effecl.

PROCSWITCH effects the
change according to all three in-
puts. All that will be revealed
here is that each move changes
the colour of hr,ro rectangles -
lhe one selecled by input and
another determined bv lhe choice
of mov€ RUNninq the proqram
disguises this to some extent as,
on occasions, a block is changed
lo th€ colour il alreadv is!

The three choices are sim-
ple, logical constructions and the
effect of each can be compl€tely
determined from the listing -

rl

I

-

I

I

i

I

I
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d
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I
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there is no random factor involv
ed.

LINES 390 to 400 add the
lasl move to the solution array for
printing when the puzzle is finally
solved.

LINE 420 calls PROC"
CHECKSOLVED which checks
the colour of the rectangles in
rows against the required solution

Anv failure ends the check
withoutihe test going on to olher
rows.

The program loop
REPEATS until PROC
CHECKSOLVED makes
FLAG% = 1. LINES 440 to 490
print the number of moves taken,
a list of moves made and invites
another attempt-

t50 ioDEs
160 VIXJ t9t2r7!OrO,O
170 VDU19r3,4,OtOrO
lBo vDu2rlt Otol 1279t 864t
t9o VDU2BrOr4r 19,O
2oo FOR V-IOO lO 7OO ATEP 2OO
21O PROCEOI i tOO.Y, t ) r PRItrEOX (35O,Y,2r r PROCEOI (I6OO'Yr2,

TPi{IDI(GO,Y,l,
22O NETT Y
23O aa-OOOO I
2{O VlrU5 t BCOI-Or 2
25O FOR X-2OO TO 95O 6TEP25OI|iOVE X

r50t PfINTtNT (I/2OO) rr€rl
260 FOF Y-175 TO 775 glEP 2OOT|IOVE!2OO'

Yi PR liltIl{T (Y/175).I€XT
270 VDU4
28O REPEAT r COLOI R2
29O REPEAT
3OO CLS. ttlPUT TAB(O.2) "l*ltcH COLUI|i{.. "rcolsml
3tO UNTIL colsrnA>O AND coturnx<s
32O REPEAT
33O CLS! !i\FUTTABlOr2, "ll+IICH R(ll.."t.dA
34O LINTIL rqX>O AND rdz<s
35O REPEAI
360 CLSr II{PUT TA8(O,2) "l}ltcH iO\rE lAtBrC).. "iov.a
37O UNTIL ASC( ovea) >64 AND A6C(.oY.a)<69
3AO PROCS{ ITCH (col uinZ-! . rdr(-l . rcv.t I
39O Eount-count+t
4OO sol a (count, -STRt (colunnX) +6TRa (rorl) ]Ev.a
41o FLA6ta=O ! Cl€CKa=O
420 PROCCTTECKSOLVED
43O L,NTIL FLAGX= 1

440 ioDET
45O PRINIIAE(Or lO) "You h.v. rolv.d it in "IEdntl"rcv..."
460 FORX=I TO countrPRINTrola(X)i" "itIEXT
47O PRlill: ItlPUT"AnothEr t.y (Y/N)"rAa
4AO IF A!'='Y" TTIEN RUN

5OO DEFPROCEOX ( A. B. COLZ )

51O GCOLO,COLZ
52O rOVE A,EsiOVE A+2OO,Bt PLOTEs t A+2OO, B+l5O
53O llOVE A rB+lsor PLOTSS !A, B

5Trc ENDPROC
55O DEFPROCSU I tCH (EZ r rZ, o:a,
560 LOCAL .oLA7. tcolg7.,cAt/.,.47-
57O cA7-=25OlcZ+1oo: rAt(E2oorrt(+ tOO
sao EotA7.=PoINT (.A7+5o trAa+so,
59O lF na<>"A" TBEN 620
600 col BZ=POINT I lOOO-cA7., B5O-rAZ)
61O PROCBox (cAa'.azrEol BZ) ! PRocEOx (tso-cat('

BOO-rAZrEolAX, TENOPROC
620 IF ra<>"B" THEN 690
630 LOCALCBT.,TBZ
640 c Az=2so.rl+ I OO. . Bz=2OO*cr(+ l oo
650 col BZ=POINT (EE7+5O,rBZ+5O,
660 colAZ=(colA7+1) llOD4.lF colA'l=O THEN colAX-l
h7O .olBL- t.oLB"/.+L, l'ioD4r tF colBZ=O THEN colB7.'1
6A0 PROCEOX (EAZ 

'rAZ ! col Bz): PROCEox (c87.'.Bztcor AZ) I ENDPROC

690 LOCAL ccl'rcz
7OO .7-= tc\-+ll l,',OD4..7-=r7.-\ t lF r7-=-l THEN ri(=3
7LO cc7-=25o*c'A+ IOO: . cZ=2OO*r 7-+ r OO
72O .ol g7=POINT (ccZ+5O'rc7-+5O,
73O co\az=coLAL-t | | F EolA7.=O THEN colAT-=3
74O colBA=colEZ-l! IF corBZ=O THEN colB7.=3
75O PROCBOX (.A7-, rAZ, col Bz) : PROCBOX (cc7'rcZ 

'col AZ) : ENDPROC

76.) DEFPROCCHECKSOLVED
77O FOR x=lso TO 9OoSTEP 25O
78O tF POINJ(Xtl5O)=3 THEN CHECkZ=CHECK7.+1

aoo tF CHEcKz<4 THEN FLABz=o: ENDPRoC
€lO FOF x=lso TO 9OoSTEP25O
S2o IF POINT(X!35O)=2 THEN CHEC(7.=CHECKT+I
B3O lF POINT(X'55O)=2 THEN CIrECKT-=CHECKZ+ 1

B4O NEXT
EsO lF CHECKZ<12 THEN FLAGZ=O:ENDPRoC
E6O FOR X=15O TO 9OOSTEP2So
A7O IF P0INT(X'75O)=l THEN CHECKZ=CHECKT-+ r
8gO NEXT
B9O IF CHECKZ<16 THEN FLAGZ=O:ENDPROC
9OO FLAGZ=t: ENDPROC

100
rto
t?o
130
140

REr,irr.FLAgCll.e
REir+rEY TttE\ n TRfeX...
REltr.rAtE[JgT 1.rg5r]r
REiTTTOIPYRIETiT REEERI'EIETT
Dti rola (!OO,

CHANGE

INTO

ErEr:l:!:i:ii:it E=ii:lIIl'.Tl t!.,'lI:l:llll]:.? F":"=-::::fitliiiilli!liirlil tr;ii;liliiljlll liirljr:iiil:,j:l IL;j.:i,j:ri.;i:l
Erir:f :liiiiiliil If]iliiiiiiiiillil Er.lililrirl:rrr'l | 

: i i : I ' : r : I : ' ' ' ' : 
IFliiiliaiil;ii;iil Flitllt!illi1iril t.i Ir:Iriiri j jiiI 

| : a 1 : : 1 : I : I : r : 1 j : IIilijltrhrialr,li t'l!i{Iir!ir!;l;i trrrr:rr,r,iiii.l L-ij-::-;:::.j!J
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.ARIES.Bz().

Fealures
* Adds 2OK ol useoble RAM to

your BBC Mlcro
* Hun progroms up to 28K long in

ANY SCREEN MODE
* Exto memory con be used

dlrectly Irom BASIC I ond 11,

I'IEW 1,4, FORTH, LISP, qNd
mqny other existlng progrqms

* A-RIES B20 ls compotible with
oll correctly written BBC Micro
softwore, on cossette, disc,
sidewoys BOM or cartidge

* Don't be deceived: ihis product
is unlque no other exponsion
unit hos these cqpobilitres

* Comp,^te comporrbrlrry ARIfS-
820 uses only documented
MOS fq,trllities

* Fitted in 5 minutes using only o
screwdnver

* Simply plugs in inslde the cose
* No soldering or cutting
'i (Unlike some odd'on products)

will couse no domoge to your

BBC Micro - cqn be
removed qt ony time

* Incredlbly simple to
use

* Potent oppLed Ior

* Desrgned in Combndge by
BBC Micro expe/ts

* Top quolrty monufqcture
* Unquestionobly the most

importqnt odd-on ever
pr<duced lor the BBC Micro

* Top softwore houses ore rocrng
to produce the "super-
proqroms" rrlode Possible bY
the extro copoclty

* I yeor guorontee.
* Avqjlqble moil-order only
* Officiol purchose orders

occepted from bono-fide
educotionol estqblishments. oll
other trqde cqsh with'order

F

* Pnce e99.95 including post,
pocking ond VAT

* If not completely sqtisfied with
your purchose, we will re{und
your money in full providing you
retum the ARIES-820 in qood
condition in jts oiginol
pockoging within 14 doys

Mcchine requirernents:
* BBC Micro model B
* MOS L2 or loter
* Plugs rnto CPU socket qnd l

sidewoys ROM socket

AIso qvqilqble IEEE 438 intedoce
Coming soonr Compotlble ROM
exponsLon boord.

O

IruCI3O rn
fiveminutes

How to Orden
Send cheque or postol order

mode poyoble to Combrrdge
3omputer Consultonts Ltd qnd
{orword to:
Combridge Compuier
Consultonts Ltd, fBIEPOST,
Combridge CBI lBR.
TelepL,one Combndqe
02L 210677

Pleose send me (Qty). . . ... . . . .ARIE}B2O(s) ot fl99.95 (incl. p.p. & VAT)
I enclose o cheque/postol order mqde poyoble to

Combridge Computer Consultonts Ltd for 0.

Signed . .

Nome (block letters) . . .

Address.

.... Post Code . .........

- Combridge Computer Consultqnts i td, FREEPOST Cqmbndqe CBI I BR
E Telephone Combndge a223-2lCh71
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MODELS A/B

Programmlng for Educatlon
on the BBC Computet, A
Handbook for Prlmary
Educatlon by John Scriven and
Patrick Hall. Published by Sun
shine Books. Price: !5.95 for
213 pages.

A book such as this has been
sorely needed and long awaited
bg many people interested in put-
ting the BBC to work in the
educational field. It is a book for
teachers and parents by teachers,
John Scriven and Patrick Hall.
both of whom use computers in
their own classrooms and write
their own excellent BASIC pro
grams.

Fist of allthey give us a brief
resume of how computers have
become such an important piece
oI schoolequipment and why the
BBC Micro has proved particular'
ly appropriate for the educational
environment.

The authors explain that the
educational (aimed at primary
school ages) and programming
content develops as the book
goes on, from simple arithmelic
tests to kue interactive simula-
tions.

The first chapter of pro-
grams, starting with Maths, in-
troduces some of the BBC'S
graphics and sound capabilities
but emphasises the care that has
to be taken to use these devices
to motivate and not to distract.

Each program in the book is
fullg explained after the BASIC
listing (alldumped to a dot matrix
printer by the looks of things and
all crystal clear). This explanation
is aided by the modular form of
all the programs. Every step is
formulated as a procedure and
th,s means that useful routines
like circle drawing and upper to
lower case conversion will find
their way into the readers'own
programs.

As well as presenting pro-
grams to test numerical skills like
Bingo Factor and Firework, the
authors venture into the area of
English skills in chapter five
(Words, Words, Words).

Characterc are handled very
much the same as numbers by
the comput€r and the same ad-
vantages accrue. The programs
tak€ full advantage of the com-
puter's ability to check input, pro-

Learned tomes on
programming your BBC,

from Assembly to
Adventure.

flogfmmir€
tor educotion

The content of DATA
statements is also documented so
that, as the reader gets more
adventurous, these may be
changed appropriately.

The authors themselves are
not lacking in good programming
ideas either. The method used to
draw and fill block graphs by pro-
ducing different $aphics win-
dows is marvellouslg simple and
effective.

Graph and Piechart form
chapter eight, Graphic Descrip-
tions. lnformation display is

clearly an importani function
which the computer can perform
in various subject areas and this is
a good introduction.

Story Time provides two
programs, Story and Gosh,
which are designed to stimulate
creative writing. Story concen-
trates on the use of adiectives.
The chapter actually begins with
the alarming question "Can a
computer be creative?" My
answer would be a firm 'no' but
these programs make it clear that
the computer can be a friendly
tool in the hands of young
children.

Treasure. Hunt and
Ricochet all introduce new pro-
gramming points into games
which teach logical reasoning and
problem solving. They also act as
a stimulus for discussion and the
pooling of ideas. This group
discussion around the computer,
olten a logistic necessity in
schools, is proving a most
valuable offshoot of having a
computer in the classroom.

The final set of programs
simulate an excursion on the
river, elechicity generation, pro-
babilitv and Pascal's triangle. I
agree with the authors that in
computer simulatjon we have the
most effective application of the
machine's powers. The imagina-
tion goes haywire just considering
the possibilities. OI course it will
all take time and cost money but
in the meantime this book of{ers
us a taste of things to come.

The final chapter offers
helpful advice on how to spread
the small amount of computer
time available, where to set up
and how to secure the valuable
equipment. All in all an excellent
volume for all concerned in
educational computing.

on$e88(tomputer
a handbook {ar Frfu lery edr,€ctioff

johnxrircoond potri*holl

mpt helpfr:lly and congratulate
success. Hangman, Anagram,
Cloze and Opposite all deal with
different aspects of basic spelling
and comprehension skills.

