
D
D

o

\

I- T i

Mice and Men
A Winnin$ Combination?

I

to the Sound of MlDl-
in€ Music and the Micto

ove
txi

Expand the Electrcn-
Disc Drives are here

PLUS:

t
I

A Nitlfitin*ale' sin$s and
trxellingbqond

the bounds of
BBC BAS'C-

Extension ROM

FOR USERS OFTHE BBC MICRO AND

AN ARGUS SPECIALIST PUELICATION February 7

CTRON

I
e7.25

t- t'

n

=

=,7I

I



=G,,+,?*.?

t

a

p.
I

, 3
ILg T

o t984

How do you fancy getting away from it all
with a trip in our hot air balloon?

Sounds tempting doesn't it. But it takes skill
and fast reactions to avoid all the hazards.

Are you up to it?

Could you manoeuvre the balloon oyer the tree tops and
mountain peaks, while still keeping an eye on your ballast and

your fuel, because when it starts to run low you'll have to
descend, and not being distracted by people throwing stones
at you, land carefully on the fuel pods. You'll be lucky to rise

back up again. But look outll

Watch that kite doesn't become entangled with you and don't
worr_v about the noise, its only the aeroplanes that come diving
and swooping at you. You'll need to rise higher to avoid the
turbulence from the windmill blades but as you do you're

likely to run into storm clouds and bolts oflightning. Also, the
higher you climb in the stratosphere the more difficult the

balloon becomes to handle.

By now you'll start to padc I ! and wonder how on earth you're
going to make it, but then again that's all the hrn of the air.

COMMODORE, ATARI, BBC/ELECTRON (f8.95 each)
On disc for

COMMODORE, ATARI, BBC/ELECTRON (!10.95 each)

+
produced by

ARGUS PRESS SOFTIO(/ARE
No I Golden Square, London WIR 3AB

Telephone: 0l 437 0626
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ilEWYEAR.J{E}Y PRICE.
AMEGABYTE DISC SYSTEM

FOR f279ffi.
If you're thinking of upgrading your BBC

Micro, your hunt for value ends here.
A one Megabye disc drive (unformaned)

double sided 8o/4o tr ck, hardware switchable
and a double density Acorn compatible disc
interfuce, for a combined price of 5279.95.
includingVrtT

But it doesn't stop there. Because the
Opus name is second to none when it comes to

reliabilim our drives have been tested to the
limit - nlrnning for 8,000 hours without hilure
- that's a year of continuous use.

And that's whv we have the confidence to
give a two year gua'rantee on all our drives.

No other company can give you that
reassurance.

So make your New Year resolution and
insist on Opus.

Opus
| 

-

5Yt" SINGLE DISC
DRI!'ES.
o All 7z height.
a k)w power

consumption
o Comprehensive manual. o Free utilities disc
o Direct drive mechanism. a Fast access time.
5400 100K Single sided 40 Track
5401 100K Single sided io Track

DOIIBLE DENSITY
DISC INTERFACE.
The ultimate Acorn
compatible disc inter,
hce for your BBC Micro
Z.8o and65o2 2nd
Processor.

aUtilities on ROM including: F()rmat and veril1,. tape to
disc transfcr automatic 40 u0]'rxck selection. aut<>
rnatic dcnsin sclcct ion. uniqu(' m:lss c( )p\' r( )utinc.
prserful mlchinc crr<le opcr:rting srsrem giving up to
2i8 hles. 80',, faster than singlc dcnsin'. Easv to insull.

sr 19.95
A 149.9'

i%" DUAL DISC DRI\TS. {,99.95

'401 
DB 2OOK,,4OOK 40 TracK T,319.95 GH\IEROUS EDUCATION A,IID DEALER DISCOUNTS

5.102 DB 400K/80OK 40 Track *,369.95 GwEN. AIL ITEMS ARE GUARANTEED FoR Two YEARS.
5802 DB 8001i/1.6 Megablrc 80/40 Track, ,-A399.95

OPUS PRODUCTS ARE AVAII.ABLE FROM BOOTS.
SPECTRLM,JOHN MENZIES, AI-LDERS AND OI}IER
GOOD COMPUTER STORES NATIONWIDE.

5Il," DTIAI DISC
DRI\'ES.WITH
PO\VERSUPPLY OPIIS SI IPPI-Ir]S I;TD.

5402 200K Double sided .i0 Track --------------5169.95
5802 400K Double sided hards'are ss'itchable
80 40 Trac r99.95

o Meal cased and all
necessarv leads.

o Separate power suppll
o Utilities disc and manual
54O 1D ?OOK/40,OK on line S/sided 4 O Track-5349.9J
54O2D 4OOY\/8OOK on line D/sided 4OTnck-A399.95
5802D 800K 1.6 Megabyte on line D/sided

hardware switchable 8O/4O Track 1,429.95
oPUs 3zlLBAlfrEAll&
If you're running shon of ROM sockets, the RAM card
allows you to load utilides as and when they are needed.
o Each block is individually write selectable.
o Uses low power 64K dynamic RAM chips.
r Simple to install.
. Consists of 2 x 15K blocks of sidewavs RAM.
a T!!,o year guarantee

FLOPPY DISCS.
9.95

3" c"rfiidge ,,5.75 each or &25.95 for 5.
5 74" Discs-with full 5 year waffanty and free library
case. S/SSz/D 517.95 for 10. S/SD/D:S19.95 br 10.
D/SD,D t 21.95 for 10. S,/S 80 Track 4,25.95 fot 10.
D/S 80 Track L27.95 for 10.

lSll (lemhcr$,cll Roxd. I-()nd()n Sfl5 0lllj
opcning l'ururs
().(X) 5.-lOpm II()ndur (r Fricllr

Free urr manual supplied

l:Aol 7r)l rt66u
CYI ul ?r)t rrtss

lLlcx: 2959.1I

l-r,7+-L1J,.i,-,rt-*,,l,.:,'*r--"-r,-;*-1,il'in**11
rush merhc lirkr$ in8 (ALf PRrc[s rN(:r-(rD[ tAT& cArlRracE.)

Qu:rntit\ I)cs(ripti()n Itn(

lcncl()se e chcquc ft)r.! to'lAl
or ple.$c dehit my credit crrd account with
theamounrof
Ily Access./Barclavcrrd (plcasc tick) N(). is

l-,
otrA

t'tlcphonc OpusSupplics L
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News
Update on the latest developments Ior the BBC and Electron.

Mixing It With TMS... .........12
Become a computer composer with lsland Logic s Music
System.

Amazing Mouse. .. . . . .. .18
A graphics designer mouse from AMS to make using the com-
puter easy for everyone.
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Elitism. 22
David GIew fights long and hard to earn his place among the
Elite.

Beebword 26
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Another cryptic crossword

Basic Extension Rom 27
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Make more of BASIC with a ROM from Micro Power

Proiect Mouse. 30
Tandy's Radio Shack mousrl adapted for use wjth the BBC

Firm Control 36
S J Research's conlrol ROM reviewed

Do we have a last answer to cassettes and a cheap alternative
to discs at last?
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Phloopy

A&B Compuling is constantly on the look-out for well-written
articles and programs for publication. lf you feel that your efforls
meet our slandards. please feel free to submit your work to us
for consideration for publication.

All submitted material should be printed or typ€d. double
spaced. Any programs submitted should be listed (55 character
width emphasised il possible). A cassetle ol the program alone
will not be considered. AII programs musl come complet€ with a
full explanation of the operation, and where relevant. the shuc-
ture. We also require the program in machine readable {orm
(cassette, 40 track 5li', or 3' disc) plus anv suitabl€ screen
photographs. printer dumps and so on.

All submissions will be acknowledged and the copyr:ght in
such works which will pass to Argus Specialist Publications
Limited will be paid for al competilive rates. All work for con'
sideration should b€ sent to the Edjtor at our Golden Square
address.

Down To Business .

The BBC translorms to an efficient diary and effective alarm
with some helpful programs.

Bouncer .. . .. .. . .48
Create the movement routines for your game :n part three of
our s€ries.

Software Reviews. 56
The latest games and utilities lor your compurer

Grand Prix Racer. .

Fast 3D thrills in this exciting Eame.

64
ft
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Random Access.
Dave Carlos unravels your disc problems.
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Published by Argus Specialist Publications
Ltd., Number One, Golden Square, London
WlR 3AB. Tel: 01 437 0626.

All work for consideration should be sent to
the Editor of A&B Computing at our Golden
Square address.

Bookshelf 68
A bumper selection of reading material to help you make the
most of your micro.

Edsoft 76
Educational programs for all

1984 80
Big Brother takes his revenge
enlertain you for hours.

A frustrating puzzle that will

Machine Code Made Easy. . . .....E4
Make your own machine code music.

Akhter Drive In 88
We look at a range of disc drives from Akhter.

Tokenising Function Keys. . .....90
Use BASIC tokens instead of function keywords to increase
your Beeb's computing capacity.

Beeblab 94
Another look at the BBC as a laboratory instrument. This time
we focus on the digital interface.

Music Machine...., 98
A teaching aid Ior those learning to play a musical instument

Secret Agent 102
This adventure game takes you on a dangerous mission to
deshoy the enemy and save the world.

Decision Maker. 108
Important decisions are never easy. This program helps you

., consider all the options.

Software Listings . . L12
Our guide to what's available lor the BBC and Electron

NEXT MONTH

A computer aptltude test to tingle the nerve ends and
tangle your reactlons.

Why your micro mly shour signs of intelligence but not
live up to them.

i{ou Minlng ls catching on as a games activity!

Ihe ABCs compared with lmmediate buslness rivals
such as the IBM PC and ACT Apricot ranges.

Meet Splderman looklng for the Garden of Eden in a
Maze down at fuendarvon Castle - software sector.

Ihe Electron gets a sectlon all to itself.
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NEWSROUND

ACORN AVALANCHE
Acorn burst dramatically onto the Christmas stage with their packed
stand at Compec '84- November 13th saw the launch of eight new
products, hardware and software, and previews of much more.

BBC and Electron owners benefit fairly equally from the deluge.
'fhe 32O16 second processor finally made it to the shelves! It's

been "under development" for a long time now but, for those
prepared to pay the €899, is probably worth the wait.

The high speed crunching and 256 Kbytes of RAM are designed
to tempt professional, scientific, engineering and educational userc.

The operating syst€m, PANOS, has been specially developed
and supports BASIC. C. Fortran 77. Cambridge Lisp and Pascal. AII
this software comes bundled with the processor.

ELECTRON GETS SERIOUS
The 100,000 plus Elechon users in the UK can look {orward ro an in-
terestiog new year and plenty of incentive to upgrade theiI machines
to take advantage of "serious" software applications

The Plus 3 disc interface and 3.5 inch single sid€d drive takes
advantage of Acorn's Advanced Filing System. It's a double density
filing system and the Plus 3 thus provides 300 Kbges on its super
thin Sony diskettes, formatted to 80 tracks. BBC dir users may have
ev€ry reason to start feeling jealous. Despite the bulky appeatance ot
the Plus 3 (the drive is relatively small), there wasn t enough,oom for
filing system software.

This comes on disc and includes some very nice Lltilities, in-
cluding EFOBM and fast COMPAC. There's also very straight-
Iorward copying of single or multiple directories. The main problem
ls the 8229 but that's an all-in pdce. The Plus 3 is the next logical
step. At Compec, Acornsoft's Database (with View integration) was
running acceptably fast on the Electron Plus 3

Also new for the Electron is a specially design€d data recorder.
The RS423 lnterface was also previewed but perhaps the most

glodous sight for Elechon users was their machine working alongside
BBCs in the Level 3 network. A Tube interface plugs into the Plus
One carhidge port to enable the Elechon to make use of any Acom
second processor - even the 32016 if you wantl The Electron tums
lnto an I/O processor and the second processor (6502 running at

HIGHER LEVELS
The similarly long awaited Winchester disc system made an ap-
geatance. 9.L,499 for 10 Mbytes and 12,299 for 30 Mbytes will
especially tempt users oI Econet.

Average seek time is 85ms and transfer rate up to one Mbit per
second. A level 3 file server (!200) builds on present Econet syst€ms
and is only available with the Acorn Winchester. It comprises a 6502
second processor, NET software and a bundled Viewdate system.
Level 3 can accommodate 60 users instantaneously.

A new Econet start-up kit (€99) supplies networks with a new
high performance clock, two unpowered terminators (reducing
necessary power sources from three to one) and three double socket
boxes (no soldering needed). This improved Econet runs at
zooKbits/sec and is not affected by the len$h of cable.

Previewed at Compec and available now is the Econet bridge, a
6502 processor controlling data ftansfer across two n€tworks.

Three bridged networks have been on field trial at Manchester
Polytechnic for the last six months. Two networks, each comprising
18 micros. are used primarily for lecturing and project pr-.rrposes. The
third network is for sraff use only. Plans include extending this latter
system into each staff room, with a micro in each room capable of
functioning as a free-standing micro, an Econet work-station or an
intelligent terminal to the Polytechnic's mainframe.

On each student net there are two lile servers (one attached to
an Acorn Winchester, the other to a lloppy disc drive). Peter Hutt,
Microtech Centre Manager, explains "Winchesters increase capaclty
and speed data hansfer. Bridges optimise the transfer and sec-
tionallse the system - one net failure would leave the rest of the
system generally operational. "

Econet (PIus 2) will also be available for the Electron in the new
year wh€n it will, like the BBC, be able to take advantage oI Level 3.
Elecbons and Winchesters side by side in a net sounds very cost ef-
fective. Schools take note!

4MHz) hanslorms the usual sluggi
the BBC with its own machine?

sh display. ls Acorn undercutlmg

MORE MUSIC
For the BBC yet anothq musical add-on is Acorn's own Musi 5l!{
The !199 marching unit plugs into the lMHz bus at one end rtC !::.
amplification/recording equlpment at the other.

Emphasis is on quallty output with a 750KHz sampling r* a-:
ulha fine frequency resolution. Sounds are produced fi@ u.u-
defined waveforms. Music 500 provides sixteen sound drtE€s
organised as €ight musical voices which can be spread o$tl -Lc.
stereo positions. Each channel is tuneable and can be mixed Bli :€-
quency and ring modulation. The synth€sis€r can also handte La€
form synchronisation.

I
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To control all this musical power is some new software called
:-tt1PLE. It allows, among other features, interpreted and compiled
- :ces of operation and muhi-tasking (keyboard control while music
::.gram is running). AMPLE does not use conventional notation butj apparently easy to us€ with music, sound and pro$amming
.;_.'rords. Muslc 500 sounds like a powerful competitor, alongsideI'li)I. for the amateur/professional musician's cash. A separate
.. . board is available.

DEFINITIVE LANGUAGES
Acornsoft and Logo experts like Rlchard Noss (Edttor oI the British
-ogo Users Group magazine), Professor Celia Jones {London
.-lniversity lnstitute of Education) and the MEP have been working on
'-ogo throughout 1984 and the results are comprehensive: two 16K
3OMs, utility cassette and disc, inhoduction, relerence manual and
:ard.

The 32K interpr€ter implements full list processlng facllitl€s and
ail existing BBC Micro commands (in total 220). An Electron version
.ras up and working at Compec.

Logo is designed to allow young children to control a turtle
screen cursor or robot) with simple commands. Logical and ap-

propriate terminology and low reading-level eror messages have
o€en built in.

Also included are sound facillties, a "nib", multiple, in-
depend€ntly conholled turtles and commands like DOFOREVER,
HATCH and DEBUG.

From the programmers oI the future to the programmers oI the
present w h Acornsoft ISO Pascal. The ROM version has been pass-
ed Class B and the disc second processor version Class A, validation
at the British Standards Institution Level One.

This means that the disc version is a faultless implementation of
ISO Pascal and the ROM verslon has only minor errors. The BSI use
a Pascal Validation Suite oI 734 programs to test the budding com-
piler!

BBC and Electron owners benefit from full documentation and
a version of Acorn's text edilor (as used on the 6502 Development
System). Acornsoft Pascal has extensions into the machines' sound
and graphics lacilltles.

Onc€ again an Elechon cartridge version of ISO Pascal was on
view at Compec. Both Logo and ISO Pascal are available from
€69.00.

Acom Compulers are at Fulbourn Road, Cheny Hinton, Cam-
bridge CBl 4JN. Tel: 0223 245200. Mail order from Vector
Marketing, Denlngton lndushial Estate, Wellingborough. Northants
NN8 2RL,

TURBO POWER
If you're a first time user oI Pascal
you might be interested in a
manual called Turbo Tutor lrom
Altor Computer. It gives step by
step instructions on how to use
the Turbo Pascal development
environment and costs !29.95.

Altor are also interested in
expanding their users' group for
Turbo Pascal users of the BBC.

Please contact them at 801
Govan Road, Glasgow G51 3DJ
if you are interested in swopping
ideas and problems.

ELECTRON
PHLOOPY
The Phloopy, revlewed in thls
issue, is now available for the
Elechon. It has been designed to
interface with the machine
through the Plus One carhidge
slot or plug directly to the
Databus. On the Databus version
a cenhonics type printer port is
also available as an optional
extra.

The Phloopy has been
reduced in price and now costs
t85 for both the BBC and Elec-
hon. Add to thls the pdce ol the
lnterface - €15 for the BBC,
829 lor the Elechon via Plus 1

and €38 via Databus.

launched by Geoph ysical
Systems Computers Ltd. Over
the last two years GSCL have
been developing their SchoolNet
system which comprises six
modified BBCs. a 10.5M8 for-
matted Winchester. two 100K
floppy disc driv€s and a print€r
and 64K printer bufler.

SchoolNet will accept most
existing BBC softwar€ and will
also run pro$ams designed Ior
Acorn's Econet and Amcom's
E-Net.

The network system will
allow a school's existing BBCS to
be interfaced to a greater number
of workstations or to upgade all
their monitors to colour. More
floppy discs can be added and
the Winchester advanced to up to
280MB. For laboratorles and
workshops the user can add
analogue to digital conversion
and signal analysers. Add-ons
planned for the Iuture include in-
terface capability with other
mak€s of micro, fibre optic com-
munications, Pre ste I and
Vlewdata interfaces. access to
elechonic libraries ol educational
software and Z8O and C/PM
compatibility.

With the SchoolN€t system a
single teacher can conhol and
demonshate to up to five groups
o( students working on the same
or diflerent tasks, The work-

scHooL
SYSTEM
A new network system for educa-
tional establishments has been

stations may send to or receive
from the central conhol station,
allowing the teacher to supervise
and guide each group separately

NEWSROUND
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and permitting each group to
proceed at its own speed.

To protect work undertaken
on the SchoolNet system GSCL
are offering a tape streamer
backup for the Winchester or, if
required, a regular visit flom their
engineers to hansfer data from
floppy disc to tape without com-
mitting the school to the expense
of its own tape storage system.

GSCL are selling the
package complete with installa-
tion 

-into_one- 
or_ two rooms for

f5595 For hrrthcr inlormalion
contact them at West Portway,
Andover. Hants SP10 3SG.

FIX IT QUICK
If your BBC is out of wananty
and needs repairing at any time,
a new British company,
Computerjix Ltd, are asking you
to check out their prices first.

The company has set up a
national network of initially 500
dealers offering guaranteed
repairs in 48 hours plus postage
time from the dealer to their
Camberley headquarters. The
BBC tepair price. including
labour, spares, postage, in-
surance and VAT is !40.25.

You can find your nearest
Computer-fix dealer in the
Yellow Pages or else contact the
at Albany Park Estate, Frimley
Road, Camberley GU15 2PL.

TUBE
CONNECTIONS
Cambridge Microprocessor
Systems have recently released a
6502 second processor with full
bus expansion capability. An on-
board 64-way bus connector
allows direct access to a range of
in terfa c e cards in clu d ing
analogue cards, eprom program-
mers and an IEEE controller.
Connecting to the BBC via the
tube interface, the processor is
able to run BBC Basic, Forth,
Pascaland other language ROMs.

The board is ananged as a
single eurocard and can operate
as either a second processor or
stand alone computer . The
manufacturers see its main atkac-
tion as being that even relatively

inexpedenced programmers are
given the ability to w te, develop
and test application programs in
Basic belore disconnecting the
board from the micro, plugging it
into the application to prove the
program, and then transf€rring it
to Eprom.

CMS have produced a selec-
tion oI hardware interfaces which
can be used with the second pro-
cessor. The uset then has the
basis of a programmable con"
troller giving, for example, over
100 I,/O lines, Real Time clock
and a serialand centronics printer
port. Also available are an IEEE
talker listener conholler, 12-bit
ADC interface, EPROM pro-
grammer, high resolution colour
graphics and an eight-inch in-
dushial racking system.

The company offer technical
support and after - sales backup.
For further information contact
CMS, 44A Hobson Stteet, Cam'
bridge CB1 1NL.

PLAN AHEAD
Do you enjoy playjng adventure
games? Do you "die" at the same
place every game thinking
"Didn't I do that wrong last
time?" lf so then help is at hand in
the form of Print 'n' Plotter Pro-
ducts' Adventure Planner.

You need no longer try and
remember all vour moves or jot
them down on scruffy bits of
paper - Adventure Planner is a
50 page planning pad giving the
facility for planning, pre-planning

and keeping a permanent record
of your game to avoid repetition,
mistakes etc.

Each page,n the pad con-
tains a mapping system with over
150 locations and comes com-
plete with examples, hints and
tips on how to use the Adventure
Planner system.

The Planner costs !3.95
from retailers or f4.50 mail order
Irom Print 'n' Plotter Products
Ltd, 19 Borough High Sheet,
London SE1 9SE.

ACORNS IN THE
CHILTERNS
Those of you in the Chesham
and Amersham areas of Buck-
inghamshire who would like to
get together with other Acorn
computei users will be interested
in ihe Chiltern BBC Micro-
computer User Group.

The purpose of the group is
to enable members to improve
their knowledge of Acorn micros
and their programming skills.

For further inloimation con
tact Colin Mills. 70 Chestnut
Lane, Amersham on the Hill,
Bucks HP6 6EH.

WRITE AND
WIPE
Title your programs clearly and
simply using Warnes Wipers wipe
clean computer labelling kit and
re-titling becomes easv. You
wipe the label clean with a damp

tissue and start again.
The kits, priced at 91.49, in-

clude 12 labels, th€ Wipers pen
and a set of mini labels for index-
ing and permanent information.
They come in two types - for
disc or cassette - and are
available from major computer
stores or mail order direct from
Warnes Wipers, 23 Werter Road,
London SW15 2LL.

SIX FORM
ROBOT
A computing package designed
to teach simple robotics concepts
and conhol theory has been
manufactured by Fisch€(echnik.
The package contains all the
components needed to build any
oI six robot forms.

The six lorms comprise; a
telescopic "teach in'' robot arm, a
graphics board for music making
and drawing, a simple sorting
machine, a lifting and sorting
robot, a plotter which utilises
polar co ordinates and a tracking
mechanism for keeping a solar
cell in the conect alignment with
the path oI the sun.

The kit itself contains
motors, potentiometers, micro'
switches, an electro-magnet and
the other necessary elechical
components as well as the rele-
vant building parts. It can also be
used in conjunction with other
Fischertechnik kits and is con-
hollable from the BBC with an in-
terface. The package retaiis at
864.95.

I A&B COMPUTING FEBRUABY 1985
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MICROArtur Fischer UK) Ltd,
i sher House. 25 Newtown
3cad. Marlow. Bucks SL7 lJY.

PRICE DRIVE
:, new "budget-pric€" 514 inch
:-.c drive has been launched by
)pus Supplies. The 100K drive
: rmes with a two-year
:larantee. user manual and
-:iities on disc.

Priced at e119.95, it is
:'.ailable from larger branchls oI
3oots.

FINGERTIP
FACTS
l: yor-r're fed up with searching
:lrouqh vour User Guide every
:me vou need to check a pro-
namming operation then the
Phoenix Computer Crib Cards
.ould be just what you're looking
:or.

These cards, for both the
3BC and Elechon, give easy ac-
.ess to all the main facts that you
reed while your are programm-
:ng They're made of sturdy card
and are free standing to provide
:nformation at a glance.

The cards are available from
:he larger branches oI Boots,
rookshops and computet stores
and cost f1.99.

SLOW MOTION
An add-on you probably haven't
considered for your Beeb yet is

local history, geography and waY
of life.

The BBC will provide free
software to schools to help data
inpul and will support the Project
throuoh schools radio and a
requlir series of tel€vision Pro-
orammes fronted bv that qreat

iopularising presenier Michael
Woods.

The end product will be one
of two interactive video discs, the
Domesday discs (celebrahng the
900th anniversary ol the original
book). The project will come to
fruition in 1986.

The BBC Micro will also be
the key componenl in th€ interac_
tive svstem whrch will Play back
the diics (and many like them).
The BBC has leant its prestigious
initials once again to a Piece of
revolutionary hardware. the get
to be design€d laser disc player
from Phillips, a future develop-
ment of their curent hardware.
lhe Laservision system.

The new player will interface
with the BBC Micro (plugging in-
to the I MgHz bus) thus forging a
powerful union for the display of
interactive material on disc. The
interface reptesents the extent of
Acorn's involvement. The system
will be a full level three applica-
tion with all kinds of text, still
photography, film, video and
computer graphics on the disc, as
well as the computer programs to
provide instant access to in_
dividual frames. int€raction with
the user and othet computer bas'
ed faciliti€s.

Despite the computer link,
storaqe on the video disc will be
oI the analogue type. The second
of the two discs will be made up
oI more technical information
about Bdtain in the 1980s culled
from national and academic ar_

chives.
Enthusiasm for the proiect

abounds throughout the industry
despite teachers' qualms about
the role they will be expected to
play and the rewards involved.
The end product may, after all.
be bevond the resources of in-
dividual schools taking part in the
project. A&B will look al the pro-
ject in more delail nexl month
and brinq vou the reaclion lo it
from thos€ who will be doing the
groundwork - the teachers aod
children.

one to slow it down. Slomo, from
Nidd Valley Micro Prducts, offers
you the opportunity to PlaY all
your computer games much
more slowly so that you can gain
high scores easily.

The manulacturers see
many serious applications for
Slomo, for example;as an aid to
the disabled allowing them to
plag games; as a software
development aid because
graphics can be viewed pixel by
pixel and sound heard note by
note: educational proqrams can
be contoolled to suit a particular
age group with screens fuozen for
discussion and the fteeze fiame
conhol also makes photogaphic
copies of the screen possible.

Slomo fits to the BBC's tube
output and an adaptor is
available for second processor
connections. It retails at f 14.95
Irom Cambridge Computing
Research Ltd. 61 Ditton Walk.
Cambridge CBs 8QD.

ccs
COMPETITION

We only received ten conect
answers to the StralegY game
comDetition from our November
issue. The lucky winners of a
s€lection oI games from Cases
ComDuter Simulations are C J
WilkJs ftom Mitcham: Simon
Watson from Harlow: F G Jones
from Whvteleafe; Dawn Walker
f rom Wellinqton; Ric h ard
Williams from Fareham: C L Ser-
butt from London SW17; Colin
Box from Worcester; Mike Jones
from Hinckley; B Dunant from
East Grinstead and Stuart
Lambert from Turrifl.

DOMESDAY
DISCS
SPEARHEAD
INTERACTIVE
VIDEO
Th€ British Broadcasting As.eocia-
tion has embarked on one of the
most ambitious ctrltural and
technical projects of all time with
its Domesday Discs project.
And guess what's at the heart of
th€ whole set'up and vital to its
success - the BBC Micro.

By now, schools all over Bri-
tain have been circulated with
details of the kind and amount of
help they willbe asked to provide
for the project Each school will
make use oI its own (or borrow'
ed) BBC Micro to enter up to 20
pages of information about its

NEWSROLIND
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You're looking at a composen
Its hard to believe,l know But

with the aid of The Music System
program, he has just written a

whole'song completely by himself
Clever boy

"Toxteth Dawn" is the name of
the'songl

Its a love song.
Without any knowledge of

music he bought the music system
program, went home,
booted it up on his dad's

BBC B and started to
create,

He used the synthe-
siser partofthe program
to make a few noises.

Added a pinch of an old songfrom
the Song and Sound Library

Laid down some percussion.
And put a hint of bassoon and
strings over the top.

And hey presto.
The musical answer to zits.

"Toxteth Dawnl'
Because his dads computer

had a printer as well, the program
even printed out the composition
in full musical-manuscript form.

So he could show it to the rest
of the band, And they could say
.WOSSAT?'

lsn't it time you
becameacomposer
too?

The brand new
Music System from
lsland Logic,

r#'
't

{

One finserand halfa brain
ane all you-need to make music

onthenew Music System.

OST PACK 
'2{.95 

INC VAT CASSETTE ] (sYNTHESISER, KEYBOARO,SONG AND
souND L 3RARY) 11295 rNC VAT CAsSEITE 2 GDTTOR, PR|NI-OUT. SON6
ANO SOUND LIBRARY) 

'12.95 
NC VAT PLEASE ADO 

'125 
P&P PEAORDERAND

SEND A CHEQUE/PO ACCESS OR VSA CARD NO wlH OiDER TO: SYSTET'1

12 COLLEGTaT€ CRES.,SBEFFTELD S102BA (CREOrr CARO HOrL NE0712 632321)

THtS tiocial.l lsilcoiDEooal tHE HlcHESr to5sllLE
QUAUTY Dlsxs, AS sU?rLlEo !Y iIEirioREX
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Software sells hardware. This
statement is not a confuoversial
one within the world of business
computing. It might seem so at
the home computing level but
mo!€ aod more the software
available is used as a selling point
Ior a particular computer.

The Music System, a joint
venture between System Soft-
ware and the nascent lsland
Logic, is th€ sort of software
which, on ils own, could per-
suade someone interested in this
microcomputer application to
buy BBC. If you already own a
BBC (especially if music is one of
your interest areas) then you are
one step ahead oI the field and
very lucky that such a program
has been created for your
machine.

HISTORY
LESSON
The System Softwar€ Music
Editor, upon which this packag€
is bas€d. was originated by Phil
Black at Sh€ffield Universiry in
April 1983. It was launched com-
mercially by System in June of
that year and is the only
music editor to allow music to be
written onto staves on screen.
Geoffrey Ellis of Manchester
Univercity meanwhile had written
the Envelop€ Gen€rator, sold
sepaEtely but adapt€d for the
Editor by System from August
1983.

Sioce November 1983. after
an approach from Adrian Boot of
lsland, a combined team has
be€n working on what is a fully
machine coded program (using
System's A.D.E). The specifica-
tion alr€ady included the Editor,
Synthesiser (Envelope
Generator), Keyboard, Linker
and Printout. The Envelope
Generator even found its way on'
to Black Uhuru's lsland release.
Anthem.

Actual coding began in
February oI 1984 and involved
developing the modules
separately, including the totally
new keyboard / m u ltitrac k
record€r emulation and the pop-
uplicon graphics. Then followed
the integration and debugging,
and the combination of the whole
caboodle under the Control pro-

-

Cont ol Scrc"-n

gram. Field testing has be€n go-
ing on since July 1984.

ICON SELECT
The result of all this effort on
behalf o{ the designers and pro'
grammers is probably the most
ambitious and effective program
yet for the standard BBC. The
cass€tte version is inferior to lhat
on disc but nevertheless offers
most of the options, and all of the
important ones- The disc system
user, which is where Island
should score heavily with sales to
educational establishments, gets
a very sophisticated program
whose use is considerably
enhanced by the speed oI disc ac-
cess to the various modules. Soft-
ware sells disc drives could also
prove to be a true assertion.

Apple's considerable efforts
in providing friendly software fot
its business clienls, helped by the
use of easilV recognisable
graphic symbols, icons. has cer-
ta in ly inspired im itator s
throughout the industry.

The Acorn ABCS, at the top
of the range, will benefit from an
icon driven Desk Top Manager.

This is made possible by Digital
Research hitting back with soft-
ware to implement icon graphics
on rival systems. Lisa and Macin-
tosh haven't gone unnoticed in
home computing eithet. The
Music System deliberately and
successfully apes the screen
design of these superstars of the
micro world.

When you IBOOT up into
TMS (as we shallcallit), the con-
trol screen olfers five options.
symbolically linked to a window
of scrolling notes representing the
complete system. From the
outset it is obvious that it is im-
possible to move between
modules directly but that each
option is selected from the con-
trol screen. Each module is in fact
entered via its own status screen.
Spacebar moves around the
icons, Return selects.

Let's hy the Editor. We can
get some music going from there.

STATUS
SYMBOLS

thing is to specify the required
data source. drives 0 to 3. As
with other status screens, the cur-
sor keys (up and down) move a
dark highlight band over the ap-
propriate Iine and the cursor keys
(left and right) change the value.
Default is driv€ 0. Since we
haven't loaded either a music file
or an envelope file (always
treated separately) the screen
currently displays the default
values. Key signature C, Tim€
signature 4, Tempo 4/4, Tempo
100 beats/min. The number of
notes and bars currently in each
voice defaults to 0 and 1. All
values can be edited in the same
way as the data source described
above.

The function keys are sen-
sibly used to initiat€ file handling
and ,6 in this case will prompt
"Load music file {Y/N)". These
pop ups are a feature of the
graphics and appear during work
at the status screens, to help you
on your way or lo explain that an
error has occured.

If you wish to catalogue your
data source then f0 does the
trick. Loading and Saving are on
17 and f8. TMS makes good use
of the DFS directories to
distinguish between types of file.
Everything is checked for out of
range input and error messages
ar€ explicitly helpful. The rest of
the filing system is utilised with
Rename file, Delete file, Copy
envelope and Swap envelope.

Pop up messages are
especially useful when learning
such a complex piece oI soft-
ware. They become part oI a
routine set of keypresses which
guide you to the desired function.
The fact that the manual has six
full pages devoted to key com-
binations (very good graphics
make things clear throughout th€
documentation) suggests that the
odd friendly message can do no
harm as you plough through the
myriad combinations.

At this juncture it is ap-
propriate to wholesomely praise
th€ manual. The front cover
should say "Read this before
anything". Of course you won't
be able to keep your hands ofl
TMS so I suggest that you head
(or the Editor, load and play
some example tunes from the
Sound and Song library and sit

itwichThe
SysCem

An inspiring mixture for
musrGrans.
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Herc we ate at our first status
scr€en. that of the Editor. First
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:.::. ::r a good read.
:re novice to computing

-::: :ror {ear because TMS lags a
::::: sheen over all the work
- ;= -.: rhe software. All you have
', :: is follow the instructions

=-: :ress the right buttons. Even_ _ arp npw to mrrsi. thp nota-
:r- or the technical 

'language,

::- rhe manual will clear things
-: The design and content of
.. ianual are of the highest stan-
:.:: with lots of screen visuals,
:-:: rlcs of appropriate keys and
:: .e all, a structured approach
-- ::e problem of describing the
:::xam. This leads to some
:=:Jrtion of basic points but does
-=ar that you can come back to
__: nanual for the detail.

MAKING MUSIC
-_. Editor status screen is the
: :::ai to the four voice screens._a cassette version does not
- .. e the fourth, percussive,
: :e Function keys one to four
:: ',ou there, or Return for voice

The music for each voice is
.iiered onto the bass or treble
,:ave for each voice. The dura-
: rn, pitch, instrument (envelope)
!-rnd and volume are all instan!
. r,ariable from the keyboard, up
::d down. Time signature has
:€en set from the status screen so

if autobar is one, each bar will be
drawn as required- Each note can
be sounded on entry (or not) or
tried out beforehand. Return
enters a note, but don't worry,
editing is iust as straighdorward.

Accidentals can be added to
any note, and the note at the cur-
sor is switched to a reset by hitting
Space Bar. Notes of the same
oitch can be tied and combina-
iions of notes changed into triplet

Iorm. There are lots oI nice
touches which allow you to arrive
at the voice screen in the desired
posihon, for playing back from
the stan or from a marker and for
changing time signatute and
automatically resetting bar lines.
Repeat bars ar€ also calered fot.

As would be expected, the
editing facilities are excellent,
with insert, delet€, move to start
and end of voice and set and
move marker as well as the nor
mal left and right scrolling
throughout the voice. There are
also "macros" which deal with
changing volume or pitch for the
whole tune (from the status
screen) or voice (all or part). A
combination of CTRL and SHIFT
[unction kegs accomplishes these
tasks. The most interesting is the
ability to transpose tune or voice
a whole octave. This does not
work with voice four.

Voice four is a percussion
voice only and as such is useful
for providing backing hacks to
your own composihons. There
are some interesting examples on
the sound library disc. There are
15 Dredelined effects available
and the cursor keys (up and
down) choose between them as
you enter note values along the
stave.

The best way to see all the
Editor functions in action is to

practic€ on an actual Piece of
music. The shortesl route is to
load one of the example files,
enter the editor lor each voice
and see what's going on. Then
vou can experiment, distort a
iisco track or refine some Bach!

SOOTHING
SOUND
SYNTHESIS
Editor lets vou play composer,
Svnthesiser takes vou into the
studio. Anuone wh6 has dabbled
in the ait of combining 19
parameters into an acceptable
sound envelope fot the BBC, will
know how 6me consuming it can
b€ and how frustrating even with
a traditional Envelope de{iner.
The Synth€siser takes the strain
out of this creative process.

The graphics are probably
used to betler ef{ect in this
module than in any other. The
envelope is depicted $aphically
within the Parameter screen but
there is also a Graph screen
which displags frequency and
amplitude graphs. Each active
frequency pattern is shown in
alternale shading patterns (tlrpe
of shading is selectable). Similarly
displaved is the amplitude pat-
tern. Both graphs are matched
accordrng to their timescales. The
qraphs rescale themselves to take
into account the length oI each
note.

You can still edit parameters
from this screen by using a con-
venient window into which you
can scroll the desired element.
The graph screen can be studied
whole if requited

Up to 30 envelopes can be
held in memory at any one time,
15 from file one and 15 from file
two. Files can b€ saved in either
music or BBC format. Music for-
mat envelopes can be loaded
back into the TMS, BBC format
cannot. BBC format envelopes
can be included in other BASIC
or machine code programs. This
is the only link with the ordinary
BBC world outside TMS in the
whole svstem.

There are useful filing
svslem commands to swap and
c'opy envelopes around and pop
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ups do a wonderful job clarifying
the situation during these opera-
tions.

Actually on the parameter
screen w€ find the various
elements which go to make up
each envelope clearly labelled
with graphics for steps, time
units, attack, decay, sustain,
release and so on. The manual
brings the units of measurement
and the lines of the graphs
together to help explain what you
can hear and see, something
which may be travelling beyond
your control i{ you experiment
with parameters wilhout knowing
what they mean.

Free editing around the
parameter screen and instant
switch ing around the 30
envelopes, as well as handy
facilities like onloff for repeat of
ftequency sections, makes the
Synthesiser indispensible. It is an
impressive advance on anything
yet designed to help out the
musician intent on getting that
sound in his/her head to come
loud and clear from the speaker.

compensating advantages oI hav-
ing the computer beneath.

The Keyboard allows you to
play in all four voices, to record
what you have played, to play
back any combination of voices,
and play in time with them, and
to fast forward, rewind and
play back your digital recording.
As is suggested by the terms used
in the manual, it is best to think of
Keyboard as a digital recorder,

Kayb@rd

rather than a ftue musical instru-
ment. There is a metronome tick-
ing away in voice four (until you
produce or load your own back-
ing track) to help maintain time
and the four voices can be
layered together hack by track.
We are back in the world of the
recording studio and if nothing
else, Keyboard is an excellent
way to introduce and practice the
princrples of four back record-
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ing.
There are by now familiar

comprehensive editing aids lor
deleting voices, selecting
envelopes, changing volume and
moving around the "tape".
"Tape" travelfor each voice is in-
dicated by moving sector displays
in the top left hand corner of the
screen. and the amount oI
memory used in the top right.
The selected envelope and
volume are indicated with the
lamiliar pointers below the piano
keyboard graphic.

IN
PERFORMANCE
For those who wish to use TMS
software lor performance rather
than practice, learning or com-
position then the very near lutule
should see a MlDl interface
(posslbly the Siel to be reviewed
next month) allowing TMS com-
positions to be played back via
professional electronic in-
stuments equipped with this
standard serial connection. By
the time you have come up with
your first TMS production, you
may well be able to play it back
via your own instruments.

For those who wish to use
TMS in the back bedroom or the
classroom rather than on stage

FINGER
CONTROL
lI you are thinking that TMS
seems like a bit of a slog through
a multitud€ oI parameters,
keypresses and status screens
then the antidote is the Keyboard
module. The keyboard sets up
the Qwedy keys to play notes.
The cunent keyboard is restricted
to the second Iine of black keys
and the number on the top line
representing black keyboard
(musical) keys. It sounds confus-
ing but appears obvious on
screen. a tribute to the screen
design.

The actual playable notes
represent half the possible
keyboard. Octave shifts up and
down (left and right on the
graphic) access the rest of the
piano keyboard. There is no
resemblance between playing the
computq keys and any musical
keyboard and this may put peo-
ple off. It is possible to Iorm your
own methods of successlully get
ting a tune ftom Qwerty b'rt there
are, for the se ous musician, the

hintout

IrEdl

==



,II

Dat 3 source driue 1

<a>
<b>
<c>
<d>
<e>
{f}

<h>
<i>
< j >

,r, 5.,nat a
.n,Pl,e J

an, sca l e2
.i, bab93e
n. 6enu6
rn. Puf f I

Fr.e spece 2L32

::en the usual add-on speaker or
:-xplifier connection can be
-ade from PL15 or PL16. TMS
:-,es allow the musician to make
.ery good use oI volume, even
::wn to the indlvidual oote, and
:-:s can be better appreciated if'ie sound chip output is
::rplified.

Both the Edltor and the
{eyboard are limited by the
.nount of memory available to
iach compositlon. They both

stai with 860 free notes and each
ently, in any voice, eats up one
of these. TMS has the answer,
and a very good one it is. The
Linker allows up to 16 music files
(not keyboard files) to be loaded
into it, edited into the required
sequence and sav€d as a Linker
file or played back in s€qu€nce.
Each file can be used as many
times as you wish.

Linker means that you can
string together enough modules,

with repeat sections if required.
to last for many minutes. if not
hours! Experimenting with simple
verse, chorus and middle eight
combinations soon makes the
compos€r appreciate the Linker
section and it ls an essential
feature for the more ambitious
musician.

HARD NOTES
The Printer is another entirely
new addition to the original
System Editor and is a
marvellous option to have.
Whatever the level of achieve-
ment, anyone using TMS is likely
to want hard copy of the results.
Like the Linker, th€ Printe! grabs
music Iiles only off the backing
storage. It has only one screen,
similar to the status screens oI
other modules and simply gives
you the choice of file, data
sourc€ and choice of voices to be
printed in high or low resolution.

Low res is quicke. but high
r€s is much nicer! Typical of
TMS, you have the choice. Enter
your thre€ line litle in the window
supplied and hlt COPY. Th€
manuscript will now b€ printed
on Epson compatible printers.
Epson FX80, RX80 and Star
Delta 10 can be selected direct
Irom the screen. The final prin-
tout option depends on whether
you wish to have all the bars lined
up. Once again sp€ed is sacrific.

ed if you do.
ln situations where a numter

of p€ople will use the system iust
once a week (at school or club)
then hard copy can be taken
away for further study and to
show the family! OI course you
can link TMS to a tape recorder
and listen to your potential chart
entry on your walkman or gh€tto
blaster iI you really want
tansporiability! Hard copy is
howeve! important lor anyone
learnlng the conventions oI
musical notation and for maklng
compositions avallable to the
school orchestra or local pop
group.

IS TMS FOR
YOU?
ll is if you have already dabbled
in making music on your Micro.
have bought software and treen
disappointed or have w tten your
own and found the task beyond
your resources system software
and lsland Logrc have those
resources and TMS ls the result of
collaboraion between musicians
and programmers and feedback
from the lield hials.

The different modules which
go to make up TMS are not en-
tirely integrated but allow the
transfer of envelopes and music
files to all necessary functions.
The Keyboard is out on its own
within TMS but is a revolutionary
and imporlant addition to the
Editor based modules. Within the
constraints of the computer itself
It is difficult to imagine a mor€
comprehensive musical program.
ln addition the designers have
come up with some of the most
athactive and easy to use soft-
ware available for the BBC.

Beneath the icons and
graphics there is a very substantial
program requi ng a long period
of learning. The documentation
and easy intelaction through use
of global keys for file handling
and movina between screens
makes this le;rning process much
less daunting. ln other words,
musicians who have no famil-
iarity with comput€r conventions
as well as computer buffs who
have a musical leaning can
equally enjov and pro{it from
TMS.
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HAVE YOU ALREADY cOT DrSK DRrVE(S) FOR YOUR BBC
COMPUTER?

SOLIDISK HAS SOMETHING TO OFFER.

- FOR THOSE OF YOU WHO DO HAVE ALREADY, A DUAL FDC DISK FILING SYSTEM (DFDC, using the old
827I and adding th€ new WDI77O FDC), ADDS DOUBLE DENSITY AND KEEPS TOTAL CbMPEiTBTU-TY (See
opposlte page),

- FOB THOSE WHO HAVEN'T, A DUAL DENSITY DISK FILING SYSTEM (uslng the new WD r770) WILL PROVE
MUCH FASTER AND CHEAPER THAN THE 8271.
THE DISK DRIVE:
The disk dnve (see pictures) comes from the new series VLSI ultra quiet, auto spin up,
5.25" half height, solenoid head load, 4Ol80 kack, single and double density MIT'
SUBISHI M4853. It is fast, quiet and consumes far less power than any previous
models. 2 new 64 pin surface mounted microcontrollers (from Motorola and Mit'
subishi), larg€ly reduce th€ area occupied by the drive electronics (see pictures), leaving
so much more room for the diskette, with very low noise leveland reduced friction of the
media and the jacket.

SOLIDISK DUAL DENSITY DISK FILING SYSIEM,
Basic charactelistics include very high operating speed, Acom compatibility, automatic
40/80 tack switching, auto.density, resident disk formatter and 1007a compatibili$
with Solidisk Sideways RAM.
Itis also the simplest ever Disk Upgrade forthe BBCcomputer: with only 4components:
1 ROM, 2 buffers and the FDC. (See picture 3).

Solidisk software engineers have built in to the 8192 bytes of the 1.40 ROM more
facilities than any other DDFS manufacturer has managed before.
The result is a substantial cost teduction, which is passed on to you.
Solidisk engineers won't stop there.
Butlet's first answer some more immediate questions.

1 _ SINGLE OR DOUBLE DENSITY?
You gt 60Vo more storage in double density mode than in single density mode at no
extra cost.

In single density - the usualAcom disk lormat - you get 10 sectors or 2.5 k bytes of
storage pertrack. That is whatthe Acom DFS and many others can do.
ln other words, you get 100k with a 40 track single sided disk drive (such as the TEAC
55A), 4,00k with a double sided 80 track disk drive (such as the one in this offer).
In double density, you get 16 sectors or 4k bytes per tracks, an increase o[ 6OVo.
With the same TEAC 55A disk drive, you get 160k instead of 100k orwith the disk drive
in this offer, you get 64Ok bytes instead of 4O0k.

The majority of sofh^/are tested also runs FASTER in double density mode than in single
density mode, especially Wordwis€, View, Masterfile and Scribe and 957a + of games
are also compatible with double density.

2 - INSTALLATION:
As the STL DFS consists oI only 4 ICs, to be plugged into existing sock€ts on th€ BBC
computer board, installation is quite simple and should not take mor€ than a few
minutes even if you are a novice. Simply instalthe 4 lcs into their sockets and connect
the disk drive {see picture 4).

3 - BASTC DISK SYSTEM COMMAiIDS AND UTILITIES:
- 'ACCESS <.f60> (oDttonal L)

-'8ACI(UP !)sour.edrlve> <dest.drive>
- 'COMPACT (oDrlonal <drl!.>)
- 'COPY <sourcedrl!.> <derr. drlve> <atsp>

-'DELETE <l.p>

- DRIVE (opttondl <dnve>)
_'ENABLE

- 'F40 (optiond <dn!e>)
- 'Fao (opdo.al <dnue>)

- 'LIB (opnonal <dri>)
-'LOAD <fsp> (oprlorll <load addr€..>)
-'RENAME <oldD.m€> <nev name>
-'sAVE <l6p> <.tan> <..d> <.x€c>

- 'vEBlFY (<optlon.l <drlue>)

-'BUILD <l3p>
-'Dtsc

_.DDFS

THE SPECIAL PACKAGE DEAL:

A COMPLETE 64OK DISK OUTFIT AT ONLY f209.95 INCLUSIVE
_ ONE 80 TRACK DOUBLE SIDED DISK DRIVE.

- ONE DOUBLE DENSITY DTSK INTERFACE.
_ ALL LEADS AND MANUAL.

- WORD PROCESSOR.
- ELECTRONIC SPREADSHEET.
- SPELLING CHECKER.

- DATABASE._ STOCK CONTROL.
- MACRO BASIC.
- FULL ONE YEAR NO QUIBBLE WARRANTY.

Optional extai
- DFDC lnstead of DDFS: 110.00.

OtherOS commandsinclude LOAD. SAVE, BPUT, BGET, OSFILE, BLOCKGET, BLOCK PUT
OSARGS, OSFIND, PrR, OSWORD 7F, 7D. 7E etc.

Care istaken in the disk directorv presentation, showingthe disk size andother uselul information.
Whenever a diskette isbeing spun. its num ber of tracks and densityare identified. Thisinformation
helps th€ DFS to skipaltemate tracks il a 40 trackdisk is in use in an 80track drive and also switch

the FDC to single or double d€nsity.
The net result is exceptional response and user friendliness.
Outstanding speed too.
As shown in the 6enchmark test on the oDDosite paqe.
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CUT THE COST OF RUNNING YOUR MACHINEi: -:.< DDFS comes with free bundled softuare: (see picture 5).

- :: ::sk Database - a fast, elfici€nt and flexible disk based random access database.
,:.1 ':: prescdption records, club membership etc.
- > ::sk wordprocessor.

- :.:..:alc electronic spreadsheet.
- ::r.k Control - very useful for small commerce. Features include menu driven,
::,s. :: follow operatng inshuctions, stock items can be grouped by categories. by
.-:::er.- by frequency of movements etc. Stock valuation report (inveitory), sale ptc!
-'e.:der lormscan be printed automaticallyas requested.

- i er.con - the most successlul spelling checker with English, French and German: - r:1- Sell dictionary generating capability.
- l.!: ro Basic - a BASIC proqram qenerator capable of using bits oi old programs to
: 
_: i:! :re\^. programs. Simply ingenious'

}rchmark for disk drive and disk utilities.

{ _ OUTSTANDING PERFORMANCE:_ . - r^shotrarheb€nchmrknmnqlorSTLDDFSI4 Th€b€n.hmarl.o..rr.ordEkop€raton!sucha5nwandloada
'- j r- .pen and.lo* hles. BPUT. BGETrhng5ahd numrp6.lormar and !€rt a d5k.i. . and 6 av.llable uPo. requesl.

- .?J nsol'd6kDoF5 Uq Manual
-_: -..k rens Bl lo89ar€lh€aqea! u*d by fran! rev'@e6 Th.l'me LsexPrerQd 

'n 
econd! and pan5ol loolh ola

, : __. 
r !k dnv.s it. n Ln 40rao fack douhl€ rded MITSUBISHI M4s5:1. rh. dukenes are v€rbaiim Datalil€ MD 557 Pn"s.

- ::,::rd.nsrydoublesd€d.preverfredloensurethatlhed€d,autr€€olalleiiorandnechani.ald.leclsandconr.,h,ns
. ! i( hnnrl program The lesl u load.d nio memon/ Ih€ drile molo6 at€ allowed lo slop compleiely 2 *conds b€n!€en
':.s imples are taken and lh€ hean nme 6.alculaled aulomancall!

.:-l OEEFNbI:BEM S!v. . l6k prosrlr.
:.rt rluE
::t SIVEA a00O . 40OO
: ).) ME - T';

rj. ar€ ,nclud€d rn the UPrManual_ \ .rall€d l0nmere'ih3se. LnlerlaL. the m€.n r.suh is pnnl€d as 81

::\CHMARK DESCRIPTION S/D TIME D/DTIME
a: i.r2 r6k 2.62 1.43
:2 Lo.d t6L 2.45 1.23

Ioorim.. 20.70 20.16 'S..not.l
3r Op..out.nd Drlnl

looo.umb.r (255) 5.a4 4.56

ro0o nunb... (25i) 4.72 4.14
B6 Op.DoDt.nd prlnt

100 a0 byr.. .rdng. 6-18 4.91

100 E0 byt.s.lthF 4,90 4-31
3! 8PuTroobrr.. {25t) 3,01 2.06
3e aGEl 1000 byr.r (255) r.E6 1.52

\or. 1: Wn.na.r. ,rl. k to b. oD.r.d. STL DDrS .!tom.t..ll, t.fr..h.. rhe di.L allr..rory, rhB preuentl.s
.non.our dt.t ch.ng..ll.n? ott.iDFS.do nor r.t.lh.em. c.t.. lhhough yi€ldlng. mu.n tton.ttim.. ..d
r h 

'. could ..cad.nl.lly .top tt. progr.m.

.'.1h Wordwise:
,rad 2000 words (17811 bytes) 16.80 sec. (41.40 sec. with AC.
.i, rth Scribe:
:ount 2000 words (17811 bytes) 4.20 sec. (9.80 sec. with AC .90 DFS)
.\xh Beebug's Masterffle:
:rrt records I to 20 in PEOPLE sample database. the database is Presorted on Iield 2 then the
: :ogram is asked to sot on field I . the time is the n raken:56.23 sec. 1127.86 sec. with AC.90 DFS ).

lr€se timings are improved even further in double density mode.

The figures speak ior themselves.

>TL DDFS dramatically increases the op€rating speed ofyour softuare, including wordprocessors
{e Wordwis€, View. Scribe, databases like Masterfile, Starbas€ etc.

:.lidisk engineers won t stop there

ONE ROM TO RULE THEM ALL
llready a super mini floppy (2.4 MB) and controller for under 1400. a 1oMB integlated Winches
'?r hard disk {or under f600 AND AN EVEN MORE POWERFUL 16K ROM (2 0 UPGRADE) wiih
,Jthned speciiications below are planned lor Christmas.

17.74
33.22
9.30

l7_44
37.69
39.45
22-42

S/D TIME D/D TIME
17.74
33.22
9.30

t7.44
37.69
39.45
1A.a2

Unlimited numb€rofentries into the disk directory.
File size and disk size can be as big as l6MB.
Immediate recovery ofaccidenlal 6le deletion-
Built in wordprocessor in place olthe classical *BUlLD.

Disk sector editor, disk search and replace, tape to disk, disk to memory below PAGE, disk
duplication.

Instanl data encryption and decryption using 256 byte single key (expandabl€).

Quadruple FDC dnvers 1a271. a272, WD 17 70, WD 2793],.
RAM Disk lacilities lor Solidisk Sideways RAM.

Callers are requested to ring 6rst forappointment.

6 - SOLIDISK DFDC:
THE ONLY SYSTEM TO ADD DOUBLE DENSIry AND KEEP COMPATIBILITY.

ll your BBC is already fitted with Acom Single Density DFS, youcan ADDdouble density to your
system and KEEPthe existing DFS with Solidisk DUAL FDC Filing System {DFDC).
Solidisk DFDC system overcomes the ptoblems caused by around 57. o{ the games sp€cially
those produced by fuomsoft newest releases such as Elite). These programs {direcdy ) controls the
g271thus requiring it5 pres€nce.
Solidisk DFDC ROM controls BOTH FDC at a flick ot a switch. you can choose the new FDC for
speed orthe old 8271 for Acomsoft game disks.

7 - PRICES (tncluding P and P and VAT)
STLDDFS (diskchip upgrade IoTBBC B) ........!39.95
STL DFDC forthose who have Acom DFS . . . . . . .E49.95
64Ok DISK OUTFIT (complete package) . . . . . . . .e2O9.95
l.3MB DISK OUTFIT {wilh twin dnves} . . . . . . . . . f 359.95
2.0 ROM Upgrade (available soon) . . . . . . . . .. .. .110.00

To order, you can use the coupon, Access and Barclaycard
hold€rs can ring direct:

HOWTOOBDEB?
You can order any item using the coupon. Prices are inclu'
sive ol VAT, post and packing. Access and Barclay card
hold€rscan place their order by phone.
Educational a uthorities. Acorn dealers and OEM5can obtain
quantity discounts.

Name

Credit Card Account

Total

SOLIDISK TECHNOLOGY LIMITED
I7 SWEYNE AVE
SOUTHEND.ON-SEA
ESSEX SS2 6JQ

solrDrsK,s NEw TELEPHoNE NUMBER, SOUTHEND (0702) 354674 (10 lines)

rr

o,* 0
OPERATIONS
fORMAT40 TRACXS:
FORMAIEO TRACXS:
vERIFY 40lAACKSl
V ERIF'Y AO TRAC( S:

BACl(UPOI AOTRACKS:
BACKUP 02 EOIBACNS:
COMPACT IOOK.IOFILES
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The AMx mouse
ingeniously provides

something for everyone.

the Dosition of the mouse and the
state of the buttons. This entails
using two vectors, the event vec-
tor and the keyboard vector. The
mouse continually generates in-
tenupts. The mouse makes use
of bits two and five to eight of th€
user port as well as lines CB1 and
cBz.

OSWORD (&FFF1) is called
with the accumulator set to 64-
The coordinates of the mouse (in
graphics and t€xt form) are
returned, together with the state
of the three mouse buttons. into
seven bytes pointed to by the X
and Y registers. The manual
details the contents of this seven
byte block and provides simple
BASIC and assembly programs
to plot points as the mouse
moves around.

MOUSE
COMMANDS
The tesults of the OSWORD 64
call control the on-screen pointer.
For fine control of the pointer,
there is a * SENSITIVITY com-
mand. ,r MCURSOR ON/OFF
controls the use of the mouse
within application software like
View or Wordwise. The com-
mand actually gets the mouse to
€mulate the cursor keys. Using
{, BUTTONS, you can define

the mouse buttons to get codes
equivalent of oft used kegpresses
(DELETE, COPY, RETURN for
instance).

{. wlNDow, i. IcoN,
i,x,y, and * DEFINE commands
are available to aid the design
and coding oI icon based soft-
ware. Windows are drawn with
special borders and icons access-
ed by icon number(i) and planted
at TAB(x,y).

This software is especially
easy to use from BASIC.
,. DESK is the equivalent of CLS

to grey background - one of the
trademarks of icon so{tware,
witness Acornsoft Database
(Electron), The Music System,
Acorn Desk Top Manager and
Apple predecessors.

The icons themselves are
split into two types, those defined
in the ROM (32 to 96) and those
which have to be user defined (0
to 31). There are example sets in
the bundled software. The ICON

+FFEAIi,
*Bl-lTTtrlrlE n / flFF
+DEFINE + i l Ename
+DESI..:,

+HT BEFOI IJTEF
rItrtrN i tr..r.yl
*t'4D'_lRsf!R OH/l]FF
*HOUSE ON/OFF

+!',OVEFOI I']TEFi
+POII'JTEF 11 tri?l
+Ftr I NTEFJ OF!.iDFF
*SENSITMTY s:r [,Ey]
+SHOl,JPtIf!TEF
*UFDATE
*lr I NDEhJ l>i,b\/rr).:.ty
t. tit-lel

user develops a "feel" for moving
the pointer around the screen.
The brain, it seems, finds it easy
to make the connection between
the mouse and hand and the eye
and screen point€r. Reaction
times improve and the learning
curve lor carrying out combina-
tions of selections is verg short.

TOTAL PACKAGE
Th€re is certainly no spare room
going in the polystyrene box
which contains the mouse. AMS
have packed it with goodies. The
Mouse software is on EPROM.
ready go to into one of your
sideways ROM sockets. There is
a verg compreh€nsive Mouse
manual. An icon designer utility
comes on disc or cassette as ap'

propriate and the first piece of full
blown icon graphics software,
AMX ART, comes bundled, also
with its own manual.

The heart of the system is
the EPROM containing the
Mouse commands. It is recom-
mended that you fit this in the first
priority socket on your BBC
board, ie the hr right socket. This
will be socket 15 on a standard
ROM expansion board but not on
ATPL's. on which 15 is reserved.
The manual states that this is for
elficiency's sake. The software
has been tested with a lot of other
ROM software and AMS have
talked to other companies about
use oI memory locations. I have
come across no interference pro-
blems yet.

The Mouse software. written
by David Elliot of Swoop fame,
registers upon the screen at start
uo with "AMX Mouse off". Com-
niands available are listed in table
one. Of special interest is the fact
that th€ commands are easily ac-
cessible from BASIC or
Assembler. The technical guide
lends a hand to those wishing to
write their own software around
the Mouse or to convert existing
software to work with it.

The ROM software checks

Allx ilousE
Pluq! lnt,l
Ueer Pc,r'l:,

SOFTUffRE
Et-tl'l bored

Ftl'lii tlHT ond
IIJI]H DE:JIGHEF

PHICEI
EE!.EE irrr,,

irtrnlJEIE. Drid
r!et,.gn.-l:.r.atLr..'

FEOllr
ildU,Jn,lpd
l'1e i,'i,lr ,-..r
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Amazing Mousel If you have ever
watched in awe as someone has
demonshated a mouse on a Mac
or Apricot or If you are lucky
enough to usg one at work, then
you will be happy to learn that
AMS has come up with a rodent
for the BBC which rivals the best.

For those who know only of
Jeny or Danger Mouse, let me
explain that a mouse is a control
device which sits on a flat surface
like a desk top and is connected
via a cable or bv infta red to the
microcomputer. The AMX
mouse plugs into the user port of
the BBC. The mouse is moved
around by resting the palm of one
hand upon it and manoeuvring it
with movements from the elboul
and wrist. Th€ three middle
fingers of the hand rest upon
three buttons on the front of the
mouse, facing away from the
user.

The idea of the mouse.
which was invented by Apple to
make using their Llsa software
easy lor businessmen, is closely
connected with icon graphics.
These graphics symbols appear
on screen and represent branches
wlthtn the application program.
Meaning{ul icons can mak€
recognition of the required task
much quicker than with conven-
tional test menus and you don't
have to learn all the key presses
of a command controlled pro-
gram.

The mouse plays an impor-
tant role, moving the pointer to
the choseD icon, selecting, exe-
cuting and cancelling with the
three keys. Use of the keyboard is
kept to an absolute minimum in a
program like AMx ART.

You might think that the joy-
stick or just the plain old cursor
kegs could do the same job but
this is is not so. The AMS mouse
itself is designed so well that the

louso comrrEnds



AMX MOUSE

TEXT LINE BLACK

GRIDI.oCK

FAST ./
sLow
SERIAL

PARALLEL ./
TAPE

Dtsc ,
*COMMAND

CANCET

I

I
a

I

r, ,iiit

'z

.-

OPTIONS

CLEAR

lll=

::SIGNER is used to build and
: i :con libraries and DEFINE to

=-,::i which set you wish to use.
l_: manual describes the lile
=-::ure used to store icons so
:-=- can be easily incorporated
::: software not deslgned to ac-
:::s the ROM commands.

The BASIC designer itself
- - be familiar to anyone who-- used a character or "sprile"
::-.:gner. The 32 bge icon is buill
-: lom indlvldual squares on a
.i;e! grid, while the actual aize
.:: appears beside it. New icons
-: assigned a place in the cur-
:::: library. Icon liles can be load-
:: and saved and individual
r::rs dumped in the bin or
:'::ended on the oversize grid.

Perhaps the most important
'::1ily of commands are those
:iiociated with the pointer.
,-..rke the other, before they can
:€ !s€d. a * POINTER ON com-
-and must be issued and the
3:eak key pressed. This reserves
-i6 bytes and PAGE moves up
-: &1400. This is not necessary if
: second processor is being

Nbuhtg .t .n Acon!

employed. To simuhte Break
within a program a r BREAK
command is available.

Once the pointer routines
are initialised * POINTER iconl
iconz, sets the icon number (and
its mask) whlch will be used as a

polnt€r. lI lcon2 is not specified
then the program assumes the
mask to be iconl + 1. ROM held
icons 80 to 91 are designed for
us€ with this comnEnd and con-
sist ol icon and mask pairs.
t POINTER 80 seb the a'row

icon as pointer.
* SHOWPOINTER displays

the pointer at the curent mouse
position. HIDEPOINTER
removes the pointer. For smooth
MOVEM€NI T MOVEPOINTER
combines the two- with a
a FX19 thrown in to wait for

screen refresh.
.r UPDATE uses OSWORD

64 to move the text cursor to
the current position of the
mouse. As well as using 256
bytes workspace, these routin€s
also make use of zero page loca-
tions &70 to &8F.

Ithink it is plain ftom this
brie{ look at what the commands
do that making use of the mouse
software should not prove a pro-
blem to BASIC programmers.
The commands can also en-
courage b€glnners to by their
hand since results are speedy and
impressive. The manual provides
a tcchnical run-down of each
command and is devoted to
opening doors for the would-be
mouse programmer.

BRINGING OUT
THE ARTIST
No longer ARTWORK because
oI some obscure American soft-
ware company having got there
first, AMX ART is the first ap-
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BLACKILE LINETEXT

GRIDLOCK

FAST ./
SLOW

SERIAL

PARALLEL ./
TAPE

Dtsc r'
*COMMAND

CANCEL

MODE BOXES

PATTERN BOXES

CLEAR

PULL DOWN MENUS

OPTIONS

CURRENT
PATTERN

plication software based on the
mouse. It's an obvious choice as
number one. A desk top
organiser will Iollow shortly incor-
porating telephone list, desk
diary and so on (watch Down to
Business).

When you choose AMX
Irom the system menu (you can
* RUN it dfect if you wish), the

screen clears to the grey (alter-
nate black and white pixels) of
* DESK in Mode 4. Sober grey

colours are now deemed ap-
propriate for icon graphics
ev€rywhere - mainly because
they take up so much memory
lhat colour is an impossible lux-
ury. In fact it is possible with your
own lcon programming to make
use of colour by redefinition.

Everything is on screen. If
you point to any of the choices
on the top line then "pull down"
menus enlarge upon your
options.

"File" opens up for loading
and saving pictures - shame that
you can't catalogue a disc from
here. Saving means tlping in a

filename, hitting Return and then
confirming the choice. The right
hand mouse button cancels at
any time but there is also a cancel
option on screen.

"Options" was most used by

AAID( ART

me for its Clear command but is
full oI miscellaneous options for
control over printout, cassette/
disc filing, grid lock, access to ,t
commands and fast/slow sen-
sitivity. Options are highlighted
by moving the mouse and ex-
ecuted with the left hand button.

"Text" can be plain, italic,
bold or very bold, and cedain
combinations of italic and bold. In

practice some characters get a bit
stunted in veru bold As in othar
windows, you highlight gour
choice, press the left hand button
and a tick appears b€sides it.

"Line" has plotting options
for black, white and dotted lines.
Curtent selection is ticked in the

window but also displayed at all
times in the top right hand corner
of the screen.

AMX ART lacks some of the
"goodies" of a MacDraw but pro-
vides for drawing with lines, air-
brush and roller (fill). Atbrush is
especially easy to master and
results can be impressiv€. Dif-
ferent types, sizes and shades can
be employed. The artist can
switch around behreen sixteen
different patterns - the Designer
can be used to create new types.
Circles and rectangles can be
situated, moved and drawn by
pointing at the right box and
making use oI the left and middle
mouse buttons.

The current action can
always be cancelled by pressing
the righthand button. Indeed with
the fill, your last hy can be
cancelled out even after execu-
tion. Other corections have to be
made with the "rubber", a mouse
contolled cursor which clears to
white background. The mouse is
so sensitive that it is not difficult to
tidy up pictures to fine detail.

Initial experience with the
package encourages me to think
that children willlind its simplicity
appealing and will b€ encouraged
by the quick, bold and competent
results they can produce. The ex-
amples I have seen in the manual
and at UMIST. where David
Brader. AMS's technical director
resides, reveal the possibility of
so me considerable detail.
Children will enjoy the availability
of ready made backgrounds and
the absence of colour is partly
made up for by the variety of
shading.

SUMMARY
The AMX mouse has won over
everyone who has used it. The
hardware is ingenious, works
alongside all the other sideways
ROMs I could find and works
with a s€cond processor. The
commands in ROM are not
designed lor the professional pro-
grammer but for everyone and
are lully documented with ex-
amples and demonstations. The
software displays great promise
for use with educational
packages, providing symbolic
repr€sentation on screen and ex-
tremely easy access for children
to computing power.

AMX ART is a worthy
package in its own right. Once
again simplicity of operation, a
difficuh thing to achieve, makes it
a joy to work with especially Ior
youngsters and thos€ new to
computing. lt pushes the BBC to
its limits without wonying the
user. "Software ergonomics" is
becoming more and more impor-
tant as computers become palt of
everyone's lives.

The mouse and icon soft-
ware m€ans that you don't have
to sit down and leam the software
every time you want to use it -we don't all sit in front of a com-
puter ali day! Kids in the
classroom, who perhaps get to
use the computer once a week,
and the executives who haven't
the time to take up a new hobby
just to use a computer will ap-
preciate the mouse as well as us
enthusiasts. An amazing mous€
indeed!
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ACCEsS
Questions, queries and
comments from disc

users.

rightly that in my November col
umn I said that you would have
to type a new PAGE setttng ln at
the machine each time you ran a
program and that this isn't qulte
correct. He suggests that a pro-
gram called "FRED" could have
as its first line

O IF PAGE < >&6500 THEN
PAGE - &5500: CHAIN 'FRED"

This is a technique that I am
familiar with and I don't know
why Ididn't mention it at the
time. I even used it in the DISC
MENU program that was in last
month's magazine. My apologes
to thos€ who were confused, the
above techniqu€ is perfectly ac-
ceptable as long as you
remember not to change the file
name of the program.

The other rap comes from
B V McGrath amongst others
who points out that the original
dlsc menu program (March,/
April) issue won't work on Am-
com DFS. I have to admit that I

knew this and th€ r€ason is that
AMCOM and a number of other
DFS pro$ams write their file data
to dlf{erent locations in memory.
This means that the progam ls
tying to "peek" the wrong area
and it puts rubbish on the scre€n.
That is one oI the reasons that
Acom wam us not to use indirec-
tion operators to do things like
thls. The correct way of finding all
the file inrormation is to use a
OSGBPB call and I intend to try
to publlsh a new routine, to add
to the bones oI the old program,
as soon as I get the time to test it
properly. Then, if all the DFS
chlp w ters have obeyed Acorn's
ruling on the matter, it should
work on a much greater rang€ of
DFS programs.

If you have any q
about Discs, Drives, DFS

uestions
or their

use, please let me know at the
editorial address. Others may
learn just as much as you from
any answer that I can give. I look
Iorward to hearing lrom you!

'. . Reed ol Somerset ptootdes
-. '4t querg this month, he hos
:- 30 nock diue ond is hoving
: - :uhy uith 40 trock disc.

Unfortunately the letter
: :- : say whether the drives con-
-;-.ed are switchable from 40 to
1 :racks or not. II they aren't
r:i there is very little that
:-,cn€ can do about this pro-
: =:l1 in th€ short term. The pro-
. .:n is that using an eighty tack
:..e means that th€ steps that
:. read makes to find each nack
-; smaller than on the forty back
.::sron. They are precisely half oI
:. distance in lacl and this is like-
- to be the problem. The

:.iedies are far from simple I'm
.:aid. You could copy the disc
-:rm forty to eighty tack format
:-r this involves getting the help
:j someone with both types of
::,.'e, perhaps gou local dealer
-Sht help if th€ material isn't
::pyright. You might by return-
-g the disc if it is copyright and
:?quest a copy on eighty back,
:ri expect there to be some kind
:' charge for this s€rvtce. Flnally
. iu might lik€ ro consider fltting a
:odificatlon to make the drive
!*llchable fiom forty to eighty
:acks and back again. These

^ere olfered by PACE and
iLGOTEK some time ago and
:.though not promoted heavily I
:c know people who use them
..-rccessfully.

II the drives are switchable
:rd you have hied the disc with
r:e drives on the forty setting
::en the problem is llk€ly to be
..sewhere. Some people don't
;e to write discs for Iorty hack

:rives uslng an eighty track drive.
:xe argument usually cenhes
:round the assertion that the
:acks laid down are too thin- I
:aven't found this to be the case
:ut these discs are certainly very
:rone to slight misalignment er-
:crs. These occur when a disc

^ritten on one drive is used in
::lother and one of the hr,/o is
..rghtly out of adjustment. This is
:re exact equivalent of those pro-
:ram tapes that won't load on
..our machine but load quit€ hap-
:rly on the bloke's next door. The
:emedy is in two parts, firstly, you

'rould have the alignment of
.-cur own drive checked by a
:ealer. If this is found to be ac-
:urate then you should return the

disc to the publisher and explain
your problem requesting another
copy by return.

Finally, there is a point about
formatting discs that needs to be
born in mind. Most formatting
discs have a program to format
40 tacks and another to format
80 tacks. N J Reed says that he
is using the 80 tack lormatter
which is fine i{, and only if, the
drives that he is using are indeed
80 tlack drives. If they are forty
tlack drives there is little point in
using the eighty track formatter as
it won't increase the number of
tacks on the disc. It only cause
the drives to hit its end stop after
formafting the first forg kacks
and wait there until told to write
the directory to track zero. When
this is don€ the disc believes that
It has elghty kacks, this informa-
tion is held on the second sector
oI the disc, but it really only has
Iorty. It is likely to work quite
happily until you hy to write to
ihe last tack or try to backup the
disc. The golden rule is to always
use th€ lormatting program for
the type of driv€ that you are go-
ing to use even though another
might appear to work.

Rondom occess liling is the sub-
ject ol the next query and setting
up the tiles hos been o problem
lor Mr E Allchin ol Bidgewotet.

He has been using the
I SAVE method of opening out

the liles that he intends to put his
data into. This seems to work
very well indeed with short files,
ie those of up to &FE00 in
length, but over that length things
start to go wrong. He uses the
KENDA double density filing
system so it is possible that there
are two problems h€re, not just
the one. If we examine the
* SAVE first. this is not a

method that I worjld recommend
to anyone when setting up their
files. A better method is to
OPENOUT the file using the nor'
mal BASIC command and then
us€ a short piece of cod€ to write
"dummy" information to the file.

A short yet perfectly adequate
program to per(orm this reads as
follows:

After running thls progam
you should have a (ile of approx-
imately the correct lenglh into
which you can now write your
data. (Using the value 2g on
line 50 means that each string
written to the disc takes exactly
256 bytes, ie just one sector.)
Here is a short tip about using
files like this, you should always
tly to put the pointer at the end of
flles before you close them. L you
don't some DFS programs will
close the file and give it a length
equal to the last position of the
pointer. Remembering to move
the pointer to the very end of a
flle ensures that this won't
happen.

The reason that Mr. Allchin
is having problems is due to the
area of memory that he is choos-
ing to save. Normally any area oI
memory can be saved but there
arc a few bytes that are rather
sensitive wh€n you use the
KENDA DFS. These are between
&FE80 and &FE8F, and are the
bytes that are used as the
memory mapped input on the
KENDA. Unfortunately
I SAVEing the memory in this

area has some ralher unpredic-
tabl€ eflects and should be avoid-
ed at all costs.The solution given
above will avoid this difficulty and
leave you witfu much tidler files
which just contaln shings oI
spaces.

Finollg just o couple ol rops on
the knuckles this month, fton
observont reoders.

David Greenwood oI
Luxembourg points out, quite

10
20
30
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50
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70
80

INPUT "Program name" file$
INPUT "How many kilobytes to save" kilobytes
ffle% - OPENOUT file$
FOR length - Q f6 kilobytes r 4
PRINTI ftle%,STRING$(29,' )
NEXT
closE l0
END
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Commander Glew pilots
his ship on a voyage into

the unknown that
becomes much more

than iust a game.
In our December issue we reviewed Elite, Acornsoft's space trading
simulation (l personally think it's an lnsult to call this a game), which
has already sold over 50,000 copies and become their best seller to
dale. Since we reviewed the program we have hacked down one of
the few haders who has managed to obtain ELITE status and also
become one of the first hading millionaires.

