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Announcing ^more exciti^g
program5forthe BBC.

Acornsoft is the soltware division of Acorn
Computers, the company that designed and built the
BBC Microcomputer. Here are four more exciting
programs, all designed to get the most from rour BBC
Micro.

\I c Cardcn (S9.95) is a cassette based on
Shirley Conran's successful book It's a problem-solving
program which pmvides the complete beginner with
instant answers to the questions of what to plant and
where. Simply tell the computer whether you prefer
a shrub or a flower, the tlpe of soil,light and shade
conditions and required flowering time and the
computer will come up with a selection of possible
plants.

l)rau ts& Rcversi (S9.95) isa cassettecontaining
tto traditional board games lbr 1'ou to play against
the computer. Both give a graphic display oI thc board
on thc scrcen and you can enter your movcs with eithr-.r
keyboard or joystick. 'l'he games can be played at
varying lcvels of diffrculty and on the higher levels you
will find the computer to be a very worthy adversarv.

Hoppsl (59.95) is a game on cassette which can
be played with either keyboard orjoysticks. Hop the
frogacross the busy motorway trying to avoid four lancs
of fast-moving tralfic. To get across the rivcr to the
fro$ lair you must leap on to the logs and turtled backs,
but beware of the diving turtles, the crocodilc and
the snake.

BCPL (999.65) is a flexible modern structured
language that's very easy to learn. The package consists
of a BCPL language RO\'|. a 40/80 disc and a 450 pag,'
Uscr Guide.The disc contains the BCPI. Comput.r-
a Screen Editor and a 6502 Assembler. BCPL is

particularly good at handling Input and Output and is
ideal for writing utility programs and to develop gamcs
and commercial packagr:s.

ILrrr to gr'1 \r'orn.ol1 Irr'ogllms.
ll' rorir, a cr, rlil carrl lrokl l anrl uorrkl lil.., t,'

lrrrr l hr' llr0gI rrr. slto$ r in th is itrlr Irtis('rll( n1. r )r' il \ (,

s,rrrkl likr, 1o krrru lltc ittltlrss ol rorrt n('alr'st (trx k i-1.

.irrsl phorrr' (ll-2lX) lll00.
\lttrnltirr'lr. rorr can lrrrr tltr'programs rlitllllr

br scnding oll thr.orrler forrr lrrlorr to:
\r'ornsoli. r'lo \r'r'tor \llrkttirrg. I )r'nington l.statr'.
\\ r'llingbonrrrgh- \olthants \\tl 2ll L.

,\lso ust lhis lbrm il rou nould likr: to rtclirc
thc currenl litr' \rrrrnsolt t'utllogttr'.
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0 (lrrrlit ( iarl Hold,'r's. 'li'L'phone 0l-200 0l{)l).

trb: Acornsoll, r/o Vector Nlarkcting. l)enington llstate,
Wellingborouglu Northants \NB 2RL.
Please send me the following:-
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To open PC Files on the BBC, we have a personal summing-up by
Chris Curry ofAcorn Computers Ltd.
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A general view of the Beeb:
main points, functions and
advantages. Colour photo-
graphy showing the micro
and its workings.
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Lots of add-ons for those of you keen to expand, enhance and
improve your micro.
Lots of photos, too.

A handy "tree of applications" is included in this comprehensive
run-down of software and the best packages out.

Forth, Pasca l, Lisp, Basic, lf you're undecided here's our pocket guide
to which is best for the application you need.

N I

Getting deeper into technology here, we delve into trser-defining
characters and all aspects of improving graphics displays on the
BBC.

Teaching would-be Hardy boys and Mic-
rokids the BASICs of computing.

Beebplot, Beebcalc & Beebcash -your complete office package for
theum... ah... ohyes,the Beeb.

A run-down of some ofthe best games out, plus Biorhythms, Sniper
Ambush and Paypacket to tap into your micro.

Iar
This is our section to help you further than our humble pages . . .

books, clubs, dealers and suppliers comprehensively listed for your
reference.
And don'tforget ourfree pull-out Commands posterl

o T N
HISTORY

MICRO ETE

RALS

SOFTWARE

LANGUAGES

GRAPHICS

EDUCATION

BUSI SS

GAMES &
PROGRAM
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PT

{07331 237999237799. Pnnled byThamesmoulh Pri.ling, Sourheno. Edrcr: Derdre Boyd. An E diror: Dolo, es Fairman. Adven'sement Mansser Jsm€s Scoular. Assistanr
Advonrsomonl Man6ger: Hube.tWnghr.An Dtecro': Jrm Daosie.
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HISTORY BBC Micro

Atomrc nse
to tame

HISTORY
The history of the BBC Micro is a short one - a quick rise to fame and fortune

To those familiar with the Atom, the
BBC micro is no stranger. The BBC
micro uses the same microprocessor
as the Atom, and BBC Basic evolved
from Atom Basic.

When Acorn Computers heard of
BBC television's interest in a micro-
computer system to go with their
computer literacy programme, we
tendered for the contract, submitting
a design for the Atom's successor.

ln February 1981, the design, pro-
duction and distribution of the BBC
m icro was awarded to Acorn Compu-
ters. Volume production was under-
way by the beginning of 1982.

How did it all start?
Acorn Computers was founded in

1978 by myself and Dr Hermann
Hauser. I had spent the previous 13
years working for Clive (as he then
was) Sinclair in Cambridge as a
development eng ineer.

Hermann had obtained a PhD in
physics at Cambridge U niversity,
then he joined forces with me at the
Cambridge Processor U nit.

This was the forerunner of Acorn
Computers.

TheCambridge Processor U nitwas
a consultancy specialising in microp-
rocessor applications. The experi-
ence gained by it led naturally, in the
spring of 1979, to the forming of
Acorn Computers, and the launch of
our first home micro - the Atom.

The Atom was sold originally in kit
form for L210, and has since sold
30,000 units.

We are proud to be the developers
of one of the best selling British
micros. By May this year 100,000,
BBC micros had been produced.
Soon this figure will reach 150,000.

Many ofthese machines have gone
into ourcountry's schools. lndeed, 85
per cent of all machines ordered
under the Department of lndustry's
primary schools scheme are for the

BBC micro.
We are also developing and pro-

ducing expansion options, which are
important to the BBC micro system.
Of particular importance are the
second processors, which will enable
users to turn their BBC micros into
'fully-fledged' machines of business
computer power.

There are, too, teletext and Prestel
adaptors. Users will be able to
download sottware from the televi-
sion set or over the telephone line
with these.

Then there are the new products
being developed for the future. The
first of these is the Electron. lt is a
smaller machine than the BBC micro,
but it contains many of its powerful
features. The Electron may prove to
be as popular with the home user as
the BBC micro.

'85 per cent of all
machines ordered under

the Department of
I nd ustry's pri mary Schools

scheme are for the BBC
micro.'

- Chris Curry
So what is Acorn Computers like as

a company?
As the user of a BBC micro or an

Electron, you probably have most
contact with our customer services
department. Behind that are more
than 200 people, one-third of whom
do nothing else but design and
develop new Acorn products.

Most ofthe manufacturing is done
by outside companies. Three are in
this country and one in Hong Kong.
We also have a team of Acorn
'auditors' who carefully monitor the
factories to ensure that the high
quality of their product is constantly
maintained.

Distribution of all our products is
carried out by Vector Marketing, a
subsidiary of Acorn. The company is
responsible for all deliveries to the
dealers, overseas dislributors and
the public.

Another subsidiary - Acorn Over-Belt fed components add to the automation
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PC Files HISTORY BBC Macro
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Workers at the Acorn factory take a close look

seas Limited - has been set up to sell
the BBC micro and other products
abroad.

This is particularly important now
that BBC has sold lhe Computer
Programme, the television series it
made about computers, to countries
that include Hungary. lreland, Singa-
pore, NewZealand, Australia, and the
United States.

The design and development de-
partment pu lls many of its staff from
the U niversity of Cambridge, inwhich
city Acorn Computers is situated.

ln this team is a grou p that special-
ises in the design of microchips for
Acorn's own use. The grou p collabo-
rateswith the engineering laboratory
of Cambridge U niversity.

A very important subsidiary com-
pany of Acorn is Acornsoft. This
company develops all Acorn operat-
ing software, and is responsible for
marketing the application software
designed by hobbyists and profes-
sionals for Acorn machines.

Many of these programs are writ-
ten for use in schools.

The BBC micro's place in education
is strengthened by the Econet local
area network system. Econet enables
up to 254 Acorn micros to communi-
cate with each other, and to share
expensive resou rces, such as printers
and disk drives.

Perhaps it won't be long before we
see entire schools wired for proces-
sing through such micros so that
every classroom can communicate
with any other, and with classrooms
in other schools.

So that is what Acorn Computers is
about. lt is our objective to play an
important role not only in school
computing, but in computing for the
home and business. We aim to,
provide easy-to-use, well designeo
machinesthat are familiarto all levels
of user.

Ghris Gurry is Joint Managing
Director of Acorn Computers

Limited.
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PC Files MICROMETER BBC Micro

One of the key aftractions of the BBC micro is its

expandability. Essential to this is the Acorn Tube which

ensurcs that the user does not end up with an obsolete

machine as trclrnology moves on. Paul Severley

reveals all-

MICROMETER
lfyou have been trying to sort out how
the BBC computer works, either from
a hardware orsoftware point of view,
you will probably have come to two
conclusions.

Firstly, it is a very complex system.
Second, it is extremely versatile and
expandable.

Everything possible seems to have
been done to ensu re that this is not a
'dead-end'machine which you will
have to throw away after a yearortwo
when its basic technology is, inevit-
ably, superseded. The basic ccmpu-
ter is the starting point for connecting
to many other systems.

The system supports all the usual
peripherals, such as VDU, cassette,
and disk. The most important single
feature which ensures that this sys-
tem willkeep going much longerthan
most is the Acorn Tube. Other manu-
facturers could, and possibly will,
come out with a machine which has
the same feature as the BBC micro,
but is only a fraction ofthe price and is
available off the shelf. But beware of
imitations. lf it does not have an
Acorn Tube then it will be a dead-end
machine.

The Tube is a high-speed (2MHz)
communication system. lt needs a
quite complex hardware interface to
pass bytes back and forth between
two processors. lt uses FIFO buffers
and interrupts, so it allows true
para llel processing.

The arrangement is that the 6502
on the main board handles all the
input and output - keyboard, VDU,
printer, cassette, disk, user ports, and
so on. These usually take quite a lot of
computing time. The second proces-
sor deals with language processing,
and calculations.

The first gain you get from this is
thatthe processing speed, even using
a 6502 as a second processor, is more
than doubled. With only one proces-
sor, everytime you want to output
data, the micro has to stop its
calculations, output the data, and
then pick up the calculations where it
left off.

With two processors, the second
one does some calculations, then
simply shoots the data down the
Tube. The inpuUoutput processor
deals with it in its own time. And the
second processor carries on with the
calcu lations u nhindered.

lf you are not so keen on the 6502,
you will be pleased to know that you
do not have to use the same proces-
sor at both ends of the Tube. You
could equally well use a 280 as the
language processor, so that you can
take advantage of its suitability over
the 6502 for data processing applica-
tions.

Also, choosing the 280 second
processor board is said to be'fully
CP/M compatible'. You obviously
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PC Files MICROMETER BBC Micro
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cannot use any CP M software which
is machine-specific, so that rules out
virtually all the 280 software, for
example.

The other factor giving an overall
speed improvement is that both the
280 and 6502 second processor
boards will be working at a clock rate
of at least 3MHz. Acorn is trying to
push up the speed to 4MHz.

Acorn is also developing a second
processor board using the National
chip. the 16032. lt is hoped this will
also run at 4MHz.

UNix, UCSD, Pasca l, Fortran, Cobol
and at least another half dozen other
high-level languages should all be
available by the end of 1983. That
would give the machine a processing
power simila r to some of the present-
day minicomputers at less the cost
and, some would say, greater re-
liability.

Apart from the gain in speed
achieved by using a second pro-
cessor, there is also a gain in size and
speed of memory access.

The maximum amount of memory
which one 8-bit processor can
address is limited to 65 Kbytes. This
has to include ROM and memory-
mapped inpuVoutput aswell as RAM.
The BBC Model B has 32Kbytes ot
ROM, memory-mapped input/output
and 32 Kbytes of RAI\4.

To make use ofthe highest resolu-
tion of graphics, you need 20K of
RAM. And nearly 4K is used up for
operating system workspace, serial
input/output buffers, sound buffers
and soft-key buffers. So you are really
down to about 8K for your program
and variable storage.

One possible means of improving
on this isthe capacityfor accessing an
extra 64K or RAM, ROM, or input/out-
put in a 'paged' mode via the 1 MHz
extension bus.

You store up to eight bits of the
auxiliary address in a special register,
FCFFH, Then as you read and write to
locations FDOOH to FDFFH you will
be addressing locations in the speci-
fied pages of the auxilia ry RAM.

THis is much slowertha n accessing
the on-board RAM. This is because
the access is at 1 MHz rather than the
2MHz at which the 6502 is ru n ning. lt
is also because of the time taken in
setting up the paging register. Some
thoug htwould have to be given to the
softwa re implementation of this
system.

lf you have a second processor,
even an 8-bit one, it will immediately
provide an extra 64K of addresses.
There will have to be a small 'boot-
strap'ROM on the second board to
sta rt it on power-up. There is ca pacity
for 60K of RAM on both the 6502

f; board and the 280 board. This RAM is
l. accessed at the full 3MHzor4MHzat
e which the second processor is run-
e nrng.
E lf you then go to a 16-bit second
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MEMBERSHIP NOW EXCEEDS 18,OOO
BRITAIN'S LARGEST COMPUTER USER GROUP

18,000 members can't be wrong- BEEBUG provides the best support for the BBC Micro
BEEBUG Magazine- NOW 64 PAGES devoted exclusively to the BBC Micro.
Programs-Hints & Tips Major Articles - News - Reviews - Commenta ry.
PLUS members discount scheme with National Retailers. PLUS members Software Library.
10 Magazines a year. First issue April 1982. Reprints of all issues available to members.

SCREEN SHOTS FBOM PROGRAMS

Magazine programs now available on cassette to
members at f3.50 inc: VAT I p&p see April/May
issue for details.

"' hluh 0l n 0rr[!d
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HEDGEHOG JUNE 1983

ETLIPTO JUNE 1983

t l lli:::"

BARCHABT APRIL/MAY I983It{vAst0N APBtt/MAY 1983

8Att00Ns
JULY 1983

BEIUBIII OF THE OIAMOIIIO
JU E lS83 & JULY t983

Fahtuaty lssuct Ptogrcm Features: BEEBMAZE Find yo!r way lh.o!gh the
randont maze, guided by 3D views lrom lnside the maze an excelle.r game
FIVE DICE A Beeb implemenlation of YAHTZEE lRl, a novel dLce game
Also a lisring ol WINDY fIELD a creation Jrom Acornsoil, SPIROPLOT
screen doodler, and a complele memory display program in a user key Pl!s
Machine Code Screen D!mps for the Epson and Seikosha Printe6; arlicles on
USING FILES, DEAS ON ANIMATION { ncluding a Rotating Cube program),
an lnlroduction to theUseo, Procedures, a S!Nevof Eooksonthe BBC Micro,
and a Roundup of Disc Sysrem Hlnts. PLUS a variety of HINTS, TIPS ANO
INFO, including a single VDU command ro perform a SIOEWAYS SCROLL

March Issu€: Prooram Features: Life l32K), Arrillery Duel (l6K/32K1,
Sq!are Danc€. 3D Rolation {will rotat€ any oblectl. Prinle.s for the BBC micro

Bevlew o{ Epson. Seikosha, Tandy and Olivelti Whar to do with the new
Operating Systen, Disc Formatrer Program, and full Disc inslruction ser,
Newcomers adicle on Text and Graphics Windows. PLUS How 1o get a new
Ope.ating System ROM and a specialdealon Wordwise lmembe.sonlyl.

April/May lssu€ Spscial Annivarsary lssue-Contains ind€x to th€
whole of AEEBUG Volume 1. Music Cohposer-create complex 3 pan
harmonies wnh this synlhesiser Proqranr Colour bar chart son€rator
program. Be€b implemenrarion of the Conn€ct'Four Game. lnvasion a
l6k. Plus Review oITape Beco.der! lo.the Eeeb; a Basic Program Editor,
which lists variablesand proced!res. and etecutes Find and Beplace in a Basic
Program; Raviewsof Acornsoft GamosandtheTorch Z80Oisc Pack. Oisc
Men! Program. Newcomers introdlcllon 10 Mode 7 How 10 save the
!nsavablej and a rouline to prinl DoLrble Heiqhr Characters in allmodes.

Jone lssue: Program Features: 'Beturn oI the Diamond'A l6k advenlure
9a me, 'hed gehog' a well implemenied 'frogger' lype game, a nd E llipto. Create
yourownofrtheshelf soundeflectswithSoundwizard. Plusanicleson Using
Fil€s, Rotating and Expanding Chsracters, Using Printers, and How to
multi-program the User Keys. Reviews of The Hobbh Floppy Tape
System, Adventure G6mes, and a Compar.tive AeviewolWordwiseand
View. Plus FX Call Updare, Disc Procram Auto-relocator, Wordwis€
Update, and more BBC Book Reviews.

July bsuc Gam€s: Robot Attack (32k) and Anagrams, a 16k word sam€.
Watchingthe Beebaiwort-a simple program toshowyourmicroatwork. An
inrroductiontodiscs whatarethsyandaretheyworthgening. Balloons-a
colouredaflimation. [4akeyour microspffk like Kenneth Kendal. Bad Program
Lister - lists programs even when th€ computer pronouncss them 'bad'.
Beviews of Epson and Seikosha's new printsrs. Five books of programs
reviewed, plus more softwa re reviews. Using Files Pa rt 4. Afu ll disc secror ediior
prog16m-to read and retrieve lostdiscfiles. And howto mod ify Acornsott's
Plsnetoid. Plus hosts of usetu I hints.

BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY
oflers members a qrowing range of software from

f3.50 per cassette.

BEEBUG iIEW OPERATIITG SYSTEM OffER
BEEBUG memberscan nowobtainthenew1 2OPERATING SYSTEM

ROM al around HALF PRICE
See BEEgUG fi/agazine February, March orAprilfor derails.

Asa resuhof BEEBUG negotiations with Acorn the BOM now mayalso be
otfered by olher lser groups lo thet members.

1. Stadire l32K). 2. Moonlander (16K). 30 Noughls and Crosses i32K). 3.
Shape Match (l6K). Mindbender 1l6K). 4. Magic Eet l32K). 5. Cylon arrack
(32K). 6. Aslro Tracker l32K).
Utilities:'1. Disassembler l16K). Bedefine ll6K). MiniTexr Ed {32K).
Applications: 1. Superplot (32K). 2. l\,4aslerfile 132K).

137O DISCOUNTTO MEMAEAS ON THE EXCELL€NT WORDWISE
WORD PBOCESSING PACKAGE_THIS REPRESENTS A SAVING OF

ovEa t5.m.

trtr BEEBUG FOR
THE BBC MICRO

u
3II

Send fl.00 & SAE tor Sample
Membership: U K f5.tl0lor six months, f9.!X) for one year.

Overseas one year only: Europe fl5,(Xl, Middle East fl9.00. Americas I Africa f21.(x), Other Countries fzl.00
Make cheque to BEEBUG and send to: BEEBUG Dept 3, PO Box 109, Baker Street, High Wycombe, Bucks HPl1 2TD

Send editorial material to: The Editor, BEEBUG, PO BOX 50. St. Albans. Herts ALl 2AB

b

DEVOTED EXCTUSIVELY TO THE BBC MICRO

---:-
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PC Files MICROMETER

processor, you are into the megabyte
region, in terms of memorycapacity.
We don't yet know what Acorn will be
provid ing in the way of Ram with the
new board. The 16032 has an addres-
sing range of 16 megabytes (24-bit
address).

lf you have already used the RML
3802, you will appreciate the advan-
tages of holding the high-level lan-
guage interpreter in RAM instead of
ROM. lt makes the system very
flexible, in that you can use Basic one
m in ute and then, say, Pascalthe next.

The cassette version of the RML
3802, however, has disadvantages. lt
takes a long time to lead 16K of
high-level language every time you
want to use the micro. And you can
crash the machine by over-writing
the interpreter through injudicious
POLEing.

The BBC micro seems to take the
best of both worlds. Resident in the
machine at any one time you can have
up to four different 16-Kbyte interpre-
ters. See the software reviews in the
centre of this magazine for more
details.

Swapping la nguages is simplicity
itself. When you first switch on the
machine you find yourself in Basic or
whichever language ROM you have
in the default position. To change to
another language, type *PASCAL or
*LISP. This can be done either in
immediate mode or from within a
program. So you can change from
one language to another even as the
program is ru nn ing.

This is possible because, on power-
up, the operating system interro-
gates each of the installed ROMS to
find out how much 'privale' work-
space and how much 'public' work-
space it needs.

It then reserves the requisite
amount of private space for each
ROM. h decides on the largest
amount of public space needed by
any one BOM. And it sets the value of
PAGE accordingly. This ensures that
the ROlvls can work together without
over-writing each other's private
workspace. ltalso minimises the total
amount of workspace by defining a
public'scratch-pad' area.

The other very important feature
for software expansion is the com-
mand line structure. Any command
which is prefixed by an asterisk is
called a command line. lt is'offered'
to each of the lang uage ROMs in tu rn
to see if they recognise it. lf they do,
they will execute it.

lf it is not recognised by any ofthe
language ROMs, it wili be passed on
to the service ROMs, such as graph ics
packages, voice synthesiser and user
EPROMs. And if it is not on their list of
commands, it is finally passed to the
current file system, disk or net. lf a file
of that name exists, it will be loaded
and executed.

Another form of expansion is the

strange-looking hole at the left-hand
side of the keyboard. This is where
you plug in your Rom cartridges.

These could contain professional-
ly-produced applications programs
which, as a matter of interest, will be
very difficult to copy as they could
only be RUN and not LOADed. They
could be used to provide an alterna-
tive character set or to give extra
vocabulary to the voice synthesiser.

You can have up to 16 ROMs
piggy-backed electrically on to the
same connector. So when a com-
mand line is encou ntered wh ich is not
recognised by any of the language
ROMS, it will be passed on to the
ROMs in the cartridge to check.

A 16K machine operating system
makes it easy to change high-level
interpreters. So the things you need
to do in any la ng uag e - writing to the
screen, reading and writing to casset-
te, disk, serial input/output printers-
are provided as Jirmware sub-

routines.
Many of these routines are vec-

tored. lf you want to intercept them,
you can redirect them to your own
code by changing the appropriate
vector. Changing filing systems from
cassette to disk or net is just a matter
of changing the vectors.

Many of the firmware routines
have been provided with expand-
ability. lf you look at the VDU calls
especially, you will see that many of
them are followed by strings of zeros
'to allow for future expansion'.

To change logical colou r 1 to actual
colour 6, you use'VDU19,1,6,0,0,0'.
The last three zeroes are redundant to
the call. Similarly, the so-called adv-
anced graphics call, 'VDU23,0', has to
have a total of 10 bytes in it. The third
byte is the register in the 6845 CRT
controller chip. The fourth is the data
that you want to put in it. Then you
follow it with six zeros.

lncidentally, if you want to 'see'the

7

The BBC micro allows you to

hold up to four different

interpreters in main memory at

any one time. This offers

tremendous flexibil ity in

switching languages

BBC Micro
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An exciting prospect for schools

using the BBC micro and its

peripherals is the use ofthe

computer as a terminal linked to

a mini or mainframe.

internal workings of the micro, try
th is:
MODE 4 (or any other two-colour
mode)
VDU 19,0,4,0,0,0 (cha nge backg rou nd
colou r)

VDU23;12;0;0;0 (use zero page up-
wards as video Bam).

You will then see what an 'interrupt
driven machine' looks like.

The lMHz extension bus has
already been mentioned with refer-
ence to memory expansion. But
much more can be hung on this bus
than just 64K of paged addresses.

You could use some of the 64K
addresses for memory mapped in-
put/output - such as lhe 6522
versatile interface adaptor used for
the printer and user ports on the basic
machine. You could also address a
number of ADC and DAC devices

8

such as the 2N427 and 2N428. These
have tristate buffers so can be put
directly on to the data bus. Th is would
then make complex data acquisition
systems a distinct possibility.

You could also make use of these
addresses for your own machine
code routines by storing them in
EPROM.

Paged addressing only uses
addresses &FCFF to &FDFF. Almost
the whole ofpage &FC00 is still to be
accounted for. The idea is that this
should be used for memory-mapped
devices that need only a small
memory.

As you can see from the system
plan, it is this bus on to which the
teletext and Prestel acquisition units
are connected. Here are the prelimin-
ary allocations which Acorn is sug-
gesting:
FC00 - FCoF test hardware
FC]0 - FC13 teletext
FC14- FCl F Prestel

FC20 - FCTF
FC80 - FCSF test hardware
FCgO - FCBF
FCCO - FCFE user applications
FCFF- paging register for 64K pages
addresses
FC00 - FDFF access to paged
memory.

As you can see from the system
plan, the bus willsupport Eurocards.
Some are available from Acorn, but
you will need a buffered pack-plane il
you want to use more than one card,

The Eurocards available include a
'universal' interface for digital in-
put/output, including 6522 and 8255
parallel l/O chips and a 6850 for serial
l,O. There is a laboratory interface
which has 16 l/O lines, optically
buffered with an output drive capabil-
ity of 3 amps at up to 48 volts.

There is an analog interface with
two 12-bit DACS and an eight-channel
12-bit ADC with a conversion time of
100 /rs per channel, a ll controlled by a
6522 VlA. And there isa dynamic RAM
card, accessible only in the paged
mode at 1 MHz.

Yet another powerful expansion
facility is Acorn's Econet. This will be
particularly useful in schools and
colleges. lt ca n also be put to good use
in business applications.

Econet is s imple communication
system using only a cheap four-wire
telephone-type cable to link up to 254
computer stations. These can be
Atoms, Systems, 3,4, or 5, or BBC
micros. They should also link into the
newly launched Electron.

Apart from allowing any machine
to communicate with any other
machine, a number of machines can
share expensive peripherals such as
disks or printers.

ferninal
Another exciting prospect for

schools and colleges is to usethe BBC
computer as a terminal to a mini or
mainframe computer.

This is made possible bythe RS423
interface and the programmable se-
rial processor - ULA. These give
bi-directional data flow with control
through 'ready to send' and 'clear to
send'lines. The R5423 standard is
compatible with RS232, but has a
superior drive.

The serial processor is programm-
able. lt is an easy matter to select the
baud rate for transmit and receive.
These can be ofthe standard rates up
to 9600 baud - at a push it willeven go
up to '19,200 baud. But Acorn doesn't
guarantee operation at this speed.

It is worth noting that the transmit
and receive baud rates are set separ-
ately so that split rates can be used.
When you transmitfrom a keyboard,
speed is limited and you would use a
relatively slow tra nsmission rate.
Then the computer's replies can be
relatively fast.

ssingddreA
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BBc coMPUTERS *Ex Stock*
Model B e3/r6.95
Model B + Disc lnterface f/li}l.go
lCredit cards not accepted as paymenl on
BBC Micros)

BBC MICRO DISC DRIVES
BBC 31 Single lOOK Drive

Expandable to 2 x 1OOK tl95.OO
BBC 32 Dual 10OK Drives f335.0O
BBC 33 1OOK Upgrade for

BBC 31 f 1/$.OO
BBC 34 Dual40OK Drives f545.OO
All Drives except BBC 33 supplied cased with
Connecting Leads, Utilities Disc and Manual
BBC 3 Disc lnterface Kit e 84.95

Fitting Charge f 1O.OO

PRINTERS
Epson FX 80 f425.0O
Carriage *f 7.50
COLOUR MONITOR
lvlicro Vitec 14" f249.OO
Canjage *f 7.5O

NEW
Shugart Single lOOK Disc Drive {Fully
compatible with BBC Micro) e 195.OO + VAT
Carriage f5 + VAT

Supplied complete with all Connecting
Cables, Utilities, Disc and Manual
Expansion slot lor second Drive E14O + VAT

Fast ex-stoch
delivery on
most itemslr!

ACOn
FOR T

'+ VAT
All prices exclude VAT

aac co l{EcToBs
BgC 2l Pnnier C.br. .nd Ahphenol

Prug (nor *3.nbled) c 7.t0
BSC 22 1r.6. Pon Co.6Eror and

cabl.36" e 2.4
BBc23 c.ss6lr. L..d a 3,60
B8C 24 7 Pin Dm PluO e 0.60
AAC 25 6 Prn Dm Plug a 0.60
aac 26 5 P'n 0'n Plus a 0,60
66C 35 O'sc I /0 C.Lre 3aw r oC

ro 2 r 34 w.y C$d Edq. €l2.lb
BBC 44 Anrrogue lnpu! Plug

6 CM, e 2.26
BoC 66 1M 6!s Conn.cior

+36" cabl. f 3.5O

8ac AccEssoRlEs
BBC45 Jovn cks lD.roanr

NSOFT
HE BBC

Aus'ness Games f a.65
T€€ 6l Knowl.dg€ E 4.65

Ma.lal f 465
Arscb'.i M..'pur.no. PR t 4.66
Crcar'v. G'rphrs Cr3sere E a6i
G6phs ACh.n.Casetu E 4.65
D*k Orrry ln. Manual a 4.65
Lisp Cas.6n. 814,65
Fo.rh case.n. Ei/t.65

t1130

SBEO3
s8E04
SBEO2

saE0l

s8x02
s830r
s3102
SBLOl
ssGOr
SBGOT
SBGO3
saco4
sacr5

s3GO5
s6Gr3

sacr0
sac17
saG22

f a65
f 6.65
e 865
r 465

tlo.35
f 465
t 855

a 4.55
a 4.65

ACORNSOFT BOOKS FOR THE
BBC MICRO
sBool

SBDOT
SBDO3 f 750

BBC SOFTWARE IN ROM

1.2 MOS
f52 01)

EastAnglias
w. Ieading sapplier

COMPUTER COM PAI\TY LIMITED

choice fot @ @@ microcomputers

Rrc x TNGHAL!. HOUSE RtCX|NGHALL. SUFFOLK tn2 1Hx
TE L€ PHONE lo379t O|SS 49875r
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PERIPHERALS
Jossop Microelectronics, manu-
facturers of the'Edinburgh Turtle'
mechanical robot, has launched a
new low cost version. The latest
Turtle cuts the price from f350 to
e165.

Part of the price reduction is due to
minor changes in design and compo-
nents. ltwasachieved by redesigning
the computer interface so that it
operates in a parallel mode, rather
than serial R5232.

None of the changes however
affect the operation or appearance of
the Tu rtle. lt takes simple commands.
It can move around, draw a triangle
and even a square. For forward or
backward movements, iusttype 'F' or
'B' and a number.

The Turtle is a perfect drawing
device which should be ideal for
school children. The company hopes
the price reduction will place the Iow
cost Turtle within reach of all primary
schools.

The package includes the RS232
interface, connection cable, two pens
and software on disk or cassette
which should be specified when
ordering.
Jessop Microelectronics can be con-
tacted at Unit 5,7 Long Street, London
E2.fel729 1A51 .

Speech synthesisers have been
around for a while, but most have an
American accent. The reason is be-
cause most of the development on
speech chips was carried out in the
US.

Now, Acorn has encoded the vocal
tracts of veteran newscaster Ken-
neth Kendall in a silicon chip. The
speech system comes as a piece of
firmware on two 40-pin ROMs. But
these have to be fitted by an Acorn
dealer - that is, it's not a do-it-
you rself job.

The user can generate words on
several different levels. Choosing the
level involves a trade-off between
time and versatility.

The synthesiser can produce
words and sounds from a 'PHROM
vocabulary' (Phrase Read Only Mem-
ory). To encode speech in a binary
representation, the speech processor
uses a linear predictive coding techni-
que. The speech processor takes
serial data provided by the PHROM
integrated circuit and converts it into
audible 'words' under the control of
the main CPU.

You can manipu late the 165 words
already stored in the PHROM quickly
and easily. This can be done in Basic
or assembly lang uage.

The basic sound commands re-
quire fou r parameters. The first para-
meter is treated by the computer as a
systems command, wh ile the second
pa rameter determines the word
spoken. Parametersthreeand fourdo
not affect the sound generated. But

10

ea
aI la

A good pnn ter to use with the BBC - Seikosha
they are expected by the system, so
you have to include them.

The advantage ofthe system isthat
it allows you to incorporate the
speech commands into your normal
program. Doing this in Basic is fairly
straightforward. lt shouldn't take too
long before you can write fairly
complex programs.

lf, on the other hand, you are after
speed ofoperation, you have to reve rt
to the machine code. lt's a bit more
involved than the Basic mode, but it's
equally efficient.