An Anqle on Fractions is a
self-explanatory chapter title. The
programs Angle, Fractions and
Cancel are beginning to get
longer but remain fully structured
and therefore fully comprehensi-
ble. The main programs consist
onlu of calls to PROCS within a
REPEAT UNTIL loop. Helpful
REMinders appear in all the right

places. The explanation includes
clear diagrams of how the user-
defined characters have been
built up, the use of Ilags to signal
a certain status as hue or false
and tests on the content of
answer input.

For someone new to BBC
BASIC, the clear description of
simple PROCs which pause or
erase are a revelation. Seeing the
various bits of code in the context
of a working program is often
akin to the biblical scales falling
from the blind-man's eyes.

112 A&B COMPU|ING JANUARY/FEBRUARY'1984

r-x t
I

s
F

K



The BBC Mlcro Book by Jim
McGregor and Alan Watt.
Published by Addison Wesley.
Price 97 .95 349 pages.

The sub-title of this book is
''BASIC Sound and Graphics",
and presumably reflects the way
in which the authors view the
grouping of material within.
There are no subsections marked
in the contents however and I

think it is fair to say that the first
eight chapters concern
themselves with BASIC (BBC
BASIC), and chapter 10 with
sound and chapters nine and
eleven with graphics The BASIC
chapters are an introduction to
the language as it is implemented
on the BBC. Sensibly, input and
output (in the form of PRINTing)
are dealt with Iirst. Variables,
elementary layoul and graphics
come next, plus an explanation
of READ and DATA.

Further chapters investigate
the more complex structures
available. the use of logical
operators. mathematical opera
tions. arrays and colour. The
culminating chapters inhoduce
procedures and functions plus a
comprehensive guide to Mode 7.

As a guide to anyone setting
out to leam about their BBC
these chapters would be hard to
beat. The explanations are com-
prehensive and clear with ex-
amples of BASIC listing and in'
stances of what to expect on the
screen. The actual format of the
book makes the visual connec
tion between text. listing and
screen shot very easy indeed.
Apparently the authors
themselves set the book in
Bookface Aca d e mic using
SROFF, the text processing
system at the University of Shef
field

There is also extensive use
of block diagram to make loop
operations clear to the beg,nner
and plenty of advice on exer'
cises. which are a,med at dif-
ferent levels of expertise.

Despite the fact that PROCS
and FNs are only inhoduced at
chapter seven, the authors use
the ava,lable structures of BASIC
throughout. especially proce-
dures. This makes the book all
the more imponant as a begin
ners'guidel The GOTO state

ment merits just two paraqraphs
in the entire book and these
merely warn against using this
'deceptively simple' statement. If
the reader works his/her way
through this section without
shirking the typing duties and ex-
ercises then a good understan-
ding of BBC BASIC is assured.

Now come the inter€sting
chapters on colour, graphics,
sound and animation. Once
again diagrams and screen shots
(illustratihg the graphics effects
produced by the example pro,
grams) abound. Some of the
description of the image planing
techniques is necessarily com-
plicated but when used in con-
junction with the computer the
examples given ofJer a cleat view
of what happens if not why.

The final chapter on anima-
tion takes some of the ideas on
graphics and expands their use
into object animation. Character
printing, user defined characters
and multi-Irame images are all
dealt with. A simple bat'n'ball
program illustrates the principles
of contolling motion from the
keyboard. An invaderc type
game introduces more sophistica-
tion, combining some of the
special efjects implemented by

changing the palette.
The authors implement gun'

Ilash effects, spinning discs and
spiral patterns. Finally in this
chapter they consider the VDU 5
statement for creating
Ioregrotrnd-midground images.
These examples are all it takes to
set the imaginative games pro-
grammer lirmly at the computer
until the eatly hours of the morn-
ing.

The BBC has many engag-
ing and unique qualities. Some
would say that the sound
capabilities (the excellent soft-
ware control) are the most attac-
tive oI ali. The authors of this
book obviously enjoy the com
plexities of ENVELOPE
statements and have delved deep
into the possibilities. The visual
inlormation is once again up to
scratch in this chapter: there are
diagrams showing the actual
waveforms of some of the sounds
produced as well as comparable
nahrral sounds. There is an ex-
cellent reproducion of a piano
keyboard and stave with the
notes and their corresponding
code on the computer.

The ENVELOPE statement
is a bit much to tak€ in all at once
and the various testing programs

make understanding easier
through actually experiencing the
differences in sound pitch, dura-
tion and so on. The chapter also
deals with rhythm. rests, com
posing with programs. and
generatinq different stgles. It all
sounds very ambitious but the ex-
amples work and inspire many
ideas. There is no doubt that
even somebody previously
uninterested or confused by
musical notation and harmonics
will thoroughly enjoy learning
Irom the exploration of BBC
sound.

This book is an excellently
presented, helpful and il-
Iuminating guide to the BBC.
Resewe a permanent spot for it
beside your machine.

Addison-Wesley also supply
a cassette with most of the ex-
amples as well as the main pro-
gram included. This takes the toil
out of entering the listings from
the keyboard but also negates the
value of pouring over and de-
bugg,ng the routines and thus
learning how thev work not just
the fact that they work-

Creatlng Adventure Pro-
grams on the BBC Mtcro by
lan Watt
Addlcon-Wesley and
Interface !6.95
l2E pages
tsBN 0 201 14678 9
_This guide to the adventure game
and its implementation on the
BBC makes very interesting
reading. A short introductory
chapter addresses itself to adven-
ture novices, explaining the con-
ventions of scenado and of game
playing itself- AII true adventures
follow a fairly standard set oI
rules and accept standard instruc-
tions such as GO, GET and
DROP. These and many more
are explained in the course of the
book are used in the program ex-
amples. This first chapter ex-
plains what we might expect to
see in terms of display, instruc-
tions, choices and computer
replies, during the course of such
a game.

Chapter ha,o gets straight
down to the techniques of writing
the BASIC lines into the com-

EOOKS

CONTINUED OVER
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puter. Each stage in the planning
of the game, the number and
names of the rooms and their
c onte nts for instance. is
thoroughiy dealt with. After each
stage we are invited to enter the
equivalent lines oI the program.
The structures, codes and
variables are carefully gone into
with reference to each section of
listing.

The author also goes inio
simple enor trapping methods
and more interestingly into the
way user input is coded to extract
a predelermined response. Now
comes the interesting bit where
imagination takes ov€r at least
partly from program design, the
'filling' for the adventure.

This is an adventure so
many of the replies are
determined by haditional usage
butthere remains plenty of room
for invention and humour. This is
wher€ you start to get your own
ideas.Chapter two ends with th€
full hsting o( the example
program called Captive.

The 10 pages of chapter Iour
are entirely given over to
instructions on how to convert
the program to other machines
which have less€r BASICs that
the wonderful BBC. This should
present little problem to yor-rr
friends who have an inferior
machine since the full BBC
BASIC facilities are under'utilised
in all the programs presented in
this book. Adventure game
programming cries out lor lots of
IF.. .THEN...GOTOs and this
is what we get.

Chapter five starts out w,th
the listing of an adventure called
Dracula.The chapter goes on to
d€scribe the program and its
various components but in a
much more concise fashion since
it shares many variables and
techniques in common with
Captive. Unfortunately in this
section there are a couple of
printing errors in the text.
Nothing serious though and it
do€sn't result in any confusion. In
fact I found it quite fun reading all
the joined up words - some-
body might even include it in an
adventure.

Chapter six provides the se-
quel to Dracula with similar

variabl€ listing and line analysis.
More interestng should have
been chapter sev€n which con-
tains the author's ideas on possi-
ble improvement for the Iuture.

The more futuristic pos-
sibilities are certainly worth dis-
cussing but I would have prefer-
red some new ideas specifically
related to the BBC. After all, if
you are going to adv€nture into
the area of graphics and sound
then the BBC offers untold
possibilities. The author rightly
points out the restaints placed on
the adventure game w ter by
memory but there is room in his
own 16K text only games for
some us€ of graphics. The use of
sound is also unimaginative and
could be improved upon.

ln chapter eight you get your
chance. The author provides an

outline. a set of rooms and an ex,
tensive scenario, for you to use as
a basis for your progamming. ln
conjunction with chapter two it
should be possible to use this in,
formalion to come up with a
clone of this type of adventure.
The last 38 pages of the book are
taken up with three Appendices
which list in considerable detail
the commands and their mean-
ings, the obiects and their uses
and, for the cheats among us,
how to solve the adventures.
Some of this information is mere-
ly repeating the main text but for
the adventure enthusiast who
wishes to master these games
these tables are a mine of
knowledge.

A fascinating book then for
the uninitiated and a store of info
for thos€ with th€ habit. But more

a book about adventures than
about programming on the BBC.

BBC Mlcro Graphics and
Sound by Steve Money. Publish-
ed bg Granada Publishing. Price
!6.95 for 170 pages.

After an inkoductory preamble
recommending the BBC for
graphics and other books in the
Granada series for the BBC.
Steve Money sets about the long
haul of going into both graphics
and sound facilities. He begins
with a look at the seven modes.
their individual memory re-
quirements and display sizes. The
first commands to appear are
MOVE and DRAW and these are
used to produce squares and
various polygons. These are the
basics oI any introduction to
graphics on any home computer.
There are various methods of
producing circles (quadratic and
rotational) and some nice ran-
dom displays for your screen.
Relative plotting, scaling and
rotating figures round off chapter
one. By now you have probably
realised that this is a p.etty com-
prehensive heatment of the sub'
ject.

Next comes colour, choos-
ing, filling. creating mirror image-s
and windows. There is a Moire
pattern program listed as an ex-
ample. There is an informative
chapter on how to create vadous
graphs and charts, including a
thermometer program and
listings for multiple bar charts.
The illustrations, Iike all the
listings in th€ book. were produc-
ed on an Epsom MX80. As well
as pie charts, Steve Money pro.
duces some interesting dial/clock
type displays and a moving sector
display ideal for any application
from egg timer to space shuttle.

Chapter six lorms an ex-
cellent survey of teletext graphics,
beginning with the dedicated
character generator chip and the
special screen format. The im-
plications and advantages (1K
memory usage) are discussed.
Foreground/background colour,
d ou ble height. sep e ra ted
graphics, flashing and use oI hold
are all gone into. An example of
the BBC logo drawn large
demonshates the use drawino of
larger block qraphics usinq jata
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statements. There are also some
random drawing examples.

More advanced techniques
in the high resolution modes in-
volve use oMU 19 to change
logical colour and therefore ex-
pand the pallette in the two and
four colour modes. There are
some colour switching demos.
GCOL actions one to four are
carelully explained with illustra-
tion of the effect ol the logical
function actions on the relevant
four bit binary words. As a pro-
gramming example we are served
up rhe old Iavourite of a
spaceship passing over a planet.
There are explanations of the
more involved PLOT com-
mands, examples of mixing col-
ours using alternate lines and by
mixing dots. There is also a listing
for a basic elastic band sketch
program.

Character definition. anima-
tion, moving objects and three
dim€nsional representation are
all dealt with. The three dimen-
sionalbar charts and circular plot-
ting ar€ particularly impressive.
The gaphics section ends with a
listing for an aircraft landing pro-
gram which I'm sure will inspire a
Iew games ideas among the
book's readers. We are now at
page 138 which leaves 30 pages
to cover sound. This is not the
most equitable allocation of space
in a book which boasts both
features on the cover-

The author runs through
SOUND command parameterws
with examples from the three
tone channels and the noise
channel (steam engine) plus and
interesting concatenation of the
two. The ENVELOPE para-
meters are similarly dealt with
listed programs to try out. Th€se
demonstate what can be achiev-
ed and include some nice bell.
chime and drum type sounds.
The author has obviously ex-
perimented a great deal and ad-
vices the reader to do the same.
He rightly states that the
possibilities of using amplitude
and pitch controls provided by
the ENVELOPE command are
almost endless. Examples include
vibraphone and woodwind
simulations and vibrato effects.
There are also the standard laser
and explosion sound ef{€cts.

Playing music is dealt wilh in

the final chapter where simple
tunes are assembled from data
statements representing in-
dividual note characteristics-
Flushing the sound channelis ex-
plained in association with the
four digit hexadecimal number
which can be used as the first
parameter in a SOUND state-
ment. Chords and synchronisa-
tion lead naturally to the creation
oI a keyboard instrument pro
gram.

Overall the book represents
a value for money introduction to
gaphics techniques but comes
up with nothing remarkably
original. The sound section is
standard. The presentation is fair,
Iy good through there is an ob-
vious contrast between the text
and the rather fuzzy Epsom
listings and screen dumps. There

is only one textual error when
VDU is printed in lower case.

100 Programa for the BBC
Mlcrocompute. by John Gor-
don. Published by Prentice,/Hall
International. Ptice 97 .95 .

Cassette: €12.50

This book consists of over
200 pages of listings, illustrations
and explantions of 100 (sony
101, I lorgot about the bonus
program!) programs for the BBC.
It's a sort of history of how John
Gordon has b€en getting along
with his Beeb. Bat'n'Moths, he
tells us was the first ofthese many
programs which he has written
for our enjoyment. If you are a
new BBC owner then and you
want to experience the joys of
discovering how noisy, playful
and sometimes useful your com-

puter can be, then buy this book.
If you want to get into John Gor-
don's shoes but without having to
type in countless lines of program
then buy the cassette tape.