Davld Glew of West Wickham, Kent has been an avid games
player since he bought his BBC Model B over hro years ago. His col-
lection of games software for the Beeb is second-to nont and you
would be hard pressed to find a game that he hasnl hied his hand at.
You will regularly find him on a friday nighr ar Orpingron Computer
Club showing off his latest software purchase.

Last year David. who works for an Austalian insurance com-
pany in Croydon. had clocked up four weeks'holiday which he had
lo take. He didn'l hav€ any plans on how to spend th€ rime apart
from visiting the PCW show during his first week. Linle did he know
at the outget how busy he would be.

Tory Solf

A&B Whol uos your first imptes-
sion ol Elitz?
GLEW As soon as I saw Elite be-
ing demonstrated on the Acorn
stand at the Show I knew lt was
no ordinary game, Despite the
cost of the package you get a lot
for your money and a kuly sensa-
tional game. The graphics are out
of this world and the actual game
is highly addictive with a lot to oI-
fer both arcade and trader games
players.
A&B Once you hod bought your
disc uersion of Ehte how did you
get storted?
GLEW When I first opened the
package I went straight lor the 64
page Space Trader's Flight Train-
ing Manual. My initial reaction
was that of honor - so much
knowledge seemed to be re'
quired to play the game.

Usually I plunge straight into
the games I buy with little atten,
tion to the insbuctions. and learn
my lessons the hard way.
However, il was obvious thal lhis
method would be foolhardy with
Elite. After )eading about 20
pages of the manual Ibegan to
realise that although there are ex-
tensive and important details to
be understood and remembered.

there is also a huge amount of
padding intended to set the scene
and stimulate the player's im-
agination. By skipping over most
of the irrelevant details, the actual
amount to understand shrinks
considerably. Many details
regarding va ous weapons,
types of planets and their status
can be learned or looked up
when needed durinq the game,
especially as there is a "Game
Freeze" facility which I used ex-
tensively at first.
A&B The monuol suggests thot
you proctise docking with the
Coriolb spoce stotion orbiting
Looe beJore proceedihg ony lur-
ther. Is this good oduice?
GLEW Yes, it is essential for the
player to master this very dlfficult
manoeuvre at least a couple of
times, because unless you can
dock you won't get anywhere.
A&B Did you use keyboord or
joystick to contol your Cobto
MKIII?
GLEW I decided to us€ a
joystick. This was an unusual
decision for me as I usually prefer
to use keys b€caus€ I am more at
home with them and the
response is usually better. Elite's
ioystick response seemed to be

credits per tonne. This type of
cargo can be very profitable
because many planets such as
rich agriculturalists olten pay
around 90 credits per tonne.
With a lull cargo and one suc-
cessful hading I managed to
make a profit of 1760 credits.
Enough to buy that docking com-
puter.

Actually g€tting the narcotics
to the desired planet however
was not easy Ior, on buying
them, my legal status became
that of offender. This meant that
pirates and polic€ vipers took a
particular interest and, as I had
only recently started the game, I
had little protection and fire
power for dealing with sustained
attacks. However I did find thar if
I only purchased the narcotics
when my status was clean I was
very seldom attacked, provided I
did not attack any spaceshps
myself. The one disadvantage of
this ploy was that when I came
out oI Hyperdrive I was not
usually able to Skip as close to
the planet as usualbecause oI the
proximity of interested ships. Not
daring to attack them I had to
wait on many occasions for 10 +
minutes before I was finally able
to dock.
A&B Nou.r fhot you urete building
up yow credih thrcugh ilbgol
troding, uhot equipment put-
choses did you moke?
GLEW I initially bought a dock-
ing computer and a large cargo
bay. This enabled me to speed up
my kading b€tween planets con-

a
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very fast and accurate. I certainly
found it easi6 to match the rota-
tion oI the space stations with the
ioystick.
A&B Whot toctics did |ou use ot
the beginning ol the gome?
GLEW Initially I wanted to raise
enough credits to improve my
ship's equipment. I already ap-
preciated the necessity for pur-
chasing a Docking Computer as
soon as possible. I decided to
stock up with goods and textiles
which were cheap and were be-
lng sold on Lave well below the
average price. I then sought a
planet that was predominantlg ln-
dustrial. as food and textiles
would sell there hopefully at a
higher than average price and I
would make an early profit. On
indushial planets I hied to buy
commodities lik€ minerals if the
price was low enough and occa-
sionally a computer.

One thing ldid find very
helplul during this veryearly stage
of the game was to w te out
details of various planets buying
and selling prices. This was useful
as it helped me to get acquainted
with the maiket prices I could ex-
pect to find on different
categories oI planets.
A&B Did you lind thot you uere
building up yout ctedits quickly?
GLEW At the beginning of the
game I didn't make much pro-
gress and docking was tediously
slow - oh for that docking com-
puter. I decided to take a few
risks and purchase narcotics that
were being sold for well under l0
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::::.bly and with the larger
:-r-;-: bay I was able to increase
-. rrofits more quickly. During
: i :eriod I was forced to take on
i-: iestroy various enemy ships
:i_ ired at me. Because mv
l.::a was weak on fire power
:-: I was inexperienced at
::::oying enemy ships I was
: : ^n to pieces many times and-:-:ed to reload my last saved
:.:,:::iOn.
\&B I presume you hod imprco.
.: ,our roting by nou2
GLEW Yes, my rating changed

=:: to MOSTLY HARMLESS
:-: then to POOR. My trading
-::its also changed, I could now
:::rd to buy full cargoes of com-
: -iers at dch or mainly induskial
::rets Ior approximately 63
::,dits each and sell them to rich
:: :nainly agrlcultural planets for: .100 credits, a profit of iust:.er 1,000 credits each trip I

^ r.rld relurn with furs. Iiquors
:-d wines - cheap on
:.-:rcultural planets but highly
.:ued by rich industrialists. I
:::ind two close planets of these
--pes and havelled back and for-
-ards between them, still at this

stage not looking for too many
fights as credit building ro buy ar-
maments was now the order of
the day.
A&B Prorts were soon tolling ih
then?
GLEW Yes, I had soon gained
about 5,000 credits this way and
picked up an E.C.M. and an
Energy Unit which proved to be
vital when I tumed my attention
to lighting, because it replenished
my ship's energy and shields
twice as fast as before.
A&B Hora iong u.ros it belote you
reoched. COMPETENT stotus?
GLEW After about seven davs of
playing for eight to ten hor.irs a
dav.
A&B Hoo' did yout tnctics
chonge during this period?
GLEW After my credits rose to
5,000 I started to increase my ar-
maments by purchasing Energy
bombs. These deshoy all ships in
the surrounding area. but they
are rather expensive al 900
credits each. Although I con-
tinued to Ead€ in comDuters and
futs I visited feudal an'd anarchic
planets where there were many
p irat€ s and occasionally

Thargoids just itching for a fight. I
soon b€came quile proficient at
destroying their ships and my
rating increased to f irst
AVERAGE and then ABOVE
AVERAGE with my credits in-
creasing to about 12,000.

I then realised I was wasting
my credlts on Energy bombs to
get out of critical situations caus-
ed mostly by th€ relative inefJec-
tiveness of my puhe lasers. So I
purchased a more powerlul
Beam laser to replace my front
pulse laser, which I moved to the
rear of the ship. Whilst the Beam
laser was a big improvement. I
found it almost impossible to get
used to the rear laser, because
lining up my laser sights on an
enemy ship required joystick
movements to be exactlg op-
poslte thos€ needed for the front
laser.

It was very shortly after this
that Idecided to do my finalfront
laser upgrade and purchas€ the
very o(pensive Military Laser
(6.000 credits). This however
very quickly paid for itself as.l was
not only able to inqeas€ rey kill
ratio in between each planetary
docking, but I also got through
more olten with valuable illegal
cargoes such as firearms and nar-
cotics.

Once I had built up my
credits to a comfortable 50,000 I
feh it was time to go on full attack
and concentate on improving
my radng. I sought out a cluster
of closely grouped planets with a
concentration of anarchic and
feudal governments whete I
would lind plenty ol pickings. I
started to get kills much Iaster but
I also got wiped out mys€lf on
many occasions and had to
reload my last saved position.
Also on occasions I had various
pieces ol equipment or cargo
destroyed. II the loss was too
great, such as a docking com-
puter or several items of equip-
ment in one go. I usually decided
to reload rather than pav out
again for replacements. By doing
this I did have to accept the loss
of all my kills since I had left the
last planet.
A&B Horo did you Jeel on
rcoching COMPETENT stotus?
GLEW It almost took me by sur-
prise as I was b€ginning to think I
would never reach it. Mv deliqht

in attaining th€ rating kept me
very happy for a couple o{ days.
A&B Whot hoppened then?
GLEW Well I had been playing
over 25 hours without any rating
improvement and I was b€ginn-
ing to realise the magnitude o,
my mission, alter all I still had to
get to DANGEROUS and DEAD-
LY before I could even begin to
consider ELITE. I was getting fed
up and despondent and even
thinking of giving up when sud-
denly, after docking for the nth
time, my screen reported "lN-
COMING MESSAGE..,".
A&B This fiust houe reload to
one ol the missions thot orc only
oooiloble on the disc vercion?
GLEW That's right. The messag€
was from the GalCop and they
told me of a brand new craft they
had developed, wlth extra ar-
mour and a new type oI military
laser, which had been stolen.
They asked me iI I would accept
the missien of destroying it. They
also advis€d me where it was last
sighted and showed me what it
looked like.

I decided to seek this stsange
new craft and used the FIND but-
ton to locate the planet they men-
tioned. It tumed out I could not
reach it in one go so I was Iorced
to dock at a planet in betw€€n to
refuel. On docking at this planet I
was informed that the craft had just
left using its Galactic Hyperdrive.
I took the hint and promptlv pur-
chased a hyperdrive. Thank
goodness I had previously built
up my credits as this cost me
5,000 credits.

As soon as I had launched
from the docking station I
operated the Galactic Hyperdrive
and quickly lound myself in the
second Galaxy. I headed for a
planet clos€ by where I expected
to get further details of th€ stolen
vessel.

Upon docking I was distess-
ed to find no message waiting for
me - I couldn't believe it. Here I
was in the next Galaxy not know-
ing where to go and I had lost my
quany.

With a strong feeling of be-
ing cheated I decided to take up
my previous tactics of desboying
every ship I came across. This
continued for about half-an-hour,
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during which I docked at several
planets.

Eventually, I received a fur-
ther message telling me that th€
stolen ship had been sighted once
again. I raced there immediatelv
and found it. The ship turned on
me and promptly blew me to
pieces so I had to reload again.
The second time I kept hitting it
with my powerful Military lasers,
but to no avail - it just would not
destruct and like before it turned
on me and I was deshoyed" This
happened three more times and I
was wondedng just what to do
with it.

GalCop had told me it had
an E.C.M. so using my missiles
was pointless, and my most
powerful weapon seemed to
make no impact. On my sixth at-
tempt I caught the ship and fired
of{ a blistering salvo which would
have destroyed any other space
vessel twice over, but not this
one. It fired on me yet again and
wiped out my front shields as it
laced past me. This time I gambl-
ed and slowed dramatically as
this enabled me to do a 180
degree turn much laster than if
my speed was flat out. It worked.
I found myself facing the back of
the last disappearing ship. I in-
creased my speed to flat out and
fired my lasers and still it wouldn't
die- It kied to lose me but I

followed it like a limpet firing all
th€ time. My lasers kept
overheating but Ihung on dog-
gedly.

An explosion occurred. I
had finally succeeded in destroy-
ing the ship. I was elated. A
m€ssage came on the screen.BIGHT ON COMMANDER", I
looked at my current rating to see
whether the destruction of the
ship was the magic formula to at.
tain DANGEROUS - horror. I
was still only competent - what
do I have to do, I wondered.

On docking at the nearby
planet I received another
message from the GalCop thank
ing me for my help and advising
that my assistance wor:ld be
remembered and they would
probably contact rne again in the
near future.

Then my cunent status ap-
peared which happens after

every docking. But this time a
further change had occurred - I
was now classified
DANGEROUS. I was in seventh
heaven. it was now three o'clock
am and three dags of intensive
fighting since I achieved my
COMPETENT rating. I went to
bed a very happy person with my
inter€st and keeness rejuvenated

- nothing is more lulfiiling than
success in this game.
A&B Wete you contocted ogoin?
GLEW Yes, it was after five days
prolonged fighting and with battle
fatigue setting in fast. I had
already moved into Galaxy 4 and
pushed up my qedits to 186,000.
This time I was told to report to a
particular planet for further in-
structions. The planet turned out
to be in the cunent Galaxy but at
the opposite end to where I was,
and I took some time reaching it.
Upon mg arrival I was told by the
Galcop that they had found the
dreaded Thargoids home planet
and theg wanted me to take the
plans to one of the GalCop head-
quarters. This just happened to
be at the other end ofthe Galaxy,
in fact only a short distance from
where I was when I received the
message to report to this planet

- how infuriating.
After much battl,ng I reach-

ed my destination expecting to be
praised and upgraded. lnstead I
was given an Energy Unit - big
deal I thought. I looked at my
rating. lt was still DANGEROUS.
Surely, I thought, I don't have to
take on two missions this time?

another 10 hours
pirates and trading,
rose to around 200.

my
000

rating changed quietly and
without warning to DEADLY.
A&B Hou long hod you been
ploging to get to this stoge?
GLEW I had now been playing
for about 17 days, almost non
stop ftom morning to night.
Thank goodness I was on leave
from my offica for four weeks,
otherwise it would have taken
months instead of weeks to get
this far.
A&B Are there ony mote hints or
tips thot helped you through the
lost port ol gour otdeol?
GLEW Rather belatedly I
discovered that I could carry
more than 35 tonnes of cargo,
provided it was in gold, platinum
or gem stones, as these were
allowed to be carried in my ship's
cabin. One thing you do have to
be careful about is not to store up
too much of these items because
they can cause the bottom to fall
out of the market and instead of
selling platinum for around 75
credits you would only get eight.

It also dawn€d on me how to
increase my kill ratio many times
over each hour. Up until now I

had added to my kills,n bet een
each docking by going to
dangerous and unstable worlds.

Many times however, I only
came across a couple of enemy
ships before docking and the
docking procedure is very time
consuming. The hick I used was
to Hlperdrive to a new planet as
usual but, after having killed all
pirates found in the vicinitg in-
stead of entedng the planet's Safe
zone and docking, Iturned the
ship around in the opposite direc-
tion and used the skip button to
speed away from the plant until I
approached another ship looking
for a fight. By skipping to and
Irom the planet in this manner
(only choosing to drilt in spac€
when I needed a little time for
damaged shields to be restored) I
was able increase my kill ratio to
25-35 kills in betw€en each dock-
ing. It was by using this tactic I
managed to achieve the ELITE
rating in about the same time it
took me to get from
DANGEROUS to DEADLY.
about five days.
A&B Whot wos it like to octuow
ottoin ELITF,?
GLEW Ecstacy, and what a
relief. I never believed I could get
such exhilaration from a game,
but after 22 days of playing it had
become an obsession. I had stop-
ped thinking of ELITE as a mere
game but a real adventure with
me, Commander Glew, in
charge of a ruthless fighting
machine.
A&B Did you then sit bock ond
rest?
GLEW No. I had decided to
enter Acornsoft's October com-
petition and as it was only 7th
October I thought I would try and
boost my credits as this was ob-
viously going to be the deciding
factor. I set myself the target of
1,000,000. This meant I would
have to average about 36,000
credits per day if I was going to
increase my cunent 235,000 to
the magical million by the end of
the month.
A&B Did you moke it?
GLEW Somehow after many
long nights I did. I finally ended
up with a little over 1,058,000
credits by 26th October with a
couple of days to spare.

I didn't have to
of

, after
zapping

credits
and my

We have had a word with Acornsoft and they tell us that David did
not win. There were over 400 enhies for the competition in October.
Of these only 50 attained Elite and just nine with more than a million
credits. Bad luck Dave.
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BUSINESSSYSTEMS
sAilYo 551)

16 8it lMicro 128K RA[4
expandableto 256K. Single or
Double Diskdrive built in full
colourgraphics (640 x 200
prelsinScolours)lBM
compalible. Free sotlware
Sanyo [,,lBC 550128K RA[4
s ng le drive and iree sottware '
nc uding Wordstarand Calcshr

t862
sat{Yo 550-2
As 550 bulwith DualDrive
2 x 160K t976

sAr{Yo 550-360
As 550 but wilh 2 x 360K Drives

t1149
sAt{Y05s0,73
As 550 bul wilh 2 x 730K Drives

!1206
sAilYo555
Sanyo [48C555 1 28K dou ble

dr veand lree sltNvare rnclud n!
Wordstar, Calcsta( lniorsla(
oalaslaretc. !1149
s^r{Yo 555-360
As 555 butwith 2 x 360K 0rives

f1436
sAt{Y0 555-730
As 555 bulwith 2 x 730K orives

t]494
WORD PROCESSING
88C'r:
BBC Micro [4ode1B, View ior
Word-wlse) Wo rd processot
0uendala20 CPSDarsywhee
Pflntet Hqh BesGreenMon lot
Cassette Recorder plus 10

cassetes and all th€ necessary
cables. t747 50

BBC2:
BBC i, cro l\4odel8 + Disk
lniedace, View (or Wordwise)
Wordprocessot 100K0isk
Drve. Hrqh BesGreen IVon ot
0uendata 20 CPS Daisywheel
Printer. 1 Box o, Disksand allth?
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t1006 25
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BUSINESS SOFTWARE
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Tape Disk
Cash Book
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FinalAcco!nts
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Dala Ease

StoclConlro
Home Accounls
Beebcalc
Spreadsheet
Analysrs
Payroll

84 23.28
u 23.28
u 23 28
u 23 28
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virluallyany computer system in
theworld This is one o, the new
generation nodems, thatwill
probablycoverany
communications standards you

would everneed. This is the
modem that willcover Prestel.
lVicrcnet, Telecom Gold, Distel,
lVicrcweb. 0ne-to-0ne, Bulletin
Boards both in the UKand
abroad, ect eic. aswellas
user-to-user c0mmufl ication. lt
also hasa rather usefuifacitity oi
'Reverse-Preslel mode i.e.
75i 1200 so thalyou can
communrcatewth otherusers
vi]o only have a standard 1200/
T5typemodem Whatpossrbly
qrves th s modem rls btgoest
advanlage srtsoplron ol
computer conlrolled swlchrng
between all modes of opemtron
ln additron, separate aulo-
answerand alto-dial cads are

available, givin0 this modem
possibly the oreatesl polentral ol
all. lvains powered !129(c)
Please phone/write ior dehils ol
opll0nalexlras

IEIEMOO.2
A Blapproved modem
complying wth CCITTV23
1200/75 Duplex & 1200i 1200
Hali-0uplex slandard, thal
allowscommunicalionwth
Viewdala services e. g Prestel,
lvicronetetc., as wellas using
1200 Baud ,or communicating
wilh olher compuler users.
Mains powered. TtLEM0D2

165(b)BBC Lead $.50

88C3:
Sameas
400(Dr
B8C4:

VE

B8C i/odel8 + Disklnterface.
View (orWordwise)
Wordprocessot 800K 0ual 0isk
Drive (Milsubishi) Hiqh Res
GreenMonrtor .lllKt 5100
oaisfi/heel Printet 1 Bo)( (10)

ol80 Track Disksand all
necessarycables f1316.75
sAt{'t:
Sanyo [,lBC 550 Series 16 Bit
[4 icrocompuler, 1 28K RA[,],
Dual160K Drives (2 x 160K).
High Res Graphics (600x 200
p xelsinBcolours) JIJKI 6100
Da sywheelPr nter H !h Bes
Green Monrtor lBox ol10
0 sks. Wordslar
Wordprocessot Calcstar
spreadsheetand allthe
necessary cables t1351 25

sAil 2:
Samesas SAN 1 butwith Dual
360K Drives (2 x 360K)

tl546.75
sAt{ 3:
Sameas SAN 1 bul with oual
720K0rives e1604.25
SAt{ 4i
Sanyo [.,lBC 555 Ser]es 1 6 Blt
Microcom puter, 1 28K RAIV ,

olal150K oives (2r 160K),
High ResGraphics (600 x 200
pixels in Scolours) JIJKI 6100
oarsywheel Pn nter, High Bes
Green Monrlor l Box ol10
Disks. Wordstar
Wordprocessot Calcstar
spreadsheet, I\,1a lmerge,
Spellslar (drclrona ry) 0alastar
(dalabase), Reporular pius alr

the necessary cables !1489 25

59 80 63 25
59.80 63 25
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MODEL B/ELECTRON CROSSWORD

Eddie Janros

CLUES ACROSS CLUES DOWN 28 Decides it's time to intenupt
the operations (4)

29 User-friendly device for
p€ople at university (4)

8 Comments about girl {4)
9 No yob, this dealer (5)

10 No longer th€ thing to quit
the program? {4)

11 Analogue gravity device
releasing oxygen essential
to programmers (8)

12 Stored keywords - alright
in 10's? (6)

13 Chain store product (8)

16 Established procedure but
messy time change (6)

18 Add-on provides
elechicians with energy on
island (National Trust) and
the Queen with plane! {4,9)

21 Time-wasting loops? (6)
23 Princess's kettle left out

storage (8)
25 Newspaper leature set by

TAB(X) (6)
27 Grasp ROM, replace

software (8)
30 Adjacent delimiting

statement (4)
31 Stop the project: A&B gets

circle right (5)
32 Puts software through its

paces? (4)

1

2
3

4

Game could be worth a
million (4)
A call - best go out (6)
Records only partly loaded
at address (4)
Data expert to let -
unusual p,ece of hardware!
18,7)
America, off and on? (6)
Printer I,/O shakes badly
(8)
Write your name "X"? (4)
Single? English? cet
manied! {5)
The result of i+s (3)
Earth outlet the
programmer may choose to
ignore (5)
In BBC Basic only th€ first
hall calls for a calculation
(8)
Mnemonic reverses
huncated string (3)
Error produces nasty turn
before ten (6)
No room too big, for
example (6)
Reserve a channel for
sporting event (4)

I:I 2 5 5

to

I I I
1 a 12

5
6

7
t4

I.I1=lr[ 15 a L7

15
t7

1€t 2<,

19

20
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24

26
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BAgIC
'.: iafler how much of an im-
:-:.ement you may feel that
:3C BASIC was over any of its
:_.:ec€ssors! you have to admit
-:: :here are a number of uselul
:-:!_ramming shuctures left out
":.e final version which would-:.e been useful to mosl ad-

.:.:lres of full structured pro-

--:::1ming,
Ihe two that are most need-

:: are the While/Wend loop
--Iure and the Case structure
- -:ch are available in other
:-3-uages but not yet in most
:.r.SICs. This ROM adds these
:_: a number of other features to
:3C BASIC and makes the use
:: Eood programming stucture
::: much more simple.

This addition of structures
..- : the only feature of the ROM
_ 

- i'ever fot there are also a
- -:nber of new BASIC words.
- :st of which replace the rather
:::cult VDU statements and a

^roi€ series of utility routines
::rvided too. ln fact it is diflicult
._owing where to start to ex-
:':rlne its featur€s.

The ROM comes with a very
^:ll written manual of some 44
::ges. This is well laid out with
:_e explanation of a new word on
::e right hand page and the ex-
:-::ple programs, to illustrate the
-- of the word, on the facing
-.9e. Despite the spelling
- stakes, the explana6ons are full

=-ough for the lirst time user,

^ :hout being at a banal level for
:-:se who have some idea oI the
.-rject in the first place.

It is important to note that
::rs ROM has been written to fully
-:egrat€ with whlchever BASIC
:::p you are using in your
-,achine. It will detect the tlp€
:.C react accordingly, it cannot
:.en be fooled by having two
3ASlCs in the machine and swit-
:..ing between them. It takes a

=::gle 265 byte page as its ex-
:.rsive workspace which means
::.at Page is moved from its usual
;iel upwards by one page
.assette becomes &F00, disc

r1A00). This is rather a bind if
-lu are using long programs or
-:gh resolution gaphics but I am
.'iormed that the release vetsion
-: the chip (l am using a late
:evelopment version) will have
::e facility to define this work
::ace to any available page. This

is a good idea lor disc users who
can assign this to be the cassette
workspace without taking any ex-
ka memory. Once installed, it in-
itialises on pressing Break and a
line is added to the sign on
messages to show its presence.

Another linle niggle is that
the manual says it doesn't in-
itialise iI BASIC is not the cun€nt
language, I found this to be incor-
rect and when using Wordwise to
write this review I lost that extra
page.

USING THE
HOOKS
By using the "hooks" left by the
Acornsolt programmers when
they wrote BASIC, this ROM in'
tegrates fully into the language. It
tokenises all its words just as
BASIC does, meaning that pro-
gram text is as compressed as
possible. It also has its own series
of eror messages and a different
enor handling routine. If you
make an error with this chip in-

stalled, the line with the error is
dlsplayed and a marker placed
underneath the line showing
ljvhere the error ls thought to be.
Then using the cursor and copy
keys you can re-input the line
and hy again.

The tokenisation mentioned
above is the source o, my major
criticism of this chip. Tokenisa-
tion means that there are a
number oI possible abheviations
which can be used instead of typ-
ing the full word into your pro-
gram lines. Most of you will use
such abbreviations as a matter of
course especially such things as
"LO" instead of LOAD and "O"
instead of OLD. With this ROM
installed there are a number of
changes to be considered. "LO"
b€comes the abbreviation for
LOOP. one of the new words
within the ROM. and "O" the ab-
breviation Ior Otherwise.

This is a real pain, and
causes much ftusftation if you are
a beli€ver in minimum effort. Un-
Iortunately this is unlikely to be
changed as it would mean a

-

maior re-write o[ the code. Whilst
I have described it as frustrating
and as the major criticism, it
shouldn't be taken too seriously
when weighing up the value of
this ROM. As we are about to
see, the rest of the ROM is very
good indeed and therelore this
can only really be seen as a minor
oiticism of the whol€ project.

If we start with the extra
structures there ate four new
types available. The first is the
While/Wend loop which is pro-
vided with the words "WHILE"
and 'ENDWHILE". This pro-
vides a loop structure which isn't
always executed once, as the test
of the condition is,ound at the
beginning of the loop. not at the
end. It makes branching out of in-
put loops very simple by using
negative "terminating" values, for
example. Here is a short pro-
gram, adapted from the manual,
which will find the mean of a
range oI values when you input a
negative value as a terminator..

Micro Power's big plus for BBC BASlc.

CONTINUED OVER
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30
40
50
60

70
80
90

10
20

80
90

100
110
t20
r30
r40
150
r60

100

total = O
number-of-
valueg = 0INPUI value
WHILE value) =0total=total+1
number-of-values =number-of-
values + 1
INPUT value
ENDWHILE
PRINT 'Mean = ";total/number-of

-valuesEnd

With the possibility of nesting
such loops to a level of 31 this is a
powerful addition to the loops
that we have available in BASIC

The next new stucture is
CASE and allows branching to
any number of procedures
dependent upon the value of a
particular variable. This can be
simulated with the ON/GOTO
structure which is already in
BASIC but is not as flexible as the
new CASE shucture, where any
type of code can follow the con-
dition tested and where the
whole of the code is held in one
part of the program without
needing to jump around like a
yo-yo. An exhact from one of the
demonstration programs shows
its use:

50

easy it is to develop menu pro-
grams using this structure and
how readable and easy to debug
such a program really is. The
OTHERWISE is only executed if
there have been no TRUE condi-
tions found when execution pass-
ed through the WHEN lines. This
code can be a series of lines, but
must end in the ENDCASE state-
ment.

Expect this structure to be a
little slow because it tests all the
other WHENs. even after one
has been evaluated as TRUE. lt
would have been much faster to
branch to the ENDCASE after the
first TRUE condition had been
found. All the normal BASIC
conditions can be used including
AND, NOT and OR. Once again
this is likely to be a boon to all
those who like to write in a struc-
tured manner.

Another looping structure is
provided using the words LOOP
and ENDLOOP. These words.
used alone. will continue to be
executed indelinitely for they
don't have any conditional con-
tent. The words EXITIF and
ENDEXIT are used to stop the
loop. The execution follows ftom
the LOOP to the ENDLOOP and
back again unless an EXITIF line
is evaluated to have a TRUE con-
dition. This causes execution to
pass to the line after the
ENDLOOP when the ENDEXIT
stat€ment is found. This allows
you to have a whole string oI
code executed as you exit ftom
the loop. A simple example may
make things cl€arer:

l0 LooP
20 PRINT "Precs the

SPACE BAR"
30 EXITIF INKEY (r0) = 32
40 PRINT'Well donel"
50 ENDEXIT
60 PRINT "Hurry up fm

getttng ttred"
70 ENDLOOP
80 PRINT'The rest ol tfie

program can go here'
90 END

This loop will continue PRlNTing
"Press the Space Bar" and then
"Hung up . . . " etc until the space
bar is pressed. When this is the
case, the message "Well done"
will be output and execution will
pass to the end of the loop i.e.

bing their hands with glee at the
thought of being able to do this
on the BBC and in BASIC.

For the rest of us there is still
plenty in this ROM and I shall
quickly list these features. KILL is
an important command which
removes all the BASIC exten-
sions from the machine. lt
doesn't reset PAGE to its normal
value, however, you have to do
that by hand. There are two com-
mands that affect the stack.
FPOP and GPOP, which will
allow you to leave FOR/NEXT
loops and GOSUB returns
without corruption. These aren't
here to forgive your poor pro-
gramming though, they are used
with another command CONT
which allows you to restart a pro-
gram after a minor elror to see if
there are any more erors still to
be found. This is a useful feature
for debugging and can be oI great
value.

There is one command that
is likely to be of special use to
those with second processors.
MEMSHIFT. This is only fully im-
plemented on the second pro-
cessor where it can be used to
take data, actually memory con-
tents, and then place it in the
other processor's memory. On
the basic machine conliguration it
can be used to shift files or data
within memory, at will.

The next four words are all
new ways of performing VDU
commands. Far from being
superfluous. they are very useful
in terms of program readability
where it is much simpler to
understand the actions taken.
Each command is followed by the
same parameters as usual but
with commas as separatoE.

ORIGIN performs a VDU 29
command. SETTEXT enables
you to set a text window without
using VDU 28. SETCOLOUR is
a way of changing the actual col-
our that is printed for each logical
colour, i.e. VDU 19. The last of
these commands is SET-
GRAPHIC which sets up a
graphic window like VDU 24.
Nothing new here but they look
so much more logical that you
might prefer to use them.

One of the first of the new
words that I used was LPRINT. a
word in Microsoft BASIC which
sends its output only to the

60
70

INPUT Z'Your cholce
":c%
CASE cT
WHEN 1
!dd
WHEN 2
amend
WHEN 3
delete
WHEN 4
ftntsh
OTHERWISE GOTO 50
ENDCASE

The lines between the
WHEN statements are those ex-
ecuted if the particular case ap-
plies and, in this cas€, each calls a
procedure. Notice that when you
use this statement the word
PROC becomes optional and is
assumed, each of the lines be!
ween the WHENs would normal-
ly read PROCadd etc. This short
piece of code should show how

28 A&B COMPUTING FEBRUARY 19A5
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line 80. From this admittedly silly
example, I hope you can see how
this can be used to set up a loop
with an exit at almost any posi-
tion during the loop, which will
not leave any nasty values on the
stack, unlike branching out oI
FOR/NEXT and REPEAT,/
UNTIL loops.

Finally, there is the multiple
Iine IF/THEY/ELSE structure
which is simply an extension of
the lacility already in BASIC. The
lF is replaced by FIF and this is
followed by any number of pro-
gram lines all of which will be ex-
ecuted if the condition is TRUE. If
this is not TRUE and you want to
execute another set oI code it can
be done using the ELSEIF state-
ment. The ENDIF causes execu-
tion to return to the following line
and must be used to mark where
the FIF lines end. As in normal
BASIC the THEN is optional
and assumed.

RUN TIME
COMPATIBILITY
That completes the suwey of all
the new structures provided and
a number of you must by now be
wondering what use they are go-
ing to be. as not everyone has the
chip and so lhey will not be able
to us€ programs that incorporate
these new words. I have to admit
that this has always been a pro-
blem in the past - if 9ou write
programs using a graphics chip,
for example, they are only of any
use to you or another with that
chip. This doesn't apply here as
there is a sp€cial "Run Time"
code available, which will allow
you to run the program even
wilhout the chip present in the
machine. At a cost of less than
two pounds, I can see this being a
great boom to schools and others
in multi-machine situations

Whilst we are considering
schools, it is they who will benelit
most from this new set of struc'
tures. Many schools use BBC
machines and this means that a
Iarge number are used {or O
Level and A Level €xamination
studies. The A Level syllabus, in
my area at least, specifies that
students should have experience
ol WHILE/WEND and CASE
structures. I can see t€acherc rub'
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:nnter and perrorms all the swit-
:ring on and off of the printer
neam automatically. I us€d it as I
-.ad a new printer to t€st whos€
:lanual was written to Mlcrosoft
.:andard. I typed in the
:emonstation programs and hey
rresto they worked like a treat.
This command is ideal for that
:!De of situation and can be used
.uith program examples Irom the
apson series oI printers by typing
inem straight from the manual,
iithout the need for a conversion
a tart.

The final new word in this

'€ries is actually rather an old
*ord. RUN. Because RUN
.aus€s an initialisation of the
',anous BASIC stacks and this
:hip has a whole seri€s of extra
:ructures there are a number of
:ew stacks to be initialis€d. This
:reans that a new token must be
:ssued for RUN that will have the

action of initialising these. Unfor-
tunately this means that if you
llpe the word RUN with th€ chip
enabled it has a diflerent token
value to the normal RUN and if
you then load the program onto a
machine without the chip il will
give a syntax enor. The ways
round this are to i) disable the
chip and then type RUN, ii) us€
the Run Time module, iii) edit the
line with the eror and then
resave the program. This is
another of those little niggl€s that
could have b€en avoided if the
tokenisation was differently im-
plemented but it isn't too fatal.

NOT SHORT ON
PROGRAMMING
HELP
This brings us to the program-
mer's utility words and a numb€r

of these are familiar favou tes
that are also included on other
chips but do no harm being
repeated here. The difference
between those in this chip and in
the others is that there is no need
Ior the " * " prefix to them. You
simply type them in al the
keyboa;d and then watch them
do their thing. COMPACT is a
uselul command as it reduces
programs to lheir shortest runn-
ing lenglh by removing all REMs,
ass€ mbler comments and
spurious spaces.

CONT has already been
mentioned elsewhere. It restarts a
program at the statement after
the last reported error. If it was in
the middle of a loop or a
subroutine vou willneed to FPOP
or GPOP bLfore the program will
restart properly.

For progtammers who want
to rename variables or to check
th€ progress of a particular word
or variable through a program.
there are three words to help. All
three have a wildcard facility us-
ino "?" but the actual wild card
vaTue can be changed using the
WILDCARD command. FIND
has the action of displaying any
lines containing the search string,
which may include tokenised
words as well as ordinary shings.
CHANGE is a global search and
replace command that can have
undesirable effects if you use
wildcards but is fine otherwise.
REPLACE is the selective version
of the Change command with
you having the opportunity to
select which occurances are
replaced and which are not.

Dvnamic variable dumping,
i.e. a listing of those variables
defined by your program. is pro'
vided with a DUMP command.
This can be followed by a "%"
sign for a printout of the resident
integer variable values. This can
be set to list in hexadecimal by
prefacing it with the usual "^/'-'
(tilde) sign.

You can move parts of a
program from one location lo
anolher using SHIFT, although
this doesn't remove the old lines.
just copies them to their new
location. STATUS is a memory
usage utility and gives you pro-
gram length, variable space,
memory fuee and maximum free
memory readout. Conversions

between number bases are pro'
vided by the DTOB and BTOD
words. SECURE locks up your
machine using a password and
cannot be unlocked without you
retwing the same password ex-
actly, even a CTRL/BREAK
won't shift this one.

The final series of com-
mands are to help with the liling
system and its use. VERIFY is

supported by this chip and is very
easy to use. h provides a bg'te bY
byle comparison of the program
in memory with the program you
have just sav€d to file. A verify er-
ror ls given if there are any
discrepancies. VIEW is a very in-
tereshng and useful facility for it
takes a program on a tape or disc
and LISTs it on sdeen. in the
usual manner, but without affec-
ting m€mory in any way at all. I
have used this to check which
version of a program is the one
that I want before actually loading
it and rubbing out the current
project. MERGE is provided as a
s:mpler way to joln programs
than the 'SPOOL command but
acts in the same way, i.e. it over-
w tes original line numbers if
there is any clash. Finally there is
JOIN which adds the new pro-
gram to the end of the current
one in memory.

As you can see from this
very detailed discussion of the
ROM, there is a great deal in it
that is likely to be o, use to most
prolrammers. There are a couple
of further details that should be
mentioned. Fnstly, although this
version won't work on the 6502
second processor ther€ is a ver-
sion that will work on this system
and which will interact with Hi-
BASIC. This will be supplied on
disc. as will a version for those
who use RAM boards or
Solidisks. This seems a very good
idea for those with the facilities
and, as the "Run Time" system
will be provided free on the same
disc. is very good value for
money- The price of the version
on EPROM is just t19.95,
undercutting the other utility and
additional command ROMs by at
least €5 and probably nearer
f10. I cannot conclude other
than to say that this really is an
excellent product even with the
niggles and it is provided at a
super price too.
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Harm-Jan Wossols

MODIFICATION
AND
INSTALLATION
The plug of the Radio Shack
mouse can't be used in combina-
tion with the BBC computer
because the mouse has to be con-
nected to the ioystick port.
Therelore l've put a 15 pin D
connecior on the cable. After I

had cut off the plug, ther€ ap-
peared to be five wiresl

1. orange : earth
2. green : voltage lor both poten-
tiom€ters
3. yellow : connection to the.FIREBUTTON'

4. brown: X potentiometer
5. red: Y potentiometer

lnslallation o, the D connector:
1. orange : is connecled to GND
pen 8
2. green : is connected to VREF
pen 14
3. yellow: is connected to PBO
pen 13
4. brown : is connected to CHo
pen 15
5. red : is connected to CH1 pen
7

A unique opportunity to
acld a Pet mouse to the

BBC or Electron Plus One,
together with our

sophisticated
iiousedraw software.

tion by putting the cursor in one
of two rectangles "yes" or "no". lf
yes, the work screen will be set
up and the main program will b€
loaded. lf not, the selection pro-
cedure is started again.

HOW TO USE
THE MAIN
PROGRAM
The plotting routines in the main
program are ready for use as
soon as the cursor appears on the
screen. When you look at the left
column you can see that this col
umn is divided into 11 squares,
repres€nting four colours and
seven drawing routines. The
asterisk in the fourth square
means that this colour is curently
s€l€cted. Changing the ink colour
is done by putting the cursor in
one o( the other three squares
and then pressing the firebutton.
The astedsk will move to this
square.

The remaining seven
squares represent the plotting
routines:

1. freehand drawing of thick lin€s
2. freehand drawing of thin lines
3. drawing lines between poinls
4. drawlng rectangles
5. drawing circles
6. Iilling areas with colour
7. writing text

Items 3, 4 and 5 use rubberband
technique.

To use one oI these routines
jusf put the cursor in the squarc
representing the routine gou
want to use. There will appear an
aslerisk in this square meaning
that this routine is ready for use.
Whil€ using on€ of the routines
the ink colour can be changed in-
the same way as described
above. If you want to choose
another plottlng routine, then

See also the diagram for this in-
stallation.

When this has been done
the mous€ is ready for use.
However, the only disadvantage
is that th€ X and Y values,
delivered by the potentiometers,
are quite the opposite of the nor-
mal ones. {Fig.1).

ll we want to solve this pro.
blem we have to open the mouse
and exchange the connections of
both potentiometers. The middle
contacts must not be changed.
The potentiometer, which is most
accessible, gives the Y value. This
potentiometer must be changed
so that the bhck wire is con-
nected to the lowest soldering pin
and the red wire to the highest.
The same must be done with th€
oth€r poientiometer.

After this has been done the
mous€ is completely compatible
with an Acorn paddle. For in-
stance, the mouse can be used
when playing Aviator.
The program can be divided into
two parts:

1. a colour selection progtam
2. a main program which con
tains the plotting routines

HOW TO USE
THE FIRST
PROGRAM
To start type CHAIN'MOUSE"
{followed by RETURN). A screen
will be set up with, on the left
side, sixteen colour bars. The
selection procedure can now be
slarted. The Iirst colour is
selected by moving the cursor to

the desired colour bar. The same
must be done for th€ other three
colours. After this you are asked
whether the selection is good or
not. You can answer this qu€s-

Y = 65536
l{ousE

x . 65536 X-1 x = 65536

Fig.l Y = 65536
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:nov€ th€ cursol to one of the
llher squares and press the
:rrebutton twice.

A SHORT
DESCRIPTION
OF THE
ROUTINES

'. After the s€lection of this
:outine you can move the cu6or
rp to the place on the screen

^here you want to start drawing.'.Vhen pressing the lirebutton
:ow. three aslerisks appear in
:ie square indlcating that wh€n
_.ou move th€ curcor a thick line
,,,rll be drawn. To stop drawing
'Jst press the firebutton.

2 This routine is exactly the
iame as routine 1 apart ftom lhe
:act that thin lines are drawn in-
!!ead oI thick lines.

3. Alter the s€lection of the line
routine the slarting point of the
line is determin€d by presring the
firebunon. The end of this line is
cunently determined by moving
the cursor around the screen.
The line is drawn when the
firebutton is pressed again.

4. This routine works in the same
way as routine 3. Fitst you deter,
mine one of the angular points
and then the diagonally opposite.

5, Thls routine, too, works in
almost the same way as th€ line
drawing rouline. First the cenhe
is fixed by pressing the firebutton.
Afler lhis lh€ radius can b€ varied
by moving your mouse in the X
dlrection. To draw the circle just
press the firebutton for a while
and then releas€ it.

6. The filling routine is activated
by moving the cursor to the area
that is to be ,illed and pressing the
firebutton. Then this ar€a will b€

routines. To clear the whole
screen just press'C'for a while
and then release it.

Though the €asiest way o{
making pictures is using the
mous€, a ioystick can do the job
too, as the mouse is completely
compatible with a .ioystick. Using
a joystick will give you a good im-
pression of the unlimited
possibilities and might persuade
you to spend some f30 on a
BBC adapted mouse.

The Radlo Shech rouee
l. avrlhble from tnost llndy
atorea.

Y POTENTIOMETER X POTENTIOMETEA

RED

WHITE

ALACK

ORANGE

YELLOW

GR EEN

Fig.2

filled with the cuftently s€lect€d
ink colour. You can continue
drawing or filling as soon as the
cursor app€ars again.

7. After s€lection oI the text
routine just move the culsor to
the place where you want to have
th€ text. Then press the Iirebutton
and type your text. After keying
in just press return.

Wiping out lines, text, circles
etc can be done by drawing in the
background colour using either
the thick or thin line drawing

1 OREllrlr*fi fi .*****tlrilfi rrlfi r***
zOREtlr*fi I}rOUSE APPLICATIONT*ri+Ilr
3oREllrir*rr BY
4oRErfi*r*r H.ro-J.n l.J.r r. t. }I*+II*
5OREl1*ir****ft ******+*I**lr.*+r++***
6OON ERROR RUN
70lloDE2
AOPROCSELECT
90r.rooE!

:OOPROCVDU
: lOPNOCINIT
:2OpAC€=&l2OO
i 30cHA tN"ilou6€2"
l4OEND
150:
:6ODEF PROCSEL€CT
:70DIlt t((3)
IAOREPEAT
r90cLs
20OPRINTTAE (6, I ),,S. l.€t gour,,TAB (6, 3 ),..
2IOFOR N:O TO l5
22OCOLOUR t2B+N
23OPR INTTAa ( O, Nr2 ), "
24ONEXT N
2500coLo,7
260HOVEO, O
27ODRAUO, 1023
2aoDRAU320, 1023
29oDRAU320, O
300DRAllo. o
3IOCoLOUR leB:COLOUR 7
3zOFOR N,O TO 3
33OREPEAT
340C Ot_tlJR 1 2A
3sOPR TNTTAB ( 6,6+Nr3 ) r "colou.", Ni "="'
360PROCCOOR
370UNTrL XCO<32(,
3aOK(N )-POINT ( XCO, YCO)

390COLOUR126+l{(N )
4OOPRINTTAB ( 15, 6+N*3) i "
4IONEXT N
/r20col-ouRr2a
a3OPRINTTAB(6, l9)"Ar. th.i. th. "TAA(6,21)"fout

4/IOFOR N-4OO TO 9oO STEP 9OO
45OOCOLO, t: lllOVE N, 192

'i60PLOT 1, !92, O
470PLOT r, O, -12S
itgoPLor t, -r92, o
490PLOT t, O, 124
500NEXT t{
9TOPRINTTAI (6, 24 ) "Y.t ", TAI ( 13, 24) 'No "

'2OREPEA7t30PROCCOOR
SilouNTIL ( (XCO>400 AND XCO<!,92) OR (ICO>?OO AND

xco<1o92) ) laND Yco>6a AND YCO<192

''OIF 
XCO<592 THEN ENDPROC

56OUI{TIL FALSE
JTOE DPROC
SAODEF PROCVDU
S9OFORN.oTO3; vDUl9, N,l( (N ), O, o, oi NExt N
6OOEI{DPROC
510:
62ODEFPROC INIT
630VD|J23,225,3, 15, 63,224,63, 1A,3, O
640VDUZ3,226, 131,231,239t 17t 239, 231, t31, O
630\t )23,227,247,25!, tiz, t?2, 192, 192,2J1,2A3
A60VDI 23, zeB, 25J, 2J1, 3, 3, 3, 3, 2r5, 27J
670VDt-83t 229, O, O, O, O, A, L1,,6,221
5AOVDU23, 

'30, 
3, t4, 36, e24, tz8, O, O, O

690VDU23, 231. 24, tO?, 64, 129, lzi, 64, tO2,24
700vDU23.232, O, 3, lt, t27,63, 16, A,7
7lo\tw23,233, 6, 15, 1J?,27J,zJJ,2, 6,240
72o^,D|JE3, 234, 253,215, 2U7, ?Jr, ?a3, 2ar, 253, 233
73(wDW23, 23J, ?Ja, 2J5, t27, 63t 31, 13, 7, 3
7aovDw3, 23h, zJJ,zJJ, zJa, 2)2, 21d, 240, 221, t92

PROGRAM LISTING
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750VOV23, 237,
760vDV23, ?3e,
770yDV23,239,
,aovDv23,240,
790CCOLO,3
aoocoLoun 1?91
al OCOLOUR 130l
AaOCOLOUR t 311
A30COLOUR laEl

1, 1,1,1,1,1,1,1
t?a, r?f,, t2B, t2A, 124, l2A, !29. 12€
o, 30, 63, 233, t27, 63, 30, O
o, o, 191, trr,l91,19l,o.o
PRINT]AE(0,3), "
PRINTTAE(0,6,, "
PFINTTAB(o,9)r "
COLOUR3

a4OPRINTTAE(O, !2), CHRt239i cHRa24Oi TAB(O, 1t ) ; CHRt229i cHRt226i
TAa ( O, I B ) i CHRI2?9; CHRa?3Oi TAB ( O, 2l ) i CHRa227, CHRa226i TAB (O, ?4
), CHRa23l r iAA ( O, 27 ); CHR3232r CHRa233i TAB (O. 30 ) "T", TAA ( O, 3l ) i "

B9OCOLOURO: COLOqRl3t
A6OPRINTTAE(2, a)r "r"
a7oc(LouR I 2a
AAoiOl/El28, O: DRAtt2E, lo24
S9OFOiI-t I 2TOlO26STEP96
9OOl.lO\rEO, Nr DRAH12A, N
9t otrtExT

'zOENDPFOC93Or
9/IODEFPROCCURSOF
t50PLO'2, -34, l6
960PLOT2, O, -3?
970?LOr?, 61, 32
9AOPLOT2, O, -32
990PLOT2, -32, r6

I OOOET{DPROC
loto:
TOzODEFPROCIJACHT
TO3OnEPEAT (,{TIL Fitr(MP-O
1()40E mtoc
to30:
IO6OD€F FNXN@
1O7O-(ADVAL lO ) AND3,
ro80:
IO90DEFPROCCOOR
r looLocAl x, Y
I l lOREPEAT
MOX-INT( (65'36-ADVAL( r ) )/ll. 2)
113OY'INT (ADVAL (2, /64)
I t4oiovE x, Y
I I SoPROCCURSoR: PRoccuRsoR
I I6OUNTIL FNXNOP-I
t l70PFOCt{ACHT
ItBOxCO-I: YCO.Y
I l9oENmROC

240DEFPROCON
25OVDU?4, 133, Or L27it LO?31
26OENDPROC
ATODEFPROCOFF
?eOvOU24, Oi Oi 1279i to23t
?9OENDPROC
3OOD€FPROCCt,,FSOF

310PLOT2, -16, 16 PLOT2, O, -32 PLOT2, 32,32 PLOT2, O, _32: PLOTz, -t

32OENDPROC
33ODEFPROC}IATT
34OREPEAT UNTIL FNP8.O
39OENDPROC
360OEFFNPE
370. ( ADVAL (O )aND3 )
3AODEFFnOCCOOR
39ofiEPEAT

loREl!IrIrlrrrfirlr
2OREft}I*rrrrOUSE APFLICA;lON2*.i.rlr
3onE|.lr]r]tr BY
{oREllr*fir H.rm-J.n !..r.1! +*r]]t
30REn* * lrrrr
6OPROC INt T
TOREPEAT
BOPROCCOOR
tOIFXCOT>-t2B UNTIL FALSE

IOOIFYCOT<I I2 PROCTEXI UNIIL FALSE
r IOIFYCOX<2OS PROCFILL UNTIL FALSE
lzOlFYCOi/<3O1 PiOCCTRCLE: UNrIL FALSE
I30IFYCOZ<4OO PROCRUBAERi UNTIL FALSE
r40IFYC0x<{96 PROCFUEEERLN: UNTIL FALSE
l rO |FYCOT,<49? PRocPEN: UNT IL FALSE
l60IFYCOZ<6AA PROCIITPE, IJNTIL FALSE
IToPROCCOL( tC0Z, YCOZ)
IAOUNTIL FALSE
T9ODEFPFOC INIT
zOOCOL-3i ECCOL-12S BO=O: DIH co! (60), !lnl60), L(

4OOXCgr(- l NT I ( 6]336-ADVA- ( I ) ) /rl. 2): YCOA-INr(ADVALI2) /6/t ): ilov
EICOA. YCOa: PRafCLngm: PiOCCURSm

4IOIF Itt(EY(-43) TIEN PRtrcq{:OC(LO, r2B+C(L: CLC: PiOC(!FF
rl2olrlTtL FiPa-l
430PnOCtAl T
44OE{DPROC
.SODEFPR(rcFILL
aAOC(LOUR3r COLOUR l28i PF INTTAE ( 2, a6) i ir", : PnOCtlAIT
4TOREPEAT
4AOPAOCCOOR
49oIFXCOZ<I?B At{D YCOI()684 At{D YCOZ<1024

PROCCTI-(XCOX, YCOr( ) : UNTTL FALSE
loolFrcox>128

PR(rtt{: XLrPO!NT( xCOx, YCOX): AoC(L-taE+[L: 9C(LO, IOCgL: PROCFILL
2(ICOX, YC(!a. BCC(L ) : PROCIIFF1 Ul{TtL FAI-SE

ttotFxcot<126 aarD Ycox<6ag
CO-OmO : C(LOl.n t?A: PF ItaITAa ( 2. ?6 r, "r' : tnaTtL IRUE: ENDPROC

9zo(.iltlIL FALSE: ENDPRT C

'3OD€FPiOCF!LL?( 
T. Y, V)

t4otFv- l2a-coL ENDPROC

15)

21OFORA7.lT060:.or(A7,)=COS(A7.+pIl30). rin(A7.)-StN(AZaPIl30). N

EXT
22OVDU23i 6?02; O; O, O,
23OENDPROC

oooo543212 11 10 9oooo
o
,|a7

'15

o
,o 6ra

cH.0

z
3o
G
ctl

ANAL
GROUND

cH.1

(,
z
c!
o

TANDY TRS 80 COLOUR MOUSE
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.V E SUPPLY

OP AMP
7

NULL

INV INPUT (_)

NON INV INPUT (T)

_VE

NC

+VE

OUTPUT

NULL
INPUT

zo1

_VE SUPPLY
(EARTH)

9toIFPOINT (Fz, Y-2+S )=v PRocuD(FZ, Y-2*5, -S,
920tFFZ<DZlHEN90.)
9308,4=DZ
94OCl,-Ei(,
9'OtEPOINT( X, Y'<>V THEN'6OELSE69O
960tFPOINT ( x, Y)=-IENDPROC

9SOREPEAT

lOOOUNTILFZ>DT.ORPOINI ( FZ, Y)=V
rol0lFFz>DzENoPROC
1O2Ox=FZ
103000T0690
IO4oDEFFNC ( O ) : AZ-13 XZ-PARA ltOD256 : Yz-PARAl.l

DM56: CALL&FFF1: =(PARAI'l lO ) AND&FFFF
lOSODEFPROCRUSEERLN
1060LOCAL

NICOZ, NYCOZ: COLOUF3 COLOURl2A PRINTTAB(2, 17)r !*(, PROCaAIT
IOTOREPEAT
roaoPRoccooR
1090IFXCOZ<128 AND YCOT>686 AND yCOZalO24

PROCCOL(XCOZ, YCOZ) UNTIL FALSE
l lOOIFXCOZ> t 2€ PROCLINETUNIIL FALSE
1110I FXCOZ< 128 AND YCOZa6Ee

COLOURO COLOURl2A:PRINTTAB(2, 17), *"i UNTIL TRUE:ENDPnOC
l i2OUNT IL FALSE ENDPROC
T T3ODEF PROCLTNE
t l40PRocoN
I l5OREPEAT
I l60NXCO7,-INT( ( 5!536-ADVAL ( I ) ) /51 2) NYCO7.=rNT ( ADVAL(2) /64)

Rt

B4

2

741
+

4

+

c1

c2

3

+

33

T MOUSE

R5

-.:OD I 11 PARAI1 7

:-oLocaL ll
: aoAZ-135r l.!- ( (UsR (&FFF4 ) Dlv&lOooo ) ANDl5 ) - t
:.0 I FI"r=7ORt1=3ORt't-6ENDPROC
:lOU!?^(11 l,!OD3+1)
: roz=2rH
:2OPROCUD( X, Y, 4 ) : PRocUD ( x, Y, -4 )

:]OENDPROC

=40oEFPROCUD( X, Y, S)
.aoLocaLFi/., B/., c7., DL, EL

.BOC'4=FNC(O)

:2OEZ=FNCIO)
_30tFEZ-C7<2 IHENTBO

-60IFPOINT(F7", Y-S)-V PROCUD(FZ, Y-S, S)
'-7 0 tFFX.<ETA.|.FENZ SO
TAOIFSZ-DZ<Z THENA3o

3IOIFPOlNT(FZl Y-S)=v PROCUD(FZ, Y-S, S)
320!FFZ<ATTHENAOO
330IFCZ-EZ<Z THEN880
34OF1,-E1,

360IFPOINT(FZ, Y-2*S )=V PROCUDIFZ, Y-zas, -S)
37OIFF7<CZTHENA5O
38OIFD7-87<Z TH€N930

6

RV1

LEDl

CONTINUEO OVEB
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: MOVEXCOX, YC07.:PLOT6, NXC07., NYCOZ'T=ITIIE: REPEAI UNITL
TIFE>T+5: PLOT6. XCOZ, YCOZ

l ITOUNTIL FNPB=1
t taOPROCl.lAlT: CCOLO, CoL: HovExcoT., Ycoz DRAl{NxCoT, NYCOZ PRoCoF

I I9OENDPROC
12OOO€FPROCRUEBERR
12r OLOCAL

NXCOZ. NYCOZ: COLOUR3: COLOUR 128: FR I NTIAB ( 2, 20 ), "* ', PRocl"rAIT
I22OREPEAT
te30PRoccooR
I24oIFXCOZ<l2E AND YCOT>6BB AND YCOZ<1024

PROCCOL ( XCOI(, YCO7 ): UNTIL FALSE
I250IFxCOZ>126 PROCRECT: UNTIL FALSE
t260rFxco'l< l2a airD Ycoz<6€a

COLOUFO. COLOUR I2A: PRINTTAB ( 2, 20 ) J "*" ; UNTIL TRUE: ENDPROC

I2TOUNTTL FALSE
l2BOENDPROC
I?'ODEFPROCPL ( I, Y, NX, NY)
l3OOHOVEX, Y: PLOT6, Nl, Y: PLO16, Nt, NY: PLOT6, x, NY. PLOT6, x, Y

T3IOENDPROC
l32ODEFPROCFECT
1330PROCON
l34OREPEAT
I3IONXCOZ,INT( (65536-ADVAL( 1 ) )/51. ?) : NYCOT=INT(ADVAL{2,/64)

: PRoCPL ( xcot(, Ycoz, NxcOz, ilYCoi() : PRocPL ( xcoz, Ycoz, Nxco'1, NYcoz )

136OUNTIL FNPE-l
l3TOPROCI|A I T r CCOLO, COL: iOvExCOz, YCOZ: DFAINtCoz, YcOTr DRAINxc

OZ, NYCOZTDRAIIXCOZ. NYCOZ: DRAWXCOZ. YCOi(: PROCOFF
13€IOENDPROC
I39ODEFPROCPEN

NICOZ, NYCOZ: COLOUR3T COLOURI2E PRINTIAA(2, 14), r*ii PROCI,JAIT
l4IOREPEAT
1420PROCCOOR
l43OIFXCOZ<r?A AND YCO?)6AP AND YCOZ<1024

PROCCOL(XCOz, YCOZ) UNTIL FALSE
l44OlFxCOz>1?B PROCPEN2T UNTIL FALSE
1450IFXCOZ<l2E AND YCOZ<6Ba

COLOURO: COLOUN T2E: PR INTTAS ( 2, I 4 ) ; ..I.. i : UNTIL TRUE ENDPROC
I46OUNTIL FALSE
I4TOENDPROC
l4BO :

T49ODEFPROCPEN2
1500PROCON
I tlOCOLOUF3 COLOUR t2A PR INTTAB ( O, 1 5 ) ; "*** " r

lgEOREPEAT

Is3ONXCOZ.lNT((65536-ADVAL(t))/51 2 ) : NYCOZ=INT ( ADVAL ( ? ) /64 )

I'IOVEXCOZ, YCOZ: ORAtINXCOZ, NYCOZ: PROCCUFSOF: PROCCI'RsOF: XCOZ=NX

cOZ:YCOZ-NYCOZ
1s4OUNTlL FNPB=1
lssoPRocL/AIi: COLOUFO: COLOURl28: PRINTTAB(0, !9)j "**)" PROCOFF

lS6OENDPROC
197OD€FPROCI"JIPE
lSEOCoLolJR 3: COLOURl26 PFINTTAB(2, ll)"r"
T59OREPEAT
1600PROCCOOR
16tOIFXCOZ<tZB AND YCOZ>6BA PROCCOL(XCOZ, VCOZ,TUNI!L FALSE
I620IFXCOZ> I28 PROC(IPEz UNTIL FALSE
l630tFXCOZ< l2A AND YC07,<688

COLOURO COLOURl2A PRINTTAB(2, 1l)"i"j UNTIL TRUE: ENDPFOC
l64OUNTIL FALSE
l69OENDPROC
l660DEFPROCIIIPE2
167OPROCON. PROCI,JAIT COLOUR3: COLOURl2A PRINTTAE(O, l2), "t**",
vDu5
l6AOREPEAT
169ONXCOZ-lNT( (63336-ADVAL( r, )/51. 2) : NYCOZ=INT(ADVAL(2)/64)

: iOvENxCO%, NYcOT: PROCcURSORT PROCcURSOR: ttovENICOz-16' NYCOZ+16
:PRlNTCHR'234
ITOOUNTlL FNPB-t
lTlOPROCi{AITr VDU4: COLOURO: COLOURI2Ar PRINTTAA(O, 12) "{r*"' PR

OCOFF
ITzOENDPROC
lT3oDEFPROCCOL ( XCOZ, YCOT)
l T4OCOLOUFO: COLOUS ! 2S PRINTTAE(2, O'i "1": COLOURITCOLOURI29: P

F TNTTAB (2, 2 ) I 'i": COLOUR2: COLOUR 130: PA TNTTAE ( 2' 5 
'; 

"*": COLOUR3

: COLOUF 131: PRINTTAB ( 2. A,; "r "
lTSOCOL=POINT ( xCOZ, YCOZ)
1760IFCOL=O

OCOLO, O: COLOUFl' COLOURl2A:PRINITAB(2, O), "*"i I ENDPROC

l770ccoLo, coL: coLouRor colouR 128+COLr PR INTTAS ( 2, 2+3* ( COL-1 ) )

lTAOENDPROC
IT9ODEFPROCC IRCLE
1800LOCAL

ICO'|, YCO:I' R'/.' A'/.' NZ COLOUR3:COLOURl?8:PRINTTAB(?, ?3)i "r" i :PRO
CEAIT

lElOREPEAT
lB20PROCCOOR
Ia30IFXCOZ<124 AND YCOZ>688 PROCCOL(XCOZ, YCOZ' UNTIL FALSE
te4otF\co1.>12€i PROCC IRKT: UNTIL FALSE
tatolFxcoz<lea AND Ycoz<6aa

COLOUROT COLOUR 1zar PR INTTAB ( 2, 23,, "r", : UNTIL IRUE : ENDPROC

I86OUN1IL FALSE
lBTOENDPROC
TABODEFPROCC IRl(T
lB9OPROCON

IglONXCOZ-INI( (65535-ADVAL( 1 ) ) /51. 2) : RZ-ABS(NxCO'1,_xcOz )

l92oFORNZ=1T02
l930lrovE

ABS(NXCOZ-XCOZ)+XCO/., YCOL: FORA1.=L.rO6OSTEP3 PL0T6, XCOZ+RTrcos
( At( ), YCOZ+RZ*rin(AZ): NExT

1940NEXT
199OUNTIL FNPB-1
l960PROCHArr |IOVE

AAS(NXC07--XC07.)+XCO'1, YCOZ: FORA7.=\1A60 DFATJXCOZ+RZ*c os ( AZ), YC

OZ+RZ*! in(AZ) : NE)(T PROCOFF
!9TOENDPROC
l9SOOEFPROCTEXI
1990COLOU83 COLOTJRl2A PRINTTAB(2, a9), "*" COLOUR

COL PFOCI,.IAIT
zOOOREPEAT
2010PROCCOOF
2020IFXCOZ<128 ANO YCOZ>6EB PROCCOL(XCOZ, YCOZ) UNTIL FALSE
?O3O IFXCOT.> I2A PROCT UNIIL FALSE
2040tF xco7.<l?a aND YC02<648

COLOUFO COLOURl2A PFINTTAE(2,29)' "*" UNTIL TRUE ENDPROC
20sOUNTIL FALSE
2O6OENDPFOC
2OTODEFPROCT

2090PROCON VDIJ5 IIOVEXCOT-14, YCOZ+13
2IOOREPEAT A=CEI IFA=13 UNTIL TFUE ELSE VDU A UNTIL FALSE
2110V0U4 PFOCOFF
2120ENOPROC
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REWRITE THt, HIGH SCORE TABLT,S

VULfAn
EtEfTH

;1. you've gota BBC. You've alsogotenemies. With the Cunshot, you'llhave allthe opposition cowering in corners. 8-directional action
and an all-in-one moulded stem allows accurate annihilation and strength to survive those all-night sessions.

Dual fire buttons for fading fingers (and a rapid fire version when they're really coming thick and fast).
And, if you break it (and we know you'll try) our l2-month guarantee will pror'e invaluable. Only 18.95

For the Cunshot, Vulcan's colour-coordinated, totally hardware BBC interface comes with a free
tape which converts all keyboard software for loystick use. Exceptional value at t 12.95,
l2-month guarantee.
And, if you're a bit short of the readies, the Harrier is a tailor-made ioystick which plugs directly

into the BBC analogue port. Colour-coordinated and with a l2-month
guarantee, only I 10.95.

See the range ofVulcan
joysticls and interfaces atyour

local stockist... we'll see
you on the high score tables.
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MODEL B ROM FIRMWARE

-

This ROM represents an in-
teresting specialist application of
the BBC'S firmware Iacilities.
Ess€ntially it lets you read from or
write to the whole machine
memory as if it were a filing
system, called r lO, with the mai
n intention of simplifying the use
of the ports and the 1 MHz bus in
conhol applications. The use ofa
filing system is an imaginative
mov€ as it makes the facilities
available from any language.and
Iull 6502 second processor com-
patibility is readily assured. The
I/O memory is always the one
addressed.

When the ROM is installed
the machine powers up in its nor-
mal filing system but th€ filing
system in the ROM, although not
activated, res€rves three pages oI
work space for itself, so you will
find that in a tape machine
PAGE - &1200 and with discs
&1C00. If you do not want to use
the ROM you have to type
+ NOIO and hard reset to get the
three pages back for your own
use. This is, I think, a rather un-
fortunate way round to have
chosen to set up the ROM. I think
it is generally better to have to
positively activate a ROM that
pinches valuable memory rather
than have to disable it, particular-
ly if , as in this case, it is a ROM
that you ar€ not lik€ly to use on
every occasion.

ACTIVATION
To actually activate the I/O filing
system you type rlO and your
DFS or tape filing system disap-
pears until re'activated by
{.DISC or r*TAPE. You can

quite happily switch between the
I/O and normal filing systems as
required with open files in either
system being preserved pending
your return.

To use the ROM to write to
memory you must write a se-
quence such as :

10 ecreen % = OPENOU-
rMEM"

20 PIRtr *ten% = &7C00
30 BPUI r ccreen

% .Asc'flv"
MEM being a pre-defined chan-
nel to the l/O processor
memory. A large number of
other such channels are provid

An evaluation of the sJ
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disaster.
This is all getting a bit com-

plicated now, but what I am really
trying to do is to impress on you
the immense power of the ROM.
It is certainly not to be regarded
as a beginner's easy inkoduction
to port control but is very much,
in my view, a tool to assist the
s€dous programmer who wants
to write compact and readable
BASIC code for control applica-
tions. Regarded in this manner
the ROM is an €xcell€nt tool.

The manual is densely pack-
ed reading and needs careful
study but it is generally clear and
accurat€.

Before summing up I should
m€ntion some of the other
facilities available. The tvpe of
thing that I have illustrated with
the user port can be done with
the 1 MHz bus through a channel
"BUS" which operates in the
same way as "MEM" but accepts
a 24 bit address as its pointer.
Dedicated channels for all the
6522 VIA Iunctions are also
available, including access to the
interrupt control registers and all
the event timers. Also provided
in the ROM are some unrelated
routin€s which seem a bii out of
place but may be gratelully
received.

*TERMINALBBC converts
your machine into a dumb ter-
minal using the serial port. You
have to s€t up the baud rates etc
on the port with FX calls belore
calling the ROM. The terminal
software worked well on the l/O
and 6502 second proc€ssors and
although it is not very
sophisticated, any second pro'
cessor compatible communica-
tions firmware is to be welcomed
at present.

r ROMFILL allows you to
hansfer code from &3000 to any
specilied ROM sock€t, provided
it contains RAM, of course. This
also worked satislactorily, but on-
ly from I/O processor memory of
course,

ln conclusion I would cer-
tainly think that this ROM is to be
seriously considered by anyone
with conhol applications in mind
Ior their Beeb, but I cannot help
feeling that, given the prevailing
price of firmware from other
sources, it is p€rhaps a little ove,
priced at !45-00.

ed, many with the value of
PTR I pre-set and fixed. The
most useful are those which re{er
to the user port. The lollowing se-
quence will write the valu€ &FF
to the port and then read and
display th€ port status.
l0 portoutx = OPENOUT.USENFORT.
2O portlnl = OPENIN.USERPIOBT

30 BPUT;f portoutl,&FF
40 PRINf BGEI f, portln *
USERPORT is a pre.defined
channelwith its pointer set perma
nently to &FE62. Notice that
there is also no ne€d to set up the
data direction register Ior the
port, the firmware automatically
configures th€ port corectly as an
input or output dep€nding on
whether you are reading it or
writing to it.

Even more uselul are chan-
nels that will read or w te in-
dividual bits of the port. The ex-
ample below shows how you
might switch a light on and off
connected to a switch conkolled
by bit 0 of the port:
l0 ltght x = oPENour"

BITO"

30 BPUT# hght,onX:REM
Swltch on

40 BPUT # ltsht,
OFF%:BEM Su,ltch ofl

All the other port bits, including
bit 8. which is the CB2 conhol

line, can be accessed in the same
way.

It should be fairly clear from
these examples that program+-
rng the user port with thrs ROM'is
very ea sy and moreover
automatically produces very
readable code. but il this was
your only reason Ior wanting the
ROM I think that you would
regard the !45-00 that is costs as
expensive and determine to
buckle down and learn about bir
wise logic and masking, but there
is much more available.

A generalised and more flex-
ible {orm of the channels that let
you write to the individual bits of
the user port is provided so that
you can take complete control
over each bit in a particular b,'te.
You have to set up a format,
Such asl
Potti = OPENOUT'USER-
PORT l-0.T.-"
This would mean that, whenever
a b}'te was written to the port, bits
0, 4 and 6 of the port would be
unafleded, bit 1 would always be
held set and bit 2 res€t. Also any
wlite would toggle bit 3 and map
bit 1 of the byte w tten into th€
port at bit 7 and bit 0 of the byte
into the port at bit 5. Imagine try-
ing to program that lot from scrat-
ch! There are also options to latch
write only locations which €nsure
that a copy of the location is kept
in RAM and available for reading
between wdtes without risking

str
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: -ECTHON, BBC Model B
iany os, BASIC l/ll) OUAL-SO FT f9.95 TAPE

f,l2.95 D|SC

"There is one fault though- I am going to lose a lot of sleep over it, it is so addictive". Steven Wiseman
of Liverpool.
''Many thanks for the lantastic game- As soon as I received it, there was no stopping until the end ol
lhe season". J. Hooley of Twickenham.
"l am wtiting to say what a wonderlul tootball program SOCCER SUPREMO is. lt really is the
best lootball game on the market at tho moment." Anlltony Hayes ol Redcar.

..SI|GGER 
SUPREMI|"

NOT SO MUCH A GAME, MOR E A WAY OF LIFE I

You have iusl been appornred Manager of a newly promoted lst D vis of C !b a.d t s up to you ro iraDslorm rhis ve.y
ordinary s de inlo one thal can rea lsnca y challenge ior lhe l sr Divrsron Cha,npro.sh p wilhrn the next 5 seasons Yo! nrust
assessyo!rsidescapabilitesandthen thro!ghyouryouthpolcyandtherransferma.ker relnfor.e the strengrhs ana elirnlfate
lhe weaknesses ll s all so easy or s il)

fV]AN, FU LL PITCH, FU LL IVIATCH GRAPH ICS SIM U LATIO N

a 42 match season,2l home games, 2I away games
a Transfer market (Rush, Robson, Hoddle etc).
a 4 4 2, 4-3-3 and 4-2-4 team formation.
a ln match tactical adjustments.
O Opposition skills related to League record.

a Opposition: 2l of the cLrrrent 22 DIV 1 sides
a Match iniuriesr Your phvsio reports
a Team selection by names. (enter initials)
a Home/away bias, opposition tactical play
a Taclical substitutions

And many more features, but will take a full page advert iI we are to continue, (That'll be O.K. Ad. NIan)

-1e game will be posted on the
same day as the receipt of
:.der. ACCESS telephone
aJthorisations should take no
-'lore than two days to arrive.

OUAL-SOFT
Dept. ABC.,
18, Hazlemere Rd.,
Stevenage,
Herts. SG2 8RX
Tel: (0438) 721936

Please supply a copy
of SOCCER SUPREMO
I enclose a cheque,
postal order, ACCESS
card authorisation for
t9.95

lPlease skte Elect@n ot 88C)

Name: .

Add ress

CARD NO:

FOt? CONNOISSEUI?S
OFACIIONI, IEI$JRE OR I.EARNIII\G

BBC Electron

o.rl. tt.tg
:rolbngs lh€ (OSMOS

'en^B Bur b,6 womed, re
lEW P&AS8

,!!.,olay6t yout spott,
-ts progrcm Nobobly,1o||s o lol moB lhon

^rl$ltl 
UCr Jsnld

tl.lt
:.re.l lhs .lrogon o.d
! trSMOS Co.to

.lh vo.t @l€ntlol... (A

It'lwat a CI Lnlot
t9,9r

OunMl h6 KOSMOS ,obor

(Parsohot Computlna
lodov, Octobot 1W)
DatallFt tutorr ar,9a

jig3oe purd€ by rond or

- NEw PELE,.SE Dtsco!6r
EutcrF,e wllhod l$vhg

_re 
IDENTIFY EUROPE proglom provides o loscinoling woy ol dlscovering ond leotnlng lhe geogrophy of turope. The prcgrom wtt prcvid€ hours ot omusement for

'^€ ANswER BAcx s€des needs ftflre,nrodudion. rr!1-tJ,S"1'Ji'#li"3JffiHr'ii',.13iif3li"'lll$Ttln *rn o roscinotins ond compelins somo. Th6 sen,or
:nd Junior qul2zgs 6och conloln 75() quosllonr ond 30000p onolon${ers on Generol (nowtedge. Th€ Spods plogrom is gvdn lorgd c6nioinini o mind-bending
100 quesllons on Sporl ond lwo hlgh{peed mochlno cod€ gom€! . foollcoll ond l6nnis. Bul lhols nol oli For qu[lons. tutt tocititiei o.e providei tor creoting ond

soving ne$/ qulzes or modlMng lhose supptted - ond you don't n€6d to be o progrommerl

KOSMOS SOFIIT/ARE I.TD
I Pilgdms Clos6, Hodinglon, oUNSTASLE, B€d.. LUs 6LX

Iel. (05255) 3942

Oootors, coniocl Llghinlng, Mlclodeot, Prot€u o.Tig€r

ANSiWER 8ACK Sporr O CC.CS ! ANSWER 8AC( Juniq a e,CpS n Addless .....................

Ord66 ore nomolly clespolched wjthin 48 hours I(OSMOS SOmVARE LID. I Pllg.ims Close, Hodinglon, DUNSTABLE, 8eds. LUS 6tX lel. (05255) 3942
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A MANUAI- describes how t0 operate the M0USE and the ROM

roulines which are available in both basic and machine code

programs.

AMX ART - a superb computer aided drawing program on both tape

cassette and a 5]" floppy disc with its own manual. lt is suitable lor

a wide range ol uses including preparation of illustrations,

architectural and engineering detail drawings, teachers' worksheets,

and just creating your own pictures. lt soon becomes addictive.

AMX ART includes full use of on screen menu boxes, icons, and pull

down menus s0 that beginners find it very easy to learn and gain

conlitlence in lhe use ol the 8.8.C. Micro.

An lC0N DESIGNEB program which enables you to create and store

icons for use in your own proglams.

The AMX MoUSE - an advanced lhree buttoned mouse which simply

dugs into the B.B.C. usa port drawing its power Ircm tlE computer.

AMX ANI GNAPHICS PNOGNAM

The AMX RoM - contains last machine code routines for creating 0n

screen windows, icons, and pointers and enables to MoUSE buttons

to be programmed lor use with commerial software such as

Wordwise and VIEW.

The AMX MOUSE can be used

with any B.B.C. Model B

computer Iitted with the

0peration System 1.2 and is

compatible with lhe second

processor and disc or tape filing

systems.

The AMX M0USE is adjustable Ior sensitivity via software

control ard thre€ buttons can be programmed to simulate 24

different key cdes.

The AMX MOUSE may be disabled by a simple software command

and will then not interlere with nomal operation of the computer.