The beauty ofthe system is itallows
you to customise and form your own
special words. However, the amount
of raw number typing necessary to
achieve this is considerable. To
manufacture the word 'zero', lor
instance, you have to type close to
1,000 individual characters.

It should be possible to save the
words on disk as data files. These can
be called up by the program and used
as, say, menu prompts.

The system doesn't depend on any
high speed storage, but would make
it much more attractive. lt is possible
to load the words onto tape. but the
loading speed obviously precludes

the interactive use of a tape recorder
with a program.

The speech processor responds to
a number of commands sent by the
CPU. Once sent, the processor ex-
ecutes the command without involv-
ing the CPU.

All the commands are explained in
the manual, and their names are
suggestive of lheir operations. The
manual provides a good example of
using the speech system in assembly
lang uage mode where you can write
directly to the speech processor.
Though this requires a reasonable
grasp of programming, the manual
gives a breakdown of the listing to
help you understand what the prog-
ram is doing.

Most of the words supplied with the
system are useful and easy to get at.
Forming sentences from compound
words is also easy, once you get the
hang of the commands, but some of
the words need carefu I listen ing to to
understand. The pitch of the voice is
adjustable.

On the whole, it's good value for
money. lt cost f55. You can contact
Acorn on 102231 245200.

The Namal Supertalker is a talking
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computer with an extensive built-in
dictionary ROM/RAM, and carries a
standard 85232 interface. lt seems
the only product in the lower price
range not limited either by fixed
vocabulary or to a single model of
mtcro,

a
It seems you can never get bored with a BBC Micro. Apart from a host of software peripherals are popping up
all over the place. We take a look at some interesting add-ons to help your micro at work and play.

The Supertalker uses an internal
280 m icroprocessor to accept simple
commands through the RS232 inter-
face. This makes it easy to use, and
allows it to be connected to most
computers as if it were a serial printer.
Two cheaper models for Sinclair ZX

users have most of the features ofthe
R5232 version.

Word are pronounced by sup-
plying the chip with a sequence of
codes for the component sounds. For
example, 'call' is represented by the
phonemes 'K-AW-L', or 'judge' by

The Acorn disk drive - the rightful add-on to this system

1'l
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'D-J-UH3-UHl-O-J'. The advantage is
that any word can be spelled out in
sounds.

The Namal unit has a vocabulary of
about 500 useful words. Each word
can be spoken by giving its dictionary
entry number. There is also space for
200-250 new words to be down-
loaded into the Supertalker RAM.

The Supertalker stores messages
by sequencing dictionary nu mbers.
This allows the unit to be set up for
many different tasks. lt helps make
messages more natu ra l.

The 23-page manual includes a
seven-page article on the phonetic
principles involved.

The R5232 interface is designed for
easy use. This makes it compatible
with a wide range of computer
equipment, not iust home micros.
The Namal Supertalker clearly has a
future. lt leaves your options open.
Schools and colleges should also find
the flexibility of the 85232 interface
helpful.

The Voltmace Delta 14 handsets
system takes the strain of heavy
button pushing off the keyboard. lt
comes in two parts: the handset itself
which can be used on its own and an
adaptor box which enables one or
two handsets to be plugged in to the
user port. The A-to-D input socket
enables the use of 12-button func-

tions on each.
Each handset has 14 push buttons

made of silcon rubber with separate
plastic caps for each button, and the
adaptor box has two 1s-way sockets
for left and right handsets. The
handsets are identical and can be
used in either socket.

You can use one handset and the
second part oflhe A-to-D and the user
port to control a robot or keep a
graphic plotter on line by plugging
the joystick into the rear socket.
Voltmace Limited can be contacted at
Park Drive, Baldock, Herts SG7 GEW.
Tel: 0462 8921410.
The Hobbit from lkon is a tape
recording unit as well as a cassette
operating system. lt bridges the
domestic cassette/floppy disk price
gap for the BBC owner.

The Hobbif comes in two parts -the cassette unit and an EPROM
which contains the operating system
to drivethe Hobbit.The ROM mustbe
inserted into one ofthe three sockets
within the BBC machine before the
cassette unit can be used.

Once installed, the Hobbit will
provide a faster, more efficient and
flexible way to store data and prog-
rams than a conventional cassette
recorder.

Although the Hobbit provides
many powerfu I commands to enable

the saving and loading of data or
programs, it is not a complete alterna-
tive to disk drives. The Hobbit is a
super efficient, fast and flexible
means of storing and retrieving data
and programs. lt supports the tape
commands and it would be possible
to use random access files.

Setting up the Hobbit can how-
ever be tricky especially if you are
inexperienced. lt must be carried out
precisely. But it can be installed by
lkon for as little as a fiver plus. After
installation, the BBC micro can easily
be turned on.

Files can now be created just as you
would if using an ordinary cassette
recorder. But the big difference is that
the Hobbit is compleiely under soft-
ware control. No need to use rewind,
fastforward, record, play, or align the
tapeto the next program/data file; the
Hobbit does all that for you.

The Hobbit comes in a tiny 'black
box,'weighs about 2lbs and mea-
sures approximately 372in wide x
33lein high x 4in deep, and cost 8135
plus VAT.

The BBC Expandable Console not
only g ives your micro the protession-
al computer look, it protects and
encloses your micro with room for
your disk drives, teletext, adapter,
second processor, cassette and video
monitors. lt also raises your TV/

lkon's Hobbit - faster, more efficient and flexible than cassette
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monitor to eye level to minimise
eyestrain.

With the console, your micro and
disk drives can be mounted in a single
unit with allthe interconnecting wires
completely hidden - safely out of
reach of children.

You could even fix to the rear of the
console a four-way socket adaptor,
with the mains input the only wire
visible.

The Console also enables you to
move your micro around the house,
school or office in a complete assem-
bly without disconnecting the va-
rious parts from each other. lts dual
role shelf can take drives up to 1ocm
high and even 11.5cm high. lt also
takes full, half and even dual half
height drives.

Silent Computers, manufacturers
of the Console, have come up with a
special 'anti theft' bracket, which,
once installed within the console, the
micro cannot be removed. This acts
as a very good theft deterrent.

The Console costs e39.99 plus
f4.00 postage and packing and can be
ordered from Silent Computars, 27
Wycome Boad, London N 17. Tel:801

Memory Services of Warrington have
taken the plunge and followed BASF
and Cuman into the 3in market.

The complimentary disk drive is
made to give increased versatility to
the BBC micro. Described as a super
precision disk, by the company, Pace
Software Supplies, it costs 8338, plus
VAT, is compact and measures a
mere 217mm x 303mm x 64mm.

Pace Software Supplies can be
contacted at 130 Clayton Road, Brad-
ford BD7 2LY. Tel: 0274575973.

Flight Link's range of potentio-
meter joysticks use a different
method of sending information to the
computer,

Unlike the spring-loaded stick
which mechanically closes one of
four circuits to instruct the compu-
ler, the potentiometer gives you
more accurate control over the
screen object.

The latest joystick has two
potentiometers positioned at right-
angles, which are simultaneously
manipulated by the stick through a
joint mechanism,

lnstead of the normal spring-load
stick, the potentiometer joystick

moves smoothly and the object on
the screen goes through the same
manoeuvres.

It can instruct a program in true
two-dimensional movement. You
can, for instance, move the stick
cross-wise in a desired direction, and
both potentiometers will send in.
formation to the computer indicating
between them the desired move-
ment.

The sticks should be ideal for the
Dragon and BBC micros. The Dragon
uses a five-pin DIN plug, while the
BBC uses the D-plug. Flig ht Link may
soon release versions for the Vic,
Atari, ZX81 and Spectrum.

The Flight Link joysticks have a
quality feel, are just over an inch
long, and glide smooth ly from side to
side. They are also made to withstand
heavy use.

Joystick Control Unit J6, for the
Oragon 32 or BBC micro, price 115.95
and E17.95 respectively, is available
from Flight LinkControl Ltd on (0420)
87241.

The BBC Microsecure is an effec-
tive security device specially made to
protect your micro from theft. lt's an
easy and convenient means ofsecur-
ing your BBC micro to a desk, table or
working surface.

It's also simple to assemble: an
upper frame is bonded to the micro
which then locks securely into the
lower frame fixed to the working
surface. Once locked, it can only be
removed by the authorised
keyho lde r.

The steel frames are finished in an
attractive brown while the edges
have plastic moulding so that there is
no danger of scratching working
surfaces if the computer is used
outside its Microsecure base. Provi-
sion is also made for peripheral
cables.

lf you are concerned about space,
then try the 'space saving' l\4onitor
shelf. The shelfprovides the userwith
a choice of heights, forward and
backward tilt positions with anti-slipExpandable console made by Silent Computers

3014.
The Torch system is basically an

elaborately packaged BBC micro, so
correspondences between the two
are hardly su rprising. ButTorch, with
CPN, the CP/M look-alike, has moved
in a different direction.

Hitachi are marketing three disk
drives for the BBC micro. The single
drive costs f225, and the double
version f399 with the units packed
side by side.

The disk interface is the same as
that used for 57a" floppies, and it is
claimed files can be copied between
the two sizes.

Acorn had planned to market
microfloppies, but backed out be-
cause of standardisation problems
between manufacturers of the new
microfloppies. However, Advanced

14

Pace's new disk system - up to 400K per drive.

PG Files

,rilrlrlb--.

.Jr&L}.LI.&Ll

IL--:{1l.:1-:::l



The real workhorse of the packags is EDITOR which allows the us€r to
see a sector in HEX and ASCll, and to then altsr that ssctor and writ€ it
back to disc. There is provision for automatic snd manual searchss o,
the sector and the instructions contain us€ful tips on what to look tor,
and whsre to look for it. The sector can also be dumpgd to printer for
in-depth analysis.
The program is very easy to us€ and control is mainly through the
function and cursor keys, whilst on-screen prompting provides all th€
necessary information. One recovered progtam or a back-up copy that is
actually needed will pay for this psckage, and will continue to show its
worth time and tim€ again.
This is the son of utility ihat should be provided with every disc drive
sold as it becomes indispensible once us€d. At a price of E'12.95 "THE
KEY" represents very good value when compared with the manv
formarting programs being sold for around €1O.OO

THE KEY - f12.95 (stare 40 or 80 track discs)
lr is a condition ol sale th.t this progr.n si not be us€d iltegaty.

DISC USERS
- IF YOU USE

A suite of disc utility programs:

l. FoRM 40 - Format 40 track discs.

2. FOBI\, 80 - Format 80 track discs.

3. BACKUP - Allows your valuable discs
to be backed-up, including most
protected discs.

4. EDITOR - Allows the user to alter and
customise programs, even those which
are not listable.

5. RETRIEVE - Enables the user to recover
data or programs that have been
accidentally erased.

DISCS YOU NEED "THE KEY"

REPLICA
(Anothar di.c utility program to make

your life earie?l

This program allows most of the popular machine-code and
Basic programs on cassette to be uploaded onto disc and

run. The program is very user friendly and almosl does away
with the need for human intervention. lt is presented in such
a waythatthe userdoes not n€edto know what at going on,
he simply inserts the tape and presses a few buttonswhen

prompted. The programs will be presented in a menu, which
is created by the replica and will auto'boot, iust leaving the

user to select the required program. Many types of program
can be handled wilh this utility and it is panicularly sulted to

programs that load in several slages or sections. The disc will
allow approximately 8-10 programs of similar length to the
Acornsolt arcade game to be stored. lf additional program

space ls required, a further disc must be purchased,

REPLICA T9.95
{state 40 or 80 track)

C.A.D. SOFTWARE
ldeal lor teachors, designers. art;sls. technical drawing and
numerous olher epplications including your own torm and
stationery dosign etc.
This program must be seon to be appreciated - your
imaginalion is rhe only factor to limit its individual
applications.
a Modes O,1,2,4,5 (can be changed when program is
running).
a Multaple display of arays enables infinite complexily.
a FUNCTIONS: Line. rectangle, triangle, circle, lext {upper
and lower cas6) and colour pallet (8 colours and flashing).
a DRAWI T! AIDS: Alignment grid, circle copy. d6lete,
lree memory, Jurge memory. variable cur3or speed, clear
screen and redraw.
a Shapes can be filled or outlined (no need for Fill Eoutines).
a Save and load to tapo in abour 20 ssconds, or lo disc in 2
seconds.
a SPECIAL FACILITY - Rubber band mode - A very tlexible
and variable line drawing facility must be seen.
a Free "redraw'roulino lo onable the picturos crealed to be
displayed in your own programs.
a The disc veGion allows screen saves, which take approx. 3

a F.comm.nd.d hy BBC Micro U..r.
a GRAFKEY lk€yboard and ioy6tick cas36tte verrion) 87.98
O GIiAFDISC (disc version) fl2.95

JOYSTICKS
Pair of Iully
pro0ortional
joysticks
of compact and
handy size
f 17.95

EDUCATIONAL
CORNER

(for the 5-11 age group)

THE GARDETI - 3
progralns with sup6rb

graphics. Covers: colours,
sp€lling and

understanding. Cassstt6
f6.9 5

COlJilTl l\lG - robots.
rockets, llowers, elc.

Excellent graphics, good
range. Cas3ete f4.95

MATCHIIVG _ 4
programs covering

numbers, words, sh6pes
and patterna, cassette

f 5.9 5.

SYNTHESISER (requtres

PACKAGE 1.2 O.s)

PART 1:
Allows up tc 16 envelopes to be
derined and saved using a v€ry
sophisticated, yet easy to use
delining program. Allor the values
and hoar the effect instantly. Then
use the envelopes in Part 2.

PART 2:
Turns your keyboard into a musical
in3trument. Lets you play 3-note
chords (not just single not€s). Use
cursor keys lo change octaves etc,
etc,

Become the Eick Wakeman ol the
Computer Age.

TH IS SUPER PACKAGE COSTS

"tt r rt t"3:::'if3:3:

JOYSTICK UTILITY
Converts most non-joystick programs to run with

joysticks. Works with any program using the INKEY (- ),
which apphes to most games. Compatible with most

Acornsott arcade games. Very easy to use - just press
the keys you wish to transfer to the joystick.

CASSETTE f5.OO

CLARES MICRO SUPPLIES
Dept, P.C.F., Provid6nco House,
222 Townlisld Road, Winsford,
ChBhiro CVlr, 4AX.
Tel: (f065 51374
All pricgs inclusive of
VAT + Cariage- No Exras E

PBOGBAMMERS
W€ are constanlly seeting new and inleresling programs whv noI send
yours tor appraisal, Do nol worry if the prssenrarion is nol lo professional
s6nda.ds - we are looking lor new ideas and we will advise and aisisr in
bri.srno your program lo lhe rsqutsd slandard. You have gol nothing lo
los6 bui much io gain So why nol sond your program todayT 40 Tract
disc il possibl€ or two copjss on ca3sgtle. ln some cascs we will eve.
provids disc d.ives.;3insl lurure royalties.

't5



PC Files PERIPHERALS EtrT
bars at front and rear.

These products - along with the
Mobile Computer Stand, can be
obtained from Selmor (Engineering)
lndustries Limited at 24 Mulberry
Street, Tower Hamlets, London, E1

input or output. Up to lMbyte of
paged memory can be addressed, or
256 bytes using the card. A larger
version desig ned for rack-mounting,
costsf4l and will hold 1 4connectors.
Racks start at f72.

ling will be performed more effi-
ciently.

Both 40- and 80-track disks can be
handled, although the restrictions of
the BBC filing system apply-31files
per disk or 31 files by surface. But
running under CP'M offsets some of
the limitations where efficiency is
concerned, says Torch.

,9

The Torch disk pack, fully compatible with the BBc

lEH.Tel:247 33M.
The development of other security

devices - Discsecure and Monitor
Secure - is also planned by the
company.

The Microsecure comes in com-
plete sets at just C26 plus VAT or the
lower frame on its own at 818 plus
VAT.

Students at Tabor High School,
Essex, are cashing in on the software
shortage - by writing software
themselves. The school markets the
prog ramsforthestudents, and sha res
in the profit.

Nine programs have been pro-
duced, and 12 more are planned. The
nine- for'O' and'A' level biologY-
cover blood circulation, digestion,
hean, classification, heart and cir-
culation, digestion and enzymes,
breathing, photosynthesis and
simulation of radioactive decay. All
run on a Model B.

The software sells at e2.50 and
e3.50. Outside writers can also distri-
bute their ideas through the school.
The person to contact is: Christopher
Smith, Courtauld Road, Braintree,
Essex.

Beebex is an interface card aimed
at linking the BBC micro's I MHz bus
to Eurocards. ltcost €49, and holds up
to four cards from its own Cube
range, or from Acorn's.

Applications include extra mem-
ory, analog interfacing, and digital

16

A complete set of extras is included with the Torch

Also available is a paged HOM to
enable BBC Basic to talk directlyto l/O
devices.

You can plug a BOM chip into your
Torch to use programs and files
designed for the BBC micro-for just
f25.

The ROM enables you to load and
store BBC programs on the Torch. lt

I

puts BBC files at your disposal. In
effect it runs the disk filing systems of
both machines in para llel.

Users will be given a wider choice,
says Torch. And features of the BBC
machine - particularly its file hand-

! I
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RING FOR SAMPLE PRINTOUT, FULLSPECIFICATIONS & LATEST PRICES
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS

JUKI 6100
t6
r{

One Year Warranty
18CPS : BiDirectional & Logic Seeking
10, 12, 15 & ProportionalSpacing
Wordstar Compatible
2K Bufter : 13 lnch Platen
Underline : Backspace + Lots more
Centronics lnterface Standard
RS 232 lnterface 854.00 + VAT Extra
Tractor Feed f99.00 + VAT Extra

JUK|6100 f369.00 + €55.35 : t424.35

STARDP5lO

One Year Warranty
True Descenders g x g Matrix
100 CPS Bidirectional & Logic seeking
5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpl
Italics, Emphasized, Double strike, Super & Sub Scripts
Hi-Resolution & Block Graphics
Continuous Underline, Backspace, Vertical &
Horizontal Tabs
Friction or Tractor Feed
2.3K Buffer Standard
RS232 lnt. €52.00 + VAT Extra

DP510 t269 + t40.35 VAT: e309.35
DP515 8369 + C55.35 VAT: 8424.35

PACKAGE PRICE for BBC MICRO/DRAGON/ORIC
STAR DP 510 + Cable + Delivery & VAT€325.00

PACKAGE PRICE FOR NEWBRAIN/EPSON HX2O
STAH DP510 + RS232 lnt. + Cable +

Delivery & VAT f375.00

2,&

STARDPS4SO

RS232 INTERFACE STANDARD
7xg Character Matrix (7 Needle Head)
80 CPS Bidirectional & logic seeking
5,6,8.5,10,12,17cpi
40,48,68,80,96, 1 32 cpt
Friction & Tractor Feed : l0 lnch Platen Hi-Res
option with Software t10.00

DP8480 with 85232 lnt.8208.70 +
f31.30 VAT : 8240.00

Package prices for BBc/Newbrain/Epson HX20
DP8480 + Cable + Hi-Res + 24Hr Delivery &

VAT = 82s0.00

SERlAL PRINTER CABLES
BBolo2swayDtype C9.50
EPSONHX20to25wayDtype C9.50
NEWBRAIN to25way Dtype 812.00
2srvayotypeto2swayDtype 815.00

NEWSHOP NOWOPEN
OFFICIAL BBC STOCKIST
BBC Micro Model B €399.00
BBC Micro Model B with Disc lnt. e479.00
Large Range of Accessories including Disc Driyes, Printers,

Monitors always in stock,

Printer Cables
BBCto 36Way Centronics Type Connector
Dragon to36 Way Centronics Type Connector
Oricto 36 Way CentronicsType Connector
Torchto36WayCentronicsTypeConnector

Full A>B Upgrade Kil 858.00
Ram Upgrade KitP23.00

Blank C15/C30 Cassettes Ten ror C4.50 ANY MIX
Send SAE for Full Price List

VAT INCLUDED IiVHERE APPLICABLE

PHONE/CREDIT CARD ORDERS WELCOME
Poslage 50p per order or as stated

24 HR Securicor Deliverytor Printers/Disk Drives 88.00

c.J.E.
Miuocomputers

c15.00
€15.00
e15.00
t20.00

Dept (PCF), 78 BBIGHToil BD

W()RTHII{G

w. sussEx Bt{l t 2E1{

(0903)213900

17
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BBC/ORIC or DRAGON Package
JUK|6100 + Cable +

24HR Delivery & VAT e440.00
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PC Files SOFTWARE BBC Micro

Searching out
some softrruare
A micro is only as good as its software. But, fortunately, says
Geof Wheelwright, there's a whole family of stuff for the BBC.

The BBC has also dedicated delete
and copy keys, along with indepen-
dent cursor control keys. The avail-
ability of these keys makes it much
easier to control the cursor and do
minor editing with the minimum
number of keystrokes. They also
make word-processing packages
much easiertowrite- with the benefit
that there should be far more to
choose from in the software show
room.

Text editors are the next most
complex form of 'word-processor'.
They usually don't have the level of
sophistication to give you proper
word-wrap, text formatting, or any
decent form of deletion or insertion.
But a good text editor will usually let
you write short letters, memors, or
notes.

After the text editors come the
simple file-card and report genera-
tion programs. These have word-
processing capabilities, but only for
certain dedicated tasks. For example,
in a typical cardbox-type program
you get a representation of a simple
blank card and fill it out using the
BBC's built-in editing keys.

Report generation works on the
same principle, although report
generators are usually sophisticated
enough that their editing functions
begin to approach those of full-blown
word-processors.

The next step is obviously dedi-
cated word-processing programs,
with the traditional word-wrap, for-
matting, block moves, insertion and
deletion functions.

There are then a number of pack-
ages designed to work with word-
processors. These include form letter
generators, spelling checkers, and
mailing lists. Such packages usually
use all the editing functions of the
host word-processor and dedicate
themselves to the task of specialized
formatting required for their particu-
lar function.

For example, Wordstar has two
programs called Spellstar and Mail-
merge for checking the spelling of
documents, and developing mailing
lists, respectively.

Robotics
Moving to the left-hand side of the
applications tree again, you'll see at
least three entries coming off the
Robotics branch, the tirst two of
which have already been developed.
The ready robots at the time o, writing
arethe Edinburgh Turtle and the BBC
Buggy - both education-related ma-
chines.

Edinburgh Turtle is made up of a
small plastic bubble with wheels, a
pen in the centre, and a long chord
coming out the topwhich connects to
an interface box and thence to the
BBC. The Turtle is controlled by a
program resident on a small plug-in

There are two real questions to
answer in discussing applications for
the available Micro:
1. What applications does the BBC
Micro have, and how well is it suited
forthose applications? . . . .
and...
2. What sohware and what hardware
is available for those applications?

Both are difficult questions to
answer-the first becausethere a re so
many applications, and the second
because the bank of both hardware
and software for specialist applica-
tions is growing all the time.

Perhaps the best way to look at
applications for the BBC is in ihe form
of a 'family tree' showing the various
major tasks to which the Beeb can be
assigned, and then the offshoots of
those tasks as the applications be-
come more and more specific.

Figure 7 shows what I call the 'BBC
Micro Tree of Applications, showing
some oflhe various uses the machine
can be called on to carry out. Like a
tree, the applications for this machine
are constantly branching off, de-
veloping new shoots.
Programming
At the bottom of the tree, the first
branch on the left-hand side falls
under the general heading of'prog-
ramming'. Aside from the obvious
fact that all applications packages for
the machine are a result of pro-
gramming, the BBC offers several
languages in addition to the much
praised BBC Basic.

Acornsoft - Acorn's official soft-
ware house, offers both Lisp (an
artificial intelligence language), and
Forth (a reverse Polish notation lan-
guage that includes the ability to
define your own words). Acornsoft,
as well as several independent soft-
ware houses, have also developed
several versions of Logo, and these
are available in sideways BOMs to
plug inside the BBC.

Most people, of course, will prog-
ram first in BBC Basic - which offers
seieral useful graphics commands
including coLouR, MoDE, plor and
oaaw. There are also some nice
additions to standard Basic like ne-
PEAT. . .UNTIL, IF...THEN.. ELSE, PROC,
and eruveloee.

,a

Word-processing
The lowest branch on the right-hand
side represents the BBC's word-
processing funtion. Although it may
seem at first rather specialized, the
BBC's capacity for word-processing
suggests that a Beeb with a good W/P
program and a printer could easily
makethe household typewriterobso-
lete.

ln terms of ils layout, the construc-
tion ofthe keyboard, and the feel of its
keys, the BBC can easily take the title
for being the best suited word-
processor in its class.

The top row of 10 function keys
forms the nucleus of most BBC
word-processing programs. Acorn-
soft's View, for example, offers 29
functions (including block moves,
insertion and deletion of characters,
words, and lines, formatting and
cu rsor control) using the red function
keys in combination with the coNrRoL
and sxrrr keys.

Because the function keys are
entirely programmable, they allow
word-processing packages to include
all kinds of commands that are
available with only one or two key-
slrokes - as opposed to the multi-
layered commands of something like
MicroPro's popu lar Wordstar.

The BBC's built-in 80-column
screen capacity also gives authors of
word-processing packagesthe ability
to easily develop proper full-width
screens, and so preview pages exact-
ly as they will be sent to the printer -
easily switch between the 80- and
40-column modes - so that even on a
standard TV you can write a letter in
the 40 column mode and switch to
80-column mode to see what it will
look like when printed.

E

SOFTWARE
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EPROM. lt's essentially a small robot
whose movement can be controlled
by a computer- including the pen at
the centre which can be made to
move up and down and so draw
various geometric shapes.

The Turtle is commonly controlled
by some version of the Logo educa-
tional program for children.

The BBC Buggy is perhaps one step
further in Bobotics as it's built from
Fischer Technik parts, and can be
fitted with a grab or additional
sensors. The Buggy drives on wheels
like the Turtle, but also has two
separate stepper motors, a micro-
switch collision detector, a light
detector, and an infra-red receiverfor
reading special bar codes or follow-
ing a prescribed line.

Again, the Buggy's movements a re
controlled by the BBC using English-
language type commands.

Given the falling price of Robotic
components and the increasing com-
petition among producers of
peripherals for the BBC Micro, there
will undoubtedly be many more
Robotic devices produced forthe BBC
- and they fall in the third category,
the shape of robots yet to come.

design program would allow you to,
for example, plug in allthe variables
about building materials for con-
structing a boat, and then producing
an image of what all parts of the
completed boat would look like.

Spreadsheets are a fam iliar
enough application - giving you an
electronic ledger which does all the
calculations for you. VisiCalc is the
most famous of these, and it uses a n
ordinary spreadsheet-type format to
allow you to design you r own ledger.

Simulations can also be performed
using the BBC lvlicro. By pro-
gramming the various parameters
involved in a given experiment,
scientists can assess the results and
probable outcome before they
actually carry it out. A simple exam-
ple of this can be shown in the
'Moonlander' type arcade game
where you plug in the various fuel,
thrust, and descent parameters to
land a lunar module on the moon.

A scientific simulation takes this
process many steps fu rther, using all
the parameters in an experiment to
get an idea of results.

Geometric calculations can also

easily be made with some of the Basic
keywords in BBC Basic: Acs, ArN, srN,
cos. TAN, BAD, DEG - and the PLor
command can be used in combina-
tion with MovE, DBAW and PorNT to
draw many geometric shapes.

Education
Education applications are related
very closely to mathematical and
scientific. Firstly, simulations can
play an important part in educational
software as they can in science labs.

Simulations to teach physics, biol-
ogy, and chemistry are all possible
with the BBC Micro - using the 3D
graphics facilities of the machine to
show the va rious aspects of chemical
compounds, and using the 'action'
aspect of graphics often employed in
computer games to show how ya-
rious physical laws work.

The lvlaths applications are ob-
vious as the computer is, in its most
basic form, simply an overblown
calculator. A few simplg pBrNr state-
ments with the appropriate mathe-
matical operators will perform most
common classroom math tasks. and
can be a boon in dealing with subiects

Scientific and mathematical applica-
tions
Looking to the right of the tree again.
you'll find the BBC moving into the
science and maths field. This
shouldn't come as too surprising an
application given the origins of com-
puting - however some of the scien-
tific applications may surprise you.

For example, did you know that the
BBC Micro could be used as a limited
digital oscilloscope as long as in-
formation is put through the ma-
chine's analog-to-digital converter at
the right speed?

The a nalog-to-digital converter is a
good starting point for looking at
scientific applications, since it allows
the BBC to take measurements of
electric currents and convert them
into the kind of resultsthatcan tellyou
something about a scientific experi-
ment,

The BBC's joystick works on the
same principles as do scientific
measurements - multiplexing fou r
inputs into the machines' analog-to-
digital converter, and then providing
values for that input.

Aside from the obvious uses forthe
analog-to-digital converter in dealing
with measurements. the BBC can also
take a good run at Computer Aided
Design (CAD). lt can do geometric
calculations, run spreadsheet pro-
grams, and do scientific experiment
simulations.

ComputerAided Desig n makes use
ofthe graphics capabilities ofthe BBC
to draw objects in three-dimensional
perspective, and then move and
rotate them. A good computer-aided

6
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OOl INVADEAS
Arcade quality lull featur€ Spac. lnv.der game,

written in machine code using rvlode I colour

9r.phi6- Hi-Score, Myrtery Ship, Eonus Base,

Advancing, Walking AlieE.
Run, on a model I lor f6.95 inc.

OOz GALAXIAN
Arcrde quality game u3ing machin. cod., vivid
Mode I colour, Moving St.6, Hi.Score, Bonus
Ship, Flasships, Swoopin! Alienr .nd Exciting
Sound Etfer$.
Ruft on a modll B lor f6.95 inc.

IIO3 APOLLO
Lun.r Landd with . dif...nc.l 4 it.g! $me
compri.ing Orbit. Long A.ng., Mid R.ng.,
Oetlil.d L6ndin9s, Limhed Fu.l. Hall of Frme.
Sound, Moon W.lk .tc.
Ru on a model B for f6.95 inc.

IIID

il0w

OO4 ALACXJACK, TEXTPRO, OISASSEMBLER

I tap. containing 3 programs reprcrenting
inc.edibl€ valu! for money.

BLACKJACK is like th. a.cad€ sam., bur use3

mudr benlr araphic. . io rcal you could pick

$.m off rh. 3creenl

TEXTPBO i3 . rimple word proc6sor, olle,ins
text lc.olling, c.ssett€ ,outin.r. Iin. edling,

iu tication, i$enion ,nd delltion, v8ri.bl. lin.
width and page lensth, data vsrilication, line
centralizing .nd print.l comm.ndr including p.g.
icrolling, l.ryE print.nd variabl. 3pacing, Full
innructionr and fundion key l.bek lupplied.
DISISSEMSLER lietr objEt cod. and &sembl.r
mn€monica. lnclud'3 a Daui. lunction, orinrer
option. p.g€ mode and only occupiei 4.5K ol
RAM. Full innructionr md function t.y lrbl.3

Bunr on a model B lor f6.95 anc.

EUIISMOIIE
q}5 GUNSMOKE is the latest release from SOFTWARE INVASION. lt's completely different from any
game you've played before. Superb realistic sound effects - high speed animation . nail biting action .
fantastic highly detailed graphics, mixing colours to produce brown, grey and olive in addition to the
normal shades. You play the part of a Wild West Gunslinger, dodging bullea and trying to to shoot
bandits as they appear in doors, windows, alleys and on the roof. There's sixteen different bandits who
need no provocation to fill you full of lead. lf you manage to kill them all, it's not over, day rurns to
night and the nightmare begins again.

50 Elborough St., Southfields,
lf you're quick on the draw, this game's for you!
GUNSMOKE runs on a BBC Micro model I and coss iust f7.95 inctusive. LOndOn SW18 sDN.
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PC Files SOFTWABE BBC Micro

where either physics or chemistry
equation form the bulk ofthe work.

The logical extension of that is the
'drill' type of educational application.
where you use the BBC lvlicro to ask
you questions until you get them
right. For example, the program
below would test you in a drill-type
fashion for the provincial capital of
British Columbia, Canada.
10 pRrNr "What is the capital of British
Columbia, Canada?"
20 rrpur a$
30 rr e$:"Vancouver" oR
n$:"vnrucouven" rnrru pnrtr "Yes,
that's right" erse crs:enrrur "Sorry,
that's not right- try again ": coro ro
And that's with only three lines of
programming. lf you wanted to test
yourself for the answers to 20 ques-
tions, you'd need only about a 60 line
program.

The text within the partr of n$ in
Line 30 (here, it is programmed to
accept either upper or lower case
answers).

To add another question to this
quiz, we'd merely say conrrrue, after
"Yes, that's right" in Line 30. The next
question goes in Line 40. with Line 50
for inputand Line 60 being identicalto
Line 30 except for a different answer
and the Goro statement.