The first programs are
musica I and sensibly so.
Depreciation or Merge might
have been a bit of a turn off. The
patterns and discordant noises of
Nitemare are fun but point to the
sort of standard we ar€ to expect
throughout the 100. Musak, with
some nice chiming envelopes,
woke me up on a Monday morn-
ing but I'm afraid the simple
graphics and animation
demonstrations which followed
sent me straight back to sleep.

There's a clock, moving Jim-
my about the screen, Mastermind
and some simple games. The
listings are neatly laid out and
have REMs at all the right places.
This was. I'm sure. John
Gordon's purpose in writing
these programs, to make things
clear to the beginner.

Unfortunately the games
quickly become boring and there
is no error happing bevond the
most basic constraints. Loan
Repayment fell down on a simple
mortgage calculation. Pie Chan
often looked more like a random
graphics demo but the examples
of writing text at the graphics cur-
sor provided a uselul look at
VDU 5.
' The German and French tests
supplied three attempts at each
word even if lh€ first attempt was
correct. The 99th program,
Spelling, has, like other proglams
in the collection, text PRINTed at
the very top of the screen. A little
more forethought would have
saved much time typing in 'TV
commands.

Both the book and the alter-
native tape (l can see no reason
why anyone should need both)
are programs for beginners, often
demonstrating what any com-
puter could do rather than what
the BBC Mkrocomput€r can do.
The most advanced features oI
the BBC are only touched upon.
Alternatively this might make a
good introductorv base for a
young child coming to computing
for the first time. For the more
seasoned usel it is a comprehen-
sive batch of programs that are
individually of a low standard. I
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To: The Editor Of A&B COM-
PUTING.
Please find enclosed the program
and its result lor a MODEL
SCREEN DUMP. Basically the
program is as found in the
SCREEN DUMP article oI yout
VOL.1. NO.1. issue.

First, I changed the
FOR. . .TO loops into
REPEAT...UNTIL loops, in
order to gain some p nting time.
Secondly, I had to amend the
algorithm used to get the
"printer-byte".

MODE4 {2 colour mode)
uses one set of eight bytes to set
up one character.
MODEl (4 colour mode)
however, uses two of eight bytes.
Seen {rom the printer (EPSON
Mx8o-fflll) the first set of 8
bytes represents the lefuhall of
one character, th€ second set the
righthalf. Therefore in line 1060
you find the multiplication-
numbers doubled {i.e.
320'2-640; 8'2:16). In line
1065 the two "screen-bgtes" are
transformed into one "printer
byte".

ln one byte (abcdABCD) the
Iogical colours (C.0...3) are
represented by pairs
(aA,bB,cC,dD; C.0*00,
c.1*01, c.2*10, c.3*11).
For this reason, to make a dump
independent of screen-colour,
the left- and righlside of the two
nibbles is done by AND-ing the
byte subsequently by 240 and 15
(binary: 11110000, 000011 11).

Lots of good
programming ideas from

our readers this issue.
Keep them rolling in and
you could win E5 like H.
de wind from Holland
who submitted our

number one letter this
time around.

to acquire in any olher way. I
havp ;lso rpcentlu started to read
the "CEEFAX" B-BC Micro Pages
700- etc. and suggest that
perhaps some informatlon about
this sgstem and methods of down
loadinq into the computer might
be of use to your readers.
MR. WA lnsell
Haverlordwest
Dyfed

Dear Sir,
I read with interest M. Stanger's
article on multicoloured user
defined characters in the
September/October Issue of
A&B Computing. She uses
machine code routines to poke
the screen RAM to do this. It can,
however, be done entirely from
BASIC.

Define a character in the
usualwag using VDU 23 for each
colour in the final character; then
overp nt each of these by prin-
ting after having joined the text
and graphics cursors. The whole
multicoloured characler can be
put into one string by changing
everything into VDU statements
and concatenating using
CHR$0. I enclose a listing which
prints Mrs. Skanget's cherries
character in the middle of lhe
screen. A$ has been constructed
as follows.

Set up red; VDU 18,0,1
Print red character: VDU 240
Backspace; VDU8
Set up green; VDU 18,0,2
Print green character; VDU 241
Backspace; VDU 8
Set up yellow; VDU 18,0,3
Print yellow character; VDU
242

'Rubbing out a character like
this requires another special
character, built up as follows.

Eit.+.+r**rJiloDEl SCREEH DUIIP.r+
DU 2
DU 1,27,1,55,1,8
/,=8
EPEflT

uDUl, 17, 1, 75, 1, 0, 1, l r TZ 3l
REPEAT

Multiplication/division by 16
means in binary; shifting
left,/right by Iour places. The re
mainings of the bytes m and
m + 8 at this point will be: XX
XXOOOO and O000YYYY. OR
ing these h^/o bytes results in the
so wanted "printer-byte".

VDU 7.7 ... in line 1140 is ad
ded in order to wake up when the
dump has been finished. The in-
itial version had a total of 6
embedded FOR...TO loops and
the total RUN{ime was as much
as 309 minutes!
With the described program.
however. it takes 3 minutes.
Yotrrs.
H de. Wind.
Hilversum.
The Netherlands.

Dear Madam,
Havino recentlv become rather
disenc"hanted with manv of the
contents of one of gour com_
petitors'journals, I chanced upon
the Julv, August issue of your
journal and im me d iate Iy
recoqnised that it appeared to
meet my requirements to a much
greater degree. I was able to con-
firm this opinion after obtaining
the September, October issue
and regret that I did not manage
to obtain the first issue.

Congratulations upon the
publication of what has every
promrse ol becoming a very suc_

cessful Journal. I have already
been able to get thr
'CATALOGUE" and "BEEB-
WORD" programs to work
satisfactorily and consider them
to be high quality ones worthy of
all the effort by the original pro-
grammet and the reader who
copies them into his computer.
Keep up the good work as I am
sure that such listings that do not
contain hanscription errors, as
many do, will go a long way to
sell your jor-rrnal, particularly il
the bi-monthly price remains the
same. I certainly have had no
hestitation in recommending it to
Iriends.

Unlike many of your other
readerc. I have retired from active
employment, so have plenty of
time for this new and engaging
hobby. I find that informative
publications go along with lhe
standard manuals and text books
in meeting my requirements lor
knowledge which I am not likely

)L.1810 Rle15 u1020 ul03g L1935 R
1048
1045
1S5'
r855
1S6B
1965

fft{D15 ) *l(i!+8))f,
t87A
16$0
1885
l09E
1995
118 E
11181128 Ul1+8 U1150 E

)RUH

GZ=?
REPEBT

r'r= H I
b,Jte))0R((((

t{EH+T2+6

?{ft+8) )fl
15) ) )

u
G
u

DU 1, bst e
a=GZ-l
HTIL G7{ 8

4O+LX+L6+GZ
flilDz,18 ) 0R { i i ?.t)
[D249)/15]oR(i?

VDU
23,255,255, 255,255,255,2 -
55,255,255,255
DATA 18,0,0,255
BL$: STRING$(4,-)
FOR I% - 1 TO 4: READ X%:
BL$ - BL$ + CHR$(X%):NEXT
VDU 5: MOVE 640,512:
PRINT BL$: VDU 4

The advantages of this method
are that it should work in a Model
A, it is independent of scteen

6
D

1
TU{A
uDul, r3,1,18
)39
.58.37,7,7,7,7,7,t ,? ,7 , t- ,7

D

H

116

Tz=T',:-
UHTIL

L,4=L7,+ L,l
UIITIL L7u 1.27.1u ?;7,7,
D
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PROGRAM LISTING

scrolling, it is easily adaptable to
other modes. and it is (hopefully!)
easier to understand.

Yours sincerely,
Tim Scratcherd
Kirkless Microelectronics Cenhe

530tFHJOY%< 200 BOMBX% = BOMBX% - 20
54oIFVJOY% >400
BOMBY% - BOMBY% - 20:ALT% - ALT% + 10
ssoIFVJOY%< 200
BOMBY%:BOMBY% +20:ALT% =ALT% - 10
56OIF TRIG% -2 PROCFIRE.REII CHERRY - IIULTICELOURED USER DEFINED CHARACTEFS

-..REI'I TIII SERAICHERD SEPTEI'|BEF I?A3

toot'toDE5
I r ovDU t9. 2. 2. O. O. a,
1?ovDU 19. l. 3. il. (,. (,1

l ilovDu?3. ?4(r. (r. O.6. 15. rr6F. &F6. &F+. &6l]
l4ovDU23. 241 . &FE. &7(r. O.
15OVDU23, 24?, 4, 4. O, &3O,
16OA$=STRINGt ( t4- " "):A
l7OF0RI7.= I TOl4: READXZ: A
t8(]cL6
lgOG=GET

o. o

+EHRt(X7.):NEXT

?O'J}iOVE64(,. 51?: VDU5: PR INTA': VDU4
2t oDATA la. r). I . 24(,, A. 1A. O. :. ?41 . A. 1A. O. f,, 24?

Dear Editor
Please find enclosed "snippet"
which you may care to publish. It
is a copy of a section I wrote for
the Newsletter M.I.K.E. (Micros
In Knowsley Education) which I
edit.

When developlng a new pro-
$am it is advisable to mak€
copi€s as you go along so that a
power cut or some such disaster
will leave you with at least a
reasonably up to date copy.

This simple function key
routine will save a program as a
number, increasing the version
number (V%) each time a save is
made.

1) Type out the routine as it
stands

2) Save the function keys by typ-
ing.SAVE "KEYSAVE'' OBOO
0c00
3) Type or load the development
program and when ready to save
a version simply press f0.'

For those interested, the
routine requests space to score a
shing. the string being the save
statement together with the title,
start address, end address and
execution address (BASIC).
OSCLI is then called with the ad-
dress of the line to be interpreted
stored in the X and Y registers.
Colin Rowling,
St. Helens.
Merseyside.

Dear Elspeth,
I was pleased to see that you used
my "COCKPIT" program in the
September issue of A&B.

I enclos€ b€low an adaptation

.KEYO

V% -V% + 1:DIME%30:$E% : "SAVE" + STR$(V%) +'
'' + STR$-{PAGE) r" + STR$-(TOP) +-
8023":PRINT$E %:X % = E%MOD256rY% : E % DlV256:C
ALL&FFF7:M

I
L

:l
itl ],.

)

i,

t

Z

!

I

i
X

D

'

,'I
i'rli'i
r: i':

I

i

!
ti. I"\','l 'i

t,
It,
I

L
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in order to use a joystick rather
than the cursed cursors. It does
make it a bit easier to play. This
works with the BEEB joysticks
bul I don't know about others.
Richard Jones

5l1REM: Joystick Version
512REM: Use the right ,oystick
513REM: Delete lines 520 to 560 and replace with the followinq
lines
5 T5JOY% : ADVAL(3)DIVlOO:VJOY %ADVAL(4)DIV 1OO
516TRrG % -ADVAL(o)AND 3
52oIFHJOY% >400 BOMBX% -BOMBX% +20

fl
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Finding and choosing the correct
software lor your needs is a
daunting task indeed, whether
you are looking for a word
processing package or for a new
game to test your alien-
destroying, t re as u r e-see king,
path-finding talents!

Often you can be put offeven
looking through the pages of
advertisements which tempt you
with vivid descriptions of the
amazing graphics and sound
effects ol the game beingoffered,
you sil there with pen poised
above cheque book and voureve
catches the small print that tells
you that the game willrun onjust
about every available machine
except lhe one sitting beside yor.r!

want a program for your
BBC Micro. Look no

further than our listings
to make your choice.

Ul Utility (ie programming
aid)

Do Domestic
Ed Educational
C Cassette

As you are probably aware new
software is surfacing all the time
so don't assume that lhere ls no
such item as lhe one you are
looking for if it is nol included rn

this list. Also, remember Ihat
qames in particular thal at
presenl run only on a machrne
orher than the BBC Micro may
well soon appear in a BBC
versron. l1 you are a,,vare oi a
prece o{ soltware lhat is noi listed
here, whether you are a user or a
producer. ieelfree to let us know.

But BBC Micro owners
despair no longer help is at
hand in the followinq pages. We
have put logether as comprehen
sive a lisl as possible of the
soltware available lor the BBC
Micro. In order lo lit in as many
as possible we have had to use
codes in some columns. The litle
o1 the software, the memory

required to run it, the company
that produces il, whether it is
lapelcartridge or disc, the
supplier and the price. are given
for each piece of soltware listed.
The codes used are:

Code Explanation
Gm Game
Bs Business Routrne

ABC

Add Tabr and MDI Tabs

FBC

Bsg Byre

c
c
c
c
c
c

c
c

Ed

Ed
Bt
Ed
Glr
Gn

CM
Gm
ur

32K
t6K
t6t<
32N
32K
16K
16t(
32t<
32N
32t(
32K
32X
l6x
161(

32K
32t<
32K
32t<
32K
32tt
32R
32K
32K
32R
32K
r6K
32K
16K
32K
32R
32K
32R
16K

32K
32X
16K
32K
32K
32K

NZ

JX

CT
Gl{
OG
OG
GK
NP
CU

FB
GX

GK
GK
XP
GJ
ES

XT
GM
ts
IB
SE
NC
OB
SU
HH
GJ

RS

GA
OG

t(N

e4.85
e7.95
!4 95

fll 76
t7.95
!7.50
!7.95
!4 50
t4 50
f6 95
!5 99

Ed SoIr
Ed

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c/
D

c
c
c
c
c
c

f9 90
t9 95
!6 00
t7.95
!5 95
!6.95
t6 95
t5 50
!7 80
t4 95
t3 95
t6 95
t7 50
t6 95
t3 00
f7 95

t14 95
t8 05
t9 95

tza 50
t8 95

e6 50/
t7 50

I

Ed NEC

Ed

e9.95
t9 95

c11.90
e3@
t9.95
e6.95

OFTWARE LISTINGS
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SOFTWARE L/Sz/VGS

Bailili

BEEP,BEEB
Beep Aeeb lsuper Smo.)