The AMX ART programme

enables users to print out screen

displays using any Epsom

compatible dot.matrix

printer. 0wners ol .l

non-standard printers

may use their own

screen dump routines

s
st
=
'aia
s
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AilX MOASE

TIIE AMX MOUSE PACKAGE

)

flt1ieE
O

T?

6nrDurx
FAST 

'sLow
SERIAL

PARATI-EL /
TAPE

Dtsc r'
TCOMMAND

CAXCEL

MODE 8OXE5

f

m

CTEAR

PULL DOWN MTNU5

OPTIONS

CURRENT
PATTERN

Sign!tu..- Datc-
{Please tick choice of
media for AMX ART) Cassette 3" Disc 51" Disc

To: Advancod Mrmory Syslsms Ltd., Woodsido T6chnology
Conrra. Gr6sn Lane, Appl6ton, Wsrrington, WA4 5N6. Engl6nd.

Address

ll not available lrcm one ol ou main d€ale6, fill in the coupon and we willsend you an

AMX M0USE wilh AMX ART with ou lull no quibble money bacl guarantee.0R

phone 0925 602690,62907 for insta Access u visa orders.

Y.* i! . *ord F0..5!{0 Foglam ty Acc.toll Lld.

'tro.d{i!.' is a wo(dlocessirg Fog,.D h Coipul.r Comspls.

The AMX M0USE is an advanced opto.mechanical device which

brings to tlE B.B.C. micro facilities hitherto only available on more

erpensive machines. lt enables you to use advancd featutes such

as |C()NS, W|NOOWS, and P0INTERS in your own programs.

The AMX M0USE can be used with ordinary programs to replace

the cursor keys and with the AMX software it turns the B.B.C.

micro into a lar more usa.friendly device, enabling beginners t0
quickly leam to use the computer for a wide tange of prposes,

including C0MPUTER AIDED DESIGN, Word Processing, and a host

ol busines uses - to say nothing of its inclusion in games software.

A further range of software will be released in 1985. Starting whh
"DESK T(]P MANAGER'i

I
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PATTERN EOXES

,.,+.'
SPRAY SIZE EOXES

T:1a

H
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Please send No-AMx MOUSE package/s
{including AMx ART and EPROM) at f49.95 inc. VAT and P&P.
I enclose a ch€que/Po for f-or debit my credit card.
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MODEI B

-
-

CLEAR 4I

I

I

a
r., ...,,;',!.j

r'l

l
/

I

Il
L.---.

inc. VAT and P & P
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MODEL B

Joruthen Evat s

If you are fed up with loading files
from cassette the chances are
either that you are frushated by
Its slowness and suspect reliabilitv
or thal you require serious file
handling which is impractical on
the tape system (or both)

l[ you are hesitating to buv a
disc drive it may be lhe price that
is putting you olf. or the sheer
confusion. Do you need standard
size or minldiscs. 40 tlack or 80
tsack? Do vou need a dual disc
drive, or pirhaps a double sided
single drive? And what is going to
happen now that the single densi.
ty chip conholler used by the
standard Acorn DFS has gone
out of production? The observant
may have noticed that Acorn's
Elecbon disc upgrade, new ABC
computer and Level 2 Econel all
involve a new double denstty
chip. Makes you wonder doesn't
lt,

If price is the problem and
you don t already have a disc
drive interface fitted to your
machine, yol.r miqhl consider a
fast tape system as an alternative
solution. There are two srrstems
on the market that I am aw-are of
One is the Ikon Ultradrive
(upgraded Hobbit) which I
reviewed in the October issue of
A & B Computing. The other is
the Phloopy, distributed by Phi
Mag Systems (Trenogqi€ In.
duskial Estale, Falmotrth, Corn-
wall TR114RY). There is a con,
slderable price dilference, with
the Ulhadrive retailing at a totally
inclusive price of f79.95 and the
Phloopy at € 147 75 (not
withstanding the misleading €99
at the top of their advertisements,
which does not include VAT. in-
terface, carriag€ etc).

The Phloopy's claim for
superiority over the Ultradrive is
faster file access due to a much
faster data ftansfer rate. on,board
microprocessor and 16K (rather
than 8K) filing system ROM
which avoids the need for a utilitv
tape. However, as we shall sei
later, the practical fil€ access time
on the Phloopy is incredibly
variable, according to how it ls
used. Its main claim over disc is
price, though at around €150 it ,s
not much cheaper than the
ch€ap€st 100K systems (with in-
terrace) that are now being adver-
tised. The only other advantage I

ls fast tape the answer
f or your- filing sys-tem

requirements?

* VERIFY and note, in par-
tlcular, the absence of rr COM-
PACT and * BACKUP. The
former, as I have €xplained, is
not needed but the latter would
have been useful especially
because * COPY can only han-
dle one file at a time with no
wildcards etc.

We now consider the critical
question of the speed ol the
system which, at the price asked,
one would expect to improve
constderably on the Ultadrive
and approach that oI a disc. First
impressions are that this is indeed
so, until one investigates a little
more carefully.

A standard 100K Phloopy
cartridge takes 13 seconds to go
around the loop, so this is the
maximum time that it can lake to
load a single program. By com-
parison the Ultadrive can take
up to 45 seconds when formatted
with two catalogu€s on each side
oI the (120K + ) tape, and it can
take up to 45 seconds to change
catalogues l, you start at the
wrong one. Hence, the Phloopy
shows a big advantage over the
Ulhadrive but some inferiorlty to
disc unless the program loaded ls
the Ilrst file recorded on the tape.

The big speed advantage of
rhe Phloopy over the Ulhadrive
may, however, be lost or revers-
ed lf a program loads in several
parts. This is because the
Phloopy can only pick up one file
on one spin of the loop, and can-
not chain a series oI programs
recorded iD corect s€quence at
one paas. This do€s, at least,
have the advantage that one does
not need to wony about the
ord€r in which programs are sav-
ed. However, we can begin to
see why there is much more ln-
volved ln file access time than
data hansfer rate.

We now come to th€ major
weakness of the Phloopy, which
is lh€ way in which it handl€s
data ffles. AII filing systems load
and sav€ data files slower on the
BBC micro than LOAD, SAVE,
I LOAD or * SAVE operalions,

becaus€ the filing syst€m is swit.
ched ofI between blocks of 256
byt€s. The effect on the Phloopy
ls, however, much more
dramatic than with other systems.

With a single data file open,
as when using Wordwise, lt

can think of is that the tape car-
tddges are lar more robust and
easy tor handle than floppy discs

- a us€Iulpoint if young children
are involved in the use oI the
computer.

HARDWARE
Anyone who has opened a com-
puter magazine in the last few
months will have seen a full col-
our Phloopy ad explaining its
"byte wide" head, ie eight tack
recording, which has enabled
them to achiev€ the astonishino
data hansfer rate of 10K per sel
cond, which is comparable to
disc.

Unlike the Ultradrive (which
is re€lto reel), the Phloopy uses a
continuous tape loop, but one
whlch they assure me is superior
in design to the much criticlsed
Slnclair microdrive. Apparently
the latter us€s a Cenhe Tap spin-
dle, whereas the Phloopy uses a
Bin Loop, Ior the b€nefit of any
readers who might appreciate the
dlsdnction.

The tape actually has extra
backs which carry redundant in-
formation to allow automatic er-
ror detection and conection bv
the built in microprocessor. [t
uses random rather than serial
access, which means that a com-
plete map of the tape is read each
time a flling system command is
issued, and a file can be saved
and retrieved in separat€ chunks
dishlbuted throughout the tape.
For this reason, the tape never
needs to be compacted, since all
the free space from the fiont of
the tape is automatically filled.

A nice feature of the
Phloopy is the on,board
microprocessor which performs
some op€rations, such as format-
ting a tape, while returning con,
trol of the BBC compuler to the
user Although the system needs
to return the recording head to
the splice following each filing
operation, this is again handled
by the microprocessor without

occupying the computer's time
once the save or load has been
completed.

Th€ Phloopy connects to the
disc port and r€quires the fitting
of an interface. I didn't have to do
this myself since Iwas loaned a
suitably equipped micro for the
review, so I can only pass on a
summary of the very clear and
detail€d instructions in the
manual {the documentatlon is
generallg very good).

Two 14 pin connectors ar€
inserted in the IC79 and lC80
sockets and a much larger con-
troller board into the IC78 socket

- the text suggests that lining up
the pins might be a bit tricky here.
There is, of course, a filing
sgstem ROM to be fitted into one
of the sideways ROM sockets,
and a bit that will frighten some
readers - a need to cut the wires
leading to resistors R22 andR23.
The flnal step is to connect the
rlbbon cable to the disc port and
the power supply cable to the
socket provided on the BBC
machine. Although the in-
structions are clear, with
diagrams, some people will in-
evitably lack the confidence to do
it th€mselves (or be worried
about warranty), in which case a
dealer's fee must be added to the
cost o, the system.

OPERATION
The Phloopy loads and saves files
in a completely automatic fashion
and responds to all the usual fll-
Ing system commands
( r CAT. I SPOOL etc) in addi-
tion to permitting use ol the
BASIC commands for random
access such as PTRI and EX-
Tl . A lull list of Phloopy's addi-
tional commands (all in ROM) is
glven in Table 1. The manual
gives a detailed description of all
flling system commands, both
general to the micro and sp€cific
to the Phloopy. A disc us€r
(Acorn DFS) looking at Table 1

will spot the addition of the useful
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':anages to pick up (or lay down)
:cout 1.5K and then must do a
:omplete loop before it can do
:ry more. To test the effects oI
::is I loaded the identical smallish
c 3K) Wordwise file on several

::fferent filing systems. A Teac 80
:ack disc drive took a surprisingly
:ng 14 seconds, while domestic
:assette loaded the file in 140
-conds.The Phloopy took 70
;econds and lost comfortably to
::1e Ulhadrive which loaded in 50
-.econds (all Iigures approx-
:nate!).

Phi Mag have responded to
:re Wordwise problem in two
.,.ays. One is that they have pro-
:uced shorter loops for develop-
nent work. The same file loaded
r 32 seconds and 20 seconds on
a 50K and 25K loop respectively.
The snag is that these short tapes
:ome very expensive for the
:mount of data they hold. The
nandard 100K cartridges are fair-
.! pdcey in my opinion -!18.11 for 5 or !4.25 bought

singly. Both 25K and 50K tapes
wrll sell at €16.95 for 5 ot !4.03
individually. The company also
tells me that they are developing
their own wordprocessor for the
Phloopy which they plan to supp-
ly free of charge on carhidge
when the whole sgslem is
bought. I have, of course, no
idea how good this program wlll
be. but I understand that it will
ov€rcome the slow save/load
problem. At my suggestion, the
company are now testing View
for its suitability of use with the
Phloopy.

Wordwise is not the only
user of data files of course. which
may be used for saves in games
Programs and also in users' own
BASIC programs for data logging
etc. This is where I have to give
the really bad news. The
Phloopy, like disc and Ultadrive,
claims to be able to handle up to
five open files at once. Unfor-
tunately, once a second data file
is open, the syst€m can only han-
dle one 256 byte buffer per spin

of the loop on any open data file.
In one test I loaded a small

3K data file ftom a BASIC pro'
gram first with one file open and
then with a second opened. The
Ultradrive took 28 seconds in
either case. The Phloopy {100K
tape) took 32 seconds with one
iile open, but an horrendous 2
minut€s 41 seconds with hro files
open. I am forced to the conclu
sion that for all practical purposes
the Phloopv is a non-starter as a
multiple file handler.

SOFTWARE
Once you up$ade your filing
system you willrun into problems
with commercial software. Some
programs are available on disc,
but many, especially games, are
not. Despite the claims of th€
advertisements it appears that no
commercial software houses
have as yet committed
themselves to supplying sofh,vare
on Phloopy carhidges. Transferr-
ing tape programs to disc runs in_

to two problems, program pro-
tection (if present) and use of
memorg, since the disc system
sets page uP from &E00 to
&1900.

Similar problems arise with
the Phloopy since it normally sets
PAGE to &1600. The problem is

a little easier than with disc since
a program can be loaded dir€ct to
&E00 if it does not then attempt
to load or save another file. and
to &F00 allowing chaining of
other programs etc. However,
anv program which loads below
&E00 will need to be
"downloaded", ie loaded in
higher in memory and then
shifted down in software before
running.

Phi Mag have provided sup-
pl€mentary documentation to
their customers on how to
download machine code, as well
as BASIC programs. They have
also provided a command in their
RoM. r, TRANSFER, which

A&B COMPU|ING FEANUARY 19A5
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kansfers single files from cassett€
to Phloopy automatically. Whilst
this will transfer a locked file. if
protection is found on the odginal
it is also placed on the Phloopy
copy. Whilst the company
presumably did this to avoid ac
cusations of aiding piracy, it was
actually a mistake, in my view.

They seem to have entirely
overlooked the fact that most
machine code games load below
&E00 and thus cannot tun on
Phloopy without downloading.
Since a protected Phloopy file
can only be 'i RUN, their
(presumably) frustrated
customers have no means of
* LOADing the copied file in

order to download it. There is

also a bug in the tr TRANSFER
routine, which sometimes puts
protection on to harmless BASIC
programs which then reluse to
CHAIN. Such programs can of
c ourse be trans{erred by
* TAPE, LOAD, * PHLOOPY,

SAVE etc. but the utility provided
is more convenient and should
work as documented.

teachina comDuter science and
laborat;v applications will re-
quire this facilitg, so the Phloopy
musl concede this potenlially
lucrative market entirely to discs.
The Phloopy might appeal to
primary schools because of its
relatively fast program access
time and robust carhidges. Whilst
much educational software
makes use of the datafiles. these
are generally single file opera-
tions because the software is writ-
ten to work with ordinary cassel
tes.

What of home owners? [
they are pimaily Wordwise

users or programmers wishing to
do extensiv€ data file handling, I
would have to recommend that
they upgrade to discs if they can
afford ii or to lhp Ultradrive if
they cannot. If their prime in-
terest is in writing programs
which do not make much use of
data files then the Phloopy will
provide very good performance.
Whether the system is a good buy
for games players is debatable:
(a) it's a lot of money to pay for
the privilege of loading your
games more quickly, (b) there is
no guarantee as yet that commer-
cial games will be sold on
Phloopy carhidges, (c) a fair pro-
portion of cassette based pro.
grams will prove difficult to
transfer.

One thing is for sure, no one
should buy the Phloopy without
knowing what kind of us€ they
want to make out of the micro,
and checking carelully whether
the system will be suitable. I think
this is unfortunate sinc€ one of
the big advantages oI the BBC
micro is its flexibility. Thus
owners might initially buy one lor
games or educational software,
but later get into wordptocessing
or serious database management.
If they have bought a relatively
expensive filing system they are
entitled to expect it to cope with
the range of filing activities pro-
vided by the machine without
drastic loss of efficiency.

CONCLUSIONS
How good a buy is the Phloopy?
The sensible comparisons seem
to be with the Ulhadrive. which is

much cheaper, and a disc drive
which is significantly more expen
sive (at least one of a quality

worth buying). Firstly, Phi Mag
are to be congratulated on
achieving a superb data hansfer
rate equalling or bettering disc,
and on the use of an on-board
microprocessor which has many
advantag€s. They have convinc-
ed me, in principle, that fast tape
systems could provide some ge-
nuine competition in perfor-
mance with floppy disc systems.

Unfortunately, their cufient
software design does not seem to
me to permit the hardware to
realise its potential. When pro-
grams chain in sections or when
one data file is open (as in Word-
wise) the system's performance is
way below that of discs and, if
an ything. inferior to the
Ulhad ve, unless one is pr€pared
to work with the very short and
expensive tape loops. Worse still,
in multiple file handling opera-
tions in which the disc system ex-
cels and the Ultradrive is
workable, the Phloopg is eflec-
tively useless.

How many people need
multiple-file handling. the
manufacturers will retort. Well. it
is ne€ded in serious database
manipulation, for example. to
keep index files to speed up the
computation of access into large
masterfiles. True. commercial
soft\rare written to use such
Iacilities is aimed at disc users. but
what of programmers who wish
to do such operations
themselves? I would imagine that
secondary school usage in both

Table I
I Commands ln Phloopy BOM

r COPY Coplec a slngle flle to another tape
elther on the same drlve or a dltlerent
drlve
Deletes speclfled llle
Selects drlve
Formats a blank tape
Llsts commands
hovldes parameters oI spectfled ltle
(load addrecs, length etc)
Locks llles to prevent accldental
overwrltlng or deletlon (equlvalent to
r ACCESS on dlsc system)

Selects Phloopy ltllng system
Renamee specllled flle
Gtves a tttle to a tape (opttonal)
Translers a flle lrom domestlc
ca66ette recorder
Reverses t LOCK
Vertfles aaved ftle wlth contents of
memory

I LOCK

r PHLOOPY
r RENAME
r TITLE
T TRANSFER

r UNLOCK
r VERIFY

MODEL B HARDWARE/PHLOOPY
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r DELEIE
. DRIVE
r FORMAT
I HELP PHLOOPY
r INFO



STARdataBASE
The database

aaa
STARdataBASE as the rast. machine-code, true random
access, dalabase program in'l6K ROM for the BBC
Microcomputer, complele with over 75K of FREE extension
Sottware.

FEATURES:
r Up lo 4096 records in a tile.
i Up to 69lields in a record.
i Up to 255 characters in a field (subject to an overall

maximum ol 920 characte.s in a record).

' An entirely User-defined rgcord layout, including a facility
lorcolour.

i Can be used with 40 and 80 kack Disk Drives.
r Entirely Menu-driven, exkemely User-triendly.
* Extremely last search - A single record can typically be

lound in 1 second using the Keysearch facility.
i Search conditions include the lollowing: =, <>, <, >, and

"Anywhere inthelield".
i Powerful facililies to edit records.

' Mail-merging between documents created on Wordwise or
View, and STARdataBASE records.

r Print-out of the whole database or selected Subsels, in the
form ol Record ca.ds.

r Address label printing - (up to 8 across the page).
r Fully documented routines which can be included in user-

written programs and interfaced with sTARdataBASE.

STARdataBASE
Post & Packing .

fa6 25 inc VAT
11.75 inc VAT

EIE
Trade and localaulhorily enquiries welcome
Prices co ecl at time ol going lo press.

t I I I I t t
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for the BBC
GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 4BG
Telephone: Cambridee (0223) 835330/83464 I
Telex:8I594 SAWCOMGD

The Sideways RAM & ROM Expansion Board for the BBC
I0

GD

The GCC HAMROM 15 board adds tothe BBC Micro anolher eleven
sideways ROM sockets plusthe necassary hardware tor sideways RAM

FEATURES
r Fully buftered board.

' Rechargeable battery backup for RAMS provided as slandard.
Recharging circuitry is included.

r The board can be powered by an external 5 Volt power supply,
available as an oplionalextra.

i The unil comes in a case of its own and resides oulside the BBC
Micro, giving easy access to th6 resident ROMS.

r For those involved in development work, most ol the 6502
processor signals arc made available outside the BBC Micro.

' Priority or selection can be assigned lo either RAMS or ROMS.
. ROMS can be used in BAM positions simply by changing two

push-on links.
i Simple installalion - NO soldering.
r Can be inslalled together with mosl other BBC add-on boards.
r Z|F-sockets available as optionalextras. Upto l5maybehoused

on the RAMROM 15 at anyone lime.
r All socket positions are sotlware sel€ctable.
r Free Utilities Disk supplied.
r Comprehensive User Manual included.

RAMROM 1 5 ............... 8129.95 inc VAT (P&P €3.50 inc VAT)
EXTERNAL PSU ............. 15.75 inc VAT (P&P el.73 inc VAT
ZIFSOCKETS .................. e9.00 inc VAT Free P&P with RAMROM)

BE
GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0?231 835330/834641
Telex:81594 SAWCOM

a
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Trada and local aulhonly enqurri€s welcorne
Prrces correci at tihe oI going to press
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Most business computer pro-
grams try to reduce the
executiv€'s dependence on
specialistsr the word processor
can replace an expensive
secretary with a copy typist; the
spread sheet and the accounting
program can partially take over
from the accountant and the
database does away with the fil-
ing clerk. The only problem is,
they alldemand one thing the ex-
ecutive is short of - time!

The "small-business man"
differs from a "self-employed
worker" in that he is more con-
cerned with saving time than
money. The worker will gladly
deliver a local letter b9 hand to
save the stamp or will resharpen
a long-loved saw or chisel. He
only becomes a "businessman"
when he discovers that it is more
profitable to employ the post of-
fice, or buy a new tool and use
the time saved to do more
business. So businessmen and
women will sp€nd fteelv on
ang,thing that genuinely sav€s
time (or achieves better, time-
saving, organization).

The executive's equivalent
of Kipling's "Three honest serving
men" are his diary, his watch and
his telephone. All are used con-
stantly and are a challenging
target for the computer engineer.

TIMEWARP
cLocK/
CALENDAR BY
TECHNOMATIC
Timewarp is a small box, about
the size of a cigarette packet,
which plugs into the "user port"
underneath the front of the com-
puter, and maintains an accurate
time and date. even when the
computer is switched off. It does
this by means of a nickel-
cad miu m battery, which
recharges whenever the com-
puter is switched on. Although it
is advertisd as "supplied with ex-
tensive applications software",
the unit comes with a tape
cassette containing just three
programs:

- one to set an alarm for a
given time and date,

- one to continuously display
the time and date at the top

A&B',s own busy
executive investigates

digital desk-top devices.

ACACIA DIARY
AND RAM
Leave the lid off your spare can
of pet ol and gou soon learn what
"volatile"means; running out of
fuel late at night on a lonely road,
to the accompaniment of a slight
smell! Your spare pekol has
"flown away". A computer's
memory is similarly volatile -switch off and everything
evaporates. Tedious sequences
are necessary, from discs or tapes
or even the laborious keyboard.
For a diary, whos€ information
must be instantaoeously
available. it is useless.

Unless you buy Acacia's in-
genious RAM that is. Acacia uses
a long-life battery that will main-
tain power for five years, after
three years the ingenious diary
itself reminds you to change it!
The device can contain not only
the time and date, but also
30,000 characters oI memory, all
non-volatile. Switch off, take a
fortnighfs holiday, switch on and
it is all waiting for you!

|IMEWARPS abm in oQntion.

oI your computer screen,
one to reset time and date
should this be necessary.

The makers urge that the user
should write progams to us€ the
device as, for example:

- an electlonlc dlary, with
automatic alarm, to give
reminders of appointments,

- an automatic label date-
stamp, for incoming mail or
perishable goods such as
fluit or pharmaceuticals,

- dating oI cheques,
documents and cotre-
spondence,

- industrial or scientific pro-
cess conkol where precise
tim€ and dat€ need logging,

- an employer's time-clock
(for clocking on and ofI
work )

- with a speech syntheslser
(a device that imitates
human voices) to pro-
gressively bully the busy ex-
ecutive:
* "You should leave your

appolntment in half an
our St"

* "Ten minutes lo go Sir"
* "Time to leave now Sir"
t "You're late, You're late,

You're late!"

The handbook is no more lhan a
number oI duplicated sheets in
extemely smali print which is dif-

ficult both to read and under-
stand. As soon as they started
talking about machine code and
memory addresses I gave up but
no doubt enthusiasts would
delight in it.

ACACA'S diary in opcration: k feithlu y ,eqated the reminde. every
flve ,nlnutes untfl I deleted it and btt.

At !33.35, the price is
modest - Technomatic tell me
that a real time clock for the
Apple costs $150-$300.
However only those executives
who are computer enthusiasts
will spare the time and effort to
write programs that fully exploit
this device. For them, and for
many scientists and process
engineers as well as hobbyists, it
could offer a low-cost solution to
many tasks.

The simple but elegantly ef{i-
cient diary is the most obvious
application, and we fell in love at
Iirst sight. I staggered, weary-
eyed, into my office this morning,
trying to remember what the day
held in store. I switched on, to be
greeted with a polite reminder to
sit down and w te this article,
keep an appointment with a
client mid-morning, deal with an
invoice that must be paid today to
claim prompt payment discount

Rt nL I ll'1t CLOCK ,,C ALENDAR

:OO PE Rep=q5 6 i r',',t,
YOUR I'IEET ING IJITH THE

DON'T FORGET TO TAKE THE PAPERS ABOUT TH
E FORSCYTH CONTRACT

DON'T FORGET YOUR CALCULATOR

Delete? (Y/N)

04: 10:40 pH

lA Sep l9a4 04: 10

T I ITIE TO LEAVE FOR
IIANAG ING DIRECTOR

Downto
- esgJoh Vogbt
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MEMO TO ALL EXECUTIVES

ACACA'9 dbry: to my great joy work d piectly with ,ny second
rrccessor but I could not tuh if ofl in mid-task.

ware uses memory very eflicient-
ly.

lf an appolntment remind€r
is repeated il reuses the same
chunk of memory. Clever!

This excellent product will
become a useful Ieature of daily
working practice Ior many
business men. It is simple to fit,
does not inteder€ with the com-
puter's other functlons and, to
my d€light, work perfectly with a
second processor. However
there are some c ticisms:

- The large memory version at
8300 is expensiver three
quarters ihe price of a com_
plete BBC computer for
about a tenth as much pro-
duct and even lhe small ver-
slon at €149 will shetch
many pockets. Business
men have a sense of value-
for-money. Effeclive and
use{ul as it is, they may feel
this price is excesslve and
wait for competitive Pro-
ducts.

- lt look cheap: a box of shiny
plastic and thin metal, oI in-
convenient size and ugly.
The two cables are
generously long but emerge
untidily and no houble has
been taken to paint it in BBC
cream finish.

- Those who use professional
software such as CPIM may
find they cannot shut oll the
alarm without int€nupting
cunent work. A mom€nt
ago lt sounded, while I was
polishing this eloquent text. I
had two choices:
|} to save the text, exit

from the program,
quiet€n the diary.
reload the program and
reload the file, praying
not to s€e:

DISC ENBOR
b€cause I had not taken

even longer and saved
a "back-up" or

I sit and work on with
that damn noise bleep-
lng!

Both are unacceptable. Acacia
should urgently add a "time delay
button" that will mute the alarm
for ffve minutes. With ROM bas-
ed programs, like VIEW, woRD-
WISE or COMMSTAR. the
user has immediate access to the
operaiing system (ie can use a
4 command) at any time,

without interrupting work, and
ther€ is no such problem.

- The Hand-book is a*fuI!
Although a convenient size,
with card covers:
t there is no index
* the explanations are

confusing
I black "reversed-out"

characters begin ad-
mirably by referrlng to
individual keys such as
ESCAPE. BREAK or
RETUBN but later en-
compass keyboard
commands like SPOOL
or TLOAD KEYS

t Some inslructions are
inconect. Th€ beginner
who obeys the first:

LOAD 'RWRAM''
RETUBN
receives a discourag_
ing "NO SUCH F[LE".
In fact the file has been
renamed "RWRAM3O"
but no hint is given

t The grammar is appall-
ing!

Despite these criticisms, Acacia
have pioneered an imaginative
product which, if they develop it
further and charge a realistic
p ce, I would expect to see in
most executive's offices in the
Iuture.

:nd, less welcome, finish of, at
:'r€ dentist. I sat down to the arti-
:le and became oblivious but, an
:our later, a repeated bleep inter-
:upted me. A Iew keystrokes and
$e screen announced

'IIME TO LEAVE; TAKE CON-
TRACT FILE, PROJECT
DOCUMENTS AND
CALCULATOR"

I cancelled the reminder and had
'ust finished the article when, ex-
actly ffve minutes later, the
:eminder was repeated. I cannot
:ecall a day when I was so punc-
:ual for appolntments yet manag-
ed to cram in so much useful
work while igno ng my watch.

It is the simplicity which most
appeals: lhe only commonly
used commands are:

- Enter an appointment

- Look at (or print) all ap-
pointments on a specilled
date

- Read, and tum off iI you
wish, a reminder thal has set
off the alarm

- Display (or print) all
remind€rs that contain a
given "keyword"

This last is an elegant lacility for
example iI you are engaged in a
number of contacts. Just belore
meeting your client on the"For-
syth" contract you invoke this
command, swltch on the printer
and, within seconds, have a list ot
all diary enhles that include the
keyword "Forsyth". To
resch€dule the tlmelable, you can
call them up and advance dates
in seconds, iI the contact ls
cancelled you can delete the en-
tries just as qulckly.

Choosing the best dlary slze
is always a problem. Only a large
desk diary has enough page

space for minutes oI meetings,
yet is far too larg€ to carry
around. Besides, th€ s€cretary
needs it to entff appointments
and answer queries while the
boss is out. Acacia solves this.
Before a trip rapidly print (on
one sheet o{ paper) all relevanl
appointments, and carv it while
your secretary keeps your dialy
up to date. With help fiom a
suitable telephone modem she
can even display it to you, sitting
in your cli€nt's computerised of-
lirce - see January's Down to
Business.

The extra memory is
available lor far more than the
diary- a rapid r€sponse filing
system. Tgpe:

. TIAM

and any file or program can be
stored or retrieved, as from disc
or tape, only much quicker and
more quietly. Particular uses
would be

- sequences for loading other
programs

- dellning us€I keys, switching
on the printa and changing
the screen colours

- do€ument layout headings
(whlch musi otherwise be
held on each word-
processor disc)

- p€tty cash account

- commonly used 'phone
numbers and codes

There is no limit to its poten-
tial but for those dull souls unable
to lill the memory there is a
smaller 4,000 character version
Ior hall the price. Acacia tell me
that most customers buy this
model and Iind they have quite
enough memory lor the most
extensive diary, because the soft-

EXECUTIVE AIDS
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COMPUTING
For 32K BBC Micros

Over l10K Of Programs ReadyTo RI,N

An Argus Press Softwarc Publicatior
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Model B Computing
adds a new dimension to your micro!

Run this Argrus Model B tape and you'll
soon see why it's Britain's top selling tape

magazine. Each issue grives you a rrariety of
exciting and chdlenging games to play,

reviews of other newly released
software plus rraluable utilities

enabling you to write your own
progrrammes and games.

/ar-

Stretch your imagination and skills with
Model B Computing - arnilable every
other month from WH Smith, Menzies and
other leading stores.+

Sdtiiarc{;lurp

Argus lhpe Magazines produced by
ARGUS PRESS SOFTWARE
I Golden Squere, london wlR 3AB

lelephone: 0l 43I 0@6
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O 3 Original Games

O On screen reviews of
newly launched games
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(You'll see them advertisd on W
AomSeptember!)

Get your copy today!
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o Tota.lly urLlimited vocabulary is now possible
with the revolutionary "SWEET TALKER" Speech
Synthesizer for the B.B.C. A or B Microcomputer,
any series.

. The CHEETAH "SWEET TALI(ER" simply plugs
hto speech socket IC99 within the computer.
No soldering, no cuttrng of tracks, no headaches.

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

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

Cheelah, products avatlable lram bGnches al

'@ @ WHSMITH Q,na flurn!6l6vg
Paslage and Packng

Dehvery notmally 14 days
:ExDorl orders at no extra cost

erqul,es l!er.o,re

lq

a

a

....

to

Dept AB, Cheelsh Marketing Lld,24 Ray Street,
London ECIR 3DJ. Tel: 01 833 4909.
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Margetut Stenget

The story so far:
Assuming you have been busy at
the keyboard you will have the
scenery in place, and the sprites
all ready for action!

THE GLIDE
This month we'll examine the
routines for the smooth gliding
movement of the animals and the
missiles. The missiles will move
twice as fast as the animals, to
avoid the game becoming too
easy.

The apples are thrown
horizontally, and move from right
to left, two pixels per frame, eight
pixels (or two PRINT TAB
spaces) in one complete move.

To move hro pixels left, the
old sprite is erased, 16 subhacted
Irom the screen location, and the
new sprite POKEd as illushated
in the diagram.

The apple cores are dropped
from the top branch on to the un-
suspecting kangaroo, four pixels
at a time, two spaces in one com-
plete move, as illustrated in the
second diagram.

The four frames per move
are impl€mented as follows:

The first and third frames are
identical and take place in the
following manner:

Erase old sprite,
POKE top half of new sprite
in bottom hall of old space,
POKE bottom half of new
sprile in top hall of new
space.

Similarly the second and fourth
moves are idenhcal and are ex-
ecuted as follows:

Erase top half of last sprite,
Erase bottom half of last
sprite,
POKE new sprite in new
position, four pixels below
the last sp te position.

The animal movements ar€
similar to those previously
described, but they only move
one space for four frames. The
horizontal movements are on€
pixel per frame, an adjustment of
eight to the screen location. For
the vertical movement. instead of
moving two pixels on every
frame, the sprites move four pix-
els on alternate frames. This
looks reasonably smooth on the

Part three of the game
with Bounce!

The Keys
DELETE
COPY

z
SPACE

ate
left
right
up
down
punch

You could deline your own keys
at this stage iI you wish. OSBYTE
128 reads the ADC status for the
Joystick. On enhy iI register
X=0, then on exit, bits 0 and 1
indicate the status of the fire but-
tons.

If X is 1 to 4 on enhy, then
on exiting the routine X and Y
contain the 16 bit value (X low, Y
high) read from the channel
specilied by X. This ioystlck
routine is based on the standard
BBC sticks and allows for a little
dead space in the centre.

After the GO routine the ei
ght bits of zero page location
&7D contain the following flags:
Bit Flag
1 punch
5 down
6up
7 right
8 left
and iI the Kangaroo can move in
the direction indicated by the
flags without bumping into the
kee, this information is copied to
location &7F to indicate her
direction.

The GO routine also
acknowledges any pressing of the
escape key. There is also an op-
tion to pause (press S) and con-
tinue {press G) in case the user
wants to answer the telephone or
iust give his fingers a rest.

GOING APE
The monkeys move in set paths
or patrols. MONKEYl runs
backwards and forwards along
the top branch next to the iail.
The other three monkeys climb
down th€ tee until they reach
their own branch, where they
stay.

The lour possible actions for
any one monkey are represented

screen and avoids extra
arithmetic. Two routines are
necessary for diagonal upward
movement, up/left and up/r

The animals are larger
ig
th

ht
an

the missiles, and as both halves of
the sprite have to be moved, the
movement routines for them are
necessarily more complex.

As these sprites have been
delined facing in different direc-
tions, it is necessary to define
both the cunent sprite and the
previous spdte Ior each animal,
since the sprite being blanked will
not necessarily be the same as the
new sprite about to be printed (iI
the animal has )ust changed
direction, for example).

Some zero page workspace
has been reserved lor a block oI
information needed for the
movement routines. The loca-
tions used are as follows:

The other zero page loca-
tions are used as temporary
workspace by the various
routines as below.

So that the same movement
routine can be used for each
animal, they all have a block of
information that can be copied to
zeto page, used, updated, and
copied back. For convenience
there is also a copy oI the data for
each animal in its initial position
for setting up the scene.

There is a similar current
block of information for each
fruit, but in this case only the first
eight bytes are needed as the
previous spdte and kee location
are not needed.
&DEO.&DE7 APPLE CORE
&DE8.&DEF APPLE 1

&DFO.&DF7 APPLE 2
Other locations on page &0D00
are used thus:
D50-D6F Pahollnformation
&D8E Level Number
&D70 Joystick/Key FIag
&D71 Frame Number

The temaining page &0D00
locations are s€t to zero at the
start of the game, and most oI
them are used in the scoring
which will be covered in the final
section next month.

THE KEY TO THE
KANGAROO
MOVEMENT
The kangatoo can be controlled
by the keys or joystick. The
following OSBYTE routines res-
pond to whichever is chosen.

OSBYTE 129 reads a key
with a time limit. If called with
register Y- &FF and a negative

Current Block
&D08-&D13
&D44-&D1F
&D20-&D2B
&D2C-&D37
&D38.&D43
&D44-&D4F

Initial Block
&D98-&DA3
&DA4.&DAF
&DBO-&DBB
&DBC-&DC7
&DC8-&DD3
&DD4-&DDF

Beast
KANGAROO
JOE
MONKEY 1

MONKEY 2
MONKEY 3
MONKEY 4

&70 and &71
&73 and, &74
&7D
&7E
&8B to &8F

Temporary base lor sprite.
Temporary store for scenery item.
Temporary move flag for kangaroo
Temporary siorag€.
Used in delay routine.

INKEY value in register X, this
call performs a keyboard scan.
Note that the value in the X
register is the hros compl€ment
oI the normal negative inkey
value.

On exit X and Y contain
&FF iI the designated key is
pressed.
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&7F move flag
&80 screen location low byte
&81 screen location high byte
&82 llag2
&83 culrent position on tree lb
&84 curent position on tree hb
&85 cunent sprite base lb
&86 current sprite base hb
&87 previous sprite base lb
&88 previous sprite base hb
&89 previous position on kee lb
&8A previous position on hee hb



l._l

4 ,fiove 1. spfite stafts at 4

move 2. sp te starts at 640

move 3. sprite starts at 644 and &18FF, with a small gap lor
the user defined characters ftom
Part One of this se es. This in-
conveniently overwrites part of
the disc Iiling system workspace,
so that it cannot be saved on disc
in this lorm. The machine code
has to be moved to &3000 to
&3FFF in order to save it. and
must be downloaded before run-
ning.

So all you have to do is:
Set PAGE - &4000
Type NEW
Type in SOURCE3
SAVE 'SOURCES" in case part
of the program is overwritten by
mistake during the run.

RUN SOURCE3,
remembering that it will need to
LOAD "VDU" from the first part
oI th€ sedes.
Press CTRL and

BREAK
{. SAVE "MC3" 3000 3FFF

801F to save the machine code.
N.B. lt is still possible to retrieve
the pro$am by typing
PAGE= &4000
OLD

When you have saved your
linal version of SOURCE3 and
MC3:
Set Page - &1900
Type NEW
Type in TEST3
SAVE "TEST3" (just in case!)

set if the fruit is active. and clear
otherwise.

The program checks
wh€ther to activate a fruit, by set'
ting the flag in bitl of the first
byte, setting the step number to
maximum, and POKEing the fruit
on the screen next to the monkey
concerned. For each step of its
path the step number is decreas-
ed and the missile moved (apples
left, cores down).
APPLE1 is always thrown by
MONKEY3 on the middle
branch. APPLE2 can be thrown
by MONKEY2 or MONKEY4
depending on the whereabouts of
the kangaroo. These h.vo apples
are arranged to be slightly out of
phase. The apple is thrown
higher above the branch to catch
the kangaroo on the higher
screens or levels.

WHAT TO DO
NEXT
The source program SOURCE3
is typed in with PAGE:&4000
to allow space for the assembled
machine code.

To avoid running out of
space, the program borrows a
few pages of memory that would
normally be free as long as the
program is running.

7
E4EI

E+4

E4r
l air:l move 4. sprite statts at 128O

:. a two bit code in the following
. ay:
' move left
- move right
- stay put

move down
Itis information is stored as steps
I ong a predetermined track. e g.
: five step path consisting of left,
-ght, left, down and stay. could
'e represented by 3,2,3.0 and I
. successive bytes of memory.
-slead of a separate patrol for
:ach monkey, all the informahon
::n be stored in one bye as
':ilows.
3rs l and 2 MONKEY 1

3rs 3 and 4 MONKEY 2
3rs 5 and 6 MONKEY 3
:rs 7 and 8 MONKEY 4

Small sptit€ moving down

as 32 steps in locations &D50 to
&D6F. The animals go from step
1 to step 32 and then repeat from
step 22 lo 32 until a death or a
rescue occurs. You will lind an
exha code in the unused bits 3
and 4 of the movement flag to
identify the monkey.
0 MONKEY l and Joe
4 MONKEY 2
8 MONKEY 3
72 MONKEY 4
This technique could be used for
longer pahols, and works well as
long as the animds posfions, atthe
hro ends (in this case steps 22
and 32) coincide.

Flag2 is not needed by the
user driven kangatoo, so it is us-
ed as a death flag.

Movement Diegrems

E B 16 24 3244 48 56 E,l 72 eA S8 96 r.64 t2S
I
?

3

4

5

9

1

old sryite s,'ns at loc. 64

movo 1. spdte starts at 48

move 2. sprite at 32

,nove 3. sprite at ,6

move 4. lnewsprite) at O6 14

7 15

Small sprite moving lelt

The current step of the path is
srored as the fourth byte ofthe in-
:ormation block, designated as
i,ag 2.

Joe has to move ftantically
rackwards and Iorwards in his
'ail, and uses the MONKEY1
,ath slightly of out phase (ie. he
srarts on a different step number
iom MONKEYI).

All this in{ormation is stored

FRUIT
THROWING

The movement of the fruit is
rather simpler. Th€ information
on each ftuit is stored in blocks of
eight bytes as described above.
Flag2 is the step number.

The movement flag has bitl

The mach ine code is
assembled in two parts, the first
part between &0900 and &C5F,
the second part between &0D00

RUN TEST3, which will
LOAD MC1 and MC2 from the

&0900 to &09FF
&0400 to &0AFF
&0800 to &0BFF
&0c00 to &0c6F

&0D00 to &18FF

Cassette Output Buffer
Cassette Input Bufler
Soft Key Bufler
User Defined Characters space not
used by progam
Disc Filing Sytem workspace

A&B COMPUTING FEARUARY 
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MODEL B/ELECTRON

first and second parts of this
s€ries.

MC3 will then be LOADed
and downloaded into the right
location.

The program can be RUN to
check the machine code routines.
II the machine code is in plac€,
the LOADing routine can be skip-

of sprite in top
hall of space.
FDOWN
Moves small sprite
four pixels down.

BLEFT
Moves large sprite
to the left.
Note that the beast is in
second position on
hames 2 and 3, and the
old sprite is erased and
updated on frame 2.
PREV Puts old sprite
base into &70 and
&71.
CUR Puts cunent sprite
into &70 and 71.
TRA Updates old spdte
to culfent.
BRIGHT
Moves beast to the
right.

BDOWN
Moves beast four pixels
down.
The old spdte is erased
and updated on frame
3, and poked in.
Second position.
No move on lrames 2
and 4.
KIB ("Kangaroo in
bits")
POKEs hall ol beast
uslng
SPRTOP and
SPRFEET.
SIB ("Sprite in bits")
POKEs complete beast
ustng KlB.
BUP
Moves beast four pixels
up.

DUCK
Puts kangaroo in
ducking position each
frame.
BUL
Combines up and left
movem€nts.

BUR
Combines up and right
movements.

BMV ("Beastmove")
Branches depending
on movement flag.
KL left move.
KR right move.

KD down move-
KU up move, branches
for diagonal move.
BRU and BLUE
contain some of the
arithmetlc lor the
diagonal moves.
GO
This is where the move
flag is picked up from
the key or joystick.
Th€ registers ar€
kansfened, the
keyboard buffer
flushed, and the
ESCAPE key detected.
Scans for "S". if
detected paus€s until
"G" is pressed.
Branches for key or
joystick.
KEY
detects space bar, goes
to PUNCH rouline.
Scans lor, and
branches on, up, Ieft
and right.
Scans for down and
branches.
Acknowledges
ESCAPE,
Sets flag Ior right and
left.
Sets flag lor up and
down. Punch routine.
JOY
Detects fire button.
Detects and branches
for righl.
Det€cts and branches
for left and down.
Detects up and
branches.
FALL
If the kangaroo has her
feet on the ground, the
movement flag is
picked up from GO,
otherwis€ the
movement flag is set to
'down'. The death flag
is set if she falls more
than one level.
GROUND
Finds the code for the
part of the scenery
immediately below the
kangaroo's leet.
DIR
This routln€ points the
kangaroo in lhe co[ect
direction. Branches lor
up, down, left and
right.
Puts the correct sprites

for left and right.
Branches iI the
kangaroo is ducking,
or going down the
ladder.
DES
Makes noise and
selects corect sprite lor
ladder dcscent.
DIRU
Cheiks whether the
kangaroo is ascending
the ladder, or has her
feet on the branch.
Branches for diagonal
move.
Makes noise and
selects conect sprite Ior
Iadder descent.
Makes noise and
selects conect sprite
for left, right, up,
down and diagonal
moves. Calculates new
tree position.
MOK
Checks that the
kangaroo caD move ln
the chosen directlon. lI
not, th€ movement
flag is cleared (except
for the punch) and the
tlee position remalns
the same.
If she can move, her
position on th€ tree is
updated.
GAME
This routine contols
all th€ mov€s. It pick
up all movement flags.
Each sprite is moved
Iour times with a short
delay between each
move,
BEAST
This routlne copies
each beast's data to
lhe work area on zero
page, moves the beast
and updates his data.
PAT
Works out the next
movements for each
beast, and updates
movement flags.
Selects correct s?rite
lor Joe.
Selects correct sprlte
for monkeys.
UPD
Updates the tree
position lor Joe and
the monkeys.
PATH

210
220
to

270
280
to

680

690

700

710

720

840

850

ped.
To resave the

Press CTRL and B
program
REAK

330 860

Set PAGE - &1900
Type OLD
Type SAVE 'TEST3"

The machine code may be
overwritten at this stage, so if you
wish to run it again, you will pro-
bably have to repeat the loading
routne.

SOURCE3
PROGRAM
Lin€
20 Accesses initialisation

procedure. Loads in
"VDU" ready to be
incorporated into
"MC3".
Assembl€s machine
code.
Clears page &0D00
ready lor data.
Reads information for
animals.
Reads patrol data.
Moves machine code
and data so that it can
be saved.

PROCEDURES
90 PROCIN

Defines lables for use in
machine code
assembly, including the
SPIC and LPIC
routines, and the
sounds ftom last
month's MC2.
PROCAS
Sets assembly options.
FLEET
Moves small sprite to
left.
SPRTOP
POKEs top half of
sprite in bottom
hall ol space.
SPRFEET
POKEs bottom half

350

340

to

to

to

870

880

890
to
930

400
410
to

420

440

430

450

460

730

740

750

760

770

780

790

800

940

960

970

1010

1020

1030

950

30

40

50

60
70

110
120
130

140
to

480
490

980
to
1000

520

580
590
to

810

820

1040
to
1050

650

660

1060

50

670
830

170
180
to

A&B CO*'PUfl G FEARUAAY 
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20
Calculates the next
move according to the
number of steps along
the path. Checks for
each o, path and
replaces it with the
beginning.
FRUIT
tansfers the fruit data
to the work area.
move the ftult, and
updates the data.
FPAT
This routine calculdtes
the path of the fruit,
and updates th€
movement flag.
If there is no apple
core, starts a new one.
Starts a new apple if
necessary.
Erases lruit at the end
oI the path and clears
the llag, otherwise
decreases the steps
remaining.
Updates tIee position
of the Iruit.
Starts second apple il
necessary.
Calculates how high
above the branch the
missile should be.
Starts apple core.
Starts applel.
Starts apple2.
CHARS
Copies all initial data,
and POKEs all
characters in initial
posilions. Clears active
fruit flags.
TWIG
Decides which monkey
is to throw the second
apple.
DEL short delay.
DEDM displays dead
monkey.
BUMP
If there is a collision
the monkey and
kangaroo self destruct.
DPIC POKEs a double
sprite.
KDED displays a dead
kaogaroo.
HALO Checks for a
bump or a fall.

1430 MONKEY1 (initial
data)

1440 MONKEY2 (initial
data)

1450 MONKEY3 (initial
data)

1460 MONKEY4 (initial
dara)

1,470 Patrol data lor b€asts
1/180 Keyl;oystick flag and

frame number

TESTS
VARIABLES
A% Loop variable
B% Label for movement

routine under test
I% Loop variable
X% Loop variable
ROW Row of sprite
COL Column of sprite

MAIN PROGRAM

ftame at a time with a
key press between
each frame.
Read s address oI the
seven beast movement
routines.
POKEs the kangaroo
at row 20, column 9.
Moves the kangaroo
one flame at a time,
with a key press
between each frame.
PROCKEY
This routine tests
joystick, then kev
routines for a minute
€ach.
Sets tlmes to zero.
Calls GO, and prints
any non zero
movement flag.
Checks for end oI time
interval (adiustable).
PROCKAN
Sets scene and POKEs
kangaroo.
S€ts initial values for
kangaroo (extreme left
of lowest branch).
Calls GO iI she is not
Ialhng.
Calls DIR and checks
If the move is OK.
Moves kangaroo lor
four lrames with a very
short delay ln between,
The routine finishes
when the kangaroo
dies.
PROCBEAST
Sets scenery, POKEs
animals on screen in
initial positions.
Sets delay (medium)
and calls GAME. All
b€asts and missiles
should move.
Calls HALO to check
for death.
Until the kangaroo
dies.
PROCIN defines
labels.
FN(ROW,COL) works
out the screen location
of the row and
column.

&AO9 BLEFT
&ABB BRIGHT
&B7B BDOWN
&COO BUP
&EOO BUL
&EAC BUR
&C4E DUCK

220

- 130

'- 160

:170

140

150

Envelopes.
This can be used to
bypass the next four
lines iI the machine
code is already
present.
Loads assembled
machine code.
Downloads MC3 into
the correct position.
This machine code
may be overwritten i,
BREAK is pressed.
Sets MODE 2, and
accesses initialisation
routine.
Access€s procedure to
check movement.
Accesses procedure to
check keys and
joystick.
Accesses procedure to
move the kangaroo
about the he€.
Accesses procedure to
check the beasts and
missil€s.

PROCPIX
Redefines palette and
pdnts sc€nery lor lev€l
1.
Reads the address of
each fruit movement
routin€.
POKEs apple at row
10, column 10.
Moves the apple one

HINTS ON
TESTING
PROCPIX tests each mov€menl
routine slowly to make sure lhal
they are all correct before using
them in PROCKAN and PROC-
BEAST,

PROCKEY is for testing GO
to make quite sure the correct
value is put in the movement
flag.

PROCKAN links GO with
the kangaroo's movement and
stilldisplays th€ movement flag. lI
you find that the kangaroo climbs
invisibl€ ladders and bumps into
non existent branches- check first
the values in line 330. then the
whole of DIR and MOK. where
the tee position is updated.

To proceed to the next
routine, make the kangaroo fall
off the ladders.

PROCBEAST This pro-
cedure could be slowed down
with a keypress at line 395 if
desired.

lf the creatures do not ap-
pear, check CHABS and the in-
itial date.

Joe and MONKEY 1 should
run along the top b,ranch, and the
other monkeys climb down the
tree to their own branch. II they
go completely haywire check the
initial data, the pahol data, PAT
and the routine to copy the data
to the work area.

The top monkey should
drop apple cores, the middle
monkey throw one apple, and
the monkey nearesl the kangaroo
throw the other apple. If this does
not occur check FPAT, the copy-
ing roudne and the routines to
start the fruit.

Now check the collision
routine. If the kangaroo occupies
the same space as one of the
monkeys, the monkey dies first
followed by the kangaroo. You
can start the procedure again by
typingl

230

240

260

270
280

1180

1190

1200

tzLO

1220

1360

1370

r380

1390

290

310
320

330

Line
20-50
60

70-90

100

340

350

1230
1240
1250
1260
10

1290

1300
to
1310

1320
1330

1340
to

110

120

130

1,70
180

190

370
380

390

400

410

430

480

DATA
500

DATA
1410 Kangaroo (initial data)
1420 Joe (initial data)

contains the addresses
oI the movem€nt
routines
&9OO FLEFT
&991 FDOWN

200

2lo CONTINUED OVER
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MODEL B/ELECTRON
Momory Map ol Bouncer Code

fI.J
LrJ

_t
[]

---t [-*.J
I I

ff,

l\. I

U-
rl'J
fU
r*-r'i

Ult I'J f..J
clj +,li *v]

EtL
ELL
E Ll-

51 Lr- tE
, Lr. I.'-

fJr Lr LJ
,---r *=li ':fi

\r'

vDUl,27,1,81,1,55
>L.

1OFEII EOUNCER SOUAEE] EY 11. STANEER
zgPROCINT *LO. "VDU"
3OPROCAS
49FORXZ=OTO&FCSTEp4: | (&D@@+XZ)=O:NEXT
SgFORXT=OTO17: READAT.: I (&D9B+4*XZ) =AZ! NEXI
6OFOFxT=OTOf3: FEADA)1: . ( &Dso+xz) =AZ: NEXT
76FORX7=OTO!.FFCSTEP4t I t,?.!il@@@+X:zl =' (&9OO+X:Z) : NEXT
BOVDUTr END
9ODEFPBOCI N: 5FI C=9I:EDE: LP IC=&!EDA: OSEYTE=&FFF4: SCUTT

LE=&2F9C: BOING=&?F5E: U]AIT=&?F]4: I,JHEEE=&:FBEI SAUEA|<=.1"F7
A: ENDPFOC

1@O:
I IEDEFPROEAS
I ?{,FORPASS= I TOJSTEPt: FZ=r:9OO: t OPaFASS
l3a-FLEFT JSRSP Ic: SEc: LDA&SO: sEC+ 16 ! 5TA&BOr LDA&A l: SBC

+O: STA&41 : JSRSP IC: RTS
t40.SPRTOP LDX+4r.STl LDYi+E:.5T: LDA(ez70),Y:STA&7ErIN

Y: INY: INY: INY
t5OLDA&7E: EOR (&BO) ! Y: STA (SEO), Y: OEY: DEY: DEY: CPY*4: ENE

5T2_ I6OCLC: LDA&7O! ADC*S: sTA&70! LDA&71: ADCttO! STA&71! CLCT LD
A&8O: ADC+A: STA&BB: LDA&Sl: ADCII@! 5TA&Bl

t76DEx: BNESTT I RTs
I8O. SPRFEET LDXN4T .sFI LDYiO: . SF? INY: INY: INY: INY! LDA

(&7O),Y:5TA*7E
I9ODEY:DEY:DEY:DEY:LDA&7E:EOR(&80),Y:STA(&BO),y: INy:C

PY*4: BNESF2
2OocLC: LDA&79! ADC+A:5TA&7O: LDA&71 : ADC+O! STA&71: CLc: LD

A&8O: ADC*A ! STA&BO: LDA&81! ADEIiO:5TA&gt : DEX ! 8t€SFl
2losEc: LDA&BO: SBCit&zQ: STA&AS: LDA&81: SBC*O:5TA&Al ! RTS
22O. FDOttN LDA&D71: ANDtll: BilEFDl: JSRSPIC: JSRSpRTOp
23BCLC! LDA&EO: ADCia&6O: STA&AO: LDA&Sl: ADC*2: STAIAt: sEC:

LDA&79: SBCll&2O:5TA&7O: LDA&71 ! SECllO; STA&71: JSRSpRFEET
?4OELC: LDA&€O: ADCi&?S: STA&AO: LDA&Al: ADC+OrSTA&At r . OUT

RT5
?5O.FDt SECT LDA&BO: SBE*qAO: SIA&ABT LDA&El: SBE+2: STA&A1

: JSRSPRToP
26OCLC: LDA&EO! ADCII&68: STA&8O: LDA!.BI : ADCflzr STA9AI : SEE:

LDA&7O: SEC*&?O: STA&7@ r LDA&71 ! SEc A r STA&71 : JSRSPRFEET
27BSEC: LDA&7O: SBEIi&2O: SIA&7O! LDA&71: SEE+O:5TA&71: JSRS

PIC: JTPOUT
28O. BLEFT JSRCUR: LDA&D71: AND*I:gNEBLl: LDA&D7I I ANDttz: E

EAEL4T JSRPFEV! JSRLPIC: JSFBL5: JSRCUR! JSRIRA
29OCLE! LDA&7O: ADC*&4O: STA&7O: LDA&71 : ADEI+E: STA&71 : . BLz

JSRLPIC: JSRBRL: RTs
3OO. BLI LDA&D71: ANDliz: BEEBLST CLC: LDA&7O: ADEiI&4Or STA&7

O! LDA&7r: ADCIO: STA&71: JSRLPIC: JSFBL5
3l6SEC: LDA&7O: SBC+&?O! 5TA&7A: LDA&71: SBCiaS: STA&71: JIIPB

LZ
3?9. BL4 CLCr LDA&70! ADc*&4o: STA&7O: LDA&71! ADC*O: STA&71

: JSRLPIC! JSRALS T SEC: LDA&7O:5EC*&66! STA&74! LDA&71! SAC*O:
STA&71: JEPBL2

33O.ALs JSRLPIC: JSRBLS: SEE: LDA&70! SEC#&28: STA&7O; LDA&
71: SBC*Or STA&71: Ji,PBL?

34O. PREV LDA&47: STA&7G: LDA&BE: 5TA&71 I RTS: . EUR LDA&45:
STA&7O: LDA&46: STA&71r RTS! . TRA LDA&B3r STA&87: LDA&46: STA&
Aa: RTS

5SO.BRIEHT JSRCUR! LDA&D7l: ANDltl: ENEERI: LDA&D7l: AND*?:
AE@BR4: JSR PREV: JSRLPIC! JSRBRs: JSRCUR: JSRTRA

J6OCLC: LDA&7O: ADCIi&4O: STA&7S: LDA&71 : ADC+O: 5TA&71 r . BRz
JSRLPICB JSRBRL: RTS
37O.BRl LDA&D7!: ANDilz: BEOBRS: CLCr LDA&78: ADCS&4Or STA&7

O: LDA&71: ADCttO: STA&71 r JSRLPIC! JSRBRS: LDA&7O: SBCi&?Or STA
&7O: LDA&71: SBEIIO: STA&71: Jf'lPBRz

3AO. AR4 CLCr LDA&7O, ADCia&4O: slA&7O! LDA&71! ADCiIO: sTA&71
T,JSRLPIC: JSRBRS: SEC: LDA&78: SEE+&5O:5TA&79r LDA&71: SBCI+O:
sTA&71:Jr4PBR2

39o-BRS JSRLPIC: JSRBRS: SEC: LDA&7O: sBc+&"O: SIA&7O: LDA&
7t : SBCllQ: STAqTl: JEPBR?

4so,BRs SECi LDA&BO: SBC*&78: STA&AO: LDA&SI: SBClt2: STA&AI
:RTS!.BRL SEC: LDA&AO: SBC*&EO: STA&SO: LDA&S1! SBCiaz: STA&Al
: RTSr. BLs SECr LDA&BO: SBC'&AB: 5IA&AO: LDA&g 1 r SEClt2: SIA&A I
r RTS

41s. BDOI{N JSRCUR: LDA&D7l: ANDiI: BEOSKIP: LDA&D7l: ANDlt2:
EEe BDr JSRPREV! JSRLPICT JSRTRA: JSRCUR

4zOCLC: LDA&7O! ADC*&6G! S'rA&7O: LDA&7r : ADC{O: STA&71: JSRS
IS: . SKIP RTs

456.KIB ;,SRSPRTOP:CLC:LDA&AO:ADcl+&6o:STA&SOTLDA&B1:AD
C+2: STA&Al ! SEC: LDA&7O: SBCfl&zO: SIA&70: LDA&71: SBC*g! STA&7
r ! JSRSPRFEET: RTS

44B.BD CLC! LDASTS: ADCII&69: SrA&7O! LDA&71: ADC*0r STA&71:
JSRSIBT JSRCUR: JSRLPIC: JSR BRL:JlrPSKlP

45O. SIA JSRKIA! JSRBRL: JSRBRL: SEC: LDA&7O! SBCit&4O:5TA!.7
Or LDA&7t: SBC*O! STA&71: JSRKIB: RTS

460.BUP JSRCIJR: LDA&D7l: AND,l: BEOSXIPIJ: LDA&O71! AND#?: B
EOBU: JSRPREV: JSRLPIC: JSRTRAi JSRCUR

47oCLC: LDA&7O: ADC*&6O:5TA&7O: LDA&71 ! ADCto: sTAsTt: JSRB
RL: JSRSIE: .5XIFU RTS

4AO.BU CLE: LDA&7O: ADCf&6O: STA&70r LDA&7!: ADC*Bi 5TA&71r
JSRSIB! JSRCURT JSRBRL: JSRLPIC: JSRBAL: RTS

49g.DUCH JSRPREVT JSRLPIc: JSRBFL: LDAI&BE! STA&95r JSRIRA
: JSFCUR: JSRLPIC! JSRBRL: LDA*O: STA&7D! RTS

5OOl: NEXT
5lOFORPASS=I TO3STEP2: PZ=&EAO: TOPTPASS

PROCBEAST RETURN

without re-running the programs.
This giv€s you the chance to test
that the other monkeys collide
properiy. If they do, you know
that their data is correct, and is
being updated corectly.

At this stage it is possible to
ait€I the LEVEL (&D8E on line
380) to check that the height of

the missiies varies accordingly.
It may seem rather a daunt-

ing task to test thls part of the p!o-
$am, but once it is working well
there is only the scoring and in-
teraction to add to it next month
to complete the machine code
part of the game. With the addf
tion of the Hall of Fame and the
inshuctions (in BASIC), the
game will be complete.

PROGRAM LISTING
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:20.EUL JSR CUR:LDA&D71:AND*IiENEEULI:LDA&D71:AND*?:E
i -!UL4r JSRPREV: JSR LPIC: JSRBLST JSRCUR: JSFTRA

:IOELC: LDA&7O: ADC*?a4AISIAtu76t LDAU71 : ADCnS: SIA&71: , BUL
-SELPIC: JSRBRL: RrS
:40. EUL4 CLCr LDA&7O! ADCrI&6@.5'lAl,7@: LDAl.71: ADC*O: STAE.7

: -rsRSIBr JSRCUFi JSRELU
:5ocLC: LDA&70: ADC *l<2@ | Sr A&7@ | LDA?!'/ 1 : ADCso ! 5TA&71 : JSRS

:: RTS
:50. BULI LDA&D71: ANDI+?: BEAEULI: CLC r LDA&70: AOC#9.4O: STA

' A: L DA&,rl I ADCSOT 5TA&7r : JSRLPIC: JSktrFl : JSRCUR: JSFBLU
:-TOCLCr LDA&7o: ADC l+?,6O I Sr Atr.7 O I LDArtT l : ADCSA: STAEZ 71 : JSFs

.:: RTs
5aO.BULtr CLC: LDA&7Or ADCttU?g.S'lAl"7@: LDA&71: ADC*A! 5T497

: -TSRSIB: JSRERL: JSFCUA: JSRBLUi JSFLP IC: JSREFL: FIs
590-EUR JSRCUR: LDA&D71: ANDtar: BNEEUFI i LDA&D71: AND+:r EE

-:.1R4: JSRPFIEVT JSRLPIC: JSRERS: JSRCUR: JSRTRA
5OOCLC: LDA&70: ADC{&4O: 5TA?(7O: LDA&71 : ADC*A: STA&71 : . BUE

: iSRLPIC: JSRERL: FTS
519. BUR4 CLC: LDA&7Ot ADC*&6@tSrA&7A: LDA&71: ADC*O: STA&7

; JsRs IEr JSRCUR: JSRBRU
r?gCLC: LDA&70: ADClt9?O: STAl,TO: LDA&71 : ADCfiO: STA&71 : JSFS

::r FTS
5lO- BUR 1 LDA&D71 i ANDI+2: AEOEURI: CLC: LDA!.70 r ADC*1,40: 5TA

. _O: LDA&71 : ADCitO: STA&71 : JSFLF TC: JSRERL: JSRCUR: JSFARU
54OCLC: LDA&70: ADCIt&6O: STAizTO: LDA...71: ADC+6: 5TA&71 r JSRS

.:: RTS
s5O. BURJ CLCr LDA&70! ADCit&?Or STA&7@r LDA&71: ADCIiO: STA&7

: JSRS TE: JSRARL: JSRCUR: JSRBRU! JSRLPIC: JSFERL: RTS
66e. BFV LOA*L7F:9*D+f,2: 8f!51..U: LSA97F I AND+ l6: BNETiO: LBA&7

': AND*1?A! BNEKL: LDA&7F: ANDi64: aNEFiR: FrTs
r7O. llL JSRELEFI: FrTS : . l, R JeFFFI 1 GHT : E:TS : . !-.1 .rSF:FDOl.rr\l ; F r

:. !- LtALTF: AllDfi 19: T AEDU: LDA&7F: A!{D*: lB: ENEr LIL:LDAl,7F:
' - t|-A4:ENEiIJE:,U JSFTEUP:FTS:.ltUL JSFiPUL:FiTS..lUR JSREUF

igO. EFU ELC: LDAS.EOT ADC*A: STA9AC,: LDA3,A 1: ADCiIO: STA&al: R
:. FLU SEC: LDA&ao: SECSA: SIAIaE@: LDA&B1: SEC*O! STA,!41: RTs
: ?O. EO FHAr TxA: FHAr IYA: PHA: LOA#o: STA&7D: LDX*l : LDY*O: L

-415r JSF:!'9FvTE: !DAS 1a9r LDX*&EF: LDY+&FF r JSFOSEYTE: CFY*O
..]EF:E 9ET

lilL DAS 1:9: LDX *i,AE: LDY{&FF: JSFOSEYTE: CPY*@: BEO CON: . F
:: LDA*129:LDI+zIAC:LDYJ+&FF: JSF OSEY'TE:CFY+@!AEOFAUSE:
rr'l LDAl,DT@: ENEI:EV: JTYFJOY
'! O- fEY LDA+1:9: LDx+V9D: LDY$&FF: JSRBSBYTE: CF,Yt+or FEOH@
:FiF'UNCH: .l,l@ LDAt 1:9 r LDI+&46: LOYill-FF: JSEOSEYIE
-:OCF,Y+O: EEOI"11: JSEML: JHFI'I?:,I.J1 LDA+1?9iLDX+3,96:LDY*&F

' iSFOSETYTE: CPY*A: EEO!,12: JSFl,lF: : .112 LDA*1?9:l DI+&EE:LDY+
' r: JSFoSEYTE: CFY{G! EEol'll. JSRllU i JfiFOUTGO

r:@. r'!,: r LDA*l i9! LDXl+&9E: LDYl+liFF I JSFTOSEYIE: EF Y*6: EEAOUI
I iSF!'ID: . OLITGO FLA:TAY:PLA:TAX:FLA:FTS
'4@. FEgET LDA{ 1:6; JSEOSEYTE: LDA* 1!4: JSEOSEYIE: JI1FOUTG

AD: LDA+O: STA&45: LDA&46: C|lPlt&?A: BNEFOB: LDA$&24: STA&46
876-FOB LDA&7D: ANDitl9?: BEEDIRU2B LDA&7Dr aND*128: ANEDIR

UL:JI"IPDIRUR
BSO- LAD JSRSCUITLE: LDA*&32: STA&7D: JSRD IRUl: LDAIi&24:57

A&e6: LDAn&AOr 5TA&45: ETS
E9O, DIBU? JSRITIHEEE: JSRDIRUITRTS:.DIRUL LDAI+&z8:5TA&46

: LDAIIOO: STA&A5r JSRDIRL?: RTs: . DIRUR LDA*&?g ! STA&46: LDA+O
o: 5TA&85: JSRDIRRz: RTs

9OO.DIRLI JSRSCUTTLE: sEc: LDA&89: sBcltl: STA&A3r LDA&AAi S
ECIIOTSTA&S4:RTs..DIRU1 SEC:LDA&89:SBC+?6:5TA&83:LDA&AA:
5EC{t@r STA&44: RTS

91O.DIRR1 JSRSCUTTLE: CLE: LDA&89: ADCi+1r STA&85: LDA&aA! A
DCIiO: 5TA&44: RTS

92O- DIRD 1 ELC: LDA&49: ADCltzO: STA&43: LDA&aA: ADC*O: STA&A
4:RTS:,OlRL2 JSRWHEEE:SEC:LDA&89!SBC*31 :STA&€3:LDA&BA:5
BCIIO: STA&44: RTS

93O.DIRR? JSAUHEEE: SEC: LDA&89! sAC+19: STA&83: LDA&AA:58
CrlO: STA&44: RIS

94O,l"tOH LDA*g:STA&7F:LDYIIS:LDA(&Bi),Y:SIA974:LDA&74r4
EaYEsr LDA&74! CltPlt&34: AEGYES: LDA&g9r STA&A3r LDA&AA: sTA&44
: LDA&7D: ANDI+l: STA&7F: RTS

gso. YES LDA&B3r STA&S9r LDA&84: STA&AA: LDA&7D: STA&7F: RTS
960,6Al'tE JSRHH: JSFFALL: JSRDIR. JSRT OK: JSRI4K: JSRFFAT: JS

?7O.Gl INC&D7l: JSRBEAST! JSRFEUIT: LDA&D97: STA&88: JSRI{A
I T: LDA&D71 : ANDltS: 5TA&7C: Cl'lP+1 : BNE 61 : RTS

9AO.BEASI JSRKtal, J SRBflV: J SRI,JK: J SRJ Itl: JSRBl"lv, JSRNJ : JSRI'll4
: JSABTV: JSRl4ll'1: JSRll?14: JSRAEV! JSFHZI'I: JSRI'tf,W: JSRBiIV: JSRNSI'I
: JSRI'|4W: JSREI'IV: JSRl,l4r: RTS

99O. liw LDX+ I ? : JIlPE$l: . l,iK LDXI+1 ?: JI'IPHE: . JW LDXIt?4 : Jl'tPBE
: . wJ LDxr24: Jl'rFw8: . lllrl LDxi+36: Jl1PBl|,: . Otl LDX+36r JHPWE: . M2
llJ LDX+44:JMPETJ:-l,J?h LDX*48: JHPU,B: . I'l3t{ LDXt+68: JlrPFl,l: - {51'l

LDxrl5o: JlrPwF: .lr4{rr LDx+72: JfiPBlrr . !,l4tl LDx+7?: JIPBB
lOOS-Fld LDY*I?: -FN1 LDA&DO7,X:STA&7E,Y:DEX:DEYTTYA:BNE

EWl : RTSr . UA LDY,12:, EtJ I LDA&7E, Y! STA&DO7, X : DEX: DEYr TYA:
BNEBI,Jl : RTS

lE1S.PAT JSRJI4: JSRPATH: JSRJOE: JSRUPD: JSRUJ: JSR,'IW: JSRPA
TH: JSRI"ION! JSRUPD: JSRHM: JSRr2{: JSRPATH: JSRr'lON: JSRUPD: JSR
W?}1! JSRrr]N: JSRPATH: JSRI'ION: JSRUPD: JSRWJIT: JSRl.14l|l: JSRPATH:
JSRI'IONr JSRUPD: JSRl44l'l: BTS

1E?S.JOE LDA&7F: ANDIi 1?B: BNELJOE: LDA&7F: AND+64: BNERJOE:
ETS:.RJOE LDAII&2E: sTA&86! LDA+O: 5TA&AS r RTS r . LJOE LDA*&?A
: 5TA&45: LDASO: STA&45: RTs
1gio.rON LDA&7F: AND+1?8: ENELI"ION: LDA&7F: ANDlt54: BNERI"ION:

LDA&7F ! AND* 16: BNEDI'ION: . Rt'lON LDAi&?D: STA&85: LDAIO: STA&A5
:RTs:-LMoN LDA*&?C: 5TA&46: LDAlto r SIA&45: RTS i - Dl"lON LDA$&
2C: STA&46: LDA*&8O: STA&e5! FTS

t@4O, UPD LDA&Sf,: STA&49: LDA&84: STA&AAr LDA&7F: AND+1?B: BN
ELTREE: LDA&7F: AND{64: ENERTREET LDA&7Fr AND+16: BNEDTREE! RI
s

Io5O.LTFEE SEC: LDA&8f,: SBC*l r STA&AJ: LDA&44: SEC*O:5TA&84
!RTS: -RTREE CLC ! LDA&83: ADC+ l : 5TA&83: LDA&44: ADC*Oi STA&84
: FIs: . DTREE CLC: LDA&Bsr ADC*2O:STA&43: LDA&A4r ADCTO: STA&A

106,!-FATH INC&B::LDASA2:Cl'lPlt3?:ENEPATHO:LDAlt?z:5TA&B?
lgTO.FAIHII LDX&B?: LDA&7F: ANDltl z:5TA&7C: Cl'rP*O: EEQI'IPl: Cl'l

F*4r EEEmF2: Cl.!P*B: FEGITP:!: JTPMP4
1OAA.xF1 LDA&DsO, X : aNDtt3: STA&7C: LDA&7F: ANDII 15: STA&7F: .