You could also condense the pro-
gram by combining Lines 10, 20 and
30 to a single line.

While drill programs can be help-
ful, they often don't reach much
beyond the level of electronic flash-
cards. Mosteducational software has
been ofthe drilltype- simply because
it'squickand easytowrite (particular-
ly on the BBC with the option of ELSE

statements and user-defined proce-
du res).

Problem-solving moves one step
beyond the drill-style programs and
actually requires you to figure the
best way of accomplishing a task
rather than sim ply testing you r recall.
These problems are ofthe style:

Jim and his brother are racing lrom
London to Glasgow in two separate cars.
Jim is travelling in a Mini atan average oI
50 miles an hour, while his brother Don
moves at average of 75 miles an hour in
an MGB. They both sta rt atthesametime,
but after driving for an hour, Don takes a
half-hour off to have lunch. How far from
London do the two cars meet?

An algorithm to solve this problem
is, of course, pretty easy. We can tell
that after an hour and a half Don will
have travelled 75 miles and be iust
about to hit the road again after lu nch
- but if he's not careful he'll hit Jim
who will pass by at the exact moment
that Don leaves.

Databases and communications
Moving to the top right-hand branch
of the BBC tree, you'll see the
database and commu nications appli-
cation of the BBC. Although this

application is in manywaysstill in its
infancy, communications and sub-
stantial databases can be developed
on the BBC.

First, a little background. A data-
base is a collection of computer data
filed and organized in such a waythat
the computer can easily and quickly
retrieve it. A relational database is a
more sophisticated form ofthe same
thing and allows cross-referencing
between files, sorting and searches.

Small databases are usually ofthe
'cardbox'type in which the computer
acts as a glorified miniature filing
box. (There is some overlap here with
the cardbox-type word-processing
functions mentioned earlier).

ln a simple cardbox, such as
Torch'sCardex program forthe Torch
(or a BBC with a Torch 280 Disk Pack),
you are offered the opportunity to
look through or create various
'boxes' with cards in them that
contain about a halj-screen full of
information.

The cards are arranged in alpha-
betical orderwithin a box. and can be
sorted by simple string comparison.
For example, by asking the program
to do a search for the phrase 'Acorn',
Cardex will automatically give you
the names of all cards in which that
phrase occurs and let you look at the
cards, or list them to a printer.

A bigger sort of database- and one
which begins to incorporate com-
munications - is the Iocal area
network. Acorn has developed a
customised local area network sys-
tem for its micros (including the
Atom, the BBC, and the Electron)
called Econet.

Econet allows you to hook u p to 254
micros together through a series of
cords, terminators, and clocks, and
lets you send messages to another
machine, look at its screen, and even
take over its screen.

The next step up from Econet is the
Micronet 800 communications ser-
vice, which lets you use electronic
mail facilities, download sortware,
and access some of the many Prestel
computer services. Acorn has plans
for its own dedicated Prestel adaptor,
which would give access to all of
Prestel and its services.

Aside from the telephone-based
services, the BBC Micro also has the
power to pull programs and informa-
tion directly offthe alrwaves, with the
teletext adaptor. lt will download
software transmitted on the BBC's
Telesoftware service.

Telesoftware, from both Micro-
net/Prestel and the BBC, will grown
and expand immensely overthe next
few years, and the communications
faciliries of the BBc will become
correspondingly important.

music facilities of any medium-
priced, home micro with two easily
used sound commands to introduce
you to music. The commands are
souro and eNvrrope. The former con-
trols the channel number (the BBC
has four sound channels), loudness,
pitch, and d u ration, while eruver-oee is
devoted to controlling pitch.

The example program below
shows how those commands can be
combined to produce a " police siren "
noise.

5 FOR X:20 TO 65 STEP 2

1O SOUND 1, - 10, X, 1

20 ENVELOPE 2,45, O, -15,15, -15t 1Or 10,
10, 1,0,0, 1o0,50
30 NEXT X
40 FOB X=65TO 20 STEP 2

50 SOUND 1, - 10, X, r
60 ENVELOPE 2, 45, O, 15, 15,-15, 10, 10,

10, 1, O, O, 10O, 50

70 NEXT X
80 GOTO 5

Given the right instructions, the
BBC can mimic anything from a flute
to a drum, can play chords, and can
handle both eighth-notes, treble
clefs, and rests.

Pictorial art can also be created on
the Beeb, using PLor, DBAW, and other
shape-related screen commands.
The demonstration program below,
while unorthodox (some might even
say oddly-written), demonstrates
howsome of the BBC's sound capabi-
lities can be combined with graphics
to produce what might loosely be
termed a rt.

The program draws some abstract
square shapestothe accompaniment
of some equally abstract computer
'music'. Here is is:
10c=1:d:-10: e:1
cls
30 for x=0 to 400 step 10
40 if x=400 then goto 190
50 let Y=1
60 for n:20 to 65 step 10
if Y=0 and x=410 goto 200
85 vduS: if y= 1024 and x=400

thenvdu 19,3,9,0,0,0:parNr rae {0, o)
"wrLL oorur"
90 SOUND C, D, N, E

1OO ENVELOPE 2,45, 0t -',tst 15, -',ts,',tOt
10, 10, 't, o, o, 100,50
,] 1O MOVE X, Y
rzo oaaw z*x, x
r:o onaw z*x. z*x
140 DRAW x,2*x
150 ORAW X, X
160 NEXT N

170 NEXn X
1AO END
190 FOB X= 12aO TO 410 STEP - 10: GOTO
60
200 FoB x: To 400 STEP 10:Y:1024:
GOTO 60
The material for this article is ex-
cerpted from a forthcoming book
The Companion to the BBC Micro, by
Geof Wheelwright, published by Pan
Books in November, price f4.95.

Art and music
The machine has one of the best
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e Iang
to suit

e lem

e

Basic isn't the only language for your BBC. And others suit particular problems best.

lf you have a problem, you try to solve
it. You try to solve a problem using
different methods. This is universally
accepted. Of all the problems in the
world, one of the biggest musl be
communicating with each other.

The biggest barrier, (besides differ-
ences of opinion), must be that the
different societies speak different
languages. To overcome this prob-
lem, we can either learn the language
of the person or persons we wish to
talk to, or we can use an interpreter.

Note that once the problem of
understanding the other language
has been solved, it doesn't mean that
we can solve each others' problems.
To do that, we must understand
exactly what the problem is, and how

we can go about solving it.
The above applies as much to

computers as to human com-
munication. Here we have a machine
which wewish to communicate with,
with the hopeful result of solving a
given problem, (yes, playing Space
lnvaders is a problem).

Now. the language of computers is
quite different from our own, and the
computers are not going lo try to
understand us, (not yet anyway). We
must communicate with the compu-
ter in a lang uage that the mach ine can
interpret and act upon, the language
must also be understood by the
person who wishes to solve the
problem.

That is why we have programming
languages. They are a means to
communicate with the computer at a

levelthe human can also u nderstand

.-:a

Programming languages

There is a further problem. People
use computers for a wide variety of
reasons. Some to do scientific prog-
ramming and problem solving, some
use them for business applications,
and some use them for learning. The
reasons are many.

o

a flrlrr.''8l, ft{i}pJ.|

gfiil}",.;m.:
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Good old Basic, (Beginners All-

purpose Symbolic lnstruction Lan-
guage), is a general purpose pro-
gramming language and it was not
designed to solve all the problems in
the world.

To solve a particular problem, it is
wise to use a computer language that
was designed to facilitate the task of
solving the particu lar. That is why we
have many languages in computing.
Some examples ofthe la nguages and
their applications are listed below.
Cobol Common Business Orientated
La ng uage:

Used in data processing morethan
any other language.

lf you have to manipulate files and
records, do basic calculations and
such like then th is is the language for
you.

v

applications. This language is very
fast and is now being used in other
areas such as game writing.

Pasca I

E
It is hard to accept this, but Pascal is
generally a lot easier to learn than
Basic. lt was designed to enable
people to learn how to program in a
structured ma n ner, although it
doesn't always turn out that way I The
designer of Pascal, Nikolas Wirth,
used many ideas from his Algol 60
programming language which is
similar in structure.

There are numerous versions of
Pascal available. each one with its
slight differences. Fora languagethat
was designed to be portable, it has
been messed about with a lot, and as
a result a Pascal program written on
one machine may not run on another.
But this is true of most la nguages that
have been tailored to work on a
particular system.

The language is not a line-
orientated language such as Basic.
lnstead, Pascal is a procedure-based
language which passes control to
parts of the program by means of
procedure a nd function calls. lt is also
a 'typed' language in which it is
possible to create different data
structures from the four main ones;
integer, real, boolean and char.

The Pascal program is normally
indented, a nd th is g ives a n idea to the
userofthe main or smaller blocks that
make up the la ng uage.

Pascal has been used in education
for sometime now but it is making an
appearance in business as well.

The two main complaints aboutthe
language are that its file handling is
very limited and that it is not strongly
typed. For example, if I created a data
structure called months which had
the elements Jan, Feb and so on, then
I couldn't have another data type

which incorporated some of the
elements of months.

o

dj

Lisp

-Looking at a Lisp program can be
quite confusing, there are lots and
lots of parenthesis. This can lead to
confusion when writing a Lisp pro-
gram, but many Lisp interpreters will
inform the userthat they have missed
out on a couple of brackets, its
normally up to you to find out where!

Lisp is one of the oldest high-level
computer la ng uages that is still being
used frequently today. Many main-
frames and micros support Lisp, and
as a result there are many dialects of
the language going arou nd.

Unfortunately, there is no 'real
standard', and it is left to the indi-
vidua I software houses and program-
mers to incorporate their own func-
tions. Many say that it is a'portable'
language, but this is not to be taken
too seriously.

Lisp has been talked about a lot
recently because it is used a lot by the
people who design artificial intelli-
gence systems and expert systems.
Its main contender in this area is
another language called Prolog,
which also has its following.

Many who use Lisp, use it to write
systems tools (in Lisp) and utilities
which are used as part of a Lisp base.

It is an integer based language
which normally operates on 16-bit
integers, but some versions of Lisp
allowthe userto use infinite precision
integers.

The most basic element of a Lisp
program is the atom. lt's like a
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Fortran

-

Used widely in the scientific field,
this the first hig h level programming
language used for number crun-
ch in g.
Pascal (named after the French
mathematician)

Designed to be a structured modu-
lar language, Pascal is used in many
educational establishments to teach
students programming.
Forth (named because its author
thoug ht it broug ht programming into
the fourth dimension)

Originally designed by one man to
enable him to program for control

-
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IF YOU HAVE A BBC MICRO

THEN YOU NEED

is the newsletter of the Independent National BBC Microcomputer Users Group. If you want

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

interest - hardwarg software, business, games or education then

out No matter what your

something for you.has

has available many special offers including dust covers (for computer, monitor, printer,

disks), cassette leads and 1.2 ROMS FOR ONLY f,5.50 INCLUSM -'fHE CHEAPEST PRICE ANYWHEREI

(Members Only)

defies descriptio:r - send offfor a sample copy and you'll f;nd that it sells itselfto you. See one

and you'll be hooked for life!!!

Please send the goods to:

NAME...

more details about and your special offers

ADDRESS

I enclose a cheque/PO for { p made payablc to LASERBUG.

Please scnd the form to LASERBUG Dept. O, l0 Dawlcy Ride, Colnbrook, Slough, Berks., SL3 OQH
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/zen\.q

, Please supply me with

I a sample copy for {1.00 and an A4 SAE (l7p postage)

I 1 UK 12 Month Subscription for {12.00

] I UK 6 Month Subscription for f,5.00

I 1 Overseas Surface Mail Subscription for f,14.00

(air mail rates on application)
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variable in Basic. but more flexible, it
can hold any data type at all. There-
fore to assign 'David' to the atom
name I would enter: (sEro NAME
'DaviD), or I could enter (Setq Name
22]..

When using Lisp you will come
across the lack of a particular func-
tion. Here. all you do to remedy th is is
to write the new function. This means
that structured programming can be
applied to the lang uage.

HCCS Pascal for the
BBC model B

--I

Pascal isvery much in vogue lately. lt
is constantly argued that it shou ld be
taught as the first language, (prog-
ramming), instead of good old Basic.
Th is, I believe to betrue, but only ifthe
Pascal meets certain criteria.

The Pascal T compiler from HCCS
Associates is a tiny Pascal. and
although I would be happy to use it
myself. lwouldn't teach anyone the
language using this package, be-
cause there is a lot missing from the
Jensen & Worth defined standard.

HCCS Pascal-T is a subset of the
Pascal programming language, and it
is a ROM based language which is
best used if you have a disk-based
BBC. Saving and loading can be done
from tape, but the process is very
difficult indeed.

Pascal-T is situated on a 16K
EPBOM which is fitted into one of the
spare language/utility ROM sockets
within the Beeb. lt's an integer based
Pascal. and it doesn't support files or
records.

For those of you who may be
interested, this compiler is the result
of 62K source code, which is written in
Forth. There are many featu res of the
original which are missing from this
version. and whilst I can understand
the fact that it is pretty difficult to fit
any type of compiler within 16K, I

can't understand why so much is
missing.

The compiler - as HCCS call it - is
very fast in operation a nd it offers text
editing similar to the Beeb's Basic
editor. There is also control over
disks, where source or object code
may be dumped or loaded from. The
compiler is tailored from the Beeb,
and it is possible to make rx and
oswoao within your programs. No
commands for graphics and sound
are included, but it shouldn't be too
difficult to access these facilities by
making the relevant calls to the
operating system.

A 93-pa9e reference manual is
supplied with the ROM, and this g ives
details of Pascal-T and what it can do.
It doesn't however, give details of
what it can't do insofar as the lack of
standard functions and procedu res.
This is an important omission, since it
wou ld be handy forthe userto pick up
the manual, look at some sort of
reference page, and see at a glance
whether he could do a particularjob.

The manual does give a clear
explanation of how the Pascal-T
operation as far as files and memory
are concerned, and a memory map is
included in the manual.

Setting it up is little more difficult
than inserting a cassette into a
recorder and pressing play. HCCS
don't give much advice as to how the
eprom should be inserted. lf you ca n't
do it, then they recommend you find a
'competent dealer' who no doubt
can, for a price.

After the EPROM is inserted, you
can enter Pascal-T from Basic by
entering '*PASCAL' or'*P'. When the
Pascal-T is entered you are greeted
with a logo and the system prompt of
'++'.

From this point, you can enter the
editor with the command NEWTEXT,
enter a Pascal program directly from
the keyboard (not recommended), or
use one of the disk or monitor
commands. lt should be noted that
when using disks, a disk has to be
especially set up for use by Pascal-T
only.

This is done by the com mand rorsc,
and what it does is allow maximum
use of 40- and 8O-track disks by
allowing up to 49 and 98 2Kbyte files
respectively. This is a worthwhile
feature.

What is not so good is that you
cannot tell what type of file you have
on the disk when you have used the
cAr facility. This is important as with
Pascal-T you can have source or
object files as well as procedures, and
it would have been handy if it were
possible to tell which was which-

After using the compilerfora while,
I found its quite easy to adjust to
integer Pascal, although it does seem
a little daft does it not. There will no
doubt be other Pascals available for
the BBC within the nearfuture. (watch
out for Acornsoft), and if I were you I

would shop arou nd.
However, for what it claims to do,

Pascal-Tdoes itverywell, and I would
recommend the potential buyer to
make enquiries as to the facilities the
package has to offer before parting
with your money.

Name; Pascal-T
Produced by; HCCS Associates.
System required; BBC Micro, disk
drive(s) are strongly recommended.
Fc.m8r; l6K EPROM
Price; e59.00 + VAT

Acornsoft Lisp

-

Artifical lntelligence and Expert Sys-
tems seem to be very much in fashion
amongst the computing fraternity.
Also, there are two programming
languages that are extensively used
for these areas; they are Prolog and
Lisp. As one of their additions to their
programming language series,
Acornsoft have opted for Lisp, which
at present is only available on cas-
sette.

Looking at the 1g7-page manual
Lisp on the BBC Micro which is sold
separately to the cassette I read that
Lisp is also available on disk and
ROM. Atthetime of writing,this is not
the case.

Acornsoft's Lisp has been specifi-
cally written for the BBC micro, and it
has some machine dependent fea-
tures that'ordinary Lisp doesn't'. lt
also lacks many functions that you
would expect to find on mainframe
Lisp.

The Lisp interpreter has been
customised to work with the BBC
operating system by the addition ofa
VDU fu nction.

This allows the user to interface to
the operating system of the Beeb.
Some other additions are LooP and
wsrre and uNrrL, which are not stan-
dard Lisp, although you may find a
form of rooc on some other systems,
its not guaranteed to work the same
way. The Lisp has a number of built in
functions, and those that are not
included can be defined using the
DEFUN fu nction.

For your hard-earned cash, you
receive a cassette which contains the
Lisp interpreter and a demonstration
program, (of which I haven't man-
aged to load). The cassette comes
with Acornsoft'sfancy packag ing and
no documentation.

lf you wish to find out how to work
Lisp you have to fork out more money
to obtain the book Lisp on the BBC
microcomputer.T his, to befrank with
you, is a con.

There are only instructions on how
to load the Lisp with the cassette case,
there is no information on anything
else at all. Allthe useful information -
commands fu nctions, and so on - are
within the Lisp book.

When you realise thism you also
realise that the book is not so optional
afterall- in fact it is a m ust, if you wish
to get anywhere with the package.

The manual itself is 197 pages in
length and is written in a sequential
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manner. I would have preferred to
have seen more examples within the
text. As it is. the authors show the
reader what Acornsoft Lisp can do.
Moreon howtodo itwould havebeen
welcome.

Setting up the Lisp can be a
confusing task, the Lisp is in fact
several overlays, and you have to
watch out for the end of the program
when loading. I tried to transfer the
cassette based Lisp to my disk drives
(after all, that's what mass storage is
for), but failed.

Asking help from Acornsoft willget
you no joy, since they don't like
peopledoing naughtythings likethat.

When Lisp is loaded, you are asked
what mode you wish to work in. This
can be changed at a later time if
wished and it is useful as you can save
a lotof memorybyworking in mode7,
forexample. Afterthe mode has been
entered the message, (or prompt if
you wish),'Evaluate:' is displayed.
Lisp has a lot of parentheses, and it is
quite easy to lose track of how many
are outstanding.

Acornsoft Lisp gets round this
problem by displaying the outstand-
ing parenthesis are left-arrows to the
left of the input line. So if I entered the
first line of an assignment as:
(sero uorrx)
and hit the return key, the next line
would display a left-arrow and I

would know that there was an out-
standing bracket. To complete this
assignment I would enter;

.-'January)
Value is: rnrulav
Evaluate: (parrr uorurn)
January
Value is: January
Evaluate:

Local editing is achieved by using
the cu rsor keys and copy keys as used
in Basic. A listing of an editor is
included in one of the chapters.

As mentioned before, it is possible
to access the graphics of the BBC by
using the VDU. Keeping the Beeb's
user manualwith you when entering
VDU codes would be handy as there
are quite a lot. There is also a sound
command which is the same as the
Beeb's Basic one.

Name: Lisp
Produced by: Acornsoft, 0223-
316039
System Required: BBC models A or B
Format: Cassette

BCPL

-
This certainly must be one of Acorn-
soft's biggest software projects so
far- BCPL on a micro? Yes, and what's
more you also gel lots of goodies to
gowith it such as editors, assemblers,
debugging tools and so on.

This version of BCPL is designed to
be compatible with the proposed
definition of the programming lan-
guage BCPL, which was published in
October 1979. The only thing missing
from the proposed standard is that
direct access is not supported, but
other than that, you have here a fully
fledged BCPL. also used on main-
frames.

Before buying this package consid-
er carefu lly, do you really need it. Ask
yourself specifically the following
questions. Why do I need it? What will
I use it for? What benefits will I get
from using this package? Go to your
iocal dealer and ask for a demonstra-
tion ofthe package and obtain a book
aboutthe lang uage, read it, and think !

The worst thing that could happen
is you ending up with something that
is of no use to you at all. Bemember.
this language guide to the BBC
programming languages is only
meant to be an introduction and not a
decision maker.

The BCPL software package is
housed in a nice box which contains
the language ROM, a 40/80 track disk,
the BCPL user guide, installation
instructions and a function key under-
lay. .All the components of the pack-
age are listed with the contents sheet
which is also supplied. Using this,
you can checkthat you have got allthe
bits necessary,

The BCPL language ROM contains
the BCPL commands. as well as a
store filing system. The interpreter,
and many of the library routines are
within the ROM as well, The disk that
is supplied with the package is
formatted for 40- and 8o{rack disk
drives - giving two copies of all the
files on each side.

The disk holds the BCPL compiler
with all its associated overlays. Also
included are a screen editor'ED', and
over a dozen other utilities such as
debuggers, example program and so
on. As you may have gathered, you
are not going to get far without the
disk!

The manual indicates that BCPL is
also available on cassette, but I

haven't seen this around, and it may
be released in the near future.

I am pleased to report that, for the
price of the package you do get the
user guide with the language ROM
and cassette. This hefty book is 448
pages in length, and it will tell you all
you need to know about BCPL on the
Beeb. The user guide is very well
written, and from the start it gives
advice on how to read it.

The designers of this all important
guide have done a good job, yet here
and there, vital information is scat-
tered about. Reading the book took
me three whole nights. so don't
expect to unwrap the package and
sta rt coding !

Setting up the system is a job that
should be done properly. There is a
sheet of instructions within the pack-
age that clearly give details of howthe
language ROM should be inserted.

lf you have any doubts. get the
ROM inserted by a dealer, but be-
ware, th is will cost you more money.

The master disk containing the
compiler and so on. should be copied
using the *Backup command. Then
you willfind that you willhaveto split
the files over a cou ple of disks asthere
is no more room on the disk to hold
any files. The book suggests two
disks to be made, one called the
source disk which would hold the
compiler and so on, and the other
called the test disk which would hold
the debugging and test utilities.

When the system has been set up,
you can run BCPL from Basic by
entering *Bcpl. Alternatively, it is
possible to situate the language ROM
so that BCPL is the default language.
When entered, you are in the com-
mand statewhich is indicated by an '!'
at the start of each command line.

From here it is possible to enter the
name of a program of BCPL com-
mand to be executed. Source files can
be created by using the text editor, or,
an existing program can be in-
spected and amended by using one of
the utilities. The text editor which is
simple yet powerful, can be used to
write letters. The result of an editor
file is ASCll. so this can be read by
other word processors,

You are dealing with a compiler
when you are using BCPL, and the
result of compilation is crrurcooe
which is interpreted by the BCPL
ROM. Several stages have to be got
through before your program, or,
application is ready to run, but with
the support of some professional
utilities, the trouble is worth it.

Name: BCPL
Produced by: Richards Computer
Products & Acornsoft Ltd.
System required: BBC Model B Filing
system cassette or disk. Printers etc
are optional and will work with BCPL.
Format: ROM and disk.
Price: e90.00
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lf you now own a BBC don't throw away. your
tapes, lor ATOM LOAD allows you to load Atom
tapes directly into the BBC Micro (Model B),
BBC.TYPE BASIC 

'ATOM 
BASIC 

'ATOMTEXT FI LES OATOM MACHINE CODEO
ATOM DATA FI LES 

'Checks for Syntax differences, checks lor direct
addressing of memory, disassembles machine code,
and in all cases flags possible errors.

On Cassette - All this and more for only f9.75 inc.

ECCE Productions, 3/73 Starion Road,
Sidcup. Kenr. DA'15 7DR.
0l 302 166-/. (Mail order only)

TOOLKIT

13.95 inc

BBC MICRO

ACCESSORIES
TORCH DISK PACK AND SOFTWARE SPECIALISTS

Oisk drives - LVL2 Acoh. Hobbit tape - reliable tape
svstem wilh disk drive flexibility. Colour monitor -Microvitec - Greenscreen monitor - Sanyo. PL Graphics
dioitiser - a oualitv oraohics desiqner. Printers: Dot matrix

-Epson, Star, SeitbIha, OKi Daisywheels - Brother, Juki.
Joysticks: Acorn - First Byte - Ouickshot. Dustcovers,
graphics sheets. carrying cases, microaids.

SOFTWARE: An expanding range for home,
business and education.

Acornsoft A2F computer concepts
BBC IJK First Byte

Program Power Bugbyte Superior Software
Cosma Gomini Logical and more

BOOKS
A large selection trom the computer bookshop.

COME TO THE SPECIALISTS AT

FIRST BYTE COMPUTERS
10 MAIN CENTRE
LONDON ROAD
DERBY. Tel: (0332) 365280

NEXT TO HOUSE OF HOLLAND

TE

DERBY
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20 uselul programnrs for the BBC on one cassette.

BAD PROGRAMME LIST' BAD
PROGRAMME FIX 

' 
FIND PROCIS'

FIND DEFPROCS 
' 

DISPLAY MEMORY'
BIGLETTERS' FIND BYTE 

' 
FIND

VARIABLE OAND MANY OTHERS'
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Drawn to it?
You can use the excellent g raphics facilities of the BBC micro to create
your own characters. lan Grieg tells you how:

firstcharacter is not our " !", but in fact
the space (ASCll 32).

The BEEB will allow us to enter
numbers in decimal or hexadecimal,
but we cannot get directly at the
individual bits that make each byte.

We will be wanting to deal with the
bits, and see them in our journey
towards character improvement, so
wewillneed a program to convert any
number (less than 255 - the maxi-
mum number an eight bit byte can
contain), to bits. The simplestway of
doing this so that we can see what is
going on is by manipulating strings.

Try program 2. Type in numbers
between 0 and 255, and A$ will be
assembled to produce the bit pattern
for the byte you have typed. The
principle is simple, the number is
checked to see if it is odd or even, by
seeing if there is a remainder when
divided by two (MOD 2). lf there is,
then it is odd, and an asterisk """ is
placed in A$, else a "." is put in the
relevant position. The string is then
printed.

5 REI{ I Ii{AFY

l0 h()!Et

2i] REPEAT

:O IIIPUT'IIUIiBER 'E
r0 ti=8

50 fir='"
60 I=7

70 ftEPEAi

E0 IF E il00 2 li{Etl At="t'if,t
tltt Hl='. +Hl

,u !:1{U l!/ll

110 UNTit ii0
i ?ii Pf,li{Trit,'N,li
lt.r iiril it FALSE Program 2

CHECK OUT

-

The next program, program 3,lties
this out to make sure that we are
on the right track, and will go
through the characters stored from
&C000 on. When you are bored with it
press escape! - but first try and see
the relationship between the hexa-
decimal numbers and the bits thal
make up thecharacter. Notedownthe
eight bytes in hex and their pattern,
for quick reference. An example ofthe
letter "8" is shown in figure 3.

Adding 128+ M+32 + 16+8+4+
2 + 1 to geta particularvalue for a byte
is prone to error, and hexadecimal
numbers provide a much easier way
of doing this, which is simple to use,
and relates directly to the characters.

The BBC microcomputer allows us to
program a nu mber of characters in all
screen modes apart from mode 7
(teletext). ln th is article we will look at
the way in which characters are
stored, how we can create our own
set, and see how those characters can
be changed in a variety of ways.

First, we will look at the standard
characters, and find where they are
stored in memory, so that we will be
able to use and manipulate these as
well as our own creations,

The ASCII standard character set
must be stored somewhere in the
ROM of the BBC, which starts at
memory location 32768 or in hexa-
decimal 8000 (&8000). From the
explanation given about character
creation, we knowthat each character
is stored in eight bytes, and thevalues
assigned to each byte are shown in
Figure 1 .lln order to find where these
are stored in ROM, we will take a
simple character early in the ASCII list
and inspect the ROM locationstofind
it. The first recognisable character is
the " !" - character 33.

lf we work out what the value is for
the eight bytes, we can see from
figure 2 what the values are.

To find the locations in memory
that hold these values, we can use
program 1. which goes relentlessly
through the ROM memory addresses
u ntil it finds our " !".

To do this we start at &8000 by
using the indirect operator "?" lwe
can inspect every memory location,
andtheseven beyond it byl?1, l?2. . .

t?7 .

: F tt h)L)r!Li
Irl Fr[ iht !L I i !u.] I lN l'(un

t,) ttEDE6

5,) :

60 ftEFiAi
,u ltiI IIH!t,l!r.rIi Ii
!0 ti ?t (i ?4 iirEil 170

rrj lr l t ,..t i{ tntfl t/u
l(rlr lr l-; r : l{ lllEll l/U
i !,) iF l?l i ) ?4 THEI{ 170

ll't tt ii{ L l{ Inl ll(r
li{) Ii I?5 ii 0 THEil 170

t4l! lr 1,6 \J t{ lllltt l/tl
150 rF l?7 {i 0 IHEil 170

160 I=0
l/u l: lrt
i80uilTiLi)tFiFFoffr=t
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?IO IF I = I THEN PftiIiT" 'I FOljIID'

LL:L TKIfiI 'IIU : !NEflE'

?20:

Program

The program looks rather inelegant
at first, but the BBC won't allow us to
put morethan six "AND"'s in a row(lF
?l = 24 and l?1 - 24 etc.) - which
allows us to do it without reporting an
error, but does not test beyond the
sixth condition ! - a Beeb bug?

This might take some time, and to
prove that the computer is actually
doing something, the values of the
memory locations being inspected
are printed at the top left ofthe screen
in Hex.

After about 272 mins the computer
will bleep (VDU7) and print the
memory location where the excla-
mation mark is stored - it should
stop at &C008. This is interesting, as
the start of the operating system (OS)
is defined from &C000, and that the
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Figure 3

lf we try a simple example, say to
create a helicopter, we first fill in on
the eight by eight grid the parts we
want, as in Figure 4, and then look at
table 1, and we find the pattern for the
left and right halves, and write these
beside it. We can then write a VDU 23
statement (the character creation
command)to make that character. lf

we take the first character that we can
Drogram,224,lhe statement will be:
vDU 23. 224, &FC,&30,&79,&FF,
&71,&00,&00

We are now in a position to write a
program that will do all the hard work
of character definition for us.

Program 5 doesjust this, but some
explanation is needed, so we willtake
it bit by bit - one byte at a time - or
even line by line.
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lf you try program 4, which will
print the bit pattern of all numbers
between 0 and 15 (&O to &F) with the
same routine that we used in pro-
gram 3, and then compare this list
with rhe left and rig ht halves of the bit
pattern that you noted from the last
program, you will find a direct rela-
tionship between the two.

All we have to do to find the correct
value for a byte is to inspect the left
and right halves of the byte and find
the pattern for each half in the table
produced by program 4. lf wethen put
these two numbers togethertoform a
hexadecimal number then we will
have the byte we want.

CHARACTER CREATION
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ELSE PRIIIT;'H

{{1, nl ttl:n
4!0 viij?i, cil, HI (0i, itI il i, HI {2) r llI tI} ,
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lIV rfl lt: lH6lt14r l+lJr i

tnl.j SilulY

i0i PftlilTiAEii,?ii
Illi LLs

5i0 60i010

ilO:
:lt, lrtllhUL!l'{l!l
-1j!-, LULIiL I

-lnu Hl="'
57il I=7

SiiT REPEAT

lYr-, lr ! nuu I ttiElt Ht.'t'rHt
ELSE fit=','+f,i

it,Lr ::lIlin,,l;

nlu un | 1L l!U
6]i) EI{DPEtiC

6i0:
iii) 0EFPRoIHEx{Irl

6nu d=r

670 i{=0

680 I=8

6YU filrE8l
700 IFlllDt {It, i,l i="1'IHEll H=ll+B

i tu !=!tl

7-10 UililL I(i
1{U lflUrflUL

Program 5

The user gu ide tells us that characters
224 lo 255 are available for us to
create- that is 32 ofthem. We need to
keep at any one time the 8 bytes and
their string representation, so we will
set up an array to hold these - L$ for
the string and HX for the numbers.

Having got a valid character num-
ber, that is one above 223, we
calculate its start position in memory
in line 90. The equivalent of the byte
with PBOCBIN allocates them to
the appropriate string, (if it hasn't
already been defined, then we get
zeros). We then calculate the hex
value of the byte with paocnex and
print the result next to the string on
the screen.

The main variables for manipulat-
ing the strings are then set in lines 230
to 260, and the cursor keys disabled
with a *FX 4,1, so that we can read
them as ordinary keys (ASCll values
'I 36 to 139 inclusive).

The creation routine occu rs in lines
290 to 480. The GEr statement reads
the keys, and if a cursor key has been
pressed the cursor is moved in the
relevant direction, and the X (left to

right) and Y (up and down), counters
adjusted and the cursor moved.
There is a check built in to ensure that
we do not move out ofthe area ofthe
characterB x 8 grid.

lf the space bar is pressed then the
bit u nderthe cursor is changed from a
0lo a'l orvice versa. The left and right
sides of the line are adjusted, and
placed in L$ and R$ respectively, the
new bit ("* " or ".") printed. Then the
HEX value is calculated and printed
and the character updated with the
VDU 23 statement, using the HEX
values, and it is printed below the
grid.

lf return is pressed, then the cu rsor
keys are enabled, and we return for
another character creation,

Entering a number below 32 will
end the program.