Buq Bomb

Capnah a.d Punctu.rion
Ca6ohydr.i. M€tabolism

A&B COMPUnNC JAItIUARY/FEBRUARY, 984

Gm

On
Gm

Gm

Ur
Ed
Ed

Ed

Ed
B3

Ur

Gm
Cm

Ag

Bi
Gn
Ui
Ur
Gm
Ed
Ed
Ed

Gm
/ut

B.
Bt
B!
Gm
Ed

Ed
Ed

Bs

Do
Ed
Gm
Bs

Ur
Ed

Ed
Gm

Gm

Gh

Bus B9,r€

Ed son
CJE

tJ.x s/w

IJK

BBC/NEC

16K C
l6K C
32K C
l6K C
32R C

l6K C
32X C
32K C
r6K C

32K
32K
32R
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
c
c
c

32K
32R
l6K
l6K
32K
32K
32K
32K
l6K
32K
32R
r6K
32K
32K
32K
16K
32K
l6K
16K
l6K
32K
32K
32K
l6K
32t<
32K

t.J.x s/w

ABC Pub3

3*< C
3Z< C
16K C
32K C
l6x c
3%C
l6N C
3XC
32X C
3C
321< C
32X C
32X C
32r D
321< C
16r C
3n< c

3Zt\ C
t6x c
3Z< C
16K C

32R C
32K C
32K C

,6K C
32y. C
32K C/

D
l

16r( cl
16X Ci
16l< Cl
l6x cl
32x Cl
32l< Cl
ld< cl

I

l6x cl

6J
Gl(. NR
IT
NA

SU
ES

IT
NT
6(
IU

GX
cx
MS
IB

V

QS
V
NU
IT
l<N
IT
U
GM
Gl(
CM
oc
MX
CL
GX
SU
SU
l(B
HH
IS

Is

cc
GE
IB
KC
Ir

KN
IN
XJ
MP

S5

KB
RJ
JX
lz

KF

tz
t2

GM

DG

Bl(

GK
KF
GK
FB
OD

SOFTWARE SUPPLIERS

CONTINUED OVER

f6 95
€8 95
t7 95
t4 00

!u 50

a7 80
t6 95
f6 95
t5 95

AA Anttont A.ptt lsdt@ .
56 Lon ron aood

lP20 9BiZ

fa 00
t9 95
f3 00
t6 00

Na.d.tl. Upon ryn

Pb..t.o. Apollcotlos

6lt Up*t Rknron l R@d

AS

BA

BR

au

CA

CD

cc

cs

CT

CU

cx

tc

DC

t6 95
t7 95
t5 95
t3 00
t7 95
t2 50
t9 50

e14 95

AB

AG

AL

AS

Sop4tor Sy.t m. Lt l
Sn frt.L, WSI 1Et

Cdnbrtds. CA2 3NJ

Prcc.$ot Appl, aalo€

ASD Lt t

A J V,.ton Serut.. Lt t

Slp.rlot SWt ffi Ltd

A J Vt.lon Sett.e lrd

34 H!6b.Bton. R@d
fl9 95

12 75
t2 00

e2 95
t7 50
t5 95
f1 95
t3 95
t4 50

t19 95
e7 95

t5 95
t7 95
t9 95
f7 25
ta50
t6.95

,7 95 C@o.<bt Enl.p.t.a Ltd

ST4 IJH

f9 50
!4 95
!8 00
15 50
!3 95
!3 95
!3 75
t6 95
!€ 05
!7 90
t7 95

Et2 95
!25 00
t7 95
!9.95
!6 50

!10.00
!4 95

lla 24
t2.95
t9.95
t6.90

t59.95
t5 95
t3.95
!5@
t9 95

AB

AD

AG

N

Anthony A,ptr.l SohaoE

tP20 gEU'

N@o.tl. upon lw.

Wofth..t r WR3 7QP

S.ly Htll

229 Hust nd.n R@.1

Bkbnsh.h.ht€ HPli 5PG

15 Woolrle.d. Cl@.

D.A.C.C. Ltd

WN2 
'BN

t4 00
a6 90
t4 95
16.90
!6 95
l7.u)

fll.45

g 50

Conbdns. CB2 ,NJ

t5 00
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CESCIL

CHI Squadd. conringenc,

Ed

Ed

Ut

Ed

Ed
Ed
Ed
Ed

Bs

Ed

Ed
U1

Ed

E,l

UI

Bt

Ed

Ed
BS

EA

Ed
Ed

EA
Ut

Ed
Ed
Ed
Ed

SOFTWARE L/Sz/UGS

BBC

Bug Byre

Ed Soir

SJG so{t

Ed Soil

321< C
l6K C
32K C
32K C
16X C
32X C
16X C
32K C
16X C
32K C

32K C

16K C
32K C

32K
16X C
32( C

32( C
32t( C
32lt c
t6K C
32K C
321{ C
32l( C
321( C
32( C

32K C
t6K C
32K C
32l{ C
161( C
32K D
32K C
16K C
t6K C
16K C
32K C
l6K C
t6K C
I6K C
32K C
32K C
16K C
32K C
32K C
32K C
32K C
32( C
32K C
32K C
32K C
32K C
32K C
32R C
32K C
16K C
16K C
32K C
32K C
32K C
32r C
32K C
16K C
16K C
32K C
32K C
32K C/

l(H

SE
LC
I{B
SQ
BU
RR
NX
GJ

JZ
KN
GJ

o6

CK
GK
6K

GK
MP

NT
BB

J5
GD

tz
XN
XN
CK

6J
GJ
CU
CL
GM
IN
GD
cc
NU
6X
MP
NU

ES

CL

6K

SJ
ox

IB
OT
ES

t7 00
fl9 95
t7 95

f15 00
f3 00
t7 00
f3 95
t8 50
t4 95
t6 61

f3 00
14 95
t6 61
!5 50

e9 95
t4 50

fl3 80
t13 80
t13 80

16 95
l5 95
e1 95
t9 95

e 1r 50
16.95
t7 95

t7.95
f6.50
$95
t7 50
t315

r11.60
!4.50
!4 85
f2 95
f6 95
!6 95
a4 95
t4 95
16 67
f6 61
!9 90
f4 95

tt9 95
f6 90
!4 50
!5 95
!5 90
f6 95
t7 95
!7 50
f4 95
!9 50
t4 95
!9 95
!4 95
f4 a5
!5 95
t9 95
t9 95
t7 50
t9 95
t4 a5
€6 50
t6 50
t5 95

t9 95

Oisital X Word Compil€'

Dynamic Nuclear Masn€lic
R€sonanc€ Speuorop!

Dl Who Th€ Fi6r Adv€nlure

EDG Craphics Pa.Iage

Elem add and El€m.sub

Erap€ From Moonbas€ Alpha

Exrended Colour Frl Graphics

F€m.l€ Rep'odu.tve cycle

c
c

6m
UI
Bs
UI
Bs
Ed
Bs
Bs
Bs

UI

Ed

Bs

Bs

Ur

EA

Ur

Ur
UI
Ed

UI
UI

Ed

Ed
EJ

Ed
UI
Ed
Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed
Ed

Ed

Ed
Ed

Ed
Ed

Ed

Ed Soll

CJE

Bug Byre

BBC

BBC

A.S,K.
CUP

32X C
32N C

32t< C

32K C
32K C
32K C
32K C
32R C
16K C
16K C
32K C
16K C

l6K C
32K C
16K C
16( C

D

D
16X C
16K C
16K C
16K C
16K C

32K C
16K C
16K C
l6K C
32K C
32K C
32K C
32K C

32K C
32K C
32K C
32K C
16X C
32K C
32K C
32K C

16K C
32K C
16K C
32(. C
32K C
32K C
32K C
16i( C
16X C

16K C
16K C
16l( C
32K C
32R C
32K C
32( C
16K C
32X C
32r C
321< C
32K C
32K C
321( C
32K C
32K C

32R C
32K C

3UC
32K C
16K C
32K C
32K C
32K C

MN
CE

IGK
lcc

lir
lcr
h.r

In
hz
lcx

GK
l(B
XB
CU

FB

DG

DG

MS
GK
NP
NX

tz
KS
JB

FA
JX

NZ

KB
HW
GE
tn
HX
JX
NZ
EU

OB

OB

OE
CH
GK
NU

CT
BJ
GK
CD
IB
NT
GS

GY
LM

UP
IJ

NT
JX

t1
e8 00

t10 00

t7 95
t1,2 95
f19 95

€4 a8
!1i 90
!19 95
t9 95

tlr 95
!9 95

f12 50
f2 95
a6 95

tI190
f7 50
E9 95
t6 00

124 0a

95

t6 95
!5 95
t3 00
f5 95
f5 00

t3 95
t2 50
f6 00
t7 95

f12 50
!17 65

19 50
t7.95

f1l 50
cl150

L9 95
t9 95

t10 00
t10 00
!9 90
t3 95

t10 00
f4.80
t5 00

412.95
r13.50
er6 50
t24.9b
!7 95
t4 25
e8 00
t5.25
t8 00
15 25
t5.75
t9.25
t6 95
!5 50
!3.95
t7 50
t1.95
L7.95

!11 50
!6.50
!8.95

!10.00

!9 95
t14 50

t9 95
f18

14.50
!10.06
tto 29
!1200
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Felix .nd fie Frun MonrleE

Fin.l Aeounls P'!sr.m

Ftu Buzz

F@6all Pmls Prcdi.ror

Fo@sIing-sinsle .xpo.€nul
Fol@ningioubl€ expon€nh.

FOBTH

Frogser (Ma.hin€ Code)

Games Comp.ndlud 8l

Gam€s oI Losi. .nd .!nn)nq

GCE Ma6r (O) I 2

Ce.sr.phy/Fran..,,Geh.rv

German lnesnlar V.6e

Glycolysis - TCA Cycle

GoI

B5
Bs

Ed

Ed
Ed
Ed
Ed
Ed

Bs
BS
Br

UI
Ur

Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed

Ed

Ed

Gm

Gh
Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Gm
GM

Ed

Ed

H C.C.S

Bus ayie

BBC

Bus BlJl€

BBC

MGB

GM

SM
,l?
GO
B
IJ
tz

tz
lx
Gl(

HC
CU
CU

GD
JX
CT
CD
KM
HG

32X C
3Z< C
34< C
32K C
l6K C
32K C/

D
32X C
32K C
32t< C
l6K C
32K C
32K C
15K C
32r C

RJ

IY

SH
GE
SE

LC
o6
SH
SH
KM
OB
OB
XB

6K

SE
BB
NZ

GK

l6x
r6x
3n<
3%
3Ul
3X
3U
8K
l6l(
32K
32K
32K
32K
32t<
3A<
32K
3a(
32K
32K
l6K
321<

3
32t\
3?r<
32K
32K
32t<
32tl
32x
3A<
l6K
32K
3A<
16X

3C
3Z\ C
32K C
32K C
32R 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
c

c
c
c
c
c

32N
32K
l6K
l6x
l6x
l6(
t6l(
32K
32K
16X
3
3n\
32R
32K
32K
32K
l6N
3n\
321<

32R
32X
3U
32t<
32t<
l6l(
32R

c
c
c
c
c
c
c

EJ
LC

IC
JB
OB

KB
OE
PR

JX

CD
5U
0c
HN

JX
MG

LC
HN

GM

c
c
c
c
c
c
c
c
c
c
c

c
c
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SUPPLIERS

SOFTWARE L/SZ/VGS

t7
t7 95
t9.50
t9 50
t8 95

f59 95

16 95
t6 50
t4 50
f4 50
t4 50
t3 95
t5 95
!9 95

DO

DS

EB

EE

E)

EI

EU

GA

GC

GE

GJ

GK

GN

6S

6v

HC

254 Con.wfr. Btud

tlationol Mosd2tn rlo!.e

A.'sn@ R.st. PO2, 5SX
tr 00
14 99
e7 95

!n 90
t4 95
c7 95

!16.45
ty 72
!15.00
fl0 00
t16 85
!4 00

t7
!7 50

t18 86
t9 95
16 50
t5 95
a5 95
e5 75
t7 95
€5 95
ta00
t7 95
t5 50
f4 95
e5 50
t3.00
t6 95
f5.95
!4 95
ta 95
fa 00

!1000

t4 95
15.50
11 95
t5 50
€8.00
19m

tlo 00
t6 75
t6 95
e9 50

fr7 65
!4.a5
15 00
!5 00

€13 80
t9 95
t3.00
!6 95
t6.95

81500
[5 45
t4.95
!5.50
t5 95
t4.25
!7.50

Comr\.a.B t Ettu@.ton

Ai H.mtnglo.., R@d Dv32UR

B@ntt I Edu.dttonal ) Sott@dt.

tB A.t c solra.rc

s30 5rs

23 Co"Ngha ctuent

GU2I OAN

Cowrv Antrrr atsa 7PJ
4NAt E.rp.,.tonol So'rM*

rc

t6 95
!9 50
t1 95
17 50
e6 95
f5 95

Mdnrh...et $rB ?.tD

Eh.. Smt a Ltntt .l
217 ,lonntnslnn lrnc

H.rtlor.r.htE WD4 9JJ

son.ad 452{ oalv

l5 C)tan.b.n9 Aa.nu.