PATl LDAI+l 6: sTA&74: CLC: . PAT2 LDA&7C: BEOPATS ! ASL.l7A: DEC&
7Ct JnFPAl2

1O9O.FATtr LDA&7A: CMPI+]2! ANEPAT4: LDAI'OISTA&7A:. PAT4 CLC
: LDA&74: ADC&7F: STA&7F: RTS

1190. t'lPi LDA&D59, X: ANDillS: STA&7C: LDA&7F: ANDS l5: STA&7F:
LsR&7c: LsR&7Cr Jl'lPPATl

I rro,nPf LDA&DsO,x:ANDi4E!STA&TCrLDA&7F:ANDi+t5rSTA&7Fr
LsR&7C: LSR&7C: LSR&7C: LSR&7c: Jl'lPPATl

l1?O.ltP4 LDAr,zD5O r X: ANDIl9?:5TA&78: LDA&7Fr AND*15:5TA&7F
: LSR&7C: LSR&7Cr LSRIiTC: LSR&7C: LsR&7c: LSR*7C: JI'IPPAT I
l130-FRUIT LDX+ATJSR FW:JSR Fl'lv: LDX*A: JSR WF:LDXltl6:Js

R FW: JSE Fl'lVr LDX|I 5r JSRNF: LDX*? : JSR Fl,ft JSR F|lV: LDX*?4:
JSRWF: FTs

t 140. FMV LDA&45: sl A&70: LDA&46: STA&71 : LDA&7F: AND* r : BEG
INAC: LDA!,7F: AND{16: FNE FD:LDA&7F:ANDltl28:ENE FL:.INAC R

-:o.Xe LDA|"TD:ERA+64:STA&TDrRTS:.HL LDA!,7DrOFA+l:A:ST

-58.I,!U LDAI"TD: ORA#f?: STA&7D: RTS: . t,1O LDA&7D!ORAIil6:STA
' --n: FiTS: - FUFICH LDA!:7D: ORAi{ 1 : STA&7D: JSRBO I Nc: Frs-7o..JOY LDA+94!. LDy*o: JSR0SEYTE: sTX&7D: LOA&7D: AND+ 1 : S
:r 7D: LDASTDr EEOJYA: JSR FUNCH:.JYO LDA+ttrEO:LDX*1:JSROSE
-5: CPY+& 1E: BCsJyl I JSFI'IR: JfiFJY?
'ao- lY1 CFY*&EB: ECCJY?: JSRl"lL:. JY: LDAs&ao:LDX*::JSFOS

. ' iE: EPY+T? T g: BCSJY.JI JSRMD: JHPOUTGOr90. JYtr CFYi+&Ee: FCCOUT60: JSFI',Ur JIPOUTGO
EeB. FALL LOA9A1: 5TAE27?: LDA&44: 5TA&7f, : JSRGftgUND: LDA3,74

: !NENFAL: LDA* 16: STA&7D: JSREROUND: LDA&74: BEODROF: FTS: . NF
-- JSRGBT RIs: . DRoP LDA#1:STA&42:RTs

SlA. GROUND ELC: LDA&7?: ADC+2@: STA&7:: LDA&7:-: ADC*O: !iTA.r_ 
: LDY*O:LDA(er72),Y! STA&74:RTS
-o:@. DIR LDA&7D:AND*tr?:BNE DIRU:LDA&7D: ANDlil6: BNEDIFDT

- f&7D: ANDI+l !E:8NEO IRL: LDA&7Dr AND#64: BNEDIRR: RTS
3l@- DIRL LDAltli:8: STA9AA: LDATO@: STA&45: JSRDIRLl: RTS: . D

.Fr LDA*&:9:5TA&45: LDA+OO: STA&85: JSFDIRRI: RTS
E4@. DIFD LDA&B;: STA&72: LDA&A4! STA&7;: JSRCROUND: LDA&74

:t1P*Ez:r4i EEBDES: CMP*@r AEEDROPz: JSRDUCKT RTS
a5O. DES JSESCUTTLE: LDA+&?A:5TA&86! LDAfl&AOr STA&85: JSFD

:Ot rFTS:.DROP? JSFDIRDI :ETS
a6o. DIFU LDyttO: LDA (&A;t), Yr 5TA&74! LDA&74 : Cip*&34r B€A L

A&B COMPUTINC FEARUANY 
'985
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PROGRAM LISTING

54 A&A COMPa,TtlttG FEARUARY ,985

MODEL B/ELECTRON ARCADE GAME

t

I

\,

IS
1 15O- FD JSFFDUON: ETS: . FL JSRFLEFT: RTS
1 1 6c,. Ful LDYt+El: . tW 1 LDA&DDF, X : STA&7E, Y: DEx : DEY r TYAt BNE

FW1 ! ATS:. HF LOYra:. Wr 1 LDA&7E, Y: STA&DDF, X: DEX: DEY: IYA: B

I L7O. FF'AI LDxltB: JSR Ft,l: LDA&7F: ANDII r BNE FPATs: JSR CORE
r LDX+A: JSR FU

1 1 Bo. FPA'I JsF FPATI : LDXllS: JsF l,!F: LDx# 16: JSRFI{: LDA&7F:
ANO#1: FNE FPAT4: LDA!iDFO! BEE FPAT4:JsFi APPLEIrLDX*r6!JSR

11r0. FPATI DECIA?: ENEUPDF: LOA*O: STA&7F: LDA&85:5TA&7q: L
DA&€6: STA&71: JSRSPIC: RTs

1?oo.UFDF LD..a&45: Cl'lFt&Ao! BEA DTREEF: JSRLTREE: JSRLTEEE !
RTS: . DTREEF JSRDTREE: JSRDTREE: RTS

1:lO.FPAT4 JSR FPATl: LDXSI5: JSR WF: LDX*24: JSRFllr LDA&7F
: AND*Ir ENE FFAT5:JsR APPLE?: LDx it24 ! JSRFatl: . FPATs JSRFPAT
I : LDI+?4: JSFr,lF r RTS

1!?O. FfiLEVEL LDA&DAE: ANDlt3: TAX: BEOFRLEVEL2: , FRLEVELS D
EX: TIA: BEOFRLEVELI: SEC! LDA&EO:sEC{TT 2A: SIA&AO: LDA&AT: SBC
$:: SIA3/Bl : SECr LDA&A3r SBCiizO! STA&83: LDA&A4r SEC*At SIA&44:
.r,IFFRLEVELf,: . FRLEvEL 1 RTS:.FRLEVEL? LDX*4: Ji'IPFRLE\,IEL3

1?:rO, CORE LDA| 17:5TA&7F ! LDAilg2E: 5TA&86: SIA&71. ! LDA*&AOt
STA&85: SIA&7O: LDAltl2r STA&42. LDA&D?1r sTA&EO: LDA&D2?! STA&
81 : LDAeio?a: sTAtal: LDA,D?E: STA&84: LDx*a: JSRUFT JSRSPIE: RT

124O-APPLEI LDAitl29:5TA&7F:LDA*&zE:5T4&46: 5TA&7l3LDAI&
SO! STA&S5r STA&7O: LDAI+9: STA&a?: LDA&Ds?r STA&8O: LDA&D3A! ST
A&E 1: LDA9D4?: SIA!,AJ: LDA&D43r STA&44: .TSRFRLEVEL r LDXltl6: JS
R|l,F: JSRSFI f: RIS

l?58, CFPLE2 LDA*1?9: STA&7F: LDA,|&?E: 5TA&46:5TA&71: LDA*&
BO:5TA&45: sTA&7G; LDAI+9: STA&B"r JSRTU,Ic: JSFFRLEVEL: LDX+24
: JSRUJts: JSRSFIC: FIS

1?5O. CHARS LDX*7?! - CH1 LDA&D97, X : STA&DS7, X : DEX ! BNEEHI
l:7@JSRXW! JSRCHFIC: JSRJlll! JSRCHPIC: JSI'IB: JSRCHPICT JSRI'|z

ld: JSFEHP I Cr J SRHIlr,: JSRCHPIC! JSFll4W! JSRCHPIC
I2EOLDAllO: STA&DE0: STA&DEg: 5IA&DFO: RTs
129O.CHPIC LDA&85:5TA&7O: LDA&86: STA&71: JSRLPICT RTS
l30@. TtlIE LDA+1?9:5TA&7F: LDAIDOD: ErP*&25: BNETT{lGI: LDA&

D:D: STA&86: LDA&D?Er STA&Ar , LDA&Df,6r STA&45: LDA}D3T: SIA&44
:ET5
tillO- Tl{I61 LDA&D4s: STA&AO: LDA&D46:5TA&Al: LDA&D4E: STA&B

::rLDA&D F: 5TA&84: RTs
I320.DEL LDA'I&FF: 5TA&BC: LDA*O: STA&AB, JSR}TAIT3 RTS
1f,30. DEDI'I LDA*17@! STA&?AAE: JSRSQIJEAK: JSRCHPIC: JSRERL! L

DA*&:D, 5IA&S6: LDAtr&AS: 5TA&SSrCLC:LDA&BOTAOC*&?O: STA&8O:
LDA&81: ADCiaO ! STA&al : JsRcHPIcr JSRERL! JSRDEL ! JSRCHPIc: RTS

134o. BUMP JSRKW: JSFBUI'IPl: JSRa{l{: JsRll2wr JSRBUI'IPl t JSRw?l{:
JSFHIT3: JSRIlf,P: JSEEUITPl: JSRtlft'l: JSBHI T5: JSRI'l4Ul: JSRBUI'IP I !
JSBtr4F: JSEBI T5: FTS
IJSB.HII= LDA&DEC! ClrP&85: BNE Y?, LDA&DOD ! CiP&84: BNEY2 T J

SRDEDI'I'.Y1 LDAi}1: STA&DOE: . Y? RlS
1360- BUllPl LDA&7F: ANDS?4O: ENEAUTPz! LDA&87: STA&45: LDA&8

Er5I4&E,6:.FUI4P?:RTS
137!|,DPlE LDA&45: STA&70: LDA&86: STA&71 : LDYli6f: . DP LDA(&

76) , Y! EOR {&AO) , Y: STA i &BO) | Y: TYAr aEEOUTD: DEY: JI'IPDP: . OUTD
: RTs

If,AO.KDED LDA+lOO: sTA&zBSCr JSRSOUEA(: JSRKW, JSRCHPIE: LD
4&46! Cl'lP*&2B: BEO DEDR r LDA*&?g: STA&46: . DEDR LDA*&COT STA&
Bs: JSRll]K: JSRDFIC: D€c&Dla: RTS

1tr90,HALO JSR BUI''P: LDA&DOE: EEAAL. LDA&DOC r STA&72: LDA&DO
D: 5aAg73 r JSEGFOUND: LDA&74 r BEOAL: CIP*o: BEEAL: JSR KDED:Js
RDELT.AL RTs

149O: l: NEXT: ENDPROE
I4 |@DATA&O@73A$OO , lr29OA75D? , &?5D9291,o
1 42ODATA&OF4OEOOO, &?AgO24 43, &24 432Agg
1 43tsDATA&@65F?OOO, &?DOg?435, &24352DOO
1 44gDAr A&Et 466804, &?CgO?4 6F |&246F?EB9j
I 4=@DAr A&Og4 1 6@g8, 92CeO2447,&24472Cg,O
1466DATA&OOf, E6OOC, &2C86?4 1F, &241F?EAO
t47ODATA5, J, J!3,3 tt,2 t2 t2,?,tlg?,AE?,&4?,&42r&43,&75,&7

5' t55,1153, &53, &5F 
' 
&5E 

' 
&56 

' 
&56 

' 
&56r!56'&56 r &57 | &57r&57'&

57,&37
l4aoDATAl ,I

:\.

I''REITBOUNCER TESTf, EY I'I. STANEER
zOENVELOPEl,5,1 ,4,1, ?55,255, ?-A, t?A ,g,O,-l?g I l?O I l?

o
SOENVELOPE?, ?, -1 r -1 , -t , ?55,255,255 , L?@,8 tO.-l2O,l?9,

@

4OENVELOPES, ?, 4, - t, - 7 | - \ O, 7q, 79 | I 26 | @, B t -5, I ?6, 5
:qENVELOFE4, ?, O,9 ,@,1 ,I ,!, tzg,-t?Q,-LzA,t?@,1?O,O
60REHGOTO9el
70*LO. "l'tEl "
ag*Lo. "Mc?i
9@*LO. "ECJ"

l0OFORxZ=oTO&FFC! | t99@O+x)lt=l (&f,OOO+XZ) : NExT
1 1Ol,iODE2: PROCIN
I ?OPROCPT X

If,OFROCHEY
l40FROCriAN
I5OFAOCE€AST: END
l6@r
T TODEFPROCFI X
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The SOURCE
THAT'S WHERE TO GET IT I

SEFIIOTJS SCIFTWAFIE SGITJFICE
CATALctGUE

Sottware ro do a job not to ptay with I Our ne\^r catatogue no!
r. y lrsts but q,ves a descriplion of each program. Busrnesr. Ed-

Lrcation, Scientific, Engrneeflnq, Radio Compurinq, Slar slics
and many other subiects. FR EE

BOctK SCIUEICE CATALCIGiUE
;rom ArtificiaL lntelegence to Xen x ! lt you need ro know more
aboul almosr any subject ro do with Computing then th s rs for

''o\r. Perhaps the most comprehensve specia rsi book catatoque
.ver compired. FR EE

C/P'MAMS.E,ctS SCIUFIGE
CATALclGUE

A range of professronal soltware lrom some oi the wor ds rnost
:xpe(enced soltware houses, lor the new op€ratrng systems no!\r
.va lable on the BBC B.
A description rsgrven ol each progra," FREE

GIFT VGIUCHEFI SEEIVICE
Oo you know exactly what to bL4 a5 a g ft 2 Why nor give one
ot our Gift Vouchers 7 Vouche.s start at jusl €10 rhen they
.an choose therr own grlr irom any of our corrprehensrve
.ataloguesl

Send your name, address 6nd requrrement, plus € I ( to cover
postage ) - For your free caralogue.

The Computer MailOrder People
David Winrow Marketing , Unit 3
Northwich , Cheshire CWg 7TP.

PO 80X 9,

in BROMLEY
6502 & Z8O SECOND PFOCESSORS

1 ts

EPSON PRINTERS

TELETEXT ADAPTOHS
TORCH Z8O DISC PACK
IVlICROVITEC MONITORS

GRAF PAD
BITSTIK

CUMANA & MIDWICH DISC DF1VES

NETV INDEX UTILITY ROIU

6 CHATTERTON ROAD, BROMLEY, KENT
01 - 460 8991

THE DATA STORE

RH VIDEO DIGITISER
ACACIA RTC & RAM UNIT

ACORN
VOLTMACE

OUICKSHOT
JOYSTICKS

ADD REAI.
GAAIIES POWER TO
YOUR EI,ECTRON.

Pleas€ send me

Electron JoYstick lntertace(s) at t17'95

ourckshot ll

J*nn ''"n"""

rapid li" loytt'"k
(s) at t9 95

fontY 
*,t'"n P""n

!1295)

E!E
Name

Address

leEPhone

"""T€:'HS

EI.ECTRON
]OYSTICK INIERFACE

ffl,q

most reliableyou can buy anywhere

Get sone real action into your Electron
games today! Just return the coupon below to
Ram Electronics (Fleet) Ltd., Dept.A+8,
106 Fleet Road, Fleet, Hampshire GUI38m.

Or callour credit card hot lineon

?,s:'s[Ef:' fel,'ih

Electrit your enemies.Terrorise marauders.
Zapthe invaderslrom Zog usingthe power ol
the new Ram Electron lnterlace-

Ram's intertace puts realgames power at
yourfingertips - it lets you useallthe best
ioysticks around, like the rapid-Iire
Quickshot ll.

What's more, it works with all First Byte
compatible sottware, and comes with a lree
software conversion tape that suits almost
anyother software.

And it's made to last - we reckon it'sthe

0251,425252.

Postcode



SoJtware
RevieFoviowera thb bsue: Dave Carlos, J<n6than Evans. Jon Revis,

Atrr Rochfod, Shingo Sugiu@. Abn Suppb, B, Timmins,

Tttle
Publtsher

Machlne

Pce

Polar Petils
Squtrrel
Software
Model B/
Electron
L7 .95

"Bn!l - Adritt on the Arctic Sea.
with a ravenous POLAR BEAR
about to leap on to your tiny ice
floel" reads the first line of the in-
struction sheet that comes with
Polar Perils. It canies on in no
less a dramatic fashion to warn
you of the other terrible dangers
that await you on your trip across
the frozen wastes.

Unf ortunately however play-
ing the game comes as a bit of a
let down after the rather im-
pressive build up. The polar bears
look far from menacing, in fact,
theg look nothing like polar bears
whilst the Arctic scenery is non€
too convincing either.

The idea of the game is to
guide your eskimo across the icy
wilderness of th€ Arctic trying to
achieve certain tasks whilst
avoiding the bears and other nas-
ty hazards. Scene one finds you
jumping your man from one drift-
ing ice floe to another to reach
the salety of the far shore of the
sea. On the way, you must avoid
the polar bear who is aiso leaping
his way around the ice floes in an
eflort to flatten gou. You can
land on one of the islands in the
sea to $ab a spear and then kill
the bear when he gets close to
you.

Although this all sounds
quite exciting, in practice it's real
yawn-a-minute stuff as the drifl
ing ice floes just k€ep on drifting
and drifting and drifting. . . This
means you have to wait patiently
until your ice floe drifts near
enough to be able to leap onto
another and makes it all very
tedious.

Later screens which feature
tasks such as kayaking between
icebergs and plotting your way
across the thin ice of a hozeo lake
are no more challenging or in-
teresting than the first.

The graphics in Polar Perils
are just about passable but show
little flair, imagination or originali-
ty. Use of sound is reasonably
good but nowhere near outstan-
ding either. The only thing I

could find commendable about

this game is that it features good
facilities such as fueeze game,
abort qame, sound on/off, user-
delinable keys, ioystick option
and a high score table.

Sorry Squirrel Soft, but
you'll have to do better than this
these days, especially at the price
you're asking when games of the
calibre oI Frak! are available for a
similar amount of money. P.R.

Ratlngs Table:

Henrys and Percys. One lot go
after you, the other lot go after
your arch enemy. If gou manage
to shoot them, they swop pet-
sonalities and chase the opposi'
tion. You can reverse all droids
and send your opponent back
home (from which both duellists
emerge) by moving over objects
on screen,

Police cars present a further
danger (as you can imagine the
screen is pretty cluttered). If you
shoot them then they chase you.
You need to drink Herbert brew
before shooting them again to
stop them. Police cars don't seem
to take offence in "practise
mode".

The sound effects Ior the
guns going off are frighteningly
lifelike and noisy. They can be
turned on and off with the first
hro function keys. Other options
include unlimited bullets and the
ability to give either player a head
start.

When a player does finally
banle through ro $250,000 rhen
the game comes to an end, the
winner is announced and a fan-
fare heralds our hero as he walks
out to applause. A litting end for
a grandiose and highly com-
plicated shoolout game. Pro-
bably the best two player game
on the market. The Electron ver-
sion runs at very acceptable
speeds and features all the same
touches as the Model B version.

M.W.

Ratlngc Table;

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

40%
35%
70%
25%
35%

Tttle
Publtcher
Machlne

over, you can blast them w

Prlce

Swag
Micro Power
Model B/
Electron
r6.9s

You may have seen in the adver-
tisements that Swag is a two
player game, and indeed it is, but
don't let that put you off if you
are the only Electron fan in town.
There is also a "practise mode"
for one player to hone his skills.
This also acts as a one player ver-
sion of the game with a computer
conholled opponent.

The aim of the game is to get
$250,000 in the kitty. You can
collect diamonds and gold and
deposit them in the bank. Spare
ammo can be got at the store. As
well as your gun toting opponent,
you have to deal with the droids,

your moon-gun. If you fire into
the ground. a crater will be
created. Sounds familiar? Well.
"BMX on the moon" is a version
of the arcade game "Moon
Pahol" where the moon buggy
has been replaced by a BMX
bikel

For those of you too young
to remember this game, here's
the plot. You controlyour vehicle
over a barren landscape which
scrolls past you rn Scramble
fashion and take pot shots at the
various rocks which come
towards vou. From time to time.
an ali€n- will fly overhead and
bomb you or the ground to make
things more difficult. ln this par-
ticular version, you do exactly the
same €xcept you control a BMX
bike.

The graphics are well ex-
ecuted. The scrolling is smooth
and the characters have been
well defined. I especially lik€ the
way in which your bike hugs
the ground. The presentation is

well up to the usual Superior
Software standard with all the
exka features such as sound
on/oll, heeze, quit and hall of
fame, Admittedly, although the
game is incredibly unoriginal, it is
good fun to play. S.S.

80%
80%
85%
80%
80%

ith

70%
60%
60%
75%
67%

Ittle

Publleher

Machlne
Prlce

BMX On the
Moon
Superior
Software
Model B
E7 .95

You control a moon cycle which
you must use to pahol the surface
of the moon. There are many
rocks on the ground- You must
accelerate and hy to jump over.
To make them easier to iump

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Rattngs Table:

MODEL B/ELECTRON
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Title

Publlsher

Vachlne

Price

Knour your own
Pst.Q
Mlrrorcoft/
Ivan Berg
Model B/
Electron
!9.95 cascette,
t12.95 dtsc

- s program is rather diflerent
::ause it aims to take you and
:r micro ftom this world into
: world of the Supernaturall--e Psi in the title stands for

r:..chic phenomena and the pro-
-::n gives you the tools to in-
:.:lgate those of extra sensory

.::.eption (ESP) and mind-over'
-::ler or psychokinesis (PK).

Taking itself rather seriously,
-.:e is a program that tries to
,::?rtain just how sympathetic

: j are to this kind of happening
.-: lt does so by asking you 108
-,:stions in three sections each

:r three possible answers. Bas
.: cn the work oI Eysenk and:::gent (who wrote the manual)
' :rves you a rating and suggests-.t sort of response you might
- ,.e on the game. I rated "scep
::: which seems about right.

The second, and probablg
::e interesting, section is the

::-e program which includes
-: varieties of activity. The first
:? is the card games and the
r options are guessing the suit

- 3uessing the colour. There are
r options in the grid games

you might test your clair-
r-ance by guessing where the
:-;ets are alter their positions
:.e been selected or precogni-
: - bg selecting a position before'-: computer has decided their
:3iion5.

You can play "Psi-Psubs" in
- .h you hy to shoot the sub-

-:::nes hidden in the grid by
'. ing your sight, using ,oystick

:_ :ursor keys to do so. The
: -.ih game is really a non-
- ent variation of the Psubs

.r-::e but with faces instead of
,,:anarines.

The final parts of the pro-
. :r are the filing system on

_ :h you can store your scores
: :: a period and then chart your
, -:gress over time and the relax-
:'::'r routine which, the instruc-- -s tell me, willrelax you before
. -r Psi session.

l m sure that there are those

who will find this package
fascinating and will regard it as
the best thing since Space In-
vaders. It is certainly comprehen-
sive and wellthought out and can
be good fun in a crowd - you
should have seen them at the
Computer Club! Me ? Well, I'm
still sceptical both of the value of
a program like this and of its
underlying theme. But you
should have known that if you
had any Psychic power at alll

D.C.

Ratlngc Table:
,&*

size. Can the computer produce
great works o{ art? Is it just a tool
for the human artist? All worth
thinking about and testing for
yourself . MA3 helped to remind
me that the BBC is fun as well as
very useful. Contact Micro Arts at
PO Box 587 London SW4 9PH.

M.W.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
70%
80%
70%
75%

Tttle
Publlsher
Machlne
Prlce

MA3
Mlcro Arts
Model B
t3.00

Micro Ads is a new magazine
launched last autumn. It covers
the wide area of graphic art
created upon microcomputers
(and in some cases by micros).
As well as producing the
magazine, there is a range oI soft-
ware for the Spechum and the
BBC,

Martin Rootes has wdtten
the BASIC routines which
generate the "art" on MA3. Tex-
tur€s, mixes, seas of colour,
solids, filling and washing over
the screen canvas make this an
interesting program. The pro-
bability of certain types of overlay
occurring change throughout.
There are circles and rectangles,
hatching and random use of the
BBC'S abillty to "combine" col
ours logically.

Vortex produces
mathematical shapes in lour col-
ours. You can choose which
ones. Limited but pretty. Mon-
drian is animated qraphics, col.
oured squares outlined in black
being spun into position, colours
swapped, and shapes switched.
Mondrian reminds me of some of
the caption graphics being used
on the television. It's all in BASIC
and very impressive ftom a per-
formance point of view. Whether
it is art is up to you.

Pic-Swap is based on card
$aphics used at the Moscow
Olympics. An Assembler routine
holds two screens in memory and
swaps them over in sections.
Runner is based on a photo se-
quence in the style of Marcel
Duchamp's "Nude Descending a
Staircase". It won't run on disc
systems without being down-
loadedl

A very promising start from
Micro Arts. Graphics are one of
the key areas in home computing
and they can b€ quite inspiring on
the BBC. Try this package for

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

100%
40%
80%
75%

Tltle
Publteher
Machtne
Prlce

The Horee Lord
Century Softwaie
Model B
t12.95

This is a "bookware" pack. The book, by Peter Morwood, is a fantasy
novel which is just about readable - at least vour consci€ntious
reviewer read it - but scarc€ly in the Tolkein class- The published
price of the book is !2.50 which means that they are charging over
!10 lor the accompanying program. At that price, with a fantasy
book, you'd expect a pretty lantastic adventure game, right? Wrong,
what you get is a mediocre arcade game. Apart lrom being rotten
value for money, I don't see how even the best of arcade games can
senslbly be packed with a book, because they have so little meaning.
There wasn't even any text or inskuction included in the pro$am to
indicate the r€lation between the book and the game, and my review
copy had no documentation with it.

The game involves riding around a spiral path and then zoom-
ing into a close-up screen when an obstacle is encountered. These
are remarkably similar, involving the crossing of streams and combat
with an opponent - apparently on horseback - but the graphics are
vague. l_he same weapon seems to serve as both sword an.l
crossbow. The controls for rotation, movement and weapon yielding
are not described since there is no instruction program. Having
discoverd them empirically. Ifound borh keys and joysrick version to
be virtually unmanageable.
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This is Dossiblv the worst value for money package I have ever
seen. Anvone wh6 has been conned into expecting a high quality
adventur6 game,and parted with their money should demand a re-

Iund from the publisher.

45%
35%
10%
20%

Tltle
Publtcher
Machtne
Price

Stock Car
Mlcro Powet
Eleclron
t6.95

the lone racer. The comPuter is a
mean oppon€nt and you may
well prefer a human. and
therefore Iallible, competitot.
There is no loystick option for the
Plan One or Firsl Byte int€rfaces
and keuboard controls are the
usual ones for left, right, gears uP
and down There are sYmmetri-
cal s€ts for both sides of the
kevboard.- 

There is a choice oI six dil-
ferent and imaginative circuits,
variable skid (0% to 99%) and
s€lectabl€ number of laPs (1 to
40). There are also oil Patch
hazards. The comPuter controls
two vellow cars even in the two
player game, taking over the
third if vou are on Your own
Escape iesets all game oPtions.

Stock Car is another of the new
cheaper, better packaged Elec'
tron oames from the Leeds based
softwire emporium. The profes-
sionallook of Micro Power games
is further ext€nded in this
package by some very nice
screen graphics for the Stock Car
logo and the enlorced use of
Mode 6 for the instructions page,
much neater than BBC Mode 7.

The game is two player, a
market uniquely tapped by Mrcro
Power, with a practise mode for

t

After the linish, if you are fast
enough, you enter your name
against your lap time in the high
score table.

The game has been tweaked
to make it run acceptablY fast on
iha Electron land it does). If
anvone wants to run it on a BBC
th;n the first hro gears at€
enough to be going on with!

Graphics are simple but ef-
fective ind sound is well ex-
oloited. If you bought Your Elec-
iron to have fun then this is just

the softwale to achieve that goal
and best Dlaved with a friend.

M.W.

Raltngs Table:

The simulation is not as You
might think, $aphical, but ralher
a series of Dieces of information
about the lourney, seen from the
driver's Doint of view. As such it is

of limitdd app€al bul enthusiasts
will laD it uD and Irecommend
that y6u uy and take a look al a
copv to see whether this is Yolrr
cup of tea.

At Kinqs Cross roster notices
are posted io inform the driver of
ang particular Problems on the
route. You qet a teport on Your
uain (l chosi the 125) which will
go something like this: "Motive
Power dept. report Your train in
ex-works condition." You are
now olaced on board with two
minutLs to go before deParture.

There are over 8,000 lines
of BASIC supplying the informa-
rion on vour Mode 7 screen all
the way- along the roule. The
clock ticks away, your speed is

registered along w h Your con_
troller status (1.5). brakes and
othe! status details, for instancei
"enoine idlinq".'You doi t have to take the
hiqh speed (when theY are mov'
in;!) kains. You could choose to
drive a Deltic or a Class 47 The
documentation reveals en-
thusiasts at play. There's lots of
oood sensible information about
ile progrurn itself and revealing
information about the iourneY.
including a schedule and a
oradient Drofile.- As irell as contsolling the
train and hving lo keeP uP with
the clock, vou get to sound your
horn - verv realistic. Places gou
know lif vor,r have done the

;ourney) appear in the mind's eye

land the program gives them
names - Gasworks tunnel and
Copenhagen tunnel. There's
Arleslev, Maxley. Little Baford
(though I don't think they men-
tion the power station which You
can't miss), Essendine, Little
Butham and Corbv Glenn. Later
*-" coa" uaro"a B-otany BaY and
Piper's Wood, v€ry romantic

Throughout lhe ioumey we
are kept up to date with how lar
out from the last StoP we are -
so manv miles from Kings Cross
so many from Stevenage and so
on. The main skill in driving the
trains is in getting us€d to the
controls, the performance of the
rain you have chosen and ad-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOB MONEY
OVERALL

85%
75%
75%
75%
80%

Tltle

Publleher

Machlne
Prlce

Flylng
Scotsman
Dee-Kay
Syrtemt
Model B
t7.95

Radngc Table:

SOUNDS
GRAPHICS
VALUE FOR MONEY
OVERALL

ln Fluinq Scotsman we have the
com6let-e opposite of the slick ar-
cade oames of the Micro Powers
and Acornsofts. Dee-KaY have
come up with an highlY enloYable
simulation of a train iourneY
between London Kings Cross
and Newcasde, non_stoP More
enjoyable than the real thing in
some cases!
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-idng for the various gradients
::d speed limits you will en-
: -unter along the line.

This is not th€ next piece of
-: software headed for the
::.ristmas, or post Christmas
,:arts but Ior anvone remotely
.:erested in the noble train and-:r anyone who would iike a
::mplete change in the sort of
i-iware they are loading into
'eir BBC, Flying Scotsman is
-:rth a look. It would be nice if
: ?e-Kay could write the program
'- incorporate histodcal versions
:: rhis famous bain and its run up
:-d down the East Coast Line to
::clong the interest and value of
-.e program. As it stands, it is an
-:eresting, iI not brilliantlg realis-
.: piece of software. M.W.

Unfortunately, life is made
dif{icult for our little ftiend - balls
bouncing down the pyramid get
in his way, and the black ball will
change onto a sly fox when it
reaches the bottom of the screen.
This fox can be destroyed by
jumping into a "teleport" disc,
which moves you to the top of
the pgramid, and causes the fox
to jump off the edge. It is also im
portant to keep a lookout for the
bird which will kill you with its
"toxic guano" (?!), and another
small monster who puts dirty
footprints all over the blocks
which have to be cleared up and
their colour changed before pro-
ceeding to the next level.

You are given three men
and thes€ can be lost in a variety
of ways; by colliding with a ball,

b€ing eaten by a fox, dying from
quaoo poisoning, or accidentally
jumping of{ the edge of the
pyramidl

The graphics are colourful
and reasonably smooth, although
I have seen better. Sound effects
are slightly above average. The
ins&uclions (on the cassette in-
sert) are concise but adequate.
This is a good version of an ar-
cade lavourite and good value for
money. A.S,

Tltle
Publlsher

Game Core
BBC
Publlcatlone
Model B
t10.95Rattngs Table:

Machlne
Prlce

SOUNDS
GRAPHICS
DOCUMENTATION

IVALUE FoR MoNEY
OVERALL

70%
80%
75%
75%
75%

Up until now the only game
genelation programs that I had
encountered were of the arcade
game variety. The user merely
specifying the type of game, the
background and the aliens.
Game Core should in no way be
conlused with this type of game
oenerator- Game Core has been
ipecifically designed with the aim
of producing shategic board
games of the Reversi, Draughts
variety.

Game Core is supplied in
cassette lormat but can be
kansrerred to disc quite easily.
BBC Soft has even supplied a
IBOOT file for the benefit of disc
users.

A game produced with the
aid oI Game Core consists of two
separate pads. The first being
Game Core itself - this part of
the program contains the
algorithms which allow the com-
puter to determine which of the
moves possible would be its most
favourable. The second half of
the progam must be supplied by
the user. This section must:
1) Draw the board,
2) Check the legality of the
moves,
3) Evaluate board positions.

One look at the manual
should warn a prospective buver
that this package is not for the
casual user who is hoping to buy
a program that will supply a
means oI producing a whole
variety of board games quickly
and simpiy.

On the subject of producing
the game board, the user is in-
formed that an 8x8 board is
represented by 64 bytes of

Ratings Table: Tttle 1984
Publtcher IncentlveSoftware
Machlne Model B
Prlce f6.95

9UNDS
]OCUMENTATION
..-{LUE FOR MONEY
]VERALL In 1984 you play the role of Prime Minister running the British

economy. You must negotiate pay settlements, fix annual govern_
ment budgets, interest lates, taxes and so on. Yout success on a
variety oa economic indicators (inflation, unemployment, trade
balance etc) is indicated annually, together with public opinion poll
ratings. The object is to survive in oflice as long as possible. Incompe-
tent aovernment may lead to premature resignation or failure to get
re-elected.

Few computer games are original and this shategy game is
remarkably similar in conception lo the earlier "Great Britain
Limited bv Simon Hersel. Whilst 1984 is more complex and has
noticeably 

'better 
screen displays - the use oI Mode 7 gtaphics for

bar charts is particularly impressive - I would not lecommend pur-
chase if you already own the Hessel game. Having said that, the
game is well presented, has excellent documentation and is good
value for money.

The game is rather dilficult - as a good shategy game should
be. I tended to rush for groMh. pumping money into industry and
the economy generally. Unfortunately. my short term gains in falling
unemDloumenl soon turned inlo disastrous inflation and unconholl-
ed publii expenditure. Was Nigel Lawson an advisor on the pro-
gram, I wonder? There is a serious point here, of course. A pro-
$am like rhis appears to be educational, but you have to take on
hust the quaiity of the simulation. After all, economists cannot seem
to agree about the correct way to modelour economy and any pro_
gram for a 32K micro must be highly simplified. Like a flight
simulator one should enjoy this tvpe of program without taking it too
seriously. J.E.

TItle
Publbher
Yachlne

Blockbuster
Mlcro Power
BBC Model B/
Electron
27.95

::is is another version of the ar-
:ade game "Q *BERT". The
;:me involves two pyramids of
-.:lticoloured blocks. The player
: -,ntrols a rabbit which must jump
::to each block in the pyramid,
' - chang€ its colour.

Ratlnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
80%
90%
80%
80%
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memory. Whether a square is oc-
cupied, the type of piece occupy-
ing the square and whether the
piece is yours or the computers
must all be determined b9 peek
ing and poking those 64 bytes of
memory. And that is merely the
manipulation of the board.

In an effort to help the user
through the barrage of exhemely
heavy going text, several exam-
ple programs have been sup-
plied. Of these programs "Rever-
si'and "Don't be Greedy" are
both described in some detail.
The tasks of the Functions and
Procedures are explained and a
complete va able list is also pro-
vided.

Should a user with only
limited programming exper,ence

game you can enjoy depehds entirely on the databases that you have
had developed for you. I say 'for you' because it will need a little
planning to design a game from scratch - you need to get peopl€ to
dev€lop questions on the specialist subjects as well as the general
knowledge questions and there are only two sets of each enclosed
wtth the package. The specialist sub,ects included on the tape or disc
are Films and TV and Sports and Games. This means that unless you
can make a team of peopl€ who all wish to specialise in these subjects
you have a fair amount of work ahead.

Once gou have your databases, for which you need a special
program to create them called Quizmaster, you can start the game.
First you are asked your name and occupation, then your specialist
subject and at this point you must have the file of questions ready.
Once this has loaded you have hro minutes to answer as many ques-
tions as possible or to pass. Answers have to be typed and accuracy
oI spelling and typing is vitally important or you tend to lose points
without need. Passing involves a simple press of the RETURN key.
The next contestant follows and if the same subject is requested the
program doesn't need to reload the database - a nice touch. As
there are 60 questions per database you can use the same subjects
for all the contestants without any overlap, it being unlikely that
anyone will use all 15 questions. Scores are kept and passed ques-
tions are displayed with their answers.

The next round is general knowledge and lollows the same pat-
tern as before, and exactly as in the TV show. Then a winner is Iound
and hailed in a suitable manner. Overall I cannot help but feel that
this is one of those games that will be used once and then ignored,
particularly in view of the amount of ef{ort needed to get the ques-
6ons organised. Rather like Dungeons and Dragons it all revolves
around one person being prepared to put in the effort to get th€
game going. I also feel that it is rather a cheat to make you pay extra
Ior the question making program. Great lor a laugh but not a serious
program due to its limitations. D.C.

Ratlnge Table:

SOUNDS 60%
GRAPHICS 40%
DOCUMENTATION 80%
VALUEFORMONEY 70%
OVERALL 65%

purchase this program then he
would probably never progress
further than playing the
demonstration programs. The
package is aimed at the person
who has both a logical way of
thinking and a great dealof spare
time- Unless you are willing to
devote several hours to the pro-
cess of analysing the rules and
tactics of a board game, then pro-
gramming it to run on your BBC
willbe an impossibility. J.B.

Batlngs Table:

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
90%
80%
85%

Tttle
Publtsher
Machlne
Prlce

Acld Drops
Ftrebtrd
Model B
82.50

This game from Firebird, a divi-
sion of British Telecom. is a
galaxians style game with a
scramble type sideways scroll
routine thrown in for good
measure.

Your task is to destroy the
moths, pods and spinners as they
home in on your space craft
dropping bombs and missiles.
Above you, a tank of acid slowly
drips its contents down onto you
and provides a further hazard to
your task of staying alive and
shooting down the attackers.

Whilst you battle away, a
gate at the side of the screen

Tttle
Publlsher
Machlne
Prlce

Maotermlnd
Mlrrorsoft / Ivan Berg
Model B/Electron
f9.95 (Qutzmaster t5.95)

There is no doubt that this type of game has been a success on other
computer systems and at last it has been transferred to what you
might call its natural home, the BBC. The game is a faithful
reproduction of the television series, complete with the signature
tune and all the phrases that have made Magnus Magnusson a
household name. Unfortunately you don't receive one of those
chairs through the post by filling in a little card in the pack!

If you are the sort of person who likes to pit your wits against
another then this might interest you, but be warned that the type of ftir B

MODEL B/EL-ECTRON
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, : .,rly drifts apart and when fully
.en. your space ship flies up-
:.ds and through it. From now
- you have to guide your craft
:rugh a sideways scrolling

- :ze to reach the next screen for
i rther round of alien bashing.

Sounds exciting doesn't it?
. ?ll in fact it's downright boringl

-_?re are nine screens to shoot
.rr way through in Acid Drops

,-r it's a good job they're
,nbered - they all look iden-
:rll It's the same shootem-up
: rdne followed by a quick dash
_:rugh the maze and then more
r ?r thrashing.

No. I haven't ovetlooked the
r:: that the game only costs
:: 50, but even though it is
r-eap. there is no getting away
- : n the fact ,t is rather dull and
:retitive which will mean it will

: hold interest for long.
My advice if you haven't got

: 3ame of this type already in
: rr collection is to shell out the

. , ra money for something like
: :rdvark's Zalaga or Acornsoft-s
1:,axians. True they're three
-€s the pdce, but I'll guarantee
zy will provide more fun and

:lirng interest than Acid Drops
. P.R.

Ratlngs Table:

consists of a 45 page manual
along with either a cassette or
disc containing the routines and
some sample programs.

The manual starts off quite
rightly by warning you that a
reasonable amount of knowledge
of machine code is needed to
take advantage of the routines at
all. Furthermore, a good
knowledge of machine code is re-
quired to be able to understand
how they work.This is very true,
so don't get the idea that the
package will enable you to write
dazzling arcade games with little
or no pr€vious knowledge of
assembler, because it won't.

What it sets out to do. and
does quite admirably, is provide
routines which students of
machine code can analyse and
play around with to increas€ their
knowledge. They can then
modily and incorporate the
routines into their own programs-

The way this is achieved is
by the provision of listings of the
source code of all the programs
on the disc, which are fully
documented line by line with fur-
ther explanations in the text oI
the manual. The text explains
very thoroughly how you can go
about modifying and using these
routines in gour own programs.

The manual takes you
through the processes of line
drawing, sprite drawing, screen
scrolling and circle drawing and

filling. These are dealt with for all
graphics modes and there is a
sample routine on the disc lor
each one.

AIso on the disc or cassette is
a sprite deliner and line definer
which I found really excellent,
enabling the writing of some pret-
ty impressiv€ gaphics even when
used only from BASIC.

In the main. I found this
whole package very uselul and
easy to follow though I would
warn you to look carelully
through the manual if you are
considering purchasing. I think it
will definitely appeal to the stu-
dent of machine code who is
looking for an insight into some
of the more complex tasks using
assembler. p.R.

Ratlngc Table:

games in the pack, all partly
machine code. They are all ar-
cade type, but oI course not up to
the standard oI normal computer
versions of arcade games.

The first of the games,
Space Rescue, has two parts; in
the first the player must destoy
the "plasmoid bolts" approaching
his ship from alldirections. In the
second part you have arived at
an alien planet, and must rescue
your captured men from the
planet's surface.

ln Creatures oI the Deep
you are cast as a fisherman who
must haul in the heaviest catch
possible in the time allocated.
However, there are obstacles,
such as jellylish and crabs.

Bouncer is a v€rsion of
Breakout with a difference, the
ball speeds up as the game goes
on!

In Chopper Chase the
player is a helicopter pilot bomb-
ing tanks in the desert. However
you must keep an eye out for the
jet fighter.

Space Pilot Test is a sort of
futuristic shooting gallery. The
player must shoot columns of
moving targets on the left and
right of the screen whilst prevent-
ing the flying saucer ftom
reaching the bottom of the
screen, and avoiding the space
mines.

: ]UNDS
.fAPHICS

, 3CUMENTATION
, ALUE FOR MONEY
- i/ERALL

Title
Publteher
Yachlne

50%
40%
60%
35%
35%

McVtd
plca soltu,are
Models A&B/
Electron
f14.95 cassette,
f,15.95 dlsc

hce

lhere have been numerous
:.nes, when writing a program in
3ASIC involving graphics, that I
-ave wished I possessed a better
.:rowledge of machine code, so I
:ould speed things up.

Line and circle drawing
.iong with plotting and filling

'rapes have always caused me
:eadaches, but at last someone
1as come up with some ready-
-rade roulines that will do all oI
::'rese and a lot more besides.

This package from Mcvid

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Tttle
Publlsher
Machlne
Pttce

Super-7
Tape
D.A.C.C.
r8.95

This is one of the many bumper
collections of mini arcade games
on the market at the moment. As
the title implies, there are seven

N/A%
N/A%

80%
60%
70%
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MODEL B/ELECTRON

As a Fire Chief your iob is to
fight fires in tower blocks, at the
same tim€ making sure that you
do not run out of fuel of water.

The final game is The Guns
of Navarone, in which you de-
fend your cliff-top bunker from
the onslaught oI enemy helicop-
ters and deshoyers. You are arm-
ed with two guns.

Most of these games are fun
for the first two or three playings,
but after this they tend to b€come
boring. Although the cass€lte
represents good value, I would
prefer to buy a similarly priced full
feature arcade typ€ game, which
has more lasting appeal. A.S.

Ratlngc Table:

the iet-booted jogger, through
the vaults oI a record pressing
plant collecting th€ music not€ as
he goes. Along the way he meets
the inevitable bugs and gremlins
who are out to thwart his efforts.
These nasties hang Irom the ceil-
ings and must be dislodged by
Jack iumping up and down on
the floor above lo kill them off. A
further hazard to our hero's pro-
gess is the varying heights of the
ceilings at certain points but Jack
can shrink momentarlly to
negotiate these.

Access to the different floor
levels is provided by ltfts and
sliders, but the lifu behave in a
somewhat erratic fashion and
have a habit of sometimes going
up instead of down, giving Jack a
nasty headache iI he happens to
be on the top floor.

Power for the iet boots must
be replenished lrom time to time
and this is obtained lrom the pods
that hang from the ceilings on
each level.

There are ten screens to
work your way through and six
different skill levels you may
choose. The skill leveldetermines
the number of gremlins on each
screen and the amount of fuel
available to complete you task. A
nice feature is that, once you
have reached a cedain screen
and are then killed off, you have
the option of jumping back to it
when you start a new game.

Points scoring depends on
the skill level, the screen you are
on and the time taken to finish
the screen. Keys are the usual

Z,X, t ,? plus the RETURN key,
but there is no joystick option.
This is hardly surprising though
as Ireckon the game would be
almost impossible to play using a

,oystick. Options provided are
escape game and freeze gam€ but
there is no sound on/off provid-
ed or a high score table.

Graphics are really excellent
with smooth, totally flicker-ftee
animation. Sound is good too
throughout the game, but I could
have done without having to
listen to a tune belore starting
every new game, even if it was
rather pleasant.

Overall this is a really classy
game that, despite being a lifts
and girders romp with a daft
storgline, does provide plenty of
now feahrres to make it worth
adding to your collection. I en-
joy€d plaving Jet Boot Jack very
much indeed and will be surpris-
ed if it doesn't achieve the suc-
cess on the Beeb it has with other
machines. V€ry highly recom-
mended. P.R.

Rattngs lable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
45%
50%
70%
55%

Tltle

Publlcher

Machlne
Prlce

Wtnged
Warlorde
Superlor
Software
Model B
E7 .9$

70%
80%
90%
90%
85%

In Winged Warlords, each player
rides an ostrich. The aim is to
knock the enemy off by colliding
with them. In a collision. the rider
with the highest iousting pole will
be victorious. lf you are suc-
cessful, the enemy will revert to
Its original form, an egg. This egg
must be collected at some stage
to prevent it from rehatching.
Avoid the lava at the bottom of
the screen.

With a story line like this,
what can you say? It's obviously a
version of the arcade game
"Joust" by William Electronics
which proved very popular last
year.

Winged Warlords is in fact
the first impl€mentation ol this
game on the Beeb and as such, it
is rather disappointing. Although
the characters are very nicely
defined and very detailed (in

Mode 1 rather than Mode 2) the
movement leaves a lot to be
desired. The characters are con'

Tltle
Publleher
Machlne
Prlce

Tltle
Publlsher

Jet Boot Jack
Engltch
Software
Company

Machlne Model B
Prlce f7.95

Not to be confused with Jet Pac
and Jet Power Jack. this is an en-
tirely different type of game
altogeth€r. Jet Boot Jack is

already a popular game for the
Atari and Commodore machines
and this version for the Beeb is

every bit as good.
Your task is to guide Jack,l

a8c

This should have been called
Duck Invaders or Duck Galax-
ians, because basically that's what
it amounts to. Instead of aliens
you have ducks and instead of a
space ship there is a gun-toting
farmer.

It's a shoot-em-up game of
the type we have all seen before
and probably most oI us don't
really want to see again. Nothing
new here that hasn't already been
done one way or another in so
many other games and in most
cas€s, far better.

You probablv have the im-
pression by now I don't like this
game and you're dead rightl I can
only guess that Firebird have
released it with young kids in

62 A&8 COMPUTING FEERUARY 
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stantly flickering and the move-
ment ls generallv ierkv. To make
matters wors€, the movements of
these ostriches are very sluggish. I
Iound mysell pounding at the
keys to no avail soon to get splat.
tered by a much more
manoeuvrable enemy oshich.
Also, why are the scores in the
high score table so high? And
what happened to all the exha
features we have come to exp€ct
ftom Beeb games such as freeze
and sound of{?

It's almost a shame to
critlclse the game in this way
b€cause the original game was a
(antastic game and this im-
plementation would have been
fantastic too if it hadnt b€en for
the rather poorly animated
characters. S.S.

Radngc Table:

SOUNDS 70%
GRAPHICS 50%
DOCUMENTATION 30%
VALUEFORMONEY 65%
OVERALL 54%

Duckl
Flrebtrd
Model B
92.50

It
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f;tRe ired

-:d who don't have !7.95 to
:.nd and want a fairly simple

: - eapo game. If this is the case, I
-'r't see the sense in it when the

l.eb is such an up-market
-:chine. The verdict of my
. ;ht'year-old nephew and his
: :,s after playing Duckl was "too
-:rlng and too easy".

The only thing I Iound good
::Dut this game was the title tune

that plays during loading which is
an excellent rendition of Offen-
bach's "La Belle Helene".

Incidentally, the last part of
the game is loaded independent-
ly of the computer's cassette filing
system using the program's own
routine. You wonl get this game
onto Replica in a month of
Sundays!

All in all, Duck! gets the big
thumbs down from me, I'm sad
to say. P.B.

Ratlnga Table:

keyboard.
As all drawing is performed

on a Mode I screen the user is
limited to one paper and three
ink colours. These colours can be
selected from a palefte of eight at
any time during the drawing
procesS.

A grid at the bottom of the
screen displays all oI the drawing
options available. The required
option can be selected by simply
placing the cursor over the cor-
rect box and pressing either the
space bar or fire button.

Drawing options include
Rectangle, Circle or Arc, each of
which can be drawn in oudine or
filled. Line drawing can be of four
types, Rubberbanding, Free-
hand, and Straight or Dotted line
between two points. The latter
two lines use automatic correc-
tion of horizontal or vertical lines.
Should a line be drawn which is
almost vertical, the computer will
calculate the corect coordinates
and draw the line exactly vertical.
This facilitg makes technical
drawing a dream using this
package.

Other facilities aimed at the
technical user are the provision of
dotted "cenhe lines" and also
Dimension lines. Dimension lines
are the ones with an arroru at
either end used to indicate the
dimensions of an object - hav-
ing drawn the line the user is
prompted for a value to be
displayed on the line. Unfor-
tunately these last h^ro facilities
are only available on the disc ver-
sion.

Complete or selected areas
of the design can be stored on
tape or disc. When using the disc
version it is possible to reload a
partial screen and place it at any
position on the screen, with the
tape venion the design is always
reloaded at its original coor-
dinates.

Drawstick is a thoroughlv
professional package capable oI
producing some highly detail€d
designs even in the hands of a
novice. J.R.

Ratlngc Table:

Machlne
Prlce

Upon receiving a copy of
Drawstick I was immediately im-
pressed by th€ standard of both
the packaging and documenta-
tion. Unfortunately this cannot
always be relied upon as a good
guide to the standard of the soft-
ware itself. I was therefore
pleasantly surprised when the
program lived up to the initial
promis€ of the packing.

BBC SoIt must be con-
gratulated for their user-
Iriendliness, the tape contained
two versions of the prolfam, one
Ior a tape based system and one
for discs. They even provided a
loader program which loaded the
appropriat€ programs and then
saved them to disc without any
intervention by the user.

Drawstick, as its name sug-
g€sts, is an on screen drawing
package designed for use with a
fully proportional jovstick,
though it can still be used with the

Tltle
Publtcher

Drawstlck
BBC
Publtcatlons
Model B
89.95

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
30%
50%
40%
35%

Tttle
Publlrher
Yachlne
Hce

Mr EE
Mlcro Power
Model B
c6.95

:he recenl p ce drop of Micro Power games to !6.95 makes them
2ven better value and this has to be especially so in the case of
Vr EE. lt is a great game by all the standirds.

The sprite character representing Mr EE is one of the quaintest
- software. He looks like a pirate. but I willsettle for gypsg since he is
:anging a crystal ball. The game is a typically colourful, smooth ac-
:on Micro Power effort. Mr EE is piloted around the maze. cutting
:'.rnnels through the background. which changes scene by scene.
)osing apples ftom their moorings so that they drop on his pursuers

and chucking his crystal ball at them if in exteme danger.
The pursuers of our wily wizard are the Umphs, who can turn

:nto diggers and must be generally avoided. There ls also the letter
:nonster to deal with when the Umphs have proved ineffective.

The gaphic apples and cherrles are superbly drawn. The cher-
:ies have to be devoured to end the scene and the apples crack open
r,,h€n hitting the $ound without clobbedng an Umph or even Mr EE
rrmsell If he doesn't get our of the way. 500 poinrs are available for
:learing a group of eight cherries, thousands for knocking over multi-
ple Umphs with an apple and more besides for ending their arcade
.areers by other methods.

I am convinced (bad loser) that I didnl always g€t the 5090 I
deserved for clearing cherries but it hardly matters as you charge
around the screen trying to bllng older to the chaotic chase in hand.
Keyboard is better lhan ioystick contol in rhis one bur it is still easy to
get caught out on the cornering.

Sound brilliantly punctuates the proceedings and my favourite
oir is after Mr EE has thrown his crystal ball. when it comes
ihooting back to his hand from all corners of the screen.

Micro Power may be sneaking off to the Commodore 64 and
other newer machines buttheir BBC software is still hot shrff. M.W.

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
85%
80%
90%
85%

90%
95%
90%
90% tl

I
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GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

63
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MAIN VARIABLES
co%

V%

H%
D%

U%
x%

Ml%,M2%,M3%

A%,A1%

B%,87%,B.2%

N%,Nl%,N2%

SCENE%

130,350

Determines whether the Ience or the track
side markings are to be displayed
Velocity of the car (used in a delay loop at
Iine 150)
Horizontal position of the car
A random number which specifies where and
when the spectator will appea!
Distance travelled by the car (U% r 10)
Determines the logical colour which is to be
changed {using VDU19)
Specify whether the sequence used to print
the spectators is in progress
Used to det€rmine the horizontal position oI
the spectators on the ght and left of the track
Used to determine th€ vertical position of the
sp€ctalors on the right, lefl and centre oI the
track
Used to determine which spectator character is
to be printed
Actual colour of the landscape

Assembles machine code. Draws the track and
the landscape. Sets up variables and defines
actual colours using VDU19
This is the main loop of the program. When a
certain distance has been havelled the pro-
gram will leave this loop
Selects whether the track side markings or the
fence is to be animated
Accelerates and decelerates the car
Engine sound. The pitch of the sound varies
with the velocity of the car
Moves the car from side to side and prints it
on the screen
The random selection of spectators determines
whether a spectator will appear on the left, in
the centre or on the right oI the track
Prints the distance travelled by the car
(metres). Increases the distance
lf a certain distance has been travelled the
scene will change (there are lour scenes;
Meadows, Nighrtime, Snow, Desert)

This quick 5D racing
game is nothing if not

funl Even Niki Lauda does
not have to deal with

spectators on the track!
340

360-380

390-1940

Prints a real time clock which starts at the
beginning oI each race
Ar the end of the race the player's time is
displayed
The various procedures are defined

PROCEDURES

HOW THE PROGRAM WORKS

PROCROAD

PROCTRACK

DEFPROCVARIABLES
PROCSETUP
PROCINTRO

140

150-180
190

200.2&

250-300

PROCASMB

PROCCHAR
PROCONE

PROCTWO

PROCTHREE

DEFPROCSCENE
PROCFENCE

310-320

330
PROCFINISH

PROCCRASH

MODEL B/ELECTRON

-

Petet Mujtaba
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You are the driver of a powerful
turbo charged Formula 1 car. It is
your task to complete a difficult
and treacherous course in a
respectable time.

With your "hand" on the ac'
celerator you leave the starting
line. Suddenly you see a spec-
tator on th€ race track. lf you hit
him you will certainly be dis-
qualified. Using all gour concen-
tration and driving skills you must
steer past the oncoming spec-
tators. . . but rem€mber. . . it is a
race against the clock.

10.120

Draws the track, the landscape, the
Ience and the track side markings
The actual colour of logical markings
8,9,10 is altered, thus giving the elfect
of motion
Machine code which prints the car on
the screen
Defines the characters used in the game
Draws a spectator on the lelt hand side
of th€ track
Draws a spectator in the centre of the
hack
Draws a spectator on the right hand
side oI the track
Changes the scene (using VDU19)
The actual colour o{ logical colours
13,14,15 is altered thus giving the effect
oI motion
Delines the variables
Sets up rhe screen layout
Prints the instuctions and also the
functional keys
Displays the time and distance travelled
at th€ end oI the race
lI a spectator is hit the car will crash and
the driver will be disqualified
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?o t oDET
30 VDU23i 82021ot ot ol
ITO PROCINTRO
50 DUq CARX 1OO
60 DIM MAN'(A)
70 PROCASMB
80 [oDEz
90 PROCCIiAR

1OO PROCSITUP
11O PROCVARIABLES
12o TItrlE-O
130 RSPEAT
1ITO IF COX.1 PROCFEITCE ELSE PROCTRACK
15O FOR PX-O TO VX!flEXT
160 IF ItfKEY(-99)vx-vx-5o ELSE v:-VX.25
17o It vl<O VX-O
18o It VX>2OOO vX-2OOo
190 sOUllDl, -1, 1oo-vX,/2O, 1: SOUID&1O, -15. 3, 10
zOO IF IIIKEY( -94 )\X-HX-A
21o Il IfixEY ( -67 )HX-HX+\
22o IF BX<3 HX-3
23O Il Hra>1O EX-].O
20O COLOURI: VDU31, HX,28: CALL CARX
25O DX-RXD( 10 )
25O VDU5
27o ll Dl-l OR trlX-l PROCOIE

"8O 
LF DX-z OR !l2X-1 PROcTwo

29o IF DX-3 oR M3X-1 PRoCTHREE
300 vDUt
31O PRII{TTAB(L2, 2) iUX.1o
32O UI-UX+1
33o Ir UI-zOO OR uX-tOO OR OX-6oo PROCSCEI{E
34o PRII{TTAB(12,4)i (TIrlI DIv 6000) I'loD 60rI:Ii (

:ME DIv 1OO ) llOD 60 t n i'
35o UITIL ux=8oo
360 I.ODCT
370 PROCtrt{rSH
38O qOTO 80
345 REIi-Draw. ?oa6 and scGnarry-
39O DEFPROCROAD
lroo Glcolo,2: ovEo,orllov!1279.O!PLOT85,1279,600:

tovEo,600: PLOT85, O, O

010 XX-o I x-12oO: yX-O: eX.50: KX-79
420 FOR LOOP-O TO 10
43O FOR COL-3 TO 1 STEP -1
!lrO CICOLO, COL+7
rr5o [ovE5oo.6()0: I,rovExx. yt: pLoT85, x, yx
[6o ocoLo, cOL.12
llTo IrovEx.QI+2o, Yx.Qjl! DRAWX+QjX+20t YX.Qjla5
08o rovExX-QX-2o, YX.QI: ORAWXX-QX-2O. YX-QjXr5

10
5OO IllXT COL
51O IIEXT LOOP
52O MOVE6OO, 600:GCOLO. 2: DRAW12OO. O

530 tlOVEO. 600: l,lOVE1279. 600: GCOLO, 4: PLOTaS, 1279,
:023: I{OV'O. 600r PLoT85, o, 1o23

5tO OCoLo, o: l,lovE6oo, 592 r xovE92. O r PLOT85.1129, o:
xovEo, 600: IIOVEzOO, 620 r PLOT85 | 55O, 600: UOVE6LO, 5OO: U
lvETOO, 650 ! PLO?85 r 12oo, 600 ! itovEo, 55o: DRAvl550, 600

550 Et{DPROC
555 REli-An1hat.. tr.ck na?kr.n8._
56O DEFPROCTRACK
57O VDUl9, Xl+7r 7i Oi
58o It Xl-:. vDU19,10,1iOr ELSE vDu19r6+xX,1ior

590
600
510
515
620
630
6llo
550
660
670
680
690
700
7LO
720
730
7\o
750
750
770
780
?90
800
810
820
430
8to
450
s55

xX-Xl.L
IF XI-O Xl-1
EXDPROC
Rllttl_Pnlntr ca! on tha rc!e.n-
DEIPROCAS A
rOR PASS-O TO 2 STEP 2
PI-CARra

tOP? PASS
LDAT32. JSR&IFEI
LDA,22t: JSR&TTEE
LDA'Z25: JSR&TIEI
LDA,226: JSR&TFEE
LDA,32: JSR&TTEI
LDA,Sr JSR&ttEE
LDA'8I JSR&FFEE
LDA,S: JSR&ltl!
LDA'8: JSR&TTEE
LDA'8, J3R&I?II
LDAT1O! JSR&IFEE
LDA'32! JSR&IFEE
LDA,?27r JSR&rFEE
LDAf,228 ! JSR&FFEE
LDA]l229I JSR&FFEI
LOA,32: JsR&FFEE
RTS

I
t{Ex?
EI{DPROC
REl 

-.Deflnes 

chelactc!. .nd .nval,oDaa-

DE'PROCCIlAA
vDuz3, 22rr, &O. &O, &O, &F. &F, &r, &3, &FC
vDU23. 225, &O, &O. &3C, &7E. &rr, &7E, &E6. &D8
vDU23. 226, &O, &O, &O, &trO. &FO, &FO, &CO, &3r
vovz3.22? , &tc, &tD, &FD, &rt, &FD r &rD, &tc, &FC
vDU23, ?28. &rF. &FP. &81. &rF. &AB, &Aa, &tt, &O
vDUz3. 229. &3r. &Er. &AF. Arr. &BF. &Br. A3F, &3r

vDu23.230, O,
vDU23,231, O,
vDU23,232, O,
vDu23.233. O,

,8,o,o
,8,8, O

,8,8, o
L,60,2

o.o
o,-o
o,a
o,2 o, o

.o,o
, o. o

860
870
880
890
900
910
920
930
940
950
950
970
980
990

1000
1010
10 20
1O3O
1O lro
1O 5O
1060
1070
1080
1090
110 0
1110
111 5
t!?o
1130

rx)
11[ O

H: OOTO
L77O
1150
116 0

, o, o
\,2\,

vDu23, 234. 2t, 24, O. 60. 2t. 24. 2O. 2!
vDu23. 235, O. O, O, 20, 24, O, 60, 90
vDu23. 236, 24.60,60, 35, 36, 36, 36, 36
vDu23, 237. O. 153 , L13,66. !26,60,2L | ztt
vDu23, 238. 60, 60, 36, 36, 36, 36, 36. 36

sa-cHRa( 235 ) +CHRa ( I ) +CHRa ( 1O)+CXRa( 236)
La-cxRa( 237 ) +cERa ( 8 ) +cERa( 10 ) +ctlRt (238 )
Axa ( 1) -ctl8t ( 23o )

tlAxa ( 2 ) -cHRa ( 231 )
rl^f,a(3).cHRa(232)
r^ra(t)-cxRa(233)

Ara( 5)-cBRa(23I )
ltANl(6)-Ust

Ara( 7)-ul.t
EI{DPROC
REIYL_Drewa.D.ctrtot on thc la?t_
DETPROCOt{t
1l-1! OCOLO. O: llOVE59O-Ar, 55O-AX: PRrNT r{Ana(

rF xx=7 Al{D POrNT(590-AX,464-BX)-1 PROCCAAS
1170 ELSE IF ltx=7 lvllX-O:NX=1:aX=6rAX-3:GOTO

BX'BX12 | AX=AX12: IX-r{X.1
Gcot.o. 6: MovE59o-AX, 55O-BX: PRINT MAI{a(xX)

PROGRAM LISTING
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fhe ,ace is on!

117O EI{DPROC
1175 REI'l-Drews a9cctato! 1n thc cantra€_
118O DEFPROCTIIO
119O M2X-1:GCOLO,OrMOVES90, 550-Bl.ra: PRINT MAt{a(NL

x)
12OO It l|1ra.7 Al|D POIi"(600,lr6t-B1x)-1 PROCCRASH

:GoTo 1230 ELSE IF ll1x=7 MzX-O: 1X-1:B1X-6:GOTO 12
30
,.21O BLl=B1la2:N1X=N11.1
122O OCOLO,6: OVE590,55O-B1X:PRrl{T r{ANa(X1X)
1230 ENDPROC
1235 REM_Drar.rB E9.ctato:a on the alaht_
12tO DEFPROCTIIREE
1250 t'l3x'1:Ocol-oto:MOVE59O+41X,55O-Bzt:PRIxT IlAl{

a(xzx)
125o IF N2X-7 ANDPoIIT(58o+A1X.t5t-azX)-1 PRoccR

ASB!SOTO 1290 ELSE IF 2X-7 M3X-O:N2l=1:B2X=6:A1X*
3: OoTo 1290

!27 O 
^11- 

Aax.z I BzX=BzX."r r2X-,|2X. 7
1280 GCOLO,6:litovE5gO+A1l. r50-azi:PRINT ll^t{a(X2X)
129O ENDPROC
1295 REX-Chen8ca colour ot l.nalscrDc_
1300 DETPROCSCEN!
131O IF U,(-2OO SCEIEX-O
1320 Ir UX-lrOo ScExEX=7
1330 IP ul-5oo sCEl,lEX-3
13irO VDU19,2, SCEI{EX, O, O. O

135o 1F col-1 vDU19, 13, ScltlEX, o, o, o: vDU19, 1lr. ScE
xEX, O, O, O r VDU19, l r, ScExlX, O, O, O
1360 IF CoX--1 vDU19.8,OiO!:VDU19.9.otOt:VDUL9.L

O, Ol O:
137o cox=-coX
1380 EITtDPROC
1385 Rlu-Anlm.tes track-sl.de !Gnc.-
139O DEPPROCFEI{CE
LAOO VDUl9.12+XX. O. O. O. O

1illO IF Xl.1 VDU19, 15, SCENETa i O i ELSE VDU19,11+xX
, SCE|iEX: o:
Lllzo XX-;{X+L
1A3O rr XX-IL XX-r-
1rr Io EIDPROC
llrt5 REI'l_De!1n€B 1n1t1aI varll.b1.._
1iI5O DEFPROCVARIABLES
146o ltl-8: cOX-L: SCEIEX-2: xX-r.: UX-o: vX=1ooo: HlX-o:

M2iro: M3Xro: Alr 3: A1X-3 ! BX-6: B1XE6: B2X-6: xX!1! lllX-1
I N2X-L
1t70 EIIDPROC
l.475 RElt-Dnaws tha acnean l.Jrout_
1(8O DEPPROCSITUP
llr90 CLA: VDU23i 82O2i Oi oi Oi : VDU19. 8. O. O, o, or vDU19

, 9, O, O, O, O: VDU19, 10. O, O, O, O: VOg19, 13, 2, O. O, O: VDU19
, 1! , 2, O, O, O: VDU19, 15, O, O, O. O r PROCROAD
15OO PRTXaTAE(1,2)IDtSTAllCEh
I51O PRIiTTAB( 5.II ) 

"IME'1520 EI{DPROC
1525 REll_PrlntE lnatructlons anar tunctlonal

1530 DEFPROCII{TRO
15lro cl.s
155O PRIITTAB(11,8) cHRt(1lr1)iCriRa(129)tCHR'(].36

) !'ltoRmILA 1 tn
1560 pRTXTTAB(11,9) CBRa(141)!CHRa(129)tCBR3(136

) i 'FORJ.iULA 1 tn
L57O PRtllTTAl ( O , 11 ) "You rt'e a PoRn ULA 1 ieclna d

!1valrt Tha objact o! tha adle 1t to comglate th.
courac 1D tha .ho!t.st tlEe.rl

1580 PRIIITTAA( O.15 ) n Soln. ow€!-.nthus
laatlc Spac t atorlB , howcver ! have found thelr' wa
y onto th. t:'.ck.If you run ovGr! ona of th€lr you
w1l1 bc d1.qual.1fl.Clr
1590 PRIXTTAa(5,22)tr'Pt'e.a th. SPACE BAR to cont

15OO rr rIKEY(-99)Trr[ 1610 ELSE 1600
1610 CLS
1620 PRINTTAE(12, T)NKEYSX
1630 PRTXTTAA ( 12,5)n_tl
1600PRITTTAB(5,12)iSPACE Accaleratc'r
1650 PRTTTTAB( 5, 1ir ) rZ Leltx
1660 PRTIItTAB(5.16)nx Rlahtn
1670 FOR XX-O TO SOOO:NEXT
1680 PRII{TTAB(5.22)hPre.. SPACE to aontlnu.I
1690 rP rXKEY(-99) TEEX 17OO ELSE 1690
1700 EiDPROC
17o5 RE!'l_-DLr9lays tha tl . and tllatance trev

ell,.<t_
17I.O DETPROCTIIlISE
1720 CLS
1730 VDUz3t 8202! Ot Ot Oi
17llo PRIIITTAB(10,13): (TIr.lE DIv 5ooo)uOD6o:n dlns
n! (TIflE DIv 1oo)uoD6oi' aecs'i
175O PRIIIITAE(?,1o)IYou hrv€ co|nDlated th. course
in a T1n€ of... r
176O PRIXTTAB(ir.16)iiYou tleve]l.ed a dlstance o! 8

OOO lnil
1770 PRINTTAa(5.20)nPrcss I Y I fo! another antne

1?8O A7 IXKEY(-69) TttEt{ 1790 ELSE 1780
1790 EI|DPROC
1795 aEil-D1aDla.ya a craah 1? a sp€ctlton la

h 1t_
18OO DE'PROCCRASH
1810 FOR X=O TO 100
1820 vDU19, o. RND(7) i oi
1.830 vDU19. t. RND(7 ): O:
18lto souND&11, - 1, RXD ( 100 ), 1
1850 SOUXD&1o, -15.7,5
1860 NEXT
1870 CLS
1880 VDUz0
1890 vDult I COLOURT
19oo PRIIITTAB(O.9)iDue to the fact thatyou lan o

ver e Epectator you bAve bcen dlaqualltlad
lrom the t'ec.ri

191O PRINTTAa(o.17).rPrera rYrlor anotharaame'r
19?O IF IIiKEY(-69) TEEX:.930 ELSE 1920
193O PRoccltAR: PRocsETuP: PRocvARIABLES:TIUE-o
1940 ENDPROC
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Dlsk Systems lor the BBC
Mlcro by Ian Sinclair. Published
by Granada.Prlce f6.95.

This book on utilising disc drives
alongside the BBC has been
around for a lew months but is
now particularly relevant as more
and more Beeb owners turn to
discs as a storage medium. Ian
Sinclair is steeped in detailed
knowledge of how disc systems
work with most micros that sup-
port them and is an ideal can-
didate to produce an introduction
for the BBC.

Sinclair's knowledge o{ other
micros (Tandy, Apple) enables
him to go as far as advising on
transfer of text (ASC I I) liles from
one computer system to another
(the Beeb's) - a complex pro-
cess. At the other end of the ex-
treme, great care is taken to ex-
plain in simple terms how the
software handles disc storage and
how the user can handle the soft-
war€.

A great many disc drives are
being purchased independently
of the DFS, and documentation
in mosl cases is poor. There are
also two viable altemative Iiling
systems by AMCOM and Wadord
Electronics. The author con-
tinually cites examples ftom thes€
systems, usually in more detail
than for the Acorn version. A
case in point is the chapter on us-
ing disc utilities. AMCOM's
package allows for direct disc
surg€ry, with sector editing and
the like, and is an ideal example.
Much oI the advice applies to us-
ing Disc Doctor or Disc Recovery.

An introductory chapter
about discs and drives leads into
a look at filing system com'
mands. There are lots of ex-
amples to try out as you go along
and hints on the thorny problem
of tape to disc transfer. "Digging
Deeper" investigates som€ of the
more subtle uses of wildcards.
COPY, BACKUP, RENAME and
so on. It also explains some of the
problems you might encounter,
like "can't extend" messages -when a new, longer version of a
file is SAVEd with the same
name, but the disc has not reseru'
ed extra space-

The book covers machine
code programs, saving chunks of
memory, r, BUILDING IBOOT

files, text Iiles (a whole chapter
mainly concerned with Word-
wise) and filing techniqu€s. The
chapter on the latter is clear,
comprehensive and full oI ex-
amples; the best contribution to a
very useful guide for disc use6
new and old.

ture and complex circuit and pro-
gram flow.

There are helpful tables
(especially memory maps) in the
text and the appendices. These
appendices also contain the cir-
cuits and board layouts for the
hardware proiects introduced
during the last section. Where
relevant, chapters are concluded
with a useful bibliography.

First off, there is an introduc-
tion to the basic micro system and
a look at how the various
elements communicate. It looks
at 6502 operation, serial/parallel
communication, Boonlean logic,
interrupts, A/D conversion
types, fiL devices and buffers.
Pretty comprehensive as you can

imagine. Anyone coming to in-
terfacing anew need not worry
since the author takes care to ex-
plain the basics before going on.

Tlme for FRED. JIM and
SHEILA, those important I/O
related pages of BBC memory.
Colin Opie rightly emphasises the
need to use O.S. calls rather than
directly changing memory. The
second processors are with us
and changing software can be
hard work.

We get excellent and lucid
accounts of the user and parallel
printer ports, with circuit
diagrams and pin functions.
Same treatment for the analogue
to digital port. For this part of the
book you will need a general
understanding of symbolic
representation of components in
circuit diagrams. The RS423 and
lMhz bus are now investigated.
The usefulness of the lMhz bus
for control applications becomes
clear and its design is explained in
detail.

The hardware now over,
Part 2 starts on programming it.
There is clear tabular information
relating addresses in memory to
registerc in the hardware. Each
I,/O port is treated individually
and read/write routines listed in
BASIC and Assembler forms.
There is also line by line explana-
tion in some cases.

The reading of this section
results in a comprehensive study
of programming the devices
which link the Beeb to the outside
world, analogue or digital, serial
or parallel.

For Part 3, the publishers
have got together with Watford
Electronics to supply a mother-
board and application boards so
that theory can be put into prac-
tice. Real results do wonders for
the concentration. The ready
availabilitg of hardware also
makes the book a useful guide for
self study or for work in the
classroom.

If you are thinking in terms
of using your BBC for control ap-
plications or you would just like
to understand more about what is
going on when you plug in your
interfacing box, or even when
Acorn come up with thet home
contol system, then you can't
really do better than getting hold
of this book on the subject.

Interlaclng the
Mlcrocomputer by Colin
Published Mccraw Hill.
18.95.

The dazzllng silver covet of this
book disguises a h,ghly techn,cal
but clearly presented look at in
terfacing the BBC. The book
makes full use of line drawings, il-
lustrating both general architec-

BBC
Opie.
Price
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Two quick appendices take in er
ror messages and "other com-
puters". Don't doubt it, this is a
BBC book and a very good in-
troduction to disc handling on all
levels.

Advanced Programmlng for
the Electron. by Mike James
and S.M.Gee. Published
Granada. Price €6.95.

by

This book sets out to tackle the
problems of writing larger BASIC
and Assembler programs on the
Electron. The authors' approach
is designed to produce organised
programs, carefully planned and
designed before coding. They
look lor rellability through the use
of the natural structur€s of
BASIC. like REPEAT. . .UNTIL
and FOR. .NEXT, and through
the use of Functions and Pro'

book The aulhors go into "st€P-
wise refinement , lesting and
perfecting the individual com-
ponents of lhe program. They
discuss the use of paramelers atld
local variables as well as the
physical appearance of listings,
formatlinq and us€ of REMS.

On the Assembler side.
there ar€ discussions on the
natural structures of assembly
language, details of how the Elec-
tron assembler can be used and a
few paragraphs on Macros and
some of the problems associated
with implementing them.

As the book gets mote in-
volved, and the O level Maths get
a bit strain€d, we move onto data
tlrpes, arrays, look-up tables,
handling a stack structure;
everything you need to know
about storinq and accessing infor'
mation on your Electron. This
seclion is very important and well

Dlsc Drlvec ProJect for
llicroc by Michael Milan.
::blished by National Com-
: -ring Centre. Price€5.95.

lon't be put off by the title. No
-ention o, a BBC? Nothing
::out the Plus 3? Whatever it
,ays on the jacket, the picture is a
:ead giveaway. The whole book

based upon handling disc bas-
.: information with a BBC Micro
.:d Acom DFS. II I ov,med

'1oth€r computa and bought
':-.is book on the understanding
':.at there might be some worth in
: :or me, I might b€ very disap-
: rinted. As a BBC owner with
: s. drives, I can feel delighted.

The book covers everything
- ;u need to know about actually
: ,rting your disc system to work,
: does not go into all th€ hard-

^are and software details but
-elps you get your sydem up and
--rning and only then pursues
ime more advanced features
-.at discs provide.

There are general points
:rout the sort of hardware
:.ailable, and pointers on what
.lii might need. The software
. je starts simply and extends up
': the heights of software subtl€t-
- landom access filing.

This book would in fact
ake ideal documentation for

::y one of the current multitude
-: disc drives available for the
l3C and Electron Plus 3.

This is on€ of a series of
'iCC publications which
'-ankfully makes a point of not

jumping in at the deep end, leav-
ing lhe reader, and proud owner
of new disc drives, drowning in
,tcommands, hex locations, sec-

tors and cryptic abbreviations.
Each new element of disc

us€. kom simple saving and
loading, to complex file handling.
is approached as ftom new.
Throughout the book examples
of what vou will see on the screen
are provided in the form of
screen dumps. There are also a
number oI example listings which
can be attempted by the reader as
helshe works through the
various commands now at
his/her disposal. Having the
power of disc drives available
means that the user is tempted to
do many things which s€em€d
tedious when working with tape,
like saving and loading screens.

High resoluiion screens take
up quite a bit of memory and
loading them in block by block
from tape is boring. With discs it
takes just a few seconds and is
easy to execute. The book takes
us into the areas of *SAVE.
*EXEC and *SPOOL. Discs

are more fun. Next up are se al
files. another area where the
speed oI drives makes all the dif-
ference. This section and the
next, on Direct Access Files, are
full of examples and conclude
with complete li$ings of useful fil-
ing programs.

Th€ final project is a graphics
drawing suit€, which uses discs to
store the current screen image.

The key to this organisation
is the modular structuring and
building of programs - a theme
which crops up throughout the

explained, with lots of examples
and step by step runs thro

cedures

lr
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These techniques are used by
every program worth its salt,
from databases to arcade thrillers.
A section follows on both BASIC
and Assembler controlof sequen-
tial filing.

An interesting contribution
appears in the form of "Making
Programs Work" - pretty impor-
tant! It looks at the testing oI pro-
grams, the location and eradica-
tion o[ bugs. common enors and
program presentation.

Chapters eight, nine and
eleven are based upon Iullscale
programs, Spelling Checker, Ex-
ecution Tracer and Dissasembler.
Each is built in stages, including
design. AII hav€ major elements
of Assembler (spelling checks are
useless if they are slow) but use
BASIC to hold them together
and present them in an organised
and understandable fashion.

Unfortunately the Spelling
Checker, though it works, is, b9
the authors' own admission, not
a completely finished version.
Still, if you take all the rest of the
information in, you may well be
in a position to do something
about it! The Execution Tracer
takes up the th€me of debugging
and could be a usefulprogram for
the new programmer.

Oh either side of the
Disassembler proiect are chapters
on the MOS and on Iundamental
background in Bits, Binary and
Boolean. The Machine Operating
System and th€ pat it plays in the
everyday functioning of lhe EIec-
tron is explained. Work on OS
calls and interrupt handling lead
to the construction oI a
background clock.

The final chapter looks at
binary hex and logic in relation to
the way Acorn BBC BASIC and
Assembler handle numbers.

The Disassembler itsell does
nol hav€ enough facilities to be
really useful (but rs open to im-
provement), but introduces some
more complex programming
techniques and the final result is
good enough lor "Leafing
through" Electron software.