Try it out first with our helicopter.

CHARACTER MANIPUUTION

Now we are able to create characters.
we can obviously print them where
we want on the screen, but we can do
qu ite a lot more. lf we wanted to make
a mirror image of a character, rotate
it, or make it white on black or the
reverse, then we wou ld have to create
several characters to do this. which
would be laborious, and take up a lot
of our valuable 32 characters. An
easier way would be to make the
changes to our actual character, and
replace it in the same memory
location. Also this would be much
simpler than having to draw a grid
each time we wanted to work out a
different version of the character.

We will develop a number of
procedures to do these manipula-
tions, as well as doubling the size of
characters. These can be used in you r
own programs, and we willassemble
them into a short demonstratlon
ptogram - program 6.

The first part is essentia llythe same
as program 4, except that we set up
more arrays - 0$ holds the "old"
values while the character is being
changed, and is kept as the point of
reference, so that we can get back to
the original character. Changes from
any of the manipulations are held in
the "new" character array N$. The
hex values are stored in the HX array.

As before we input a character
number {ASCll value), but this time
we can also manipu late the standard
set, the program checks for validity,
a nd looks up the character in memory
sta rting at either &C00 (user defined)
or &C000 (standa rd set).

lf you leave out line 160, which
changes the va lue ofthe character if it
is in the standard set to one that can
be defined in the user set, you will
actually redefine the standard set!

Listings with horizontal letters are
amusing ! - but it will all go haywire
after a bit.

The character and its values are
then printed on the screen, and the
various manipulations performed.

lf you want to try each manipu-
lation as you enterthem,leave out the
calls to the procedures that you have
not entered. The program could well
be modified by creating a menu from
which a series of successive manipu-
lations could be performed.

?0 0tI 0t (8 i ! lll (8 ) , Hi {a)

,:0 i00E 1

40 EEF,EAT

j,.r 1l{ftJl'tfllEn LEflnHLltn [u, Ln

6i.r lt Lt1!)l tFlll Ellu

70 iF Ciiil?o il{0 CH i?24
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8ii iF [Hi l?7THEI{ 0=iCH-]2)18+t8000

rL5E U: tLn-tl{/ I U+tLUr.1

l uU !!Ertfl I

ii0 PR0cEIll(?X)

i?t 0l(X-0)=At
i,li tlSii-0)=At

1l'/ rli llL l,u+1

li'.: lr Lnl lll lnEI Ln : lr{

18i.r I

1,l rr rNrJLllllitiui
liii:
:ii) I

;;i Fifi[EDT
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i!u r huL l lllvtdrL

?5t):
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i/! f llru '!l
?EO 6=EEi

zru rnULNt!l I

I00;
rlu LLi
JI(I UN!iL IHL!!
lI0 : Program 6a

The first three procedures are simi-
lar to the ones that we have seen
in the previous program, PRocBrN
and pnocrex, PBocPBTNT is a de-
velopment of the main part of
program 4. lt simply prints the binary
representation ofthe character on the
screen with its HEX values, and
redefines the character, as well as
printing it.

PBocREsEr changes character 224
back to its original value.

Only one character (224) is created
by this program, but it would be
simple to add a counterto manipulate
a series of characters.

lf you want to manipu late a charac-
ter that you have created with the last
program, it will still be in its correct
place in memory, provided you have
not turned the computer off - other-
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wise you will need to create it again
with the cxaaser program.

While manipulating strings is not
the fastest way to change the charac-
ters, it is the clearest and least
complex way of seeing exactly what
rs gorng on.
1000 DEFPft0CtitiiE)

lr.l I 'i LLTLHL I

lu{l.r EEfLA i

1050 IF B [0!: TiiEtl At="1'+At
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Program 6b

MIRROR CHARACTERS

ln order to make a mirror image of a
cha racter that we have created, a ll we
have to do islurn the 8 strings holding
the character back to front. Figure 5
illustrates what is involved, and
PRocMTRRoR does this for us, trans-
lating O$0 into N$0. This could be
useful if we want to change ASCII
characters so that they can be read in
a mirror - for bedridden people for
example - but is even more so if we
have a characterthatwewish to move
across the screen in one direction,
and then return it in the opposite
direction.

The way to do this is to build up N$
for each ofthe eight bytes by working
backwa rds through the related O$, so
the last bit of O$ becomes the first bit
of N$ and so on.

SijOli OEFPROETI

5010 L0CAL iri
:r.|lu r:u
5i)]ii REPEAi

5(il0 ;=8
tv3u titf U

5060 lil{l}=tlt(liiilDli{]t(l),J,i)
5070 J=J-l
5080 uiliil J( I

JUtU l:l+l
IIU'I un r rL I r/
51 1i) PffOCPR IIIT

:1i0 Eil[PR0t

Program 6c

ROTATED CHARACTERS

Rotation with characters is limited to
turning them through 90" - smaller
angles would be hard to handle
within the space allocated for one
character! The simplest way of doing
this is to re-allocate all the particular
bits in any position in the byte to the
appropriate position in the new
string. This is demonstrated in figure
6, where the last bit of all the old
strings are allocated progressively to
the new string.

We could use this in games - to
make our helicopter dive or climb, or
if we used the ASCII characters, we
could then turn our TV or monitor on
its side, and have a format that was
more closely related to a normal
page.

ln pRocRorthis is carried out in two
repeat loops, which work backwards
through the bits in each position of
every old string and place them
successively in the 8 new strings.

6UUU I]ITfNULftU I

6UlU LULfiL t! r 1,,'

lulu t:x
60t0 t.0
601|) REPEfiT

6050 i=0
6060 NEPEAI

6070 lll(l)-Il(li+lli0l(01(J)rl(rl)
6080 J.J+l
6090 ut{Ttl J)7
6100 i=i+1
6l t0 ti.=i'l- l
6llu un lll I )/
61r0 Pi0cPRIirl
6l t0 Ex0PRoc

6150 | Program 6d
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INVERSE CHARlCIERS

lnverting characters means turn ing
each bit that is on to off, and each bit
that is off to on. All we have to do is
read each bit in the old string, and if it
is an "*" place a "." in the correct
position in the new string and vice
vetsa. Figure Texplains this. and the
procedure is shown in pnocrruvease.

TOOO DEFPR{)CTIIl/EflSE

7010 L0CAL I,J
7020 r=0

TOIO REPEAT

7010 t{l (l )="
7050 J=l
7060 REPEAI

i070 iF lll0t (0t il i, J,1)='l'
IHEN ltt{ I )=[ti I]+', "

EISE t{l (l ) =t{l {l i +'l "

7084 J=J+l

ltt\v ufi I lL J tu

7100 i=lrl
il l0 ullliL I)7

7I?l) PfiOCPRIIIT

71i0 EiIDPR0C

7ll0 : program 6e

DOUBLE CHAR4CTERS

To make a characler twice the size is a
more complex problem. lf you look at
Figure 8, we need to divide the
character into four, and allocate each
of the four parts to a separate
character. Each bit needs to be used
four times, twice horizontally, and
twice vertically.

To do this in enocoouar:, we call
another procedure, PRoCPART, to
which are passed both the start and
end of the character that we need to
enlarge. The first quarter "A" goes
from string 0 to string 3 vertically, and
character positions 1 to 4 within the
string.

The character number is increased
for each of thefour parts, and fourare
delined 1224 to 227).

Once this has been done, they are
assembled into B$, to which are also

DEFPRt}CD(}UITE

PR0CPART {0, i, 1,4)
PR(}CPIRT (0, J,5,8)
PRl]CPf,nT (l,7, I, t)
PR0CPAflT ({,7,5,8)

l=221

Bt= "'
f,EPEAI

It=EticHRt u I
Itl.225 IHEtt

Bl=8t+CflRl i l0i +CHR! (8) +Cllnl (8)

t=lll
uiiIL I )?27

EII)PNOC

lttrxuL (I\H,r!Lrur
LOCAL I, J

I=A

REPEAI

P. i l-l) l2
lil(P)="
t (P+1)=" '

J=C

REPEAT

It (P) =It (P) +

II0ll0lil) !J, 1)+ilDt(0 I), Jr ll
ill iPlt ):[t {P+l ii
illDt(0tu) tJ, l)+IIl)ti0tit),J, l)

J=J+l

UI{TIL J}O

I=i+l
UI{TIL I )E

PRi][PRIIIl

Figure 7

added, aftertwo characters, the ASCII
codesfor move down (10), and move
back (8) twice. The character is
printed as part of the main program.

8000

dl-r I u

8020

EUJU

80t0

8050

8060

8070

8080

8090

8100

8tl0
UIIU

8l I0
8110

8130

8t60
8r70

8180

8190

8200

8210

8220

8230

8250

8?60

827 0

8?80

8290

I

I

I

I

I

I .)

.. I

I

!t
B

A c

D

Figure I B D
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8J00 Cil.CH+l

8 0 E|{I)PRoC

UJIO !

Program 6f

WHERE NEXT

-

These demonstration programs are
not a lot of use in themselves, but
should explain to you the way in
which you can create your own
characters, and the basic ways in
which they can be manipulated. The
procedures will be useful as part of
your own programs.

Once you have created a particular
set of characlers for a specific appli-
cation,you could savethem and load
them into memory with the'savE
and nlolo commands, The com-
mands would be:-
*save cnanser coo +rr
*Loao cxanset coo

*save requires a file name: in this
case cHAasEr. which does not have
quotation marks. the start address in
memory which is to be saved and the
length of the file. Thiscan be stated as
either the end address (CFF) or as a
length, as shown above (+FF).

*rono, in the same way needs the
file name and the start address.

The advantage of using this
method is that you can create a set of
characters separately from your pro-

gram, and load up to 32 of them inlo
memory with one line of program
instead of 32.

The way in which you use these
procedures is obviously up to you.
You could combine the two main
programs with a menu, so that you
could create and inspect various
formsof charactersyou were making,
and then save them. and call them
back for the particular program in
which you will use them.

ln animation these lechniques can
be very useful, and here is a short
program to end with that will allow
you to begin to explore the possibili-
ties.

l0[00E2

20 v[u?],221, &FC, &30, [79, IFF, ti t; l0, &0

;0 v0U21,225, &3F, !0C, &9E, &FF, &8E; &0,10

l0 Cll=2?5

30 v0u 5

60 tFI4, t
70 I=0

90 fiEPEAT

I (xJ ts:til[tt {u]

110 IF6=136 iHEtl I=I-g: v0ijl?7: CH=224

120 lF6=l17 IHEI{ X.I+8: VDUl?7: Cii=225

1i0 IF6=ll8 THEII Y=Y-8rVI)Ul27

ll0 IF6=ll9 TllEli Y=Y+8rVDUl27

150 t0vE x,Y

160 Vl}U CH

170 UIIIIL 6=32

180 v0u{

190 tFIlr0 Program 7

lf we take our little helicopter and its
mirror image, we can define two
characters- 224 and 255. We will use
mode 2, so that we can have a
reasonable size of character.

The program then moves the text
cursor to the graphics cursor with
VDU 5 and, as in our create program,
disables the cursor keys so that we
can read them.

Wethen set up the X and Y starting
co-ordinates and read the keyboard.
lf the cursor keys have been pressed.
the helicopter is moved in the same
direction, by changing the X or Y
co-ordinates, deleting the previous
character with VDU 127, and chang-
ing the direction of the helicopter if a
left or right arrow key has been
pressed.

The MovE command is used to set
up the new position before it is
printed.

The program is stopped by press-
ing the space bar, which resets the
cursor keys and returns the cursor to
the text cursor.

Fly a helicopter for a bit while you
think of how you can further improve
your character!

BBC LEOSOTT BBC
BAI{K K6€p track ol your sp6ndrng wth lhrs Bank slatemenl generalor Slanding
ordorc aulomalrcally rnserled as requrred. Over 700cheq!,es or standrng orders
can be slored wilhin the program. Print a 40 or 80 column statemsntin standard
bankformat.AvailablelormodelAorB .........................................C6.95
EASYFILE A gen€.al purpose iling syslom Store ov6r 500 liles wilhin the
program Easy to use menu promptdriven, with userdelined lormal. Thousands
of possrble ,rses lro- I'hng names. addrossos and lel€phone numbers ro fillng
yourslampcollect'on Avalablelor modelA or B ...e6.95
3 D i{OUGHTSAND CROSSES This absorbing game ol skillis played onafour
bylourby lour board cr€ated in high resolution colourgraphics byyourcomputer
oialri€nd. AvailblolormodelB only. .............. .. .. .. .. ... .... e6.95

PLOTTER Plot in high resolulion graphics sin(x), cos(x), tan(x), 1x, cubic,
quadralic. rn laclalmostany luncton. Mullicolou. ove,lay allows corpanson ol
IL nclions Seven166n commands avar able lo user rrcludrng ZOOM Ior lhe clos€r
rnspeclon ol impo.lanl l6alu.es Separate x andyequalons mayb€erlered for
lhe study ol spherrcal lu nclons and Lissajou s figures. Alascinaling way lo learn
or t€ach malhs runclrons lo O level and beyond Avilable lor model B only. .. . !9.95
SETUP Use this uthly program ro check your v'oeo monitor o. t6'6vrson. This
program rs a s6ll contarned TV srgnalgonerator prodLcrrg cross^ato, dots,
holzonlal or verlical rrnes, cenlre dol and cross. ,ed gr6en or blue raslers and
colourbars.AvilablelormodelAorB..................... . .....t3.95
casHEooK A compl616 Mo paqe cash ledqer sysiem wilh daly lakrngs 169is16r
lor up to three lrlls Drsplays and pfints weokly balance sheel wll" VAT, wages,
banirnq etc Paqe t\no contarns rlemised petty.cash and wages wth car.ted
,orward balances Enlry and updaling caried out usrng lhe cu.sor and edrlinq
keys Twgnty lwo commands avarlable korn lunclion k6ys Harcopy opllons
rnclude vAT period endrng summary and p€ttycash and wages summary. Stores
completg VAT p6,od cash rgcords on lap6 A serious program lo, lhe small
businessman,AvailablelormodolBonly................ . . ,. ,. ... ,. ,.ei9.95
|i{VOICE REGISTER Stores over 120 VAT lnvoices wiihin program. Entries
includ€ Suppliers name, Invoicetotal. VAT. date paid, chaque No.lnvoic€dal6
elc. Hardcopy oplions include VAT period ending summary. aged invoi@sand
balances etc. ll used with CASHBOOK a complete VAT roturn can be produc€d.
Unhmited acccourlrng summaaescar b€ produc€d cuning accou nt6ncy cosls.
Availablelormod€lBonlv...... .. C19.95

STOCK The compbm;nt ol CASHBOOK and INVOTCE BEGTSTEFT this
program drsplays and pfints slock lil6s wilh producl name. profil margrn.
wholesale and relail plice usod and stock in hard with valuss. Mrlrmum retarl
price suggested by the compuler. Stock in hand and used slock lolal values
availabl€atlhepressolabulton.AvailablelormodetBonly. ..................ti9.95
Buy rny comblnetlon ol CASHBOOK, INVOICE REGISTER or STOCK ei

f,14.95.rch.
Sendcash w,th order menlionho this maoazrne to:

LEOroft {Devon) 65, ew Rord, grixhem: D€von.-Tel: Brlxh.m 3159.

GAFILANtr! CtrIMPUTII\E;
35 D€AN HIIL PLYI'OUTH PLggAf TELEPHON€: 0?52 4! 24,

Educational Prog"ame for the
BBC lllicrocomputer

SIe are specialists in the production of highauality
software for use in echools and colleges - iD
primEry, s€condary and higher education.
MATHS - A aeries of pmgtams deeigned to help
uine to 12 year-old children learn aome of the
principlee of mathematics, and very different from
the many'drill and practice' Programs eo often se€n.
Plus etstietical and graph-plotting programs for 'O'
and 'A' [evel etudents.
PHYSICS - A range of interactive CAL programs
aad eimulations for 'O' and 'A' Level.
BIOLOGY - With over thirty programs for 'O' and
'A' Ievel, and for nursing and undergraduate
ooursea, we have an unrivalled reputation in this
field.
MUSIC - Just r€leased - the first of a series of
prc8ran8 of real educational value to lerrning
mualc.

Pbse *td for our full dcscriptiue catalogtu .

the educational specialiste

\f



MOBILE COMPUTER STAND
From the range ol lurniture, designed and manulacrurcd by Selmor
Engine€ring, the BBC has selecred ihis conliguralion as being most
suitable lor rhe 88C Microcomputer Sysiem.

CS22 = 22" WorkinS Hsighti CS26 = 26" Working Height.
Compising:- 3' x 2'Working Surtace. Modesty Panel.

Blaked/non-8laked Casto6 i2 of each).
18" x 15.75" Monilo, Shell with 5-5" clearance
Fited Cable Tidy.

Delivered in UK as easily assembled kir €56.50
+ Carriase lf7) + VAT
Orher siu es avarlable rbm t31 60 r VAT

B Bc apprgysC-A!1!l!s!!-89yi9!
f26 + VAT d€liv6r6d in UK
The BBC Microsecure (fully approved as part
of the BBC Micro computer System) is a rwo
part security clamp allowing you to lock your
BBC Micro computer to any flat working surtace

BBC
Mohhor qholr x

aac

x
Write phone or Telex

SEIMOB (Engineering] Iil0USTRIES tTO
Steel lubulat Futnrtre

24 MULBERRY SlREET, TOWER HAI\,ILETS, LONOON, E.1, ] EH
Tel: 01-247 3344 Telex 846382

MUSICSOFT

SMALL
scH00L
Software

aa

STUDY PACKS- - 
and 

- - 
5Bt noo"' A(32n & B

STUDY AIDS StnctiiiSpeciium lar
SMALL SCH00L Sottware STLJ0Y PACKS and STUDY AlDsare desiOned to a hi0h specilication by experienced
teaclrers for use both at Home and in School. The STUDY PACKS are based on well established individualised
learnin0 techniques and are aimed at students working on lheir own or in small groups They consist ol a suite
ol obiective matched lessons, a revrew prooram and a Posl Tesl with diagnostic on cassette tape. plus a

Manual/Workbooklet that contains User Notes, Pack description, essential consolidation exercises with
answers and soecral stationery and Record Sheel. rhe STUDY AID packages are special one off computer
based Dro0rams or collections o, programs that are ot use in supporl ol learnrng both at home and tn school.
They aie again tully supported by a Useas Manual and are created to the same high specification as the STUDY
PACKS,

Study Pack Titles include:

Thc Theotem ol Plrthagoras (Model B) 
- 

oesigned to introduce the Theorem of Pythaooras and its applications in the solution ol right angled
triangles.

Flast Sleps ln Algebra (Modal B and Spectrum) 
- 

Introduces via 'mapping machines' the use of letters to deline variables in simple
opentions leading to the solution of simple equations and problems.

Algabra Two (Modol B) 
- 

tollows on from 'First Steps' . . . to teach collection ol terms, simplification ol simple linear algebraic expressions not
including brackets and the solution linear equations in one variable.

lntloductlon to Trlgonomolry (Model B) 
- 

From considering a rotatin0 unit vector, the Study Pack establishes the sine and cosine curves lor 0
to 360 and the use 0f tables to find the sine or cosine of any angle greater than 90. Goes on to show how these ratios can be applied to the solution 0l right
angled triangles.

Study Aid Titles include:

Msntal Arilhmctic Tesls (Model B, Spectlum) 
- 

is designed to help implement the recommendations ot the Cockcrott Committee that there
be lrequent practice in Mental Arithmetic. The Study Aid provides balanced Tests at 7 levels and 3 deqrees of ditficulty lor youngsters aged 8 upwards to '14,

coverino most areas ol basic numency. The package contains two versions, one for class use, the other for the individual and includes a Tables Practice
pr0gram.

All Study Packs cosl e7.95 while tho Sludy Aids Gosl f6.95. Tho pricss includ8 Postago and Packing.

As we have an extensive programme for the release ol flew Study Packs and Study Aids, send,or the latesl lnlormation Pack to:

Small School Sollwars, 1/2 King Slreet, LUDLoW, ShropEhiro
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FUN & EDUCATIONAL SOFTWARE

'PIEMAN' . . . Not as Simple as Simon!
Sta ing with a Simon look-alike, this suite of musical
games is great fun for 5 year olds, yet proves frustrating
and addictive to music graduates in the later stages. Scores
and skill levels are additive and alterable. 'PIEMAN'
cassette and instructions 13.75 inc. P&P.

'MUSICTOOLS f' . . . Over 60 procedures to use in your
own musical programs, already incorporated in the
following 5 working programs to illustrate their use: r
ORGAN. Play, store, replay faster, slower, exactly as
played(!) or smooth€d out, 6 or 7 octaves with notes not
mentioned in the guide. . TUNE GENERATOR. Creates
a chord sequence, tune, quaver va ations, displays a
dynamic keyboard and notes on a stave as tune is played
(it LooKS like music). . cLErTOoL, Draws musical
symbols in 26 different sizes on a stave, this one is great for
teacherc. . 1, 2, 3 PART TUNE PLAYER. Simple input
from data, with demo tune. . ENVELOPE EXPLORER.
Display and alter all parameters with cursors. Experiment
with the sound power of the B.B.C. Micro. 'MUSIC-
TOOLS l'cassette and instructions !5.75 inc. P&P.

'MUSICSOFI SYNTHESIZER' a very user friendly
multivoice syoth menu driven. Record l-4 voices/play-
bacldafter rythm/dump and retrieve with tape/envelope
generator etc. Available September !8.50 P&P. AII
programs for 32k for B.B.C.
Cheques and official orders to:-

'Musicsoft', 12 Fallowlield, Ampthi[, Beds.
TeL O525 4O2 7Ol.
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Already the BBC Micro has been
adopted by arou nd halfthe schools in
the country as the mach ine they have
- orwould like to have - their children
using.

For E399 it provides facilities
which would have cost E250,000 in
1963.

For parents, youngsters, and
teachers it istempting to dive straight
in and write educational software.
This article is designed to ensu re that
if you step down this path you avoid
the pitfalls of the early poorly pre-
sented software. Writing good soft-
ware is not just a matter of knowing
how to program.

There are three main considera-
tionsinwriting educational software:
a make the software as entertaining
as possible;
b make certain that the software is
robust and cannot be crashed;
c structure the learning and make
certain that all the entries from the
user are reasonable.

Of these, the first is definitely fun.
We can all remember the difference
between 'boring' teachers, and those
that we really enjoyed learn ing from.
The lively teachers always had a trick
up their sleeves, were full of praise,
were full of life, knew you personally
and cared for your success. The same
is true of software,

Entertaining software will always
have the odd'special' feature. There
will be the monsterthat crawls across
the screen and puts the'i' before the
'e' in spelling tests. Not easy to
implement - it will entrance youngs-
ters, and is well worth the effort.

Entertaining software will always
make you feel you're doing well -
even when you aren't. You will make
sure that every success has its own
little message:
FANTASTIC!!, BRILLIANTI!, Well
Donel!

There is of course a place for the
sarcastic remarks. A maths program
on 'angles' using a snooker game
comes upwith the advice'Play darts | !

You might do better.' if you ta ke more
than 10 goes to get the ball angles
correct.

As long as it gets a 'gigg le' it is fine.
but do not let your BBC Micro be used
to make the userfeel small. The user
may be intimidated already by the
machine, and doesn't need you to
add to the misery.

But a word of warning. Timed
'educational games' againsttheclock
are leading to a return of the old
'speed learning by heart'when you
showed your success not by an
understanding of whatyou learnt, but
in how fast you could regurgitate it. I

have seen enough 'maths testers'- a
new one will need to be very enter-
taining.

Softtntare-a
tough lesson

Learning to program the correct way

Entertaining software will always
treat you as a human. lt will want to
know your name. lt will ask you how
you feel. When you are congratu-
lated, it will always remember who
you are,

It'll ask you if you wish to re-play
and if the questions or game was hard
enough. lt'll make you feel the com-
puter is 'human' as well.

Though entertaining software will
guarantee its continued use in the
classroom or at home is the software
any'use'at al? One thing thatfalls into
my third category: structure the
learning and make certain that the
program vets the data entry from the
user to see it is reasonable.

Your job iscatch outthe'prankster'
who thinks he/she knows more about
the machine than you do!! (h might
be true, but we won't admit it).

The problem for the writers of
educational software is that youngs-
ters love to experiment - even with
those simple (and dreadful) addition
programs. You are asked to choose
two numbers. The first time you obey
the instructions and choose two

'reasonable' numbers. The next time
you choose two very large numbers
with lots of noughts in them. The
answer miraculously appears or does
it?

Type in:
PRINT 1234567890 + 345600000000

The answer appears:
3.46834568E11

The answer is in exponential for-
mat because the machine cannot
handle very large integers. But the
user of the program will immediately
assume that the program has an
error. I would side with the user. But
the user should never have been able
to type in the above numbers!

The desire to experiment with the
extremes of the machine can cause
yet further havoc. The screen display
may collapse or be insufficientfor the
answer despite the answer being
correct. Type in the following and see
what happens:
10 cLs
20 vou 2a,1o,2o,16,19
30 rrpur n
40 rNeur g

50 PRTNTA+B
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SIRROMBOARD

the ROMboard
for the BBC micro

* 12 extra sockets allow up to
192K of ROM space.

* Easy installation. just plugs in,
no soldering required.

* Fits snugly inside BBC case -only 7" x 5" .
* Write or ring us for full details.

Price f35 plus VAT
Plus{l postage and packing.

* ELECTRON:
We have a range of hardware
add-ons available for the Acorn
Electron including A to D
(joystick) port, printer interface,
ROM Board and Teletext (Mode
7) adaptor.

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

Sir Computers Ltd
91 Whitchurch Road, Cardiff

Telephone (0222)21341

NOw
AVAILA'BtE

,fJ^s
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Run the program with two sensible
numbers like 23 and 47. The result,70,
appears. Now run lhe program with
3456 and 1234567. fhe answer you
see is 023. This is correct??? What has
happened is that the vDU 28 statement
is the command for defining a text
window, and the window is not large
enough for the whole answer.

This may be a trivial example but I

have seen it several times in educa-
tional software. Once the screen
display 'collapses' it is often impossi-
bleto get it backwithout reloading the
software completely.

A you ng person using any software
that you might write will go to
extraordinary lengths to experiment
not with the lesson, but with the
software teaching the lesson. He/she
wants to know whether you can be
'tricked'or he/she can getthe better of
the machine though, for some
reason, girls seem to be moretrusting
of the software.

The job of structuring and limiting
the range of possible replies by the
youngster is called 'validation'. Good
validation is the secret to good
software. Bad validation either gives
usf00.00 in ourwage slip ora gas bill
oft200,000.00when we have been on
holiday for two weeks.

The object of validation is not only
to make software 'robust', but also to
direct the learning of the student.
Look back at the trivial addition
example above. You may not want
the youngsterto discover that there is
a valid method of writing numbers
which includes the letter 'E'.

It may lead to 'running before
walking'or even the young person
being frightened off numbers by
concepts which are beyond him/her.

Your validation will therefore in-
clude, not only 'length of input
checks' and 'number range of
answers' checks, but also'character
checks' to see that the correct type of
keyboard character has been used.

As all validation is expensive on
memory, you will need to develop

general purpose procedures to per-
form the checks - and an example is
given below. Note, however, that on
the BBC Micro there is a conflict
between the amount of memory
space given over to clever program
ideas and validation of those ideas
particularly in higher screen modes.

You have to decide in the last
screen shape is worth the possibility
of the program crashing. My general
view is that with younger children
THE PFOGRAM MUST NOT CBASH I

Thefollowing program, deliberate-
ly overdocumented, is the kind of
validation routine you will need.
Specify on entry to the function the
highest and lowest letters acceptable
and how many you will allow and the
routine acts as an input routine to
those specifications.

Last but not least, we must deal
with the prospect of the software
'crashing'. Crashing is when the
dreaded 'syntax error' message or
something similar creeps in to wreck
the continued use of your software.

Many teachers writing educational
software find that their software
works happily in the schoolthey work
at, but when they let others use it, all
sorts of problems arise. This is
because they are on hand to help - or
they have taught their youngsters to
avoid the pitfalls in the program.

Always 'dodo' test your software.
Give it to the 'slowest' or most
'frightened' member of the class and
let him/her play with it for as long as
possible. Tell them they can do
ANYTHING they like to the machine
provided they don't drop it on the
floor, or tu rn it off.

ln general I have found that 90 per
cent of commercial educational soft-
ware can be broken into within five
minutes. There are a few notable
exceptions but when software com-
panies work so hard on 'games'
software making it robust, there is no
reason why you and educational
softwa re companies should not work
equally hard on classroom software.
So. to deal with the obvious:

You must stop the anear key from
it's usual function. Type into the
machine:

*KEY 10 OLD MRUN M

The youngsters will quickly learn
that the only effect ot hitting BREAK is
for the program to restart - in itself

10 cls
r$ = rr.rinput ("2","A",6)

30 parrur a$
40 END

100 DEF FNinput (High$,Low$,Num)
1 10 rocrl H igh,Low,Counter,Entry.Delete
1 20 LocAL Return,Temp$,Entry$
130 rEr Delete: 127: LEr Return = 13
140 r-:r High = asc (High$l: r-er Low = asc (Low$)
150 LEr Counter = 0
160 nep:,qr
170 REPEAT
180 REPEAT
190 Ok = rersE
200 LEr Entry$ = GEr$
210 Entry: a5" lgnrrrt,
220 tF Entry >: Low nruo Entry <= High rxeru Ok = rnue
230 urrtr (Counler = 0 AND Entry >< Delete) on Counter Num

oR (Counter : Num aruo Nor Ok)
240 urrrr Ok on Entry = Oelete oR Entry = Return
250 rer Counter = Counter + 'l

260 rF Entry = Delete rHEN Counter : Counter - 2
270 r Entry = Return 1HEN Counter = Counter - 1

280 r-er Temp$ : Temp$ + Entry$
290 rer Temp$ : r-err$ (Temp$,Counter)
300 rF Entry <> Return rHEN pnrNr Entry$;
310 ur'rr[ {Num = Counter aruo Entry = Beturn)
320 pnrr.rr

330 : Temp$
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PC Files EDUCATION BBC Micro

quite useful. Unfortunately there is
nothing you can do about coNrRoL
BREAK (v1.2) or repeated sneax (v0.1).
lf the youngsters have BBC Micros at
home they will have learnt that these
commands perform a 'cold start'on
the mach ine. Therefore it is important
that the program can be restarted
easily after such 'accidents' - and I

suggest you refrain from joining the
'clever tricks' brigade who move the
'pseudo' variables PAGE, HrMEM and
roueu. The chances are that you will
not then get a 'Bad Program' error
message.

The escape key is the next most

important lo deal with. The simple
solution is to use the 'or ennon'
command and look for character
code '27', which is the code for the
escaee key, and re-start the program
when found. For an example see the
box above.

Lines 10010 to 10050 a re essential ! ! !

When developing your software you
will not always be around while it is
being tested - and you need to know
why it failed. When you are confident
you may leave it out of the finished
version. Butthe lnner London Educa-
tion Authorily often leaves such
messages in their software after
release because they expect the
unexpected - so should you !

The escaee key can be dea ltwith in a
different fashion. You can (with v1.2
OS) turn it off completely so that the
key does nothing. Type in:

'10 oN ERRoR Goro 10000
10000 rr snn = 26 rHEN RUN

10010 enrr'rr "Apologies - there isa programmer's error"
10020 PRrNr; "at line "EBL" lt is:"
10030 REPoRT
10040 pRrNr "Please record how you 'crashed'this
10050 pRrNr "program and contact the author, "

10 PRrNr "Hi there"
20 coro 10
*rx 299,1

Now run the program and press
escape. How sad!! You will have to
press BREAK to get out of that one. ln
face *Fx zss,o will bring back the
escape function. What has happened
is that this *Fx call allows the escape
key to generate its ascr character
rather than be used to interrupt a
program. But it will protect your
keyboard from prying hands.