Cl.t lon t T526 9NW

ls

fi

tx

tv

D.@n EXa 2BR

srd, wsl5 2srY

ttn dxt W@ NE9 
'EY

Stmon H@.1 Sohaon

tE, Porttoh.l Crc.c.nt

Wc.. fo*.htr. BDlr sSX

CONTINUED OVER



Goll

Graph and Chans Pack

Helicopi€r Re*uelTunnel/

lndex Numbe6 Chanser

l.todu.ing Map Skilh 1/2

I{icrocomputirs in T€a.hing
lnlroduchon ro Nalional

lnvoices and Stalemenls

JCB Disser
JB

Ed
Ed
Ed

Ui

U1

Ed

Ed

Ed
Ed

UI

Ed

Bs

Ed
Ed

Bs

Ed

Ed
Ed
Ed

Ed

Ed
Bs

Ed
Ed

Ed

Bug Byre

ASl(

BBC

IJK

32K C
16K C
32K C
32I( C
32K C
32K C
l6K C
32K C

32K C
32K C
32K C
16K C
32K C
16K C
32K C
32K C
16K C

32K
32K
32R
32K
32K
32K
16K
32K
32K
32R
32K
t6K

32K C
32R C
3:21, C
16I{ C
16K C
32K C
32K C
32K C

32K

32K

32K
32K
32K
32K
32K
32K

32K
32K
32K
32R
32K
32K
32K
16K

3

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
c
c
c
c
c
c

c

MP S/W

32K
32K
32K
32K
32K

c
c
c
c
c

LC
GK
NZ

BB

ta 50
t4 85
fa 95
t4 88
f7 00
f5 50
t3 95

f24 95

a9 95

!4 85

t5 95
!7 95
f5 95
!7 95
t7 95
!5 50

19 95
t4 00
11 95
17 00
t1 95
15 50
t4 00
!6 95
t4 00

HS
NZ
cc

15

LC

CH
MO
tz
SQ
tz
IB
JZ
DS
0c

6K

GJ
DS

KB

t9 95
r? 80

t14 95
t19 95
tr2 50
t10 00

19 95
!8 00
16 90

t15
15 50
16 50

!5 50
t6 95
t7 95
t7 95
!5 95

t34 70
15 95
E1 95

fta
t17 25

GE
GE
JX
NU
IT

LC

MP
MP

JX
KT
CL

HN

BE

MP
IS
SE
XN

€15 95

JZ
KT
GM

LM

KN

t6 50
t6 95
t'7 95
€6 95
t6 00
f6 50
15 95

f19 95

€14 50
fl190

€9 95
!6 95
a4 8a

Labyrinlhs ol La Coshe

Library Dewey Cla$lli.alion

Lin€ar R€sresson Correlalion

Mailins B

MenraLAnrhmeric T€{s

MicrobialPop Dynamics

Ed
Ed
Ed
Ed

Ed
Ed
Cm

Ed
Ed
Ed

Ed

Bs
Ed
Ed
Ut
Ed
Gm

Bs
BS
Ed

UI
Ur
UI

Ed
Ed
Ed

Bs
Bs
Bs

Ed
Ed

Ed
U1

Ui
Ed

Ed
Ed
Ed
€d

UI
Bs

Ed

Ed

BS
Ed

HCCS

3C
16t( C
32N C
32K C
32X C

32R C
32K C
32K C
32X C
32K C
16K C
32R C

32K
32K
32R
32t<
l6x
32K
32t<
321<

32R
32K
32K
32K
32t\
32t\
16K
32K
16K
16K
32K
32K
32K
16K
32K
32K
l6K
32K
32K
32K
32K
32t<
32t<
32K

16K C
32K 140
l6K C
32t< C
32R C
32X C
32K C
32X C
32X C
32t< C
16X C
16K C
32K C
32X C
32K C
16K C

32K
32K
32X
16K
r6K
321<

16t(
16X
32X
32R
161{

16t(
32t<
t6l(

32K
32K
16K
32R
321\

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
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c(

G1(

SU
SU

OB

E5
JX

GX
MM
DO

v6

IB
M&M

CK
NZ

IJ
lz
CH

AZ
IB
IN
lx
MP
Mp
FM

GJ
EH

CM
6E

HC

6ll

CM
tz
tz
cc

l{B
cx
SU

IB

CK
GD
DS

CL
GK
NV

GK

MD
tz
SM
DC

(T

LD

IN

t17 25
f3 00
€6 95
t9 95
€9 95

t9 20
t4 95

t12
t9 95
t7 95

f5
t6 95

e24 50
t7 95

t49.45
Ltz.50
!6.90
!5 95

t7 95
t7 95
!5.00
{6 50
!7 50
!6.S
t1.95
t7.95
t6 50
!6.50
!7 50
f5 95
t6.95
t9.95
!6 50
!6.50
14.75
t4.49

t12 95
L7 95

t5
t6 95

t16 85
t16.85
fs9 00
f10 00
f12 50
t4 50
f3 95
t7 95
t8 50
f6 90

t8 50
f5 75

!19 95
!3.95
c3 95
f6 95

!5
f15

!5 95
12 95
f6.50
!6.50
f5.00
!3 95
f4.00
t7 95

t18
!5.95
!4 95
€6 00

16 95
t9 50
f9 9s
t9 95
f6 95
f5 95
!9 95
f9 95
!7 00
t8.00
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BBC

CUP

CJE

MED
MED

DACC

LCL



CJE

tJx s/w
Ed Soft
rJx s/w
r.l x s/w

CUP

Ed soft
BBC

Bus Byl€

IJK.S/W

ASK
ASK

17 Cohbttds. Gror.

Homp.htre GU32 3PJ

2t T.nnwon Aoenu.

MP Soft@dre & Serutces

MED

G
G
G
c

16X C
16l{ c
32X C
32t< C

16X
r6K
32t<
16K
32K
16K
32K
32R
16K
16K
32K
32K
321<

32K
16X
32K
32K
321<
32K
32K
32K
32R
16K
321<

16K
l6x
32t<
16X
16X
32K
32X
16X
32K
32ll
16K
16K
l6K

32K
32K
16K
32K
32,l
3
32K
32K
32K
32t<

321<

32R
32K
32R
32R
l6I(
321<

32K

LD
GE

w

6X
CH

MP

f11.90
f6.50

t15
t3 95

!4 85
t6.90
t9 95
!4.80
\7.95
!6.50
t3 00

f13 95
t12 95
t12 95
112.95
t12 95
tt2 95
tt2 95
t25 00
!25 00
t7.50
t5 95
E9 95

t10 00
!3 s0
!9 50
t6 95

!14 95
t5 75
!4.88
t3.75
t5.95
t6 95

!8.00
!6 00
t9 95
!9 00

f4 95
t4 95
!6 95
f4 95

oil

Ed

Ed

Ed

Ed
Ed
Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Bs
Ed
Ed

Ed

Gh
Ur
Ed

UI
Ed

Ur

Bs
Ed
Ed
Bs
Bs
Bs
Ed
ED
Ed
Ed

IB
JX
TI
ESr
IT
RJ

l(F

GK

N,
CP
EB
EB
EB
EB

EB

CT
Gl{
E5
KB
KS
BB
MN
QS
MS

IT
KN

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

:

i

c1

cl

!l

:l

:l.l
cl

:l

JB

JC

JS

MD

,NG

ts

U,.bgnr. Sldnlotlons

CB3 9NQ

NGB Sortudre SvDpo.t

JX

JY

JZ

t<B

,<

,<u

LA

LC

LM

Srofu ST2 aBW

Mz.trn Compute. Prc.tuct.

32 West En l Ao.nu.

Ed
Ed
Ed

BB
BB
LC
HN

CJ
GJ
cc
SH

XaNas Ctrg Syrr€mc

Sutton Spnns. Woot
Che.tuireA 544 5XF

Brtn.h Br@.t d.t,ns Coryom

35 ltlaryt.bon. Htsh Strc.r

t7 99
t9 25

f11.90
Lr2 9s
tL7.95
!75 00
!3.95
!9 95
!9.95
!9.95

Ktngfr.ha Com,{t er S@ku

B.t tol Bsta 2AQ

Moncl,@a.r N32 oDL

t7 50
€9 50
f5 50

f18 40
f14 95

LU5 6LX

Berul.ktpon-Taeed
fDtS 2AW

Ltdtn,kt Comp,tt r-4..t.t rl

40 Grc.nl.td. Aoehue

M.r..y.].le L62 6DD

Palm.dron Pd,* Houe

Stuthorpton SOI ILL

f6 95
t8 95
t8 95
f8 95
t5 95

PS

QS

SOFTWARE SUPPLIERS

t

ia"E
123

LI!$i.{r rtr.ha,lt't

LISTING

Mr T's Alphab€l6ames
Mr Ts M.asurins Gam€s

MX 80 Type 3 S.E"n Dump

m\
L

F

CONTINUED OVER
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PeEeus and Androm€da

Pe^onal Money Manag€m€nt
Pere lhe Pladered Poinan/

Pub s.m€s/Piaso paclaase

UI
B
Ed
Ed
Bs
Bs
ED
Ed

Ed
Ed
Ed

Ur
Ut
Ed

Ed

UI
UI
UI

Ed
Ed

Ed

Bs

Ur

Cm
Ed

Ed
Ed

Ed

Ed

Bs
Bs

UI

SOFTWARE L/Sz/UGS

BBC

Ed Soli

Bug Byre

Bg.Byle

Bug Byle
SJG Soli

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
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
c
c
c
c

c

c
c
c
c
c
c

32K
16X
32K
l6x
32K
32K
16K
32K
32K
32K
32K
3
16K

321<

32r
16X

32t\
32K
32K
32K
16K
32K
32K
32R
32K
32K
32K
32K
321<

32t<

16X
16X
16X
r6x
32X
32t<
321<

32K

32K C

321\
32K
16K
32K
32K

l6x
32K
16X
32K
3
16K
32K

32t<
16K
32K
32K

32K

16K
32R
32K
32K
32K
16K

MP

KT
t?
AL.
ES

NT

OD

CE

GX

GD
MS

OG

CH
GE
MN

GX
JC
XP
M
V
t2
lz
IB
QS
SR
KT
HW

HN

KB
BK

SL
GX
cx
LD
RJ
CH

GD
KC

GK
KN
CD

RJ

AB
cs
MN
BB
SJ
V

!4.00
!60

t1.95
flo 00
t5.95

f13.95
!9 95
f5 95
f6 95

tta 29
810 50
!1r 90
!8 50

t8 00
t9 95
16 95
!9 95
!5 00
!3.75
t6 50

t9 95
t13 95
t5 95
t7 95
ts 50

!5
t3 45
fl00
tl 95
f6 50
t7 95
!9 95
t7.95
t4.8a

t2a 75

e39s

Ed
Ed

Ed

Ed
Ed

UI
Ed
Ed

Ed
Ed
BS
BS
Bs
Ur

Ur
UI
Ur

Ed

32K
32K

32K
321<

16K
16K
32R
32K
32K
32K
32K
32K
32K
32K
16K
32R
32R
32R
32R
32t<
3q\
32R
32t\

32K
321\
32K
16K
16K
16X
3
32K
3211

32K
32X
16K
32K
32K
32R
32K
32R
32K
32R
32R
32t<
32t<
32t1-

l6x
r6l{
16X
16X
16X
32K
t6K
32K
16K
32K
16K
32R
321<

32t<
l6x
3
32X
16K
32t<
32K
32K
32K
r6t(
32R
16X
16K
16X
32K
32K
32t<
32ll
32R
e2K
32K
32K
32K

Shnle, Conran s Mast Ga'den

Simpl€ Word ft@e5or

Simulation Canron Trucks
65Q2 D€velopmenl Syst€m

Snig

Sod M/C

Spell7/Spell9+

Slandaids and Vanances

Srdk Conlrcl. classili@iion

Slek Contol-Roq.nd Rol

StoryA-SpanishGold

DACC

B!g.Byle
Bug.Byl€

Bug B!t.