This book is for the program
ming enthusiasl. Although the
techniques discussed, and prac-
ticed throughout, would enable
the writing of efficient programs

Nll furFLrrn find a natural use with tables oI
encoded notes or parts of
speech) is not covered. The
author touches on the use of
event handling in conjunction
with speech, resulting in a "talk-
ing tlrpewriter" program.

Music making on the BBC is
difficult and the chapter in this
book does not reallg investigate
the theory or practise of program-
ming music. Music and musical
notation are introduced lor the
layman and much of the pro-
gramming goes into producing
graphical representation of (out-
moded?) notation. There is a full
scale program to play tunes and
display the appropriate notes on
a stave at the same time. a useful
educational exercise.

The chapter on speech syn-
thesis uses much the same ap-
Droach as with sound. We get an
introduction to the hardware. the
methods of reproducing human
speech, an analysis of speech
itself and how the problems of
storing it in comPuter memorY
have (to an extent) be€n over_
come. There is a detailed look at
how to usethe words and parts of
speech provided by the Acorn
svstem, culminating in an exam_
ple of how lo implement a full
speech application into yout own
programs. Speech is amazingly
popular with children especially
and does much to enhance
educational programs. Games
scores and hiqh-score tables can
similarlv be;€fit. Reading this
chapter will probably persuade a
good many people that speech
synthesis is a fair investment il
you are willing to do some pro-
gramming.

Informative on some points
and original on others, this book
would make an ideal first book
about using sound and speech on
the BBC. If you have already
gone into sound. or already own
the speech synthesis system, then
much of the informalron here is
alreadu available to vou. Nor is
thls hiok for musii makers.
unless to gain a more technical
understandinq of the internal
operations ofihe sound chip and
oD€ratrnq s\rstem software. If you
have always fancied delving into
sound or speech then Martin
Phillips'book will prove a precise
and informative partner.

of all types, the approach is en-
tirely from the point of view o[
writing code. lt will be beyond
anyone who is not already an in-
teresled and lairly experienced
programmer. For the ambitious
Electon programmer, who wants
to acquire the skills of a profes-
sional. this book is an excellent
starl.

Uatng Sound and Speech on
the BBC Mlcrocomputer by
Martin Phillips. Published by
MacMillan. Price !6.95.

Perhaps it is the complexity of the
SOUND and ENVELOPE
statements in BBC BASIC or
perhaps the romantic idea of sit'
ting back for an evening's musical
entertainment with your BBC,
but sound/music books seem to
spring up at regular intervals.

This one by Martin Phillips
covers much of the usual ground,
expanding upon the oflicial ex-
planotions of SOUND and
ENVELOPE. lookin
physics of sound an

at the
the pro-

[V10rtn t hrllrps

pitch, amplitude and timbre. Th€
author has written some nice pro_
grams to graphically demonstrate
lhe production of wave forms, in-
cludinq a representalion of air
disDlac€ment. This sort of
technical information is interlaced
with three and four line program
examples as wellas larger listings.
As explained in the introduction,
considerable care has been taken
to provide well.documented and
readable listings. The technical
appreciation continues with a
lascinating invesligation into the
whereabouts and functioning of
rhe sound buffers and an highly
accurate table of measured fre'
quencies for nole produchon.
highlighhng the inadequacres of
the sound chip.

There is a briel appendix on
the mixer and amplifier circuits
and r€production of the circuit
drawings for sound and speech.

A chapter on assembly
language control ol speech is

disappointing akhough it hints at
the possibilities. lan Birmbaum's
assemblv lanquaqe book in the
same Macmillan series will prove
more fruidul reading for those
venturing into this area.
alongside lhe user guide. The use
of macros for generating both
speech and sound (somethinq I

s
d

gramming of music. It also sup'
pli€s the first (in book form) in-
dependent look at the Acorn
speech synthesis add-on.

The explanations of sound
are an interesiing path into the
BBC Micro's own production of
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Gettlng the Moat from your
BBC Mlcro by CIive Williamson.
: rblished by Penguin. Price:
:5.95.

clrvE Id]LLTAHSO!rffi
:live Wllliamson has done a fair
:b producing yet another Iollow
,D to the BBC User Guide. New
3BCs are continually being pur-
:rased and new owners are still
rrparendy being bewildered by
icorn's own manual.

lf the user were to actually
:ake on" the User Guide then

'-,is sort of book wouldnl have
-:uch of a market. Most of the in-
':rmation here is paralleled in the
j.ride. Yes, there are more ex-
::nples and the flow of the book
s more logical than the guide, but
:1ere is not enough difference to
-,ake it in any way an addition to
'-,e information or its availabilitu

There is a gap in the stai-
:ard documentation which ac-

the BBC filled
in the Electron package by
i's Start Programming

rl this new attempt to fill it is a
i less interesting especially on
:und and graphics than its

..eady established rivals form::entice-Hall. Granada and
-:dison-Wesley.

{dventure Games lor the
Electron bv A.J. Bradburv.r,blished bv Granada Prici
1" 95.

:his very impressive book is a bit
-ore technicalthan its sci-fi cover
.rggests but this should not deter
:re Eleciron (and, I see no reason

^hy not, unless Granada are go-
'rg to come up with a BBC ver-
r:on, the BBC) advenlurer ftom
;.ing straight out and buying it. If
,ou bought Peter Kilworth's
renguin/Acorn guide then don't
.,ony. There is some overlap in
i rbject matter. naturally, but with
:oth yor-r will be as clued up on
'1e subjecl as most.

There's the obligatory
- rstory lesson, Sta n dford
fesearch versus Massachusetts
lstitute of Technology. Collossal
-aves versus Dungeon. The lat-':r's Infocom language is com-
:ared with Melbourne House's
.rglish, Iound in the Hobbit.
,anguage recognition is all part
: i the believability of Adventures.

Later in the book- chaoter
: ght goes into the tokenising'and

crunching techniques needed to
squeeze "language" into a micro
Adventure. This chapter presents
some very interesting ideas and
demonstrates them with a set of
programs for encoding and
decoding textldescriplions -similar methods, we are told, to
those used by Level 9.

For those new to oroqramm-
ing, there is a line bv line inalvsis
oI each largish program. The
method used is one of asslgning
character qroups to ASCII codes
above 127 . A sting analvsis pro-
gram lists the most common letter
goupings and this information is
used by the encoder.

Strings are stored above
HIMEM in byte anays and ac-
cessed with a pointer table. Elec-
trons with onlv Mode 6 and not a
lot of memory to play with, will
especially benefit from this sort of
crunching.

However, Adventure
Games is not iust about the
coding. The author deals with the
creative side, the necessarv
elements to maintain interest. th;
plot, problems and clues. He also
Iooks at planning, internal con-
sistencv and comDrehensibilitu.
Creating characters, keepinq
track of movement, not just of

the player but other creatures,
saving games, analysing player
input; all thcse aspeits and more
are discussed with programming
examples. Finally there is a
chapter on limited use of sound
and graphics.

It's fairly obvious that the
author did not develop all his
ideas on an Eiechon, or even a
BBC. As an ardent adventurer.
steeped ,n the American game,
he reveals himsell as an Apple
owner. No matter. Even if he
does use subroutines rather than
procedures. Elechon adv€nturers
would not want to miss out on a
wonderfully enthusiastic. breezily
written and technicallu coftt-
prehensive manual on Adventure
w ting.

Drawlng your own BBC pro-
gramc by Jonathan Grieg.
Published by Centr.rry Com.
munications. ftice €6.95.

D€spite the rather shange title this
is a good, interesting book on the
subject of BBC and Electron
graphics facilities. The 160 pages
of main text split up into six main
sections, each covering a major
point of the machine's capabilities
or of lhe mathematics involved in

that you need.
The first section "High

resolution graphics" explains how
the various PLOT and DRAW
options work and how data can
be scaled, translated and rotated
to change its effect on screeen.
This section involved some
mathematics and despite my be-
ing decidely rusty on these mat-
ters it soon started to make sense
and fall into place.

The next s€ction is about
"Block graphics" which are usual
ly rcfered to as character
gaphics in the case oI the BBC
and Electron. Once again there
was a good introduction on the
subject oI character definition and
movement around the screen.
Each part of the discussion is
punctuated with short procedures
or Prggram lines ready for you to
by the eflect and experlmenl as
you go along.

Then comes the section on
colour and animation which starts
appropriately enough with an ex-
planation on how colour screens
work. There follows an explana-
tion of the various colour optlons
available and their effects on the
screen, including the use of huth
tables for logical op€rations. This
chapter closes with a discussion
of the various types of animation
that can be achieved by colour
manipulation, a common techni-
que on the BBC machine.

The following sectlons deal
with the us€s oI graphics in other
programs such as graphs and
charts and covers the va ous
methods of circle drawino that
you might like to tr9. The s"ection
on three dimensional graphics
was rather too mathematical for
my liking but there were plentg of
examples to ky and a number of
well defined formulae to use
when writing your own pro-
grams.

The book closes with a
chapter on the block graphics of
Mode 7. therefore onlu of interest

i to BBC owners. This ;ection was
well written and contained a great
deal of interesting information
well presented with little pro-
grams to try.

All told this book provides agood introduction to the
mathematics and programming

using e grap ics to get the eflect
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oI graphics on these machines
and whilst it isn't at a high enough
level for those to whom the
mathematics is relafvely easy, I

can see a number of young peo-
ple and indeed their parents get-
ting a good gounding in the sub-
iect from this text. Well worth the
!6.95 for a good, steady easy-to-
read book.

BBC Softr,are Prolectc by
Rudolf Smit Published by
Melbourne House. Price: f6 95

It stikes me, after reading this
book, that you shouldn't assume
that because a company has a
good reputation Ior producing
software oI dislinction that they
can also produce books about
proglamming. This is a poor
book by any standard, Ior all the
reasons that I give below, but to
have such a book published
under this company's name is a
double hagedy.

This is a teaching text with
the avowed aim of giving you a
good grounding in programming
and in proiect management. It
takes, what I am presuming is, a
ralher unique approach to its
teaching. lt ploposes a project
and then gives a full description
of the program required but
doesn't actually provide the pro-
glam. Thal is where you come in
and the book is therefore com-
prised o{ six projects all in a hall
finished state. This is a good idea
and if done well would be an effi-
cient and involving way of learn-
ing to program. Unfortunately
here it is not well done and the
book is riddled with contradic-
tions and mistakes, enough to
leave me feeling that lt was rush-
ed onto the presses without
anlwhere near enough checking
and aftention to detail.

Ther€ is a pro$am that
makes no sense at all because
part of lt is missing, ther€ are
wrong line numbers mentioned in
the text and there are even
mistakes in variable names. All of
th€se could be simple typing er-
rors but it doesn't stop there,
there are errors of lact included
too. The book states, quite firm-
ly, that you cannot have DEF FN
code, ie used defined functions,

that aren't in the first ptocedure
called. This is nonsense, if they
are initialised in this way they
work faster, but to sav that they
cannot be anywhere else is fan-
ciful. Add to this the fact that the
book is about good structuted
programming yet there is not one
mention of input validation and
you have real problems.

The projects in the book
claim to be interesting but, to b€
honest, they are boring and I
think that most readers will find
them this way too. The Iirst three

projects are simply variations on
a theme, data storage, and simp-
ly change the method from pro-
ject to project. The level of the
text is low as you might expect
but there are a number of restric-
tions placed on lhe programs that
you have to write. A good exam-
ple of this is the way that variable
names are specified, in order that
the rest of the program can use
the same names. This too would
be fine, if the author actually
pracdsed what he preached - he
suggests the use of long and

meaningful variable names yet
regularly uses single l€tter names
himself. That isn't the end oI the
list but I've run out of space. This
book is based on a good idea, in
teaching terms, but it has been so
badly thought out as to be
rendered useless.

Bulldlng Blocks for BBC
Gamec by Bruce Bayley.
Published by Melbourne House.
Price; €8.95.

This book, "for all BBC en-
thusiasts" according to the blurb,
suggests that one way to make
games writing €asier is to have a
set oI pre-programmed modules
to do the common iobs within a
program. Then it goes on to
show how the modules can be
used to provide "exciting nd
original games". Far from being
exciting and original, games like
Biver Frog, Luna Landa, Simon
and Brick Out are more likely to
elicit a groan than a smile in this
day and age.

The first section of the book
on programming and how to
manage a game writing proiect is
fairly good and accurate. The
diagrams are clear and the use of
good programming shucture is
emphasised. I do wish though
that authors wouldn't confuse
"Top - Down design" with
"Structured Programming", there
is a difference. The last part of
this chapter contains a procedure
called "chexsum" which is a
method oI checking programs as
they are input and seeing where
any typing mistakes might be.
This is a great idea for machines
that have a poor erro! r€porling
sysl€m. which cannol be said of
the BBC or Electon machineo.
With these machines the pro-
cedure is almost redundant as the
reports t€ll you a $eat deal more
than a checksum ever could. It
helps the writer however, each
progam is followed by the full
"chexsum" list and by my quick
calculation that takes up over 20
pages of the bookl

Th€ next section contains
three utility programs, a character
definer, a sound definer and a
background builder. The first two
are both reasonable but are far
Iess well organised and capable
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I
than a number of such programs
that you have read in magazines.
The character deflner will give
vou the VDU 23 lines for the
characters but will not allow anu
colour changinq with in ;
character. The sound aid allows
you to redefine envelopes but
only the pttch envelope section.
This is probably because the
amplltude envelope is fixed on
the El€ctron but m€ans that it is
less flexible than most others I
have seen. The background aid is
a very shange invention for
developing DATA lines to be
used to draw backgrounds in
games.

The actual progam modules
themselves are a surprising col-
lection to say the least. They
comprise modules to move a
character around the screen,
clear a message off the screen,
build up a deck of cards, pick a
card from the deck and build
backgrounds from DATA lines.
Apart Irom a machine code ver-
sion oI the move module thai is
it. five modules. No menlion o{
high score tables, multicoloured
sp tes, title screens, instruction
routines etc. The routines seem
to work alright but they leave a
$eat deal to be done by the pro-
Eammer. In a mattq of minutes I
could produce a list ofmodules of
fat more value than these.

Even the author doesn't ex-
actly use them extenstvely. O{ the
seventeen finlshed games in the
book, five don't use any oI the
''building blocks" and only a cou-
ple use three of them at once. By
far the most valuable is the move-
ment procedure, which is called
different names in some parts of
the text! This is rather loo little a
core on which to base a book and
as such I couid only recommend
it to those who are interested in
having a collection o, simple
listings to type into their machine.
Dont think that you will learn a
great deal from doing so
however, there is a very
minimum of program documen-
tation. Save your money.

A Beglnner'c Gutde to the
Acom Electron by Richard and
David Graves. Published bu
Kingfisher Books. ftice: t2.50.'

Ihis simple and practical guide

provides a useful intoduction to
Iearning to use the Electron. It
was \r,Titten bv a teacher with the
help of hij 1l-yeal-old son
because thev found manu of the
standard books on intr6ducing
programming were far too com-
plicated. It gives step-by-step in-
stucton on waiting simple pro-
grams, using number and shing
variables and producinq sound,
colour and simple graphics.

The book is writt€n in a light
style and its colourful pages are
filled with humorous illustrations.
While it will be helpful for begin-
ners oI any age it is clearly aimed
at young people. The reader is
taken through the chapters in
stages from initial familia sation
with the machine to a final sum-
mary of programming words,
and a s€ries of problems and
solutions runs through the book.
Each chapter ends with "A
reminder" to summarise what has
been taught.

Ahhough the book gives
clear explanations of whal it is
teaching, the text is as brief as
possible and filled with practical
examples to keep children in-
terested. As earlu as the second
chapter, three 'verv short but
complete programs ire qiven to
show what the computer can do
with colour and sound. The
theory is detailed in later chapters

but hopefullg readers will be
encouraged to continue thtough
the book il they know whar they
have to look forward to. Longer
programs in the later chapters in-
clude a guessing game demon-
stating both number and string
variables, a birdsong program
using procedures and a
"ghosthunt" program which con-
tains examples of everything
taught in the book.

At just 12.50 this book
would make an ideal gift for any
young person who is beginning to
realise that there is more to com-
puters than just playing games. If
they can understand and appre-
ciate all that is explained, theg
will be well on the wav to writinq
their own simple programs.

The Better Gulde To The
Acom Electron bv Geof{ Bains.
Published bu Zohba Books
Price: 83.95.'

This book, described as the
"alternahve user's manual ', ex-
plains how to use the Elechon
witholll assuming any previous
knowledge but onlv an interest in
the subject. It is wrjtten in a light,
shaightforward and conversa-
tional style and takes the reader
th-rough the most popular aspects
ol programming. with plenty of
encouragement to experiment

q AaEafrilmsn?tnyra

further.
The guide covers every topic

in detail, starting with a simple
explanation of how a microcom-
pute! works and continuing
through using the keyboard;
words and numbers including
real, integer and string vadables
and anays; using the screen for
display; modes and colours;
sound facilities, music and noise;
graphics; data-day proglams,
animated graphics and finally
converting BBC programs to run
on the Electron. The book is con-
cluded with two appendices ex-
plaining how to load, save and
catalogue programs and how to
compact Programs to save
memory and speed up running
time.

Each chapter starts with an
illushation but after thatthe pages
are crammed with text, broken
up only by progtams and occa-
sional diagrams and tables. The
book's design will not appeal to
young people but those who
want to read as much as possible
will appreciat€ the value for
money it offers. Any beginner
with enough concentration and
interest in the book could go
through it page by page and feel
they had learned a gieat deal at
the end.

It is not a very easy book to
pick up and put down, mainly
due to the poor presentation.
There is no contents page or in-
dex and no summarv of what
€ach chapter explains. Even the
chapter headings do not shed
much light on their subiect and
there are no sub-headings to
heak them up. It becomes very
annoying when you can vaguely
remembel reading something
useful and want to check it again
but have no idea where to lind it.
and chapters titled "Graphic
Details" and "More Graphic
Details" don't really help. This is
a pity because the text is en-
joyable to read and makes the
subject matter interesting and
appealing.

The book will be uselul to
anyone who has bought an Elec-
tron and wants to learn how to
use it full9, but finds rhe User
Guide rather dry. While it could
be improved simply with better
presentation, it is wellwritten and
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provides very clear and helpful
instruction on the various aspects
of simpl€ programming.

Br8Ic on the BBC Mlcro
Further Bactc on the BBC
Mlcro
Accembler oo the BBC
Mlcro, a Beglnne/e Gulde
by Richard d Silva. Published by
M.U.S.E. Price f I each €7 50
for a set of ten. or bulk rates for
30+.

Micro Users in S€condary Educa-
tion is a well-respected body,
leading as it has the development
of micros in schools. These pam-
phlets are produced as a very in-
expensive source of teaching
material for a group oI children
b€ginning to learn on the BBC
Micro. The idea, obviously, is
that each student should have an
individual copy of the booklet.
and in that way it lums out to be a
very cost-effective scheme.

Mr d'Silva is a teacher, and
obviously these booklets reflect
the way in which his teaching has
ironed out all the wrinkles that
most teachers flnd ln their work-
ing. My one source of a iittle con-
c€rn is that some oI the Model A,
but there again, I suppose there
must be a few of those still
around. Each TASK appears to
be about right for a lesson, aheit
a slightly short one, and app€als
to be quite self contained. This is
followed by a section of further
ideas which the student should
try. As with all activities ol this
natur€, it is during the ex-
perimental stage that real learning
takes place. Short insbuctions are
given, but these should generally
be sufficient. There will
presumably be a teacher around
anyway to deal with problems.
Again more information on the
commands can be found lrom
the User Guide.

I like th€ level oI advance-
ment between subseouent
lessons in the first booklet. Thrs
continues into the second Basic
book. but Ithink many students
might find the TASKS in the
Assembler booklet a little
demanding. All in all, this is a

novel idea. and many less confi-
dent teachers might well benelit
from Mr d'Silva's buoyant style.
Even those teachers with their
own shengths might find his ideas
a welcome alternative, being
clear yet concise. Above all. I am
sure the student would find the
process enjoyable and would
benefit lrom having the text con-
stantly available.

Burhrels Appllcauons on the
BBC Mtcro by Susan Cunan
and Margaret Norman. Published
by Granada. Price: f7.95.

I cannot recommend this book to
anyone who is seriously thinking
of using lheir BBC for business
and I think it would bore the rest
of the Beeb user community stifl

It is almost entirely a descrip-
tive wo . It describes the general
Iunctions oI wordprocessing,
keeping accounts and so on. This
is partly culled lrom a similar
book for the Commodore 64. It
also describes various pieces of
commercially available software
for the BBC plus DFS and the

BBC plus Torch 280 disc pack.
There is software from Gemini,
MicroAld, BBC Publications,
Acomsoft and Software for All as
well as many of the CP/M
favourites.

Unlortunately there is no
comparlson of products unless
you wish to do the iob yoursell
Nor - and th€ author confirms
this for us - can we rely on the
packages having been fully
test€d. Much inlormation has
merely been culled from the
manuals and we know how
reliabl€ they are!

The book has tried to keep
up to date but recent interesting
releases such as the Acorn 280
software, DataGem, Sage, and
Systematic, are not included.

Nor can such a book take
time off to explain about business
pracdce or give advice on inslall-
lng a computer system. As it
stands it is more a compendium
of commercial soltware, and to
b€ fair, not just an uncritical one.

There is no doubt that a
substantial amount of inlormation
is pack€d into the book but I think
a few telephone calls to the com-

panies concemed would result in
a substantial bundle ol sales
literature and spec sheets (up to
date) and would save you the
t7.95.

Uslng tlle BBC Mtcro ln
Educatlon by Don Thorpe.
Published by Interface Publica-
tions. Price: !5.25.

I have never read a book quite
like this before! I started to read.
expecting to find the usual mish-
mash of educational programs,
or sadlg what is often passed ofI
as educational, with listings of
these ready to type in. Instead, I
found myself as a teacher being
drawn into this book. which at-
tempts to show how a course of
study might be set up using a
BBC micro. or two. The course is
explained in detail, but this is only
one of four sections wilhin this
book.

The {Lst section is rather
sadly called "First st€ps in a new
land", a title which hardly helps
to lessen the aura of mystery sur-
rounding micros in schools. I
found that this section would be
extremely interesting teading
matter for a non-computing col-
league, bul I was also shown a
coupl€ of ways to looking at
things anew myself! Who says
old dogs can't leam new tticks!?

Running a ftsl course in
BBC Basic is indeed a challenger.
I have aftempted to teach some
elements to young children, and
am cun€ntly teaching comPut€r
programming at night school,
where my class includ€s a
gentl€man of 75. This course is
aimed fair and square at school,
but the general points of con-
sideration are very similar. Some
seem quite important to consider,
such as the establishing of rules,
and the importance oI "games",
but other questions such as
"Should a charge be made for
damage?" seem to be beyond
any general answer in a book.
The explanation of Keywords
begins in promising fashion, but I
was unable to follow the hain of
thought which the author follow-
ed. Most of th€ information in this
part would perhaps be better
gleaned from the excellent User
Guide. which is not too difficult
for Secondary school pupils.
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The third section is entitled
''Deslgning an Educational Pro-
gram". Here, I feel, the author
has assumed that his audience
are perfectly conversant with
BBC Basic- because little ex-
planation is given as to the use of
certain instructions, and yet the
same audience is assumed to be
:ncapable of designing a titie
xreenl I found this a rather odd
rpproach. However, Mr. Thorpe
:edeems himself with a rather
:1ice selection of speclai effects
lemonshations. These provide
?nough inlormation for the keen
:eacher to adapt to his own per.
ional purposes.

The final section describes
:he system employed b9 the
.uthor to set inlo motion the
',vriting of a program required by
a non-computing colleague. I
:onfess I have alwavs steered well
:lear of this kind oi activity, as I
renerally seem to be workinq a
:en or eleven hour day aoyway,
^hat with lesson preparation and
-rarking etc. Should the reader
:e foolish enough to bite olf even
Tore, then this section might
rerhaps finally put him offl I'rund this final section out-of-
: ace. and would have been hao-
:ier if it had been left out.

Overall, this is not a $eat
:ook, but thete is enough of in-
-?rest and contention to enliven
-:any a stafl meeting!

Ftltng Syeteme aDd
Databaeec for the BBC Mlcro
:, A.P. Stephenson and D.J.
i:ephenson. Published bv
lranada. Price: f7.95

lris time last year the sole
::tabase contender for the BBC
..as Psion's Vufile. It's still a best
-.ler but now just one, and a
:1ited one, such program

:iongst a sea of software.
While the BetaBases, Star,

ralaBases, Datacems, lndexes
.:dices?), Record Keepers, Club

\lanagers etc etc, were being hat-
::ed, the Stephenson partner-
i-:p spotted the hend. Theg pro-
::ced a book of great interest to
'-. cse who use the various
::rects of the BBC filing system.- programming or in using one
: the many databases, spread,

:'eets or even save facilities in an

Adventure, or the loading of data
from tap€ or disc into a main pro-
lram.

The book looks at the
physical methods oI storage on
cassette and disc and the design
of filing systems around the re'
quirements of the potential user.
Each chapter has the familiar and
w€lcome summary of points and
self-test section.

Anyone coming new to this
ar€a will find a clear description
ol both the concepts and specific
programming methods em-
ployed. We start with a simple
RAM based sequential file {the
RAM based Vu-file remains the
best b€t for tape users) and build
on it, intloducing more complex
Iunctions, opening and closing
files, res€rving space, taking
orders ftom a menu, selecting,
amending and searching records.
All these tasks are coded within
PROCedures and FNs and the
listings not difficult to follow. A
full implementation of a RAM
based system is listed and th€
programming and operation ex-
plained.

As a footnote to this pio-
gram the authors introduce the
idea of reserving space on disc for
more than one file. This is taken

up again later, after a lengthy
chapter on searching and sorting.
It's actuallv nearly all about sort-
ing. Differ€nt sorts are
demonstated in BASIC and
machine code, with timings for
vadous combinations of data. in-
dicating their relative effici€ncy.

Back to file types with serial,
sequential and indexed sequen-
tial files. Full examples of a serial
and indexed system ar€ listed
and the definitions gone into in
$eat detail. At this stage I would
have appreciated some shorter
examples to type in, to clarify the
rules of op€ration I was reading
about, rather than have to tackle
another long program. I decided
to work out some of my own, but
this might put of{ the beginner.

The final example is of a
direct access liling system with fix-
ed length records. The limitations
oI this syst€m lead to the in-
hoduction of hash-coding techni-
ques and tombstone markers. I
wil! leave the authors to €xplain
them.

For me this book greatly im-
proved my understanding of the
techniques being employed in the
filing system software I use with
the BBC. It may also encourage
me to have a go myself

sometime, to add my personal
version to the many already
available. The problem with any
system is a certain lack of flexibili-
ty and personalisation may be the
answer. This book will supply the
know how, you must supply the
task and the time.

Educadonal Programs for the
Electron by Ian Mtrrray.
Published by Century Com-
munications Ltd. Price: €6.95.

Ian Murray is a secondary school
teacher, and was at a London
school when these programs
were originally written for the
BBC micro. They were tested out
in the classroom, and proved to
be very successful, according to
the author. However, I would
imagine that Mr. Munay himself
must be writing rather b€tter pro-
grams than these nowadays.
They give the feel of early,
"pioneering" work with a new
micro, as the BBC was then, but
they now appear to be a little old-
hat.

It's not that they are bad pro-
grams, some have a fairly good
style, but for educational pur-
poses they are not w lten with
much clarity. Also, I would ques-
tion the educational content of
some, although they might
therefore appeal to a wider
audlence!

Quite a few are long, but
those with slow fingers will be
able to obtain a cassette for a lur-
ther 86.00. Certainly the long
Stockmarket program is weli
worth typlng in, but it does run to
about nineteen pages! You have
to be dedicated to give your
fingertips that kind of bashing.

None of the programs ap-
pear to be scaled down for the
Electron, but I've not seen the full
BBC versions. I would imagine
that the BBC iistings would make
a little more use oI sound. for in-
stance, than the new listings in
this book.

Ov€rall, I arn torn beh^reen a
great admiration lor some of
these programs, clearly written
and free of enors, and a feeling
of surprise as to why others are
included in this same volume. I
feel that Century might have
done better to prune down the
numb€r oI progtams, and to
throw in the cassette for ftee.
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can use them in your answers.
This is a good idea and I'm sur-
pris€d that some other packages
haven't featured it too.

The final selection from each
menu is an examination made up
of twenty questions to be
answered in one hour. Once
again this is a good idea and the
questlons cover thos€ areas in the
tutorial sections. There is a range
of question types and they are
selected at random from the store
within the data tape, meaning
that the option can be us€d more
than once.

The quality oI good educa-
tional software is obvious at every
tum and this package has that
quality. I have no reservations at
all about recommending its use to
all those who ne€d such a suite.

D.C.

Ratlnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

The Magic Sword is a very nice
example aimed at six to ten year
olds, with the package consisting
o[ a book and a tape, one side of
which is for the Electron and the
other for the BBC.

The storybook tells oI
Princess Poppy, who is lonely
because she has nobody to play
with, since everybody else is too
busy preparing for her birthday.
Eventually, she meets Prince
Fred and they play a game of
hide and seek. In kying to find
the prince, she is captured by
Bad Bertha the witch and locked
in a tower. Bad Bertha soon
discovers Prince Fred too. and
steals his magic sword before
turning him into a Irog.

Here the story ends, and the
comput€r program takes over.
The idea is to find your way
around the witch's house, collect
her magic objects, and then use
them to rescue the prince and
princess, ultimately banishing
Bad Bertha for everl

S,nce the program is design-
ed for children I read the story to
my "review gioup" of infants and
iuniors in my school. They listen-
ed with $eat interest because the
storg ilsell has all the in$edients
children llke and is colourfully
illustrated.

"Okay, everyone," I said as
the story ended "Off to your
Acorns to deal with Bad Bertha!"
The children set off en-
thusiastically, and I wandered
Irom group to group watching
their progress, though as there
aren't any additional guidance
notes for teachers or parents I
was as much in the dark as they
werel

The program b€gins with an
introductory page giving inskuc-
tions and outlining the object of
the game. Though the direction
moves, etc, are the standard
adventure ones. the children
found it best to make a note of
them initially, since you can't get
back to them half way through
the game- The program is wiitten
in Mode 7, with large chunky let-
tering, good use of colour and
simpl€ but elfective block
graphics. At each stage you're
told where you are and shown a
picture together with a compass
illushating your next dir€ction op-
tions. The sound ef{ects are sim-

SOFTWARE
FOR

STUDENTS
Any program aimed at this parti-
cular market has to go for a
fusion of two separate concepts

- those of teaching, or revising
in the case, a concept by giving
examples and detail and the con-
cepl of testing to see if it has been
leamed adequately. ln the past I
have seen packages that do the
first very well but skimp on the se-
cond and vice versa. This
package seems to have got the
balance iust right and has done it
in a very attactive and interesting
way.

Don't think that these pro-
grams can replace good teaching
or hard work, they can't, but they
might be able to make some of
the boring bits seem just a little
more enjoyable. The package is
based on a menu program from
which you select the topic or area
of the syllabus that you wish to
cover. The range is comprehen-
sive and whilst I cannot give a full
list, som€ of the topics are;
Arithmetic, Alegebra, Geometry,
Trigonometry and Statistics in
Part 1 and all these plus Matrices
and Probability in Part 2.

On selecting the area, you
are told to insert the data tape
and the conect section is loaded.
There then follows a number of
tutorial screens explaining the
area, sometimes with graphics.
On occasions there may be other
"overlay" screens which you can
select. At the end of each section
th€re is a test of ten questions on
th€ material covered. These con-
tain references to the appropriate
section of the tutorial and the
screen can be recalled by pressing
the I0 key.

It is at this point that the
quality of the package starts to
show for. besides the main
screen, pressing EscaPe takes
you to a "scratchpad" where you
can ent€r expressions to be
valuated just as 9ou might on a
calculator. These are left on the
bottom of the screen so that yotl

N/A
80%
80%
90%
95%

Adventure programs can often
command childrens' attention for
much longet periods than the
average educational program, as
they demand careful and logical
thought on the part oI the child.
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see it being most useful with the
seven to 11 year olds. The aim of
the game is to make a target
number from another number bg
adding, subtracting. multiplying
or dividing your cu[ent score us-
ing the vadous "flags" that you
find around the screen. ln order
to make the whole idea more
motivated the gam€ is based on a
ladders and levels type screen
with a little man painting the
numbers that you need. Time is
marked by the raising of a bucket
and can become a problem on
the higher levels. You have three
men to wolk on each level and
are automatically moved to a
higher level iI two or more are
successful.

The game is lairly good and
the graphics are exceptional for
this type of game, looking almost
as good as lhose you might find
in an arcade game. Th€ problem
is that this company already pro-
duce a game of a very similar
nature in number gulper and I

cannot see why they should have
brought out the same game in a
different guise. I also Ieel that
there is too little conhol for the
teacher or parent over the levelof
dilficulty of the task presented.
The early levels contain addition
and subtraction whilst the later
ones have more multiplication
and division. It would have been
nice and possibly more uselul to
have these user selectable.

banner, is more of a fun activity
than a learning exercise. The pro-
gram willrun on the BBC or EIec-
tron, and is the computer
equivalent of the magnetic toy we
bought as children, which made
thousands o{ faces with iron lil-
ings. Hands up those old enough
to remember!

Once the program is loaded,
the top right section of the screen
shows a blank face shape, and
there are three options on the
menu. The first is for actually
compiling a face, and the child
can choose from a variety of
mouths, ears, noses and hair
styles until som€thing is found
that appeals. Once the face is
completed, Option 2 will animate
it. The face can wink, frown,
smile, cry, wiggle its ears or poke
its tongue out, accompanied by
suitable sound effects. Alter-
natively, the child can program a
series of actions, including delavs
if wanted, by typing the initial let.
ter of the required movement in-
to the box shown on the middle
of the screen.

Finally, a game is provided
as Option 3, which is a variation
on the "Simon" theme. The face
will perform an action, and the
child has to remember which
feature moved and then type it
in. If the answer is conect, the
face will then move two features.
and so on.

The program was tried out
with a class of very young infants,
and initially they lound the on-
screen instructions a little confus-
ing, though allbecame clear once
the teacher had explained it a few
times. The children had the most
difficulty with Option 3, as the ac-
tions happen fairly quickly, and
caused much amusing discussion
about the order of movement.
After a while though, the more
able children began reaching
scores of five.

The tape is inexpensive, and
being designed for both Electron
and BBC naturally means a few
compromises. The face, for ex-
ample doesn't do justice to the
excellent graphics capabilities of
the Beeb or make full use of the
sound. I don't think any oI the
options would sustain interest

: iave to admit that I have been

=pressed with the vast majority
:: the output ftom this company
rolh in terms oI content and
:Jality. Yet for some reason I

:rnt feel the same enthusiasm
::r this program.

Although it is aimed at the
:.e to 14 age group, I can really

Make A Face is one of the range
of "Learning Tree" programs
from the Spinnaker Software
Corporation and, ahhough it
comes under the educalional

over a long period, especiall as
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ple and perfectly adequate as you
wander into each room, and
there are several nice touches of
humour, too. Try to pick up the
tog, Ior example, and the com-
puter responds with "Ugh. . .

you wouldn't, would you?"
Initially, many oI the

:hildren kept going back on
themselves, and ended up being
ourned to a cinder in Bertha's
cven. But more progress was
made when they realised it wquld
re a good ldea to draw out a plan
cf the house as they discovered
where each room was, and they
soon began to collect some of
B€rtha's magic objects.

To date, nobody has actual
.y managed to complete lhe
game, and there is possibly an
3rgument here for more com-
,rehensive instluctions to ald the
:eacher or parent, especially
:hose new to adventure games. It
:an be very {rustrating going
:ound and round in circles, or
:ollecting objects and not being
.ure what to do with them!

Nevertheles5, the children
raven't tlred of the game, and
:re package is good value for
-noney. We have bought a copy
'cr our school software library,
:nd it would be a worthwhile
:ddition to the collection of any
,arents wishing to wean their ofI-
:pnng away from alien zapping!

M.K.

Ratlngs fable:

SOUNDS 60%
GRAPHICS 60%
]OCUMENTATION 50%.,IALUE 

FOR MONEY 80%
OVERALL 75%

Finally, I cannot see how it is
possible to see whether the child
is achieving the result without
watching them all the time. This
can be important. especially as
the game is supposed to teach
that repeated addition is inef{i-
cient when compared to multi-
plication. A good fusion of ar-
cade and educational game con-
cepts but I'm not totally convinc-
ed that it won't encourage bad
habits if used unsupeNised.

D.C.

Ratlngs Table:

SOUNDS 80%
GRAPHICS 90%
DOCUMENTATION 80%
VALUEFORMONEY 70%
OVERALL 80%
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there are more effective (though
more expensive) versions of the
"make a face" ideas around.
Young children tend to like things
big and colourful. and this pro-
gram is a bit lacking in these
departments.
Kids On Keys (what a dreadful
title!) is Ior three to nine year olds
and has three simple games for
learning about words, though I
would be a litte concerned iI nin€
years olds in my school hadn't
progressed beyond the words
here! Again, the progam is
suitable for BBC or Electron. and
the first game has numbers and
letters floating down the screen.
The child has to find the letter or
number on the keyboard, and
then type it in. After fifte€n
numbers and letters. a balloon
carying a little boy displaylng a
word appears. If the child can
typ€ in the whole word, exha
points are gained. For children
who pick up the idea quickly, the
dropping speed can be increased.
Even so, you can only have three
or four letter words.

Game 2 is a variation on th€
first, with small pictures of obiecls
such as a lamp. a key. a plane etc
slowly gliding down the screen.
The child has three chances to
type in the first letter of the ob,ect,
and if enough points are scored
there is a bonus round where
only part of a picture is shown.

Game 2 has, in fact, a
reasonable degree of flexlbility,
since there are four levels of dif-
ficulty, and in the harder levels
the entire word must be typed in.

The linal game shows pic-
tures which are numbered from
one to five. A word appears on

the screen. and the child has to
type in the number that identifies
it before the word disappears. As
before there are three chances to
type the correct answer, the scor-
ing decreasing with each try, and
there is a bonus round with par-
tial pictures if the child is suc-
cessful.

The instructions provided
with thes€ tapes are verv good,
and there is no doubt that the
programs could be helplul in an
inlant classroom, or with slightly
older children who have learning
difficulties. The graphics are less
than exciting though, with a
limited us€ ol colour, and it is
sometimes diflicult to recognise
the objects. Balanced against this
is the fact that th€ tapes are
reasonably priced. M,K.

r0Ds0ll

Ratlngc lable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
40%
70%
50%
55%

As the use oI computers in
schools becomes more wide
spread there are a number of
companies who want to provide
software for schools covering
areas of the curriculum that might
not be associated with computing
at lirst glance. The major criterion
in my mind as I review these pro-
grams is whether the task con-
cerned can be done well on a
computer or is it a rather contriv-
ed use of such a machine. Most
of the programs in this selection
are fair uses of a machine but that
doesn't mean that ever!'thing in
the garden is wonderful.

Each of the programs is sup-
plled on a cassette or disc with a
six or eight page manual, most of

which are printed straight from
the typescript. Each loads by the
usual SHIFT,U BREAK pnnciple,
you would probably be surpised
by how many programs don't
even do this simple thing, but
then the problems begin.

Garland use a standard
header program that lists the pro-
grams on the disc and then allows
you to s€lect which one you want
from this list. It inskucts you to
use the cursor keys to move the
bar up or down. Thls is fine when
there is more than one program
on the disc but in th€ case oI
three of these discs there is just
one program and hy as I might, I
couldn't get the bar to move. Sil-
ly, I know. but it wasn't until I saw
the fourth disc that I worked out
the problem. It is touches like the
tidying up of details that sort the
wheat from the chaff in this field.

When I finally got the first
program loaded I was rather im-
pressed by "Projectiles". The aim
of the program is to demonstrate
the movement of a mass, with a
given horizontal and vertical
force, over time. The pro$am
accepts a huge range of values
and displays the result in three
different ways.

Fkstly you see the move-
ment in real time. as it were.
Then you see the frame by frame
build up to the movement and
then you see a stroboscopic
photo effect at 0.2 second time
intervals. The most fascinating
view of all is the scaled
shoboscopic display on which the
time and height values are
displayed. It is possible to dump
this picture to an Epson printer if
you wish. From this you are able
to set new values and watch the
effect. It is also possible to include
or exclude the eflect of $avity on
the movement. In all this is a well
designed program that will be oI
us€ in most physics courses and
possibly a number of maths ones
too. The one cdticism that I
would make is that it doesn't real-
ly go far enough in some ways.
I'm certain that a version that
showed two projectiles and their
interactlon would have been of
even more use and certainly of
greater Interest.

The Gore Point program has
another fascinating screen
display, though in my opinion it is
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not as well designed as the lirst.
The aim of this program is to
demonstrate the effects ol
changes in distribution of five
seashore organisms in changing
exposure and fresh water flow
conditions. It is a long time since I

sallied forth with my quadrat to
count Balanus Balanoides, barn-
acles to you, on a wet Yorkshire
beach and I cannot say that I long
to repeat the experience. I am
convinced, however, that there is
no substitute for wet feet and
frozen fingers and I would want
all my pupils to have the ex'
perience once. That being said.
this program can do "what if'
type calculations that would be
very difficult to simulate in any
other way and therefore will have
a place in many school cur-
riculums.

There are several types of
display available, from all the
species to just one. and there is
the ability to display a readout of
the critical values of saliniry.
amount of over and exposure to
sea water too. There is very little
rext in the program and this is a
fairly good idea. The mode two
screen is not the best of display
mediums but the species. or
more precisely families, are easg
enough to see.

I really cannot recommend
rhe Graph Plotting program. It is
basic to say the least and whilst it
does make a very good job of the
Polar Graphs I cannot believe
that it is meant to compete with
some of the other programs that
have similar functions. Graph
Easy is better in almost every
aspect and has much better
documentation to bootl One to
miss I feel.

The final disc contains three
programs in total and I cannot
say that I am impressed by these
offerings either. Called
Understanding Chemishy, the
programs should really b€ titled
Understanding Chemical Equa-
tions. for that is all that this
package contains. I have no ob,
lections to the idea of teaching
this type of concept using a com-
puter, although it can be done
perfectly well on paper, it is simp-
Iy that there is much more to the
understanding of chemis&y than
lLlst formulae-

The first program is a com-

binafon of tutorial and testing
and gives a display of the major
points that should be kept in
mind when working out the for-
mula. The other h^ro programs
are simple variations on a theme.
In the first you have to choose
whkh set of formulae and then
which one within the s€t that you
want to hy. In the second, you
arc given a t€st of ten questions
selected from all the formulae in
memory. All very standard stufl
and whilst neat and well thought
out there is little to excite anyone
in thes€ progams

End oI term, or at least
review, report for Garland reads,
should try harder to interest the
pupil and extend ideas further
whenever possible. D,C.

Rallnga Table:

Spinnaker is a successful educa-
tional softwar€ house from th€
United States. BBC and Electron
owners can now benelit ftom
some of its very interesting
packages.

Kinder Comp is probably the
simplest and most staighdorward
learning package for the Acorn
computers. I think that children
within the stated age range of
rhree to eight will all be able to g€t
something ftom the variety of
"games" supplied on this
cassette.

Simplicity and clarity are the
keys to success with children who
do not wish to be confused by
any operations ifielevant to
achieving their drawing, or
matching the groups of objects.
or finishing off the sequence of
numbers.

There is plenty of colour and
sound, some nice tunes, large let-
tering, slngle key press enky

(with all inelevant keys disabled),
and consistency in use of Escape
to return at all times to the menu.
There is no doubting the basic
educational value of the exer-
cises, but of course they are fun
as well, a challenge for a young
mind.

The simplest exercise in-
volves typing a letter or number
and then watching it printed with
sound onto the screen. An exten-
sion of this is the "find a keyboard
character" exercise. Success is
rewarded with the bit by bit draw-
ing of a friendly character (who
winks at you!) or a yacht or other
object.

The most complex exercise
allows the child to draw freehand
on the screen, with single key
changing of foreground colour.
It's easy to use which means
quick and impressive results, and
encouragement to experiment
further.

Kinder Comp proves to be a
marvellous educational plaything
and inioduction to the computer
for kids. M.W.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
70%
60%
50%
60%

90%
85%
70%
85%
90%
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At last the waiting is over.
BIG BBOTHER has finally

emerged Irom his lair in darkest
Wessex and challenges youl He
has passed the last terrible year
hatching a fiendish plot so
devious and twisted that he
thinks it will take you the rest of
this year to solve it. To com-
memorate his birth in Urwell's
novel, BB has carved eight huge
blocks of Portland stone and in-
scribed them to read:

Find the shortest
solution to this
fascinating yet

frustrating puzzle and
win some exciting

software.

As you can see the mastet
brain has deliberately set the
blocks with the date the wrong
way round. Neither the National
Trust, TonV Benn nor BBC Micro
o9,.ne6 can bear to see the Dorset
countryside defiled like this and
so. as the arch-dictator knows full
well, will spare no effort to set the
memorial to rights. The blocks
are set in a deep gravel bed and
the only way to move them is to
slide a block horizontally or ver-

202:IGDUMP
2O3 END
21O PRoclnputmove
22O PROCCHECK
23o IF FLAGX=I THEN 21o
24O PROCLEGAL:IF FLAGX=I THEII 21O
25o countra=countX+ l. ! SoL$ ( countX ) =CHR$ (

coLX+65 ) +srRt ( Roerx+1 )
260 PRocso]-vod
27O UITIL 6o1X=9
z8o r.roDET
290 PRINTTAB ( O, 1o ) cltR$ 13x; CfiRt141i IYOU

ttAvE soLvED IT IN. . .'ii countxi "l.lovEs. "
3oo PRII{TTAB ( O, 11 ) CHRlx3l r CHRi141i I'YOU

HAVE soLvED rT rN . . . r' i countx i rMovES. "
31O PRI T:PRITT:FOR XX=1 TO COUNTX:PRI

t{TSoLa(xX) r I rii : NEXT
32O PRIITTAB ( O, 22 ) IAnother trv? (Y,/N).

. . I: A$-CIETt
33O IF Ai=(Y'r THSN CLEAR!RUN
340
350
360
370

END
OEFPROCGRID
GCOLO, 1
MOVESO. 8 o: DRAlllO 80 , 80: DRAwl o8o, 6 60

10
20

40

ol{ ERROR GOTO 1310
REM..ait{Il{ETEEN EIeHTyFOUR*'lt
REMtl,lcopyrlBh t Trevor Truran. 198

5o
6o
70
80

(3,3)
90

MODE2
VDU5
vDU24.0 i Oi L279 | 720 |
vDU28,O,6,19,O
DIM Lt(3,3):DIM SoL$(3oO):DIM ANS'

100
110
120
130
140
150
16o
\70
180
190
200
?or

: DRAlt8o, 660: DRAWSO, 80
38o l,{ovEz4o. 72o ! PRrNTriA. ! IitovE'8o, 72o ! P

RIfTrrBrr ! MovE920, 72o ! PRINIrrcri
39o Movf112o,17O! PRlNTnl {: MovE112o. 37o

! PRIllT[2{: I.iOVE112O, 57O, PRIl{rir3rr
400 E!{DPROC
410 DEFPROCBOX( CX. DX )
42o xX-l.oo+(cxt34o) ! YX-1oo+(Oltzoo)
43O GCOLO,6!MOVEXI, YX! OVEXTa+28O, YX ! PL

oT85, xX+28o. YX+14o
4tlo MOVEXX, YX+10o ! PLOT85, Xi, YI
450 CCOLO. O

460 ITOVA XX+50. YX+8o: PRIr|TLEFTa ( L3(cX.
DX),1)

470 MOVEXX+18O, YX+80. PRI TBIOIITa(La(CX
,DX),1)

A8O ENDPROC
49O DEFPROCERASB ( XX, YX)
5Oo xX-1oo+(XX'34O)!YX-1OO+(YI+zOO)
51O GCOLO, O!lilOVEXX, Yl!UOVEXX+28O, YX! PL

oT85. xX+28o. YX+14o
52O MoVEXX, YX+14o: PLoTSSr xX, YX ! EIDPROC
53o DEPPROCl'nputnove
54O VDU4: CLS
55o PRI'ITTAa(o,2 )nllhLch corufin Ar B. c'r

L

PROGRAM LISTING

MODEL B/ELECTRON

8o

FOR xX=O TO 2: FOR vX=O TO 2
READ La ( xX. !,X ) ! NEXT yX I NEXT xX
DATA r (, OR. GE, 84, WE, OR, 19. LL, cE
FOR xX=O TO 2r FOR vX=O'lO 2
READ ATSi(XX.YX): EXT YX:NEXT ).X
DAIA n n, oR, cE, 19, WE, OR. Bil, LL, GE
PROCGRID
FOR AX=O TO 2r FOR Bn=OfO 2
PRocBoX(AX, BX): NEXt BXTNEXT AX
PROCERASE(O,O)
EMPXX=O: EI{PYX= O

REPEAT
.wr t{Dow
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:ically into the empty space next
loor to it.

It should be possible, if the
-rght order for heaving about can
re made, to rearange the display
:o read :

'60 
REPEAT! COLX=GET

570 UXTIL COLX>64 Al{D COLX<68
580 GoLX=ABS ( 65-COLX )
59O PRINTTAE( o,4 ) 

($hlch row 1,2.3rr
600 REPEAIT ROWX=GET
61O UNTIL ROWX>48 Al{D ROWX<52
620 ROWX=ROWI-49
630 vDU5: E[DPRoc
6ITo DEFPRoccHEcK
65O FLAGX=O
660 IF ABS ( coLx-EMPxx ) +ABS ( Rowx-EMPYI )

=O?HEI{ PROCet pop: EIf DPROC
670 rF ABs ( colx-EMpxx ) +ABS ( Rowx-EMpyx )

>1THEN PROCeTPo]3: EI{DPRoC
680 ENDPNOC
690 DEFpRocernor
70O VDU4: CLg ! pRINTTAB ( O, 2 ) ',No such mov

71O FOR X-l'O TO 30 ! SOUND1, -15, X, 1: NEXT
: FLAGX=1: EIDPROC

72O DEFPROCpause ( T )
730 flnI.ahtlme=TlME+T: REPEAT: UNTIL TIM

i = f1n Lah tlme: El,lDPnOC
T ITO DEFPROCLEGAL
75O LOCAL Pt, Q$
76O L$ ( EMPXX, EMPYX ) =L$ ( COLX, RO9IX)
770 La ( COLX. ROWX ) =x
780 PROCERASE(COLX,RoWX) I PRoCBOX(EMpxX

EMPYX )
790 P8=LEFrt ( L$ ( EMPXX, EMPYX ),1): o8=RIc

then you could not move the G E
to the left as the E would b€ next
to the E of W E in the centre.

I-rr..r L LL

rT.( L' ( EMPX", EMPYX), 1 )
8OO Ir EMPXX=O THEN 82O
81o 1F RIGHTT ( L$ ( EMPXX-1, EMPYX ),1) -P3

THEN PROCWRoNG( E!,!PXX, EII{PYX, EMPXX-1, EMPYX
,rrLo):ENDPRoc

82O IF EMPY*=O THEN 84O
83O IF LEFT3 ( L' ( EMPXX, EMPYX-I ) , 1) =P$ T

HEN PROCWROI{G( EMPXX, EMPYX. EMPXX, EMPYX-]..IL'i ): E DPROC
84O Ir EMPYX=2 THEI{ 860
85o IF LEFta(La(EMPXX, EMPYX+1), 1)=P$ T

HEI{ PROCWRONG ( EMPXX, EMPYX, EMPXX, EMPVX+1,
lrLI ) | E[DPRoc

860 IF EMPXX=3 THENSSo
87O IF LEFT3 ( Lt ( EMPXX+1, EMPYX ) , 1 ) =Qa T

IIEN PROCWROI{o( E!,lPx, EMPYU. EMPXX+1, EMPYX,'r
Lrr ) : ENDPRoC

88O IF EMPYX=O THEI{ 9OO
890 IF RIGHT'(L'(EMPXX. EMPYX-1). 1)=Q3

THEI{ PROCWRONG ( EMPXX, EMPYX, EMPXX. EMPYX- 1
. IR'r ) r Et{DPRoc

9OO IF EMPY*.2 THEN 92O
91O IF RIGHTT( Lt( EMPXX. EITPYX+1).1) =Qt

THEI{ PROCWROI{G( EMPXX. EMPYX, EMPXX, EMPY*+I
,irR'r):EI{DPRoc

92O EMPXX-COI,X:EMPYX-ROWX
93O ENDPROC
94O DEFPROCWRONS (EX, FX,cX,flX, Zt)
95O EEX-1OO+ ( EXr.34O ) : cGX- 1OO+ ( CXr34O )
960 FFX=1OO+( FX*2OO ): HHX=1OO+ (HXI2OO )
970 CCOLO,11

And it is - except for the
rule which BIG BROTHER insists
is followed to the letter - of no
time mo9 o block be mooed so
thot the sofie letter on tu)o dif-
ferent blocks ore ploced nert to

eoch othet.
If gou had moved the blocks

to look like this:

PROGRAMMING/GAME

CONTINUED OVER Ir
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And that, he thinks, makes a
challenge us ordinary mortals will
not solve lor years.

problem can be solved in far
fewer moves than that. Just how
few moves are, in fact, needed is
the challenge we are offedng
you. lf and when yorj achieve the
glory of a soluton, the mov€s you
have made will be shown on the
screen and can be recorded if yor-r

wish.
Wh€n you think you have

found your best solution {and
by all means send us as many
as vou like if vou find better
ones) send it ln, with your
name and address. to 1984
Comp€tition, A&B Computing,
Argus Specialist Publications,
1 Golden Square, London W1R
3AB. The closing date is 28
February and there's a pile of
software waiting for the win-
ner,

PROGRAM
DETAILS
The program is constructed
from several fairly simple pro-
cedures.

The error routine called by
line 10 simply checks for an
accidental press ol the escape
key inslead of th€ adracent
figure 1 and returns the user to

the main loop if it was not
deliberately pressed.

Lines 40 to 80 set up the
initial conditions for windows
and array dimensions. lf 300
moves is not enough then
SOL$ can be increased.

Lines 100 to 140 put the
letters carved on th€ blocks in-
to an array for printing on the
blocks, L$, and an array,
ANS$, which is the solution
posihon.

Lines 150 to 190 draw
the outer grld and relerence
letters, put in the blocks and
set the values o, the empty
box. EMPX%, EMPY%.

PROCERASE iust draws a
block in the background colour
to delete it.

The main loop run from
line 200 to line 270.

PROCinputmove invites
the user to enter column and
row values of the block they
wish to move, using GET so
that the RETURN key does not
have to be pressed.

PROCCHECK makes sure
that the block to be moved is
adjacent to the empty spac€. I[
it is not then PROCenor is call-
ed which gives audible and
visual notice that th€ move is

not legal and sets FLAG% to 1.
Lin€ 230 then returns the loop
to ih start.

PROCLEGAL tests lor BIG
BROTHEB's rule about ad;a-
cent letters by making th€
move and then testing the
value of each adiacent letter to
the pair being moved. Any
failure oI the test will lead to
PROCWRONG being called
which highlights the error by
flashing the adjacent letters,
calling PROCerror to give
backup notice of a false move
and then calling PROCrestore
which re-sets the grid and
blocks to the previous posi-
tion.

Only if a legal move is
made will the count of moves
be updated and the last move
added to the solution string.

PROCsolved tests the cur-
rent aray of letters against the
answer arav; when every let-
ter is in the nght place sol%
will hav€ the value oI 9 and the
main loop will end.

Lines 280 to 240 print
the solution and number of
moves tak€n and invite
another run.

Electron us€rs can rewdte
this s€ction to avoid MODE 7.

SOLUTION
So confident is h€ that he has
constructed a program (though
his programming may not be as
brilliant as his plotting) which will
let you s€ek a solution to his puz-
zle without over'exerting
yourself.

For each move enter the
COLUMN letter of the block you
want to shift and then enter the
ROW number of that block. If the
mov€ does not break the rules
the block will be moved and the
move r€corded for you. If it is not
a valid slide then you will be
rudely informed of the fact with
nois€ and words. If you try to
break BIG BROTHER's special
rule he will make your mistake
painfully obvious with flashing
lett€rs before putting the blocks
back the way they were.

No less than 300 moves are
DlMensioned for the solution sk-
ing so if you go beyond that
everything willcollapse in a heap.
You may, even after several tri€s,
be unwilling to believe it, but the

98O IF EX-GX THEN1060
99O rF EX>GX rHEr 1O3O

1OOO t OVE EEX+ 50, FFX+ 80: PRINTLEFTa ( La ( E
X,FX',L'

1O1O I.IOVE GGX+18O, HHX+8O: PRINTRIGHT'(L'
(cx,Hx),1)

102 o PROCpause ( 3OO ) | PROCerror: PROCTeB to
Pe: Et{DPROC

1O 30 MOVE EEX+ 180. FFX + 80: PRINTRIGHT$ ( La
(EX,rX),1)
1O0o MovE GGX+ 5 o, HHX+ 80: PRINTLEFTa ( La ( G

x,Hx),1)
1O 50 PROCAauae ( 3OO ) r PROCerror: PROCrea to

lre: ENDPRoC
1060 IFZt<>nR,, THEN 110 0
107O MOVE EEX+180, FFX+80: PRINTRIGHT$ ( L$

( Er(, Flt , r)
1O8O MOVE GGX+180. HHi+8O: PRINTRIGHTS ( LS

(cx,Hx),1)
1O9O PROCpauae ( 30O ): PROCerror: PROCresto

re: ENDPROC
11Oo MOVE EEX+ 50, FFX* 80 r PR I NT LE FTS ( L$ ( E

X, FX) ,L'
111O MOVE GGX.SOI HHX+8OI PRINTLEFT3( L3(G

x,I,x\,r)

112 O PROCpauae(3OO): PROCerrorr PROCreato
r.6 : ENDPROC

1130 DEFPROC!'€ator?e
11OO VDU5. FLAOX=I
11rO Lt ( COLX. ROWX ) -La ( EXPXX' EXPYI )
1160 La ( EMPXX, EMPYX ) -'i
117 O CLS: PROCGRID
1180 FOR A*-O TO 2
11.90 FOR BX=O TO 2
1200 PROCBOX ( AX, BX )
121p I{EXT BX
1220 NEXT AX
1230 PROCERASE ( EMPXX, EMPYX): El{DPRoc
1240 DEFPROCaolved
125O aolX-O
1260 FOR xxX=O TO 2!FOR yyX=O TO 2
L27o lF La(xxx, yy,()-ANSa(xxx,yyx) THE

aoIX=ao].X+ 1
1280 I{EXT yyX
1290 NEXT xxx
13OO ENDPROC
131O CLS
1320 IF ERR=17 THEN PRIITTAB ( O, 2 ) IIARE Y

OU SURE? ( Y,/N ) 
T

133o Yl -OETa
1340 rF Y!<>'Y" THE|{ 200
135O l,lODE 7: END

MODEL B/ELECTRON PROGRAMMING/GAME
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SOURCE LIBRARY MANAGER (SLM)
&

TEXT LIBRARY MANAGER (TLM)
ROM based soflware tor DISK owners on lhe BBC MICRO

. .. FEATURES INCLUDE "'

' Slores and relreves any amounl ol BASIC and/or ASSEtv!BLER source
code wordprocessrng liles M/C roulrnes, data ies elc upro lhe lull
capacry ol each disk (100k or 200k)

' Creales a rrbrary ol up to 399 members" per 80lrack or I99 members'
per 40lrack disk

'Us€s I characler names and a 20 characle. descrplon lor each

' Ai ows uplo 99 v€rsrons ollhe same member to lre reia nod in lhe [brary
' Wll srmply and easry 'construcl programs deveicDed n a modular

' Slores ,ully documenled source code wh,ch ca. be slr pped when re
qutred lor execulron

' Fuly menu-dlven ( e no messy commano synlax)
' lncorporales 6 lull sel ol1 brary rnanageme.r luncl ons (lo marnlain com-

' Many olher prolessional lealures
' Supplied on lwo ROM ch,ps tor a !.ce -or-a y assocraled w h single

' lnc udes comprehensrve user Gu d€ a.c ':1 ng nslruclrons
ACORN USEF nldi SoLrrce L brary Manaqer works very welland belng
RoM-based rl lakes up no user BAM The d sc capaclly rn lerrns of lhe
number oi members thal can be ne d s a oreal rmprovemenl on lhe 3l illes
allowed by lhe DFs

''' FULLY COi'PATIBLE wlTH 6502 SECONO PROCESSOR .-'
IDEAL FOB BEGINNEBS AND EXPEAIENCED USERS ALIKE

PRICE 135 (lncl. p&p) o. l.rge SAE lor F.clrh.el to:

GUARDIAN SOFTWARE
21 Harvey Road, Wallon-on-Thames, Suftey KT122PZ
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One of the $'a)'s $'r- keep a check on the advertising that appears in the
press.on posters and in thc cinema is by rt'sponding to consumers complaints.

Any complaint s,.nt to us is considered carefully and. if there's a case to
answer, a full investigatirxr is made.

If you think you'vt pot (rxxl reasor to complain about an advertisement,
send off for a copy of our k..t L.aflet.

It wilt tell'you all you need to know to help us p.o."r. ynr./
complaint as cluickly as possible ' 

J
The Advertisind Standards Authoritv. U

If an advertisement is#rong,werre hereto pdt it right.
ASA Lttl. Dept I Brook House,lirmngton I'lace. Lon,lon \\'ClE 7HN

Its easy mplain

Onceyouknowhow
a

to co
tisement.outan

This space is donated in the interests ofhi8h standards of advertising.



MODEL B/ELECTRON

- ecode
It is all very well me giving you
lists of commands and address
mod€s, but nothing beats an ex-
ample- This month we look at a
simple SOUND routine which I

w'ote to save space in a long
BASIC program and thus pre-
vent the dreaded 'No Room'
message.

The routine itself is not very
elegant but can easily be modified
for your own use. It does
however demonstate many pfin'
ciples which we have looked at in
previous articles. lt is loaded and
set up by a heading progam ,

which subsequently chains the
main program, and this
assembles the routine and sets up
a data store.

Both the routine and th€
data reside in the ar€a below the
normal BASIC program storage
space. Thus they don't count in
'room' calculations.

THE THEORY OF
THE ROUTINE
As the roudne is written, data lor
tunes is stor€d as a sequence of
pitch and duration valu€s, in this
cas€ the data starts at &D80. The
routin€ itself utilises two oI the
machine code calls provided by
Acorn - namely OSBYTE and
OSWORD. The OSWORD call
requires an eight-byte sequence
known as a parameter block lor
which I have used zero'page
space teserved for user r6utines

- &71 to &7A.
Right, so how do we go

about writing such a routine? The
flowchart in Figure 1 illustrates
the sequence which I wanted,
and in the following explanation I

have indicated which boxes relate
to the discussion.

Well the principl€ is that a
number of tunes can be stored,
note by not€, in sequence. To
play them we need to know how
far through the data they start
and how many notes are to be
played. Thus this information
must be provided bv the BASIC
program calling the routine - the
INPUT to the routine - box 1.

The parameter block re-
quired by the OSWORD call is to
provide the same information as
a SOUND command - i.e.
Channel, Volume, Pitch, Dura-
tion. Each of the four is provided

ilame that tunel ln
keeping with the rest of
the mag, llachine Code

goes musical.

wor.rld display game titles, set up
character definitions etc before
chaining the main program. It
first creates the 'data store' by
reading DATA and then putting
in into locations &D80 onward.
This is followed by the
ASSEMBLER part, commencing
at line 100 and this we will ex-
amine in more detail in a mo-
ment.

First, however, note two
things in this pro$am. In line 110
we load P% with the value &D00

- on entering the ASSEMBLER
we must tell it wher€ to assemble
the code and the value of P% on
entry gives the start address (we
will examine this more fullg next
month). Forgetting to set P%
means that your code could end
up almost anywherel

Secondly nole the com-
ments that I have added in the

by two bytes, one of which is, for
our purpose, fixed. So then we
must set up this block in a suitable
place, providing the {our fixed
parameterc at the beginning and
then feeding the variable values
required for each note in turn.

The sequence of information
required lor the block is shown in
Figure 2 and is supplied by box 2
for the lixed values and box 3 as
each not€ is passed in the loop
for playing the tune. We have
now entered the tune playing
loopl

Having collected the infor-
mation required for a note in the
parameter block we now check to
see if the sound buffer ls full. This
is achieved by using one of th€
OSBYTE calls, namely that with
the accumulator contalning &80
osword. The osword call
we test again, repeating this pro-
cess until there is free space in it

- thus we loop around box 4 in
the flowchart until a space oc-
curs.

Once the bulfer has room
we send a note to channel 1 us-
ing the OSWORD parameter
block and call. then the volume,
pitch and channel are changed to
give a second note. This is two
octaves higher than the first to
give a harmonv eflect as the two
will play all but simultaneousiy -machine code being so fast! This
note is in ef{ect sent to the buf{er
fot channel 2 by calling
OSWORD again and the delay
b€twe€n the two is in the order oI
20 microseconds, hardly an audi-
ble delay.

Having sent the note to both
channels we are not ready to get
the second note from the data
store! Thus the offset counter is
incremented to the next set of
data and the count of notes to be
played is decremented. lI the
count is not zero th€r€ are still
notes to be played, so w€ test the
count and go back for -another

note if required. Otherwise lhe
routine ends and returns control
to the main program.

THE ROUTINE -
BASIC/
ASSEMBLER
PROGRAM
The program that I have given
here is part of a program that

//
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ASSEMBLER lines. These are
preceded by a '/' alter the com-
mands to be assembled. Thus it
can be seen that the '/' is directly
equivalent to the word BEM in a
normal BASIC part oI the pro-
glam. These comments need not
be typed in and are there solely
for your inshuction as to how the
commands operate.

Look through the program
now and examine how it works.
After the listing we discuss each
part oI the code more fully.

THE ROUTINE -
HOW IT WORKS
We can now examine the various
commands and how they work.
This is probably best done line by
line.

LINE 120 - the 6502 has
no individual command which
will clear either the accumulator
or any memory location. Thus to
zero any location we have to load
it rvith the number zero. hence

LDA70 where # indicates that
we are using the 'immediat€' ad-
dressing mode to put zero in the
accumulator. Now we can zero
the fixed parameter block loca-
tions of the next three commands
by copying the accumulator zero
into each in turn - STA&72 etc.

The assembler wouid allow
us to use STA&0072 but this is
absolute addressing not zero-
page addressing, it is un-
necessary, uses another byte and
is slower - always use zero-page
mode if possible. We then load
the accumulator with 255
(LDAI&FF) and use it to copy
255 into location &74 - in the
parameter block.

LINE 130 - whenever we
wish to call the routine we must
give it the number of notes to
play and where to start picking up
the data. ln calling a BASIC pro-
$am it is possible to pass
parameters into the machine
code routine by using A%, X%
or Y%. When a call is made the
accumulator, X register and Y
register contain the least signifi-
cant byte of the last respective
values given to th€ above resident
variables.

In this case the calling pro-
gram would be: X% = 20:
Y% - 0: CALL%DO0 (see line
240), thus in Iine 130 we pick up
the values of X% (X register) and
Y% (Y register) and store them
in our counter stores at &79 and
&7A respectively.

A second tune could be
stored immediately after the first

- all that is required to play it
would be a new value of X% and
Y% when the roudne is called.
LINE 140 - The channel and
volume are selected to 1 and
- 15 respectively and then
passes to their correct plac€s in
the parameter block and we are
now in the beginning of the loop
(box 3). Note how we achieve a
negative number by the use of
&F1 (&FF: -1, &FE- -2
etc). However, after the lour
bytes that achieve this we now
come to the collection of the data
from the store. This is a frequent-
ly encountered function, namely
the selection oI one or more bytes
from a 'look up' table.

It is achieved in nearly all
microprocessors by one or more
forms of 'lndexed Addressing'.

With the 6502 the address given
at the beginning oI the command
is the start address, the last part

- in this case the contents of the
Y register - is the oflset of the re-
quired address from the start.
Thus the &D80 is always the start
address and Y is loaded with the
offset which Y was given at entry
to the routine.

At the end of the loop the
location &7A is incremented by
two. So on the next turn around
the loop the offset loaded into Y
from &7A will pick up the next
address.

LINE 150 - At the beginn-
ing of this line is 'check'. This is a
line label used by the assembler
as a reference point for jumps
and branches (we will look in
more detail next month). Follow-
ing this the X, Y and accumulator
registers are loaded with specilic
values before a call is made to the
famous OSBYTE call at &FFF4.
For the time being all we are in-
terested in is that A: %80 (128)
and that this call is equivalent to
'FX128 in BASIC.

The purpose of the call is to
check the contents of Sound
channel 1 in this case, and it
retums the number of spaces left
in the buffer in register X. If the
contents of the X register is
kansfened into the accumulator
then the flag register is set. Thus
for no spare spaces (returning 0
in X) then the zero flag will be set
by executing the command TXA.

Then by using the BEQ
branch comparison, which
means if the zero flag is set, then
branch to. . . . , we anange to try
the test again untilthe buffer does
have room. This is rather like
dialling a phone number
repeat€dly until it is not engagedl
'BEQ check' says - branch to
the line with the label 'check' if
the zero flag is set.

LINE f60 - Having found
space in the Sound buffer, we will
now try and fill it by sending a
new note to it. This is achieved by
calling the routine OSWORD in
the operating system In this case,
what I will call OSWORDT {i.e.
with 7 in the accumulator).

As you know we have the
reqr,rired SOUND information
now stored in our parameter

10 REtl
20 REH FEAD AND SAVE NOTES FOF I'IUSIC
3A RETI

7@ REtl
AO EEII ASSEI,'ELE I,IACHINE CODE
?O FEI,J

4@ FOR XZ = O TO 19 : FEAD P7.,DZ :
?tLDAZ+X?*?)=PZ : i(&DAO+XZ*:+l)=DZ r NEXT

5A DATA 69, 16,69 1 4, 7). \ 4,73 i r?,69, ?, 7f, ! 8r 691:,
61, 8.5J,2,4?, 16,81. 1?, 7tr, 1:r69t2,a1,2 \73,?,8

1AO FoF IZ = O TA 3 STEP l
li@ PZ=LDAD
1'r-@ f LrFTI',4 :'-PAAS : sTA.c7? : 5TA&76 : STA&7
s : LDA#&FF I SrAt"74 / set the +ixpd param

=ter= o{ rhe OSl,JfrRD parametpr bloEk in :ero-p

llg 5TX!i79 : SIy:,74 ,/ collect thE t ne leng
th anC tne data o++:et tron X7, U YZ respectiv

14e "st:rt LDA+1 : STAI,?i : LDA#&F1 : STA&7:5
: INfL!-L : LDA|.OAA.!' | =-ai:7A : LDA&DSI,Y : S
IAc-;l t Eto-p the vgrli-rlE Farameterq in th
e L'lar! rn.lL,iJi.! c01 le.trtrq the first notE {
r-rh thP dsti store
1f,O ..hecl' l:lY*l,FF I LDY+!.FA : LDA*&AO: JSR&
FFF4 : TIA : EEO -heEi 1 cr-ecf the sound hu
.+Ei t. Eea r+ irlere is space in it, check aq
rlr, ,rntr I f5Ere 1€
lSO 1-DX+S,71 : lDv.+A i t DAI+7 : JSR&FFFI / sp
l: Y P:. Y regr=ter= to indicate the paraneter tl
lr.l Fnd c.rll trswoE:], xith A=7 - the SOUND Eom
m:nd fBadE a note to channEl 1

174 l.DA*E{Fs : 5TA:rl:l : LDAI+: : STA&71 ,. Eha
naE thE f-l{r,e tE 10l and the Ehannel to f
1Bs l-DY+O : LDX*L71 : CLC : LDA|.75 : ADti*Si6O
: STAI-{7S : LDA#7 : JSR&FFFI ,/ -E3et to the
parroetEr broEk and add 2 octaveE le6) to thp
pitEh, then feed the note to channel ?

198 INC&7A r INCItTA : DEC&79 : BEOend : .11'lP s
tart / increhEnt the data pointer to the ne
:t n6te dita ? bytes +orwird - and deEFeoen
t the n(mber BI notes to be played - i+:ero
+inish elee qo:nd do another note
:OA - End FTS
:10 l
:2O NEXT
:trO |_1ODE7 : PRINTTAE{5,1S)'EECOENISE THE TUNE

:44 XZ=?O I Y1,=O I CALLLD@o
:5O END

PROGRAM LISTING
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load
OSI'IORD Eall rith A-7 (StuirD) requi.er I byt. p.r.net.r block
st.rt o+ block giv.n by Y (hi) .nd X (lo) on.ntry.
e.g- x=&71, Y-&O tor- &Oe7t

Address chosen Byte

&71
u7?
&7.i

&75

u77
&78

Channe I

Pi tch
Dur.ti on

LSA
|l5a
LSA
llsB
LSB
l,lsa
LSB
NSB

o-{
&eo

loo-&FF
&oo
&BE-&FF
&oo

X=gFB

X=&FA

g
I
2
5

Othe. values o{ X c.usa

nun5.r of trce 3p.cr: in th. ch.nn€l burjer.

ADC .nd oth€r ..chln. bufr.rr to be tested.

Frg ?. OSAYTE .nd OS$ORD calls used.

channel & uffers

block starting at address &71. We
can rell the OSWORD system this
by loading the X and Y registers
before the call is made - Y con-
tains the high two bytes of the ad-
dress, X the lower two blnes.
ThuswemakeY-0andX-
&71 and then make the call
which will make the first note play
on channel one.

LINE 170 - To give a har-
mony eflect we now change the
volume and channel inlormadon
stored in our parameter block.
This is achieved simply by
loading the accumulalor with
each oI the required values in
turn (LDAI ) and storing them in
the required memory location
(sTA&).
LINE lEO - We achieve the
hamony by picking a note two oc-

taves (96 semitones) higher than
the main channel 1 note. Thus as
we go to call the OSWORDT
routine again we clear the carry
flag (CLC), load the contenh oI
our pitch location (at &75) to the
accumulator, then add 96
(ADC I &60) and put the
resulting value back at &75 in our
parameter block. Then it's 'Play it
again Saml' on the second
channel.

with ihe note, they will play
almost simultaneously as I men-
tioned above. So we now move
the oI{set pointer to the data for
the next note and then reduce
the number of notes to be played
(DEC&79). If this reduces to zero
then the zero flag will again be
set.

Ifthe flag is set then there are
no more noles to play so a
branch is made to the line labell-
ed 'end' (200 which returns aon-
trol to the main program. Other-
wis€ that retums contlol to the
main program . Otherwise the
next insbuction JuMPs us back to
th€ 'start' line for the next note.

LINE 2q) - This line
labelled 'end' is purely the retum
ftom subroutine (RTS) and
bounces us back to the BASIC
progEm.

Finally the tune is played for
your amusement - assuming
you loaded it in properly!

Hopefully this little pro$am
will encourage you to play
around with short tunes- Then
perhaps with the routine itsell to
load say all channels - there is
nothing stopping you defining
more information by using the
data store and then loading all
the variable parameters in the
block individually.

Having played a little with
the assembler, next month we
will look at it in more d€tail. This
will intsoduce you more to its
Ilexibility and the various ways ol
defining machine code space
(P% remember).

ODEL B/ELECTRON PROGRtt.r IMING IACHINE CODE
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This Christmas, the traditional
time Ior gathering around the tree
to find out iust what peripherals
we have got this year, there is no
doubt that the disc drive was one
of the most wrapped and quickly
unwrapped gifu.

BETTING ON
DISCS
During autumn 1984 . the
speculative percentage figure for
BBC owners with disc drives was
20% and both hardware and
softwar€ manulactur€rs all seem-
ed to think lhat they had spotted
a trend in th€ market.

The new year wlll see if they
were right. lf the American exam-
ple is anything to go by, but it
need not be- then discs urtll even-
tually per{orm the.iob of magnetic
storage in lh€ home, as they do
in busines.s.