You do not have to go this far. You
may want a'secret'escape key only
known to you, the programmer. Type
*rxzzo,o. lt looks as if the escape key
has been disabled. ln fact, if you type
coNrBoL, then the escape function
reappears on that key. lt isyourchoice
which you prefer. To get back the
normal escape key,type: xFx 22o,27,

You will also need to check the
actual keys used on the keyboard very
carefully, so that the youngster is
restricted to precisely those keys you
find acceptable. You should make
certain thatlhe red function keys only
have something in them which will
enhance the program. You ought
(v1 .2 only)to disable the copy key and
cursor move keys - because these
can also disrupt the screen display.

ln this short article, I hope I have
given some clues as to what makes
'good' software good. Clever ideas
alone are not good enough. You must
be competent and thorough in your
programming. Expect the worst -
youngsters will always do things to
your programs that you would not
have dared - even if you had thought
of them. Don't be over-ambitious.
Two short programs done well are
better than one done moderatoly
well.
lan Murray,Head of Computing
Holloway School
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New! . . . available now from

asuurnite

titnotims
{HOfE VEFatON)

(EXTEnDED VEFStOIT)

stocL

sunuiuol

. couen

" exom entnq
r Available in November

SOFBWABE
* EDUCATIONAL AND HOME MICRO USERS *

A 8orle8 of educational programs for schools, colleges and homo uas.
Absoiblng, eesy to use, classroom tested material of the hlghest educational
and tochnlcal standards.

Recommended fgr ages tour upwsrds including secondary remedial.
Design€d lo assist in the development and application ol ideas in 6arly literacy.

Recommendod tor CS?Olevel and introductory A-level Chgrnistry
Assists ihe teaching calculations and providgs ovgr 320 practice problemE

Extonded gchools version allows aclual experimental data to b€ used.

€8.70
+ €1 .3O vat

€4.70
+ €1 .3O vlt

€13.OO
+ €1.95 Yat

Recommended for O/A level, BEC/TEC courses lllustrates the working of s basic
stock control system and provides the basis tor simulation and project work

€t 3.oo
+ €l,95 vat

Recommsnded forCSVO level For history and socialstudieg a simulation allowing
exploration of the social interactions which evolve in human groupswh6n placed in a
stressful environment requiring the dsvelopment ol survival strategiea

€r 3.oo
+ 91.95 v.t

SCHOOLS ADM I N ISTRATION

Form/PupiySubject choice enlry and analysis Clash matrics and Block Fit A veryfast
running aid to pretimetabling procedurgs
This is an €xt€nded version of'Optiond currsntly running in over 300 schools.
Sub6iantial discounts for existing userE

PRICES
ON

APPLICATION

Malches available staff to classgs when'cov6r' is needed Stores statf specialismq
timetab16 data etc

Produces examination entry lists on disc/tape as well as printed format

ALSO
AVAILABLE

FOB
APPLE tr

and
3802

Write your own compositions for the BBC
microcomputer or enter tunes directly from sheet
music with ease.
alull GFAPHIC dBplsy showinq tr€blo

aVEFSATII-E SCFEEN EOITOF wilh

a uplo 12OO norecomDGnro.sonr.D6

a SAVE your musi.rsound.r,e.t. o.

awril. ih ANY KEY; shems.nd tlal!
ar6 PUI in aulonali@lly

aup ro3 volcEs
a.6d6,in6 op ro 16 ENvEtoPEs
aO6phically FOLLOW lhe amDlitud6/

.nv6lop6, duralion.nd pilch ol

aHEAF ihs nolosas you 6.r.. rh.m

32K required disc or tape €9.OO inCl. VAT

GRAPH ICAL ENVELOPE GEN ERATOR
ainlorlacesdir6clrywilh MUSIC EOITOF a@sylo us€SCFEEN EDITOF
a 16 specialenvolop4 ak6Edy dolin6d aamplitude and i.equ6ncy peBm616r.
aSAVE .nv6lopss,or use h aNY p.olram are disprayed GFAPHICALLY

32K required disc or tape 87.O0 inCl, VAT

Super new

A comprehensive debugging monitor and
dis-assembler on ROM f or the BBC microcomputer

SPY rs instanlly accessible to lhe programmer lor inspectino,
modiryng debuoging and disassembling lhachrnecode proqrama
SPY has a very comprehensrve sel o. commands suppoiiedby an
excell€nl lJsers Guide.

asro.t s.3rtcread COLOUA display
a.inol6 k6y conmands
ah.rad6cioal ASCII and Dl$

ASSEMBLEO di6playmod.3
aSlNGlE STEP s^d IRACE in

h.xd€cimar.nd or$ASSEMBtED

a rcca.3 lrcnr End srrh BFE XFOTNTS
OSBYTE tn6w'Fx @lr add6d or
CTFL-F Allonlry po'nlscan be
6nebl6d o. disbl.d

aconrinur Drooram 6x4ution wlrh
CONTINUE and JUMP conm..d.

a NUMEFOUS cofr m.nds,or r@rr.o
m.mory,nciudhg FINO byre petr€r;

a.lt6r momorya.d r6gisters wilh es!€
a rncl0d6s FrLL, MOVE. VEBlFYend

lYPE m6mory conm.nds
a'.sranl SPY GUIOE n.b pag€
a c.. rnsogcl and rspan EaSlC

Droo.rms *rrh or wrrhour ASSEMBTY
LANGUAGE rour'.er

a'tST adoed ro ooealrno sv.rem
.omh..dr r6 Dr$AssEM6rE
mohory lo $.een or prinlar

anOM.bE!.d prooram can NOT De
conupl.d Shares wo'ksDac66nrsbly
wilh BASIC uses NO USEFI FAM.

This is the ULTIMATE debugging aid for the
senous programmer,

C24.'|5 incl. vat

Cr€ale your own graphics characters on the screen with
this veTsatile CHARACTER GENERATOR.
a rndisDonaible aor SCFEEN ANrMAlrON
aqondslg wilh rlusr'ar,vsANlMAT|ON proorsms and 4 3ampre

CHARACTEFI SETS
aSAVE characl6r sels on disc or lape lor imm6diate inc lsron n you. p.ograms
aL 5l3VOU 23 cohhands lor ryping dlr6crly inro programs
aus€rB Gu'dogrves hhrs or ar'Fato. and m.thod or u$ng rmprodod ano

acomp.lrblo with6lloperatihgsystoms

32K memory needed tapeordisc €9.OO inCl. VAT
Please onclosg cash with order or an ofllcial order lorm O€pt P.12 Colleglalo Cr6sc6nt Sheffi€ld S102BA
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PC Files BUSINESS

What's the best
system foryou?
Matching soltware to machine is vitalto achieving the best results for your business needs. There are vast

numbers and types of packages to choose from - but it really is a case of horses lor the right courses.

The advent of the micro has given
benefit to many people. They are
used for entertainment, education
and maybe most importantly busi-
ness applications. The BBC micro is
no exception, with many different
types of 'serious software' available
for it. Some are good, but some of it is
a lot rubbish.

This statement is true of most types
of software, but when you are dealing
with business ie pounds and pence,
then a piece of software that is not u p
to standard can cause havoc, with the
possibility of someone losing a lot of
money.

The BBC micro is rather a strange
machine, one the one hand it cannot
be called a toy because of ils price and
facilities, but on the other it cannot be
called a fully-fledged business
machine since it lacks facilities that
you would expect from a business
micro - such as more RAM, integral
VDU and so on.

But for the humble user, the Beeb
can be used in the small business
environment quite successfully -providedthe rightsoftwareischosen.

There are many types of business
software, but the main ones are a
database, spreadsheet, payroll, led-
ger, and a wordprocessor. lf you
intend to buy any of these programs,
then shop around. There are lots o,
software houses producing business
software at lots of different prices, so
beware !

Beebcalc a spreadsheet processor
The spreadsheet and the micro go
well together. Tabulating large
amounts of figures within set rules
manually can be both tiresome and
prone to error. lt's just the job for a
spreadsheet.

lmagine you have a set of data for a
small business, with say, figures for
income, expenditure, and so on, for a
period of a year. You can enter this
data into a spreadsheet, define for-
mu la such as gross income-tax, press
a key, andthewhole sheetfortheyear
is calcu lated.

Gemini Marketing offer 'Beebcalc'
for the 32K BBC micro. This spread-
sheet will allow you to do the above,
and some more.

Features of the package include the
ability to set up to 26 columns and 50
rows of text. Then you enter data and
formula which mathematically relate
cellswithin the table. Each column (of
figures, for example) may be indi-
vidually set to a desired width, from
one to 32 characters, and formula
may include scientific functions.

The package comes in a large box,
which contains the cassette or disk.
plus the instructions. The instruc-
tions are well printed but a little
vag ue. Even though a demonstration
application is included in the manual,
and on the tape, I would have liked to
have seen more examples of how to
use Beebcalc.

Once loaded, you are asked some
questions, which allow you to load a
set ofdata, define the pound sign, and
set up the spreadsheet. Once this is
done, the display changes to show
part of the sheet, and you are in edit
mode.

ln edit mode it is possible to move
to any part of the spreadsheet by
using the BBC'S cursor keys. As you
move about the screen, the column
and cell position is displayed, and on
the bottom of the screen the cell
contents are displayed. lt should be
noted here that Beebcalc is written in
Basic, and this means that, while
there is a fair amou nt of room for data,
you shou ld be careful. The amount of
room available is displayed on thetop
line of the sheet. lf you go off the
screen to the next column for ex-
ample, then the screen takes a
moment to redraw, but this is easily
got used to.

Entering'/'while in edit mode
should bring you to a selection of
comands. lsay should because it
didn't always work, and the machine
would crash.

For the price, Beebcalc is not bad
value. lt has its good side and its bad
side. lf you feel up to it, you could no
doubt amend the program for your
own needs. But if not, then I suggest

you get a demonstration before you
part with your cash. Dealers will be
delighted to do this at no cost.
Beebplot, a data portrayal program
Beebplot, from Gemini Marketing,
provides an easy way of displaying
numerical daya graphically. The be-
nefits of doing this are quite impor-
tant- it allowsyou to geta visual idea
of 'whats going on'. To achieve this,
Beebplot offersthe userth reeways of
displaying data: as a pie chart (or or
two), as an histogram (one of 10
sizes), or as a graph (formula plot or
point plot).

All three programs allow you to do
a high resolution screen dump on to a
bit-image printer.

There are two versions available
for the Beeb, one on cassette and on
on disk. The only difference between
the two is that the screen-dump
routine is held as a separate file on the
disk version - which saves some
memory. Also, it is a Iot easier to load
data files with disks than cassettes.

All three programs worked quite
well, but at first it was a little difficult
to get things going. Geminisay that
their Beebplot programs are fully
de-bugged and tested, but lfound it
amazingly easy to crash all three by
simply entering bad data.

This was especially true with the
first program on the cassette, PlE.
With this, you have the option of
having one or two pie charts display-
ed. After you have made the selec-
tion, you enter the reference for each
segment, together with a value. What
happened was that I accidentally
entered numbers prefixed by the
pound sign. The program didn't
mind, but after I had completed the
entries the machine hanged up, and a
hard reset was necessary,

On the positive side of things, the
displays were excellent, with high
resolution and good colour co-
ordination being employed through-
out. lwas particularly impressed with
the histogram program, where it is
possible to set up the size ofthe g raph
as well as defining names for the x
and y axis.

The facilities offered by Beebplot

BBC Micro
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are simple yet sophisticated. Data
files can be loaded from your own
programs or from Gemini's Beebcalc
and Cashbook programs if wished.
This is certainly a program worth
looking at.
Memo-Calc a database
lor the 32K BBC micro
It is recognised that one of the most
handy business programs you can
have in the office is a database.
Databases can have such a wide

variety of uses, and because they are
normally flexible in the applications
they are used for, they have become
very popular with the business micro
user.

The ability to store, edit. manipu-
late, and retrieve data, be it test or
numeric, is a powerfu lone, and that is
what databases are used for. Some
databases even act like spreadsheet
programs, and allow the user to
perform arithmetical calculations on

the records that make up a database
file.

For the BBC micro, there are two
ways in which a database can be
implemented. First, by tape, and
second, by disk. lt is desirable that the
database you have is a disk-based
one. This is because the loading and
saving of data will be that much
quicker, and some databases save
memory by swapping out pa rts of the
program that are not needed, and
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PC Files BusrNESs EEEtrEEI
swapping them in again when they
are.

Memo-Calc from Micro-Aid is a
very powerful database system for
the BBC model B. lt is supplied on disk
and tape in two versions: a user
friendly one, a nd one where there are
less instructions. The reason for this
is because the version without the
instructions uses less memory and
therefore allows more room for
records.

The database is written in Basic,
and therefore you will have problems
with data storage. Yet a unique
feature about Memor-Calc is the
facility to define up to 255 columns.
This however means that the more
columns the less amount of records.

Once Memo-Calc is loaded, a main
menu is displayed with several op-
tions. From this point it is possible to
create a new file, search for a record,
search a column, and so on. lt is
interesting to note that when you
enterthe data for a file,you don't have
to specify what type it is. By this I

mean, the program seemsto make no
distinction between alphabetic and
numerical data. The only time when
this is obvious is when calculations
are made.

At this stage of using the program. I

have one grumble. You must specify
a column of datawhichwillbeusedas

a key field. The field is number one,
and this cannot be changed. I would
have liked to have seen the facility oI
user-defined key fields with the poss-
ibility of a secondary field.

An interesling feature which i

haven't seen on other databases is
the facility to examine the database
array. This is achieved by entering a
submenu where the display changes.
A small 'window'on the array is
shown, together with several other
options relating to record and file
maintenance.

When in this mode, it is possible to
use the cursor keys to move about the
array and change any data within it
with minimum effort. Very nice in-
deed !

What is not so nice is the range of
options available in the column-
search option. Here you have the
normal options to search for numer-
ical data greater than, less than or
equal to whatever, but this doesn't
apply to alphanumeric data where
you can only perform a test for
equality.

A whole range of mathematical
functions can be performed on the
data within the file.

This is achieved in several ways.
First, whole columns or rows can be
mathematically manipulated;
second, individual cells can be com-

THE TYPING MASTERt.
(The typing tutor that put. you in a

clau of your own,
Th€ Typing Mssl6r' progrem €xilts to t6sch you ro ryps. Th€
easily-mot targ€t ir 30 word3 p€r minuto with 95% sccurscy ovar 30
half-hour aaa3ions. Th€ tollowing lsciiitis! h.tD you lo accomotiah thit
standa.d.
'Sighl & Typ€ introduce! you to rho k€ybosrd with th€ corecl tiog.r
for €Ech kcy and tal€! you ro ! 3pe6d of lround 12 wordt par

Touch-Typing t!16. you to around 24 word! p6r minut€ .t rh. tsms
timo 6n&ring you lea.n tha pcriphorst k6ya to th6 rarhs rrandlrd r!
lho!€ rnoat commonly uasd,
'Practico Exarcilar' givaa Non-timod sccurscy oi€nt6t6d ox€rcitos
8nd T'rm6d .p66d/.ccurucy .x.rcb6.. Th€ r.ault. sr6 giv.n i6 word3
pcr minuta 6nd porc€nt sccurecy, Th6 tEreol ltrndrrd (End fer
beyond) i! achi€vcd lhrough thir modul€.
Searion Monitor holala ydur hrnd lll th6 wey through tho cou6a

from firlt uaa ot ihe program to that finat. v€ry uaofut r€suh.
To brcl up rh6 p.ogrsm you 0a! a 4-psgs documantation on how to
qpproach thc colrllo a.d a r.cord clrd to fill-in Ea you prograla
ihrough th€ modulc!.
Thc fyping Msrrcr' i! not s toy, tr ir a profsalionslly wrincn
pro€raF which hlt !. ir. 60l. purpo.. th. tosching of
typing/k€ybo8d tkills in E w.y th6t ir iiiondly and frrn. lt war wrin.n
by 6 ryping in3rructor and it h.! b6€n martcrod wortd-wid€ on CPIM.
MSDOS. PCDOS 6nd olh€r o!,.r.tino .y!r€m+s..d m.chin€. ov6r
the l6!t lwo yoar!,
Now it i. evailable for th€ BBC Micro in two v6Bions: 'B!!ic Ve6ion'
{Singlo-u!.r), or; '8!.inc.ry'School3 Vorsion' (up to 99 u!€rs}. Tho
latrsr adds orhsr tacilhi€! inclldlns.'Record. Filo'modute tor th6
upk€ep o, Bach u36r's rscord.

BBC Micro g.6ic V.rsion (Mod.l A o, Bl (c83€trc). C20.00
BBC Micro gusina$/Schooli VcBion ldi3c onlylr fl25.00

Pl€as€ send psyment with ordor lo:

Anthony Ashpite!
Softrrare Systeme,

56 london Boad, l{arlerton,
luortolk, lP2O 9BZ.

Telephona: (0379, 852807
ith OS 1-0+

-

WE HAVE AWIDE RANGE OF
PBINTERS, DISK DRIVES, MONITORS
AND OTHER PERIPHERALS.
FULL RANGE OF SOFTWARE
WE OFFER
FULL DEMONSTRATION FACILITIES
FINANCE AND LEASING.
EXCELLENT AFTER SALES SERVICE,

BBC SERVICE

& INFORMATION

CENTRE

&istt!"3&i.{ti*aa:rrotr

WELCOME

Main distributor for
AEor[ Compute]E, Program Power,

Gemini and BBC Solt

CALL IN FOR A CHAT
OR JUST COME IN
AND BBOWSE.

COMPUTER
C.E.N.T.R.E

44

puted. So it would be possible to
assig n a cellwith a new value which is
calcu lated by its previous value - for
example (X+X/3) *X.

I was particularly impressed with
the error trapping and screen layouts
of Memo-Calc. lt does have its short-
comings as far as record interroga-
tion and column searching are con-
cerned, but taking this into account,
it's one of the best database type
programs you can get for the Beeb.

Name: Memo-Calc. Application:
Database. Format: Cassette or disk.
System required: BBC model B,
disk-drive and/or cassette and printer
optional. Produced by: Micro-Aid, 25
Fore St, Praze-a n - Beeble, Cam-
bourne, Cornwall, TR 14 0JX.

Name: Beebplot. Application: Busi-
ness graphics. Format: Cassette or
disk. System required: BBC model B,
disk-drive or cassette, bit-maped
printer optional.

Name: Beebcalc. Application:
Spreadsheet processor. Format: Cas-
sette or disk. System required: BBC
model 8, disk-drive or cassette, prin-
ter optional.
Beebcalc and Beebplot are produced
by Gemini Marketing Ltd, 18a Little-
ham Boad, Exmouth, Devon.

GUILDFORD

EET

1 THE OUADRANT, BRIOGE STREET,
GUILDFORD, SURREY GU1 4SG

TEL: 0483 578848
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Here are two games to entice the adventurous heart in any BBC explorer.
Name: Alien Dropout
Application: Game
Piicei e7.95
Publisher: Superior Soft-
ware

Software companies use
the word'alien'far too
loosely. There are probably
quite a few around who
would market a regu lar
chess package with the title
'Alien Chess' if they
thought it would boost
sales,

This observation is
prompted by the fact that
the aliens in Alien Dropout
are nothing more than
moths, admittedly of a par-
ticularly vicious mutant
strain.

This is another vertical
shoot-up game. Above you
lies a set oftubes into which
the moths fly and collect.
When a tube is full, newly
arrived moths cannot be
accommodated, so the bot-
tom moth is d ischarged and

swoops down on you, drop-
ping bombs in the galaxian
fa sh ion.

The th ing to do isto move
leftand right, picking offthe
moths as they collect. But it
is not that simple.

ln the centre of the tube
array sits a huge monster
moth. This must con-
tinuously dump bombs on
you. lt is indestructible until
200 small moths are notch-
ed up. Then it will begin to
float down - a nice and
lucrative target.

The game has seven
levels. Level one seems
initially quite easy, almost
relaxing. But things hot up
after that. The moths start
collecting like flies (sic), and
the monster moth in the
middle offers no let-up in
his interminable drop-
pings.

lf you keep the left-
hand tubes clear, you will
find the right-hand tubes
teeming, and you will won-

der how things could so
rapidly have got out of
ha nd.

Vertical shoot-up games
are almost allvariations of
the same theme. The for-
mula has been used time
and time again because it is
addictive. Alien Dropout is
better than average in the

field because of its pace a nd
its sound effects. The Iat-
ter are satisfyingly weird.

Shooting moths is in it-
self a satisfying activity a nd
has little to do with the alien
factor in the game's title: a
better name would have
been Mutant Moth Mas-
sacre.

Name: Space Adventure
Application: Game
Price: f7.95
Publisher: Virgin Games

Not so long ago, adventure
games were limited to a set
of tortuous questions on
the screen. There were no
graphics, no sound effects
and no score.

Thankfully, this is chang-
ing. Virgin's Space Adven-
ture is one of the best of the
new generation of adven-
tures lhave seen.

To begin with, the story
sou nds fam iliar: you board
an apparently abandoned
alien spaceship, and must
search through its cham-
bers for the elusive power
crystals. During the course
ofyou r search, you find that
some of the doors are lock-
ed. Luckily, you have picked
up some keys you have
fou nd.

Androids appear in some
rooms and must be des-
troyed by phasers or blas-
ters before you can leave.
The energy in your power
packs may run down, so
you must also keep an eye
out for that.

The g raph ics in this prog-
ram lift it beyond the typical
adventure. The astronaut
can be powered through
rooms with up, down, left,
and right movements.

And many chambers are
far from empty. Androids
materialise in them, blurs of
localised static, like being
beamed down from the
Starship Enterprise. These
androids are drawn in detail
and are very menacing.

Shooting the androids is
no easy task - a mere five
shots of phaser or three of
blaster will do it. But, in-
furiatingly, you can only
shoot in the direction of

MODEL UNGUAGE PRICE
NB MC 9.95

MC

your motion. You may well
find you rself eyeball-to-
eyeball with Fatso, your
weapon pointing impotent-
ly upwards. All the while,
Fatso or one of his col-
leagues will be merrily

pumping shots into you r
stomach.

The game is challenging
and exciting. lt has excel-
lent graphics and - rare for
any micro game - it has a
real sense of atmosphere.

NO. TITLE
I Planetoid

2 Arcadians

3 Meters

GRAPHICS
I
I
I

PLAYABILITY ORIGI NALITY SUPPLIER/REFERE NCE

9 I Aconsoft Ltd.,
Cio Vector Marketing Ltd.,

8 8 Dennington lndustrialEs.
Wellingborough,

9 I Northants NNg 2RL.

B

B MC 9.95

Lae.l - a

!trt (ra

? I
Iatr ei!.t.lt

lat4
l.r!. iaalt -

(la.a!aat,
(ta r.l.at,

4 Paintet B ltc 8.04 I 7 I

s

B6

Frogger

Space Fighter

MC

MC

10

I
Superior Software
69 Leeds Road,
Bramhope, Leeds.

7.95

7.95 I
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A. & F. Sottware,
830Hyde Road,
Manchestet M187JD.
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SYSTEM INGLUDES:
Speakers, Volume control, iack sockets

and all connections (assembled) plus
Buzzgo to eliminate the infernal B.B.C.

buzz.

Easily fitted with no drilling, soldering or
cabinet modifications f23.00 inc VAT and

P&P
MUSIC SOFTWARE Now available'

Royalties paid for Musical and
Educational Software.

Now in stock - The Synth. This program
allows the mixing and saving of all four

channels, including Channel O for
cymbals and drums. Complex melodies
can now be entered in minutes by even a

complete novice.

MICROVOC IS IDEAL FOR SPEECH
SYNTHESIS OR COMPUTEH PRODUCED

MUSIC

THE BBC MICRO SOUND SYSTEM

MlcRovoc
As supplied to schools & Colleges

BCPI TOR THE
BBC MICRO

BCPL is the most powerful language available
for the BBC Micro. It is ideal for developing
utility progrrams and games. The packaqe
includes a firll screen editor, a relocatable
assembler and excellent debugging aids.
tangnrage ROM, comprehensive manu- S99'65
al and utility disk (published by Acorn-
soft):
Calculations package ploviding float- 519.89
ing point, fixed point and fast grraphics
calculations (available shortly):
Stand-Alone Generator to allow BCPL ,'t9.83
programs to run in computers without
the BCPL Laagnrage ROM. Includes
licence for non-comercial and limited
commercial distribution (available au-
tumn 1983):
BCPL is also avarlable for CP/M sys- tl72'50
tems:

RICtr,AnI'S COMPTTTER PRODUCTS LTD.
Brookaide, Westbrook St., Blewbury'

Didcot, Oxon OXll gQA

Telephone: 0235 850218

atl,TI

0 00 0 I
BBC Computers Model B-t39 .2 operating system NEW BASIC

PROTECTIVE COVERS AND
CARRYING CASES
Polyester Cotton Cover
Soft PVCCover
Hard Carrying CaseforComputer, Cables,
Cass/Di6cDive
Soft Carrying Case for Compurer, Cables,
Cass/ Disc Drive

f3.97
til.{5

t55.20

f23.00

PFACTICAL PROGFAMS FOR THE 8BC
COMPUTEA&ATOM f,6,95
LETYOUR BBC COMPUTER TEACH YOU TO
PFOGFAM HARTNELL f6.{5
THEBBC MICBOREVEALED _ RUSHTON f7.95
CREATIVE GRAPHICS ON THE 8BC COMPUTER -ACORNSOFT f7.50
GNAPHS AND CHABTS ONTHE 88C COMPUTER
- ACOnNSOFT f7.50
LISPONTHEBBC COMPUTER
ACORNSOFT f7,50
ASSEMBLY I ANGUAGE TOB THt B8C MICRO .
BIRNBAUN 88,95
30 PROGRAMS FORTHE BAC COMPUTER -EVANS f4,95

CTABES GBAFOISK
CLAHESFEPLICA

Copies ALL yotl casselles lo disk
IJKLEAPFHOG
SUPERIOR SOFTWARE GAI-AXIANS
SUPERIOF SOFTWARE INVADERS
SUPENIOR SOFTWARE SPACE FIGHTER
SUPEBIOR SOFTWARECENTIPEDE

fi2 95
f12 95

t7.50
f7.50
f7 50
f7 50
f7.50

JOYSTICKSANOSOFTWARE
BBcJoysticks- p3ir f13.m
BEEESTICK FullyproponionalforComput3r
AidedDqeign f29.95
JOYSTICKS GRAPHICS - Drawand Sav€your
ownlinsDiagrams f5.75

HARDWARE
Sound Pick-Ofl Modul€ {Simpl€ tolit) f5.95
Loudsp66k€r in cabinet plus cable lor above
pick-off el.S
Loudsp€eksrplusAmplif i€rf or above pick ofl
{Blan6r, f37.50

NOW lN STOCK R.H. ELECTRONICS light pen
includessofMare fl5.9a
ATt L EPROM Prcgramm€r f138.m
ATPL EPROM UV Erasor f55.20
MICREXX-Y Digitisor No drift, pr6cise
+ software t85.25

SPECIAL IN STOCK
BASIC II ROMS

fl1.50
IN STOCK

BBC CASSETTE RECORDERS
INCL, LEAD TO COMPUTER

f29.90

The above prices are VAT nclusive
Add fl.00 p8p for orders below f]00 00 and
f10 00 (Sec!ricor delvery) lor orders
above fl00 00
Access and Barclaycard accepted on all ilems

EI-=ffi
f7 99 t hrs price lisl supercedes all olher pnce lsls

and mav be amended wrthoul notrce.
rN SL BANCL b l-xTl-NDtD WA RBA\- /
Write for details

f9.95
t9.95
t9.95
f9 95

aooKs
NEC30Hr BASIc
BASICPFOGNAM[4INGON THEEBC
MICRO-CRYER

SOFTWARE FORTHE BBC COMPUTER
PROGRAM POWER KILLER GORILTA

NEWACONNSOFI GAMES IN STOCK
COUNTDOWNTO DOOM
STARSHIPCOMMAND
SNOOKEN
MISSILE AASE

CLARE SOFTWARE
CLARESTHEKEY f12.95

ELTEC COMPUTERS 217 Manningham Lans,
BRAOFORD AD8 7HH

Tel:l'0274l.72j25'l.2
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MICRO-ADVENT
Ashlvn House, 113 Writtle Road, Chelmstord, Essex.

Tel: 0245 59708

HOME & BUSINESS TECHNOLOGY

f5.95

f6.95



PC Files GAMES EEEIUEEI
GAMES

Since the launch ofthe BBC
micro computer many soft-
ware houses have pro-
duced a vast array ofarcade
style games to fulfil the
growing demands of BBC
micro owners.

The games reviewed be-
low are but a smalllraction
ofthe high quality 'arcadia'
currently available lrom
some of the leading soft-
ware houses in the UK
today.

As Acorn actually manu-
factures the BBC micro it is
a natural extension to pro-
duco its own software for it.

Planetoid from Acornsoft is
the authorative version of
Williams Defenderfrom the
arcades.

This must rate as one of
the most compulsive
arcade games for the BBC
micro, as it is a full feature
'clone' with good clear, but
comparatively Iow resolu-
tion graphics and sound.

All the usual aliens are
there (albeit with different
names), and raiders
attempt to steal your life
forms and drag them off
into space. lf the raider
reaches the top of the
screen with you r life form, it
willturn into a mutant with
a fast'homing' attack rate.

Other dangers include
bombers which lay mines
in their trail and must be
avoided, and the megacyte

('pod'in the arcade version)
which holds many spores
('swarmers') which are re-
leased when the megacyte
is destroyed.

These spores will home
in on your craft, firing as
they do so.

The greatest danger
comes from the cruiser
('baiter'), which (in the early
waves)appears if you delay
in clearing the aliens. The
cruiser moves faster than
your ship and will quickly
destroy you u nless hyper-
space or a quick reversal of
direction, coupled with
rapid fire, is used to destroy
it.

The game requires use of
the keyboard which does
make for confused and
frantic key play until the
gameplay'feel' is achieved.
The only real criticism that
can be levelled atthis game
is that to destroy the aliens
there isvery little margin for
error, since they must be hit
'spot on' to ensure their
destruction.

The scrolling routine and
reversal of you r ships direc-
tion are excellent and far
surpass the Atari version of
Defender(which, admitted-
ly, is far superior in all other
respects).

And there is also a
high score table allowing
the top eight scores and
names, respectively, to be
recorded.

Arcadians is a very tough
and skilful arcade copy of
Galaxians. To survive any
appreciable amou nt of time
you must blast the aliens as
they break off and actually
come down at you. lntially,
this is very off-putting since
survival is short, but a little
dedicated play allows the
grasp of this basic principal
of survival and addiction
soon follows.

The graphics and sound
arevery close tothe original
Galaxian (barring the intro-
duction tune at game start)
although it must be admit-
ted it has a very different
'feel'as you are forced to
concentrate your energies
on destroying the aliens as
they swoop down at you,
rather than biding your
time and picking them offas
they move across the
screen invader style.

Overall this is definitely a
game to be included by all
arcade enthusiasts and par-
ticu larly Galaxian fans.

Painter, if you ever enjoyed
painting by numbers in
your younger days, is cer-
tainly for you. You control a
'painter' and must move
around different shaped
grids, filling in the 'squares'
by running your painter
around their entire peri-
meter.

The hazard in so doing is
the 'fizzers', which in the
early levels roam at random
around the grid, and which
at higher levels'home in'on
you, and some fancy 'dod-
dling' is required to out
manoeuvre them.

The game has a good,
clean graphics, the basic
minimum of sound and a
curious simplistic, appeal
that will endear game play-
ers of all ages.

The only criticism of this
game is that on the higher
levels, where a fast re-
sponse is crucial, the move-
ment of the painter at a
'crossroads' can be frus-
trating, since it has to be
perfectly aligned to the de-
sired line before you can
move in that direction.

Spacefighter takes the best
elements trcm Defender
and Scramble and com-
bines them to great effect,
producing a curious blend
of very controlled a rcade
act io n.

The aim is to destroy the
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various waves of aliens
whilst maintaining your
fuel level. You control a
fighter moving left to right,
and have to destroy the
mutants, swarmers, tri-
morts, baiters, baryons,
and asteroids. Your craft
has a lazer gan and three
'smart' bombs at its dis-
posal.

Each alien has its own
attack pattern, for example,
the mutant moves random-
ly around the screen and a
baiter will 'home in'.

After a set number of
aliens are destroyed you
advance to the next level
with more aliens and grea-
ter attack speeds, a bonus
ship is given at 10,000 and
20,000 points.

The graphics and on-
screen action make for very
fluid play which, on ba-
lance, will favour the
scramble enthusiast rather
than the m u lti-key/hazard
Defender playet.

Frogger from Superior
Software is the closest to
the arcade original I have
seen to date. The aim is to
get five frogs into holes in a
river bank at the top of the
screen.

To do this. the frogs must
first cross a busy road,
avoiding the traific. Then
they must cross a multi-
current river by jumping on
logs, crocodiles, and tu rtles
(which tend to dive at the
most inopportune mo-
ment!).

You get 10 points per
jump up or down, 50 points
for every frog safely home,
and 200 points for landing
on a fly. Extra frogs are
given at 1,000 and 2,000
points.