ECL

IJ K S/W

c
c
c
c
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
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
c
c
c
c

Gm

d;

c

a4 50
t6.00
!9 95
19 25
f8 00
t7 95

!19 95
[13 80
t6 00
!9 50
e6 25
t6 95
!5 95
t5 95
!8 00
t7.95
t7 95
!4.85
!4.50
t4.95
t9 95
!5.95
16.95

42100

Ed
Ed
ED
Ed
Ed

Ed
6m
Bs

Gh

Ed
Ed
Bs
BS
BS
Bs
Ed
Ed
Ed

E6 95
f18

t29 95
f7 50
!8 95
tl95

JX

HW

DO
DC
KN
GD
GD
GE
MX

MP

xc

GJ

cc

tz
V
XK
6J
VG

SE
BB
BB

FM

KN
GX
KC
LD
GA EA
,)z

JC
JC
JC
JC
LD
NP

EL

t1a a2
!5 95

14 80
t5 00
t6 95

fl190
t4 50
t7 95
f9 95

tr150
!8 00
t4 50
t8 00

t14 95
tr1 90
f9 95
€7 95

!12 95
t12.95
t49 85

13 95
!9 95
u3 50
t6 61
t9 95
t6 75
t9 95
ft 00
tl00

t10 00
t7110
t7 95
t'7 25

f5 50
15 50

t16 85
fr0 00

16 50
t1 45
g',/ 95
t7 95
t7 95
t8 00

fll 50
f8 50

!3 99
{3 99
t4 99

18 00
!5.99
!8 00
!4 8a

€1190

f4 85
€5 99
€9 95
f7 99
f5 50

t5 50
!3 50
!6 50
t9 95
19 50
f? 5a
t5 95
e7 50
t4 95
f5 95
f5 50
t8 95
!9.95

t19 95
11 95
t1 95
t'? 95
t6 95
e7 95
t4 85

KH

cx
IB

l(U
KU
KU

GX
NU
G(
IT

tz
SU
GM
MP
MP

KT
CH
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Th. CoFputer Prosramm€

The comput€r Prosranm€

The Theorem oI Pvlhasoras

T@nqles/B.gular Shap€s

Bs
Bg
Ed
Ed

Ed
Ed

Ed
Ed
Ed
Ed

ut
Ed

Ed
Ed
Bs

Ed
Ed

Ed
Ed

Ed

Ed
Ed
Ed

Ed
Ed

Ed

UI
Ur
UI

Ut
Ed

ECL

BBC Pubs

BBC

B.B C

DACC

HCCS

NEC

ASD Ld
G
M

321<

16K
32K
32K
32N
321<

16X
32K
32t<
321<
32K
32K
32X

32t<
16X
32t<
32K
32K
l6K
32R
32K
32t<
32K
32K
32K
32X
t6l(
32K
16K
16K
32K

32K

l6K
16K
32K
32R
32X
32t<
32K
32R
r6K
l6K
32t<
16X
32t<
32K
32K
32K
32K
16K
321{
32K
l6K

32K C
l6t( c
16X C
l6K C
32K C
t6K C

32K C
32K C
32X C

3Z< C

16X
16l(
32t\
t6K
32K
16K
l6x

c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c

c

32K
32K
32R
16R
32t<
32K

c
c
c
c
c
c
c

C
c
c
c
c
c

KX

OB

OB

SS
OB
IT

JZ
GK

GD

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

EL

NZ
NX
KB

NT
SU
HN

N
NT
KS

xl
IT

KB

KB
NT
KN
DC
SM

NT
CL
NT
OB
B
MP
HN
HN
5U
CK
HC
KB
cc
TE

SU
GE

IB
SL

NC

cx

IN
MK
LC
QT

OB
tz

FA
OD
FB
IU

t7 95
f15.00
t4 00
ta 05
c9 95
!6 90
t5s
!7.50
t9 20
t3 9s
f6 50
t6 50
!6 95

!4 8a
E4.85
t5 99
t9 95
t1 95
t7 50

t17 25
r30 00
t10 29
t9 95

vals
t10.00
!6 50
44.95
f3 50
16 00
t3 00
t3 95

Whire KnBhr Mark El€!€n

Whole Numb€. Arithmelc
Whn€ Baftows Conqueing

BBC Pubs

Ed Soll

Ed

Bs
Ed

32K
32K
32K
32K
321\

OE

ES

GX
KB

BJ
OD

QS
DO
MP
as

SU
DS
SU
CM

IC

IC
OG

c
c
c
c
c

c
c
c
c
c
c
c
c

c
c

€6 33
fa 05

414 95
1t4.95
t1610

t5 95
f4 95
!3 9s
!6 95

[1150
t5.95
f'7 9s

11145

P5
(B

GX

IT

GX

Ed
ED
Ed

Ed

321<

32t<
32K
32R
32K
32K
32K
16X

BS
ED
Ed
Ed
UI
Ed
Bs
UI
Ed
Ed
UI

Ed

Ed

Bs

Ed
Ed

32x
32K
321<

32K
16K
32K
32K
32K
32t<
16K
t6K
32|i
32K
32R
16K
32R
32l(
32K

c6 95
l7 95
t2 95
!4 95

!I] 90
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

!9 95
E9 95
!9.9s

119.95
t5.75

!1190
t9.95

et7 25
e5.75

fl190
f1,7 25
f4 50
t5.95

e10 50
t12 00
f6 95

!10 00

!10 00

f7 95
t7 95

t9 50
f20 00
tra 29

€6 95
f8 95

!10 00
tta 29

t8 05
ta 9'1

!7 05
811.25
tt7 25
f9 95
f6 95

€59 00
t21 00

L9 95
e4 95

t9 95
!6 90
!4 a5
!6.50
t6 50
t6 90
t9 95
t3 95
!6 90

t16 85
!9 99

Glomorgon Cl32 9SJ

Smoll S.hool Softadrc

5 We.tmo.tanA Dr,oe

Sutrcy eUlS ,EW

yo7 sBJ

32X C
321{ C
32K C
32K C

t2d Upldnd, I.m..

Monche.te. M3O oDV

Cd 
^bn.lse 

U ntue6uy Prcc.

Q?

RJ

ER

as

SE

SH

snt

so

SQ

sa

ss

SU

rE

VG

f7.50
!2 00
t5s
c4 00

John WtLt on.l Son. Ltd

Wett Su...t PO22 9SA

t7 50
t1145

9s0
!4 00
19 95
13 95 Stoffdt bntre DElS OrB

6l /6:, Potrobello R@.1

sl

15 75
f8 05
t5 95 s,

sr
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HAMPSHIBE

KENT

DEVON

H UM BERSIDE

HERTFORDSH IRECORNWALL

For allTorch and Acorn producls. Open 9.00to
5.30 Monday to Salurday. Access and Barclay,
card welcome See main adved lor lulldelails.

BBC

EIectlonequip

Electrcnequlr,

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 1002

3SIri
3A42

LOOKING FOR BBC
MICROCOMPUTER

HAROWARE OR SOFTWARE?

Then look no lurther than
A&B'S

Nalionwide Oealerguide.

FALSOFT COMPUTERS

BBC N,4icros. Disc Drives Prinlers
Teac and lVrlsubishi Drives. Monitors and
Soflware by Acorn. Geminr A&F. Program

Power. Bugbyte SoJlware ior a I etc

I Sl. George's Arcade,
Falmouth, Cornwall.

Tel: 0326 314663

COMPSHOP
'14 Slallon Rqad, New Barnet, HerlE

TeLi 01 - 441 2922

L

DISCOUN

THE COMPUTER CENTRE
26 Anlaby Road, Hull,

North Humber.ld€ 0482 26297

Acorn BBC Torch
(nexl lo YTV & Goldslones OppCeclCinema)

THE DATA STORE
6 Chalterton Road, Biomley, Kent.

TEL: 01 - 460 899'l

Open 930-530 l\,4ondavs lo SalLrrdays
iClosed WednesdaYs)

Oflicial Acorn deaer lor wrde range ol
BBC sollware and Per Pherals.

KENT
MICROCOMPUTERS LTD

57 UNION STREET,
MAIDSTONE 52784

BBC Saleg and Service lor hardware/
Sollware. Torch 280 D sc Drives

FAIRHUBST INSTRUMENTS
Complete range of BBC equipment

inc uding Econels, Pnnters plolters.
Coiour Monilors craphc Tablets, Up,
grades, Disc Drives, Disc Controller chrps

Torch CompLrters, 280 Discpack.
Extens ve range ol Software.

Dean Court, Woodford, Wllmslow,
Cheshlre Tel:0625533741

L.S.A. SYSTEMS
Marple Computer Centre
BBC Micros, Disc Drives, Prinlers.

l\y'onilors, Software, Upgrades

30/32 Market St., Marple, Cheshire.
Telr 061 449 9933

ACOFN TORCH APPLE DEALERS

The leading Ch€shire dealer for BBC
Micro, Electron, Torch and other leading
micros. Fully.equipped service cenhe-

tUilmslour lllicro (cntra
62 Grove St., Wllmslou
Tel; 9530E91

BBC MICRO
ELECTRON TOFCH Z8O D]SCS

CUl\IANA DISCS, EPSON PB]NTERS

Full range of BBC Soltware
and books always in stock.

126 A&B COMPUfING JANUARY/ FEBBUARY 1984

Sy.lem Slpport S.nlce.

Everything for the BBC
[,4icrocomputer - Your local

dealer
MICROSERVE (HUMBERSIDE) LTD

39 Oswald Road, Scunlhorpe,
Soulh Humberside DM't5 7pN

SPECIALISTS ]N MICBOCOMPUTEF NEIWOFKS

Complere ranqe ol Acorh & ADpte microcomouters.
peripherars, enhs.ceEents and sofiwaie

Authorized serv'ce c€ntr6 tor Acorn & ADore
Olncral Oisr/iburor tor Acorn ,rodu.rs rn rhe

countos ot
Cheshire, Mers€yside, Gtr. Manchester & N war€s

COMPUTERLAND
(A & D COMPUTERS)

BBC lvl cros. Disc Drives. Prinlers.
CLrmana Drives. l\rrcrovitec N,lonitors.
Soflware by Acorn, Gem nr, Program

Power Bugbyte Sollware lor all elc.
6 Clty Arcado, Fore Streel, Ereler.

TEL, 77117

NEW BBC DEALER
IN ESSEX

Esluary Sollware Products no\o have
BBC s in slock logelher wtth a wrde range

ol soilware and accessories
261 Vlclorle Ave.. Southend-on-See.

_ C7edll Card HoldeB msy phone 

-lE lhek orderB {0702) 43s6a ErJ

BREWER & BUNNEY ECS LTD
Technology Centre, 70 Unlon Street,
Lamboume Tel: 0209 712681/716085

Wide range of software, Business,
Education and Games. Monitors,
Disc Drives, Leads, Cassette

Recorders.

THE HOME COMPUTER SPECIALISTS
Easy parking at all branches

TEL 0t- 2 2534 TEL: 0t-992 !i455 TEL: (0923) 779250

XILTOIT XEYNES

tcL: t@oa) 317t32
TEL: (063s) 3oo{7



MIDOLESEX

LANCASHIRE

KENT

A & B7S NATIONWIDE
DEALERGUIDE
01 r 437 1002

MEEUI1Y EtrMPUTERS tTO.

. BBC aulhorized dealers and serv ce
cenlre. Torch 280 disc pack avarab e.
Our own credil laciliiies. Access and

Barclaycard welcome.
We are open 9 till 5.30 srx days a week
141 New Rd,, Chlthrtn, Kent UE4 4PT.

TEL: (0634) 8260E0

MICROROSE LTD
Ollicial deald and service cente aBC and
Commodore. Full range o1 games and
educationat sottware ava abte fo. BBC and

ComrDo(bre

MAIN STREET, HIGH AEXTHAM LA2 7XJ
TEL: (Oa6a) 6AEo

ACCESS/ BARC!AYCARD WELCOME

ll((fl rcRoco,purERs
120/12 Oat*en Slreel, Blackburn,

Lanc. Tel: 0254 672214
Open 9a- a llo'n Mon'Sal (except

-- --s 3a- 10 12 30)
ACORN, BBC OISTRIBUTOR

Fatl- z-: ;.: . : 33C [4 cro and lor Epson
E\2 = -'. . I :: D.les Consumabes

LAMBERTS
Otticial BBC Compuler

Slockists
IC- ::---.. noad Paddrham

:- -.. :^cashlre

TEL: (0282) 71459

The lea&4 South Manchester dealer for
B8C l*oo. Egcon. Torch and other
l€a&lg nirG. Fulvequipped service
oarte.

goaport lllicro Ccntrc
tll5Brm St, Stockoort.
TGL ltrl4g) 0539

MICRO.MAYS
oFFrcr^l AcoRvaac oEAtER

BBC Mode B. Eleclron P.lnteE: Epson FX80
8X80. Sh nwa CP80 Serkosha GPl0O. Slar
DP5l0 Olak Drlvlr: Teac I00h srngre Iwn
ShLrqan l00X srnqres BBCDrsl.s TVlmonrlors,
accessones and soflwa.e) Also agenls lor
AlaI. Commodore S,ncran Orlc and Draoon
MAYS COtIPUTERS, 5? ChurchcrlG, dlry
C.nlrc, L€lcetl.r LEI 3AL (0533) 22212

D. A. COMPUTERS LTD.
Ollcla BBC deal€r afd servce cenlre Eve.y,
lhrng you ,equte lor rhe BBC cornpuler rnr
Epson P, nlers Selecrion ol Drsc Drles PL
Drgrtrser, Colour and Monochrone Monrlors Fut

range o, games sollware and books

i04 LOl{DON ROAO, LEICESTER.
TEL: (0533) 549407

E -t" @it t t StEtai,

Olloc|al Acorn/BBC dealer and serv ce cenire
36 O.rby Rosd, Hlnckl.y, Leict LE10 lOF

Tel: 0455 612139

8BC Model B, €reclro.. Orsk dnves - Teac 100K
srnole, rwrn shugarr llroK srngles BBc d'scs. Tv

& solt*a,e) Pnnte,s -
Epson Fx80 Rxao Sh'nra CP80 5e kosha,GP I00
Srar OPSr0 Arso S'nclatr agents Onc agenrs and

O.ago. servrce cenrre

Sndatr - Acom/BBC Oragon - Commodore

BUFFER MICRO SHOP
Home compuler so,lwa.e,rom alllhe best sotl-
ware producers - over lhe counleror last Mar

Order Service
310 Strellham Hlgh Rd., London SWl6

TEL:0l - 769 28E7
Op..: 10 30 5 30 Iues lo Sars (cosed Mo.days)

THE VIDEO PALACE

Londons largest home computer
store. Model B and Torch. ZX
stockists. Full range of games

software.
62 Kon!lngton Hlgh Streel, London W8

TEL: 0l-957 8537

CROYDON
COMPUTER
CENTRE
Ollcral Acorn dealer and servce cenhe Full
range ol penpherals and spares lo. BBC Mlcro.