September saw the launch
of a new floppy disc brand name,
Elephant. Athactively packaged
and with the backing of an
American based company,
Denison - with a turnover oI
S600,000,000, Elephant is
designed to feed on the new con-
sumer base o, disc ddve oB,ners.
in busin€ss and the home. We
must rememb€r that Acom claim
12% oI the business market with
the BBC a favourite with small
concems, both alone and with
the 280 second processor, allow-
ing access to the haditional
CP/M business software.

Even on the games ftont,
soltware companies are betting
considerable r€sources on mak-
ing their products available on
disc. Micro Power have joined
Acornsoft in this respect. Island
Logic, a new company
associated with the lsland record
company. have naturally
plumped primarily for disc bas€d
software. They inlend to produce
a brand of useful. even intellec-
tual software for th€ more
sophisticated user! Their firs't pro-
duct for the BBC is The Music
System. It comes on two discs
and in four main parts. The disc
storage is needed to supply the
"Macintosh style" graphics bas€d
on the use of icons. No more
menus for the more sophisticated
users!

Disc Drives are worth
considering as your

number one peripheral.
We plot the trend.

NO DISCS
WITHOUT THE
DRIVES
The big problem lacing the owner
of a BBC (or Elechon now that
Solidisk, PACE and Acorn
themselves have got moving with
the interrac€s) who wants to
upgrade the discs, is the mass of
hardware he can choose Irom.
Dave Carlos has covered this
ground in Random Access,
December and his is exped€nced
advice. The answer is to com-
pletely think through what will be
required from the system you
buy, now and in a couple of years
time.

By wag of example, we
decided to look at a range of disc
drive types {rom Akhter, Acorn
dealers and well known as sup'
pliers of hardware for BBC
systems. They olfer two distinct
sets of drive, based around the
40 and 80 track formats. If you
intend to elther use your disc
storage lor record keeping or for
developing software, then the 80
track drives immediately present
themselves as having more disc
space and, in the long run, price
elfici€nt options.

Akhter supply three con-
figurations: the single, double sid-
ed 80 track ddve; the vertically
stacked dual drives, double sid-
ed. and switchable between 40
and 80 track: and the side by
side dual drives, double sided
switchables. This latter option has
its own built in power supply,
which is an important feature if
you already put strain in the BBC
power supply with ROM boards
or if you own or int€nd to own
one of th€ mang interlacing
devices which take power from
the BBC auxiliary power supply.

LOOKS AREN'T
EVERYTHING
I am not going to suggest that the
visual appearance of a disc drive
should be a main influence upon
lhe choice of product. Akhter
drives however do benefit, like
many others, from a cream finish
which comes close to matching
that oI your BBC. The side by
side unit is sturdily built from
metal which has been given the
BBC colour teatment. The single
and stacked unih are cased in the
appropriate coloured plastic.

All units come with sufficient

<D

MODEL B/DFS

Lb* Webb
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lengths of cable for connecting to
your interface and to the auxiliary
power supply. The power supply
cable on the side by side units is
generouslg long and schools or
businesses should have no pro-
blem finding a socket within
range. Th€ auxiliary power supp-
ly connection is not as firm as one
would like but this is to do with
the design of th€ connections
rather than any fault with the
drives.

The ribbon cable connecting
your disc drives with the disc in-
lerface b€neath the BBC actually
pushes onlo an edge connector
on th€ drive PCB and within the
drive housing. In one case the
cable of a drive had worked free
in transit and the drive appeared
to be faulty. A quick look within
the housing cleared up the pro'
blem. The impodant screws to
undo are unfortunately
underneath the rubbet leet ol lhe
drive base, so don't be tempted
to undo the visible ones unless
you want to start taking the whole
thing apart! The look inside also
confirmed the Japanes€ (Mit-
subishi) origin of the hardware.

BBC SUPPORT
As well as providing BBC com-
patible disc drives, anyone who
wants to sell to the BBC market
has to try and meet the needs of
the user with documentation and
software. Even if you have your
DFS installed by an Acorn dealer,
you will not get a utilities disc
unless you purchase Acorn
drives. Their recent price drop
recognised their un-
competitiv€ness in a cut-throat
market but there remain better
hardware options. By leaving out
Iormatting and vedfying com-
mands ftom the DFS. Acorn left
the market open for alt€rnative
DFSs. Both Pace and Wadord
Elechonics moved in to fill the
gap bul that rare breed,lhe 8271
floppy disc conholler, has made it
difficult for them to supply the
complete upgrade.

Akhler have recognised the
need for both documentation and
software for the owner new to
disc op€rations. The manual in-
troduces the filing system com-
mands of the DFS as well as ex-
plaining the software utilities sup-

!:r.-l1-l



from &1900 to &800. It has no
pretensions at loading, moving
and running anything but
straightforward BASIC pro-
orams- DUP is a us€ful addition to
the filing system commands,
allowing a file to be copied and
renamed at the same time, even
onto the same disc surface iI te-
qurred. FREE provides informa'
tion about the disc surface. the
number of sectors, those already
used and those left free. Unless of
cours€ you have Beebugsoft's
Toolkit insralled. Toolkit will in-
tercept the l FREE command
and tell you about memory not
disc space. Retitling the routine
or tRUNning FREE will do the
trick.

SDUMP is a screen dump
routine, which will come in han-
dy iI you haven't already got one,

but th€re are many better on the
market and in magazines. It
reduces the screen to a dump
about two thirds the width of 80
column paper and one third dep-
th. lt prints shades of grey and is
fairly fast.

TO THE TEST
Th€ only way to be fully sure of
dlsc hardware is to use it, use it
and us€ it again. This I have done
with the Akther side by slde swit-
chables and they come out of it
very well. The unit is nicely
designed to span the back end of
your Beeb, the two metal fe€t
either slde. This is much better
than the Torch idea of putting the
drives beneath the computer.
The drives are easily accesslble
and th€ top acls as a plinth lor
your monitor. Il does make ac-

cess to th€ rear conneclions
awkward if vou are th€ sod who
is continu;lly plugging and
unplugging joysticks or cassette.

The single drive and stacked
dual drlve proved iust as reliable,
th€v handled a disc soak test
which I typed in from Michael
C,oleman's "Dsk Programming
Techniqu€s for the BBC
Microcompuler" (Prentice Hall).
This sets up random files on a
new disc and gets the &ive to
conslantly repeat the actions of
slarting up, accessing a file and
slopping again. Half an hour was

' the recommended 6me and the
drives performed without laulr.

While using the switchables
it is necessary to take a bit oI time
to check whlch lormat you are
currently working in. Llttle harm
can be done by trying to read or
writg to the wrong format outside
of a program, but ftom within a
database or wordprocessor you
could end up losing the file. Un-
fonunately the DFS has no tou-
ble readinq the directori€s of 40

- 
or 80 kack discs even if th€ drives
are switched to the opposite for-
mat. This may lead to some con-
fusion. Care must tre hken not to
format an 80 track disc while the
drive is switched to 40 and vice
versa. The formatting will appear
to succeed but the disc will not
safely slore your files.

Spending money on disc
drives Ior your BBC is very wor-
thwhile since their speed and
convenienc€ of operation can
enhance the pelormance oI your
system beyond any other
peripheral. The range of Akhter
ddves impress€d on reliability
and the thr€e configurations lhey
have chosen should satisfy most
u sers' requirements. The
documentation could be better
pres€nted but is reliabl€ in(orma-
tion. The software similarly could
be more user friendly but the
utilities do th€ir .iob and it's b€tter
than paying for them on top of
your drives - even if you could
get th€m separat€ly. An all-in
package then. which should
reliably bring you into the rapidly
growing fold oI BBC disc system
owners.

Further inlormation about
Akhter disc systems from Akhter
Computer Group, 28,/9 Purnt
Mill, Harlow, Essex CM20 2HU.

lo

DISC DRIVES
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Dlied on disc. The manual is
i,rpical of lhe "home made"
documentation which abounds in
the home comput€r market. It is
a word processed document,
printed on a dalsywheel and not
properly typeset. ln one or two
places this means poor legibility.
Ov€rall it is accurate although not
as helplul as lt could be when ex-
plaining how to implement some
oI the commands. For instance.
there are two sections on Auto-
Boot, neith€r of which tak€s the
us€r through the necessa4r stages
to implem€nt the command. The
beginner would find himself
reso ing to hial and error in
some cases.

The software ts bundled on
one disc alongside a pointless
advert for M.G.B., a program
displaying the full disc menu and
a utilities menu. First up is a con-
ventional Dsassembler. It does
what it should, disass€mbling b€t-
ween given memory locations
but, being menu driven, is much
less flexible than the usual comm-
mand driven m onitors /
disassemblers.

Onc€ in the disassembly
function, you cannol g€t out until
the given end address and at this
point it has b€en known to crash,
thus needing a restart with
Escape - which is set up for the
purpose. The nicesl feature is the
ROM status report. It lists the
ROMS in your machioe, their
sock€t numbers and their type.
ROM disassembly is catered lor.
The Disassembler can be us€d in
conjunction with the MDUMP
utility - which amends portions ,

of memory - for patching disc 
I

files
FORMAT is an essential i

command Ior disc users and this
one is reliable and fairly quick. It
both formats and verifies each
track individually. There is a
sepalate VERIFY utility if you still
have any doubts. Other disc
orientated programs are
MERGE, RELOC, DUP, and
FREE.

MERGE allows the merging
of two files, across directory or
drive boundaries if necessary. It
embraces all kinds of disc file.
RELOC is that wonderfully useful
routine for disc users who want to
run their tap€ softwar€ ftom disc.
It moves a BASIC program down

w



By using BASIC tokens instead
of full-length or abbreviated
kegwords in soft (function) key
definitions. the 239 bytes
allocated of lhe 256 in page &8.
can be made to hold considerably
more instructions, First, though,
a few words on how keywords
are stored in programs and in soft
key definitons. Page and Section
numbers reler to the User Guide.

Although the BBC micro
does not have single-key entry of
keywords as some other
m icroco mpu ters do, niost
keywords may be abbr€viated to
two to four characters. COLOUR
and ENDPROC. for example,
may be abbreviated to C. and E.
respectively. This facility is time
saving but there is no saving in
memory using thes€ abbrevia-
tions in programs. This is because
Basic us€s a tanslation table to
"tokenise" keywords so that they
are stored as only one bg,te
whether or not you abbreviate
them. A list of abbreviations and
tokens can be found on page
483. "Left" and "rlght" here refer
to the side of the ": " on which
the keyword appears. This ap
plies only to the pseudo variables
HIMEM, LOMEM, PAGE, PTR
and TIME. which have different
tokens according to whether they
are being read or written. ln fact
the User Guide has them the
wrong way round, so "left"

,means read and "right" means
write.

Soft key definitions,
however, remain unchanged
because all "star" ( *) com-
mands, such as IKEY, are s€nt
to thq operating system which
does not have access io the tokpn
table. As a result the definitions
are stored as strings oI ASCII
characters and pointed to by a
directory at the beginning of page
&B, in case you were wondering
what had happened to the other
17 bytes. The definition

* KEY CL

will therefore occupy two bges
Iess than

,. KEY O CLEAR

but two bgtes more than a token.

So our task is to replace with
tokens the keywords or their ab

Replace function
keywords with BASIC

tokens to increase your
BBC',s computing

capacity.

some characters will appear to be
diff€rent due to the variations bet
ween the Teletext (Mode 7) and
ASCII (Modes 0-6) character
sets The latter set has been used
throughout because it appears on
the actual keyboard keys. Addi-
tionally, some Teletext control
codes mav be produced but if the
tokens are put into a program
they will be transformed into
kegwords when the program is
listed. The VDU code summary is
duplicated on page 507 and page
497 gives the ASCII codes pro-
duced by each key.

Section 25 explains the use
of in defining soft keys more
fully, and introduces us to the se-
quence which has the effect of
adding 128 (&80) to the ASCII
value ol the character which
follows. At the expense of
readability we may use to in-
sert tokens for most keywords in-
to key definitions. Hence

iKEY 0 F! 0

defines f0 as AUTO Return
because &80 plus ASCII code
for F, &46, equals &C6, which is
the token for AUTO. A complete
list of tokens which may be ob-
tained in this way is given in
f able 2.

Where possible the abbrevia
tions in Table 1 should be used
instead of those in Table 2 since a
following return is not required.
But note that k for MODE will
reset HIMEM whereas V will not.

To obtain the keywords not
given in Table 2, ie TRACE and
those with tokens &80 to &9F,
both , to add &80, and , for
control characters, must precede
the character. Another example
to make things clear:breviations when theg occur in

key definitions. This can be
achieved for all but three
keywords, the exceptions being
LISTO, OPT and TOP - more
about these later.

Inserting control characters,
that in those with ASCII codes 0
to 31, in to key delinitions is a
process with which most readers
will be familiar. Using the i
character any VDU code in Sec'
tion 34, "VDU Drivers", can be
generated. The most common
one used is Return {not to be
conlused with the keyword
RETURN) produced by prelixing

M with I M is equivalent to
CTRL M which has the same
ASCII as Return. Table 1 lists
the six VDtl codes which are
equivalent to Basic keywords and
can be used in key definitions the
same way as Return. For exam-
ple to define f0 as COLOUR1
tvpe:

'r KEY0 I Q1

Note that no Return is necessary.
It is important to understand that
this inserts not tokens but control
characters into the key defini
tions.

If the Teletext mode is used

T produces &14 and adds
&80 to it giving &94, the token
for ABS Rememher that these
fouJ characters represent only
one byte which is inserted in the
soft keys buffer. Table 3 lists the
keywords which may be prodtrc
ed by this technique. With OS
1.0 or more recent versions,
however. most tokens in the table
can be typed directly using the
soft keys with SHIFT ot CTRL
and may be used in programs,

;.KEYo T

MODEL B
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soft keys or in command mode
To check this type

Without SHIFT or CTRL
With SHIFT only
With CTRL only
With borh SHIFT and CTRL

trFX225,7 causes the soft keys
to return the character strings
defined by +KEY
tFX225,n where n (the "base )

is from 2 to 225. causes the soft

keys to return the ASCII code
given by n + key number. (That
is, iI n=&EB then f0 returns
&EB. f1 returns &89. f2 returns
&EA, etc.)

PRINT CTRL-10 Return

and the current value of PAGE
should appear, but don't worry if
this isn't entirely clear to you yet.

VERSATILITY
In fact the soft keys in combina-
tion with SHIFI and CTRL are
extremely uersatile and can be
made to return ang ASCII
codes, which may be eith€r
keyword tokens, Teletext codes,
control characters or simply
keyboard characters.
The combinations provide four
modes:

The modes have dedicated

'r,FX calls controlling their ac-
tion. which are
+ FX225.,:; FX226. * FX22'1

and .i. FX228 respectively.
Hence xFX22E conlrols the
value returned by SHIFT-CTRL'
soft key, but has no effect on
other combinations. The descrip-
tion oL: FX225 which follows
may be extended to the other
three ,:, FX calls:

IAETL!
Characte. {i th

vDU Code

CLG
coLouF
6COL
I'loDE
PLOT

c
to
t1
IB

L

o

-

'IFX225,O causes the soft keys
to be ignored
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MODEL B

The default values. which
are those set after a hard reset

.:;FX225.1

.3FX226.&80

'1,FX227.&90
,:, FX228.0

It should be clear now why
the soft keys when used with
SHIFT or CTRL produce these
codes shown in Table 3. If we.ex'
ecte .t FX228.20O we will have
access to Vet more keYwords bY

Lrsinq the SHIFT.CTRL soft key
combination. 200 (&C8) is the
token for LOAD and will be pro-
duced bv SH IFT-CTRL-f0;
SHIFT-CThL'f I will produce
LIST, and so on. (We must
remember to use only decimal
numbers in ,, commands
because the operating system
doesn't understand "&".) Thus
setlinq all four modes to relurn a

r,!,efrri set of keuword tokens and
using r FX4,2-(see p age 422) to
allow the editing keys to act as
soft keys fl1 to f15, enable us to
tvpe any one of up to 60
kevwords at a single combination
kev stroke The only drsadvan_
rooo. ."em to be that the
keilword itself doesn t appear on
rhe screen unless it is in a listed
program. and thal f10, the
BREAK key, cannot be drsabled
ro allow {our more codes

WORDWISE
It will be of some interest to
Wordwise users. if they haven't
realised it already. that Wordwise
makes use ol ,rFX225 but on
berno exited does not restore the
defa-uh value wrth the resLrll lhat
the solt keys appear to be per-
manently programmed with the
codes &A0 to &AF. To cur€ the
problem lust lgpe -t FX225,1

Thp reason that LISTO.OPT
and TOP cannot be abbreviated
to slnqle tokens is simply thal they
atp nit tokenrsed bu Basrc rn the
same wav The LIST parl of
LISTO is'tokenised as LIST. so
LISTO should be abbreviated to

10. Similarly. the TO part of
TOP is tokenised as TO. so TOP
should be abbreviated to 8P
OPT conlains no other keywords

TABLE 2

Prefix Chiracter i{i th il

Character keyword Charecter

AUTO
BPUT
CALL
CHAIN
CHRt
CLEAR
cL6 (Tr )
CLOSE
cLs (Tl )
COLOUR (TI )
DATA
DEF
DELETE
DII'I
DRA}I
END
ENDPROC
ENVELOPE
EOF
EVAL
EXP
EXT
FALSE
FN
FOR
6COL (T1)
6ET
6ET'
GOSUB
60TO
HIEE (urate)
IF
INKEY
INXEY'
INPUT
INSTR (

INT
LEFTS (

LEN
LET
LIST
LISTO
LN
LOAD
LOCAL
LO6
LOll€|.! (l{r i te)
EIDa (

c6
D5
D5
D7
BD
DA
DA
D9
DB
FB
DC
DD
c7
DE
DF
EO
E1
E2
c5
AO
AI
A2
A3

E3
E6
A5
BE
E4
E5
D3
E7

BF
EB
A7
AB
cg

E9
c9
E9'

CB
EA
AB
D2
c1

U

x
z

t
t

l
6

i
b
E

(c)
(c)
(c)
(E)

t'loDE (Tl )

I,,tOVE
NEW
NEXT
NOT
OLD
ON
OPENIN (BI )
OPENOUT
OPENUP (42)
PAGE (lrrite)
PI
PLOT (T1)
POINT (

POS
PRlNT
PROC
PTR (Uri te)
RAD
READ
REI,l
RENTJIIBER
REPEAT
REPORT
RESTORE
RETURN
RI6HTt (

RND
RUN
SAVE
s6N
SIN
SOUND
soR
STOP
STRt
STRIN6S (

TAN
TInE (t4ri te)
TO
TOP
TRUE
UNTIL
USR

VDU
vPos
XI DTTI

EB
EC
CA
ED

CE

k
I
J

K

i

P
o
1

q

o

t
L

B
3
v
ll
4

I

c
D

o
a
8P

)

i

(L)
(L)
(c)
(L)
(co,nna)
(c)
(L)
( I'ti nus )

( l,li nus )
(c)

(c)
(c)
(c)

EE

(c)

AD
AE
AD
DO

BO
BI
F1
F2
CF
92
F3

CE
F5

FB
c2
B3

CD
B4
B5
D4
B6

(L)
(N)
(N)
(L)
(L)
(c)
(N)
(L)
(L)
(c)
(L)
(L)
(L)
{L)
(c)
{N)
(L)
(c)
(N)
(N)
(c)
(N)
(L)
(E)
(c)
(N)
(c)
(N)

(N, C)
(N)

(lJlline)

(L)
(L)
(c)
(SpacE)

*
t

+

d

s
I
&
?
h

(

E
)
i
I
IO
t
H
j

R

(L)
(L)

(L)
(L)
(c)
(L)

(L)
(ApoEtroph.)

(L)
(c)

(c, c)

c3
c4
87
DI
BA
Ba,30
B9
FD

(c)
(L)

BA
BB
EF
BC
FE

(L)
(c)
(c)

C=Capitali L=Lorer Easei N=Nuncral i Remainder rre other charrcters
BI=BASIC Ii Bz-BASIC IIi Tl=See Table 1

92

,

I
\l

\l
\,

a:'\ J

t

*{r
i-r t

f-\ /

I

ir:.#

{Hex }
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Note! Not all wi,lI work on OS l).1

*BASIC
)TCAT
*D ISC,/D 1S},:,

IEXEC
)T HELF
T}iEY
* LOAD
TMOTOF
*OPT
*ROM
*RUN
TSAVE
*sPooL
*TAPE

*8.
x.
IrD.
*E.
tH.
* t{.
tL.
xrM.
to.
ti
*/
ts.
tsF.
tT.

TAEi F 4

Command Abbr ev i at i onsgome *

so cannot be abbreviated at all.
Although * commands are

sent to the operating system
where tokens are not recognised,
they may also be abbreviated -
see Table 4. Simply placing a 'r,in front of the token code for
LOAD. as given in Table 2, will
not work because the operating
system doesn't understand the
token.

Programlisaself-
documenting soft key'delin,ng
program illustrating the techni
ques described here. Needless to
say, any errors made in transcrib
ing the vital parts will probably
prevent the correct operation of
the keys. The saving in memor!
is remarkable in that using ab
breviated keywords would oc-
cupy 42% more space, if the buf-
fer was large enough to ac
comodate them. while unab
breviated ones would require

66% more. The progam uses
tFX228 as described above to

cause SHIFI CTRL-fn to return
ASCII codes &A0 to &AF. To
check this. or indeed to check the
value o{ any key. run the follow-
ing little program

REPEAT PRINT GET: UNTIL O

RETURN

This will print the hex value
of any keys subsequently typed
trnt,l ESCAPE is pressed. To get
the decimal value just omit the
tilde). To find which keyword or
character corresponds to the
value of a key type:

then type the keys you want to
investigate and LIST, But bear in
mind that this may overwrite any
program cufiently in memory.

TABLE 3

Pre+rx Cha.acter Hith | | |

CharaEtPr So{t Key

AAS
acs

ASC
ASN

BGEI
cos
COUNT
DEG
DIV
ELSE
E(JF
EhL

ERROR
HIl.!El,l (Read )

'LINE
LoI.lEi lRe.d)
roD

OPENIN (82'
OPT See tExt
OR

sPc
STEP
TAB (

THEN

rRACE

95

ao

9A

9B
9C
9D
B!
AB
a2
9E

a5
93

92

87
BE

T
U

e

I

z
t

l

x
B

a
s

c
G
N

D

o
I
H
J
L

CTRL
CTRL
ClRL
SHTFT
CTRL
CTRL
CTRL

+5

+E

SHIFT 
' 

1

SHIFT +2

SHIFT
CTRL
SHIFT
CIRL
SHIFT
S,HIFT

+5
+S

+2
{3

a4

BA
AA
€c

SHIFT +9
SHIFT +E

CTRL + 1

B2=BASIC I I
Note: Using SHIFT and CTRL *ith the so{t keys doe5 not
Eork on OS O. 1.

10 REII SOFT KEY DEFINITIONS
20 REl.l BY Allen Hardy 1984
30 tYoDE6
40 VDU19, O,4,O,O,O, 19, I ,6,O r r)iO
50 VDU2StOr 1O | 64, e, O t O , O, O t O

60 PRINT "So+t Keys"''
70 REI'I CLEAA KEYS BUFFEF
80 *FX 18
90R

100 P
110 +
r2o R
130 P
r40 *
r50 R
160 P
l7O *

cEr 1 | la
1AO R

Et1

Ei"1

190 PRINT"{3 Free space"
f, | | ''X- 1. ilqillS-xllY

RINT"+2 LrEt +rom error lrne"
kEY 2 rwES="L-".i'Ci ' rr+rr(+i t =l:,! AZ=LiBt X7.=Ol
i !) Ea:YZ= | I lhll lAEttE): I lV&FFF4i I lniH

AUTO Return

RINT"+O Run"
KEY O i!yitl
Et't
RINT"{L Load"
KEY ! lO'tH""t!1

El'r

RE14

REI'I

REII

REI'I

REI'I

REI,l

200
2to
220
230
iA2!
24.)
250
260
i tAs
270

}KEY
REI'1

PRINT"f4 Dec /H€x
+K.4 llhDt:D=l' Dt
| :) D=A: I !qBt I I'l

to Binary"'FNL
rBa="": I luBa=i !C(DI' lE2)+B$!D=D

PRINT"{5 Binary to Dec/Hex "
IKEY 5 D=OrC=l: i !hB$: I !EI=l l)Btl r8l I I lH_l:D=D+Clj

REI,l

a,lrl):E:C+C: l! ln: IlqIlCD," &"M-Di14

2AO
29(l
300
310
320
350
340
350
360
37lJ
3ao
J90
400
410
420
450
440

PRINT"+6 t.ode 6"
*KEY 6 i r k6 i I't i s i e I D I G i G i G

PRINT"+7 modE 7"
*KEY 7 i tkl il1

PRINT"+A Bl ock EurEor: LrEt"
*KEY I iNil{tOrJGielciGlelGlGl, I ;l'1

PRINT"{9 Peek nemory {rom input locati.on"'FNL
*KEY 9 lNl'hl'l$:l"l=ll l,la: I I u I I q-ll, -?l,l: l"l=l'l+ 1 : illoll.l

PRINT"f 1O Ereaki Old"
*KEY tO I rK lH

PRINT"TAB Delete Iine"
rFX 219,21

4so REt4
460 *FX228,l60
47O END
4AO DEFFNL=STRING$(4," ")+"(Preceed Hex nlrnbers {ith

&) "

PROGRAM LISTING

PRO G RAM M I N G lTO K E N I SATI O N
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The BBC Model B has a number
of interfaces as standard, but the
ones of most use in the scienc€
laboratory are the analogue input
and the digital interface, the latter
being one of the facilities
access€d via the User Port.

I dealt with some uses of the
analogu€ input in my article in
the December issue of A & B
Computing and I now want to
turn my attention to the digital in-
terface. Let us iust g€t the .dif-
ference between the two inter-
faces absolutely clear belore we
continu€.

The analogue input
lranslates continuously varying
vohages into digital form for the
computer and returns a number
proportional to the lnput voltage.
A digital Input, however. only
recognises whether an input
voltage is above or below a
threshold voltage - in the case of
the BBC this is about five volts. L
the input vohage is above five
volts the input is said to be high,
or iI you preler "on" and this state
is communicated to the computer
by the appearanc€ of a value of
on€ in a particular memory loca-
tton. II the input is "low", that is
the voltage is less than five volts,
then this location will contain
z€ro. The kinds of application
Ior a digital input which im-
mediat€ly spring to mind are the
detection oI the closure oI a
switch, for example a .ioystick fire
bufton or a key on a k€yboard, or
as a frequency measulement
device, where the rate ol genera'
tion of voltage pulses from an ex-
ternal circuit could be measured
provided that the voltage was
swinging abov€ and below the
threshold.'So far I have mentioned
only the use of the digital inter-
face as an input but, in the case of
the BBC, it is equally possible to
us€ it as an output. ln the output
configuration the interface
generotes a five volt signal if a
one is written to the appropriate
memory location and if the loca-
tion has a zero written to it the
voltage output is zero. This now
opens some very exciting
possibilities since we can use th€
interface to allow software to
throw switches by attaching
suitable relays or solid state
devices which are tumed on by

The second part of our
series on using the BBc

as a laboratory
instrument considers its

digital interface,
accessed via the user

Port.

The bits oI an eight bit binary
number are numbered from zero
to s€ven starting at the right hand
end. So in th€ binary equivalent
of two, which is %00000010, we
would say that bit one is set and
that th€ remaining bits are re-set.
The binary number with only bit n
set is equivalent to the decimal
number lwo to th€ power of n.
So if I wanted to set only channel
five of the port to "on", I would
write into &FE60 the number 25,
i.€. 64 decimal. This is not quite
what we want to achieve normal-
ly, however, because we will
usually want to switch just one
channel and leave the rest alone.
h is here that bitwise logic comes
to our aid.

RULES OF
THUMB FOR
BITWISE
LOGICAL
OPERATIONS
1. To set a specific bit in a
number it should be logically
ORed with a masking numb€r in
which only the bit coresponding
to the bit to b€ set is equal to one.

e. g. %0001000 OR
% 10000000 - % 1001000

Notice that only bit seven in the
first number is aflected otherwise
the numb€r remains unaltered.
2. To rcset a specilic bit in a
number it should be ANDed with
a mask in which only the bit cor-
responding to the bit to be re-set
is equal to zero.

e.9
%1

. % 1101 11 1l AND
1110111- % 11010111

3. To invert th€ state of a par-
ticular bit in a number it should be
EORed with a mask in which on-
ly the bit to be inverted is set.

e.s. %11011111 EOR
%00100000'%11111111

4. The AND operation can be
used to detect whether a par-
ticular bit is set or re-set. The
number to be t€sted should be
ANDed with a mask in which on,
ly the bit corresponding to the

five volts and otf by zero volts or
vice versa.

Let me now issue a waming.
Do not rush out and start connec-
ting things to your BBC User
Pon. Although the port is design-
ed to respond to, or to generate,
voltages of up to five volts it is not
intended to pass more than a little
current and you could have a
very expensive disaster if you try
to persuade it to do so. Th€ best
way to experiment with the port
is to buy one of the commercially
available interface boxes whlch
plug into the User Port and then
make your connections to this.
These interfaces can be bought
with a variety oI capabilities and
usually include protection cir-
cuitry to prevent disasters such as
mains getting onto your Beebl
When writing this article I used
the Minor Miracles P4/4R inter.
face which has lour outputs
capable of switching up to 240
volts AC at one amp, and four in-
puts which will tolerate up to 25
volts DC.

ACCESSING THE
USER PORT
The BBC User Port is contlolled
by a special chip, the 6522 VIA
(Variable Int€rface Adapter). This
is a very sophisticated piec€ of
hardware and is programmed via
its own regist€rs, oI which there
are 16, although in this article we
will only need to use two o{them.
We do not, in fact, read or w te
th€ VIA r€gisters directly since
they are "memory mapped" into
the BBC's main memory. This
means that there are memorg
locations in the BBC, actuallg on
the page of memory b€ginning at

&FE00 and afrectionately called
SHEILA, which the operating
system always ensures will reflect
the VIA regist€r contents. Thus
we can read or write the VIA
registers by r€ading from, or
wdting to, the approp ate loca-
tlons in SHEILA.

The BBC Us€r Port is an
eight bit port, which means that it
has eight channels each of which
can be high, that is contain one,
or low. contain zero. The overall
state of th€ port can thus be
represented by one by'te in
memory with the state of each bit
represenling th€ corresponding
state oI each channel of the port.
The VIA register which contains
this information is mapped into
location &FE00. If you examine
this location after resetting your
machine and with nothing con-
nected to the port, you will find
that each bit is high i.e. it contains
the binary number % 111111 11,
which is &FF or 255 decimal.

To ,ind the status of a par-
tlcular channel of the port it is
necessary to determine wh€ther
th€ corresponding bit in &FE00 is
equal to one, that is "s€t", or
equal to zero, "re-set". Similarly
if we want to change the status of
a particular channel in th€ port
we willwant to set or re-set a par-
ticular bit in this location, usually
without aflecting the other bits. In
order to carry out this type of
operation we have to delve into
the us€ of th€ bitwise logical
operators "AND". "OR" and
"EOR". I do not propos€ to em-
bark on a lull exposition oI bitwise
logic here, it is d€alt with in most
books on Assembly language. A
few rules of thumb will suffice but
before we begin you should
understand the lollowing points
about binary numbers.
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one to b€ tested is set. If the bit
being
result

tested is set a non-zero
will be returned. This

follows &om rule 2 above since all
the bits corresponding to zeros in
the mask willbe re-set, i.e. made
zero. The bit being tested will not
be affected and so if it is also zero
the result will be zero, whereas iI
it is one a non-zero result will be
giv€n.

You will see these opera-
tions in use in the progam so do
not be too wonied if you find
them hard to follow in the
abstract.

CONFIGURING
THE USER PORT
I have already mentioned that the
User Port can function as both in-
put and output, in lact you can
configure the eight channels to
operate as any combination of in-
puts and outputs. This is achiev-
ed by the "data direction register"
of the VIA which is mapped into
location %FE62 of the BBC's
memory. If you examine this
location after a reset you will find
that it contains zero which cor-

responds to a port configuration
in which all eight channels ar€ in-
puts. To specify a channel as an
output you simply set the cor-
resDondino bit in &FE62. For ex-
ample w-riting % 1111OOOO:
which ls &FO. to this location will
make channels zero to three in-
puts and channels four to seven
outputs. lf you have an interface
connected you will, of course,
need to set up your port con-
figuration to match that of th€ in-
terface otherwise some very
weird happenings may occur.
Moreover it is possible to do
damage by applying volts to a
channel configured as an output.

READING AND
WRITING SHEILA
Firstly a word of warning.
SHEILA is in a very sensitive area
of the BBC's memorv. Writing to
some of the locations can cause a
dreadful crash. and some of the
locations are even read sensitive,
so do not run an9 programs
which access SHEILA without
saving them first, just in cas€ you
have a number wrong and you
be[ somewhere sensitivel

You can read and w te us-
ing the "?" indirection operator,
provided of course that you do
not get caught in this dreadful act
by a spy from Cambridge but,
seriously, it is better to use the
OSBYTE calls provided so that
your software will be TUBE com-
patible.

The full details are contained
in the progam description but
essentially calling OSBYTE &97
allows you to write to SHEILA
and OSBYTE &96 is used to
read SHEILA. In both cases the
offset of the address to be access-
ed from &FE00 must be in X%
when the callis made. i.e. to read
%FE60 call OSBYTE &96 with
x% - &60.

USING THE
USER PORT TO
PASS
NUMERICAL
DATA
So far I have only talked about
using each channel of the port in

isolation to detect or generate
voltage changes and these are
probably the most commonly
used facilities in the teaching
laboratory. It is possibl€,
however, by using several chan-
nels of the port in conjunction, to
use it to accept or send numerical
information .

Suppose we set up the port
with all eight lines as outputs and
then write a number between
zero and 255 to the register. The
value can be read from the port,
as a binary number, by any exter-
nally connected device which
recognises the high outputs as
ones and the low outputs as
zeros. This is, in lact, the way in
which data is sent to th€ Cen-
tronics printer port on the BBC-
Since a whole byt€ is sent at
once, i.€. eight bits side by sid€,
the process is described as
parallel data transfer.

In an exactly similar manner,
with the port set up as eight in-
puts, numbers can be rcceiDed
from external devices which app-
ly approp ate voltages to the in-
put lines. A good example oI this
type of usage would be the con-
nection of a subsidiary keyboard.

THEiPROGRAM
What I have hied to provlde is a
program that will help you to
understand the User Port by let-
ting you interact with it fiom the
keyboard. You can change the
input/ouhut configuration and
switch outputs on and off . When
the program is run it will display a
screen which shows the port con-
figuration and the on /otf slale ol
each channel. The delault condi-
tion will show each channel as an
input and, if nothing is connected
to the port all channels wlll be
high, i.e. switched on. (lf you
have an interface connected the
channels will still be inputs but
their logic status will depend on
the design of the interface.) You
can invert the configuration of
any channel by pressing SHIFT
and the corresponding lunction
key e.g. SHIFT,/IO will re-
configure channel zero as an out-
put. You can now switch channel
zero on and off by pressing "0".
During all these operations the
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port status and the contents of
the VIA registers in binary and
hexadecimal are continually kept
up to date.

If you have a suitable inter-
face connected you can, of
course, see the external effects,
and switch things on and ofl from
your keyboard. You will also be
able to se€ the effects of
signals to the inputs on
status.

appl
the

ying
port

The program also contains
facilities to add your own conhol
s€quence. This should be added
as a procedure called PROCex'
ecute and should only be exited
by pressing ESCAPE or fiom
within the soltware by t FX125
which has the same effect. This
will retum to the main screeh. It is
a good ldea to give the port chan-
nels m€aninglul names, by
declaring variables equal to the
bit number. For example if chan-
nel zero is an output designed to
control a switch for a lamp you
should declare lamp% -0. This
will let you write meaninglul lines
such as:

PRoCswttch (1 amp%,"ON") and
IF
FNswitch-slale { I amp%):.OFF" THEN, , -

As an illustation of these
ideas I have included as my PRO-
Cexecut€ a simulation of a
routin€ Ior hold ing the
temperature of a thelmostat tank
at 37 degees by switching on a
heater or cooling coil as required.
The t€mp€rature fluctuaiions are
simulated in this instance by a
random number routine but in
reallty a sensor connected to the
analogue port would monitor the
temperature.

The simulation assumes that
the heater is connected to chan-

nel six of the port and the cooling
circult to bit seven. The state of
the port reglsts is shown as the
switches are thrown and a
$aphic representation of the
thermostat is display€d.

HOW IT WORKS
The main control stucture of the
program is contained within the
REPEAT.. .UNTIL loop bet-
ween lines 10 and 19. This stans
by calling PROCreportstatus to
display the cunent data dlrectlon
and port registers. A check Ior a
key being pressed is carried out at
line 15 and the keyboard buffer is
flushed to prevent any bulld up of
spurlous key pless€s.

Llne 16 responds to shifted
Iunction keys and line 17 to
numeric keys, provided that the
conespondlngly numbered port
bit is conligured as an output.
Lin€ lS respondsto the space bar
by calltng the control rcutin€ in
PROCexecute. The loop is exited
and the program terminated by
CTRL/E at line 19. Lines 22 to
73 are the utility procedures used
to carry out the various conhol
functions and to read the port
followed, at line 74, by the con-
lrol s€quence which you can add
to your own lequirements.

Line 7 Set MODE and switch
off cursor and keyboard
repeat.

Line 8 Enor trapping. Escape
re-runs the plogram
otherwise errors are
reported as normal.

Line 9 Variable initlalisation.
You should glve the
user port bits mean-
ingful variable names
here.

Lines
10-19 Main control loop.

PROCEDURES AND FUNCTIONS
PROCswttch Sets or re-sets bit number bit% of the pon

register at location &FE60. Notice how, in
line 27, the mask is obtained by EORing
2bit% with &FF, i.e.(%11111111). This in-
verts the logic of each bit to give a mask in
which only bit number bit% is re-set.
Remember that in 2bit% this bit is the only
one set.

PROCpoke Writes val% to &F800+ ofls€t% using
OSBYTE &97. The value to be w tten is
pass€d to the Y register.

PRocreport-stalus Prints lhe main scr€€n which shows the port
condition and presents the menu.

FNswltch-stat€ Tests blt% of the port reglster by ANDing
with 2bit% and returns the switch state as a
meaninglul string. The brackets around the
logical €xpression in line 54 are very impor-
tant since "-" has a higher priority than
"AND" and so if the brackets are left out the
expression will not work properly.

FNchann€L-direction Tests one bit of the data dir€ction r€gister
and returns the sense of the channel as a
meaninglul shing.

FNpeek Reads location &FE00+offset%. The USR
call returns a four byte parameter block
which represents the proc€ssor registers.
This is poked into four locations on page
zero, starting at &70, so that the byte to be
read, which is retumed in the Y r€gister, can
be easily exhacted. USR is d€scnbed in the
User Gulde on page 371.

FNbinary Returns a string representlng the binary
equivalent of the eight bit number passed as
n%. Each bit of n% is t€sted and a one or
zero concateoated to the shing as ap-
propriate.

PROCtoggle Reverses the logical sense of a chosen bit of
the contents oI memory location addr% by
using EOR and a mask-

PROCexecute This ls the main loop folthe thermostat
simulatlon. The lnltlal temperature is set at
random in line 82 and th€ port configured
with bits 0-3 as inputs and bits 4-7 as out-
puts, line 83. This happens to match the in-
terlace that I us€d when writing the program.

The main connol sequence is the loop between lines 86 and 93.
Note the tim€ delay at line 85 which is necessary to allow the
switches to operate. There is Eo point in tedng the temperature
more frequently than the maximum switching rate. This kind of con-
sideralion is always necessary in control applications.
PROCscreen Sets up lhe graphic replesentation o{ the

lhermostat tank.
PROCelement Used by PROCscreen to draw the heating

and cooling coils in the bath.
FNwhat--temp Simulates the temperature changes due to

the heater or cooler. If the larget
lemperatur€ has been achieved line 109
giv€s a random change with a bias towards
coollng.

PROCcolours Sets appropdate colours for the heater and
cooler with respect to their being on or off.
Also reveals appropriate messages against
the background by changlng their actual col-
ours from black to visible colours.

t REllrlrr*xftr*
2 REiT 8AC IJSER PORT DEI'IONSTRATION
f REIII by
4 REI'lr Al.n 6. RoFley
5 REIII Copyrtght Septehber l9a4
6 REtl.rrrI*...r+i
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7 l.tODET:VDU25, I,O.OiO;Oi :*FX1 1,o
A oN ERROR CLS!lF ERR=17 THEN RUN ELSE :REPOFT:PRIN

T" AT LINE ,'i ERL: END
9 oEbyte=&FFF4: he aterz=6t Eool p.Z=7: t enpT=37

10 REPEAT
ll PROCreportstatuE
I2 PRINT,,"}PRESS SPACE BAR TO EXECUTE THE ROUTINE*}

PRESS CTRL/E TO EXIT FROI"I THE PROGRANT"
15 PRINT'"Shitt/{n to re-Eontigure channel n and n

to sritch channel n i{ it is an output"t
1 4 PRINT' "USER PORT DEI'IONSTRAT ION PROERAiI ( E) I9B4'' I T

AB(!B); "by"IAB( 12) i "Alan G- RoBley"
15 a:t=INKEYa (O) : *FX t5 r I
16 IF ASC(aa)>127 AND ASC(at),.136 PROCtoggle((ASE(as

) -128) ,&62)
l7 IF INSTR("O1234567",eat AND FNchannel direEtion(V

AL(at))="OUTPUT" AND ei<)"" PROCtoqqle(vAL(al),&60)
la IF ai=" " tlODEzr PROCex ecut e
!9 UNTIL a5=EHR1' (5)
?o CLs: END
2l
2? REiliSt{ITCH ONE BIT ON o. OFF*
25 DEFPRAC5Ti tch (bi tZ, onot+ a )
24 IF onotfa<>"ON" AND onofft<>"OFF" PRINT"YoU nurt

Eey ON or tlFF": El'lD
25 LOCALn7
26 IF onofft="ON" nz=(z^bitZ) OR FNpeek (&60)
27 lF onottt="OFF" n7.= <2 bilzt EOR &FF:nZ=nZ A D FNp

eck (460)
2A PROCpoke (n7.,&60)
29 ENDPROC
30
3l REl{*trRITE vrlA to SHEILA rith offsetz*
3? OEFPROCpokc (val Z,of{setZ)
33 AZ-&97 | XY.-BI + eet7,, YL=w ar /-
34 CALL osbyte
35 ENDPROC
36
37 REI'I*DISPLAY CURRENT PORT sTATUs*
38 DEFPROErepo.tstatus
39 LOCALi 7.: VDU3o
40 PRINTTAB (9) "TCURRENT STATUS*"'
41 FORiZ=OT07
42 PR INTTAA (7) "CHAI'INEL " i i Z; " " i FNchannEl _di rEction (

iZ)i" "iFNs{itch_stete(iz)i" "
45 N€XT
44 PRINTTAB(O,11)i"?&FE62 DATA DIR. RE6-=& "iCHRt(A

) ; CHR'lA) ; 
_FNpeek (&62) ! TAE (26, 1 I ) ; " (7." i FNbin.ry {FNpeek

(&62))r")"
45 PRINTTAB(Or12)i"?&FE6O P(,RT REEISTER :& "iCHRa(A

) ; CHRt (8) i -FNpeek (&60) ; TAE (26,12) i " (,.";FNbin.ry(FNpEEk

46 ENDPROC
47
48 RET*OBTAIN LOEIC STATE OF BII bitz*
49 DEF FNEri tEh_state (bi tz )

50 lF (z^bitz AND FNpeek(&60))=O =trOFFi ELSE =rON!
5l
52 REI'*OATAIN DAAA DIRECTION OF bitZT
53 DEF FNEhannel _direEtioh (bi tz)
54 lF ({2^bitz) AND FNpeek(&62))=o THEN ="INPUT " EL

SE ="OUTPUT"
55
56 REh*READ SHEILA UITH 6++rEt7-r
57 DEFFNpeek (of{setZ)

NEXT
6a

70
7l
72

73

77
'74
79
EO
al

REI'I*REVERSE LOGIC OF bitZ OF address addrzr
DEFPROCIoggl e (bi tZ 

' 
addrZ)

PROCpoke ( (FNpeek (addrz) EOR t,2 bil.I.lt tedd.TLt
ENDPROC
REr++****Iri*r**r
REtl} YOU IIAV ADD ANY CONTROL ROUTINE *
REI'li oF YOUR OUIN AS PRocexecute
REII* EXIT SHOULD BE BY PRESSING THE T
REN*ESCAPE KEY OE BY A SOFTIIARE CALL *
REHi TO iFX 125
REl.llrrIr***r*+i*t
DEFPROCexecute

5A AZ=&96r X7.=o+ + setz
!&7O=USR (osbyte)
=?&72

A2 curtempT.=RND {50) : vDU23,1 , Oi O! Ol O;
83 PRoCpokE (&Fo' &62 )

E4 PRoEscreen
85 COLOURT: PRINITAB (2 r O) "T.rqet TeoP - " i tenP7.
86 REPEAI: T I I'IE=O: AEPEAT UNIIL TIIIE>sO
a7 PRINTTAE (2, 2) "Teoperature " : PRINATAB ( 15, 2 ) r FNrhat

Bg IF curteopz>tehpz PRocE*i tch (coor er7. ! "Oil" ) : PROCTF
itch (heaterZr "OFF" )

a9 IF curteinpz<teopz PROCsxi tch (Eool er7.' "OFF" ) : PRtlCs
Ei tch (heaterT-, "ON" )

90 IF curtempz=teEPz PROESEi tEh lEool erz 
' "OFF" ) : PROCS

ri tch (heaterZ 
' "OFF" )

9t PROCc.rlours
92 PRINTTAB(or4)"PoRT &t':ryFNpeek(&6C,) i" "iiTAE(Br4)"

(2" ; FNbinary (FNp€ek (&60) ) ; " ) " i
95 UNTIL FALSE
94 DEFPROCSETEen
95 6CoLOr4. iEVEl40 t 7lO! l"lOVEl40,l60! PLOTBs 

' 
l r50r 160: r

OVEI l50 r 7lO! PLOTAS, l40,7lO
96 6colorT: riOVEl40,75o: DRAYl40 

' 
160: DRAul l50 

' 
160: DRAU

I l50,7sO
97 VDUl9,2i3,OrO,O, lt,5lO,OtO,O, r9,6,O,O,O,O
98 ECOLo,2: COLOURs: PROCTI ement ( 160) : PRINTIAB (2,24) "H

EATINE"
99 ECOLO,S: COLOUR6, PRocel ehent (eOO); PRINTTAB ( 1l,2A) "

cooL r r{G "
loo COLOURT:PRINTTAB(2!31) "ESCAPE FOF I'IENU', i
lOT ENDPROC
lO2 DEFPROcere ent (nz)
t03 LocaLiz
1O4 iOVEnXTAOO! DRAEnZ r 2OA: FOR! Z=r TO5: PLOT I r 30 ! 30: PLOI

1,30 r -3O! NEXT! PLOT I ,o t 600
1O5 ENDPROC
106 DEF FNEhat_tE.np
l07 IF FNENi tEh_state (heaterz) ="ON" curtehpT.=curtempZ

IOA IF FNswitch_state (cool er7-) ="ON" curteopT.=curtpopz
-l: =curteopz

lO9 IF RND{2)=? curteopz=curteopz+2-RND ( 4)
I lO =curt€hpz
lll DEFPROCEoI ours
tl2 IF FNgxi tch_Etate ( heaterz ) ="ON" VDU19,2,I, O,O, O t I

1r3 IF FNEFi tch_state ( heaterz ) = "OFF " VDIJ I t ,2 , 3 , O , O, O !
l9,5rO,O,OrO

I l4 tF FN6Nitch_state (coorerra) ="ON" VDU19,3,2,O,O,Or I

I l5 IF FNsxitEh_state{cooler7.)="OFF" VDU19r3,3,O,O,O,

116 ENDPROC

59
60
6l
67
63

REiTTCONVERT NUIIBER TO STRING REPRESENTING EINARY*
DEF FNbi nary (nZ)
LOCALirl,nJ
FORiZ=7TOO STEP-r
IF ((2^iZ)ANDnZ)=O nt=nl+"O" ELSE nt=nt+"l"
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Musical Machine is primarily a
teaching aid for people learning a
musical instrument like the flute.
The program enables you to
€nter a tune you want to be able
to play directly from the sheet
music and then make the com-
puter store it as a file, edit it or
plav it a number of times. This
enables the instrument player to
hear how his tune should be
played. Also the program can be
used to play the second part of a
duet or can be used to write your
own music.

To use the program first load
"musica". This contains the in-
structions for the main program
that follows. This program is
automatically loaded when the
instructions have been read. The
program operates at its best if
there is a disk drive. for this
allows quick and easy access but
it will work on tape as long as you
remember whereabouts on the

tape gour files are situated

LIST OF
VARIABLES

Make music with the
micro maestro.

l(x), the gap between notes p(x)
and the different pitches of the
notes v(x). I decided to store
these in arrays and therefore
every note had a pitch lenglh,
value length and gap length.

I then realised that the length
oI notes and rests varies depen-
ding on the time signature of the
tune and therelore I had to set
the lenglh of the different types of
note or rest according to the time
signature. This is done in line
900.970.

The best way to understand
how the program works is to look
at the sound statement. From this
you can see that you need at least
two variables, the pitch oI the
note and the length.

You know what you want to
end up with, but if you ate enter-
ing noles from music you have to
work out their pitch and length in
different stages because the note
could have a sharp or a flat or it
could be dotted. This is taken into
consideration after the type of
note is given its original length
and pitch values.

So first you enter the time
signature and ftom this the com-
puter sets the length the note or
rest should be played for. Then it
will ask questions about the note;
if it is dotted it will add more to
the original note value, i, it is a
sharp it will add more pitch value
and if the note is a Ilat it will
deduct a bit from the pitch value.

Thus the program works by
first setting the initial values and
then adding or subtracting,
depending on the factors of the
particular note.

lI a note is slurred a gap bet-
ween it and the next must be a
zero. Therefore the program has
to incorporate a delay loop which
will be long or short depending
on the note being sluned or not.
This is done at line 1400 by
changing the variable p(x).

The original pitch value of
the note is created by choosing a
note ftom the ascending order on
the screen and entering 1 to 19.
From this number the computer
allocates the correct pitch by
reading it from data. If you enter
19, which means rest, the com-
puter cannot sound a note that
does not exist so it increases the
gap lrom the last note entered by
adding to p(x) of the previous
note,

a tune.
PROCmake Enables you to enter

music.
PROCedit Enables you to

change entered
music.

HOW THE
PROGRAM
WORKS
The first problem I encountered
when lormulating my ideas for
the program was how the infor
mation was to be entered for
each note. Was the music going
to be entered when playing a
tune on the computer or from
sheet music? From my own use
of such programs I rejected th€
Iirst idea, on the groundsthat one
could not make very good tr-rnes.
Therelore I opt€d for the second
which allows proper and in
teresting playback.

The next decision was how
to enter the music. It became ob'
vious that it would have to be a
note and each note would have
different variables like the length

DIM

DIM

DIM

DIM

DIM

N(X)

R(x)

v(x)

L(x)

P(x)

For the different types
of note.
For the different types
of rest.
For the value of each
note.
For the lenqth of each
note.
For the lenglh of rest
between the notes.

LIST OF
PROCEDURES
PBOCload Loads a tune on

tape,/disk.
PROCsave Saves a tune on

tapeldisk.
PROCplay Enables you to hear

I'IUSICffL iIffCHIHE

1=O 4

5

6

ar
V

+
ti

7=ta 10 l

,=1 8=E
3 t

L
e=E

+++l

L2
1 LOffD

2 SffUE

3 PLHY
,l lilnl(E

Sits
TUHE

TUHE

TUHE

TUHE

678981234567S9
5 EDIT TUHE

EHTER CHOICE?4

rl )
-TI.fII

IITI..fIIIIrf
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The hard part of the pro-
gram was setting the right lengths
for the differ€nt notes in each
time signature. If Vou want to in-
sert an envelope into the pro-

gram it may cause the program to
speed up or slow down. To
counteract this the variables in
lines 900-970 would have to be
changed.

MAIN PARTS OF THE PROGRAM
to 760
859-1320
1340-1430
1440-1490
1510- 1650
1670-1810

Sets up screen display.
Allows you to enter tune
Plays the tune.
Deals with entry oI !est.
Saves tune.
Loads tune.

Goto menu.
Accepts how many times tune to be played.
Checks for illegal enhy.
Sets loop for times to be played.
Sets loop for no. of notes in tune.
Produces gap between notes.
Plays note.
Loops: stops sound after last note.
Goto menu.
Accepts rest no. goto 1010.
Save tune procedure.
Accepts lile nam€.
Check file name not longer than thr€e letters
Saves variables into file.
Closes file.
Delay loop.
Goto menu-
Load file procedure.
Accepts file name.
Check file name not longer than three letters
Loads file.
Close flle.
Delay loop.
Goto menu.

t320
1350
1360-1370
1380
1390
1400
1410
t420
1430
1440.1480
1510
1520
1530
1570-1600
1610
1630- 1640
1650
1670
1680
1690
t730-L760
7770
1790- 1800
1810

2ro

260

PROGRAM
DETAILS
10-40
50
70-100
120-300
320-440
450
460.490
500-560
570,600
610.620
630-680
690
700
730-7 60
770
780.820
860-870
880-890
900,970

Notes about program.
Sets mode.
Sets variables.
Defines user defined characters.
Print text giaph,cs on screen.
Joins text curcor to graphics cursor.
Print text at graphic locations.
Rint notes in ascending otder.
Draws staves from data.
Data from staves.
Draws ledger lines from data.
Data for ledger lines.
Sets up a text window.
P nts menu on screen.
Accepts choice.
Depending on choice does procs.
Accepts time signature.
Checks for illegal entry,.
Depending on time signature sets up length of
notes and rests.
Accepts note number.
Checks lor illegal entry.-Accepts 

note value if 19 goto procrest.
Checks for illeoal enhu.
Gives pitcii vaLe to n'ote entered.
Data for pitch value.
Accepls if note has flat or sharp.
Checks for illegal entrv.
Increase or decrease pitch value accordingly.
Accepts type of nole-
Checks for illegal entry.
Accepts if dotted note-
Check for illegal entry
Increase length value of the note accordingly.
Accepts if sluned.
Checks for illegal entry.
If sluned lhen makes gap between nores.
Accepts enter edit any more notes.
Checks for illegal entry.
If answer yes then goto 980.
If answer no accepts no. of notes in tune-
Checks for illegal en&y.

50 MODE4
60 cl-s
7O VDU23:8202iOtOrOl
80 vDU19, 1, 6, O, O, O, 19, 2, 1r, O, 0, 0
9O coLoUR2rCoLouRl29: PRINT;sPc( 5o) ITiINSTRUCTI

980
990-1000
1010
1020-1030
1040.1060
1070
1080
1090-1100
1110-1120
1130
1140-1150
1160
1170-1180
1190-1200
7270
t220-1230
7240
1250
1260.7270
1280
7290
1300-1310

oNSt: SPc( 18)
lOO COLOUa3: COLOUR128
11O PRII{T: PRINT
LzO PRINTrilhlB grosrsm contalns the lnEtpuctlo

13O PRINT||fot' the nu61c Drogram that folfows.W

l/ro PRIJ{TIthe next proaram haE been }oeded and
1a ri

150 PRINTIrunnlna the flrat thlns you w1It bei'
160 PRlNTriconfr"ohted wlth 1a dlsplayn
L7O PRINT"On the screen wlII be a serels of no

18O PRINTIIn aBcendlne order wlth a cod€ numbe

19O PRIIT'rundep them.Above these noteE wll1 be

?oo PRII{T'al1At€?€nt type of note whlch s,ou can

27O PRINT'rchooe€ follovJed by th€r€ coate nunber

22O PRINTITh€ comput€p er1-]] f1!'st aBk y6u to e

"3O 
PRINTO1 LoAD TUNE.2 sAvE TuxE,3 PLAY TUNEN

2\o PRIlTr4 MAKE TUIE,, EDIT TUNE and you repf

PRII{T{w1th the nurhber you went.When maklnA

PRIIIT'rtune the computer w11I flrst askrr

PROGRAM LISTING
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280

290
300

DEN
310

320

330

340

PRINTIINUMBER OF THE NOTE thls means you en

the flrat note 1n the tun

150 yDU 23, 
"t!3. "55 

. 255 , 255, 255 , r29, t29, L29, 
"55

PRINT"l 1f 1t 1s 160 VDU 23,24\,255, L29, L29, 129 , 255 , 255 , 
"55,255

PROCI'AIT
PRMTINext 1t w111 ask you to enter co

1n

w11

vou23,245 , O, 2\ ,36 , 66, 66, 66 . 66. 66
vDu23,2U6.66.36, 36, 36, 36, 36, ? i1 . 16
vDUz3, ?t7, 48, 8 3, 156. 184 , 168, 164, 18o, 147
vDu 23,2U8. O. !28,6U,6 U,32,32, !6 , !6
vDU23. Z U 9 , 8 r . 81 , 7 7 . 6 5 . 6 5 , 3 3 . 33. 3r
vDv?3, 25O, L6. L6.32 , 3", 6lt. 6U , 64, L9?
vDU23, 251, 1, 1, 1, 1. 66, 34, 36, 24
vDo23.25?. L28, L28, 1,28, a28,'!28. !28, 128, t28

PRINT NUMBER OF TEE NOTE thls

PRINTrrdlrectly betow the note

PRINTriascendlns order of notes

PRINT{ask DOES IT }iAVE A SEARP OR FLAT 25O VDU23,253,L"8.L28.128,128,135.156,21!O.221)
260 vDUz 3. 25[. 135. 156, ?tto, zz4, r3r. 156. zuo, zzu

350

360

370

380

PaINTt'enswep belne 1 for sha:'p.z f 1at

PRINTIRETURI{ foi nelth€r,It wlrl

PRIIITNTHE TYPE OF NOTE 1t 1E 1.E

PRlxTfinumber j{h1ch refe?E to.for: .xam9}e,a

39O PRINT"clotchet.Next 1s 1t a DOTTED tiOTE an

too PRINT,,y or. n.Next ls 1t SLURRED enswer y o

/r1o PaINT,,Ahd LaEt of, at1 1t w111 aEk 1f you ,,

tlzo PRINTrrto enter more notes o? eatlt any an6w
errl

43o PRlr{TIy op n.If therle 1s a r:egt you entetr
on

44O PRINTtrwhen 1t sske fo? the note number"
il50 PRINTrrthen €nter ttr€ type of !,eEt 1t 16.I
t6O PRINTIIT erontt except a f1le natne areater'rtl?O PRII'lT"than th!'ee letterB lona.To €al1t,l
1l8o PRINT(you enter the number of the noterr
il9O PRINTIyou want to edlt anal foLloi, the'l
5OO PRINTInormaI procedure for: enterlnc a new

,1O PROCWAIT
,2O CLS: PRINTTAB ( 8, 20 ) i {LOADING MUSICAL MACHIN

Err i : PRINTIAB( 15. 21) i ""' I CIIAINTTMUSICtsTl

'3O 
DEF PROCWAIT

5lro PRINTTAB(8,25)tii<PRESS ANy KEy TO CON?INUE
>"; : A8-GETs

,5O CLS
56b ENDPROC

EFEE \
q

\MoDE(: CLS
REM SE? VARIABLES

70 DIM |{(5).DIM R(10):DrM v(2OO):DfM L(2oo):D
Ir'r P( 20O )

8o FOR x= 1To 2oo
90 LET P{X)-1

1OO NEXT
11O REM DEFINE CHARACTERS
L?O VDU 23.zUO,2U,60, 126,255,255, t"6.60, 

"t!130 VDU 2 3, 2 41. 2 r1. 6 0. 12 6, 1911. 19 4, 126.60,ztr
1ir o vDu 23,2U2, O,3?, LLz,2U9, !L5,37 ,57 ,2

MODEL B/ELECTRON
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L70
180
190
200
210
220
230
zAO

27O yDU23,226,56. 8. 16, 4 8, 
'6. 

!". 
"U 

,32
28O VDu23,25r,]-28, L28, L28 . 728 , 128 , 728 , L28, L28
290 vDU23,227 ,2, tt. U, 8. 8, O. 0, 0
3OO VDU23. 

"25 
. 2 . 252. 4 . 8 . 8 , O, O. o

31O BEM SCREEN DISPLAY
32o PRINTTAB(13.2 ) i 'rMsSIcAL MACHINETiI
33O PRINTTAB(12,3)||I==================n:
340 PRINTTAB(3,5)l11 = IiCnn$(241);i 4-".

cqR$(24o);I 7 = nicIIRa(242);I 10 =,i:cHR3(22
6)

350 PRII{TTAB(25,6itCHR$(225)
36O PRI NTTAB ( 16, 1? ) ; CaR$ ( 227 )
37o PRINTTAB(3,8);'2 = 'ri cHR$(240) i

CERS(24o)i" 8 = IicHRa(2i13)

;CBRa(242)tI 9 = r!;cBR${2441
39O PRINTTAB(3,21)i'|1 2 3 U 5 6 7 a 9 a a 2 3

4 5 6 z I 9"i
4Oo PRINTTAB(1. 1r)tCtiR$(245)i
410 PRINTTAB(1,16)iCHR$(246);
tt?O PRINTTAE(1.17):CHRg(247)iCHR$(2ir8)!
430 PRINTTAB(1,18)iCHR$(?49);CHR$(250)i
lr4O PRINTTAB(1,19):CHR!(251)i
45O VDU5
060 MovE255.752tPRINTCHR$(252):MovE5lr3. 848: PRI

NTCHR$(252)
ttTo MovE2 5 5, 720: PRINTCHRg ( 2 52 ) : MovE 543, 816: PRI

l{TcHRa(254)
{8O MOVE 5lr 3, 752: PRINTCHRT ( 2 53 ) : MovE543,7 ?O, PRt

NTCHR$ ( 2 5lr )

/r90 MovE2 5 4, 656: PRI NTCER$ ( 25 2 ) : MovE2 5 4, 62 a; pRI
NTCHR$(253)

5OO LET X=96: LET Y=lrl.6
510 FoR T=1 To 18
t"O MOVEX, Y: PRINTCIIR$ ( 24O )
530 1F T>=7 TIIEN MOVEX+31,Y-16:PRINTCIIR9(252):

!4ovEx+ 31 , Y-t 8: PRINTCHR$ ( 252 ) : coTo55o
5iro MovE x.Y+16:PRINTCERt(255):MOVE x,y+48:pRI

xTc8R3 ( ?55 )
55O LET X=X+6lr: LET Y=Y+16
560 i{EXT
570 FOR X=1 TO 5
58O READ A:READ B:READ c:READ D

59O MOVE A. Bi DRAW C. D

600 NEXT
61O DATA O, 416. 128O. 416, O, 4 48. t 2 8O, 4 O8, O. 480. 1

280. A80
620 DATA O, 512. 128O ,5L", O,5t!1!. )."8O, 5t)U
630 v-576
640 rOR P=1 To 16
650 READX
66o MovEx, Y: DRAW x+48.y

PROGRAM LISTING 2



670 IF P=7 OR P-12 OR P-15 TIiEN LET Y-Y+32
680 NEXT
690 DLTA ?95,859,92 3, 98?, 1O51. 1115 , tL7 9,923,98

? , to'!, Lr!5, ta7 9. r.o51, 1115, 1179, 1179
700 vDull
1LO REM PRJXT COI'NMANDS
72O VDU28, O,31,39.23
73O PRIltTr'l LOAD TUNE 5 EDIT TUNE'i:vDg1O
? llg PRII{T 2 SAVE TUIIETT:VDU1O
75o PRIxTr3 PLAY TUl{Er: vDuto
760 PRITTNI MAKE TUI{EI'
77O PRIITTAB(20,28)in EI{TER cHolc

E"r:II{PUT J
?8O IF J.1 THEIT iROCLOAD
79O IP J=2 THEN PROCSAVE
8OO IF J=3 THEI{ PROCPLAY
81O IT J=4 TIIEN PBOC!'AKE
82O IF J=5 T'IEN PFOCMAIiE
83O GOTO 73O
SlrO REI'! ENTER TUIE
8'O DEFPROCI,AKE: CLS
860 PRINTIIENTER TIXE SIGI{ATURE TOP NO. FIRST"

87O II{PUT A: INPST B
88O IF A>1 AIID A<7 AND B>3 AID B<9 TIIEN GOTO 9

oo
89O CLS:GOTO 860
9OO IF A=6 AND A=8 TIIEN LET N(1)=1O.5:N(2)=5.2

,r N(3)-2. 625: N(4)=1. 3125: x{ 5 )=0. 65625
91O Ir A-4 AND B=A THEN LET N(1)=14:N(2)=7:N{3

).3. 5!N(4)=1.75:N(5),0. 875
92O IF A=3 AND B=4 THEN LET N ( 1 ) . T O: T ( 2 ) - 5 : N ( 3

)=?, 5r N(rr)=1. 25: N(5)=0. 625
93O IF A=2 AND B=lr THEN LET N ( 1 ) .8 : N ( 2 ) - 4 : N ( 3 )

-2:N(rr)!1:N(5)=O,5
90o IF A-6 Al,lD B-8 THEN LET R(6)=2.625:R(7)=1.

3125rR(8 )=21:R(9)=1o. 5:R( 1O )=5. 25
95O IF A.t AnD B=4 THEN LET R(6)=3-5rR(7)=r.75

:R(8)-28rR(9)=1ll:R(Lo ).7
95o Ir A.3 Al{D B=4 THEN LET R(6)-2-5:R(7)-1.25

:R(8)-20:R(9)=1O: R( 10 )=5
97O IF A-2 AND B=lr THEN LET R(6)=2:R(7)=1:R(8)

=16:R(9)=8:R(10)=1r
98O cl.s: PRITT..ETTEA NOTE NO. ii: INPUTX: cLs
990 rF X>O TEEN GOTO rO.LO

ro0o coro 980
IOlO PRlNTIIENTER NOTE VALUEI'IINPUT C:IF C=I9 TH

EN PROCREST: GOTO125O
1020 IF C>O AND C<20 THEN GOTO 1040
.r O 3O CLs: GoTo 1o 1.0
10lro FoR f=1 To c
lOSO READ D: NEXT'I
1060 LET V(X)=D
roTo DATA1O9,.117,121.L29, 137. 745, a49,157,165,16

9.177, r.85.193. L97 ,2O5,2t3,2L7
1O8O CLS:PRINT'IDOES IT TAVE A SHARP OR FLAT 1 O

R 2I r INPUT z
1O9O IF Z=1 OR Z=2 OF, Z=3 THEN GOTO 1110
1100 00To 1080
1110 IF Z-1 TEEN LE" V(X)-V(X)+ii
1120 IF z=2 THEII LET v(x)-v(X)-u
1130 CLS: PRI NT,'ENTER TYPE OF NOTEIIIINPUT E

11IO IF E>O AND E<6 THEIT GOTO 1160
1150 SOTO 1130
1160 CLS,PRINTtrIS IT A DOTTED NOTE'';INPUT C'
l77O IF C3='nn oR c3-nY{TttE[ GOTo 1190
1180 GOTO 1160

1190 IF ca-"Y"TflE{ LET L(x)=N(E)*{x(E)./2)
12oo Ir e3="I"THEN LET L(x)=N(E)
!2fO CLS: PRINTiiIS IT SLURRED{: INPUTCa
a?zo IF C3= Nn OR Ca-nYnTsEN GoTO 1240
L23O GOTO 1210
L21!o IF Ct=xY(TltEN LET P{X)-o ELSE P(x)=1
L?5O CLSI PRINTIIENTER OR EDIT MORE NOTESII!INPUT

ca
7?60 IF Ca-"x{ oR ca'nYnTHEN GoTo 1280
!27O GOTO 1250
1Z8O IF Ca=nyxTHEl{ RESTOREIOTo:eoTO 98O
1290 CLS.PRINT'ENTER Ai.IOUI{T O'. NOTES IN TUNE"!I

ITPUTQ
13OO rF Q>O ?!tEr GOTO 1320
1310 OOTO 1290
132O CLs: RESToRE1oTo: EllDPRoc
1330 REU TUNE
1340 DEFPROCPLAY
1350 CLS: PRINTIHOW MANY TIMESTT:II{PUTC
1360 rF C>O THEN OOTO 1380
L370 00TO 1350
1380 FOR T-1 TO C

1390 FoR Y-1 TO Q
l rroo soultD &ooo1.o,o,P(Y)
11t 10 souND &ooo1,-15,v(Y).L(Y)
llt2o IEXT: IEXT: SOUID &OOO1,O,O,O:CLS
r.{30 E!|DPROC
].4IIO DEFPROCREST
1t50 CLS:PRINTiENTER REST NUMBERI:INPUT C

1i.6o IF C>5 AID C<11 THEI GOTO 1lr8o
L!7O OOTO 1450
14 8o LET P(x)=1+R(c)
1090 EI{DPROC
15OO REI4 SAVE FILE
151O DEFPROCSAVE
L120 CLS:PRINTIE TER FILE NAMETT:INPUT FILE3
1530 LET FILE-INT(VAL(FILEa)):IF LEtt(FILEa)>3 T

tlEr{ PRINTTFILE llAltE TOO LONGi': GOTO139O
154o FILES-r'FI LEr'. FI LEa
1550 Y-oPEItoUT FILEa
156O PRINTIISAVING'I
1570 PRI}{T#Y.X.QTFOR S-1 TO Q
1580 PRrN"rY,V(S),L(S),P(S)
159O NEXTS
1600 PRINT#Y, A, B

1610 CLOSE#Y
L62O CLSIPRINTNFILE HAS EEEN SAVEDN
1630 FoR v=1 To looo
1640 NEXT
165O ENDPROC
1660 RElt LOAD FI LE
1670 DEFPROCLOAD
1680 CLS: PRIITIIEI{TER FILE NAMEIi:INPUT TILE.
1.690 LET FILE-INT(vAL(FILEa) ):IF LEN(rILEa)>3 T

nEN GOTO 1680
!?oo FILES- r'FI LEI + rI LEa
171O Y=OPEI{Il{ FILET
L7?O PRINTTTLOADINGTT:FILEa
L73O INPUTTY,X,QTFOR S=1 TO Q
L?]IO INPUT'Y,V(S).L{S),P(S)
l750 NEXTS
L760 INPUT#Y, A, B
L77O CLOSE'Y
r78O cLSiPRINT'iPILE HAS AEEN LOADED
1790 FoR v=1 To looo
1800 NEXT
18I.O ENDPROC
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SeeretAgent
Stev, lucas

The fate of the world is
in your hands. Secret
4gent sends Yog on a
dangerous mission in

exotic locations. When
you have solved the

Adventur€, you can use
the datafile generator to
write your own games.

13

found by SEARCHING in
locations or EXAMINING
things.
BEWARE of all
people. . . they may be
enemy agents!
Trees can be climbed.
You can always try JUM-
PING from high placesll!

1,4
15

PROGRAM 1
This program is used to write the
data file. If you are using disc or
econet, you must type * TAPEA
<return> and set
PAGE = &E00 <return >
because there is not enough
room in th€ memory otherwise.

Take care when ente ng the
program that vou enter the
DATA statements exactlg as
Iisted or the program will not read
the data into the correct array
elements and the data file created
will not work in the main program
properly. You should NOT type
in the REM statements as there is
not enough room.

There ate 158 locations to
be visited, 41 phrases and 29 ob-
jects to be found in this data file
(there are extra objects to be
found in the game itself).
These are READ into the
variables as follows:

B% (x%,0)
N$(X%)

holds the locations of the items
holds the word undeEtood for the item

PROGRAM BREAKDOWN
30 disables escape
10-50 reads data into arays as above
60-70 writes the data file to tape
80-650 holds the data for the game

My name is BOND. . . Sidney
Bond (well you didn't expect my
brother did you?). Agent 009
Licensed to kill. My superior, M,
has sent me on a difficult and
dangerous assignment. Xoltan,
that famous scientist has defected
to the East, having stolen the
plans for the nuclear submarine
LUBINAR and even now he is in
the process of building a replica
so that he c;n hold the world to
ransom_

I must destroy Xoltan and
save the world. Q has prepared a
few special devices to help me in
my tisk, but M has sent me ofI in
my quest belore I have had a
chance to find out what they are.
You must help me in my task by
giving me inshuctions in the form
of one or two words. Here are
some examples of the words I
und€rstand:
N, S, E, W, GO, IN, OUT, UP,
DOWN, GET, TAKE, DROP,
LEAVE, PUT, WAIT, CLIMB,
JUMP, CUT, DRIVE, INVEN-
TORY, SWIM, EXAMINE,
SEARCH, RIDE, PAY, HELP,
PRAY, USE, INSERT,
UNLOCK, LAND, FLY, PULL,
KILL, STAB, SHOOT, MEND,
REPAIR, PUSH, PRESS,
READ, EAT, DRINK, SCORE,
LOOK, NORTH, SOUTH,
EAST, WEST, PAY

On my journey, I will come
across many different forms of
transport and will face many dif-
ficult problems which I hope you
will help me to solve.

What is the secret of the
beautiful lady, the mysterious
fisherman and the broken com-
puter?

HINTS
With 158 locations and over 40
items, you ma9 €ncounter a
number of problems. The fun of
playing adventure games is in
solving these problems and I
would advise you NOT to read
these hints until you ar€ pulling
your hair out in frustration!
1. The key is needed for two

purposes!
2. Beware of the fisherman!

He is carrying something
of use.

3. Barbed wire fences can be
cut.

4. EXAMINE items carefully.
Q has a habit of manufac-
turing things which are
not all they may seem!
You must be holding
them to EXAMINE them
carefully.

5. You do have a JET pack
on your back which
should get you out of any
difliculty.

6. Thete is only one way of
killing XOLTAN! All
others wiil result in your
death.

7 - Therc are a number of
occasions where you
should WAIT around to
see what happens.

8. You can DRIVE, FLY,
RIDE and LAND all sorts
of vehicles.

9. Tax, drivers do like pay-
ment!

10. Don't get locked in a cell
by CUSTOMS men.

11. CREDIT cards are very
useful.

12. EXTRA items may be

Before running the program, I
would advise you to save a copy.
Once you have done this, you
can run the program. II you have

entered the data conectly, you
will be asked to insert a tape to
record the data file. I would
recommend that vou save this
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data file after the main program
"GAME" on the tape so that
loading the game involves merely
typing CHAIN""

PROGRAM 2
There is only just enough room in
memorg for this game and
therefore I decided to include the
instructions in the loader pro-
gram. This program serves a
number of other functions. First-
ly, it is used to disable the escape
keg and to redefine the BREAK

key. Once this has been done, it
will be canied over to the main
program and therefore I would
recommend that you switch the
machine off and then on again
before typing in program 3. The
value of the resident integer
variables is then set to their initial
value. These values are also car-
ried ovet to the main program-
Integer variables are widely used
because they use less memorv
overhead and also cause the pro-
gram to run much faster. The
finalfunction of this program is to
set PAGE to &E00 and CHAIN

the main program (which should
be saved with the Filename
"GAME") so that disc users do
not need to adjust the setting of
PAGE,

TECHNICAL
DETAILS
When I decided to write an
adventure game with over 150
rooms which would be compati-
ble with both Acorn Electron and
BBC microcomputer, it was ob'
vious tht I would not be able to
READ the DATA for the loca'
tions into ARRAYS. because
there would not be sufficient
room in the memory when using
MODE 6. I could have used
MODE 7, but this would have
made the program incompatible
*ith the ELECTRON.

The BBC micro is very ineffi-
cient in its use of memory when
reading the data into an array
and I therefore looked at th€ idea
of only reading a description of a
location into the variable when
vou have reached that location.
ihis can be achieved by using
RESTORE (line number). This is
unfortunately verg slow and
therefore in order to get a rapid
response to instructions and to
mak. e.onomical use of

memory, I decided to read the
data for the game in ftom a data
file.

The first task, therefore was
to write a program which creates
the data file for the adventure
game.