With some of the most
sophisticated graphic and
sound capabilities current-
ly available, the BBC micro
has some of the finest
arcade games written for it.
The games are generally of
a high standard which from
my point ol view is very
pleasing (being an avid
arcade enthusiast myself).
It could be said thst the
price of an average game,
around C8/9 is rather ex-
pensive, but when viewed
in relation to the quality
received, it (in most inst-
ances) is more than iusti-
fied.
See page 45 for suppliers.
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STABLE SOFT
Products that work tor you

Prices: 0n cassette... 84.95 each
t6.95 each

futbo fimet and Prutl 109ethet..........t7.95 cassette
t12.95 disk

Send SAE or phone lor details:

STABLE SOFT
Lodge Cottage, High Street

Winterbourne, Bristol.
Tel: O454 772545

s.P.
ELECTRONICS

BBC Model B 1.2 OS ............. $99.00
Upgrade Kits A to B ................. 160.00
Disc Operating Syslem Kit (Single Density)............ t85.00
Disc Operating System Kit (Oouble Density) .......... 891'00
Decca Colour Monitors (R.G.B.) ........................... 8260.00
Disc Drives ............. .......Irom !212.00
Cassette Becorders ................ e18.90
G3 WHO RTry PROGRAM...................................... e7.s0
Circuit board for RTTY decoder (inc. instructions) .... e6.30
Computer Dust Covers........,..................................... e3.00
CP80 and Star 510 Print€rs (inc, cable) ..............,. E330.00
Joysticks (pair) ........................ 813.00
Printer Cable (Centronics)........................,.............. el2'90
VIEW Word Processor.,,...............................,......... 859.00
WORDWISE Word Processor................................. e39.00

All plicos.pply rhils stocks last

Uide selsclion ol sottuero, boolr, hads, plu$, atc
SAE for lull list. Allayailablc ail0rdel

48 Linby Road, Hucknall, Notts
NGl5 7TS. Tel: 0602 640377

Gariage extla (All plic8s include UAI) A,EI

Language Leaming Aids
for the BBG Micro
hva uabl€ prooram s lor leach e Is puprls,lavellec,lin0uisis,inracl
anvone havinoanrnol6slln FrcnchorGornan Thecass€tss
coilrl ready:madol09sons whrca Drovroeenomauscatsoors€d
iocabulartraoluselui *ords ohasssaodvorbs Theoooramsclisr
l0rstudentsolaltaossand l&rlsollsaminoassimplscom,nands
snab'aBxistn! €ssonslob.modrlrdorns*l.ssonrcrcaledand
slomd on essti.lor letar us.
I}'eF.€nch M6lossandTheG6rnrniraster posanl*ordstrsirn
on.lenouaoc, henlheoln€r,'n. laro..rcrlyr.adlonnalmm!l0tc
lr iac..nlsandsp.cBlch.raclsB Mascuift .lcnrnrncandneuler
wordsaoo..indr11616 coloulsroancounoaoenderleamno.A1l
l.ssonscanb.run'nrhoadilleEnl*rys.r e ham Conly,se[.bn
or so€.rtand accuac!l6sl
' t;wlACissstes Contarnlh.lurtonconlmlDroo6mrndt6
comprchensitelessonslor gm!ralvocabuhrybaming
' t€rrlECassetas Co rolrhaluiionconlrolpmoramandl6
lesso4srncludrnoturlycontu9er6dvddlr3rs, ad,edrcs advedsand

' Avarable shonly Th0 Spanrsh Tulorand veGions ol a I

proorams lorrhe 48( Sp€clrum

Pro0rrms fl I runon alloporal ng sysismsrncludrngsysiemsl nod

Avallabhrrom yourloca &alar, mailoderorlargerblancheso,

@

ERton :KGmosSottwar6. 1 PilgrimClose, Harlinglon
Dunstabl6. B6ds LU5 6LX.
Plaese suoDlv lhe lolbwina:
TheFrenchMisiressL6v6lA di e9.95
The Frcnch Mislross Lovot B (rr,f3.95
Thecerman MaslerLovo A a0t9.95
The Geman Master Level B (d e9.95

tr
tr
tr
tr I pacNng)

MrMrs/Miss

Mailorderandlradeenquirieslo

'l PilgrimsClose, Harlington,
Dunatable. Bedlordshire LU5 6LX
Tel:05255 3942

i! il rlga si in i!! t: {x[r ,f,tt SOFTWARE

I eoclos€ a chequo/postal ordor value I
Sottwa.e.

Turbo Timer - real time clock display +
chimes and alarms.

Proff- background print spooler. Print basic
programmes or text while you computel Times
stamps listing il Turbo Timer also running.

Biblos - and it's flexible and fasl record
management systems (disk only). Handles any
number of fields, any field length.
Menu driven - used for bibliography, recipes,
anything.

sffi
&e.*

>4

Po6tcod6..................
payablo lo Kosmos
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FI]{AIIGIAI GAMES
GREAT BRITAIN LTD.

Ever thought you could run the country better?
Here is your chance.

As Prime Minister (of the party of your choice), you
have to guide the country through its social and

economic ills for five years, then put yourself up for
re-election.

"Great Britain Ltd is easily as exciting, and certainly more satisfying, than any game
of space invaders" 

Micro arser, June.gs
"A must for all budding politicians" 

computer Answers, June .gg

"Thoroughly enjoyable and worthwhile decision-making activity and, as such, it can
be thoroughly recommended" 

Educationar computing, June 'gg

f5.95 with full instructions

!NHERITANCE
Have you ever wondered what you'd do if you
came into some money? Would you be able
to invest it and watch it grow, or maybe start
a small business and become a millionaire.
With lnheritance you have the chance to find
out.

"A grcat game, really two games for the price
of one"

Micto User, June '83

f5.95
with full instructions

WORLD TRAVEL GAME
A game for 1 or 2 players. Rush
around the world collecting souvenirs.
Keep your head and try to avoid the
dangers inherent in such a journey.

"Exciting, competitive and even
educational - not to be missed"

f6.95
with world map and full instructions

* Special Offerto P.C.F. (B.B.C.) readers
ALL3GAMESfl6.95

SIMON W. HESSEL SOFTWARE
(Dept. P.C.F.1)

15 Lytham Court, Gardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179

24HR DESPATCH - PLEASE ADD 3OP P & P

- UNLIMITED GUARANTEE _
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Iilicon (enlre
fdinbrrrgh

BAC Modol A f34a.26 f399.OO

lOOr TEAC lingl. di3c driv.
2OOK TEAC rwi. di.c driv.
aOOK twin doubl. lidod 80 t.ck d.iv.
aOOK PACE du.l4O/aO .wirch6ttl.
4OOK PACE 4OlaO.wirchablo

ft79.oo
f339.OO
€575.O0
f6to.oo
f345 ()0

e2o5.a5
€389.45
f65r-25
f70't.50
f396.75

fa25
TORCH ZaO Oisc P.c
IaOOK + zao+ 54X FAMI

EASYTAaS PROf ESStOt\lAt EUStf,ESS
SOFTI\,ARE FON AAC/TORCX

S.1.. L..lsc. t99.OO et t3.a5
Pu.chr.. L.ds6. f99.OO Cl t3.asC5.hbook f99.OO €t ! 3.85
word P.oc.r.or f99.OO fl !3.a5
M.il Li.t lLink ro Woid Proc...orl f99.OO ftl3.As

t79 00
fla9.00
f239.OO

f90.85
f211.35
f2r4.85

Ssnvo r2" G...n Scr.on Moniro.
Cabsl r4" Colour 8Gg Monitor
Mic.ovit.c l4" Colou. RGa Monito.

f269.OO
f359.OO
t279.OO
c379.OO
f279.OO
f349.00
f469.OO
f479.OO

f309.35
f412_85
f320_45
f435.45
e320.45
f447.35
f539.35
f550_45

Aothori..d BBC/Acorn Se.vic6 C..rr. to. R.p.i., Upg..dc.,
Modilic id^i.

.r VAT inc. VAT

BBG

GHARAGTER GETERAIOR

Menu driven lacilities include reflect, invert and 3
rotates. oisplay is on grid for multi-character
pictures. Full load and save etc.

VI3COUIT IERYIC:T L?D
2A Boulton Ro.d, Southrar, H.ntt.

0705-833633

NOFUSSGUARANTEE

G9.9t pep pnee
CHEOUES TO

Our product range and knowledge ol
the system are unequalled-you'd

expect that in Cambridge,
wouldn't you!

IIIIITIT
IIIIIIII
IIIITIII
CfiHldgeConptilqStoa

1 Emmanuel Slreet
Cambridge CB1 1NE

Telephone (0223\ 358264
(closed 12.30 - 1 15 excepl Salurday)

50

Epton RXAO P.ini.t
Ep.on fX8O P.i.r6t
St.r 5lO Prinr..

CPaO P.irr.r
Juki O.a.vwh..l P.inrGi
Smnh-Coron. D.i.ywh..t P.inr..
ayt.-Wiit6. Pnnr../Iyp.w.ir.l

f944.75

7 ANTIGUA STREET, EDINBUSGH EHl 3NH
TELEPHONE 03] 557 4546

VtSr0urrti I.

?



PUS nururnn EFFERs

Besolution. 370x235. Pixeh.
DGplay, 80 characte6 x 25 lines. Slol Pitch 63.nm
rnput, Vrdeo. AGB An.loque with TTL inpur.
ST\C. Separate SYNC on RG8. Fealu,es. On/Ofr
switch with pilot li9ht, Srightness control,
Powet 22O l240v 50 /6OHZ.

8$olution, 580x235. Pixels.
Oisplay, 80 characters,< 25 lin6. Slot Pitch 41mm
lnput, Video - RGB Analogue with TTL input.
SYNC - Sep.rste SYNC on BGB.
Features, On/Off switch with pirot light.
Brishtness contror. Powet, 22O/24OV 50/60AZ.
' Fast ex stock delivery.

' Ouantity and Educitional discounls available.

This monrh's o,fer ls another winner. a consign.
ment ol 14" R.G.B, colour monitors manufactured
by J.V.C. . at prices never seen before in the U.K.
Suitable lor use wlth 88c N4icro

THE ORGANIZER DESK

ONLY

€49.50

. Largs d€.k topsr.a

paper / book storago - ampl€ room
I tor you to lit comfortably.

On€ year w6rr.nty 22MHZ
Ex-srock delivery. Limited qurnthv

Phono connocto,. onry €69.95
L€ad ro connect to BBc f3,95

' % height ' FEn sccess time.
' Direcl drive mschanism.
' Hardware 40/80 switchable
TEAC 554 - S/S 40 Track

rooK s.o. 2ooK o.D. f1 39.95

I5i"".?8i;BPB%l'""' r22e.oo
case to hord 1 drive f9.95
ouar@!e with Psu f39.95
r Le'd €5.00Ribbon L""o f 12.00

ouar aiuron r-eaa f 1 5.00

Complete with all Le.dsand ready to run .

C.se has PSU,

' Duar 2ooK. o,ive f319.95
. Duar 4ooK. orive f349.95
' Oual 800K. Orive

40/80 Switchable.

800K

f499.95

ACOAN D,F.S, NOW IN STOCK

$e\\
{so4

The r 6r national y avaihble dual sided
3" Orive olrerins 500K. Capacity.

' 200K. Form.tted S.D.
'400K, Formatred D.D.
' Japan6e lvlanufacru.e.
' Fully compatible wilh 5y.'' Driws.

SEE US AT THE PCW SHOW .
BARSICAN / STANO 204

BBC lvllCBO USER SHOW
NOTTINGHAM

. STAND 23

' One touch can.idg.lo8ding

' Oirect Drive.

Single Drive ' 20OK/4O0K. Only

f 199.00
Dual Drive '400K/800K. Only

f399.00

FR€E

@
oilc cadridsei 1 off f4,95
Packors f22.50

on first 100 orde6 received

We willi!pply caseand leads free of.h6rse.

EPUS sUPPLIES
158. C€mbem.ll RoEd, London, SE5 0EE

T.l : 01-701 8568 {31,n.!, 01 703 6155/6/7

EI covernmont.nd Edu.ltional

od613 ve.lcom.. E

To Ord, I Add c5ria06 at th! followi.s rrt€. r.
Dit6 85p. Othor soo& f7.00. Add V.A.T..t 15%
to to$l and s.nd yoor order to :

ol.o
'olo'go;'"

,,",, orH[.#*"oo,

DISC DRIVE DISCOUNTS

TEAC .DISC DRIVES

3" MICRODRIVE
OPUS

SCREEN MONITOR

12" GREEN

NASHUA FLOPPY DISCS

_ r_l E

51

JVC 14" COLOUR MONITOR OFFER

RGB MEDIUM RES fl99.OO

Lynx, Oric, Apple ll, Apple llr and IBM etc.
lfs s.fe to put a chequs ln the post today. Becs$e,
if yo! find someone whot cheaper, we'll r€fund the

, RGB HIGH RES f299.OO

' JaDanese manulacrure,
'Slimline ' Low Power Consumption.
' ldeal for us€ with BBC, Draqon, erc.

Canon MOO 61OO S/S 40 Track

rooK s.o. 2ooK o.o. €1 29.95
Nationsl P.nasonic D/S 40 TEck
2ooK s.D.4ooK D.D. f1 59,95
Cas6 6nd Le.ds.! lor TEAC.

n/tinir 8" Oi3ca
s/s s/0 a16.951or 10 s/s s/o al7.t5 ror 10
s/s D/o a19.95in 10 s/s o/D 423.951or10
D/so/D C22,95id 10 D/S o/D 824,951* 10

S/S80Trrck C24,g5roi 10
D/S a0 Tr..k f26.95 ror 10
With full5 year warr.nty, All minidis.. h.v. hub
rings snd. FREE planic libEry cass

OFnins Houl3 Mon. Fri 9.00 ' 6.00
Sst 9.30- 1.30

CASED DRIVES

THE "ORGANIZER"



BBC MICRO
The computer with

the best FX!

Available from

THE DATA STORE
miclocomputers

OFFICIALACOBN DEALEB
plus PRINTERS,
Dtsc DRtvEs,

MONITORS
CABLES

SOFTWARE
F U LL D EMON STRAT I ON FAC I LIT I ES

6 Chatterton Road, Bromley
Kent Tel:01-460 8991

lcLosED wEDNESDAYI

For your BBC micro withTorch Disc Pack

An introductory offer
at fl9 ii'+
rForrh
rF6ih l. an adva.ced Impl€m€nlatlon
of FORTH, the powertul yel int.racll!€
moddn lansu.se u6€d lor robotics,
accounrs prck g....dhors. dala ba*
h.ndl€E and @n !rc.d. games. Uany
of rhe 'Slar war. ' .p..ial efieds uere
fiealed *ilh ll. onl b mo.e
.ompleheciv€ .nd earl6 to u* rhan
Fonh 79, whlle rem.lnlng .ompatlble

a The b.st inlerL.e you've €ver *€n for

a A suFr re.n edllor fo. Fo.th

a Full CPN tile ac.€j
a A..es lo 'FX elc. comfrands on your

BBC mido
a lntegers, fractlonr, 3lrings. arayE

What PCW eeld about
rForth?
. . ._Iam an rFonh lka@ holder (tnd
extremely happy uth n)" . . ._ex.ell.it
delmenlalio. ' . . . male lif...sier for
th. novic€ ... v.rv ad,anced
extensions" In .ddlrion xFodh ..me ou
tlrrt tn 14 olt ol I 5 benchmarl5 on ZEO

Hor to order younFonb AIM-I
il.fi ,?JHi'""."iI'::",::ifili :- RESE.{RCH 7I
h€n.? r h? m.i"dlup pricp of onlv t 19. 20 Monr ague R@d. C am bridge
Send ur rhl..oupon bv itt lh s.plember. CB4 lBX.-Tet€phon"(0223) 3i5398S
Ch?cue or Ac.es5 ord"rs onlv.

Pl@ Nore 7h6 po.kos€ is ohly dpplicoble to eithet o Torh Compuet
ot o BBC nxo @ith oTorch D.< pock 

-

Please send me an xForth disc and manual.
I enclose a cheque lor f24.15 (!19+€2 p&p+VAT) made out
to A.l.M. Research or charge my Access account no

LJ
ignature

7/alM
RCSA'rcH

/
I

xFoilh
ItE rbc!.ohici# Hrfi
sldEn rorgorr @tg.rE nm

ll !TIII

BERKSHIRES LEADING SUPPLIER OF HOME
AND BUSINESS GOMPUTER SYSTEMS

BBC MODEL B
BBC MODEL B + DtSK...................
CUMANA 1OOK DISK DRIVE .,,,,,,.,,
4OOK SINGLE DISK DRIVE , ... , ., , ., ,

SOOK DUAL DISK DRIVE , .... , , .... , , , ., ,

{All Disk Drives lnc Manuals e Cables)
EPSON RX80 PRTNTER . . .. ... . . .. ... .. ... .

EPSON FX80 PR|NTER . . .. . .. .. . . .. . .....
EPSON MX100PRtNTER .................
STAR 510 PR|NTER . .... . . . . . ... . .. . .. ...
MtcRoLrNE80PBtNTEB .................

LSI M3 FROM
LSI M4 FROM
TORCH CF2.|O FROM . . .. ...... . ... ... .. . .

TORCH 700SERtES FROM...............
TORCH 3OO SERIES FROM . .... ., . ,, , ,, , ,

ADLER ALPHATRONIC FROM......,...
IBM PC FROM
OSBORNE 1 DOUBLE DENSIry FROM
ACT SIR|US l FROM .....................
EPSON HX20 FROM ................ ......

AUTHORISED
BBC DEALERS

t370.47
t458.85
f109.25

MICROLINE82APRINTER ..,,.,,,,,
JUKt 6100 DAISYWHEEL ..............
PHOENIX 12" GREEN MONITOR ,

BUSINESSSYSTEMS

ALL PRICES INCLUDE VAT
*CARRIAGE FREE ON ALL ITEMS*

e399.00
t469.00
f241.il
f373.75
f688.85

t304.75
8410.73
t487.n
t304.75
f220.91

f206/..25
.t2748.n
t3214.25
f3444.25
t1430.60
82696.7s
fzu.w
f1rNls.00
f27 .25
. .t 162.30

l THAMESAVENUE
WINDSOR
BERKS TEL: WINDSOR (07It:51 5$7

BUSINESS SYSTEMS ONLY
LONDON OFFICE

TEL: 01-99t1-8588
OR

t(cc BULKREED LTD
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PC Files PROGRAM LISTINGS BBC Micro

SNIPER A]VIBUSH
PC Files presents three programs from a new book of program listings 60 Progra ms for BBC
Mrcro, published by Pan/PCN Books on 21 September at f4.95 for 286 pages of great programs.
This first program sets you against snipers hiding in a hi-res forest. Can you get them all before
they get you?

5 REM**SNIPER AMBUSH**BBC VERSION BY IAN
THOMAS FROM ORIGINAL BY FI. BEI^,SE

lg DrIlP(5, 5),L (11, 2) r S(5r2),SlF(2)
?A TB=5ggA i rfi=A':, R*= " ggqgg@Aggg" i nN=gi A1=Ai

FR=6: FIX=RND (27) *8
SA GETO5?6
4g TH=TH+ 1: COLOURS: PRII.ITTAB ( 28, 15) ; TM

5S A=INKEY(2t itFA<s GOTOl3S
6S COLOURS
7A IFA=65 FRINTTAB ( lA , 13, Rrg I MN=I: GOTOl3S
Ag TFA=9A PRINTTAE ( Ig, 13) Q$] HN=g: GOTOTSg
?fr IFA=b6 AND MN=1 FR=1:GOTOl3g

lB6 IFA=78 r'lx=l'lx-6: GOTO 130
lrg IFA=77 MX=i'1X+8: GOTOI3S
!29 GATO4A
1 3S I Fri'X< S HX=g
I 4S I Ft'lX ) 22O HX=z?g
1-s IFFR=6 GOTO3SS
16t4 FR=A

1eB IFHX(42 Y=Y+32: GOTO236
l9S IFMX<7g Y=Y+7: GOTO236
?aa IFHX< 124 Y=Y+G: GOTOzSA
?1s IFNX< 164 GOTO2SS
2?A Y=Y -A
2:ls GcoLs ! 3: PLOT6?, 328, 288
?4s PLOT 1, ( trtx-66 ) +4 ! Y*4
256 SOUND&1O! -15, 5. 33 SOUNDo, -12, 6. 3
269 PLOT 69 ,328, ?88
7?A PIBT L ! (MX-69)*4t Y*4
2BS COLOURz
296 IF X>29 AND HX<35 AND MID!5(K!5t 1,1) )'g'

PR I NTrAB (4,5) CHR!5241 iCHRt5z42i: COLOURS: PR INTCH
R!8239 i CHRlFz3T : K!F=LEFTlF ( K$ t 5 ) +' I " +RIGHT$ ( K;Tt 4 )
: G0TO346

3SA IFMX)51 AND l{X(67 AND ItIDlg(K!3r 2,7t >',9"
PR I NTTAE ( A, A ) CHR!824I ; CHR*:242i : COLOURS: PR I NTCH
RE23S ; CHR$23 1 : KIE=LEFT$ ( K$, 6 ) + " l', +RIGHT!5 ( K!3 r 3 )

: GOTOf,4S
3la rFF1X)161 AND MX( rA7 AND t'lID$(KlEt3t l) )'g

, PRINTTAE ( 13. A) CHR!524I i CHR15242i : COLOURO: PRIN
TCHRlTz3S t CHR!923 1 : H!E=LEFTlE ( l<!B ! 7 ) + " 1 " + R I GHT$ ( k$
r2):GOTO34O

32S IFMX)144 AND ,ilx{155 AND MIDlF(K!5t4r 1) ),S
, PR TNTTAB ( L9 r 9 ) CHR!924I i CHR*242;: COLOURS: FRrN
TCHR$23S; CHR$23 T : K$=LEFTIF ( K5. 8 ) + " I' +RIGHT!9 ( K!9

.1):GOTO346
334 IFITIX)1BS AND HX(1?5 AND H I D!9 ( KlF ! 5, 1 ) ) '6

" PRINTTAB 124, tA ) CHR!C?41i CHR*242i: COLOURA: PR I
fITCHR:E2SSi CHR!E231 : Kri=LEFTE ( Kr5 ! 9, +', I "

349 IFRIGHT!5 (H$,5 ) = " 11111" GOTO856
359 K=RND (5)

=6S IFFIID!3 (klF,l,:+5, 1l =" I' GOTO4a
37S IFIIIID!5 (K!6r Kr I ) ="4" COLOUR2: PRINTTAB (5 (K



Algotek
COMPUTERS

Wakefield

o

II

I
t

I

Drives

BBC SOFTWARE
Ouality Software Designed by Professionals

EDUCATIONAL-I A/B stog e8.05
EDUCATIONAL-2 (A/B)7 to 12 t8.05
Hours ol fun and earning ior children. Anirnated graphics will
make children enioy math spelling, memory games, clock,
etc
GAMESOF LOGIC ANO CUNNING (A/B) E9.20
For chi dren and adulls alike.
SUPERLIFE (B)
Fast (machine code)versron n a larqe un verse
Compet live le see reds and blue compete for space.
MUSIC PROGRAM (B) C6.90
Lack musrca ear? This amazing program harmonizes (add
chords to) mus c you type n
KATAKOMBS(B) T9.20
Can you discover the secret in this exciting Adventure type
game?
uTrLrTrEs(A/B) t8.05
An assortment of uselul procedures which can save you
hours/daVSol proqrammrnq elfortr- date conversion, input and
validaton routines. graphc routines (cube, reclangle etc)
sorts and many more.

Special Ofler Any 3 cassettes tor e20.70
Add 50p p,p per order

P ease state your lvlodei and quote reference AC12
MATRIX PRINTERS

ttxa2Ffi i350.00 MX80T e295.00
l\lxt 00F/T E428.00 MX8oF/T E325.00

BMC 14@@ Colour lvlonitor t222.0O

Add VAT 15% Delivery free within 30m radius
otherwise add e10 delivery charge.

Cheque/P.O. to GOLE LTD, 77 Qualitas, Bracknell
Berks, RG 12 4OG Tel. (0344) 50720

i6E0

L1l o0
O0
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Algotek Computer Co Ltd
1l Wood Street Wakefield WFl 2EL

Tel 0924 369555

I) ZE'ITH'S LAIR Thjsisabrandnevtypeola €nlure game based on wel kno*nlanbsy
roie playinq garnes eshblisied in lie Ame.ican fiBrkel

Tho orme itsell conlains all lhe,eatires normally expacledh an adrnfuro 0Eme. as wrl asr-
r over l50locatioas
r a saw and load posilron lao iiy

' many ne{ commands ( I h,s rs . addilron loalr lhe slanGrd comnands such as nodi, souli.
late, drop, killelc ). re compuler accepts n, lipre comrEnd slale'nenls such as Goe.agard drmb lhe rope

. [rs lavoulchan06s oach lne 50 llat no oanewil'evel be lhg sane
r therc is a unique lighling syslem *iich hkes seveElladors nto acmunl belore any round ol

comb,l begins
Win6n for the 32K mechrn6. Only C8.e5

2) EECCOIPO3ER IIis is an ad!?nce! alo soptislicrled prcgram loaid usgs lo fft hs o{n lun6
eas,ry The orooa. co.h'ns 1Eny h' l'rc5 r0 hgo you co.lose yoL r mL sic quict l, and efiicis ly MLst 

' 
s Etlercd by

simlb motino 0E tuGfl arolrnd a manuscrioi oloted 0n IE scr.sr I1d t D'F! a k{y Io plol [E noE ft{u rcd Ih music
tanrtnh€'isleftoromdsayrdi,you'irenEllsullordldlgedi,youoorrltrproOdrnk6luluseorrEgr4t'c
and sound ab l 6 ol lh? comDuler ano orov des a Dollr€dul lool

Wrilten tor the 32K machrne. Only e6.95

l) VECIOR CHALIEI{CE Ih's s d oam ol pure oli and ${ rl s p oo.D[ re ocsl v.6,oi ol
3D-noulhls and cross.s avarlable and reranr untual.n Dy ant olh.r program al rB h'giesl lewl

vorc.rpayei erlleco-pule orroL rrield5 Wlerpay,Theco-pLle"feredre'oLrl?vrsorpld/ lfeyare
0or e slanod etrd rno m/sla *e Tne,!e olr0 or rno ouDh(sTud, h' ,n en ordbk oame lo Dar

Wriftdn lor both machinos.Only L.g5

TIIAKE CHEOUES & POSTAL OADERS PAYAALE fO PLA'INUM PRODIJC|S

PROGBAMS

FOR

PLEASURE

PLATII{UM
PRODUCTS

PRICESARE FULLY INCLUSIVE
DE ALE R ENOU I P I ES WE LCOM E

send oderc to:- 131BARXHAil RIDE,
WOI(TIGHAI$, BEEXSHIRE RG11 1ET

54
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PC Files pRocRAMLrsTlNcs EEEEEil

,2),S(l{rl))S!9(2)
386 IFMrD!9 (Klg! t(, t ) ='5 " OR(HID$(l(!i.K,II="7"

AND MN-6) GOSUB4zA
3?O k!5=LEFTlE ( KlE, K- r ) +CHR* ( ASC ( llIDrE ( K!5r Kt I ) )

+t)+RIGHIlS(X*ttg-Ht
4OO rFI'trDrt ( K*|K, LI ="7" COLOURS: PR T NTTAB (S (l(

,2) !S (Kr r ) )Slt( L ) !K!s=LEFT!5(HltrK-l ) + ',6" TRIGHT!! (
lr.S ! 1g-K )

{16 GOTO46
4"s N=RND (P (Kr 4) )

4JO NX=fl-P (H,3)
446 GCOL3! f, : PLOT69, P (K, 1 )*4r P (Kr 2r*4
..156 FLoT1, NX+4. -P (Hr 5) *4
469 SOUND&1fr. -15,4,3: SOUNDST -12,5.3
478 PLQT69,P (Kt l'*4rP(K,2)*4
4Bfl PLOTI. NX*4r -P (K, 5)*4
494 IF,),iN-O PETURN
5OA rFF (k, I ) +NX)7€ AND P (Kr r. 

' 
+NX<86 COLOURS

: F n I NTTAB ( 16. l3) QlS; TAB (9r l5) Pt: GOTOA?6
5IS PETUPN
526 HODET: FRINT'CHR!3I41; CHRIF&AI i SPC ( I4 } "AMb

ush, "' ctlRlcl4I ; cHRlt&al i sPc ( 14 ) "Ambush.'
539 FRINI' have been ambushed by 9un

rnen irr a +orest. The only safe place is a I
or4 wal I behind r.lhich you can take cover. "

549 PFITIT' '"You must try to ki I I al I gunnen
b), aiming over' the top o+ the wallrbut

t-he sr1 iper= are quite good shotsl "
556 PRII.ITTAB(O.20rHoN long can you sur'vive

l6s F$,-STR I NGIE (29r CHR+9)
570 GIF=STRrNG$(3t, CHR!39)
569 FORv=AT07: FOR)'=6TOA: READAi ? l?acgg + Y*8+ X )

=A: NE ),: r.
s"fr Faqx=gTo7t READA. B: ? lkcgg+?z+Xl =A:?(&C

gg+Bg+Y. ) =E: I'IEXT
6Ag FCRX=ITOll:READL(X'llrL(Xr2):NEXT
6tg FoRx=6TO7: READA: ? (&Cgg+88+X 

' 
=A: NEXT: hl

IE=STR I NG'A ( 32 . CHRlEzf,5 )

629 T!6=CHR!t224+CHR!3225+CHRt226)+F$+CHRi227
+ cHF;$228 + C HR!S22e + F!3 + C HR!323A+ CHR!3231 + CHREz32

63r, 5!t( 1)=CHRltz30+CHR$z31:SrE(2)=CHR!5233+C
HFrS I I + CHR$g+ CHRr5234

549 FORti=6T07: P,EADAi ? (&CAg + l94+X ) =A: NEXT
639 f:oRx=oTo7 i READA tBa ? (ACAq + 136+X ) =Ai?(A

C!1fr+ 144+X, =B: NEXT
66A FOEX=OTO7 : READA. B: ? (&CgO+ 152+Xl =4. ? (*

aqfl + l6g+Y.) =B: r'IEXT
67 9 Q6- '- + GrE+ C HR!3235 + G!5+ C HR5236 t P*=CHR!82

4 t +cHR*24?
5A6 R!;=CHR$243+ +Gt+CHR$244+64+ " '
696 FORX=1TO5:READS (Xt I ) ,S(Xr2, :NEXT
7AA FORX= r rO5: FORl',=r TO5: READP ( X, Y 

' 
3NEXT,

Dd out I I I I 'X!9
778 filODEt: COLOURl29: VDU28, 4 )27 t35r4r t9 |

1,2;6i29 | l2A; l9?; : CLS

"35 
CI]LOUR6: FORX= I6T026STEP4: PRINTTAB ( X

55
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iF€'1sr'r..d arc r 5La displdy
30 tuMd! var qc.F'o* o' G6v
.pr.oarhand 

'.8 
-q 'Jr e.ra'a.oier_ap,oscr 

^'...hal 
noerand'i9+oan

a new concapt, a new classic . . .

Wolfpacklll
BBCMICRO32K

Comb.l brielmg and program

'5omenm6s you, nlsl warn'nq rs a Lanc'ng dsr!p.
ror b€am srrllno lrom beyond emetimes lhey
maleialiss closs al hand. You a.e e her qurck or

& eu.d Mu! Pr6 ehF orto . €aci
sho 13 irs d. -'s'ol a.o d6n,rv a 'yi€s oi e,"-y. m.r@i vnr$ God dr.r.sy ,sad6d br emrgy
I @motor P@ r.6r '€,a dd D, dsath rNr bc.L. rctu. p6s'br.r Fotatng b6e. n!tur '.br

SPEECtsFOM?TAALESI€AChEFr "eCqsFr) | d rrL prLro

l(hExlrxro m;h, k'.r.-" e<rpe Mh GGmrrn hombar

O IENS PHONE (0903) 2060;6 iOYAITIES DOC PAYS THE BEST TOB THE BEST

EIBC.r*

Do o o

& BRIEFING
SIMULATOR

FLIG HT

Potorborough PE2 8fR

Name

O.d.r. to: Docror Sofr,26a Coo.ysr.. Rd
NO odas all pic€s fully incDsi!€
. ........ .dopresol 747@C7 95

..,,,...... .copieso1 Wollpack@47.95

. .... ..... ..copieso1 KEmlin@t695

... .,,.........opiesof WodPerfecr@tg 95

........@oiesol Tabl6sI..chera795

ai;.'D t
o S

DOCTOR SOFT
ADVANCED SOFTWARE

* tEARl{ BBG BASIG

To receive your lirsl lesson, send cheque/PO for
e 18, payable to 'Micromode', to:

MIGROMOOE GOMPUTER GOURSES

*

WEOFFERYOU:

1. A course in l0lessons, specilically
designed for the 'Beeb', covering the
'Basics' and many special BBC features!

2. An opportunity for you to work in your own
home at your own pace!

3. Written feed-back on your progress!

4. A telephone hot-line to your personal tutor
for help and advice!

5. A grounding in structured Basic to start you
otf on business, educational or social
programming!

THE COMPLETE COUBSE COSTS ONLY T18

I EE E COMTIUN IGAT IONS INTERFACE
The BBC Micro's Mouthpiece

The versatile IEEE-488 interface enables the BBG Microcomputer to communicate with
any compatible electronic instrument.