Eleclron. Torch elc
294 Brig.tock Rd, Tho.nlon Ha.llr, Surey.
BRING THIS COUPON FOR 15 OISCOUNT

TWILL STAR COMPUTERS LTD
Oltcral 8BC Service and nforrnalion cenlre -stocks ol lalesl Upgrades. SynlhesEe.s Disc
Upgrades A !o B Upgrades Aso a varrely ol

Dsc Dfives and Prinlers

OPEN.10 lrll a - 6 days a week

l7 Reglna Road, Soulhall, Middx.
Tel: 01 - 574 5271

TWICKENHAM COMPUTER CENTRE
Acorn. BBC. Apple. Commodore
M cro Compulers lor home and busrness
plLJs p e r i p h e r a I s / s o f I w a r e and
accessor es Alwaysaw derangein slock

al
72 Heath Road, Twlckenham, Mlddx.

TEL: 01-892 7896

BBC MlCRO STOCKISTS
. ModesA&8. Acornsofl Software.. Joyslrcks . Books . Epson &
Serkosha Prrnlers al speclal pnces .

From: ANGLIA COMPUTER CENTRE
88 St. Benedict'r St., Norwich, Norfolk.

Tel: (0603) 29652t 26002/ 21,1 17

h.s.i,$..ffi
Itlttt+*R$ltt

acoR[ Bac coIxoDoRE
COIIPUTERS

Paul Eleckical Ltd,250-252 Grand Drive,
Raynes Park SW20.01 542 6546

ALSO TRADIT{G AS
Woods Badio. 257 Lavender Hill, SW11

0't -228 2642
Suppy a.d Beparc ro Educaro. a.d Locat Cou.ots

a- &da).i h.a.. (rs
l.c-E 36.ctu
h4'- i*rn no2r 622 3rc r.d'{oav

Y-i.Frh.m,fr,cdE

rffiBUrtSHlp
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SUFFOLK

SO MERSET
TYNE ANO WEAR

SHETLAND ISLES SUSSEX

SCOTLANO

WALESSURREYN OTTIN G HAMSH IRE

IEt.I.EEDS 683186 or 696343
E]AA f,fGENI sINEE!

cHAPtl aurRtoN lrEo5 l9TilPl

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 1002

SP ELECTRON!CS
Specralrsls in BBC Computers, Disc
Drives, Printers and extensive range ol

software.
Fuil aller sales service

48 Llmby Road, Huckwrll, Nottt.
Tel: (0602) 640377

IIIEST [trflST
PERSENru EOMPUTERS
BBC. Acorn and Torch dealers Range ol
Drsk Drives. Prinlers and Monitors on

drsplay.
47 Kyle Street, Ayr,

(0292) 28s082

(0762) 204620 {0785) 4r 899

COMPUTER UECCA OF THE MIDLATIDS

THE COMPUTER ROOM
8BC [4icros. Dtsc Drives. Pnnlers.

lvlon[ors, Sotlware by Acorn. Gariand.
i,4rcropower - Games, Educalional and

Business.
Thoana Houta, EatMttc, yaovll, Sornaraat.

IEL: 0935 2026a

Suffolk Computer Centre
BBC M crocomDurer Servce & inrrrnaro. Ce.rre

Microcompule.s . Disc Drives . Mon ors
Mar,ix & Darsywheet Pfinlers . Jovslrcks

Casseltes. LOht Pens. Graph,cs Tabrel
Boots & Sotlware

3 G.ri.nd Sl., Bury St Edmund..
T.l.t hon.: 026i1 - 7lXi5O3
Open Mon-Sal9-530

THE COMPUTER SHOP
J. S. Shnell Comput... Lld. oli,cra BBC
deaer and servrce cenlre Everylhrnq lor the
BBC and Torch Compulers plls peflpl]era s

(eg Epson FX80 prnler 1373 plus VAT )

91 Ac,o Road, Klng.lon-on-Th.ftes,
Surrey Tel:0l-546 3793

ACCESS/ BARCLAYCARD WELCOI\,4E

HIGHLANDS
COMPUTER SYSTEMS
Acorn BBC Olricial Dealer3

lnc ud ng an extensrve tange ol pnnters
accessor es soltware books and

magazrnes
2 Cowell Skeel, Llanelli, Dyled SAl5 IUU

Tel: 05542 ?05t7

ABERGELE COIIPUTER CENTBE
8 Wltcr Street, Abergele, ClWd.

0745 - 826234
88C Acorn Torch specialsls. Also marn

agenls ACT. Srnus. Apricol Zenlh

Drsk Dnves. Prnlers. Joystrcks. Books
Monlors Large software selectron lor games
and busn€ss Access/Barc aycards wecome

TECHNEG TECHNICS
CLWYD LTD

We are Acorn/BBC Econet specra|sts
Torch and Zenrlh dealers Educalronal

discounls available

Th. Coach Houre, Kelstorlon Ro!d'
Fllnl, Clwyd CH6 5TH

TEL: DEESIDE (0244) 8tOSl8

CARVELLS OF RUGBY LTD
3/7 Blnk Streel, Rugby CV21 2OE

THE ACOR /BBC SPECIALISTS
we arso srod LVLdrves Epson/Shrn*a lut,p,.le(s
O'ven, Pnnrers M,c,ov,le. Mo.rors Torch Zx drsc
o..r ' B€l sofiwa,e a.d Boors PL D,q ,se, ahd' Educarona S.nwa,c

PHONE: (0788) 65275/6
Hlll Day Closlng Wedn$dryr

LEAMINGTON HOBBY CENTRE

t* EEE @
Ollcral 88C Mrcro Dealer and Servr€ Cenlre.
Specralrsls rn Monlors Cumana and BBC

Onves, and Epson Pnnlers
'l2l Raglnl Street, Leamlngton Sp!.

TEL: (m26) 29llI

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO60
B sraracoM LTD g

3234 Hrghsr.. Sulton 01-661 22669
6 Soltwgre: Busness. Ulrr,lv and oames.q
SDisc Drlve!: LVL (Teac) l,rrtsr"o,illl anO3
RCanon Prlnter!: Epson. Serkosha. OKI 36 Slar and Juk o
3 Open: gam ro 6pm Mon-Sar (Fri I ll Bpm) 8
3ooooooooooooooooooooooooooooooaE

We .tock a
wlde rrnge
ot loltwaae
booka and
pcrlphe.alt

-6
YciL

E.pl.n.d., L. lct, shdl.nd r.r.. (0595) 2la5
6EC

CASTLE ELECTRONICS
Full range of 8Bi Computers rn stock.
plus disc drives. pnnters and monitors
BBC Econet available Bing lor com-

pelitive pflces 0424 437E75

7 CASTLE STREET, HASTINGS,
EAST SUSSEX.

EXPORT OBDERS WELCOMF

H((T
533 ourhrm Road. Low F.ll. Gtla.hetd

TEL: NGwcllll. 821924
(Open 6 days gam's30Dm ($l toam 530Dm)

ACORN/BBC DISTRIBUTOB
Forth and Pascal lor BBC Micro and for

Epson HX20. Prnlers, Disc Dflves.
Consumables.-

S.I.R. COMPUTERS LTD
Agenls lor BBC. Acorn and Torch Compulers
read ly available p L,.rso,lware accessorres and

penlhe.als
9I WHITCHURCH ROAD. CAROIFF.

fELt (02221 21341

fo E'Eo #

The leading B.B.C.
dealer intheNorth

:

I

I

]t

BBC B'3 Ptu3 Rrng. o, Prim.B/DLc Driv../
MonitoE. orr Stt S.rvicing/ljpgrrd6 -

V..i.ty ot Soltw...
Co{r.ad dr 8BC Mi.ro ftom f15.m

fll ml--Et"?,H!
195 London Rd. Eurgess Hill SxTel.4l44l

ll','/ i
l]I

ti I I

I tl I B 1I[.PI

r

Loc!l
lelvlce rod
norlhem
mtll ordar
cenlao

WARWICKSH IRE

YORKSHIR E

t



REPAIRS &
SERVIGE

SOFTWARE
GATES

Lrneage: J3p per woro E 
=Semi display: t8.00 per single column centimetre

Ring for information on series book ings/d iscou nts

01-437 1002
EXT 305

All adverlrsemenls rn lhrs seclron mUSt be prepard
Adverlrsemenls are accepled subtecl to lhe lerms and condtlrons
prnled on lhe adverlrsemenl rale card (avarlable on reqLrest)

Send your reguiremenls lo:
MARK BECAREVIC
ASP LTD, 145 Charing Cross Road,
London WC2H 0EE.

A & B COMPUTING

accEssoRrEs

MOBILE WORKSTATIONS
FOR SCHOOLS _ OFFICE _ OR HOiIE

Speo, caly ior lhe BBC plus casselle drsc dr ves. monfor and prnler Work
slelions as supplred Io schools bui also rdea lor lhe oll ce or home use Sty sh
rugged constructDn vanolrs s zes Largesl unrl pr ced al 149.95 + p8p Send

no\, lor brochure lo

SETCRAFT SUSSEX
32 Walpole Ave., Go ng, Susser BN12 4pL.

LTD
SAE apprec aled

8-11{CH FLOPPY FDS for BBC
Now you can use 8-inch dfives
BOM + insl. manual e44.95 + 1 50
p&p Vogan Producls 2l Grove
Road Hazlemere Bucks HPl5
70Y lrlAclC GROTTO (32K 8Bc)

A iamrly advenlure game ior I 4
p ayers Vrsrllhegrollo meellhern
habrlanls an., slea I lhe keasure - rl

vou can Every game drllerenl Full' 
co our and sound 15.95

PROSOFT
10 Belonla Cloaa. Hlnctley,

L.lcr LE10 2SS

AiI LYSE DISC
Copy any BBC Disc or any psdola
disc Recover inlormalion lor launy
discs Prolecl your own discs lo

prevenl copyrng.
All ol lhese lacililies are available
wilh our analyse drsc Full
p&p Pease rndrcale 40 orS0lrack
drsc

GFAPHICA OUfP FOiI
Wil Dump lhe screen in anygraphc
mode on a wde varielyol DolMal.ix
prinlers Pfinls upwards or
sideways Prinls x 1 (scale),x2orx
4 Wll panl oul shades ol grey
corresoondinq lo 2 4of Scolour
modes C18.00 rnc P&P Send ,or

prinler compalibilily delarls

MACHINE CODE ,,ONTIOR
Comprehensive monrlor Oisplays
section ol memory wilh lacrl(res lo
scrol Will slep lhrough user
program Facilll es lor setting
break-poinls Will search lor any
slring or byle sequence Lisls basE
vanables Wrll search for any
defined basrc lexl. d6sambler elc
Complele w lh comPrehensrve

documenlalron €18.00 nc p&p

?APE TO OISG UTILITY
A llhelacrhlres you need to lransler
lrom lape io drsc Pac\agerncludes
exlensrve docurr'ntatron whrch
also explains holr to cope wth
prolecled tapes el1m nc p&p
Please rndrcate 48 or 80 track drsc

D A COMPUTERS LTO.,
104 LONDON ROAD,

LEICESTER
Tel: 0533 549407

MISAR
onltly he.i Stong. And R.tri.vlt

(32X BBC)
lJse wrth relart price rnd.x, 3hare
rnd'ces ssrnrngs 

'nd€x 6tc G.aohs
nislograms ol 6ny period Stor€ 6wn
dsla lor compahson eO oarn'nqs.

Drices *'rh 'nlr't6^Colo cEssette ve,sron hotds 6 y6s16
dal8, monochrom6 cassetro and disr
v€rsions hold 50 y66rs data er3.5O,nc

rera lpnce 
'ndex 

irom ts70

PROSOFT
l0 Begoni. Clo!., Htnckhy,

L.lcr LEl0 2SS.