NOTE
The programs were written on a

machine with BASIC 2. This uses
the keuwords OPENIN,
OPENOUi and OPENUP. Users
with BASIC 2 do not have
OPENUP keuword available and
should reolaie this with OPENIN
(line 30 irogram 3). Users with

BASIC 2 should use OPENUP
rather than OPENIN because it
uses the same TOKEN lor the
kevboard as OPENIN in BASICl
ani onlv then willa tape be com-
oatible with all machines. To find
out if vou have BASIC 1or
BASIC 2 type R EPORT
( relurn ) BASIC 2 will give a

copvright message dated 1982
rather than 1981.

PROGRAM 3
This is the main program. Switch
the computer off and on again
befor€ typing this program in and
save a copg of the program on
taDe immediatelv after PART 1.
D; not attempt-to run the pro-
gram itself, as it will not work pro'
perly unless the values of the in-
teger variables are carried over
from PART 1. Because oI the
nature of this ptogram, debugg-
ing willbe extremely difficult onc€
the program has been chained
from PART 1 and I would advise
you to check and double check

each statement as you type it in
and save a copy before running
it. Any errors in the data lile will
also cause errors in the main pro-
gram and you must be certain
that the data file is fully debugged
or you could spend a long time
looking for typing errors in th€
main program when the mistake
is in fact in the data file.

Do not in the REM

100
110

selects TAPE filing system
chooses Mode 6 - this is carried over to the
main program
chooses background colour blue - change
to colour you would like
disables escape
disables break
give inshuctions

sound effects
set value of initial variables
set PAGE to &E00
CHAIN.s the main program
DATA for sound effects

120

180
200
270-240
and 27O-320
250-260
330-340
360
370
380
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MODEL B/ELECTRON

VARIABLES USED
The arrays used Ior the locations,
iiems etc are the same as for
PART 1. ln addition, the follow-
ing variables are used:-
P% holds current position
E% acts as flag to check whether item is there
Z$ holds INPUT sentence:- this is split into two

parts
L$ holds the second input word
C$ & B$ hold first few letters of input into statement
M%,N%,O% etc are used as flags to check if certain events

have taken placel
X$ holds messages
R holds item number being asked for

Ther€ is virtuallg no extra room in
this program in MODE 6. BBC
owners could use MODE 7
because this will release an exha
7K of memory, which could be

used to insert exba obstacles orto
implement a SAVE GAME
routine.
FOR EXAMPLE:- you could try
adding the following:

10 MODE6
:o DIl,l sz(216,4),e+ (:16', X+ (41) ,6$(?9) ,BZ(?9!O),N+ (

!9)
5s *FX2:9,1
40 VDU19,O,4,O!O,A:PRINTSPE(?) "DATA FILE CREATOR for

'SECRET AEENT'" "'Reading data into arrays. " . . p I ease B

50 FOFXZ= lTOlSAr FORYZ= I tE4 I READSZ ( XZ, YZ ) I NEXT : READO
I (XZ) : NEXT! FoRxz=1TO41 r FEADx+ ( XZ) I NEXTr FORXZ=1TO29: READ
G:E {X7.) ,BZ (xZtO),N* ( X7a) : NEXT

60 PEINT- ""Now place tape in recorder ready to SAVE
data +ile and press iEFace bari ":REPEAT UNTIL GET=32

70 Z=OFENOUT ( "DATA" ) : FORXT= 1TO15E: FORYZ= 1TO4: FF I NTf
Z,SZ (X;{,YZ) : NEXT! PEINTfi Z,05(XZ) : NEXT:FORX7.=lTO41:FRINTIf
Z, X$ ( xz ) : NEXT: FORXZ=1TO2?: FR INT*Z, Et lr7.t tBrl<X7-,O) tNl.IXZ
):NEXT:CLosEtZ

Eo DATA 2,@,O,O!by a larqe lorLed gate,O,l,3tE,in a

statements as there is not enough
room left in MODE 6. BBC users
could use MODE 7 instead and
this would leave enough room for

a save game routine, for which
there is not enough room in the
Elechon.

10 error handling routine . . . to save space, an
elror is generated when someone attacks
dimensions the arrays
reads in the data file (which should be saved
on tape immediately after the main program)
decides the directions vou can go in. These
are chosen by N,S,W,E, Up, DOWN
describes the items to be seen
asks for your actions
calls dif{erent PROCs depending upon your
actions
main control loop:-REPEAT UNTIL you
reach location 158
procedure for going up
procedure for going down
jump routine
GO IN routine
GO OUT routine
procedure for losing life
WAIT routine
GET procedure
procedure to determine whether irem is in
location
INVENTORY routine
DROP procedure
SWIM routine
EXAMINE routine
RIDE routine
PAY routine
HELP procedr.rre
FLY plane routine
LAND plane procedure
PROCcheck(C%) - checks if you are
carrying item number C%
CUT fence routine
DRIVE car routine
SEARCH routine
PULL routine
use key procedure
SAY routine
STAB routine
SHOOT procedure
REPAIR or MEND routine
PUSH procedure
READ book,/magazine routine

20
30

40-90

40.270

280-300
310-330
340,360
370-400
410-430
440.460
470-500
510-580
590-630

10.130
140
750-260

640-670
680,730
7 40-760
770-8t0
820
850
910
940
980

930
970
1000

840
900

1010,1030

desolate clearing rErO,4,2, in a f orest,6!@,8r3, lost i
{orestr7,J,6,Orin a forest,A,4!Ot5,in a forest,O,5,

,by an open garden 9ate,@,Et7,9rin a well tended gar
a,

B

90 DATA O,O,A,O,at the door o{ an old nanEion,O,O,1
lrorby the +ront door,g,O,1?,lO,in a tonq halll/{ay,O!E,l
J,11tat the bottoo of a stairH.y,14,15t16tl?tat the end
o{ the hal I
IOO DATA O,13,O,Oiin a library. It is full of rob4eb

E,l;!O,OrOrin an eopty room,O,OtO,13,in a t1006 cupboar
d,?O,O,18r19rat the top of the Etairs,O,O,O,17,in a bat
hroomror6,lT,B,in a soall bedroon, o, 17, O I O , i n a larqe b

11O DATA O,24,?2,2ij,try a lo.ked gate- A
ads 'Trespassers kill be prosEcuted',@

chehi cat p1ant, O, ?5,21 , O, out5i dE
t,:1,6,ArO,by a barbed wire +ence

5iq

'E'
O!?l !by a

1?O DATA zf,!B,O,O,by a loEkpd buildinq,24,2A,27,A,by
a barbed {ire fence. A +ootpath Ieadseast,O,A,29r26,on
a narron +ootpath,?5,o,o,o,in a timber yardr30,32,31,2

7,in a naval dockyard,@,:9!O,O,by a large crane
136 DATA OrA,3:lr?9rby a nuElear subnarine,29,O,OrOio

n the quay,6,OrE,Orin a subnarine hatch,25,55,O,Otinsid
e a disuEed {actory,34tO,O,,36!by Eohe machi.r|ery.I hear
a €li stant noiserO,37r35,O, in a t{icle passageraytf5,39rOr
O,by some piprs

r40 DATA O,O,O,39,in a EomputeriEed control room,57r
O'39rq'in a Eoatt corridor,O,4lrO,O,in the hatch o+ a s
uboErsed Eubrarine,4OrO,42,O,by a c6ntrr,l panel,O,43rO,
4l,by a torpeclo tuber42rOr44,O,by a ballast tank

15O DATA st46,4s,43,in the enqine room,S,O,O,44,in t
he Eargo hold- It iE {ull of boxeE,44,g,O,B!by sone str
ange looking lnachinery,O,4g,O,O,by an open hatcht47tO,4
9rs8,on a randy beach. ThEre is a submarine to thE Nor

156 DATA O,51iO,4A,on a sandy beach,O,52,48,55,by a
beach hut,49,Or54,O,on a {ootpath,50,O,O,O, insi.le a bea
ch hutrO,O,5O,O,by a sftall Ea{e sellihs iEe cream,Ot55,
56,51,on a qaraqe forecourt

t7O DATA 54,O,A,O,by a parked car,57rO,O,54iby solnE
petrol pu,nps,O,56,sa,o,on a ronq road,O,O,5a,57,on a lo
n9 road stretching East,O,O,O,O,in a parked Ear,o,orOio
,driwinq along a narror aindinq road

rBO DATA O,O,gto,inEide the Ear. I Ean Eee a toon to
the EaEt t O,6f, ,64 r O r on the outskirtE of a to*n. The.e i

s a Ear heret62,63,6to,on a lonq road leadinq South,Or
63,6616?,by a set o{ tra+{ic 1iqhts,64,67rO,Otby a Emal
I air+ield

190 DATA B,O,6Ar64,by a shoppins arEade,65rO,6?,Oran
a qrass runray. ThEre is a Tiqer lrothairoplane to the

Eastt72r70t7l,66,in a Emall shopping arcaderO,A,A,6Trin
the Tiger l',loth plane,68,O,O,g,in a shop selling llotor

8! ke accessori eE

PROGRAM LISTING I
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?O@ DATA el,0,6,68,in a ca\e shop , 0,68, o, o, i n a Ehoe
shop t S , O I O, O, f I yi n9 hiqh above the rroudE, . . H E L P !,O
,79,O,4,id the Eockpit o{ the Tiqer l,loth , O , O, O,7? , by a
tocked hanger

"tO 
DATA 79,@,77tq,id the airport buildin9to,78,80,7

6,in the custo.hs hal.A notice here reads Nothinq to de
clare.. East,77,81,O,O,by a dEsE. The custom's o{ficer
knoss meand lets ine throuqh

22O DATA 74,76,731a,on a runway by the side o+ a Tiq
er Hoth,OlO,O,6,locked in a cell- The customs of{icers
have arrEsted ne +or attenptecl smuqgling,TA,A:,E,A,by

an airport bookstatltAl,AJ,O,Gtin thE airport +oyer

4=g DATA O,159,0,146,at the rear entrance to a hotel
. A path leads South

460 DATA r49,151,OtO,at the entranEe to a canpsite
47O DATA 15O,153,15?ro,by th cahp shop
48cl DATA O,O,O,151,ih the.amp shop
49O DATA 151,154,@rl,on a path. There are tents to I

e{t and riqht
5OO DATA 15l,Ot155,O,on a path- There is a da.k qloo

my +ore6tto the East
5lO DATA O,156,O,154,in a dark {orEst
5:O DATA 155,6,0,197,in a forest- There is a cave to

5;@ DATA ErO,t56r@,in the seEret hideout o{ xoltan
544 DATA O,O,O,6,at the end of ny goal. xoltah is de

55O DATA not likelylrsorryrhEwa,no!
560 DATA I *ould r+ I could,It's too dangerous,not h

57O OATA ndthing happens,I cao't Eee anythinq Epecia
I,O.l.;. tI see Eomethinq,I haven't got it

5aO DATA I shoot the gun,tts dead,He shoots first,I'
m dead {ould you lil.rE another qafre?,it glistens,uJhat do

59O DATA I Eao 9o, North,South,EaEt,Nest,I Ean see,I
{orgot ny qlasEeE,I'h not hungry,I don't drink alcohol

,That's not much usetl'm sorry I don't havE a cluetdon'
t E*ear at oel,HELF,don't be Eilly!,he re{uses,she does
n't liLe that

690 DATA l've never done this beforerthiE is fun,l{ho
opsl,I slipped and ttroke my neck,SPLAT!,zaP,EANE

614 DATAa small Pey,:A,EEYra sti{f brush,l6,BFUSH,so
me mushrooms,5 ! i'USHROUI4 , an oir drum,?7,DRU|1,a computer
repair nanual,f,a,fiANUAL,an armed qL'ard,77,EUARD

620 DAaAa crash helnet,TO,HEL|'IET,a pair o{ shoes!72r
SHOES,a Eake!7l,CAEE,a torpedo, 4f,, TOFFEDO, a can o{ soup
,45,sOUP,some sunbathers ,48 | SUNBATHERS , a bath toEeI,5?,
TOWEL, an attendant ! 54, ATTENDANT

6ilo DATAa red lewer,lOSrLEvER,an old trahp,lOA,TRA|IP
,a {iEh,112,FISH,a rFvol ver ,97, AEVOLVER , XoI tan htmsel+ !

, tST,XOLTAN
640 DATA6one +i.elighters, t9:,FIRELIGHTER,a qolden b

ullet,142,BULLET,a beauti{ul lacly who is s*ihmingt148,L
ADY,a blue button ,41 , BUTTON, a magazine,Sl,llAGAZINE,a Ro
llE RoyEe,E4,ROLLS

55O DAIA a credit rard! l4rCARDra fisherman,f,:,FISHERfl
AN, a wai ter, 144,HAITER,a broken computer, lOl tCOI"IPUTER

234 DATA 42,O,84,95,at a taxi ranE,O
t car park,O,O,a3,O,by a locked b:rrier
in a taxi,O,O!O,O,in a stationary taxi,
*i. The driver hag openld the door

tg
,o
@l

,O,A.lr in a vas
,O,O,O,ridin9
O,A9,O, in a ta

24O DATA o,O,90,AA,outside a military base. The gate
is loEked,O,Oro,B9,by a tarl. tree at the €ide of a

hilitarybase,O,O,Or9?,in the branEhes o{ a tall treEtO,
@,91 .O!on a branch ehich hangs over the base

;l5L' OATA O,O,95,94,i.lEide the perimeter +ence o{ a n
i 1 i tar'r'baEe , B, O,93, O r by a locked qate. I can see soldie
rs in the distance

:6S DATA Ot96,6tAJ,by Eome {uel tankst95tO,?7,O,in t
he entrance of a larqe buildlng,O,9A,O,O,in a larqe sto
re roomr97,99,1SO,O,in an area full o{ box eE t 98,6 r O, O I a
t th€ bottof, o{ Eohe steps

27O DATAO,O,lEz,98,in an open doorway,O,@,O,E,in a s
mall office,O,O, t03,1AO,by a small amphibious vehiEle,O
,O,lg4,tq2,on a roadro,Oio,16f,lby the side of a deep da
rk I ake, O, O, O I O, sat at the controls o+ an amphibiouE

zBa DATA o,1O7,1AB,O,drivinq an amphibiorle vehicle i
n: yard,1Cl6,O,E,@,at a dEad end,O,Or1O9,106,driving al
onq a road,O,O,llO,lOA,drivinq into a deep lake,Or112,1
11'tO9,in the dark depths of the lakE,O,113,6!llOrin th

?9o DATA l10,O,11f,tOrih rhe deep Iake,!11,114,1lf,,11
2,in the deep lake,11l,1l5,114r11A,in the deep Iake,114
,116,115,117,in the deep lale,l15,119,O,E,at the entran
re to an undErpatrr cave,rl8!117!115,117,in the deep ta

3OO DATA O,t17,l14,Orby a IargE roEl,116t12O,O,O,dri
vinq into a cave entranEero,@,O,O,parked in a small air
lock. The door has Elosed behind me and it has filled H
ith air,@,12:,O,1f?,in an airlocl.. There is an amphibio

vEh i E1E here
f,10 DATA O,O,1?l,O,at the bottoI of Eome stairs,121,

@,O,@,in a control roontorglo,1?5,at the top of sode 5t
eps,1:6,128,124,6,in a narrow corridor,O,l?5,1?7,O,by a

sfrall doorway,O,O,l27,t2h,od a Ematl ptatform.There is

32O DATA 125,O,B,O,at the top o{ a deep {ell,O,O|O,O
,ricling on a tube train,O,OrOtl;1,on a stationary tube
train,O,l;2,1;O,B,on a ptatform,1trt,13t,O,O,on a stairc
ase t 1.5?, 134, O, G, at the top o+ the staircasB

trlO DATA l:lf,,Orlf,s,O,at the Ulest end of a vast Ehamb
er,O,1=6tO,l34,at thE East end o{ a vast Ehambertl.l5,tj
7,@,A,in a IoN passageway!156,1Je,O,O,in a pide pagisage

34O DATA l37t14Or139,Orin a brightly lit cavern full
o{ men in oweral l E

35S DATA O,6,OttJErin a croHded ti+t
360 DATA l;S,A,O,E,by a sheer rork face. A rope hanq

rlTO DATA O,D,l42totat the top of a .oEk faEe. A ropE

:AO DATA OiO,O,14l,in a secret laboratory
59O DATA Sr144,O,6rin a crowded lift
4AO DATA 145 i 145 r 146 i O , i n a hotel foyer
41O DATA r44,l47,O,Orin a hotel bar
4?O DATA OrO,149,r44,by a hotrr deEk
43O DATA 145,O,O,O,by a sHifining pool
444 DATA l47,14A,l48,l4E,swinminq in the poot

1O REM *x.**:r*'.r.)*t:r**,*,i:r.***:ft'*:i:l*'r.:t**r.*r.*'t
20 REM .*l|l SECRET AGENT r- part 1
30 REM 'I* <c> January 1981r
40 REM r.r. BBC nlcro anat Acorn Electron :l.*
5{) 8EM.rr do not type ln REM atarenentE*x
60 nEM :Ir. PAGE nust be set to &EOo 't:l'70 REM t** 1? uaed from dlEc RELoCATE
80 REM:r.:r.:r.:r.';i!:ri.:ri(.r,t**:r:r.*)irit**,i,*,i.r.r!**r)**ir.*
90 REM *T' CEANGE FILING SYSTEM

110 MODE6
:.2O VDU19,O,1r,O,O.Or REM CHANGE COLOUR TO aLUE
],30 PRINTTAA( 1O ) I'SECRET AGENT"
f4o PRINT'irMy nM€ ls aOND. SIDNEY BOND !n
150 PAINT|r oo9 -- llcehc€d to xILLrl
160 SOUND O, -1,5,1OO.5
170 8EM ** NOW TURN OFF ESCAPE KEY
180 ,IFX229,1
190 REM |llr DEFINE BREAK KEY
2OO 'KEY 10 OLDiM RUNiM
210 PRINT""I hav. beeh chosen by M for an excttlhs s

ncl ( 9erhapa ) denaeroua mleslon.ii
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220 PRINTT'rTh. secr€t planB lor the nuclear
ubderlno LUBIIaAR have been atol€n by thet 6v1] acleht
1at xolten. who. ev€n nowi la bulldlna an ex6ct pep1l

that hc oan hoLcl the world to lenson.ri
230 PRINT"I have to desrroy xolten and reBcue the wo

rld frolt a lato worBe then deethlr'
240 PRINTTiltpr€aa <sp6c€ Ber> to contlnueir
25O REPEAI UNfIL GEA =32
260 FORX-OTO2O; READD. SOUND1.-15,D.3: Ext
270 CLS
28O PRtNTriYou tnuat try to h€1D ne In rn], nlsglon byalv

1na m6 lnstructlona tn tha foftn of two word lnatructl
oh6 sucn aa EAT BEANS'

29o PRINATTH.F. ar. som€ of th€ lnatri.rctlons I un

3OO PRINT"NGEf, TAKE. DROP. GO, SCORE. INVENTORY,
PUI, BUY, SIIOOT, KILL, SEARCH. EXAMINE,"

31O PRIXT IIELP. PRAY. DAINX, SWIM, GO, I4AITN I N'IhCTE

aPe more doralg I unal€rat.nd !rt
32O REM '* SEf RESIDENT INTEGER VARIABLES TO THEIR i

I(ITIAL VALUES
330 AX!O: BX-O: cX,0: DXrO: EX,o: rxrO: GX.O: EX-O: EX=O: IXIO
3{o JX-O: KX=o: LX-o ! MlrO I NXro i ol.o ! PX-1: Ot-o r RX'o: SX=O

t TXrO I UXiO: VXrO: WXIOr XX.O, yX-Or ZX-O
350 PAInTirnPlcaae rslt lor the Droarsm to toetl.ri
36O PAGE.&EOO
37O CBATNnGAME{
380 oAtA 97. 101, 97, 101. 109, LL7. L2L. L29. L33, 101, 129, 1

01, 97, 101. 109 t 117, 121, 129, 133. 101, 129, 101

.nSrAilDSX( PXi 2 )<>oTHENPX=SX( PX, 2 ). K=IELSaIFB$-riE'TANDSX{
PX. 3 )<>OlllENPX-SX ( PX. 3 ) : K-IELSETFBa=riwrrANDSX( PX. 4 )lilENl
X=SX(PX,4):K-1

180 IFBt -,, FU,,ORBa- npI nTHENpRINTXI ( 3O ) : K-lELSEI FBa- i'CL
noRBa!nUPnORza=nGO UP'rTt{ENK=1:PRocup ELSE I FBt = 

IDonoRZt'
trGO DowNnTtiENK-1! PRocclown ELsElFaa-"JU"TUENK=1: PRocJut!,

19o I FB3 -(wAnTEENK= 1 : PRocwal t ELSEIFC!=rrlNrtORLEFTS(Za
. 4 ) -nGO rnTsENK-1 : PROCIn ELSETFB!="OU"ORLEFlt ( 2t, 4 ) -"GO
OtrTHENPROCout ELSEIFB.=IICUIITIIENK=1 : PROCCUT

2OO I fCa =,cET{ORCt = 
nTAKn THEN paOCCet ELSEI fC a = 

fDROIORC

l-rrLEATTTHEl{K=1 r PROCdrop ELSEIFZ$=nDRMITEENK=1 : PROCdI'l
VE ELSEIFC'=IIINViIT'IENK=1:PROClNV E LSEI FC''IIS'iI II TTIENX-1:

210 IFCt-"EXA"TSENPROCex&tn ELSEIFCt=(sEAnTHEllPROCEear
ELSEIFCT=I!RIDIORLEFTI ( ZI, II ) =I'GO T'iTTIENPROCT'1d ELSEIFC'

3 PAY THENPROCpa.y ELSE I rca ='TBELITIIEN PROChG ID ELSEISCS'i
PRAIITHENK=1! PRINTNNOTHINC HAPPENS!.i

22O lFCt=(USEiORCt-nIt{SnORCI=nuNL.rTfl ENPROCke!' ELSEIFC
3-IIFLYIITHENPROCfIY ELSAI FC3 ' 

II LAN'ITIIEN PROC l ANd ALSEIFC''
{ PUL'iTSEN PROCpu 11 ELSEIFCa=nKILTTI_IENPRINTIbv what rnean!
?N: K.1 ELSEIFC'=IISTIOTITHENPROCBhOOT ELSEIFC$=IISTAIITHENPA
ocEteb

23O I FPX = 32ANDOX<> lTHENJ X= JX+ 1 : I FJ X>2TtlENXa = "aaaBaBEh
hh ... he stabb€al me!ri:JX-o:PRoCfose ELSEIFc$-r'SAYITIEi
PROCsay ELSEI FPXt 7 TTHENSX=sX.1 : I FSX>I TEENXa = 

i'He attacka
ri: PaOClose ELSE I FPX- 1ir STEENTX=TX+ 1 : I FTX>?TEENXa. "She at
eb6 neF. PROClose

2to I Fcl = 
rrMEl,rioRcS - 'RE PnTSEN PRocrep ELSEITCa=nPUsrtoRC

3-nPEEnTBENPROCpush ELsEIFPX=84TIIENUX=Ux+I I IFUX>2THENXt
.'rIt di'lwe6 stralaht at m€!ri:PRoctoae

250 IFCa=TiREAITHENPROC!€6d
250 IfX-OAHENPRiNT'r1rn sorry I can't do that hererr1O oN ERROR Xa."Eomeone atteck6 me fron behlndlr'!PX

.2 ! PROCIoBe
20 UX:O: OXrO: JX-O: '!XrO: SXiO I MX-O: AAX!O: Xa-iir: acorer(=

o: DIMva ( 3 ). Sx( 158, 4 ), aa ( 215 ), xt ( /r1 ). Ga ( 29 ), Bx ( ?9 ), Na ( ?9
):cLs:PRII{T'TPLEASE INSERT DATA TAPE Nownr rtrand leeve ta

30 Z.OPEIIUP( DATA'i) : FORXX-1TO15A: FORYX=1TO4i INPUTfZ.
sx ( xx, Yx ) : IIEXT: INPUT#Z, Qa ( XX ) : I{EXT: FORXX- 1TO41: !l{PUT#z.
xa(xx) : NEXTr FoRxx-Lao29 | INPU"|tZ,Ga(XX). BX(XX), Na(XX) : NE

XT: CLOSE'IZ
0O CLS: PaINTT'Secr€t ABent o09........Sldnev Bondn'r:

Scx.o: REPEAT: pRINT, nt em : -n rat( pX) rA3,nn I rFSX( pX, 1 )>oT
HEN/rt.r'Northrr

5O IFSt( PX, 2 ) >oAND!EI{(at ) >oTIlENAa=Aa.ii' southirELSEIrS
X( PX. 2 ) >OTttENAi-ISouthrl

6O I FSX ( PX. 3 ) >OANDLEI{ ( Aa ) >oTllEIIAt -Aa.n. Eag tTELSEI rSX
( Px, 3 ) >OTHENAL-rrEaatrr

7O I Fsa ( PX, lr ) >oANDLEN ( At ) >OTEENAa =At.n, Vleg TIELSEI !.SX
i PX, 0 ) >oTHENAa'riw6Bti'

8o I FPX.124oRPx-101oRPX= l TTtlEl,lat-Aa+ n, downnELsEIfPX-
12ORqX-1ORPX.?1ORPX-14OORPX=122ORPX-9OORPX=99ORPX=122T{
EllAt-rtl.I t ue'iELSEIFPX-1o1TlllNAa-ndownnELSEIFAa-nnTBENAa
="novrh6re obvloua'l

90 PnINT I i nI csn so:-IiAl':E=O:FORtl=1TO29!PPX-O:If
BX(TX)-PXTHENPPX-1

1OO IFPPX'lTHEN12O
11-O NEXT! GOTO14O
12O IFE-OTHENPRINTTiI csn see :-il
t30 PRINTCa ( TX ) : E=E-1: GOTOl l.0
140 rNPUar'|rwhat Ehould r do i'i.zrDrcLs:Bi=LEFTI(21,2):c

3=LEFTt ( Za. 3 ) : Scx=1NT( PX/ZI58*10O ) | IFSCX>gcorexT'HENacore

15O VOUT: K=O: I FCl. n LOO trTtiENK- l ELS E I FCa - r'SCOiTTHE!{PRI l{T
"You hav€ scored r'scorex'ixr' KEIELSEIFcS-tTEATTTTHENPRINTX
3126):K=IELSEITLETTt(21, 5)= DRINKiTHENPRINTxa(27):K=1

160 ZZa=LEFT3 ( 2a,4 ): IFZzS.IGo N TIIENB$=nN'ELSEIFZza=n
GO SnTflEl'{Bt=nSiELSEIFZZt=irGO E TIIE NBS - rE( E LSE IFZZa =a eo

17O IFBa =INIANDSX ( pra, 1) <>OTHENPX-SX ( pX, 1 ) : K=IELSETFBa

E6cspe at l ine 260
>L.26O.30O0

26O IFK=OTHENPRINT'rIrn eorrv I cBnrt do that hereir
270 UNTILPX=158.CLS:PRINT"!ieII done.. vou hawe ktlle

d XOLTAN. Theworld 1s e ss?er place to ]lve!'i:END
280 DETPROCITp: Xt=X$( 3)
290 IFPX=ggTHENPX= 1O1: Xa=X3 ( 10 ) ELSEI FPI= l2THENPX=17: X

t=Xt(1O)ELSEIFPX=lTiiENPX=21:x$=nI cllhb overriELSEIFPa=2
1THENPX-1: Xa="r clr.!nb overriELSErFPX-140T8ENPX=141 : X$=Xa
( 1o ) ELSEITPX= 122THENPX-121r: Xa =Xl ( 1o ) ELSEI FPX=9oTriENPx-9
1: Xa=Xa ( 10)

3oo PRINTXa: ENDPRoC
31o DEFPRocdown
320 Xt -X3 ( 3 ) : tFPX-12\"IHENPX-L22t Xa =Xa ( 10 ) ELSEI rPX= 101

TBENPX-99: Xa=Xa ( 1O ) ELSEIFPX=141THEN PX=1U 0: Xt -Xa 1 1O ) ELSE
IFPX.ITTTiENPX=12: xa.xt ( 1O )

330 PRINTXI: ENDPaOC
34O OEFPROCJ un9
35O Xt -Xa ( 3 ): IFPX-]'ttTTHENPX=148: x$='rsplasbIELsEI FPr.9

lTHENPX-9O: Xa=Xa ( 1O ) ELSEI FPX= 921HENPX.9 3: Xl=X$ ( 1O ) ELSEI
pPx=r.lrlTEENXt-Xa ( 4O ) : PROClose

360 PRINTXT r ENDPROC

370 DAFPAOCIn
38o K.1
39o xa=xt(3):IFPX=9THENPx=1o:xa=xa(1o)ELSEIaPX=1o2TEE

Npx- 1o5: xa-xl { 1o ) ELSEIFPX=121THaNPX=12O: X3.X9 ( 1O ) ELSEII
PX-5 5TtlEt{?X-59: Xa=Xt ( 1O ) ELSEIFPX=6zTHENPX=61 I Xa -X! { 19 ) E

LSEIFPX-2 SAI{DAAX - 1THEN Px' 3U: xl -xa ( 1o ) ELSEIFPX=2 5TEENxl.t!1ts tack€ct ! rr

4OO PRINTXa: ENDPRoC
t10 DEPPRocout
42O K- 1: Xa-Xa ( 5 ): IFpX= IOTHENpX=9: Xa =X3 ( 10 ) ELSEIFPX=3I

THENPX=25: Xl =Xt ( 1O ) ELSEIFPX=10 5TIIEN PX= 1o2: X3 =Xa ( 1O ) ELSE
I rPX-12OTBEIPX,121: xa.xl ( 1o ) ELSEI FPX = 59THENPra- 5 5: x$=xj (

1o ) ELSEIFPX.6ITHENPl=62: Xa =X$ ( 1O )

430 PRINTXT: ENDPROC
44o DEFPAOCIoSe
U50 CLS: PRINTX' i 

' X' ( 16 ) I REPEATD' =GETI ' 
UNTI LD'''IYIiORD'

_ nNn. I FDa =,yn.I8EN l,ri = 2 r RUN ELSE END
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93O EXDPROC
94O DETPSOC!1y
95o K-1! IFPra-69oRPx-T3TIIEN96oELsEPRINTxa ( 7 ) : ENDPRoc
96O IFPX=T3THENPRIN'IX3(1O) r{Iid try landlnc ltrIiENDP

ROC ELSEEI-O: FORXX=1TO3: ItVa(Xr,)=Gt(7)aHENEX-1
970 NEXTiItEx<>ITIiENPRINT"I ne6d e helhet!ri:ENDPRoc E

LsEPra-73: PRINTxa { 1o ) : ENDPRoc
980 DEFPROCIehd
99O K-1.IFPX<>T3AHENPiINTXa{ 7 ): ENDPROC ELSEPR1NT'I CA

N SEE 1H8EE REENtr I 'BLUET ' ' 
r'they are no

t fabell6dn'inwhlch one Ehoutct I pult ?(IREPEAT:AA$=cET
l. UNTILAA9-'TR"ORAA$ = 

TGnORAA$ - 'Bn
1OOO IFAAa<>trRnTBENXt={The ensLne exDlodes ln s bel1 o

I flamesrt!PROC1ose ELSEPT=74:CLS:PRINTiisood cho1ce...sa
te landlnsi I ENDPROC
1o1O DEFPROCcheck( C* )

102O EX-O: FORXX.IfO3: l FV$ ( xX ) =ca ( CX ) TI'ENEI- 1
1O30 NEXT! ENDPROC
1040 DEFPROC.UI
105O IFPX<>?4T!iENPRINTXS(1):ENDPROC ELSEPROCCheek(2):I

FEX<>lTIIENPRINTX$ ( 3 ) : ENDPROC
106O PRINaXa( 10 ) : SX( 2!, 2 )=26: Qt(20 ) ='rby a broken fence

II: ENDPRoc
1O7O DEFPROCdrlva
1O8O X=1:IFPX<59ORPX>51THENPRINTX'(32):ENDPROC ELSEIFP

X.6OIIIENMX=MX+1: IFMX>2THENPX-61 : M,rrO. PRINf nout of seE i n
: ENDPROC
109O PROCcheck(1) :.!FEl<>ITHENPRINTTrI hevh't aot a cer
ksy ! I: ENDPROC
11oo IFPX-S9TIENPnINT"The ca! 6tert6!.r:PX=6o:EnoPRoc E

LSE ENDPNOC
111O OEFPROCSeaT
112O k=1:IFPX<>zTfHENPRINTInolhi.nA here!r':ENDPROC ELSE

PnINT"I have found a ia?ce ]ever behlnd th6 druo',.END

1130 DEFPSOCpull
\1"tto K-LtttPX-?7: PROCCh : IFR=15TgENXa="AAcEhh a hole o

p6na be,ie&th my feet anar t fal1 to the s!iA8l<s!rt:PRoctos
e SLSEIFPX=IoSTEENPX-106,PRfNTiThe enclne start6.r:ENDPR
oc

1150 PRINTXa ( 3 ): ENDPRoc
1160 DEFPROCkey
1170 K=r!PRocaheek(1).IFEx<>ITHENPRINTr'no key;r:ENDPRoc
ELSEIFPX<>I42TIIENPRINTX'( 7 ) I ENDPROC ELSENX=1: PRINAX' ( 1

o ) . ENDPROC
1180 DEFPROCsay
lIlr:r li-Ir PRr:ri-.rflh i IFL*-lFIRElrTHENpRrNr.irh6 Jet pack t16n

6porta nc!rtrsouNDo,r15, 1oo.2o,px-FND(20)a1:ENopRoc ELsE
PRINTXa(1o):ENDPRoc
12oo DEFPRocateb
1?1o x'1: PROccheck ( 27 ) : IFEx<>lTHENpRINTrrno khlee!'i:EN

DPROC ELSEIFPT!=1O8ORPt=144ORPX-54ORPX-77TriENX$-t!ne atr6
cka me!rr: PROC1ose ELSEIfPX<>l5TTiiENPRINTXl(7) | ENOPROC
1220 PX.158: ENDPROC
1230 DEFPSoCahoot
124O R=1:PROCcheck(18)TIFEX=OTIJENPRINITTNo sun!!TTENOPRO

C ELSEPROCcheck(21): IFEX=OTHENPRINT'rNo bulletrr:ENDP8OC
ELSEIFPX:157TltENXl="Too Btow.. He 6tteck6"rPROCloBe EL
SEIFPX<>32T'iENPFtNTXI ( 41 ) : ENOPROC

125O IFOX'0TfiEl{PRINT'iHe'a dead. A knLfe drops to the f
roortr I ox=t : cl ( 27 ).tr6 knlfer,: Nt ( 27 ) 'tKNIFgt,: ENDPROC

125o DEFPROCTep
127O Xe1:PROCCheek(5) | IFEX<>ITHENPnfNT{l have no |nanu

e1!rr: ENDPROC ELSEIFPX<>IOlTHENPAINAXa(7): ENDPROC ELSEpR
INTXI(1O)rnA thessese flashes on the screeb., i rrng^vE yO
U BOUGI{T TltE LAtESt ISSUE OF a&B?trrENDPRoC

128O DEFPROCaush
1290 l<=1:IaPX<>4lTHENPRINTX$(7)ELSExa='iThe.e 1s en exp

10610n ! I I PROCtose
13oO DEFPROC.ead
131O K-1:PROCcheck(24) :trEZ<>ITEENpRINTXa(2r):ENDPROC
ELSEPRINTIIT 1a the lat.st lEsue of A&E eonputlnsrr.END

PROC
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I

lr60 EllDPROC
47O DEFPROC{'It
{80 xa-xt ( 1o ): TInE-o ! SEPEATUNTI L?IME>2o0: I F ( PX>39ANDP

a<4 7 ) THENXa -IThe subna?lne tlockslir:PI!4TELSEIFPX-33THEN
Pa=4o: Xa*nThe subnarlbe 6ubmera.a'tELSEIFPX.S6lHENPX-87 r

XarxAho drlv.r hold. hls h6nal out!t
49O IFPX=l39rEEIXa='Eo1ns up ! I i PX=143ELSEIFPX!12gTHEN

PX=130
50o PRINTXa: ENDPROC
51O DEFPROCaet
52O K=1: PROCCh : tFLX<>ITTIENENDPROC
530 EX=O: FORHX= 1TO29: rFEX ( gX ) =PXANOBX ( R ) TPXTHENEX-1
5{o NEXf:IFEX-OTHENPRIITIT'iIt!s not hcrelr!:ENDPROC
55o IFR=6oRR:1OORR=1?oRR=14oRR-16oRa=19oAa-22ORR-25oR

R=16oRR=23tllENPRINTX9 ( 3? ) : ENDPRoc ELSEf I8=21ANDP2(-142AN
DN,I<>IIHENPRlNTnIt ' E 1n a locked caes!i!:ENDPROC ELSEIFR
=27ANDOX<>ITBE PRINlXa( 32 ) : ENDPROC

560 Ex=o! FoRDX=r.1o3: IFvi ( DX ) =rtITEENVI ( DX ) -ca (R ) ! Ex-1 !
nx=,

57o NEXT: IFEx=oTgENx$-"Mv handB sre futl,i:ENDPRoC
580 Bx{R)=o! ENDPRoc
59O DEFPROCCh
6oo La=nr : FO8IIX=lTOLEN ( Zi ) : IFMID$ ( Za. gX, 1 ) =ir'rTtlElll-a=

RIGHTS( 23, (LE (Za ) -HX ) ) :H*=Hr(+40
51O NEXT: R-0: LX-O: IFLEN ( Ll ) <2?HENENDPROC
620 PoRIX=1TO29 : IFLEFTi ( Nll ( HX ). LEN ( La ) ) -Ll TSENLX=1 : R

630 NEXT: ENDPROC
6{0 DErPaoc1nv
65O Xa=rrrr:Fx=o:PRINlrrI have.- rtrA Jet pack..one of QrB 6peclala ..on ny b6ck. To uae 1t I muBt SAY tFIREt t

nto ny rad1o,/watchnt'sndn. aORHXrlTO3: lFVa(llx)<>r'TITEENP
RINTva(HX):FX-1

660 NEXT: rFFX-OTriENPRl Tirnothlns elserrr
670 PRINT: K-1: ENDPROC
58o DErPROCdrop
69O PROCCh : IFLT<>lTHENPSINT.II dONIt SEE E'I;L':ENDPRO

c
7oo EX=o: roRDx=1To3r IFva( DX)-Gl(A)THErva(DX).ntrr EX-1
71O NEXT I IFEX<>I TriEN PRl Nan r havanrt aot ltrr:ENDPRoC
72O BX(R ) =Pra: CLS
730 ENDPROC
740 DErPROCswID
750 rFpX-49OAPX=48oRPra=r48Tr{ENPnTNTX$ ( 35 ) ELSEI rPX-321

HENPRINAXa ( 6 )ELSEIFPX=llrTTEENPX-148r PRINTXa ( 1O )ELSEPRIN
Tx$( 32)

760 ENDPAOC
77O DEFPROCexam
78o K'o: IFPI-48THENK-1: PRINTT'tloti. . . thoae costuh€B are

very r€vegll,nslELSEIFPX=32TtiENX-r.: PRINTTIH€ has a .harp
knlte{ELSErrPi=1o1T!tE!iK:1:FRrNT 100ka 11ke a 74LSO4 ch

19 has burnt out"
790 PROCCh :I!n=2TflENPROC.heck(?) :tFEX=ITEENPRINTTith

lE la no ordlnary brush!!.. It'B on6 ot Q,s patent w1r
e cutterE !ri: (=1

8OO IFK=OTHENPRINTX3(7).K=1
810 EI{DPROC
820 DETPROCTId
830 xa-xa ( 5 ): K=1: I rPx-83THEIPX=86: xt=xt ( 1o ) ELSEtFPx=1

2TIEENPX-12S r Xa-X3 ( 1o )
84O PRINIXT r EnDPnOC
850 DEaPROCpay
86o K=1 : IFPX-87ORPX-72oRPX=71ORPX-TOTIiENSTOELSEPRINTX

$( 32) r ENDPROC
870 Er(=o: FoRxx=1To3! rFvt ( xx ) =ot ( 25 ) THENEX.I
880 NEXT: IFEX=OTHENPRINTnI heve no moneyii: ENDPROC
89O IFPI=87rfiENPta=88
9OO PRINTXI ( 1O ): ENDPROC
910 DEFPROCheI9
92O K=1:IFPX=69IHENPRINT,rYou a!'e a qualltled plfot!.iE

LSEIFPX=9ITHENPRINTnI thlnk you eoulal JuhD!TTALSEIFP,.-24
TEENPRINT'rerlre cutters would be use?u1r'ELSEPitNT'tI have
nrt a clu€..you corrlcl try weltlna or preylna or sonethl



Decision
J.M.Tbsrndcr

As the titl€ implles this is a very
useful program that can help an
individual or a group oI people to
choose with discrimination bet-
ween a number oI dlfferent op-
tions. For example, it could be
used to choose a holiday, a
house or a job applicant. The list
is endless-

The programming is
sbaighdorward and the use oI
procedures and meaninglul
variable names should make it
fairly easy to follow.

The main program loop is
from lines 70 to 150- The value
oI s% given by this
FOR . . . NEXT loop sets the
various conditions necessary for
each section oI the program.
There are elght sections as
Iollows:

s% - 1 Input the names of the
people making the decision
s% - 2 Input the various options
s%-3 Input all th€ factors in-
volved in choosing the best op-
tion
s% - 4 Give each factor an im-
portance score
s%=5 Review the factors and
their scores and alter iI necessary
s% - 6 Give each option a score
in telms of satisfying each of the
factors in tum
s%-7 Review the options and
alter if necessary
s% - 8 Sort th€ options and plint
out with best choice first

INSTRUCTIONS
1. On running the program the
user is asked to name all the peo-
ple who will be involved in mak-
ing the decision. Names can be
up to 25 characters long and up
to 12 names can be included. On
typing in each name press
RETURN.

When all the names have
been included press the red func,
tion key l0 to exit from this sec-
tion.

A message will appear at the
bottom of the screen asking the
us€r if he or she wishes to alter
anything. If "Y" is pressed then
anoth€r message will ask which
item. Typing "2", say, and press-
ing RETUBN willplace the cursor
at the second name which can
now be altered. (NB. It is possible
to alter existing data but not to

The Beeb might not
understand your feelings
but it can certainly mal(e
democratic decisions for

tors are listed, together with their
importance score averaged for
the $oup iI more than one per-
son is involved in making the
decision.

It is now possible to alter the
important scores iI desired by
pressing "Y" when prompted. If
"N" is pressed then the program
goes on to the next s€ction.
6. It is now necessary to give
each option a series of scores by
deciding how much it satisfies
each factor in turn.

The screen will display the
Iirst option and undelneath the
first factor. Each person in turn
gives that option a score from
one to ten, where ten means that
that option completely satisifes
the factor being considered and
one means it satislies it littl€, if at
all.

So if th€ option was "1
Golden Square" and the factor:
"Plenty of room", a score of
seven would mean that particular
ofllc€ oIIers quite a lot of room,
while a score of three would
mean on the cramped side.

"1 Golden Square" stays as
the option and the next lactor ap-
pears on the screen, which might
be: "Nearness to a good pub".
Th€ decision makers input their
scores.

Having worked through all
the factors the next option (which
would b€ anoth€r address in this
example) appears on the screen
and once again the program goes
through the factors one by one
and scores are awarded.
7. This section reviews the op-
tions. For each one it lists all the
factors and the scores given in the
previous section, averaged for
th€ group if more than one per-
son was involved.

Note that at this stage it is not
possible to see which is th€ best
choice because the program has
not yet taken into account the im-
portant scores given to th€ fac-
tors.

Finally, all the options are
Iisted with a number so that it is
possible to s€lect one and enter
new values if desired.
8. The program now does some
more calculations. See PROC-
calculate 1570-1670.

A. For option 1:
(a) Score given to indicate how

you.

add or to delete.) II "N" is press-
ed then the program moves on to
the next section.
2. This section is organised exact-
ly the same as above and is for
the input oI all the options. For
example, iI the decision was con-
cerned with which home to buy,
then it could consist of the ad-
dresses of the properties {up to a
maximum of 12).
3. Again, this section is organised
exactly th€ same as the fkst two
(they all use PROCinputstr ie. in-
gut the sting data) and is lor the
input of all the relevant factors. In
our house buying example thes€
might include it€ms such as:
a) Good value
b) Pienty of room
c) Near to shops
d) Has a garage
e) Pleasant surroundings
fl Economical heating system
HINT: I have found it helplul to

hav€ the Iactors spelt out clearly
and expressed in a positive sense
ie. in terms of what one is after,
ralher than what one is tlying to
avoid.
4. Now in any decision making
where various tactors are involv-
ed it is lairlv obvious that they are
not going to be equally impot-
tant. In the house buying exam-
pl€ th€ buyer might be writer who
wants peace and quiet, so he
would rate the sunoundings far
higher than say someone with a
large family where the number of
rooms might be a priority.

In this section, therelore,
each factor is listed in turn and
each person involved in the deci-
sion making gives it an "impor-
tance score" from one to ten.
where ten means very important
and one means not at all impor-
tant.
5. ln the next section all the fac-
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far it satisfies the first Iactor x im-
portance score given to the first
factor.
(b) Add this product to the
cumulative total Ior that option.
(c) Repeat (a) and (b) until no
more factors.
ld) Put the final score in
result% (1) ie conesponding to
option 1.
B. Go on to next option and
repeat (a),(b),(c) and (d), but put
final score in result% (2).
C. Repeat until no more options.

The aEay result% 0 is now
sorted and the best choices
displayed in order. Just be{ore
this th€ program asks if the results
ar€ to be sent to the printer.

USES AND
ABUSES
I hope the above has made things
clear! When RUN the program is
in fact easy to use. However, to
get the best results it is important
to bear the following in mind.

This program is extremely
useful in choosing rationally bet-
ween a number of options. It is
particularly useful in a group or
committee situation. becaus€ it
necessarily ensures that all the
members have an equal say in
the final outcome and not jusi
one or two dominant individuals.
Also, to some extent it over-
comes prejudices because it
Iorces the participants to focus on
specific elements of the problem,
rather than jumping to habitual
conclusions.

However, because it is a
powerlul method it has its
dangers. II many lactors and
many options are involved it can
take a long time to work through
Because of this ef{ort one may at-
tribute to it a great deal oI in-
fluence. But supposing some vital
factor has been miss€d out at the
input stage?

Obviously the value of this
program depends on the sell-
awareness of the users and their
perspicacity in car€fully choosing
all the relevant factors and possi-
ble options.

Another point is the impor-
tance of feelings. All the factors
may point to one option, but sup-
posing one feels unhappy about
rt? Ultimately, feelings will rebel

agalnst and undermine a decision
which totally ignores th€m.

This sort of program cannot
really cope with the intuitive and
emotional, though it is possible to
accommodate them to some ex-
tent. For example, in the original
house buying situation, one of
the factors could be "positive feel-
ings about the place". Some o{
the people making the decision
might want to give it an impor-
tance rating oI 10.

PROGRAM
NOTES
It is a feature oI the program that
the same procedures and func-
tions are used by different parts of
the program eg. PROCmessage
for the messages that appear at
the bottom oI the screen, PRO-
Cget (str$) Ior the user's
responses and PROCw(window),
where window can be 1 (TRUE)
or 0 (FALSE).

Notice how PROCtext(1n%) is used by all
the sections oI the program to
print the title and explanation.
The titles and text are in DATA
statements at the end of the pro-
g!am. Line 440 " RESTORE
1n% " restores the appropriate
data, where 1n% stands for line
number and is the formal
parameter used when calling
PROCtext.

Also, the main procedures
eg. PRocinputsn and PROCin-
putnum (ie. input the numerical
data) are used for both the input
and the altering of the data. In
th€ latter case the flag "change" is
TRUE, and the proglam enters
and exits from the loops within
these procedures at diflerent
places than during the initialinput
of data.

Notice also how the
REPEAT. . .UNTIL loop in
PROCchange (lines 1870-1970,
for altedng the data) has two ex-
its. lI th€ user's response to PRO-
Cmessage(2) ie. "Do you wish to
alter anything (Y/N)?" is "Y",
then the program will keep loop-
ing because oI the UNTIL FALSE
at line 1960, and further amend-
ments can be made. However,
when the response is "N" then
the UNTIL TRUE at line 1920 is
noticed and the procedure ends.

RET4 DECISION IlAKER
REI'I J.l'l Ti ssandi er
* rv?55
I.IODE6
PROCi ni t
FOR sz=l TO a
PROCtext (sz*zo+data7)
PROCI{ ( 1)
IF sZ<4 THEN PROCi nplrtstr
IF sZ=4 OR sZ=6 THEN PRocinpLrtnu,r
lF 5Z=5 OR s7=7 THEN PROCViEE
IF sZ=A THEN PRocbestchoi Ee
IF INSTR("12557",STR$(sZ) ) THEN PROCEhange
PROCta (A)
NEXT
END

10
2@

50
60
7@

BB
96

tog
110
120
13[,
149
150
160
!70
lBo
190
246
210
220

DEF PROCi ni t
dataX,=2234
DII't peoplet(12) roptionl ( 12) 'factorl(12)Dln 1acsco.ez <72 ) , opt.scEr e:/.I 12 ' 12) 

'resultZ 
( I

2)
23O PROCdi mensi on
246 *FX229 t I
25!, *KEYO ... it4
26A VDU[9 tO,4iai
27A @7.=&.O4
2AA change=FALSE
296 ENDPROC
3,j4
31O DEF PROCdi nensi on
3?O I-OCAL str$,IZ
33[, str$=STRING$ ( 25, " *" )

l4A FOR 1Z=1 TO 12
fsc, peopl e* ( l7 ) =str$
35(l opti on$ ( 1Z ) =Etr$
37!, +aEtor+ (17) =str$
f,BO NEXT
39O ENDPRI]C
4@q
41O DEF PRoCtext (1nz)
4?A L9EAL f*, niL | \Z' 7'l
43O CLS
44O RESTORE lnz
45O READ t$, nZ
46[l x7.=15-INT (LEN (t$) /2)
476 PRINT TAB (xZ 

' 
1).; " ++* "it$;"

4AO FOR lZ=1 TO nZ
49A lF liz=l THEN x7=3 ELSE x7=1
5BO READ tex tt
5l Q, PRINT TAB(xZ) rtext$
52[l NEXT
53c} ENDPROC
348
55O DEF PROCi nputstr
55gl LOCAL EZ r data$
57O IF rhanqe THEN c7.=ite,nz-1 :

LSE cZ=A r PRoc,nessaqe ( I )
5B!' REPEAT
594 cX,=cz+l
60A PRINT lABlA,cZ-|) E7.t". "
51O data$=FNinput (5, c7-1 

'25)

PROCmeBsage (4) E

PROGRAM LISTING
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:-+l(3/. ,\
AaIQ\

624 lF i'l=l THEN people$(cz)=datat
634 IF s7.=2 THEN options(Ez)=data6
644 lF sZ=3 THEN +aEtor$(EZ)=dataf
650 UNTIL cL=12 ER data$=",.." OR Ehange
660 IF change THEN ENDPROC
576 IF data$="... " THEN cX,=cz-l I PRINT TAB(z,VP

OS-1) i STRINGI (52, " ")
6El0 IF 57=1 THEN numpeopleT.=EZ
690 lF eZ=2 THEN numoptz=cz
7,,,, lF r7.-3 THEN num+ac7=cz
7IO ENDPROC
720
73O DEF FNi^put ( x7,yZ,h-izl
744 LOCAL val id'inputz
75O REPEAT
760 var i d=TRUE
772 IF eZ<4 AND x7=6 THEN PRINT TAE(xZ,yZ)iSTRIN

E5(hi2,".")
7BA INPUT TAB(xZ'yZ) i nput$
79O IF s,4<4 AND xZ=6 THEN inputZ=LEN(input$) ELS

E i nputZ=VAL ( i nputi )
AelO IF inputT{l OR inputz}hiZ OR (inputS="... " A

ND yz=@) THEN walid=FALSE : VDUT : PRINT rAB (x7,,y',4,
) iSTRING$(LEN(input$), " ")

A 1[t UNTIL val id
a2A =i nput$
430
B4O DEF PROCi nputnun
456 LOCAL c7. , dZ , 17. , y7, , total Z l sEorev,, aL
866 lF sZ=1 AND Ehange THEN E7=item7-1 ELSE cZ=6
B7O tF EZ';6 'IHEN yz=z ELSE yZ=4
AA6 REPEAT
B9A lF s7.=5 AND chanqe THEN dz=itemz-l ELSE dZ=O
9AA cZ=cZ+7

"\O 
REPEAT

924 dz=dz+l
9iA loLal T,=O
94A at3
9=A IF =2,5 THEN FRINT'" OPTION: "ioption$(EZ)
96@ 77INI ' FACTOR: "rfactor$(d7)'
974 FOR 1Z-1 TO nlrmpPoplez
9AO PEINT l7i ". ";peoplet{lZ)
994 sco.aZ=VAL <F Ni nput (:E,17.+yZ, 1O ) )

lOOO total Z=tota 1X,+q.oreZ
1010 NEXT
1O2A a7=FNavPrase (total T )

7A3O lF s7.tb THEN +aEscoreT{dZ)=aZ ELSE optscorez
( cil, , d'l) =a7.
1O4O UNTIL dz=ne'.i+ ac7. OR (chanqe AND EZ=s)
1o5O UNTIL cz=nrnoptz oR s7=4 OR chansp
r66B ENDPROC
to70
1O6iO DEF FNaYerage (totZ)
lO9O LOCAL averaqe
I lOO average=totZ / .ntn,peo9 I eit,
1 r lO averaqez=INT (averaqe)
ll?O IF averaqe-avpragez >O. 5 THEN averagez=averag

ez+ 1

r 136 =awtragez
114@
115O DEF PROCvi er{
1 160 LOCAL czrlz,sPc;l
1170 cil=O
118O REPEAT
1190 ciL=cz+l
12OO CLS
12lO lF sZ=7 THEN PRINT " BPTION: "ioptiona(cZ)
I22O PRIN]
123!, FOR lz=l TO nunfacz
124!l PRINT IZi ". ";+actor3(lZ);
l25O lF s7,=3 THEN PRINT TAB(55) + aEscoreil,llz', €L.5

E PRINT TAB (33) optscorez(c7'lZ)
I25B NEXT
l27B lF s7.=7 THEN PRocmessaqe (5) ! spc$=FNget ( " "

)
12BB UNTIL c1=nulnoptZ OR EZ=s
1?g@ IF s'L=1 THEN PRUC1 iqtopt
13OO ENDPROC
131[,
,.32O DEF PROCI rstopt
1330 LttCAL lZ
t34O PROCH(O) : PROCttxt (data7+1A0) : PROCW(1)
135O PRINT
1360 FOR lZ=1 To nunoptz
l37B PRINT lU i ", ";optiona(lZ)
13BO NEXT
139A ENDPROC
t4aB
l4l o DEF PRocbestEhoiEe
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l42O LOCAL an5f,l Z
l43O PROCcal cul ate
1440 PROCsort
1455 PROCmeEsase (6 )
1460 an6*=FNSet ( "YyNn " )
l47O IF INSTR("Yy"!an5t) THEN VDU:
14AO CLs
1490 FOR l7=1 IO numoptT.
15OO IF I7=1 THEN PRINT TAE(3);STRIN6.(34,''*,')
lSlO PRINI l7: ", ";optiong(17),TAB(str) resultZ(17

)

1520 IF 1Z=1 THEN PRINT TAB(f,)tSTRING$(34t't*"t .
PR INT

1530 NEXT
1540 VDUS
1550 ENDPROC
1560
l57O DEF PROCcal cul ete
r EBO LOCAL k'/. t l Z r lot al T., Bcor eZ
1590 FOR kz=l TO numoptT.
16ogt totalT=O
1610 FOR l7=1 TO num+ac7
1620 EcoreT=optsco.eX, (kZ ] 1iZ) *+ aEscor e7. ll7.)
1630 total Z=total Z+scor e7.
1540 NEXT
1650 resul tZ ( kZ) =total7
166[t NEXT
1576 ENDPROC
1686
1690 DEF PROCsort
17AO LBCAL cZr l7r+inish
1716 EZ=numoptZ- I
17?O REPEAT
r73[, f i nish=TRUE
1740 FOR lZ=1 70 cL
l75B IF re5ultT(lll,ll.esultZ(12+l ) THEN PROCsrap(l

Z) ! + i ni gh=FALSE
1760 NEXT
177A c7.=c7.-l
17AO UNTIL +inish
I79A ENDPROC
raBo
lAlO DEF PROCsrap (iZ)
1€2O LBCAL tZ, tf
IASO t7.=resul tZ ( t Z) | resullz tizl =resll7lil,<iz+1) ..e.

utt/,1i.t +tt =t1l
l84O t5=optioni (iZ) ; opti on$ ( i 7) =opti ons (i Z+1 ) : opt

ions(iZ+l)=ts
1A5O ENDPROC
1860
lATc, DEF PRocchange
18BO LOCAL anst
1B9O REPEAT
r9OO PRocmessaqe (2)
191ct ans$=FNget ( "YyNn,,)
1920 IF INSTR("Nn",ans$) THEN UNTIL TRUE : chanqe

=FALSE : ENDPROC
1938, chanqe=TRUE
1940 IF FNmaxiteo=l THEN item7.=1 ELSE PRocmessagp

(f,) : i te,nz=VAL ( FNi nput ( ?8,16 r FNmax I tefl) )
1950 IF .Z<4 THEN PRlcinputstr ELSE PROCw(O) : FR

octext((sz-1)*?a+dataz) : PRocw(1) : PROCinputnu,n
r PROCW(O) : PROCtext (EZ*?O+dataZ) : PROCI{(1) : PR
OCview

1960 UNTIL FALSE
1970 ENDPROC
19AO
199!l DEF FNnaxitem

2A60 IF 611=l lHEN=nuop€oplez ELSE IF (sZ=? OR 5Z=
7) THEN=nuooptZ ELSE IF (62=3 OR sz=s) THEN=nu,n+ac

?o1B
2Z2A DEF PROCnEESaqE (nZ)
2O3A L0CAL lr|6, xi.
?o4s IF n7.=l THEN m$="PrPss

2O3O lF n7,=2 THEN n$="Do you
nq ( Y./N) ? "

2A60 IF n7.=3 THEN n$="WhiEh

2670 lF nZ=4 THE\I m$="InqPrt
2AAE lF n7.=3 THEN m$="Press

red kry {O +or next s

SPACE

to al ter anythi

( 1- "+STRs (FNfiax i

AAR to Eontinue

(Y/N) ? n?o96

"toa?170
2120

"t3a2t 4@
2150
2L6B
2l7A
?7AA
2t9A
22AO
2270

IF mZ=6 THEN filt=rrPrinter on
x Z=19-INT (LEN (m$) ,/2)
PRINT TAB (4, 16 ) ; STR I N6$ ( 39, "
PRINT TAB (xZ, 16) ; m$i
ENDPROC

DEF FNget (str$ )
REFEAT
qetS=GET$
uf\rTIL INSTR (strtr get$)

DEF PROCaT (wi ndow)
2224 IF tindo$ THEN VDU24,8,24,39,7 ELSE VDU26
223!' ENDPROC
2244
225p, DATA PEOPLE
2?64 DA-IA 5,"Name all the ppople who rdill be","in

volved in making the decision, up to'r, 'ra oaximum o

2270 DATA OPI IONS
22AO DATA 3,"List all the options Jroh whiEh you"

,"must flake a decision! up to a maximum"r"o{ tHelv

2290 DATA FACTORS
2306 DATA 3r"Liet all the relevant +aEtors to bE"

,"considered in Ehoosinq between the","options, up
to a maximum o+ twelve."
?3IA DATA II,'PORTANCE OF FACTORS
2520 DATA 4r"DeEide on the relative ioportance","

o+ each factor by qiving it e score","+ron I to lO
r |ghere lO il€ans- Erucial"."and 1 means trivial."
233@ DATA REVIEI^J FAlroRS
?34O DATA 4,"lhis lists alt the relevsnt +aEtors,,

,"and their relative importance EEores,',,'{ averaoe
d for the group if more than'rriione person rnvolved

235[' DATA EVALUATE OFT IONS
2:6!} DATA 4,"Decide hod huch each option"r"satisf

ies the .elewant fartors by","giving it a sEore +r
ofl 1to 10, HherE","lO mean5 \,ery satiE+sEtory."
2J7O DATA REVI Et,J OPTIONS
?3BO DATA 5,"ThiE prelimrnary owprwiew does not",

"yet take into a.count the re!ative',,"iftportancp s
core given to each f a,:tor. "
2f,90 DATA BEST CHOICE
24OO DATA 3,"Thp options in order o+ s(rtability,

","taking into acrount all rele!.ant"."+actorE and
thei r retative importanEe. "

?41O DATA OVERVI EIrJ CFIIONS
?4?6 DATA 4,"I+ having revierued the sEoreq qiven"

, "to the options you arp dr<siti+ied, "! "it is poss
ible to go back and enter","new walues."
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SE
NC
OB
SU
JS
HH
sx

NO
sc

sc

PB

XM
GJ

sc

IS
IB
RS

OG
GY
sc

sc

GM
BO

GJ
ES

KT

NEC

Solt

Ed.Soft

Red Shlfi

LC! A.B,E C.D

c,D

E

E

c

E

B
B

B

B

B
B
a
B
B

B,

B

DC
c

B,
B
B

B
B

B
B
B
B,

B
B
B
B

B

c
,D

c
c
c
c

c.D

A,E
B
a
B
a
B
B

c
c
c
c
c
c

C,D

c

C,D
c.D

c,D

c,D

c
c
c
c

c.D

c
c
c

c,D

c
c

c/
D

Ed
Ed
Ed
Ed
Bo
Ed

Do

Ed

Ed

Ed

Ed
Ed
Ed
Ed

Ed

EN

u

Ed

U1
EN

UT

Ed

Ed

want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listings
to make your choice.

form in which it is available. the
supplier code and price; all are
given {or each piece of sofh.vare
listed The codes used are:

- help is at hand in the following
pages. We have put together as
comprehensive a list as possible
of the software available for these
machines. In order to fit in as
many as possible we have had to
use codes in some columns. The
title of the software- whether it is
for the BBC or the Electron. the
company which produces it, the

Explanation
Game

Business
Programming utility

Domestic

Educational
Model A BBC
Model B BBC

Electron
Cassette

Disc (40 or 80)
Rom or Eprom

As you are probably aware.
new software is surfacing all the
time so do not asume that there is

no such item as the one you are
looking for, if it is not included in
the following list. Rememb€r that
much BBC software is being con-
verted for the Electron and to
avoid dissapointment it is best to
wait for a specilically written pro-
gram. lf you are aware oI a piece
of software that is not listed here.
whether you are a user or a pro-
ducer. feel free to let us know.

Ed

B
E
c
D()
R

Code
Gm
Bs
Ut
Do

17.95
tl4_95
!8_05
!9-95
!4.95

!2E.50
46.05.
!9.95

!3.95

Aac

ABM

Ed

FBC

Ed

B C,D
A.sl6 .nd Par.llel Lln€6

Artm.l /V€s.{.bl€ /Mln.r.l

Anind, v.gerable, Mlner.l

u
u

EN

EN
B6
A6
86
Ed

Ed

Ed

GM

B

A,B
a,E
B.E
B
B
B
B
B

c
c
c
c
D
c
c
D
D
D

c

c

B
c
R
c
c
c
c

NZ

CE
CN
JX

CT
SY
GK
OG
OG

t9.95,
r11.50
!4.85
t7 _95

!5.95
!6.95

!10.00
!11.76
t7.95

t24.95
t24.95

!11,00/
!r4.00
!5.50,
t7.50

!28.0O
t7.50

!60.00
t7.95
44.50
44.50
e5.99

e7.95
c9.m

!4.95,
86.50
t6.95
t9.95
t6.00
16.99
t7.50
t7.95
[5.95
t6.95
!5-50

e9.95 +

t9-95
tr5.00

r33/45
!5-50,
!7.50
!5,50,
!7.50

!9.95.
r12.45
!7.80
!4.95
!5_95
!5.95

tl5 +

f7.50
t8.97,
!r0,98
tts +

!6.50
f7.50

!r0.95
!E.95

!5.50/
!7.50

!rr.95
!9.95,
!12.00

t6.95
t3.00
t9.95

89.95,
t9.20

c11.90
ff.00
!9.95
t5,00,
!7.00
t7.00,
!9_00

B C,D sc

Add-Tnb. dd Md.T.b.
B

B
A.A,E
B
B
B

B.E

B

c
c

C,DL
cu

CE

FB
RO
BE
GX

GK
KP

SY

Algebraic M.nlpul.rion
c
c
c
c
c
c
c
c
c
c

B
B
a
B.E
a
B
B
B
a
B

Ed
c

C,D

MODELS A/B
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Finding and choosing the correct
software for vour needs is a
daunling task indeed, whether
vou are looking for a word pro-
cessing package or fot a new
game to test your alien destroy-
ing, keasure seeking, path-
finding talentsl

Often yor-r can be put off
even looking through the pages
of advertisements which tempt
you with vivid descriptions o f lhe
amazinq qraphics and sound ef-
fects of the game being offeted,
you sit there with pen poised
above cheque book and your eye
catches the.small print that tells
you that the game will run on just
about every available machine
except the one sitting beside you!

But BBC and Electron
owners need despair no longer

/Al



Ar€. Rad.r Co..roll€r

BCPL Stand Alon€ Gen€rator

B€ar rh€ Bug (Molecule)

BEEP.BEEB
A?ep.Aeeb {Stper Sinon)

Balltfl

BBC Llso

B.lls

MRII
olc
xau

aBc

Bw By"

CJE

Dial
Dht

l.J.x. s/w

tJI(

C,D

c
D

B
B

c,D

B
B
B
B
B
B
B

a
B
B

c
D
D

B
B
B

B
B
B

B

c
c
c
c
c
c

c,

.E

c

c

B

B

a

B

c
c
c
c
c
c

c
c
c
D

c
c
c
c
D

B
B
B
B

B
B
B
B
B

a

B

B
B
B

B
B

B

c
c

c

c
,D

c.D

c
C,D

c
c

C,D

B
B
B
a
B.E

B
a.E
B
B,E
B
B

c
c
c

c,D

c
c,D

D
c
c

c.D

c
c
c
c
c
c

c.o

c.D
c

c,D

s
B
B
B
B

B

c
c
E
c
c
c

c.D

B

B

B,E
B

KN

JI
NT

ES
HE

GK
DL

DL

NR

sc

MR
ot
MR
GK
IU
IF

GJ
OP
GK
KB

sr
IT

RO

HM
MS
IB
LM

LO
SE
RH
DL
DL

ss
BR

GL
NU
IJ
(N
OL

IJ
IJ
GM
Gl(
GM
OG

BB
SU

GK

tz
LM

!6.95
e35.95
!6_95
!8_95

t7.95.
L9.75
f6.95

tt2.75
t6.95
t7.93
e4.00

!11.50

AA A.tfo,r A.prt l $tta..
36 ,,rtor 8o..,

,P20 9BZ

aa

P<, Do. lU,

Eotu,I Aq...
Iro,Eer& orlil ,EU

AD

AG

AA

AT

l, Cdr..o.. co.n
lurra..loe E tat

N.s..tL Uron Ttn.

EE

al

ax

,I'

ao

BO

af,

as

BI

aa

c[

co

co

c

CL

lvonlrrl.n IYOS t F t4 ,rttb.r..on. Bat

lr* Itooi SoiEE co

gtcator 3y...-. U ,.R8 7'JY

Srt fi.lt ll/St 4Ef a.td. E,tc.tio..,

H.nrl,in 3Oi aEY

Botn. eae.alor.t So,tat.
,l..Abo@. Wonlry

8.,r. sor, ,sQ
!6.95

t5.95,
L7.95
t6.00.
rE.0{
t2.95

!14.50

t7.95
t4.95,
!6,50

eI4.95,
!r9.95
!14.50
!5.95
!3.00
t9.95.
tt2_95
t7.94
!9.50
e6.95
e7.95
!9.95
e6.50

!6.50,
r8.00
18.50

!49.90
!9.95,
!11.50
!40,45
!6.90

frs i
!8.95

r14.95
!45.94
!7.50
t5.95
e7.91

t4.95,
!6.50
t3.95
r4.50

t19.95
f7.95

tr9.95
t2.15

4.9.l(. lJd

6a Uppd Ar.rtturd eoral

C. brLtt. CB2 tNJ
20 g..Olir A@r..

rildrlr 3ord4

Lon.ton Atctt ,Oz

2t ,rlotrs. ,llu

Co.wu corpat ..

1OO At rl.tti Ore.n lod

lv.i&i Oi. Oold.. 3r..4

Co.ora.t Ena.rpA...l*l

sIa lt l

ATN'

D..bg ItE, ,DA

A J V,.ton s.tuk. U.l
,,I, lo5.ttAo..t
ebEh....t vn, 1QP

A6ou-ah....n AoJra..
Soraw. Ptul.itns Drol.lon

SOFTWARE SUPPLIERS
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BI

Ur

EN

Ed
Ed

Ed
Ed

Ed

Ed

Ed

Ed
Ed

UI
Ed
Ed

Ed
Ed

Ed

Ui

Ed

U1

Ed

Bs
UI

Oial

!7.80
!8.95
!6.95
t9.95,
!r1.5i,

c6.95
t6.95
t6.95
!6.99

f30_00

tr4.95,
!17.65

c5.95

fE.00
e9-95

t13.95
+t1.62

t3.00
17.25 +

16_00



DLl

aug Byr€

A.S,l(.
Dtd

SOFTWARE LISTINGS

Ur

Ed
EN

B

B
a
B

B c

c
c
c
D

MK

CL
GK
SU
D!

!2.00
t22.OO
t7.9'
!5.95
t7.95
t4.95.
!6.50
t9.95
t7.25
t8.50

f10.00
t6,99
L6.99
t9.95.
el l.t0
!6.95
t1.95
t1.94

f46.00
t7.46.
f10.50
t8.50,
e11.00

B

c.

8l.ck Bor ind Glmbh

EN

Ed

Ed

Ed

EN

aac/NEc
B

B
A,E
B,E
I,E
B

c
c
c

c.D
c
c

c.D

c
c
c
D

c.D

SU
t{B
HH
CN
RO

MP

a
B,E
B
B
s.E

ts
SY
GK

B C,D PB

cEsclL

ch.rrder Shlpem.t,

Git B

a
B

B

c
c
c
c

c,D

IS

cc

t7,61
L1.95
t9.50
t4.95

19.95,
!11,50
18.0{
15.50
t7,95
t5,95.
t7 _95

!9.95,
ar 1.50
!5_95
!6.@.
t7.00

t3.95
ts.75
16.95
e6.05
e6.90

f9.95,
tt1.?0
l7,95

!r2.95
!25.00
t7.95
t7,95
47.95

e9.95,
t9,20
16.50

Bo.l. in rhe Und.ruorld
Ed

B

B
B c.

c
c
c
D

GE
IB
SE Chi!cr6. & Env.rort

Chdd

Ed

B C.D

DA
HI

l(c
IJ

KN
!N
8R
tz

Hlghlight
c

C,DB

B.
Bi

Ed

r.J.x. s/w

Brl.tg.

B

B
B
B
B
B

B
B
B
B.E
B
B
A.B

a
B

B
B
A,B
B
B

B

B

c
c
c
c
c
c

C.D.F

c
c
D
c
c
c
c

c

SY

GK

CHI-Squd.d. .onrhg.n.y

Es

Ed
Ed
Ed
Ed

Ed

EN

ss

CaLIGNA -
c

C,D
MF !6.95

t1.95,
10,00

ct0.00
e5.95
!4.9s

!18.24
fr55 i
t45 i
99.23

Cl{fi .aiion (lnh.n.br.r6GC

Capir.l6 and Puncruddon
Cdbohydr.re M€laholl.o

BBC Pubt c
c
c
c
D

D

c

KB
ES
RJ
JX

HE

€r9.50

!3.95

t4.00
t6.90
t4.95
e6.90
t6.95
t7.00
t6.99
e5.00
t7.95
t9.25

t6.50,
t8.00

e19.95
!r5.00

17-45
!7.00
!3_95
!8.50
e4_95
!9.95

t3.95
f3_00
!4.95
L6_67
!5_50

!9-00
!4.50

tr3.80
!15.00

t13.80
t13.80

15.95
f5.95
21_95
t9.95

!u.50
t7.95
e9.95

46.50.
rE_00
!7.95

t7_95
t6.50
!9.95
t9.95,
al2.4s
!8.95
e7.50

t6.oo,
!8.00
t7.95
!3.75

ft1.60
t4.50
e4.65
e4.95
!4.95
t9.95
16.61
c4.95
t7.93
t9.90
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B

B

B
B
B

A.B.E
B
B
B

B
E
B,E

B.E
B

c,D

c
c
c
c
c
c
c

c.o

c

c
c
c
c
c

c
c
c
D

c
c
c
c
c
c
c
c

.E
,B
.E

c
c
D
c
c
c
c
c
c
c
c
c

B

,B
B

B

B,E

,E
B

,B
B

B

,B

B

c,D

"jo
c
c
c
c
c
c

c,D
c

c/
D

A,8
B
B
B

,B

,B

,B

,B

,B

B

B

c.D

c

c
c
c

c,D

c
c

c.D

A.B
B
a
B
B
a

sc

SC

6M
t2
tz

SI

DG

ax

Gt(
KF
Gt{
FB

SE
HE

DL

LC
JL
SQ
EU
RR
NX

JZ
I
GJr
SY
OG

CM

GK
GX
GK

SE

DL

MP

AZ
EB
PB

NT
AB
sc

JS
GD

GX
BJ

GJ
tz
SE
CU

Ed

Ed

Bg

Ed

96

Ed

Ed

Ed

Ed

Ed
Ed

Ur
Ut

Ul
UT

UI

Ut

Ut
Ut
Ed
Ed

Ed
Ed
Ed

Ed
Ed

B.

Ed

Ed

EN

Ed
Ur
Ed
Ed

Ed

UI
B3

t7.00,
!9.00
!5.50.
t7.50
e9.95

c59.95
t5.95

f13.95
45.00
!8.95
49.95



COMAI

Com6hlIion Bu.in€.. P.cli I
Combinadon Bu.tn€.s P.ct 2
Coh6lnarion Busin€ss Pach 3
Comli..ridn H.m, P..L l

compl€te ltachin€ Code Turo'
Comrur, Applic.rions Proi€.r

D€t€rmh.tin oI Eledro.latic

OlD I
DaD 2

PACE

GED Soieu.

otc

Ed. S.i

GSN

GSN

B
a
B
B

B
B.E

Bac,
BC,

a
B
a
B

B
B
B
B
B
B
B
B

B
B

c
c
c
c
c
c
c
D
c
c
c
c
c
D
D

B

.B

c
D

E
D

c
c
c

c/

c/

B
B

a
B
E
B.E
B
a
B
B
B
s
a
B
B.E
B
E
B

c
R
c

c.D
c.D

c
c,D

c

c
c
c
c
D
c
c
c
c

c.D

c,D

B
B

c
c
c
c

c,D

,B,E

c
c
c
c
c
c
c
c
c
c
c

c,B
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c

c,D

A,B,E
B
B.E
B,E
B
B
B
B
B
B
B
B

EB

CL
CM
GM
GM
GM
GM

IN
GD
cc
NG

NU

Gt(
SE

MP
NU
GE

CE
DB

GK

SE
ES

ot
CL
CT
flE

CE
SY
GK
GN
GN

SE
cc
GM
HW
RH

ES
cr
IJ
XN

OP

GS
lz
GX

FB
TR
BE

TH

Ic
cs

DG

SY
DC

DX

SE

Drrtst .h Mtca.ott

N.tlor.l .r..ln rro!..
72 A...dt tcL 3rw..