Plotters, meters, counters, floppy disk systems, etc, may all be connected to your BBC
machine for f ull data interchange.

* Full multlple controller
implemontation

* Full power availablo lrom
B ISIC

* Links BBC processor lo
Commodore & Hewlctl
Packard peripherals

* Fast block m€mory
transler - 50K
bytesrsecond

* 8K EPROM Filing System
* Compr€honsivg onol

messages and cod6s
* lnteractivede.bugglng
* lntemal swilched &

socketed power supply
* Rugged construction &

case
* Full tutorlal handbook

supplied

BOSCO Computer Systems Ltd
139 Sunbridge Road, Bradford,
W Yorks. Tel(0274) 726783

COMPUTER
SYSTEMS LTD

I
,

56

ih.:\q.

(
32, West End Avenue
Gatley, Cheshire
Tel:061-428 6683
or send SAE lor details.
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PC Files PHocRAMLtslNGs EEEtrEil

SNIPER AMBUSH
, 1) T!5: NEXT

?4d FORX=lTO11: PRINITAB (L (X.2) . L (X.l ) ) T
!T: NEXT

7=td COLOURz:FORX=3TOll:PRINTIAB(L(Xr2)+
2t L (Xt 1) +?) CHR!52S2: NEXT

765 COLOURS: PRINTTAB (4. 15)Trt;TAB(3r l7)T
$

778 PRINTTAB (9, 14) t !E

7Ag PRINTTAB (23! 151 "TIME:
294 PRINTTAB(O,22) "Shoot snipers as the

y + ire. Keys'A&Z' (UplDnl'N&M' (Aim) 'B' (Fire)';
aag PRINTTAB ( 16, t3) 0!6
als GoTo4a
a?g PRINTTAB(6,22)SFC (63) iTABtgr 22) "I',ou

have been shot! in timel";TMiTABlgt23l"Thi3
is the one that shot you";

BSS FORI= |Oq1O6SSTEP- l: SOUNDI. -15.I.1;N
EXT

846 FORI=6T016:COLOUR2TPRINTTAB(S(H,2),
G (k! l) )slt(2) i FaRJ=grosaid: NEXT : coLouRl : PR I NTTA
B ( S (Hr 2, ! S (K, 1 ) ) Sri ( 2 ) : FARJ=STOSggl NEXTr : GOTOB
ea

S5A IFTE>TM TB=TM
a6g PRINTTAB (gr 22 ) spc (63t iTABtg t2?t "\

ou shot all Ehipers in tine: "iTMiTAB(S!23)',Be
st t ime so +ar: "; TB;

E?g FORT=66TALAq:SOUNDI,-I5!I!1:NEXT
ees *Fx 15
Egg FORI=gfOTggA: NEXT: COLOURz: INPUTTA

Blg,2?t "Press <RETURN) 4or hext game. "SPC(34)
x!3

gga MX=RND 127) *AiV.tB=" 6@Sggggg69"
9lg TM=6: MN=g: FR=6
9?A GOTOT2S
934 DATAS r 15,9, t2?,255r252,9t65te,3t2

55, 192.65,255 r l8A, g | 6A rg r tS ? 255,249 ,55 t 247 ,24
a, g ) 69, I 34, I 5. 255 | 244, 3 I r 63, 248 r g, 6g | 49, t26, 2
55r 126r31r6At24grgr6A, l3A, 127 r 255. 254, 24 | 6A | 4
A I g ! 6tA | 1 62 r 255 ! 255 | 252, B | 6B I A ) g, 6g | 7 6g | 127, 22
3r?A?tflt6gtArgt6gt32

949 DAT AS | 252 , 63.252,2 | t?4,3,252r9. t2
4, !,252r t, !24,3t69

?th DATA2r4,1t l8r3r 6r2r2gt St24,4, r1,4
| 29 ,6, 19,6, L5 t7 t2! tA,26

964 DATAs t , 255 ,2L9 | 255!253r255t 183!25
5

974 DA7A24? r l1S. 113r 33r 255, r 13, 123,21
I

9Ag DATAgrgtg,g,A,g.A,At !69ttgr247t2?4
, 255 124 | ' 

?47 
' 
?55

99fr DATA248,115rIt3r255,115.251,118,2
55, 34. 253,259,25t r?34 t247 , I t? r255

lgsg DATAs,6r 8, 16.8! 75r9 r2! | lAr26
tglq DATA47 | 127 ) 19,34 t34 r79 r t tO r39 t7A I

37. 1 I 9. I LQ I og | 6g | 37 | t 67 | l9t2 t 127, gQt, 2q ) 29t7, 9 4,
2ggrt?ar2l

57



BBC DESKTOP CONSOLE

Tidy up your BBC Computer.
Television - Cassette Recorder- Single or Double
Disc Drive
All accommodated on a proressional console
This robust GRP Console also has provision for 10
cassettes and a foolscap notepad.
Size'.271/zin (700mm) x 31%in (800mm)

A WORTHWHILE INVESTMENT at E39.95
INCLUSIVEOFP&P

Cheque or PO to:

LAMPLAS (DURHAM) LTD
7/9 RAMSAY STBEET, HIGH SPEN
ROWLANDS GILL, TYNE & WEAR

DEALER ENQUIRIES INVITED
ZX AND OBIC CONSOLES AVAILABLE SHORTLY

ffiicro-Kid
SOFTWAnE . Prog..h! rh.r rre g!.r.ni6d lo 106l S.v. hours oi wo* .6d wry wlh lh€se
ur'hi6 r.!d 9r&ric.l DroCr.63 o. d*.n. or d,sc O.d.B... pGi.d ih. $m. d.y
102 CASxt(rOx Oouore .nl.y 4 .olom.s wtrh .ccoun6 & a..lFr5 f 595 a
r02d CAtHaOO( rulrdi*EBDn 1l@ tr ns on 1O0t d'* a 996 a
r03 LEOOEi Cmd.m.n6 CASHaOO( *nn.!.'no & dmly.'. f 595 B
loa UAIIIXG Ho|d.2183.d8.... Atph. & 96r cod. $G, tud !.rch,

.^y lor@r r.b.lr & (pd.r. f 5 95 a
105 PAYiOI! ln 2 p!n. ro h.6dl.l&p.r.r.lylwekrv o. monrhlv PAYE &(WdMl Nllor l@.noroy6 Fully 3uppdr.d al39o B
106. f.ul lO p.l M dnu.l wtrh .r.hpr.. Crr. No VAI I 25O
106 MExO-CAtc D.nbr* c.k hGr wrh up ro 255 corunn. .trrt d

lully loh.n.d prnrour l6cil[v I995 A
106. M.ns.l 20 p!0. A4 mrnq.l with .r6mpl6 Etu. No VAT t 2@
2o1 CAIOa 8..r Bru@ FoByrh.r h'3owne.h. SrD mod.r t 295 A/e
202 IAnLE F..r lrrdng g.ru rnll.ton ol. m'reli.ld a 295 I
203 H IICMAX Wod g.n. '. E.gl'!h, F..mh, G..n.n, lr.r,.n Sprn6h I79a A
3O1 a^ilrlEi Pnnr@r ir.g. r.rl .rld 9r.phi6 on p.p.. I 295 NB
3O2 OIS'ANCES ,h... gr.phrc 6lDr ol U K., EUnOPE I ih. WORLO

Crlcll.ro rhs dr.r.m. b.rwn.ry 2 pl.B6 I 3 95 A
3O3 FLAOA 98 toll corour ll.gt ol rhe world w h qu6.iio.r ! 3 95 B
3oit SlAt?AC( srn.rEs p.ck.c.l.v'.,c 061 30 16!rr. a 495 B
5Or PaOCAIO 'tu|d.. SEAACHaAS !o $..h ! aASE p.ogr.6.nd.h.'

n, PFOC1/Afi lo h.r v.r6br6 i6 . BASrc p'og'.h &
PAOCFLUSH io d..r r..'d..r '^r.t 's 'n 

nAM r 3 a5 A/B
5O5 UtllllY'A Our b..r elh.lc l.p. 

'Elud6. 
PAOCAID

oEFCHf, ro d.rcn d€pl.v & 3rd.grrphicch.6cr.rr,
SOnTM/C r sryl..r tuhrn. c.d. nuh... &n.
SOFTaAS Th. u.d'lpurcd L316r BASlc $n rouri@ r 595 A/B

600 loilx '79 FOnIrl *@,!d l.,tcuaq. aOM ,or enhr OS t1174 B
60! l(roo-foRlx Andh., r.ngu.!. FoM lr rh. aac Micro a55oo B
602 Tlt{Y PASCAI str@ru'.., lanouro. fiOM lor rh. BBC M'cro f55OO B
605 rnoiowsE Sup.rb l$r & .!.y wordprd.ser rn ROM t3171 B
606 BEEI.CA|C ROM b.s.d sp,..d.hcr w{h ildrino lornr rorhs a34 OO B
607 D|aXOOC ROM lor dd( p.dl.m3 rn tdm.r $rrch, rib..rc a!90O B
6@ PiIITIPA( Telrn ROM d &'en dump., 3p6r'n! .n algoo
72r aoora V.nou3rd6,or rh.8gc M'cro l.@ f 6 95

601 CAa3ETIES C12 Compuro. qo.hry rspn b.r.d 
'n 

1O's a 4 50
310 6.26" OISCS MEMOREX Sotl kror.d40 ir.ct S/s flg 95

9O1 €.8Oa{ iX-lO Slp.rb F'nr.r l@cpB.3lnr.. !..p'hrc., r*ror 4279@
9O2 aPlSOll FX-8O M.!.tlE.ni. 160cp3.6 rounG, C..thrs f/I Roll r3r90o
91O OlsCOnlvES Snml'm TEACoT MITSUAISHI *nh rda surpry, l0Or

SOOI lo.mr dr* c.bl..nd ddllont manu.l From f1990O
92O VDIJ SIAI{O S$hl.ss SG.l Soppon pro!.dr your mr.ro 419.95

ADO VAT TO ALL PFICES EXCEPT MANUALS AND BOOKS.
FOR COPIES ON DISCS AOO T1.50 PER OISC. NO PACKING CHARGES.

MOST PROGBAMS AVAILABLE ON MICRONET 8OO
ll you wani lunhar intomatioi bato.a paning with you. hard aamad c..h
tond loi our ,ro6 brochur6 to:.

Micro-Aid lF)
25 Fore Str€€l, Praz€, Camborns, Cornwall. TRl4 OJX

let: O2O9-831274

BB

Authorised BBC Dealer Service Centre

SPECIAL OFFERS
PHONE FOR DETAILS

E'--<

rvod9@Do srd.m 6 $C |ndo *m o.Ey M!.r Piii, tt t50.m +v I

Cf2r0 lo,.iComout!'r*'irroDe6rcrz.ot
cf2o?r loah conoul, 2l b wtulrsrq cl2ao2r

DD ra00r 8€c r txx $irr.0'* DN illml l
0tCtrSOtlStu.mni Durl(fi rO,&T 0n6 ICDsOllS)
0DEM00ISEk30(S iol.MEre 0v lo,33C
oDIlmSA TBc l00XSiol.l0TD6(onwlo,68C
oDI2mSt Ia.200( S nq.30T 06. 0n{ lor SBa
DDIZODP Torch Zm 0s. hd lt{r( Dur + ?84}

EC CLoCI( E@@r S6r!n Clod rrroml lrtHlr)
Ecltalos t@.r10Sratonr.r5.r laomtrcrirB
ECTTEnI E@n!lTrm'E or l^@mlUlHr5,

ECflEST tcond r k$ry, r!$rr 1rEs20t
tCFlIlS2 E.oid rrk $nd h@ 2l^Es2r)
ECPfrIiTR P, *rc,RohiAES22l

2795.00 t2 .25

AaBGPlo o'aDi(t hd lor IEC
MUOYr Eabn'.r Joylrrd (H'GH RESI
ACaJoY2 BaC lo*t 13id,rrAftfiorr
T.8PAOG EoM Proo..@r tAml t2t 7r6.27r23t
aC0SPCA L@dsr, 

'n 
ffi @ rd oaC

Mr?+12 A6m Alom lri.rc r 2( hm r 2x,on
aA sfIPT fldDo Pom nm hl A.on Aron
lnPfioot lPr@dhd6) Toor &r im ror lllon
DOllE0Blrl66 Abr lI* om 1m &T

75.O
2a.r

1!.5 254 A.a

99.m

1A 96
8ga nodd I tlro CdouLr
8SC Mod.r , r$ E@na ld.n c
BBC Modrl 3 r'ln 0i* lili,rn.
8BC Modll 3 *dn 0 r & E.onlt nt!.L@
s..ond PoGe,6502 ror,8{ (AnC )

aom Er€r@ taco corr9ur.r l32x)

399.m
0u tuNddn@ lz.1tfr6 trctu* 20 sdt Edd.t,N totclMetsttue ,r0|xl2 rIonio.Io(or

(n I Z RGB lonio, Viion lll ltl'l
8AC r r'Corou l{oaror rM'ooflk r.J r I

crov .r r(1 tl'sh A6 r. SSa Moi'ior
MkreiL.ll5l M.dllmnesl! 33C Mon

14" TV/Imh.. ltomina *nn @ou @nr
s.nF Sll2il 0@ thnno. I SMiz

Jdh 51m 0r* Wh.d Pntur rsds
BB. ssd..H lnin,

lrrrrt f( vrr h. v _
ucDlsc 06( uDond. ror sBa s rAt8,r3r flo r2.0
UGECoiEI t6nd UDo[r. ior oBC llNB]2r ,0.! Ls
UGSPEECT SpGh rlp!r.d. ror SBf (rarB,at ar.B 5a.r
t .!. !bd6 v6l dro. oi Sonf,ro lilor |6r q:6) All lnnhts d's d'6sror.drmirotas cra{Fm 50loR 50

&6s t BrdrF:d. fto..I{.rr r!.dr ,0, d'ldnBt .B tae 0'6ts
313.35I

!7,lConx
CO-l,rruTER BBC#

EIectfonequrp

EIectfonequlp
(0329) 230670
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PC Files PROGRAM LISTINGS BBC Micro

BIORHYTHMS
Biorhythms is a great version of an old favourite. The theory of biorhythms plots intellectual,
emotional and physical cycles (for a month in this program) .

IST 5 REM **BI ORHYTHMS**BBC VERS I ON**CONVERS
ION BY IAN THOF,IAS*+OR I G I NAL BY R,ERSKINE**

Lg NODE7. GOSUBS9S
2g r r AL=fl : T T AL?--O i PR I NT' CHR!91 4 r ; CHR$&42 i CH

RlFr57iCHR*&44' Biorhvthms.
'cHR$ 156' C HR$ l4 r ; CHR!9&82; C HR!3157; CHR!5&S4',

B i or hy t lrns. "CHR!5156
3A PRINT"' Bil^th Year'"'" Birth Month

Birth Day: "
46 PRINT" " Year Require Month

Required: "" " Day Required: "
5[| PRr NTTAB ( g,4) CHR1'736i INPUTTAB ( 14 t 4 ) Y: PR

TNTTAB(S,4)' '
6S PRINTTAB(6r6)CHR!6136: TNPUTTAB ( 15r 6) M: PR

INTTAE(4,6)' '
7A PR I NTTAB ( g, A) CHRtl36i II{FUTTAB ( 13, A) DiPR

I NTTAB Ig,8' " '
a6 PRr NTTAB (9, 1? ) CHRIEt36: TNPUTTAB ( L7 | L2) Y t

: PRINTTAB (S, .t 2) " "
90 PRINTTAB(6t l4)CHRr5l36: INPUTTAB(1S! I4) r.tl

: PRINTTAE (9, 14)' "
l6o PRINTTAE (6, l6l CHRlt1363 INPUTTAB ( t6r t6l Dl

: PRINTTAB (6, l6) " "
tlg rr AL= ( Y- I ) *365. 25
t2A fTALz=lt 1-I )*365.25
l30 IFI'l ) I TTAL=TIAL+M(H-l )

L4g IFtll ) I TTALz=TTAL2+l't(l'll-l)
159 IFM-I)l AND Y/4=Y DM TTAL=TTAL+I
t6A IFM1-l>1 AND Yll4=Yl DM TTALz=TTALz+l
l7A TTAL=TTAL +D: TTAL2=TTALz+Dl
IAA DAY=TTALz-fTAL
190 IFHl=M AND D1=D GOSUBS2g
?go t4c|Des i vDU?s , gi 5t2i
?LA €,ASUB zA
224 P=DAY- (23*(DAY DM3) )

?3O E=DAY- (28*(DAY DIV2S) )

24O I=DAY- (33* (DAY DIV33) )

2SO COLOURI: GCOLl ! l: PRINTTAB (9.29) "PhysiEal
cyc le, "
?69 fiavEg,4ag*stN (P*c,/ (5*11.s*Pr) )

779 FARN=P*C TO(PJfC) +L?Ag STEP4
2Ag DRAITN- (P*Ct t4SAXS,IN(N/ (5*11.5+PI) )

299 NEXTN
3gs colouR2t GcoLl,2: FRINTTAE (9,39) "Emotiona

I cyc l e. "
31S HOVES! 4gg*gtN (E*C/ (5*14*PI ) )

329 FORI.I=E*C TO ( E*C ) + l28g STEP4
334 DRAI,\'N- (E*Ct t A6XSrN(N/ (5*t4tapL )

344 NEXT
356 CALOURS: GCOLOT 3: PRINTTAB (9,31) " InteI Iec

t'raI cycIe."i
369 novEg ) 4gs*3rN ( 7*c / ( 5*15.5*PI ) )

376 FORI'I=I*C TO ( I*C ) + l?eg STEP4
3AS DRAtiN- (l*Ct t4AA*SIN(N/ (5*16.5+Prl,
394 NEXT
4AS FRINTTAB <grgl'Bio"hy thm +or
41S REPEATUNT ILGET=32: RUN
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ATLASN,ACilIPLEXffi
sYISTEiirTHArs SOEASY

.-*$
TOOPERATE

...IT3 PROFE SIONAL CAPABILTflES

#
@T'I.D BE UNDER E TITIATED

PL.EEMSER SYSTEMO
Tt ?L Diiai.r Sta.r.rd,lc. yd to Eproduc. codpla dcutrs til d{rE, or
produc. origiod dc.irr., quicUy. ..nly lld Eurddy.

Tt Pl.k4. c@rifi of ttE C'rpbics DilitiE' irr(3D6.tiof r tnajDa pd
(tu9p.d our by E t nSulr grir) 255Do r Z)sEE ud lh. 'Cdirol PrctrrD' CflF
or Dit ). Thit incid!. 

'llch 
fc.turls rr .uloEaic p6.LL v!rri..t horizoold or

dirsoorl IiD6. coo|I .tion of bor!5 lnd circh. from two FobG poritin!' fit hrDd
dn*. fill ltrd oudir.. mov. .rd tc.L, iEDCdir& cdil .Dd ti. rffiy ro rrv. c.mplard
rcrEos rs [ik3 or r?roducc by lioc pritrtq.

B.SDq.I,AMORE LTD.
hfiotl no.d, lottc@-Tred, $.fi.., EtEIhnd

Tet€phds &rlon-qFTleti (0283) 217905.rI U.K. Distributor tttr Scientilic House. Bridge St..(I Sandiacre. Notls. Telephone: (0602) -194000.

COMMAND YOUR OWN SPACE STATION
At the Miqoage Space Station,

vou'le alwavs in cornmand. Sit al the
;onrols and you'll see overylhing laid
out neatly before you.

there's room fo! your printe!,
monitor, keyboard, cassene recorder
and disk drives - and a handy dtaw for
programe and manuala.

Ihe Microage Space Station takes
of fo! just 549.95 &om oul laurch pad
at 135 Hale l,ane, Edgeware, Middlesex.

Il you plefer we'll sgnd il direc,t by
nter-galactic courie! or maI order, as
eanhLngs put it, adding C8.00 to the
price, when you send your o!d€t.

When you're running a busy
unive!8e, you need total contol - and
with the Microage Space Statio! you
have it.

Comes in kit form with easy
assomble instructionE.

F ill

I
l

Built-i
soltware/manua.1s

Eye level phnth for comfortable Surts mosi home computeB.

Dlsk/cassette storage aJ66.

Tough, hsrd-wearing, washrbl€
su.rface,

Plenty ol leg roorn for you -

I

Speoal area for your pnnler
or other peripherals

I

an l frft n n l-t- Iv soaqe Elecfiomcs Limited, 135 Hale lane, Edgwa]e
I I lllrnunlJE tutiooeSx. telephone ol-959 7119

\

vlr+

f,3

t s
\

-P

FOR JUST f,49.95.

\



rc rius ftBl![!!ll!l![sl PRoGRAMLrslNGS EEEIIE
424 REt4
43s C=49 .3474261
44S COLOURz: PRINTTAB (6, 6)'Divi sions=Days"
454 FORX= I TO25
465 MOVEC*X, -16: DRAh'C*X, 16
479 NEXT
48O t4oVeg r -4gg i DRAWA ,4gg
494 PRINTTAB(grl)iDl
Sgg l4OVEg, g z DRAU lze6, g
51S RETURN
52Er RESTOREs4g.., FORI=91O24: REAI}A, B; SOUND 1 , .I

5rA,B
5Sg SOUNDI, g, g,2: NEXT
549 DAr Alg l, 3. rsl, 3, lg9, 5 r tgt r 6 r t2! | 6, t t7 | I

g
55S DATAl6r., 3, LO t, 3 r tfrg, 5 t tA t r 6 | t?9, 6, t2t, 7

g
569 DATAlgl,3, lgt,3, t3? )5 | L2l ,6 | I17,6 | I17,6

,769t79
57O DAf Al4 7 | 4 | 14 l, 4 r 137, 5r !21, 3 | t?9, 7, L2l r t

2
5AA RETURN
594 RESTORE63O3 DIFli4 ( 1l )

6SA FORX= LTOI I
6Ig READ (X}
629 I{EXTX
63e DATA3 t )59 ,94, tzq , t5t, tA7 .2L2 | 243 r 273 | 3B

4,334
646 RETURN

Paypackets is a short utility program from 60 Programs for the BBC Microby Erskine, Walwyn,
Stanley and Bews, four top software writers. This one sorts out the problems of deciding how
many units of what currency you need to make up a total amount. Any number of different
amounts can be handled.

I REfi **} BBC VERSTON *T*
2 REII *** PAY PACI(ETS *T*

ls REl{ PAYPACKETS. . . . . trALtrYN
2g REl4 Ca(X,-NAnlE OF CURRENCY
3g REt4 CV(X,.CURRENCY VALUE IN POUNDs

. 4s RE CA(X,-A oUNT oF UNIT6 REoUIREII OF T
HI5 CURRENCY

56 REiI CB (XI.TOTAL A OUNT OF UI.IITS REOUIRE
D OF THIS CURRENCY

6g Dtn caltet,cvttat ,cAtto, rcBttg,
7g FOR J-l TO t, 3 REAL CT(J,,CV(J,
Ag Ca(J,-LEFTi(Ca(J,+.

: NEXT J
'rZll

,, DATAONE PENCE, r. gt , TllO PENcE.g.AzrFlVE
PENCE, g. t5

ISS DATATEN PENCE,g.I,TUENTY PENCE,'.2' FIFT
Y PENCE, T,5

II' DATAONE POUND,I,FIVE POUND,5,TEN POUND,
to

I2S ITATATiTENTY POUND' 2g
13, sR=g : XX-g I A$-AZS2O9
t4g R2a-cHRa(t57r+aHRt(1291 : Rra-cHRi(157'

+CHRi ( 135) : Ra-CHRa(135) +Rza
156 IiODE 2 . VDU zsrt.glglgtgt
16, PROCttb l.
r7s PRINI rABtg,2t tRa'Rtt.PRES6 .Rta.+O

2''TO INPUT A NE}' PAYITENT'

PAYPACKET
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MP

B.B.C. MICRO SOFTWARE

THREE GREAT ADVENTURE (;AMES

BLUE DRACON * NEW {. - Somewhere in a strangc and
dangerou5land lies a fabulous treasure guarded hy a fierce dragon.
Can you survive the perils that awail and recover lhe treasure or
willyou meet a nasty endll Whar rs making rerrible slurprng noise\
deep u ndergrou nd ? And \rhal use is ihe strange Black Cloud'1 Plat
the game and find out.

SURVIVOR - The vear is 1910. You are sailins on a stearrler
bound for Borneo when there is an explo5ion andlhe .hrp sinks.
Shipwrecled on a lropical island can you sur\ive and e\cape back
to civilization or will you end up in someone s cooking polll There
is more thanone endingto !hisgame. nol all ofthem bad!

FIRIENWOOD - An evil wizard has captured the magic Golden
BirdofParadise and imprisoned it in a weird castle in the middle of
the enchanted Firienwood. Your quesl is lo find (he bird and sel it
freel in return the bird will give you heallh and prosperily.
Beware I Manv peril. lie before vou and cvery move i5 fraught with
danger!l

Each game is priced at 97.!B on cassette or f,10.00 on
disc.
All lhe qames are texl only and wrilten in machtne code for hieh
speed. Thev reouire J2K and run on allooeratine svslems. Pricis
include V.A.T. & posrage \rilhin UK. Send S.A.E'. 16r tullrangeot
programs and price li\t or ask your local dealer. Trade enquiries
welcome.

MP

A ? tu r\ uk hkl. po\ htr. but. ! Ld. I A T. ( h.a .\ drul l \,\tol
()rtu^ pd\dbl. n).rl I'. SOFTY.IRl.:

SOFTWARE & SERVICES
oepl. PCF, 1 65 Spil.l noad, 8rumtorcugh, tlorseysid. 162 2AE. 051 -331 3172

WOROSWORTH

l

I

{\,i..'.

ll -r

A BBC WORD.PROGESSOR
FOR HOME, SCHOOL, COLLEGE OR BUSINESS

WITH
' BACKGROUND PBINTING ' ON.SCREEN FORi/4ATTING '

. DECIMAL TAB WITH AUTOIVIATIC TOTALLING '
, DEFINABLE PRINTER CONTROL CODES '

Print 500 labels, personalise 500 letters. or print 200,000

characters at one command wilh up to 9999 copies of

eveMhing. Or use it withoul a printer lor your address

lists, appointments drary, indexes etc.

IT ]UIUST BE

WORDSWORTH
TAPE C17.25. D|SC (40 OR 80 TRACK) E19.50

FBOM YOUH DEALER, OR DIRECT FROM

IAN COPESTAKE
Depl. W8, 23 Connaught crescenl, Brookwood, WOKING,

Surrey, GU24 oAN Tel. 048 67 Brookwood 4755

Goods despatched by return Printrng service available

NOW ON

DISC
OR

TAPE

BBC MICRO COMPUTER CASES
BYANTLER.

Antler, the foremost name in British luggage announce the D6l8 - BBC
micfo Computef CaSe:- Exrenral dimcnsions 22"x 16"x {i" deep (5(iomm x ,l50mm x l50mm)

* High impact quality rigid ABS shells give excellent wearing characteristics
and protection. * High density foam hteriors with hard wearing black
brush nylon. {< Exclusive hardened aluminium box girder frame with
radius corners for additional strength. * Steel toggle locks with lever action
draw the frame tightly together. This with the tongue and groove frame
. protects against dust and moisture. *< Double handles bolted through

the frame provide a strong secure anchorage. * Cases carry after
sales service and 2 yeaxs guarantee covering materials and

INTERIOR L{YOUT
Interior has

to the computen
Hand grip access sl

ofequipment. Foam
Separate spacious com

rigid securing top for
leads, 4 block l3A connectof

Nlrz
TllE cassettes, plus others.

SPECIALIST ('ASES DIVISION
manufacturers a range of ABS cases -

VIZ: Tbolcases, cases for samples and sales display, carrying disc packs,
printed circuit boards and many others.

profrle cut foam to provide a frrmgrip
tape machine and I cassettes.
lots foreasy insertion and withdmwal
protection beneath equipment.
partment with / - \,.---, L your tsflrrrlar n,,e.ls anilfunh.r informarn,n

( ii )fllon Ashwon h - Manar{er, Specialisl (la-ses Division,
Anlk'r Lrd. UurJ, Lancs.BLg gEtl ]t.l: 061 76'1 5241.
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OF PALL MALL I'h(DC No.
Is

?

faulty workmanship.
fr

extras- manuals, books or I

I

Ig Address--

I

I
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PC Files

_ l8s pRINT Rt'Rat.pREss .Rttn+l .Rza"TO GrvE TOTAL A]IOUNT'
l99 PRINT Rt' Rltt.pREss .Rlt.+? .Rza.TO CAN

CEL ALL DATA "
2SA PRINTR'
2lA REPEAT : KEy-g
229 REM CHECK FOR INSTRUCTION KEY
235 xx-g : SR= I
244 IF INKEY(-33) THEN pROCpackrt : KEy=l
235 IF INKEY(-ll4) THEN XX-l 3 KEy-l
?60 IF INKEY(-12A) THEN RUN
?25 UNTIL KEY
289 coTo tsg
299
3gg DEF PROCpac k et
3TS PRINT TABIg,A) 

'CHRII(134'' 
: INPUT 'CASH

AMOUNT IN PACKET {, At
3?S A-VAL (At) : Al=A
334 PRINT CHR'(T34' I : INPUT 'NO OF PACKETS

"Bt349 B=VAL(Bla) tBl=B
359 PROCcaIculata
36' ENDPROC
375
3Ag DEF PROC t ab l.
39O Af-O : PRINT TABlg,9l ICHR'(148,

4Sg PRtNf fAB(g, tgt tcHRa(134, t "CURRENCY'TAB
( I5 ) 'NO. OF UNITS'TAB(3I )'AiIOUNT'

4ls FOR J=L rO ls
425 PRINT C'(J) I
43et IF xx-l THEN Ca-STRa(CB(Jt ) ELSE C!t-S

TRt(CA(J) )

44Q' PRINT SPC (4-LEN (C'' 
' 

I C'I
435 IF Xx-l THEN A-CB(J,*CV(J) ELSE A'CA(

J)*CV(J)
469 AT-AT+A
47A PRrNT CHR' ( L3gt , A

4Ag NEXT
49' PRINT TAg(zet tcHRa(148""""""
5SS PRINT f Ag(2etl tcHRa(t3s),'TOTAL3 

"ATSlet lF SR-S THEN ENDPROC

s?g lF xx'l THEN PRINT Ra'THtS Is THE RUNNI

NG TOTAL' : ENI'PROC
JJt pRINT cHRa(r3l) tsTRa(Bl,l' x f 

"Alt54' PRINTCHR!-( I3I ) i "THIS IS A SUB-TOTAL',
55S ENDPROC
369
57O DEF PROCEat cu I ate
5AS RE}' CALCULATE CA (X)
399 X-A , AI-A* t otg
6AA FOR J=tA TO I STEp -l
6lA CAtJt-g
624 REPEAT
639 IF Ai)-CV(J)*retA rHEN Ar-At-Cv(J)*lgg : CA(Jr-CA(Jr+t
649 UNTIL A*<CV ( J'*ISD
639' NEXT J
660 FOR J-l TO Ig i CA(J}=CA(J)*B : NEXT J
679 FOR J-l TO tg i CB(J| -CB(Jr+CA(J, : NEXT
68S ENDPROC

PROGRAM LISTINGS EEantil
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B B C MIGFltrl

srtott lto oult DrSc Dirvrl
a00i lornr toi llc rrcio
Includas ulrl'ly dlsc and Dos llanual Phonc loa ghcas.-

MI X]lS: UDrrhc ,l. [od.l I to 32X FIAgtrdLal rltllmhchrtrud.t1. .. . . 029.$ + tAT
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PRII{TEBS MATRIX
EPSON FX80 - 1 60 cps
EPSON RX80 - 80 cps
SEIKOSHA GP 100A - 60 cps
SEIKOSHA GP 250X - 60 cps
SEIKOSHA GP TOOA COLOUR
PRINTER - 50 cps

HOTITOBS SOFTWARE
SANYO 14,COLOUR 12"GBEEN SCREEN A& F SOftWATE

BMC 12'GREEN SCREEN Program Power
MICROVITEC 14" 16" & 20" COLOUR Kosmos Software
KAGA 12'GREEN OR AMBER SCREEN Acornsoft

DA|SYWHEELS superior software

BROTHER HR1 - 20 cps Kay-Dee Software and

JUKI 6100- l7cps manY manY more

COMPUTING WITH THE SERVICE YOU NEED.