BBC MICRO
POOLS

PREDICTOR
A. eas, ro use verypowerlu rorecasl'no
Droo,am LJses 6 d lerenr merhod( .r
predEnon based
ana yss ol cure.l rorm cohprere w(h

'.sl.ucnons a4.gg
iIAYDAY SOFTWARE
lEl Portlrnd Cr..c.nt,

Sllnmo,e. Mlddleaex HA7 lLF

COMPUTER AND
PERIPHERAL SERVICES

On Srle or While You Wa I
reoa's cl BBC Computers

Torch D sc Speech elc. lrtled
Also Er"erOency Service
Ava aore Evenrngs and

Weekends
Phone ASHTEAD 7447

BBC
PfiOGRAM LISTINGS

- Any Lenglh €1,00 -rA.':ii :-: :- ,:e

ico-:i. :-.r..ra
S.r€ t o. larq.3.a.e.
....n o@ P.O.lo

FIGUFEFLOW LTD
1 C..tcn lYalk. Hadleigh

Suflolk

BBC (32K) GnA'{DSLA Con-
lract bridge. Play againsl com-
puter. deals unlimited random
hands. Compulsive, educational
e6.00. B. J. Flynn, 103 Lossie-
moulh Road, Morayshire.

Monitor/Disc editcr lor BBC B
Simple & praclical. Allows

lnspeclion and rnodil calion
ol memory and drsc
Fully docurnenled.
Tape 112.95|nc,

BBC MOOEL B AC LII{EAR
CIFCUIT ANALYSIS

PROGRAMMES

Analyses crrcurls wilh up lo 16
nodes and 60 componenls
Very easy lo use Cassetle C35
Disc e45. To order send
cheque or lelephone your
name. address and Access No.

NUI,IBER ONE SYSTEiIS
9A Crown Slreet, St. lves,

Huntlngdon, C.mb3.
Tel: (0480) 61778

Teler: 32339

EBUG

EAGLESOFT
'11 Eagle St, lpswich

Sutlolk.

FOR BBC 'B', on cassetle
CARTESIAN: A spreadsheel type
program lor calculus. algebra,
leaching and ulility use. Graphs
funclion. ,rnds precrse rools lor lhe
mosl c\rmplex equalrons, plots
ditlerenlial, linds integral, (area
under curve). Coicur and B/W
modes. On scleen scales can be
magnified or reduced in addilion to
spreadsheet lealure. C24 90 or
1Re29.90 + 23% VAT. Comes with
I6 pages Eooklet UK or Nl orders
lree o, VAT Ehe Sollware
Findrum, Convoy, Co Donegal.
lreland

FREE
PROGRAMS

Surlable lor BBC (A and 8) + E ec-
lron Send slamped addressed

envelope lo

SOFTEX
PO Bor 68, Eectenhrm,

K.nl 8F3 3SU.

AnOSOFT Educalionat Sofi ware
requires BBC programmers lor
educatronal subiecls. Ardsoft, 1 01
PollerneMon Lane. Leeds 7
(783349).

PHONE
ASP

CLASSIFIED
01 - 437 1002

Ext 305

SOFTVYARE FOR THE BBC
MOOEL B

Drsc Seclor Ed lor e9.95 Mu lr chr
desgne, f3.95 Baxlesh ps C2.gS
Mapol Arla,n13.95 Sanla s Heiper
e3.95 Morse masrer packago
C9.95 Send order o. SAE lor lu
delarls lo Proleu6 Soltware, ?2
Corl.rd.le Close, Hlgh Giange,
Bllllneham, Claveland. Tel:
(0642) 556996 dty or 554096 ev..

The only expandable console for the BBC. The
console will house drsc drives,2nd processor
teletext adapler etc. With all wiring out ol sighl
within the console. Comlng roon: an exlra boll
on module ror extra expansion space. Yes, lhrs
console wrll grow wilh you. Basic console as
shown only S39.99 + VAT p us 14 00 p&p. Send cheque made lo
Sllc CompuleB Malching prinler sland can double lor VDU sland
over the mrcro only e14.99 + 12 00 p&p For more details: SILENY
CO PUTERS, 27 Wycombe Rd., London Nl7 gXN. Tol:01-801

3014, MAIL ORDER ONLY. Vlewing by appointment only.

\

BBC CONSOLES

coMF- . OWNERS. Sale
:ir ^sl reparr,'- -:'.: r Send ior-, -ra 109

.r '. 'anby.

SOFTWARE APPLICATIONS

SERVtCES

WA}{TEO



NUMBER CRUNCHER FOB BBC I'ODEL B
Beviews in A & B Computing "A good exampte ol a wel lhought oul program
July/Augusi 1983 Sollwords The massive program isa musalor alt achools rn

lhe pnmary or senor age range June 1983
Onc or lwo players Develops and iesls numbe. skrlls lrom add(ion.

mulliphcalron elc lo Jrecled numbe.
OXHEY TUTONS

Speciallsl teachers n maths educalon 16.50 cessette.
rg TUOOR WALK, WATFORO, HERTS. ?EL: m23 31247

BBC SOFTWABE
EDUCAT ONA! 1 ,,..,....,,,... a0.0o
EDUCATTONAL 2..........,... _a!.oo
FUN WITH WOFoS,,,,......,,.i!.oo
GAMES OF LOGTC . . . , , . . . . . . . . i!,00
KATAKOMBS...,,........,.._.t0.@
uTrLrnES ............_........ca.oa,
suPEF1rFE.......,,......._. .a6.!F
sPECt r OFFEn AXY r rAPEa i2o.O
GOLEI LTO., (g.Dt rB), n Ou.[i..,Ar-h.ll, l..trhh. AGt2 aOG

rEk (06aa) 5lr72o

ECONOUICS Software tor BBC(B) For use by sludents or
leachers. Details from Beecon
Educalional Sotlware. 16 Krnqrove
Avenue, Nollrngham NGg 4DO

2 3.
4 5 6.

7 8

10, 'l 'l

14.

T.l.l{o.lD.y).
Please place my adve in A & B Computing for E issues. Please indicate number o, inse(ions required

P.ogr.hh6 ro. lndlvldu.l r.vl.lon
r-. tored 

') 
unkno*ns'o €quar,ms

Tl.2 A.Eve ') 'no,qan'c 
unkno*ns' "l9nys'c6l ch@6ry t.!.3A rever )aromarc

synlh6's tr) ar'phanc synrhes's t ca a a.
level o,gen'c unrno*ns rD 

") 
orqa.'c un

[.o*ns (rll'M@e] B 32ronry r6rorhe,{*
E

a5 !1
E.H-A t7

L

PASSO&ALEVEL
CHEMISTRY

FREI{CH
VOCAAULARY
TUTON
ThE prog.am helps

lhrough vocabulary

Sla ing ,rom 800
words (included)

vocabulary on lapel
Prlce C6.50 plus
50p p&p kom

Way. Gualdlord.
Surey GUl
3PY (0443)
572439

"-teh$

'Kld! Stull'
5 progl.ma d

srgned 0y

A lun wry lo lcrm malh, wrlh

games. g.aphrcs. colour sound
o LY t3.50

Cheques to: R Thomas. Cheshuls.
Ouakers Close Harlley Kent

TYPEASY lor 8BC t ode, B
complele typing lulor, 139 graded
exercrses on cassetle andvoucan
add more yourselt. music whtle you
work error checks. tmea - C10 50
lo Calswell Comoulers Fa nodon
Oxon SN7 8JN

TABLES l2 (BBC A/B cassetre).
The easy way lo learn mullplica-
tion tables. For home or school.
Prompt dispalch t5 payable lo D
F. Steven 61C. Tehrdy Boad,
ywardrealh, Par, Cornwall PL24
OD

T

A & B COMPUTING _ cLASSIFIED ADVERTIsEMENT - oRDER FoRM

AD INDEX
AB&CComputers....... ...........88 MicroWave 20
AMS.... OBC Midwich

Mayfair Micros
Michael Business SystemsCorona Software . .

Control Universal
Computer Concepts

....t5

.. . .15 Micro Aid
. .74
. .74

77 MP Software
MDA Modon

.92
104Cambridge Computers . . .111

National Extension College . .74
Dial Software . .

Datatech......
....15

.. . ... .. .104 otc 92

Electronequip. ....19
.. . .47
.. lFc

Prentice HallEliteSoftware.....
Economatics

Graham Brown . . 88
Synergey Software 74

20
.6
.3

88
Harvist Computers. . .. .. .

Squirrel Software....
Software Supermarket.

.lBC Sir Computers. . .

Silverlind
lkon Computers
lnterfacc......

19
20

Laserbug 66

Torch Computers . . 38.39

SOFTWARE EDUCATIONAL

VOCABULARY PBOGRAM
lor the BBC Mlcro (32K) R.rAB

1

L
12.

13. 15.

CTA!'IFIID OCPANIIE]IT COIru?D'O TODAY
I 

'15 
Chrhe Cro.t ld, Lo.rdo.r IVCZH OEE,

T.l0l-437 1oO2

lYama....
Addr... . .

.57



CS1 OO

C32OO
cs400
CD2OO
CD4OO
CDSOO
CD4OOS
CDSOOS

COMruTER SYSTEMS DISC DRIVES FOR
THE BBC

Single 100K
Single 200K
Single 400K
Double 200K
Double 400K
Double 800K

Type
Type

ALL DRIVES ARE CASED WITH INTERNAL POWER SUPPLY AND COIVE
WITH CABLES, FORIVATTER DISKETTE AND DFS IVANUAL.

ALL DISK-DRIVES CARRY A FULL 12 MONTHS WARRANTY.

OISKETTE TYPE PRICE, per pack ol ten

A SS/SD (40T)
B SS/DP (80T)
c DS/DP (8or)

SOFTWARE FOR THE BBC (By Virgin Games)
BUG BOMB - Lightning fast Arcade Actron

SPACE ADVENTURE - Superb Space Adventure with full graphics

LANDFALL - Realistic space ship landing simulator

Our Price for 1

\..3.'nol selling price Our Price lor 2
Our Price for 3

All prices include VAT. Please allow 14 days for delivery.

T
T
T
T
T
T.

ype
ype
ype
ype
ype
ype

A
B
c
A
B
C
B

C
Switchable 40/80 Track
Switchable 40/80 f tack

PLEASE SEND ME NAl\/E

Product

NEW TEAC SLIMLINE DRIVES
el99
1249
f349
f369
f,489
[599
c499
c599

VAT
VAT
VAT
VAT
VAT
VAT
VAT
VAT

inc
inc
inc
inc
inc
inc
inc
inc

DISKETTES

ADDRESS.

POST CODE..
. Please send cheque, Postal order.
. Add e5.00 P&P on Disk-Drives.

SEND TO: Harvest Computer Systems, 132 Gidlow Lane, Wigan, Gt. Manchester.
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T0: AdvancEd Mamory Syslems Ltd. Woodnde
Te.hnolosy Cenlre, Gmer LaDe Appleton
Wa inql oo, Ctreshire WA4 5NG

Pleasesend he bv doorro doorcoufi€r

0ry A\,lS 3 6)srnqle drsc d!rve alL

indusive packase ar 8225 !ach
otv AMS 311)iw,n disc dnves all

rnclusrve paclase al E3Sg eacb
wllh lwo I.eE dlscs

Prices,ndudeEPB0M ulil ydisc cables,
manual.VAt and dehverv
Please send me by posr,,lnol wrrh dnves

0ly doubles,dEdll00Xx2)d,scsar
€4 95 ea.h

0tv pacts ol hve ar €22 50 per pack

Posr Code TelNo

Signalure lale
Please auow up ro 28 days Io! del,very

R=-
I endose..heque Ior E-

No-
N.me-
Address

I The AMS disc drives are completely hardware and
software compatible with 5y4" drives which can be
used in parallel so allowing easy transler ol software.
Consequently the 3" tlrives will operate with all the
standard floppy disc interhces. They take their power
hom the outlet provided by the BBC micro -there's no
onboard power zupply to couupt data.

I The AMS package includes utilities on both a disc and
an EPR0M lor lormafting and verifying discs. The
EPB0M, which is easily fitted offers a simple to use
and permanent dternativE to using the utilities disc.

I The impressively engineered Hitachi 3" drives feature
an eject button allswing single handed operatiory a
multi-colour LED indicaling the disc side in use, and a
bnrshless rlirect-drive motor lor rcliable operation.
The supen hst rack-to-teck access time of 3ms is at
the br-front of disc drive tedmology. The longest ol
programs are loarted in a llash

AduanGEwiIhAMs
5" Dis Drives -The Ultimate Choice

Single 1001{-8225
Double 200f -ffi99
includes VAT and delivery
to your door

Il nol ava,lable hon you.

coupon below and we *1ll
ssnd il lo }!u rtth ouluU
no qnitbk mon.y badl

Sysrens Lid Er.en Lee

WA4 5M:
nlltG :dgzst tzs07
2{ H0UnS 62682

Hitachi - in a word reliability

I The complete AMS disc drive packagg tailored to your
BBC mimo, is compatible with all disc interlaces and
includes cables, a comprehersive manual and utilities
on disc and EPB0M. Housed in a steel casg matching
the BBC micro, these reliable and robust Hitachi 3"
disc drives are the ultimate Ior homg office and
classroom.

I The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter protects the delicate
disc surface hom dust and Iinger marks. For the first
time discs can be used in industrial, educational and
commercial environments without the worry ol
corrupting precious programs and data.

I The disc is "flippable" like a cassette tape and has a
storage Eapecit), ol100X on each side in single density
mode (twice as much when used with a double density
interface). A neat plastic switch can be llicked back
and forth to vnrite-pmtect vduable discs.
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