DY

e7.95
t4.95

t4.95
t9,95

!6.95
!7.95
tl.9t

!15
r20

f11.95
t49.45
t4.95

rr59.@
179,95
879.95
t79_95
tr9.95
t34.00
r6.90
t4.50
t5.95

!14.95
t70.00
!5.90
c6.99
e5.95
f7.95

!5.95,
t7.95

!5.95,
t7,95

e7.95
!7.50
t6.90
!5.95
!6.95

!6.95
!9.50
17.95

t6.50
t4.95
t9.50
t9,25

!7.95
!6.95

r!2.95
!r9.95

14.EE
t12.95
rlt.90
tr5.35
tr9.95

e9.95
!rr.95
t9.95

!12.50
e9.95

u2.65
!15.0{
!2.95
t6.95
!6.99

!11.90
!7.50
t5.50

t10.00,
f19.00
t9.95
c5.95
46.99
!5.50

t14.00.
t15,0{
!6.00

124.00

CN'

co

co

cv

cs

cr

CU

cx

OA

I'B

DC

DO

Dta

I'G

DO

D5

LSa 2Di
Cr,..t.rrrrton Botts..
uonirna ENlr rPB

Cor,ta., D.rr.t. Ua

Yo*.il . LSA zOB

C{t t ,tdl 96ttsr.

Al,rht $r Btt ItU

s.Ut AU

2a9 H.rh..4.. Aq.t
A.cH,ra.r.ita HPlt iPG

15 lJoodLra. Clo..

E tbrt Xra./. tatE

EB

EG

EJ

EL

ET

EU

GC

ao

GE

EJ

3E9S Lrd
C.r,'al tB.rhc E t t
2r5.2r, E .h io..,
Brl.tol Bs4 lEll

c6rp.a.r. ln Edtc.alon

E5 H.ntndlor.t Boa.,

29 *kinon., Clo..

O@e Co-u.al[, Laal

sa.fi.U 9t rvz

F.6t 4 E tu.atlondt

Ftt ht Dat Sottut.

9... ,rdl.n.l. B9t aot
Go,d.r Ct.tt.nt gortwt.
24 Cl,tch....r e.nt
tn.dor WC2A tEA

t.n h..t t t ta 1tD

CoreII.r Con..Pt

,r.ttto.A.lnll. WOa 9J,t

1 Al Enrcdrtonol SottJ[rc

2 Nkhol..Gdrd.n.

D-A.C.C. 
'rt

er..t . .ncr...t..
WN' l,AN

II Lro.rpool C d.n.
W... Sa..t AN!! lEf

r6.95
t1.95
e7.9s

Ahb. H l'A!..r1el E.t.te

Lonaon WC|A 9Ar

25E Con.Wi.. Rodtl

PE2 BLR

SOFTWARE SUPPLIERS
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Ed

Ed
B.

Bt

Bs

Ed

Ed
Ed

Ed

Ed

Ed

BS

Ed

Ed
Ed
Ed

Ui

u
B.
u
Bs

Ed

B.
B.

Ut

Ed
U1

Ed

Ed

B.

Ed

Bs

UI
B6

A.B,E
s
B,E
a
B

B

B
B

B
B
E

t29_95
t10.00



t9.25
t14.00.
tr5.00
e6.95
t5.50
e5.95
t6.95
e9.95
t7.50

t12.93
E,

!17.65,
!14.95
!6.95

!r1,95
t7.91
t7.oo
f7.95
f9.95
t7.95

el1.50
!6.50
t8,95
t9.9s

!r0.00,
823,00
f9.95.
tr2.95
t10.00

t6.50.
!a.00

t49.95
14.95,
t6.50
tE.95

t59.95
!9.95,
!11.50
!5.00.
t7.00
t5.00,
e7.50
!6.95
e6.95
t6.95
!9,95
t5.95

!6.95,
c9.95
t4.50
c4.50
!4.50
t5.95
E5_95

!9.95,
tt2.95
19.95,
!13.95
15.95,
t9.95

!r5.00

47.95
t7,95
t9.50
t6.95
49.50

!9.95
t14.50

!9.95
e20-08
t5.95
!9.95

1t2.95
!4.50

!6.50,
!8.00
t7.95

!10.00
t10.06

16.99
tto_29
t12.00

Eh.r.ln . Qu.nr. Sinuldrion
Ed
Ed

Ed
Ed
UI

Ed

Ed

Ui
EN

Ed
Ed

Ed
U1

EN

Ed

Ed
Ed

Ed
Ed
Ed
Ed
Do

El€.rro . Colourins Book
El€m.add .nd Eten{lh

Ut

Ed

Ed

Ui
Ed
Ui

Ed

CJE

c
c
c
c
c

MS
GK

NX

!6.95
!5.95
!3.00
!5.95
15.00

E

,B
.B
,B
.B

Engll.h 6kju.l/ll

Ei.np. From M@nb.se Alph.
B.€nti.l fr@ch Verb.

c.D !5.95,
t7.94
e3.50

!r5.00,
cr8.00

(3',)
84.95
e2.50
t5.0{

B
cs
CL

Dbn.l x-word comDllq

B

A,B

D,E

c
c
c

c.

tz
KS
JB

FB
JX
ot

XP
KP
Gl{

Enefil..l Colour Ftll Gr.phtc.
Erperlmdl. h Annc.l

orc

Bug Byre

B
B
B
B
B

c
c
c
c
c

c
c
c
c

B
B
B
B,E

tlt.50
t11.50
t6.95

!9.95,
L9.20
t5.95
c9.95

!10.00
t9.95
t9.95

!6.90.
!7.90
!9,95.
!11.50
t10.00
tI9,00
t7.95.
!9.95
t9.90
e3.95

Drrylng Pbrua &d Pu&.

Ihll! Xl[.

B.B.C.

BBC

B,E
B,E

B
B
B

c
c
c
c
c

c,D

c,D

c
R

c,D

SE
GX
XB
EB
XB

Fd.lblllly Erp.nmenr
F.m.l. Reprodu.dle Cycl.
Fellt .nd rh. Frull Mon6r.rs

F.lix M.el3 the Evll Weevll.

Gm
Ed

E

B
B
B

B
B

Dr who: Thr Flrrt Aduaiup XB

GI(

Dyn.mlc Nucl..r M.gn.lk
Ren.n.. SperrcEopy

Ecologic.l Simrlaltont
E,D.G. Graphi.s Pa.kase

c
c

c
c
c
c
c
c
c
D
c
c
c

c,D

c
c
c
c

CD

CU Bs

Ed
Ed

B.

Bt
Ed
Ed
Ed

a.B.c,

B
B

B
A,B
B
B
B
B
a
B
B

SA
SY
KB
HW
GE

HX

SN

JX
SA

t1.95
17,93

t10.00
t4.E0
r6.00

!12.95
!13,50

f
!6.00

ft0.00
tr6.50
tr9.95.
824.95
!5-00

t12.95
t7.95
t4.25

!E.00.
!10.00
f5.25
ta.00,
!10.00
t5,25

!38.95
!3.s0

Ftn.l a.cour. ProgGr
Bs
As

Ed

Ed

F,r.r $e!. rdrh MI.rd Men
Ed
Ed

Ed

Ed7
Ed
Ed
Ed
Ed

Ed
Ed

Ed
Ed

B
B

A,B
A,A.E

cs
RH
EU

OB

Ftz2 sozz Ed
Ed
Ed
Ed
Ed
Ed

Ed

A.B.E
c

CD OB

c

c
CL
cs

A.S.K.

Grtnn

o.x.

Hlghllghr

GSN
B
B

c
c
c
c
c
c

.D

c
c
c
c
c
c
c
c
c
c
c

CE

c

c
c

E

c

B,E

B.E
B,E
B
B
B
B
B,E
B
B
B
a
B

B

c

c
c
c

.D
,D
c
c
c

.D

B

B
B

B
B
B
B,
B

B

.E

.E

B
B
B
B
B
B
B
B
B
B
B
B

B
B

B

B

B

a

B

c.D

c.D

C,D

c
c.D

B

B
E
E.E
B

c
c
c
c
c
c
c
c
c

C,D
c

c.D

D
c.D

A,B.E
B
B

B
B.E
B
B

,8
B

c
c
c
c
c

c.D

c
c
c
c
c

c,D

c

c.D

D

c
C,D
c.D

B

B
B

B
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A/B

CH
GS

GX
NU

DA

CT

SH
GR

SY
RJ
MO
GK
CD
IB
NT

BE

LM

GS

LM

CM
ES
GB
RH
IJ
DL

SE
ox

AS
NT
JX
GI(
GK

G(

DL

DL

Gl(
GM

HI

sc

SM
MR
PI

Hi{

GD
BO
IJ
lz

FE

MF

CM

/ /t

/+o,/+'

c
D

e7.95
f11.95,
tr9.95
c12.50
t17.65
16.50
t9-50
t7.95

B
B
B



Football Poob Prcdlcror

For€.a.rlng-.itrgl. .rpon€nlial

FORTH

Fr€nch lflesd.i Verb5

Frosgd (M..hln. Cod.)

Ftun M&hln€ + Hon4r &.

G.he. Cohp.nd,um Bl/2

Grh,. oI D.dr.rlon 1-4

Ed

Ut

B.
BS

Bi
UI
Ur
U1
Ut

Ed

Ed
Ed
Ed

EN

u
Ed
aa
Ed
Ed
EN
Edu
EN

Ed

u

Ed

Ed
Ed
Ei

Ed

Ed

Ed
UI
Ed

H.C.C.S.

DC

tU il&Gabton

BBC

Holly

B,B.C

OB

oa

XB

GK

RH
SE
BB
MG
XB

LC
SP
LC
FE
HO
JA
B

MP

HC
CU
CU

DL

sB

GD
JX
CT

CM

DL
CD
XM
HG
CD

RJ
RJ

lz

GX
HM
SE
SH
GE
AS
SE
KP

LC
BE
oc
CL

SH

lz
tx
Gt(

SH
ES
KM
OB

!9.95
t6.50
t9.95
t9.95
85.95
t5.95

GX

GN

PLytao*, 8.tp.. 8d

9ttuy nfls 
',,E

90t aPll

]'rqrL ngt, 29X

,ton.iou Sort6".
A.th Plac.. Htth St.

sto 5rs

2t Corr..aht Cr.e.n

ELcatu.h. AtDlh.t

co..t ar.'tr BTra ,Pt

An..ro.-3.D.r @
3or....t ,824 OElt

Tt . a 94? NE aAA

,O E toreql sttu t

,5 ara..r.b.n! A@nt

Cl.*hnt rStS gNW

Co'odl ,f,r4 AsW

sa.oi ,f.-.1 &:,tB?.

la, Po..t n t Cr....nt
Uttl..., ,lA, ,r.A

tz

HI

IBt7.95
tt6.85
t34.72
!r5.00
!12.00

er6.a5.
tl6.l0
f4.95,
[6.t0

!6,95,
t9.95
t4.00

t1
t7.50
!9.95
t9.95,
19.20

t15.00

rE.50
t18.86

tE.95
t7.93
c5.75
t7.95
t6.95
f7.93
!5.95
!a,00
t6.99
t1.95
e5.50
!5.95
t5.50
!7.50
€3.00

!10,00,
113.00

(3")
t6.95,
!9,95
!5.95
fs.9s
!4.95
t8.00.
!10.00
t7.95,
t9.95

18.00.
!r0.00
!10.00

!6.95
!9.50
!8.95
t1_95
t7.50
t7.45

!10.95
t6.95
t5.95

t5.50
t7.95
!5.50

t35_95
trz.99
tE.00

!4.95,
!6,95

Gll

GA

G9

cv

,tc

HE

TC

E

u

ttl

,r.,,|on A$dar..

,l.C.C.S. A..ocLt..

rrn. ai lLe NE9 ,EY

to

,s

ru

tv

ts

IX

HC

fio

,t.tr6.$ conc{,.r. ln

E n.9 KT,O 5AB

,r.i'L i.ccr..,i@. Sy.r.n.
4oH.ral,rior gar...

l7-2t ConN!, Ro.A

AI'16 
'JQ

B.r.n . (Edud.to..tt sotdr.

aoorot 1.r1. ?O2t s9x

Dv, tatt

Co^.dt TBta OtX

tr. EItt, 
'SX

27t/475 n *., s.tu ,

grta trrf
JS J.E. Sttsr.

57 E..lot Cr..c.nt

Potlro.L Frld.

tv5 rQx

SOFTWARE SUPPLIERS
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SOFTWARE LISTINGS

CONTINUED OVER

B C,D

B C,D

BC
BC
A.B C
S,E C,D

B,E C,D

ac
A,B C
ABC
B C.D
EC
A,A C
A.B, 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
D

B
B
B.E
B
B
B,E
B
B
B
B

B
B
B
B
B
B.E
B,E
B
B,E
B
B
a
B

B C,D

c.D

c

c
c
c
c
c

c
c
c
c
c
c

A,B
A,A
B
B
B

a
a
B
AA
B
B.E

B

B

a
B
B
B
a.E

C,D

c,D

B,E

B,E

!16_00,
tt7.51
t1.00
t4.99
!7,95

!11,90
t4.95



c
,D

c.D

c
c
c
D
c
c
c
c
c
D
c
c
c
R

c
c
c
c
c

c
c
c

B
B
B
B
B

B
B
B

a
B

c,

c

c

B

B c

c
c
c
c
c
c
D
c
B

c
c
c

c
c

D
D
c

c.D
c
c
D
c

B,E

B
B
B
B
B

a
B.E

B,E
B

c
c.D

B
B,E
B
B
B
B
B
B
B
B
A,B
B
B
B,E

c
c

c,D

B
B
B
A.B
B

B,E
B
B

c
c
c
D

C,D

c
c
c
c
c
c
c
c
c

c.D

B
B,E

B
a.E
B

B
B

B.E
B
B
B
E

B
B
B
B.E
B
B
B
B

B

JZ
BO

LM

G(
EB

BO

HL

HN

LT
LT
DS
GS

oc

PE

GX

GJ
HM
BJ
DS
GM

BJ

I(B

SN

GE
DB

CE
JX
SE
NU
II

ST

HE

JX
XT
GI(
ox

SY
ol{
CL
CM

ls
SE
KN

KT

GM

LM

B.B,C,

IJX

o.K_

o.K.

Ed

Ed

Ed

Ed
Ed

Ed

Ed

Ed

Ss

Bs

Ed
Ed

Ed

Ed

Ed

Ed

Ed
Ed

Ed

Ed

Ed

UI
Bs
Bi

Ed

Ed

LTS
LTS

GSN

SleU

Ed
Bs

Ed
Ed

Ed

SOFTWARE LISTINGS

Helicopler R?s.u€ lTunn€l/
Hi,VIEW

Fran.e/Sp.lnlG€h:n!,/l
r.ly/ B€lgiuE /USA/l.dia

B,B,C, tt0.00
16,75
e6.95
e9.95
t5.95
€9.50

tt1,65
f'1.85

Ed
Ed
Ed
Ed

Ed
Ed
Ed
Ed

GM

Ed

Ed

Ed
Ed
Ed

XB
OE
GK

JX

CD
KM
SU
GB
DL

!6.00.
!9.00

!r3.E0
€9.95
t9.95
t9.95

14.95.
f6.50
e3.00
f6.95

c
c
c
c
c
c
c
c

B

B

B
E
B
B

B
B

B C,D

B
B,E
B
B,E
B

B

Germ..lresul.r Verbt c
c
c
c

c,D

Gly@lrrL - TCA Cycl.

!7.95
e7.94
t7.96
!6.95

!15.00
!6.95
!5.45MGB

c
c

c
c
c
c
c
c
c

B.E
B
B
a
B
B
B

B

B

B

B
B

a
B
B
B

B

B,E

f?.95
t4.95
t5.50

!4.95.
t6.50
e5.95
e4.25

cl0_00,
!12.00
t8,50
!4,85
!8.95

t2t.95

!10,00
f4.88
!7.00
f5.50
t3.95

t24.95

'.,,l Do'
lnd.ntlkll/Word Flnder

Index Numb€,s.88k.r
Ind.x Numb€r6-Ch.nser

Goll

Graph and Charrs Pacl

Bog Br,r€

lnler.altonal Sp.cial Agent
lnrervennon .omnercinl
lnl.rventlon €do.alional

lntodu.lns M.p Skills 1/2

c
c
c

c,D

EB
B
B
B

c
c

c.D

c
c
c
c

D
c
c
c
c
c

c

c
c
c
c
c
c

c
c
c
c
c
c

B
s
B
B

B
B
E
B
B
B

Ed

Ed
Ed

Grig Blitu

Inwl... .nd S1.r.6€nls

Ed

Ed

B5

Ed

c
c
c

c.D

!9_95,
c9.20
f9.50
t4.85
t5.95

t6_50,
t8.50
!s.9s
t7.95
!7,95
f9,95
17.95
t5.50

B
B
B

B

!9.95
14.00
t7.95
t7.00
t7.95
€5.50

JCB Dlss€r

t4.00
1a,97.
f10.98
t8.97,
fr0.98
fr4.95
rr4_95
!6.95

t200.00
16,95
!4.00

!59.E0
t5.95

t1.95
!6.95.
c9.95
!9.95

!12.65
€7.80

e28.75
!6,00

r14,95
!19.95
!r2.50
!6.00

t39.95
r10.00
!9.95
!6.00
t9.95,
!9.20
!8.00
!6_95
t7.95,
rE.95
19.25

!6.90
tr5

t7.95
!5.50
t6.50

t7.95
tr2.55
c9.25

!6.95
!7.95
t7.95

!10.(x)
t9.95.
112,95
t5.95

134.70
t5.95
!8.95

t10.00
c345.00
tlr5.00
!10.00
t7.96

cr3.95,
Lr.62

117.25

t6.95
t7.95
16.95
!6.00
16.99
t5.95

!24.95
e19_95
!69.00

€r4 50
arr.90
t9.95,
T1I,50
t1 95
!9.95
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/ # //*
oc
HN

Gl(
SE

JX
SE
MG

LC
DL

HN

FM

GM

HW
BB
LC
GX
N2

BB

HS
sc

cc
MP

ET
ts
!c
CH
MO
tz
SQ
tz
IB
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Jissaw & Slidins Pu2zl€s

J,R,

!

L6bythlhs ol La Cosh€

Languag€ D€velopmenr Pack
Langu6ge Developm€.r Pa.k

trarring Compendiun t

L€arnins Compendiun ll

Ligh.p€n Colorrlraphl.

Lire.r Begr.$ion, Correl.llon

LINKWORD Fr€n.h, German,

Lib!arian,/word FInd.r

Ed

Ed
Ed

Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed

Ed

Ed

Ed

Ed
&t
Ed
Ed
Ed

Ed

EN

EN

Ed
Ed

Ed
EN

B.

u
Ed
Ed

Ed

Ed

Ed

B.
BS
Ed

U

Ed

Ut
Ed

LTS
LTS

H.C.C.S.

c
c

c.D

B
B

E
c
c

B
B

c.

B

E

.B

B
B
B
B
B
a
B

B
B
B

E
B

B

c
c
c
c
D

c
DB

B
B

B
B
B
B
B
B
B
B
B

B
B.
B

B
B
B
B
B
B
B
B
B
B
B
B

B

B

B
B
B
B.E
B

c
c
D
c
c
c
c

C,D
c.D

c
c
c
c
c

C,D

A.S.t(
liighlhhr

HC
GJ
EH

OB

HE

OB

ES
JX

G(

HM

RH

IJ
EB
EA
tz

cn

HI

LO
KN
PE

KI]
TR

GX
SU
SU

CE
HE

MM
CM

DO
BM

GX
SE
VG
LT
LT
RR
IB

GX
SH

IB
IN
tx
CM

MP

t7.95,
t9.95
t6.95
t6.95
t5.95
c4.48

t17.23
t6.50
!5.50
€3.00
€6.95
t9.95
t9.95

taB

,.C

,arl

xr,

xs

ial

LC

f,lt

LO

B

N t

D'I

ItG

lftn&. Cltl Sv.a.r.
U,! ,ga,ion 3pd.a. Wood
ci..t tF.U 544 iXE

,i,aih Ero..td.., nt Cor?on-

15 rt rd.loi.,l&[ 9,' .r
N'',

3t 6. !,T2 rrW
.rllr co-C..c. Ptut t t17.90

19.2A

t5.95,
!7.95
!4.95

et2
!9.95
e7.95

rr0.95,
114,45

E5
f15.00

Xl./fr.h.. corpfi., s.tuL..

Brl.tol EslE 2AQ

t An..t E n A@rt.

LU5 6'.x

f6.95
t8.95

rrfE
t7 C.o.. Co.t . n@.t

tr0.00
!6.95
f7 -95
!6.95
t7.95

r12.95
fr2.95
!5.00
16.50
!7.5t)
t6.5n
f7.95

!6.95,
49.95
t6.95
e1.95
t8.95

t14.95
t6.50
t5.50
!7.50

er1.95
!9.95
t7.95
t1.95
€6,95
!9.95
f6.00,
!7.00
t9.25

t6.50
t6.50
44.75
!4.49

t15.00

tr4.95
!9.95

r12.95
!7.95

t5
e6.95

tfs

B.rsl,l-rro.-fs.d
fDrS zAAn

N.rch..r.r xt, Itlt,-

L.,lL.H Cor, @A-l.t .l

a1 A@,.t t. A*nr.
ot

aO An.,fr.L. 4e...

.r..y.U. L52 SIrt
ot

?t

PU

sc

,,4f

to lor trl
Hhh wycomb.
tust..
lumplllr ?ro!I!m.
tl l{€mrrrlLld Avanua
 !.rd..n All 6tl

ia? SoiE'. .d s.r!r...

E r..y.U. L62 zAE g.L-id., &:Fnr.
rb.oDyr. gorEa

IED

N.so.L Upon rync
rvEtt tAP

t14.95
!16.85,
cl6.l0
r16.85
e9.95.
!11.50
!59,00
l10.ot)
112.50

Itlcdr.-. 9I llarbr.

CEI 
'TQ

tlOD gort@r. s.cpon
lla Sr. Vlr..rt Sar..a
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SOFTWARE LIS

Library Deuey Classi6cation

Lifr

Ed. Soft

B,E C.D

c
c
c
c
c
c
c
c
c
c
c
c
c

c.D

c

c
c
c
c
D

c
c
c
c
c
c

c
c,R

c
c.D

B

B

B
B
a
B
s

B
B,E

oto ud
ll luEl.Gd Clol.
O.lL{a lown
0olnbartaY
Sumy OUiS axl

Ot tr. SoJia.. Lt t
Sroctpott SraT ,rll.

sc

sc



!9_95
!6.95
!4.95
t5.95
t5.95
t5.00

!9.95,
€11.50
e9.95.
!1t,50

€9,95
t9.95
f7.00

tt5.oo

f4.00
!24.50
!20.00

414.00,
t15.00
t14-00,
124.00

c7.95
!49.85
t12.50
126.00

e6.50
t6.50
!6.95
t5.90
t5.95
f6.00
f9.95
f9.00

f9.95
!rr.90
L7.95

!6.50,
t6.50
t6.50

fr5
t3.95
e4.95
t4.95
46.95

!28.00

!4.95
!7,95
!4.85

c35.95
!6.9s.
t9,95
t6.90

19.95,
t9.20

!9.95,
!t2.95
f4.E0
!7.9s
c7.95
!6.50
t3.00

t13.95
e6.95
89.95
!9.95
f9_95
t9_95
e9.95
t9.95
t9.95
t9.95
t9,95
f7.95
!7.95

!25.00
!40,00

!25.00
!r2.00

M€trla! Arilhn.rk T€61.
M€nt.l M.lh. .nd Plx€ Value

Mer.y lvltGlon lo Mar.

LOGO

Ml.robi.l Pop. Dyn.mic.

Mi.rG ln Cla3.room l-5

Ed

Ed

Ed
Ed

Ed

c

c
c

c,D

C,D

B C.D

t9,25

I9.25

!4.50
t7,95

t69.00
!29.95,
t37.95
e5.95.
!7.95
!9.90
!7.95
t9.95
f7.95
t4.50
t6,90
!5.95

HE

HE

GD
MR

c

.E

B

B

B
B
a
B

B

CLJc
c
c
c
c
c
c

B
B
B
B
B
B
B,E

E
c
c
c
c
D

CD

c
c
c
c
c
c

c,D

B
B
a
a.E
B,E

B

.D
c
c

c
c
c
c

cB,E
B
B

Mi.ro6 in M.ihs Classroon
Ed

Ed
Ed

Ed

SE

ASD Lld

B
B
B
B

B
B.E

t39.95
€8.50
t5.75

t19.95
e7.95

r2a.rr5
0E.97,
!r0.96
!r5.00

!6.95
!6.95
e9.25

!5
!15

t?.93
!34.95
!12.95
16.50

!10.00,
t19.00
e3.95
r5.95

!8.00,
!10.00
[7,95

!11.95
f4,00

!11.95
t4.95,
t6.50

rr3.95

€l5.oo

!7.95
t16

r6.00
e9.95

tr4.95
c5.95

f9.95,
t11.50
tt0.00
r4.95
t6.00

CE
CG
HE

G(
ES
SN

Ed
Ed
Ed
Ed

Gnftn GR
GD
EB
DL

UT

Ur
Bt
Bs
86
Ed

u

Ed

c
c
c

B
B
B

GM
GE
PE

CM

CN
GK

GN

CM
lz

ao

CM

DS
UP

CL

B
B
E

B

DT
SU
IB
BE

c
c
c
B
c
c

CD

XB

Ed
Ed

c
c

c.D

B
B
B

s-r

CUP

Ed

Ed

Ed
Ed
Ed
Ed
Ed
Ed

Ed

CJE

MED
MED

B

B

t6.95
t9.50
!9.95
I9.95

GK
MD
MD

Muhipl€ Choice M.lhs O l/2

D.A.C.C.

CJE

C,U,P

B3
EN
Ed
Ed

Ed

Ed

UI

BS
Ed
Ed

Ed

Ed

Ed

Ed

UI

Ed

Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed
Edu
Ed
Ed
Ed
Ed
Ed
Ed

UI
B.
Ui

E.l

GSN

LCt

Ed
Ed
Ed

Ed
Ed

I J.K. S/W
Ed. Soli
r J.n. s/w

Ed
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BBC

DDT

B,E C
B,E C
BC
BC
B C.D

B C.D

B C.D

nir EE
Mr T'. Alph.b.l G!m6
Ml 1". M...urhg G!86

Mr T. Number G.m6

Mr T M..lr HI6 M..ch

BC
A.B.E C.D
B C.D

B C,D

B C,R

A.B
a
B
B

B,E
B.E
B
B
A,B
A,B
B
B

B

B
B

B
A,B
a

B
B

B
B

B
B

A,A
B,E

c
c

B
B
B.E
B

B

c
c,D

B
B
B
B,E
B
B
B

B

B,E
B
B
a

c
c

c,o
c
c
c

C,D

c.D

c
c
c

c,D

c
c
c

c.D

c
c
c
c
c
c
c
c

c
c
c

c,D

c.D

c
c
c
c
c
c

C,D

B,C
B
B
B,E
A,B

B

B,E

c
c
c

C,D
c,D

tz
SM
ES
PE
DC
PU

KT

SY

LD

LM

GS

MO

LM

IN

QS
IN

GE

GM

SE
sc

IB
JX
IT
ES
IT
IT
MO

RJ
SY

FE
SH

I(F

LM

SE
GI(
PD
AZ
CP
GX
EB
EB
EB
EA
EE
EB
EB
EB
EB
SE
DB
BB
s(

CN



Mulriple SI lnr€rl.rence Ed GSN B C.D 114.00.
t15.00
r7.50

t14.95
t5.95
e9.95

t10.00
t9.00
f3.t0
t9.50
t6.95

e14,95
t12.65
t5.75
!a_88
!3_75
f5_95
!6.95
e6.95
!9.25

t7.95

!ll.m
t12.95
tr?.95
f75_00
!5.70
!5.70
!3.95
t9.95
!9.95
t4.95,
!6.50

49.95
t9.95
t9.95
t9.95

t7.95
t7.@,
!9.0{)
!7.95
!6.9t
49.90
c4.95
e9.95
!i,00
!7.95

t4.95.
t6.50
t4.95,
t6.50

!4.95,
[6,50

!'1.95,
r6.50

e4.9s,
I6.50
t7_50
t9.50
t5.50

!6.05,
t9.95
rE.95
!9-95

e 12.@,
!r5.00

I3',)
tlt.95

er{.95.
r19.95
t9.95

trE.40

t9.95
!9,95

GS

CT
SY
GK
ES
KB
SY
KS
BB
MN
QS

MS

n
SE
XN
HE

SH

CM

GX
CH

MP

MR
MR

GR
Dt

LM
w
LM
EB

s€

GK
SE
BR
ES
GR

TE

DL

D!

Dt-

DL

OL

AB
BB
LC
sx

CL

EA

OP
HN

loh. UL, .,t Eo.. ,i
Or,dht lo. C...re

ah 9e.., PO22 994

E.s, rct ,aa

Oe. oxra lO,

E rd-o.tL Dlrl aPg

g.!,tod,/| r. OErs oTn

6-.tl &lool &tEt

PO' t qu

a... 3a.4 atrta lr,li

MX 80 Typ. 3 Sde.n Dump

Ed
Ed

Ed

Ed

Ed

Ed

EA

Ed- Sorr
B.B,C,

A!t.ayl.

LJ.r. S/W

a

B

B

a
a

B
B
B

B

B

IU

9v

3r

SE

9F

slr

3ll

9l

c
.D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c

EX

3Y

rE

tll

19

c
c
c

c
c
D
c
c
c
c
c
o

B
B

B
B

B
B
B
B,E
B.E
B
B
B
B

arr-rrt xr., g.

aq" Dd.rlCo)r,.,

...,e.Lt. L:25 ,SE

My.rcry ol th. J@a Sl.t

1984
l9l4

B.E C

c
c
c
c
c
c
c

c,D

Nole Inv.d.r. P!.t.g.

c
C,DEd

S.u
Ed

A.
B.

u
ED
Ed
EN

Ed
Et
EN

EN

en
Ed

ad

c.

w

t/o

vi

ll

fn

c
c
c
D

c
c
D

c
c

c.

B

B

B

B

s

B
B
B
B

B
B
B

a
B

B
B

Ed

Ed

Ed

Ed
Ur

Ed

Ui
Ed

,, c.tltLL cr.4..,
grt tfr.u sto 2rA

l.cLb.l Ur..tlo.

b.5..l,a.@E t r.

5ll Cr- f, o..lrri..lo.t,
Cl..tln CI/I I O(lX

C--bt Lrr. Unto.r.Ly P-..
E lrrb.rti B.ndlna

5.n.9 Car, lr<lD

5t /at Ponob.llo Bqd

X. Crt, oPe

Yo*. llo,4 got n.

PE"EJ

9'

3J

3ra

!'L

9ia

sil

sr

xRll
rax
A.S.X
G.an
DLl

A,S,K
A,S,K

Es. A-.

Nlshr St! &{i.
G.6n 5 g.:,,.rlal lr,lo.

3.d, @ltl5 tE,,,

3P 9.ttf&. gqfrE'.

se !r{.@ 9or*.
tr. Urt 1L f@.
An Ol -..i.n
a cn .Birlt Ro.4

lra allu

33 &.&r, Sor.a
a 

','r'lo.. 
Aar..

l@}.t.r xln l,l,V

Edu
Ed
Ed

B
a
B
B
B
B
.B

B

BC
BC
BC
B C.D
B,E Ca,a c
BC

9C

Ed c,D

c,D

c,D

c,D

c,D

oiI
Olll. OcroDu. Stercho.d

1.2.3 Sn.p
Open E!€nins nmebbl2

Bus.A/.

c
c,D

OFTWARE SUPPLIERSs

SOFTWARE LISTINGS

CONTINUED OVER
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I

!6.95
r15.00

t7,99
t9.25



MODELS A/B

Ed

Ed

Ed

Ed

Ed

Ed
Cm

Ed

Ed

Ed

Ur
Ur
UI
B.

Ed
Ed

a.

Ed

Ed

Ed
Ed

Ed
A.
Ed

Ed

Ed

Ed

Ed
Ed

UI

Ed

Ed

Gm

Ed

C.U.P,

BBC Pub.

GSN

Hightighl

G5N

B C.D

c
.D

B
B

B
B
B
a
B
B

c
c
c

c,D

c.o

c
c
c

B
B
a
B
B
B

D
c
c
c
c
c
c

B

B
B.E

B
a.E

c
.D

c
c
c

.o
c

.D

c

c

B
B

B

B

B
B
B

B
B
B

B

c
c

c
c
c

B
B

B

B

B

a

B

.E

,B

B
B
B.E
B

c
c
c

c_D

c
c.D

c
c

c.D

a
B,E
B

B.E

a
B
A,E
a,E

B

c
c
c
c
c
c
c
c
c

C,D

c
c.o

c.D

c,D

c
D

C,D

B
B
B,E

c
c,D

c.D

c.o

B,E
B

CP
GK
JC
TR
l(P
PB

ES

SR
KT
HE

sc

HI

TH

GS

CU

GS

MB
SE

SL
GK

ST
LM

SE

HO

PB

DL

CE

HN
SE
MR

M
DB
CM

GX
tz
tz
tz
BJ
DX
SY
SY
IB

AJ

KB
BI(

f7.95
t7.95

tll.45
!9.95,
tu.95
t9.95

!6.50.
fE.50

!8.50,
€l t.00

48.95
t6.50,
t8.00
e6.95

19 95.
elr.50
1t3.95
t5.95
e7.95
e5.50
t5.to

t7.50,
al0.o0

t5
t7.95

!t3.95
. lt,62

t6.95
t3.45
tt,00
!1.95
!8.0{
!6.95
c7.95
!7.95
46.50

t9.95,
at 1.50
t8.00

t19.95.
e24.95
!6.95.
t10.50
47.80,
r10.30
t9.9s
f7.95
t9.25

t4.8E
824.95
{7.00.
l9.oo
c6.00.
!7.00

c28.75
e7.95
€6 95

SOFTWARE L/SI///GS
Plu€i ol Colou ul Sound

Ed
Ed

B.
Ed

B
B

B
B

B

B
B

B

c
C,D

t23.00
e14.95.
4t9.95
!2'r.9s

t6.00 r

c6.95
la.95
48.95
e5.95

Pl.g.ron P.opl€ E €is

o.s. Qd.
D
c

c
c
c
c

Ed
.B E

RJ
GJ
cc
SH

c.D BE

CE
JE
LO

JB
sc

tr0.0{,
€!2,00
f9.95
f6.00
c6.0

t6.95
t7.95

e10.00
c5,00.
17.00
!5-95
!5-95

tlt.00.
tl4.0o
!9.25

t9.95.
ft r.60
tt7.95
e9.95,
r9.20
€5,95

!t 1.00.
114.00
!6.95
t4.95
t6.95

t5.00,
r7.00
!7.95

410.29
ft0.50
tlr.90,
tll.50
t7.95
t8.00
t9.95
!6.9s
!9.95

!20.08
!9.95
t6.50

!14.95
t5.00
I3.75
f5.95
t6.50
!4,50
f6.00

t .95
t14.95
t9,95.
t9.20
t9.9s,
4r2.95
16 50

Gm

a
Ed
Ed

BBC

B
B

B
B

a

B
B
B

B

B

B

c
c
c
c
c
c
Dc

Prlnler D.l!.r G.n.rltot

P..dr Tr .iorm.rbG
Edu
Ed

Ed

Br
B.

ED
Ed

A.
Ed
Ed

Do

Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ur
Ed
ed
Ur

Ed

c
c

c.D

KT
ES

c HE

c.D

c
c

tz

B
B

ES
c,D

B
B
B
B

c
c
c

c.D

Pt
lz
SL
sc

Pub g.m6/nc..p p..trg.

P.r.eu. .td An.tron.d.

P.r&nal Mon.y Mrn.g.n€nr

8,E
a
B
B,E

c
c
c
c

SE
NT

Putring Number. ln Ord€r

LCL
LTS

LTS

B,E
B
B
A,B
a
B
B

B
B
B
a
a
B

B
B
B.E

c
c
c
c
c

c.D
c
c
D
c
c
c
c
c
c
c
D
c

SH
GE

GK

CM
HM

LT
GD
l,tS
MB

OG

EB
LT

.E

Q B.n

B C.D

B,E

B.E
B
B

c
c
c

Ed CH
GE

t7.95
t9 25
r8.00
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P.ul Dani.l. M.glc Shos

t7.95
c5.95

17_95
f9.95,
tr2.95

t19.95,
t24.95
rr3.60
e6.00
t6.00

ta.00,
t9.00
t9.9s,
ltl.95
t3E.50
f9.50
t5.95
t5.95
t6 25
f5.95
t5.95

I



o,t,c.

rct

olc

Hlgh,tghr

LTS

Bug Byr.

GSN

124.99
112.95
!9,95.
!1't.95

e7.95
!12.95
!12.95
!7.95

149.45
!6,95
€3.95
t9.95
!9.95
t8.95
f6.50
!6.95
44.95
88.50
t6.67
r6.95

t9.95.
f9.20
!5.75
!8.9t
t9.95
f7.50
!9.90
17.95

16.t0
f11.90Ed

Ed

B
B
B

c
c,D

RJ
PB

t7.95
r9.50,
Ir2.00
t10.00
t7.95
47.95
td.85
{4.50
!4.95
49.95
47.95

t6.95,
fl1.95
f6 95
!5 95
!5.95
t6.95

!12.65
!7.95
!6.95

f2t,00
111.96

Ed

Bs

ES
BS

EN

Ed

Ed
Ed

o.k. B
B
B

B
B
B
B
B

c
c
c
c
c
c
c
c

c.D

Simpl€ Word Processor
SE
CH

GD
KC

SE

Srmullilon.Cdllon Trkl6

6502 D@.loph.nt Sy.r.D

Sld Shl@
Slr Er!n.i. Dnt€ Advaiu.

Russian Irregular verbs

Ed

Ed
Ed
Ed

Ed

B
B,E

B
B
B
B
a
a

c
c
c
c
c
c
c
c
c

LO
PE

GX
KN

GI(
HM
CD
CD

S,E c

c
c.D

c

c

c.D

c.D

c.D

CM t4.95

a
B
B

.E
5C
RJ

17.9A
!8.95
r3.95

Sot.er€r ol Claymorgue

S.annlng/Word Find€r

Ed

Ed

Ed

a

B

8,E

a

HT:

CSlt GS

SH Ed

Ed
OL

Ed

86
B.

Ed

Ed

Oo

BS

Bus-Byr"

B.
B
B,

B
B
B.

B

E c
c
c
c
c
c

c.D

BB
cs
MN
SY

E
EdB

c,o CM

BB
OP
SJ
tz

B
B
B

c
c
c
c

c
c
c
c

c
c

c
c

Ed

Ed
Ed

Ed
Ed
Ed

Ed
Ed
Ed

B
B
B
a

.E
JX
PI

t7.95
tl8.a2
t6.95

t9,t5 t
t5.95
!9.95

Shirl.y Conr.n's Ma9i.

B
B.E

CH

a
B LM

!9.95
t9.95.
412.95
!4.80

f14.95,
t19.95
16.00
t5.00
!6.95

!1r.90
t4.50
t7.95
t9.95
t6.9s

tr r.50
a8 00

{11.95
t9.25 +

44.50
t6,00

t14.95
!9.95

B
B.E

c
c,D 5Y

Ed

Ed
Ed

Ed
Ed
Ed

Ed

D,A,C,C,

B
B

B
B
B
B
B
B
B
B

c
c
c
c
c
c
c
c

a
c

c
c
c
c

SN
JZ
GK

GD
DO
DC

1(N
GD
EB
HE

a
B
B
B

SpcU.hecl (Wordwke)

GD
GE
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€9.25 +

f14.00,
t15.00
t6.95,
r9.95

!4.95.
t6.50

t12.65
r14.95
t9.95
f6.95

t18
t29.95
€9.95,
fr4.95
t15.00

r7.50
t6.95
f8.95
tr.95

B C,t)

BD
B.E C,D
B C.D

B,E C
BC

A,B C
B C,D

ac
BC
B C.D
BC
BC
BC
A,B C
B C,D

BCD

BC
BC
BC
BC
BC
BC
BC
BC
A,B C
A,B C
A,B C
A.B C
B.E Cac
B,E C.D

BC
B,E C
B,E C
BC
A.B C
B.E C
BC

BC
A,B C
B C,D

BD
B C.D
BC
B C.D

B
B
B
B
B
B

c
c
c
c
c
c

c,R

B
B
B
B
a
B.E
B
B
B
B
B,E
B
B
B
B
s
B.E

HH

st

VG

OI
KC

RB
RH

DK
RH

GJ

cc

BE
CU

OI
tz
tz
HI

GJ

LT

SE
BB
as

KN
GK
KC
BB
tz
XH
JC
JC
JC
JC
to
GK
HO

MB
IO
EN

I(P
KM
HE

HW

GS

BE
ES
SN

f7.95
t5.50
tt.00
!l.00

!6.00,
t7.00
t7.EO
!7.95

t11.95
17.24
t1_95
!5,50
!5.50

!r6.E5.
c19.90
e8.65,
c10.40
t6.50
t7.45
l7 -95
!7.95
87.95

!11.50
!8.50
!7.00
!3.99
t3.99
€4.99
!4.99
f6_95
t6.95

I9.95,
ttl,95
t7 95
l?.9s
{7.95
t5.99
t8,00
19.95

e9.25 +

44.E8
!l1.90
f14.00.
t15.00
r19.00
€4.95
e6.00

€5.95.



SOFTWARE LISTINGS

u
ECL

Hlghllghl

Hlshlbhr

B

B.E
B
B
B,E

c
c

c
c
c
c

EL

SE

HI

HI

t{.E5
t5.99ed

spfiirs nbhr Srmul.ror

Ed

Ed

Ed
Ur

ur

!7.95
t7.95

B

B

B
B

B
B

C,D

C,D

i7.95
e9.95.
19.20

e6.00.
17.00
t6.00,
t7.00
t7.99

!10.00.
[12.00
c24,li
t9.75,
tu.95
t5.50

49.95,
rll.t0
t7.50,
t9.t0
e7.95
t5.50
17.94

!9.25 +

!t.50
!6.50
t9.95,
49.20
t9.95,
tr2.95
t9.50

c
c,D

cx
BE

sD!, c
c,D

SY
PI

la

cll,l

A,B
B,E

c
c,DEd

a

B
B
B
a

c.o

c
c
c
c

MP
XU
SE
HEEd Ed

E4

GSN c 6S !a.00,
t9.ot)

!8.50,
r9.50
!5.9s
t6.95
!9.95
t4.95.
16.95

18,50.
t9.50

e10.00
t5.50
e?.50
!3.95

tr4.95
t7.48.
t10.50
!6.95
!5.50
t6.50

17.95,
€10.95

4,8
B
I,E

c
c

c,R

XU
XU

MR

GSN B C,D GS

Ed

B,E
B
B
B,E

c,D s!
DK

OB
B c.D

c
c
c
c
c
c
c
c
c
c
c
c

c,D
c,D

c
D
c
c
c
c
c
c

c,D

c
c

CD

Sio.l Conrbl. cladiorlon

Sro.t Conirol.Boq .nd Rol

Ed
ed
B.
Ed
EN

a.
A.
BS
BS
B.

Ed

t.J.l(.s/tl,

6
B
B
B

B
B

A.B
B
B
A,B

fB
SE
FB
SE
GK

t7.95
!7,50
t7.93
!t.95
!7.50

Ed B c.D cs

Sur.r Sp.ll
UI B c

c
c
c
c

c.D

BE

ss
IT
SY

Ed
NU B

B
B
B,E

KU
rI

tz

!6,50
!5.95
!5.50
!9.95
19.95

ttt.00
tro- )
tr4.95
t7.95

t24_95
t19.95
17.95
t7.95
t7.95
t4.95
t6.99

a5_65,
!6.95
t7.95
!t.65
t?.95

!7.50.
t9.5n,
!r0.50
17.95

Ed

SU B.E C,D
c
c

c.D

cx
JZ
JZa,E

B
a
a
B
B
B
B
B
a,E
B

XK
CN
SY
Gt{

GM
MP

tz

HH

B
B
B,E

HRH

Ed
Ed
Edu
Ed
Ed
Ed

Ed

Ur

Ur
Ed

Ed
ui

ECL

a.s.I(

B

B
B
B
B
a

.B
c
c
c
c
c
c
c

EL
GB

HM

44,E6
!4.E5
r5_99
!9_9s
€9_95
!6.95

t5.00 +

!9.95,
!1t.50
t7.95
!7.95
!5.95
!7_50
!7.95

ft7.25
rE.50,
!11.00
!30.00
fl0.00.
I12.00

SloryA-Sp.nl.hGold Ed
Ed

Ed H&H

BC
BCaca c,D
(40/t0)

CH

HH
E,a c,D

GC

NX

KA

B,E c

c
c
c
c
c

SE

?H
DK
GD
OB

T..ch.r h rh. Co.r.rd
aBC Pub.

B
B
B

a
B
B

B
B

c
c
c
c
c
c
D

,B
B.
B
B
B
B

E !?.95
t6.99
s5.95
t4.@
08.05

c.

c
C,D BE

Ed
EI
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Th€ Cohplere Cockt'il M.ler

Th. My.r,y Fun Hoc.

Th. ComDul.r Progr.mh.

Th. Compd.r Progr.mm.

It. Lhml.g Syndrcn.

Th. Gun. o{ Ns@n.

Tt. It!d6 of PYh.sor..

Ttomb. ol A'I.n5ron.

Ton Thunb Ad6ra.

Ed

Ed
El

Ed

Ed
UI
B.

Gm

Ed

Ed
Ed

EN

Gh
EN

EN

Ed
Gm

u
Ed

Ed

EN

EJ
Ed
u

EN
Ed

Ed

Ur
UI

l.J.x. s/w

B.A.C.

Es. Ee.

ox

D.A.C.C.

Sr.ll

SulL

H.C.C.S.

HRH

B.B.C

cRr

Es. BF.

OK
BBC Pub.

a.E c

B.E C
8C
ECatcaca-a c
AtLac
l.E c,D

B.E C,D

c,D

c
c
D

a

B
a,E
B

c

c

c,D

a

c

B

B
a
s

a

s

B
B

c

c
,D

c
c
c
c
c

c
,D

B
a

D

c
c,D

a
B

E
a
B
a.E

B
a

B

B
a
B

c
c
c
c
R
c
c

c

c
c
R

c
c.o

A.B

a
B
B
B,E
B
a
B
a
B
B
B
A.A

B
B
B

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c,D
c

B.E
B,E

B,E
B

NT
SU
CM

HH

co

HN

sc

CY

t*r
xs

XI
IT
HO

EB
sc

KB

ra
m
EB
QS
ox
DB
t(N
DC
G!(
stl

NI
CL
m
OB
PT
DA
ST
ao

B

HN
HN
SU
GK
HC
SY
HE

ot(
KB
6E

t9.95,
tll.50
r10.29
t9.95

425.00

t6.55,
c7.E5

f21.95

t7.95
t9.95,
!l1,50
,24.15
!2.@

tt0.00
er2_65
frr.95

u
Ed

u
ENu

PACE B
B
A,B

R
c
c

c
c
c
c

c
c
c
c
c
c
c

c
c
D

cc
1E

SU
GE

HE

IB
SL
LC
NH
ss
SE

D(

MF

SF

DL

PB

SA

P'
NC
aa
CR
CR
cx

!N
KA
HE

DL

Ml(
MD
GC

LC
QI

OB

tz
EB

!3,1.0O
!9_95
t4.95

B

B

t9.95
f6.90
T',E5

t9.25 +

3ln I

2W

EN

Ed

Ed

B
a
A.B
E
a
E

t6.50
c6.50
i5.50
!7.50
rE.00
t7.t5

!12.95

t6,9i
t9.95
t7.95,
I10.95

c6.95
t5_95,
!7.95

14.95.
e6.50
t6.no,
t9.00

t25.to
t9.95

t9.9t,
!l r.50
t5.95
!6.90
t9.50
tE.95
f6.9t
e9_99

B
A,A.E
B,E C,

Ed

Ed

Gm

EN

Ed
Ur
EN

EN

u
Ed
Ed

A.
Ed

t7.95
t9.95.
flt.50
t7.95,
t12.95 Tdpura Dt.l

a
B

B

B

B
a
B

c
c.D

c.D

C,D
t7.95

T'S{!r.d In.r.bltrg D
c

c.D
t7.95
t9.95
!5.50
eE_9t
t3.5t)
t6.00
!!.m
!3.95
t9.95,
tll.95
ttt.95
t5.00,
rE.00

NEC
B.E
B
B.E
B
a
a

a
B

B

c
c
c
c
c
c

c
a
cUnd.r.l.ndlns YoG W..th.r

t7.5{'
474.95

!9.21 .
!t.95,
c5.50
t9.95
c2.00
c9.95
t9.95

tr9.95
c5.50
e4-0,0
t5-75

t5.95,
4r.95
ct.95
t7.95

t10.00 Dirl c.D

tt0.00
t10.29
tl1_95
t6.95

!10.00
47.95
47.95
t7.91
t7.95
t6.95
t9,v)

!20.(r0
tr0.29
!6.95
tE.95
!E.05

Unortiodd Engt.eE
u{l.l
Ullltlr EPAOM

Ur

(rr
ti

lrr
tr
(ri

tr
ur

ASD Ud

BC
A,A Cac
EC
ARac
A.B Cac
A.E.E CD

B
c
c

c
c
c
c

.D

V.ll.! ol th. Phro.h.

B
B.E
B
A.a
a

FB

FB
IU
MF

t7.5{'
etl,a5

9.50
tt.00
t6.95,
t9.95

c35.00

t2r.50
tl4.to
!15.0()
t9.95
r7.95
a3_93

ll4-95
r59.EO
!45.95

TE,93
t10.m
16.33

t9.95.
!11.50
t7_95,
cu.9t

l7.95
t8.95
I7.95

c

!E.9?.
t!0.9E
18.97,
!l0.tE
f7.05

t5.95,
t7_95

tt7 _25

I17.25
t9.9i
!6-95

459.00
tra.95

19.25 +

tti,@

t10.00
t2t.00
r27.00

A.
Ed

Ur
Ur
Ed

A.
Ed

a

B
a

a
B
B
B
a
B
B
a
B
B

a

GSN
D

c.D GS

VlUn! E rl.id 14

c
c
c
D
R

c,D
c
c
c

c,D

c,D

SY

fE
RH
BE
OE

ts

SOFTWARE L/S7/VGS

CONTINUED OVER
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ufl
f

I

oal

a'" I ,E.
r!

Bs
Bs
Ed

Ed

EA

Ed
Ed

ED
Ed
Ed

Ed

Ed

c
c
c
c

PS
PS
(B

t7.95
!14.95
!14.95
!16,10

Ed. Soll

c
c.D

c.D

c,D

G(

CM
Eo

c
c
c

ES

c.D SH

c
c

C,D
GK

Cfi5AR
THECATWhole Numb.r ArnhD.il.

wlrlt€ B!rr@. Conquering

c
c
c
c
c
c

o!{

KB

RJ

Ed a c,D LM 19 95,
€12.95
t6.95
t1 95
l7,95
t7.48,
!10.50
t29.50
!4.9s
!8.00,
r9.00
!9.95
!8.97,
!r0.9E
t11.90
t9.95
49.95
t9.95
t9.95
!9.95

!19.95
!5.75

t19,95,
124,95
f6.95

tl0

e6.50,
46.00

!9.95,
t1r.50
!11.90
!9.95
r9.95

tt7.23
t5.75

r1r.90
f4.95.
16.50

1t1.25
t4.50

MP

B
B
B
B.E

c
c
c

c,D

QS
GK
DO

BS
ED
Ed

Ed.son
GSN

a
a
B

D
c

c.D
ES
GS

Ed
Ed

Ed
Ed

Ed
Bs

B,E
B.E

c
c,D

BBC

ASD LId

B
B
B
B
B
B

B

B
a

B

B c
c
c
c
c
c
c
c

c,D

SU
RH
XB
DS
su
GM

Ed

B3

Ed
Ed
Ed

Ed

Ed

Di.l

a c

IT

SE
GI(

BO

€s.95

B

a
B
B.E
B
a

c
c
c
c

CD

r10.50
112.00
!7.95
!6.95

fE.65,
tt0.40
t8.9?,
t10.9E
t9.95,
f12.00

B.E C,D

Ed
Ed

c
c

HM B C,D

c.D

c.D

DL

GR

lc

DL

B,E
!6 95

r65.50

BE
B
B
B

B

c
c
c
c
c
c

c.D

c
HC

Ed
Ed
Ed
Ur

Ed

A.S_I(

Dl.l

Ed B C,D LT

HC

LI

so
KN
GX
to

tr0.95

Ur H.C.C S
B !7.95

e65.00

Ed LTS B C,D (10 95

B
B c

lc
OG B

B

B.E

c
c
c
c

!6.50
16.95
t3.95
!6 95

vi
L
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B,E
B
B
B

B
B

B

B

B
B
B

B

B
B.E
B

B
B.E
B
B
B

t
t

il
ii

t5.95
19.95.
!11.50
!r3.95

+ t1.62
t15.0{,

t7.95
f4.95

€10.00

f10.45,
!!3.45
t3.95
r6,95

t5,95.
t7.95
t6.95
f6.99

€r1.50
t5.95
47.95

llr.45

:
trI'

GR
BO

H C.C S.

LTS

c
R

Tf,E trrlvcs
0p

!o

i
:1(
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A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

WEST SCOTLAND

FAIRHURST INSTRUMENTS LTD
Cornp ele range oi BBC eq!ipment

inc uding Econels Printers, Plotters
Colour Monrlors Graphic Tabels Up-
grades, Drsc Drives. D sc Controller ch ps.

Torch Compulers. 280 D scpack
txlensrve range of Sollware

Oean Cou , Woodtord Bd., Wilmslow,
Cheshire Tel: 0625 53374t

NORTHERN COMPUTERS
churchlreld Ford, Frodrh.m, chelhke wa6 6aD.

Telephone: (0928) 35110
Supply and seruice ior Electron. BAC Econel
Apole Apncol IBM lClR6raoo. inlerlaces Etclu
sive Amslrad educalional disiribulors Oesrg. &
manulaclure o, MICFOPULSE producls .c BBC
Specl.um d sc driles lhe BBC exle.na ROM gor
Disc Smrth b I copy& repair ulil ty M cropulse Go d
discs, Yoonglra ner robolics tra.er & b!ggy For
rnlormaiion send SAE Fa.lory shop ooen 9 am

5 30 pm Mon Sal

r
SOFTWARE PRODUCTS

Estuary now haveBBC s n slock logel her with a
wide range oi sollware and accessores
Complele spares k( rn slock The horne

compuler centre
261 Vlctorl. Avt., Southcrd-on-Se..

Phone: (0702) 3,|:3568

r
MEEIIJffY EEMPUTEFS tTE.

. BBC aulhor zed dea ers anc servic-a
cenlre. Torch 280 drsc oack ava table.
Our own credit fac rtes . Access and

Barclaycard lveicome.
We are open 9 ll 530 sx oays a week
141 New Rd., Chalham, Kenl ME4 4PT.

TEL: 826080

MICRO-MAYS
OFFICIAL ACORN/BBC DEAIER

BBC Model B. Eeclron Prlnters: Epson FX80
BX80 Shnwa CP80 Sekosha GP]00 Srar
DP5l0 Dlsk Orive3: Teac I00K sngre rwn
Sn!qan l00h s nqles EBCDisls TV{monrrors
accessores and soltware) Also agenls lor
al.r Commodore. Srncar Orc and Draoon
MAYs cOMPUTERS, 57 Churchsate, iity
Cenke, Leicesler LE1 3AL (0533) 22212

THE VIDEO PALACE
Londons largest home computer
slore. N,4odel B and Torch. ZX
and Commodore 64 stockists.
Full range of games software.

100 Ortord Streel, London W1
Tel: 0l -61!7 0366

PAUL ELECTRICAL LTD
250-252 Gr8nd Drlve, R.yn.. Perk, SW20.

Tel:01-542 6546

lotfiLrdl A.o n dea er FL ,arge ol CJmala
lr.dr| and D sc Drives n Slockffi aLso TRAD|NG As
Woods Badro 257 Lavender Hll. SW]1

a1 228 2682
'P' 

' 
a-)a td-'

K f.lglr @fiDUia.? SJrt.rD,
l- xtvtn xto*rttcLv uloensoro
Oltrcral Acorn BBC dealer and Ser1lce
cerr'e 75 Cro36 Slreel, $le. BBC Model B.
Electron. D sk Orlves - Comana disc drives
from CSX C139 Phone lor prices of larqe'
disc drives Shugart 100K slngles. BBC
d,scs TV (monrlor accessor,es 8 software)
Prinlers - Epson FX80, RX80 and many
more Also Sincla r agenls. Oric agenls and

the Dragon service cenlre.

IIIEST COFST
PERSENRL EOMPUTERS
BBC Acorn and Torch dealers. Range o,
Disk DrveS. Prinlers and l\,4onilors on

dlsplay
47 Kyle Streel, Ayr.

(02921 285082

We stock a
wide range
ol sotlware
books and
peripherals

%rlL
20 Commerclll Bo.d, Lerwlct, Sholl.nd 1.1..

(0595) 2145 8BC

Suffolk Computer Centre
BBC r/.ro.c,r uLtir S,.r!.! & .rortrriror C4tr.
i\4rcroco,nputers . D sc Ilfives . Mon lors
Matr x & Dars,,,whee p. nlers . Jovsi,cks

Uasselles . L gtri Pens . crapn cs Tab el
Books & Soit,!are

3 Garland St., Bury St Edmunds.
Telephone: 0284 - 705503
Open l,,]on Sar 9 5 30

SIMNETT COMPUTERS
LIMITED

oneollhe ll(sra,gest ndepe.denlsupp ersoimcro.
compule/ equpmenl FLnq 0t-5411495 or v6l Un I I4
Sl Georoes nd Esl 180 Fchmono Boao K noslo.- lpon Thames sune/ rT2 5OB

BUYING GROUP - YES THAT'S USI

aaaaaoaaaaaaaaaaaaa aa
STATACOM

'18 & 20 Grove Road, Sutlon, Surrey.
Tel:01-661 2266

Computers and Peripherals
3 Hilachi Drive 5% range

Printers and Monitors
2nd processors, business machines.

..ffi Local
service and
nodhern
mail order
cenlre

ll([ft MrcRocoMpurERs
120/ 122 Oat\ten Slreet, Blackburn,

Lancs Tel: 0254 672214
Open gam lo 530pm Mo. Sat er.epl

Thlrrs garn lo 12 30r
ACORN/BBC DISTRIBUTOR

Forlh and Pasca lor BBC 1,4 cro an. to. Egs..l
HX20 Pr nlers D sc Drives Conslmab.s

E Lolgh C,/rnputct ltJtt€rlt
NEVER XNOwlNGLY UNDERSOLD

Otlic al Acorn/BBC dea er and service cenlre
7 Covcntry Roed, Hlnckl.y, L.lc8 LE101OF

Tol: 0455 812139
BBC Mode B Eeclron Drsk dnves - Cumana Drsc
d.ves lrom CSX e149 Phone lor plces larger dsc
d ves Shloarl100Ksnoes BBC drscs TvLmonlors.
accosso,,e; & sotwa,eiPnnre,s - Epson Fx8o. ar80
and ma.v more Also Sinclar aoenls Orc agenB and

Dragon serv ce cenlre

CROYDO N
CO MPUTE R
CENTRE
Oilicia Acorn dea-, d.a ser!Lce c,.rlre FLr

range ol pefipferais a.d spares 1or BBC [,4]cro
E ec1ro. T.r.n elc

294 Erigslock Rd, Thornlon Heath, Surrey.
8F NG TH]S COUPON FOR 15 D SCOUNT

T€l: 01 - 689 1280

nrcRortL
Gor|l|rt Gc"a

ACOBN STOCKISTS & SERVICE CENTBE
Compele range or Acor.,8BC equrpment & up-
grades Pr nre's (Sra,. Epson Jur ) Orsc O,rves
(Pace, Iorch Z8O) Specialist HOM'S & peripheral
equ pmenl (Sold sk computer coocepls Educa-

t ona Sollware elc.)
Ralnlord hdtlrlrlrl E.irl., Mlll !.ne, R.lnlord,

sr H.l.n., M.6ey.rde. Tetr (o144at) 5242

a
a

a
a

a

SHETLAND ISLES

SUFFOLK

GREATER MANCHESTER SURREY

MERSEYSIDE

aaaaaaoaaaaaaaaaoaaaa

CHESHIRE

LONOON

ESTUARY

D./ccc\

SURREY

LANCASHIRE MI DDLESEX

TWICKENHAM COMPUTER CENTRE
Acom. BBC. dl.lrlbuor..nd Aprt@t d.!l.n

Nlcro Conrpulers lor home and busrness
plus p e r r p h e r a I s / s o f I w a r e and
accpssofies A wdys a wrde range rn slock

al
72 Heath Road, Twickenham, Middr.

TEL:01-892 7896

ffi
LEICESTERSHIRE

a

a
a

a

a



A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

sussEx WALES YORKSHIRE

0lt mtEhaEl
I lr lsi rx'ais Srlsl('r ns I -l( I

r95 Londo. Rd., Bu.g$5 Hflt, Sr_ Tet:04446 45636

GWENT COMPUTERS
Everything for the BBC computer.
ACOBN AUTHORISED OEALERS

CUMANA DISTRIBUTOR
92 Chepstow Road, Newporl NPg 8EE

Tel: 0633 841760

LEAMINGTON HOBBY CENTRE

fu EEG, @

I

,
The leading B.B.C.
dealer intheNorth

irou!r 
'

rl((I
533 Durh8m Fo.d, Low Feil, Gal6shead

TEL: N.wc..tl. 091 il87 2489
rope. 6 days gam 530pm lsal toam 5 30pm)

ACORN/BBC DISTRIBUTOR
Forth and Pascal lor BBC t\,4 cro and for

Epson HX20. Prinlers, Disc D ves,
Consumables -

DON'T LEAVE IT TO
CHANCE. GIVE YOUR

BUSINESS A BOOST BY
ADVERTISING IN

A&B DEALERGUIDE

PHONE JASON ON
01-437 0699 for details.

I

I] I I

I tli I I','/ i
I
R 1T[.

IEL IIEXt /158800
]{(rftt{srooo Hot tc

I{ORIH SINET LS72AA

TYNE ANO WEAR

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

Adverrise narionally in rh8e columns ro ov.r 100,000 rerde6lor o.ly
40p p.r word (mlnimun ch.rEe 15 words) Shply pri.t your he.!age in
th. coupon ..d 3end wlh your cheque or po.t.l order had€ p.y.bl. to
Arg!s Speci.litl Publicrlions fld lo

CLASSIFIEO OEPAFTMENT A & B COMPUTING
No. 1 Golden Square, London Wl.
01-437 0699

Name

Address . ..

Tel. No. (Day)

Please place my advert in A & B Compuling for E issues. Please rndrcate number ol rnserlrons requrred

To appear in the Nationwide Dealerguide at t27 pq insertion, simply fill in the details below

Company Name 

-

Tel No & Contact 

-Additonal Copy __ _

No ol lnsertions
Post to: A&B Com utin , Classified De t., ASP, 1 Golden uare, London W1 or phone 01-437 0699

BBC B'3 Pfus Bangc ol Pdnt .3/Dilc Driv€3/
MonitoB. orr Site Scryicing/Upgr.dG -

V.rilty o, Softwlre
CoU]3.3 on BBC Mkro rrom €15.00

WARWICKSHIRE

Walwcksh res soe oflcral BBC Micro Dealer
and Service Centre Speciaisls in l\lontors
CLrmana and 8BC Drves, and Epson Pr nters

121 Regenl Slreet. Leaminglon Spa.
TEL: (0926) 29211

A & B COMPUTING _ CTASSIFIED ADvERTISEMENT - oRDER FORM

Address



Lrneage: 4up per woro. El 
=Semi display: t9.00 per single column centimetre.

Fiing tor information on series bookings / d iscou nts.

All adverlrsenrenls I thrs sectron rnusl be preOard
Adverlrsemenls ar€ accepled subtect 10 lhe lerms and condrlrons
p nled on the advertlsemenl rale card (avariable on requesl)

Send your requiremenls to:
WILL FOX, ASP LTD,
1 GOLDEN SOUARE, LONDON U'l.

01 437 0699

SOFTWAREaccEssoRlEs
SUPERB HARD COVERS
lor your BBC Mlcro & Eleclron

Engineered in top quality high
impact riqid ABS - verylough.
Super textured linish in cream
to tone with your Micro.
Looks atvactive in lhe home.
Cushioned on ioam pads.
Gives excellenl proiection.

-==

BBC Cover: el0.95 /+r1.55 pEp./
Electron Cover: 16.95

ftl.0A p&p)

Send cheque to:-
TEKFORM

crange Clo3e, S.ndbtch,
Che3hke CWl1 9ET.

Tel: (09367) 3098

DERLITE PAYROLL
WEEKLY OR MONTHLY

Covers all aspects of Tax, NlC, SSP etc.
Saves on up to 850/0 of your off ice time.

For up to 20 employees [35 + VAT
For up to 45 employees f,55 + VAT
Payslips included. 40/80 track disc. Two discs

Less 1 0olo

Full details on request. Dealer Enquiries lnvited.

Derllle Ltd., 31 Normandy Way, Bodmln, Cornwall
Tel: 0208 2865

BBC/ELECTRON
"IMAGE 2"

without doubt lhe besl back-up
cooier monev can buv Cooes
wiih Drobabl; all sollware. Send
SAE ior delails ot incredible lea-
lures Unlocks & locks progs.

1000/o M/C f4.80

PETER DONN (Dspt AB)
33 Little Gaynes Lane,

Upminster,
Essex RM14 2JR

jbs records
co PUTER PIOCRAIIS

ne.l-ilm. or isrow) Hlgh-rp..d
prolessrona Casselle Ouplicalron and
B anIs 1 - r0001 Computer p,rnred
cassefle Labers BBc o,sk ouphcarron
and uolormatled orsks 1 ,500+ Fssr

secur ly delv6ry service

lbs recor.lt - a dlvlalon of
FlttEtBoiD LlD, 19 Sadlrra waY.
x.rtford sc14 lDz 0992.5511!6

MICnO-SERV tor exped repairs
lo BBC machines and disk drive.
For details call or write tor Unit 4,
Denny Workspace, Denny, Scot-
land FK6 6Ow. Tel Denny (0324)
823468

COMPUTER
SOFTWARE

Butlnatr anat Gamaa tor mo.t
Compulan

Commodore 64, Vrc 20. BBC.
Alari, Oragon, Speclrum, M2700,
zxal -

New Releases tor CBM 64.
Spoctrum. BBC, Atafl, Oragon,
Sp€clrum, MZ70O, 2X8r.
N€w releases lor CBM 64 Spec-
lrum, BBC. Ev6ry 2 we6ks - iust
send S A.E. and we send you a
now lisl €very 2 weeks.
Altai C10 deta cass€ttes 40p
€ach, 5 C'15 data cassettes f2.40
5%" lloppy discs O/sided - DL
densily. C2.30 each or 5 tor C10.
Sond to: ll. J. S..w..d. sl. ol.l'r
Ro.d, Slraton, Bud., Comwall

EX23 oAF. T.l: (O!tA) 1179

ASTROLOGY
lor begginers Special starter
pack for on y al 1 50 Cons sls
ol a simp e programme lo
calculale a horoscope, an
introduclory book et and 2 selt
teaching prograrnmes (how 1o

interpret the horoscope)
NO PREVIOUS- KNOWLEOGE REOUIRED

tor the B.BC., A&B Electron
and many olher micros, also
wide range ol programmes lor
more Experlenced Allrolo-
ger3. Cash with order (add
50p outside U.K.) or large
SAE lor free Catalogue to:
ASTROCALC (Oept A&B),

67 Pearcrolt Rosd, Hemel
Hempltcad, Hert3 HP3 8ER.

Tel: (0442) 51809.

JOYSTICKS
Fo, 6BC Mlcro. iop qu.lltt lot llct.
at an amazinqly low prce Only
el0 95 a parr ncrudngP&P Easrei
lo handle and fasler than olhers
cosling twice as much Cheques/
POs ro Pedlrcn, D.pt A8, 21
Woodhou.e no!d, Lordon N12

gEN.

DIABY: BBC B. organ ze your life
wrlh comprehens[te diaty /
planner Unique ,eatures rnc uding
aulomalic reminders. Casselle
i10 50. D sc 811 50. lnlersofl. 7
R chmond Road. Exeter

PRACTICAL COMPUTING
A series ol1 day courses tor begin-
nersi programming; business apph-
calrons t25 per day (lunch

included), wllh quallied 1uilon.
Detai s lrom:

COMPUTER WORKSHOP
32 Syd.nh.n Ro.d, SE2a sOF

PHOi{E: 778 9080

HOitE ACCOUNTS.
Use your home compulerl
Comprehensive coverage ol bank
accounls, credil cards, HP., etc.
For BBC and ELECTRON. t8.45.
Free delails: Oiscus Sotlware,
Freepost, Windmill Hill, Brixham

,TO5 9BB. (080 45 55532).

TOUCH TYPING TUTOR: BBC
B/Eleclron, learn rapidly with
superb graphics showing key
depressions. many exercrses
Cassele f8 00 Disc t9.00.
lntersoft, 7 Bichmond Boad,
Exeler

TYPEASY BBC B or Electron
complete typing course. 139
graded exercrses error checks.
lrmer Cassette 48.95 Dlsc C]2 50
Econet Disc 850 Carswell Com-
pulers, Carswell Barn, Faringdon,
Oxon SN7 8JN.

TYPE INVAOERS BBC B aIIacK
by lelters or words klll by typing
lhem cofieclly, 10 dillerent levels.
4 speeds, suls child or experl
Cassette 86.95, Disc e10 50,
Econet Disc e42 carswell Com-
puters, Carswell Barn, Faringdon,
Oxon SN7 8JN.

DRIVE A TRAIN
Drive in your own home, such
famous lreins as the Flying
Scolsman, Cornish Riviera.
Master Cutler end ths Royal Scol.

Exciting and addictive games
for th6 rail enlhusiast and layman

alik6. Our latest game:
Foy.l Scol: F'om Eusron lo Crewe wrlh
a choico ol mot've power - class a7
advanced passenger rain and C rass 66

Cornbn nM.r. From Paddrnglon to
Er€ter with 3 srop ar Readi.g Hauled
by HsT, Cla$ 47 and class 50.
lr..r.. Cull..: Sl Pa.craslo Lei6esler
lasr or stopping (6 starions) behind
D€ak class 45. 47 or HST
Flyhq gcol.mrn: A lasl dash lrom
x'nos cross lo Oo.casrer behind rhe
reo.-nd.rv Oeh'cs HSl or Srush 47

A lol lhe above games availabretorlhe
BBC B, CBM 6,1. Spectrum 46K. Price

!7.50 each inc PaP
Av.ilable lrom:

Deekly System!, Depl A&8.
18 S.llord Cloae. Woodrow

South, Reddltch, Worc..
898 7UN.

DUPLICATIO}I

ASTROLOGY

Forlm or9.nl.ltlon lor CompuLr Atl
SOFTIYAFE: SPECTRUM aBKi

lrAl: ltem, menu controlled
g/aphrc animalions, advanced
visual artilact $.00
llA2: Comprlalron ot compuler
arl rdeas, Includes Carry On
Computing, Word Generalor,
6tc. c2.50

BBC (i'ODEL B)
itA3: Martin Rooles Vol. 1 - 6
programmes by prolessional

e3.00

Mlcro Arts (AB) PO Box 587
London Sw4 gPH.

M!CRO ARTS

ALL SOFIWABE WITTI FREEGLOSSY
fICRO ABIS MACAZINE

A & B COMPUTING

El=l]rlIf:Fl

aDD-O1{S

SOFTWARE
EDUCATIOilAL

COURSES

SOFTWARE
APPLICATIOT{S



SOFTWARE LIBRABIES nrEffi EXTERNAI.,ROM
BOARDS

I/AKE THE MOST OF YOUR

BBC MICRO
READ THE FIGHT BOOK

Send e1 now for a
lully detailed list of

over 130 titles.
NEAT OUEST LTD
14 Newlands Close, Yaleley

Camberley, Surrey GUlT 7HE

For the BBC computer

BBC and ELECIRON owners.
qu ck confidenlial lislrngs made
from your cassettes 6pper 55line
(AV.) page L4in. Ei 00 incl. p&p.
Reductions. Send lapes or SAE for
details lo: Programs in Print, 18
F nch Close Thornbury Bristol
8S12 rTD

BOOKS

northemre

0 sRrrIsH MANUFTcTURE + A.LIows 8 RoMs oN LDIE
+ HARDWARE-BASED RoM SEI,ECTIoN AvoIDG SoFTWARE

INTEBTCTION BETVYEEN TII'ETTY ROMS

+ swrrcH To REet IRED RoM t SING MAltuAt swITcE
OUISTDE TXE UNIT

+ RED LtGHlB tr'IDIcATE THE SELECTED RoM
+ HrT SREAK' l\f, ACCESS ROM, NO NEED TO lrI;E

SOETgVIXE COMMAND
+ NCLUDES zr socfcT. FoR INSTANT CHANGING oF A

SELECTED ROM
S ntd,uoes sBc cABLE AIID RoM soclcr coNNEcroR
+ INCLUDES SIMPLE FTTTING INSTAUCTIONS,

JUST PLUG IN AND GOI

ffiplease conird: G.reth lilttrsr
Churchi€ld Roa4
Ff,ODSIIIM
Clrcshire WA6 6nDrer:M35ll0

Marl H.,rird d
Judih Albrel
Micro hbo
Divilicn

SERVtCES

One of the ways we keep a check on the advertising that appears in the
press, on posters and in the cinema is by responding to consumers' complaints.

Any complaint sent to us is considered carefully and, if there's a case to
answer, a fulI investigation is made.

Ifyou think you've got good reason to complain about an advertisement,

It will tell you all you need to know to help us process yo

ASA Ltd,Dept 1 Brook House,Ibmngton Place, LondonWC1E 7HN

;lority.The

send off for a copy of our {ree leaflet

complaint as quickly as possible.

StandardsAuth
If anadvertisement is wrOng,wdrehere toput

Its easy complain

Onceyouknowhow
a

to
tisement.outan

This space is donated in the interests of high standards of advertising.

STAR.SOFT
(BBC SOFTWARE LIBRARY)

Vyhy buy prog,ams when you can hire at a iraction of the cost?
JOIN THE BBC SOFTWABE LIBFARY

** Large varied selection ol software **** Expanding Catalogue **** Hire rates from f,1 per fortnight **** Software sales at big discounts **
We offer a last, quality service at competitive rates. Only !6lile

membership inc first program free.
Send cheque/PO for C6 payable to STAR-SOFT or send stamp

for catalogue:

STAR-SOFT
16 MARTLANO CRESC, BEECH HILL, WIGAN, LANCS.

fELi 0942 47574

]

Trade enqui es welcome

+
r49.95

itright.



AWeSOm€ rnrrs conception

Brilliant in its depiction

DynamiC rn irs execurron

The world you are about to enter bears no resemblance to any arena you ever
encountered before. Weapons are ofno avail in this small habitar.

The only sources of protection at your disposal are quick wits and fast reflexes.
The only reward is to survive against monsters ofunbelievable ferocity and
cunning, and to avoid hazards more perilous and deadly than any you might ltnd
on a trip through the outer universe. This is the real world, populated by the
crealures ofour own inner universe, where nature is red in tooth and claw. Brace
yourselfnow, and come with Starcade into the still water and deceptive calm of
the SAVAGE POND.

COMMODORE, ATARI, BBC/ELECTRON (r8.95 each)
On disc for COMMODORE, ATARI, BBC/ELECTRON (t10.95 each)

-:

produced by
ARGUS PRESS SOFT\O(/ARE

No I Golden Square, London \i01R 3AB
Telephone: 0l 437 0626
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COMMODORE, ATARI, BBC
(!8.95 each)
On disc for COMMODORE, ATARI,
BBC (r 10.95 each)