COMPUTER
SHOPS

DISK DBIVES - all TEAC cases by
CUMANA
SINGLE 1OOK, DUAL 1OOK.

SINGLE 2OOK, DUAL zOOK.

SINGLE 4OOK, DUAL 4OOK.

TOHCH Z8O DISK PACK - CP/M ON
THE BBC
(Disk interfaces available Acorn, Pase)

,N c

SPECIALISTS IN HOME & BUSINESS COMPUTERS

BBC MODEL B - e399 and all peripherals

COMPUTER
SHOPS
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PC Files HeLP/ BOOKS BBC Micro
Beeb books lean toward
Programming for the B

s le_arning this month. As the man sa id, "Beginners Assembly Language
BC" by Tom De Havas and Peter Holmes makes the subject elementary.
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Beginners Assembly
Language Programming
tor the BBC
by Tom De Havas and
Peter Holmes.
Honeyfold
e 14.95 with cassette.

This is partof the DrWatson
Computer Learning Series,
so maybe it's appropriate
that one of the authors is
called Holmes. Forming a
learn-at-your-own-pace
course, it unravels the
Great Assembly Lang uage
Mystery even forthose who
have previously found it
about as impenetrable as
the fogs said to have co-
vered London in the Victo-
rian sleuth's day.

The gentle, painstaking,
first chapter sets the tone
for the rest of the book.
Every new point is illus-
trated in an example prog-
ram. and the first time
round every line is ex-
plained. Each new mnemo-
nic is clearly shown with a
description, and the read-
er's grasp of each newpoint
is tested by an exercise -answers at the back, no
cheating.

Because it does add up to
a course rather than a text
book, the reader ought not
to get to a point and feel
stuck. Repeating the pre-
vious chapter and exer-
cise should solve the prob-
lem. Not only does this
make life easyforthe begin-
ner, it should also help
anyone who tried assembly
language once. d idn't get
far, and gave up. Time for
another go.

Einary, binary-coded de-
cimal and hexadecimal
numbers are introduced at
easy stages. ln the early
chapters only decimal

numbers are used. This
sensibly allows the reader
to get to grips with assem-
bly before having to sort out
new number systems.

The accompanying cas-
sette contains a tutor prog-
ram to help with learning
binary, binary-coded and
hex. and also a disassemb-
ler. With the book's glos-
sary, appendices and many
diagrams, this package
should stay useful long
afterthe reader has become
quite proficient.

lf a bit high-priced, this
book is good value for
anyone seriously wanting
to move on from Basic to
assembly. The authors say
they tried it out on a novice,
and it shows that it is
written with the novice's
problems in mind.

Elementary, my dear
Watson.

Mark Smulian

Easy Prognmming forthe
BBC Micro
by Eric Deeson.
Sh iva Publishing
e5.95.
Further Programming lor
'the BBC Micro
by Alan Thomas.
Shiva Publishing
f5.95.

Eric Deeson is clearly a fan
of the B BC M icro - he ca lls
it'marvellous' in his first
line - and his enthusiasm
shows throughout the
book. As you might expect
from a schoolteacher, each
point is taken slowly and in
a clear order, with enough
easy-to-follow examples to
drum the points into even
the least receptive student.
Each example is usually a
short complete program
rather than an odd line or
two. so it iseasyto seewhat
rs gorng on.

The book aims squarely
at the beginner. starting
with advice on connecting
the BBC to a ry set and
cassette recorder. From
this it moves through fun-
damentals like 'What is a
program?' to printing,
creating characters, loops,
number crunch ing, su brou-
tines. strings, sound and
graphics, finishing with
arrays. Useful explanations
of flowcharting, debugging
and differences between

Basics are included, and it is
written for the Model A
throug hout.

Despite the somewhat
schoolmasterly tone it
would be difficult to read
this and not grasp the
points made, so it is a good
introduction for any age
group. The cartoons are
fun, too.

Alan Thomas' book con-
tains some 90 sample prog-
rams. lt makes a logical
follow-on but takes a diffe-
rent approach, relying
mainly on the programs.
The explanations are clear
but brief. so the reader
needs some experience of
the BBC before starting on
th is book. The sa mple prog-
rams range from simple
games like Hangman and
Duck Shoot to the some-
what more educational
Algebra and Hexadecimal.

My only gripe is that the
index is unnecessar;',, diffi-
cult to use, being listed
either by program name or
titles like Basic ll or Print lll.
This makes it hard to track
down particular points.
That said, this is a useful
post-begin ner stage book,
and shou ld give readers the
confidence to explore the
BBC's possibilities for
themselves.

Mark Smulian

Functional Forth for the
BBC Computer
by Boris Allan.
Sunshine
f5.95.

Boris Allan never actually
says this is a beginner's
book, but his introduction
seems to aim at the new-
comer. U nfortunately,
Allan knows hisstuff sowell

that he does not getdown to
the novice's leve I sufficie nt-
ly to make this easy going.

The back covers says that
'this is not a manual' and
that it is more concerned
with the use of Forth in
'analysing its log ical im-
plications and in the use of
graphics than with more
mundane numerical ap-
plications'.

Well, fair enough. lf you
want a manual, buy a
manual; but this approach
has led to a surfeit of
advanced detail and a
scarcity of example prog-
rams. This makes it hard for
the reader to learn by
seeing and doing.

Allan begins with an ex-
planation of the composi-
tion of a Forth word, while
leaving his explanation of
reverse Polish notation and
logic to chapter 6. lvost
similar books cover these
topics the other way round,
and he does seem to throw
the reader in at the deep
e nd.

ln the middle of the re-
verse Polish notation we
get, without further com-
ment or explanation, a sud-
den reference to the Lisp
language. This is confusing
and further clutters what
oug ht to be a clear explana-
tio n.

This approach appears
again in his chapter on
turning turtle g raphics,
where we go off suddenly
into Logo with hardly a
word. A whole lot of new
words and ideas appear,
leaving the reader less than
clear about what is going
on. One of the major attrac-
tions of Forth is its speed for
graphics -- many arcade
games use it - and
g raph ics gets an approp-
riately long treatment.

A friend who profes-
sionally uses Forth found
parts of this book 'incom-
prehensible, but sald it
would make an interesting
buy for the enth usiast seek-
ing a third book after buying
an introduction and a
manual. Approach with
care, but if you have an
interest in logic and compu-
ter workings this may be
right up your street.

Mark Smulian
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Ihis ROM slorled life os o rew disc ulililY routines However il hos
steodily b6en exlended to include very mony new commonds ond
leolurei somo ol which hove nolhing lo do wilh discs,

There lollows o lisl ol oll lhe commonds in lhis ROM. Ihese con be
enlgred lrom the k€yboord or con be combined into lhe use/s
progrom They or€ olso occossible hom olher longuoge ROMS such
os woPDwsE.

,lDrs
Ihii i3 o very powerful disossembler. Speciol options ollow'orfsel

di3oss€mbly (which mok€s lhe disoisembly oppeor lo hove come
tom onolher oddress). lollowing ol iumps ond b.onches ond skip
colll lo the MOS or 8AS|C. Oulpul con b€ direcled lo rile or the
prinler.

* DtsctaPE
lhi5 commond will ouloooilcolly lronslor lil6s, mochin€ code ond

&qSlC progroms lrom o clisc 1o lope
*DOWI{IO D

Loods o file lrom lope or disc ond moves il lo ony oddress Ihe
normolodc,ress is AE00 ollowing progromslo be run on Oisc syslems
wilhoul ony loss o, memory

* DS:APCH
Will seorch the cu(ent disc lo, o slring ol choroclels or ony

seguence ol bylet Ih€ seorch slorls lrom onylrock When lound the
disc ecliling rouline (DZAP) is enlerecl

*ozaP
This iso disc ediling rouline lhol disploys onyseclor ol lh6 disc The

cu6or moy be movod oroLrncl lhe sector ond new volues con be
enlerecl in hex d6cimol or binory or os ASCII lext

,aeDl'
Oisploys lhe conlenls o, ony lunclion key lor ed ing so lhol long

ond complicoled*K[Ydelinilion3 do nol hove lo be enlored lrom
scrolch every lim€ ony olt€rolion ia needed

,<Ft!aD
Alows o SASIC progrcm lo be seorchod lor ony slrihg, such os

vorioble or procedure nornos, clisployang oll line numbers in which
lhot shlng occiJrs.

*ron
Formols blonk discs io ony numbea of laocls. Oplions ollow only

specirac lrocks lo be lormotled One speciol opllon will lormol dascs
thol con hove duol cotologues ollowing 60 liles per srde ot lh6
disc.

*Jorx
This will ioin one or more disc files logolher os one fle ll moy ollo

be used ,or moking copies ol ony 1116 on lhe disc.
yrME U

lypang *MENUor pressing M-BREAX willdlsploy o menu ol ollliles on
ihe disc aoved und6r o spociol directory Simply selecling one ol lhe
m€nu oplions will lood ond run lhe progrom.

t(MOVI
Moves o BASIC progrom kom ony poge to ony new pq99 in

memory Amongsl mony olher uses lhis ollowr progroms on dllc
mochin€s lo be moved lo &E00.

*rst rcx
seorches m€mory slorling ol lhe given oddleis ior ony sling or

sequence ol byles. l, lhe string is tound, lhe oreo o, memory i5
disployed with the momory editor (MZAP).

"mzaPverymlch like the disc editor. this diaployso win<low into momory
Oncelhe cursorhos Deen mov€d lo lhe correctbr6. n€wvoluel moy
be enlered in hex decimo[ binoryor os ASCII chorocters Thqwindow
moy be lcrolled up or down through memory

*PAIITOAD
Allowsonyporl ofo filelo be loocled lnlo memory Thas would ollow

o very lorge tile lo be splil up lnlo more monogeoble units
l( r:coyEr

Any number ol seclors con be loodecl lrom lhe disc inio memory
with lhis commond. Allow$ the recoveryolonydolo lrom the dlsc such
os deleled progroms etc.

,6rE$otE
The opposile ol the obove commond. Puls bock direclly onlo lhe

disc ony goclion ol memory
,FSHIFI

Usecl lo move ony seclion ol memory lo ony olher oddress.
Sl P

Ihis swops colologues on speciol duol cc ologue discs ollowing
up to 60 liles per sade ol o dasc - olmosl lwice lhe normol

*laPCDtSC
Ihe opposite o, OISCTAPE. lhis will oulomoticolly tronsfer liles lrom

iope lo drsc
:i<wnt;Y

Venlies lhol lhe disc specilaed is roocloble.

This professionolly written ROM contoins o lull help menu giving the syntox of oll the commonds ond is

tololly compotible with the Acorn DFS.

Avoiloble now.

Complete with full spirol bound monuol ond fitting instruclions

f38.35 incl.VATand P&p

A Terminol emulolion ROM. This ROM communicotes vio the R9423 inlerfoce ollowing lhe BBC
mochine to ocl os on intelligenl lerminol lo olher devices such os Modems, Acouslic Couplers, Mointrome
compulers, or other BBC mochines.

This ROM moy be used in severol dislinct modes - os o 'dumb' terminol so lhot it will only respond lo o
limited number of control codes: o cuslom mode which enobles lhe user to define ditferent defoulls for lhe
boud roles, screen modes, pority, etq o W52 emulolion mode which mokes lhe BBC mochine ocl os o W52
terminol ollowing direcf cursor oddressing etc. Lostly, o BBC mode in which TERMlwill respond lo the normol
BBC conlrol sequences ond so ollows the micro lo be used os o slove grophics lerminol for inslonce

f33.35 incl.VATand p&p
A full specricotion ot this ond our ronge ot olher ROMS is ovoilobte fiom the oddress Oetow.

Tami

ttHE ULTIMATE UTITITY ROM

DircDoctol
I
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PC Files HeLP/ CLUBS/SUPPLIERS BBC Micro

Whether you wanttoioin a club.write off forsoftware, orfind a BBCdealer nearyou, you'llfind the
information here

Acorn Computer Userc Gaoup
Abraham Moss Centre
Crescent Road
Manchester 8.
Contact: J Ashurst
Amateur ComputerClub
St John's college
Oxford OX1 3JP.
Contactr Rupert Steele
Association ol London
Computer Clubs
Polytechnic of North London
Holloway
London N7 8DB.
Contact: Robin Eradbeer
Atom/BBC User Group
c/o Superior Systems Ltd
178 West Street
Sheffield.
Bangor and Dislrict Micro
Users'Group
Fodol Farm
Hafod Lane
Bangor
Gwynedd LL57 48U.
Contact: Dilwyn Jones
BBC Micro User Group
1 Wavell Garth
SandalWakefield
West Yorkshire WF2 6JP.
Contact: Richard Sterry
Beebug
PO Box 50
StAlban's
Hertfordshire ALl 2AR.
Contact: Sheridan Williams
Bognor Computer Group
2 Ely Gardens
Aldwick Park
Bognor Regis
Sussex PO21 3RY.
Contact: ER Piper
Bottisham Acorn User Group
1 Rowan Close
Bottisham
Cambridge C85 9BN.
Contact: John Harris
Bournemouth gBC Users Group
26 Felton Road Parkstone
Poole.
Contact: Norman Carey
Brighton, Hove and District
Computer Club
30 Leicester Villas
Hove
East Sussex BN3 55O.
Contact: J Smith
Cardift BBC Computer Club
2 Whitcliffe Drive
Penarth
Sorith Glamorgan.
Contactr Geoff Barker
ColourMicro Users Group
40a High Street
Stony Stratford
Milton Keynes.
Contacti Brian Pain
Computer Club
Caterham Leisure Centre
Godstone Road
Caterham
Surrey CR3 6RE.
Contact: J Hoges, lvl
Golsbrough
Derby Microcomputer Society
Contact: Ray Reeves on (332)
511889
Eastwood Town

Microcomputer Club
15 Oueen's Square
Eastwood
Nortingham NG 16 3BJ.
Contact: Ted Ryan
Edinburgh ZX Computer Club
19 Meadowplace Road
Edinburgh.
Contact: Keith Mitchell
DL Evans
23 Hitchin Road
Henlow Camp
Bedfordshire.
Fareham and Portchester
Am.teur Computer Club
23 Sandy Close
Petersfield
Hants.
Contact: Peter Smith
Farnham Computer Club
The Cottage
42 Manor Road
Aldershot GU'l1 3DG.
Contact: B Carroll
Harpenden Microcomputer
Club
7 Tylers
Harpenden
Hertlordshire AL5 sRT.
Contact: R Welch
Harrow Computer Group
16 St Peter's Close
Bushey Heath
Watford WD2 3LG.
Contact: NP Butcher
R. Houghton
49 Addington Road
lrthlingborough
Wellinqborouqh.
lver Computer Society
141 Leas Drive
lver
Bucks SL0 9RP.
Contact: John Haigh
Keighley Computer Club
Red Holt
Hainsworth Wood
Keighley
West York.
Contact: colin Price
Kinder Peek ComputerClub
36 Parkway
New Mills.
Contact: John Eary
Kingbee
54 Arlinqton Close
Kingswinford
West lvlidlands.
Contact: R Luff
Laserbug
10 Dawley Ride
Colnbrook
Slough
Berkshire SL3 oOH.
Contact: Paul Barbour
Liverpool BBC and Atom Group
56 Oueen's Drive
Liverpool L4 65H.
Contact: Nik Kelly
Liverpool BBC Microgroup
14 Albany Avenue
Eccleston Park
Prescot
Merseyside L34 2OW.
Contact: Fred Shaw
Medway Atom Users Club
St John Fisher School
Ordnance Street
Chatham
Kent,

Contact: C Rutter
West Midlands Computer
Group
'12 Apsley Road
Oldbury.
Mid-Cheshire Computer Club
Providence House
222 Townfields Road
Winslord
Cheshire CW7 4AX.
Contact: Dave Clare
Mid-Essex Mic.o Compute.
Usels Club
1'13 Writtle Road
Chelmsford.
Contact: IJB Seaqar
Muse (Ior teachers)
Freepost
Bromsgrove
Worcestershire 862 7BR.
Namebug
6 Palm Close
Witham
Essex.
Contact: Andy Purkiss
NationalBBC User Group
40 Mount Pleasant Avenue
Wells
Somerset BA5 2JO.
Contact: J Craig
Norwich Area Acorn User
G.oup
Room 'l 2a
Norwich City College
lpswich Road
Norwich NR2 2LJ.
Contact: Paul Beverley
North London BBC Micro Users
Group
Dept. of Chemistry
Westfield College
University of London
Kidderpore Avenue
London NWe 7ST.
Contact: Dr Leo McLaughlin
Peterborough Pe.sonal
ComputerClub
920 Bourges Boulevard
Peterborough PE'l 2AN.
Contact: Andrew Pike
Potbug BBC Users Group
8 St George's Avenue
High Lane
Tunstall
Stone-on-Trent.
Contact: lvlG Forster
Preston BBC User Group
I Briar Grove
lnqol
Preston PR2 3UR.
Contact: D CoLrlter
J Price
Bedford House
27-28 St George's Road
Brighton
Sussex,
SOBAT Computer Club {East
London)
825 Berridge House
Hillfield Road
West Hampstead
London NW6.
Contact: TA Kayani
South Wales Computer Club
22 Gendros Drive
Gendros
Swansea.
Contact: Nicholas Goodwin
Sutton Library Computer Club
sutton central Library

St Nicholas Way
Sutton
Surrey.
Contact: Jennifer Woeller
Tamg Computsr Club
57 Adonis Close
Tamworth
Staffordshire 879 8TY.
Contact: Tony Beckett
TRS/80 Beeb Users Group
25 Carr Lane
Willerby
Hull HU10 5JP.
Contactr RV Souter
Universal Micro Club
26 North Cape Walk
Corby
Northants NN 18 9DO.
Contact: Peter Wilson
Wandsworth Computer Club
Earlslield Library
Magdalen Boad
London SW18.
Contact: C Verrier

O 1983 D Boyd

Aardvark Software
15 Oueensberry Avenue
Hartlepool
Cleveland TS26 9NW
A&F Software
830 Hyde Road
C orton
lvlanchester M 18 7JD
Acornsolt
4a lvlarket Hill
Cambridge
AJ Sottware
61 Jeddo Road
London W'12 9ED
ASP Software
145 Charing Cross Road
London WC2H 0EE
BAKsoft
34 Humberstone Hoad
Cambridge
BBC Micro L-rse]
Europa House
68 Chester Road
Hazel Grove
Stockpon
Beebsoft
Room 107
35 lMarylebone High Street
London W1M 8AA
Beecon Educational Software
16 Kingrove Avenue
Beeston
Nottingham Nc9 4DO
Bouane Educational Software
Bedfield Lane
Headbourne Worthy

Hants SO23 7SO
Bryants
1 The Hollies
Chalcraft Lane
North Bersted
Bognor Regls PO21 5SX
Busco
l6 Colwill Walk
Mainstone
Plymouth
Cambridge University Press
Edinburgh Building
Shaftesbury Boad
Cambridge
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Olhen h.ve ot cr€d double lracking bul only LvL ofier TXt E DOT ELE
DENSITY won. Double Deruity gi'ret,ou lwice r! much storage crp.cily
on yout pre.ent or propor€d dirct. for erample a tsin, 80 lr6cl. Double
Den.iry &ive qdver ar amazirg 1,a7i.560 Byte3 ofon-line llorage lr'ith up lo
248 files. o'r, 3urgeoru krile ha! CUT OUT THE 8271i (it i5 noi caPable of
lupporring Double Denlity)- In il'! place B one lmall printed ctcuit board
which offerc COMPATDILITY WITH EXISIINC BBC SOFTWARE, ON A dUAI

&ive il i5 simplicily itlell lo copy exilling soffware from single den.ily lo
double denlity.

On the PCI i. . na^, d,rc conlrollet silh tupport circuitry ptoviding e much
improved decoding. Tti! clrallically rcd9ces re.d 6110r! by using a ph.!€d
locked loop dale reparatet, which ir rup€rior to lhe slandard window
circuit.

Filling the coniroller do* not need . rgeon eilher, lhe PCE simply PIug!
inro rhe locler vacrred by the 82? I .nd u,hikt ihe Drs EPRoM live3 in the
normal polition lhere i! no lolderirg to do, or lihkt lo ch.nge. You. BBC

micro v.ill nol^' rocogrFe lhe hedir denrity in the d!iv€, and tell you it it ir
correcl. You may &fine wh.t den.ity you require. lh6 number of ttack. you

wsnt. and lrhich !ida! of lhe dirc to lr3e. Tte device gives complele
ncribility and come! wilh all ulilitiet provided.
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. DOUBLEDENSIIY . 40 OR 80 TRACK

. I,P TO 248 FILES . BBC DPS COMPAIIBLE

. AUIOMATICALLYCTIECKS . OWNPCB WnHSEPAIATE
FOR CORRECT DENSITY 8 Mhz CIOCX

a NO 827I (RARE & a NO LINXS TO CHANGE
EXPENSIVE) . NO SOLDERING

. SIMPLETOFIT . USER DEFINABLE DENSTTY

. tmLmES PROVIDED . SINGLE OR DOUBLE SIDED

. DEFAI,LTS 1\) SINCLE
DENSTTY ON POWER UP

WE HAVE THE TEC}INOLOGY FOR YOU 1lC IMPI,AN.
DOTDLE DENSTTY.

Scientific House,
Bridge St, Sandiacre,

Nottingham,
TeI 0602 394000
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THERE'S
AN tVL
DEALER
NEAR
YOU...

4 SIR Cohpur.tt,
Cardill 0222 759015

Mcdllcoll E!o..,
Shrewsbury 0?{3 3060

C-A.ch Sofrx.r.,
Hyde.061 366 8223

O.Ll.al Compui.!r
I/id., Cranlham.04?6
?6991

V.rmllllor, Teuord.
0952 582995

C. Bruc. MtU.r,
Aberdeen.02{l 63221I

9u.ltty R.dto & fV
Compuy, Btningham.
ozt 430 5123

CCE Ewopc Ltd, Yare
Bnslol.0454 321088

Coftpur.r Clty
Widres.051
420 3333

P.tc! nhodcr, Market
Rasen.0673 8.1236I

D.f. Glbbr Ltd.,
Covenlry. 0203 8?{32

Computcr S.rlc..,
Glenrolhers, File. 0592
7?3?10

Etn.ry & Co., 8ung.y
0986 214I Ghrahem B.gg Lld.,

Cailhness.0955 4?77lotiwar! Plua, Bath,
0225 61576

f.lrhur.l Inirum.nt
Ltd., Wiltnslow.0625
s25694

C. E. M.trtr.rr & Co.,
Iplwich. 04?3 215666

Wlllrhl!.
Mlcroc.ntr., Swindon.
0793 612299

Comftrcor, Glasqow
o4t 226 4A7Af,blolul. Sourd &

Vtd.o, Clilton. Bnslol
0272 24975 Manche3rer.06l 832

6167

DondGrG Lld.. London.
0l ?23 1008

Lichlield.05432 2234I

lbrolut. soundt &
Vtdco, Swindon.0?93
38222

w. M. Coup.r,
Blairgowne.0250 2{36

lb.olut. Sound &
vld.o, Headington. 0865
60841f,Drolulc Soundt &

Vtd.o, Cheltenham.
0242 583960

Grccn of
C.h.borough,
Cain!borough. 0427
5l0l/4

Rtchrd Molrl.
(El.ctrlc.l) Lld.,
Warley. 021 429 I 16l

l.A.C. Mrcto..rvlc.r,
Covenrry 0203 73813

Paul Elccrrtcal,
London 0l 5{2 65{6

Canonbury R.dto,
Islinglon. Ol 226 9392

B.f.X.tnpro,
Hereford. 0{32 3180

El.ct!o.Lcl.utc,
London. 0l ?2? 051I

l. L. Wh.clct Lid.,
Greai Missenden.02{06
2560 EEEq Off Rccotdt, tondon'

ot 223 7730

E@
Trrrcc Lld.,
Wendover.0296 623915

Compu.r r.cltrl.r,
Scunthorpe.0?2{
85316?

Tkdrll., Newlon'Le_
Wilows. 092 52 5577

B.rrow Coltrpul.r

Fumess. 0229 38353

a.nn.n. of D.tGham.
Dereham. 0352 2488

qil Thorngu.rd Ltrt.,
Heswall. OSI 342 ?5I6

O.Il.rf Cohput.!3,
Chesler.0244 3I0099

X.nl Mlcro Conputc!
Ltd., Mardsrone.0622
52784

Mr. Cad, Croydon.0t
684 8282

f,danr & Dack (B. B.

^dam!) 
Ltd., Noruich

06lJ3 22129/214t3

Minichtp Lld., Walton
on Thames. 09322 42777

rttll.ndr, Sroke-on-
Trent.0782 412511

lfiry creeno€L 0475 20228

lohn S.Erall Lid.,
Srafford.0?85 3420

Spunrc. Data,
Boraslon.0584 810757 (L.v.n) Lid,,l€ven

0333 23870

Stafford 0785 { 1899

PhoctrL Data Srri.m.
Lld., Greal Malvem.
06845 684?8

,. H. Donrrd Lrd.,
Hurllord. 0563 264??

r
X.ilGm.!. Colrput.r.,
Haslemere. 0{28 54428

RDK Bu!tn.r.
Syltchr, Waketield.
0924 38r501

Rrdlo Roror BV,
Amsterdam.0l0 3I 20
125759

q
Elt.c
Mlcrocomputcrr,
Bladtotd. OZTt 191373/2

Th. Blq Byrc ShoD,
Dublin

Slalicon Lld,, Sutron.
0l 651 2266

P.nntn. Compul.rt
Lrd., Xalifax.0{22
41719

Ev..yman Comput.t
S.wlccr, Ballymoney.
Co. Anrrim. 026 56
626s8

Vtrionrio.. Lld., 
^!rhu! 

yaic! Ltd.,
Kingsion 0l 546 8974 Ripon 0765 2?3?

il
@q
Exc.U ot B.tnbrtdg.,
Eembridge. 098 387
2574

Comp.ny, Colne. 0282
52744 FIHilI#TEIllIlIiIE

Xendal.0539 25728 l. L.mb.rt (Radto)
Lrd., Bumley.0282
?l{59

Grorg. Stor.y,
Morp€lh.06?0 55239

E@
Tom N.wton & Sonr,
Sealouses.0655 720307

C, T. E.
Mlcrocohpuic!t,
Rusting on.09062 66{7

Th. Compur.r Shop,
Carlkle.07688I 38I

D9lllillil4lllrll9
Mtcroc.nlr. Lid..
Bognor Regis.0243
427779tlw El.circ c.t,ld.,

Chesterfield. 0246 33632 I.M.O. COMPT'AER
C.ntr., Burnley.0282
54299

Eil
lb.rdati, Ystrad
Meung. 0970 6lSS22

O!tn.y T.lcvltlon
Entcrprlrc, Nirk*ell &
Slromness.0856 2613.
0856 850555

1-;

MGg. Lld., Si. Helier
0534 72263

Leasal nk Vrewdata Lld Scle.lrllc House, And8e Slreel, Sandlac€, Nonrn8ham NGl0 5

McL.ughltn

Londonderry. 0504
65002

flr Byr. Compul.rr,
Derby. 0332 365280 P.V. Mtcrocompur.t

Ccntr., Accrington.
0254 36521

H. N. & L. rl.hct
(Euthwattc) Ll.l.,
Sullon-in-Ashf ield. 0623
53435

Gordon nalwood,
Allreton. 0773 8320?8

Gr.v.., Ilk*lon. 0602
32Sa?8

Wtldtn$ Phogto Lld.,
Wigan. 09{2
44382,/39682

S. P. Elccllo cr,
Hucknall. 0602 632{67

q E@ P. R. X.nl.y,
Rirddington. 0502
2t3492

Ch.rlc Comprtar!,
Boumemouth. 0202
23456

C.W. Cowung Ltd.,
Leice3ter. 0533
553232/ 342730

PGrcy Lo.d & Son IJtd.,
wiqslon. 0533 785033

Manrfl.ld Compul.rr

Mansfield.0623 31202

---------:- Doubl. Donrily kil(s) .t 190.85 (inc. VA?)

I e.clo* a Cheqle Fo e- PEase Oebn MyAccesrBarcraycard

il q

WESI MIDL.F-NDS

SCOTLf,ND

IVON

STf,fFS

SURNEY

LINCISIIIRE

IIITLES

f,CL Rrdlo Scrvl...
Lld., Grays. 0375 ?983

R.X. Mwcott t td.,
Loughborouqh. 0509
2t4111

Rocor l,td., Abingdon.
o23S 24206 L

GREITER
MANCIIESTER

Bucon Lld., Swansea.
0?9216?980

R. f,. Brll.y Ltd.,
Sydenharn.0l 693 l8l8

lll-vu El.crrontcr,
Milion Xeynes. 0908
312808

X.f,. d. Cob.tn, Coole
0405 2366

Botn. & Bu.trcrr
Compul..r Lld.,
Oldham.06l 633 1607

a.!lc Bultr.tt

Bridgelord. C602 8IS?38
Carv.U ot nugby,
Rusby.0788 652?5

I

I

I

I

I
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Carsendalo Enlerprises
Dept B

44 Kingsway
Stoke on Trent
Staffordshire ST4 1J H
Carvells
3/7 Bank Street
Rugby
Central Program Exchange
The Polytechnic
Wolverhamptom
Chalksoft
Lowmoor Cottage
Tonedale
Wellinqton
Somerset TA2 10AL
Clares Micro Supplies
Providence House
222 Townfield Foad
Winslord
Cheshire CW7 4AX
Computer and Media Services
Sherwood
Woodhouse Lane
Holmbury St Mary
Dorking
Surrey
Computer concepts
l6Wayside
Chipperfield
Herts
Computercat
224 Chapel Street
Leigh
Lancashire
Contex Computing
lSWoodlands Close
Cople
Bedford MK44 3UE
lah Copestake
23 Connaught Crescent
Brookwood
Woking
Surrey GU24 oAN
Corona Software
73 High Road
S. Woodford
London E18 2OP
Cottage Software
Heather Cottage
Selly Hill
Whitby
North Yorkshire
N. Oarwood
Halfacres
Stroud
Petersfield
Hampshire GU32 3PJ
DACC
23 Waverley Road
Hindley
Lancashire
Database
27 City Road
Stoke
Staffordshire
DialSoftware
62 Downend Road
Bristol BS16 5UE
OigitalFantasia
24 Norbreck Road
Norbreck
Blackpool
BS Dollamore
Burton Road
Burton-on-Trent
Staffordshire
Electlonics Applied
4 Dromore Road
Carrocltergis
Co Antrim
Eltec Services
217 Manningham Lane

Bradford BDg 7HH
FBC Systems
10 Castletields
Main Centre
Derby
Focusplan
Focus House
57 Westgate
Cleckheaion

Futura Software
63 Lady Lahe
Chelmsford
Essex CM2 0TO
Ga€lsett Software
44 Exeter Close
Stevenage
Herts
Garland Computing
35 Dean Hill
Plymouth PLg gAF
GED
70 Stoke Road
Bletchley
lvlilton Keynes
Gem Software
'1 Oswald Road
Leamington Spa
Warwickshire
Gemini Marketing
9 Saltenon Fload
Exmouth
Devon
GJ Associates
35 Donovan Avenue
London
Golem
77 Oualitax
Bracknell
Berks
Griffin & G6or9e
285 Ealing Road
Alperton

Middlesex
GTSoltware
8 BullSlreet
Potton
Sandy
Bedlordshire
H&H Software
53 Holloway
Runcorn
Cheshire
James Hager
7 Basset Street
Camborne
CornwallTRl4SSW
J Hargreavos
Updown

Guildford
Surrey
Hginomann Computers in
Education
22 Bedtord Square
London
SW Hqssel Softwaro
15 Lytham Court
CardwellCrescent
Sunninghill
Berkshire
Hexagon Software
17 Straits Road
Gornal
Dudley
West Midlands DY3 2UR
Hopesoft
Hope Cottage
Winterbourne

Berkshire
IJK Software

9 King Street
Blackpool
Lancs
lT Se.vicos
27 WateiotdPark
Radstock

Kansas City Systems
Unit 3
Sutton Springs Wood
Chesterfield S44 5XF
King{ishor Computor Sorvices
Durley Land
Keynsham
BristolBSl8 2AO
Kosmos Software
1 Pilgrims Close
Harlington
Dunstable
Beds
Level9 Computing
229 Hughenden Road
High Wycombe
Buckinghamshire HP13 5PG
Logic Systems
85 Hemingford Road
Ca mbridge
Longman Group
Longman House
Burnt Mill
Harlow
Essex
David McKeran
23 Warwick Drive
East Herrington
Su nderla nd
Tyne & Wear
Mayday Software
181 Portland Crescent
Stanmore
Middlesex
MED
640 Melton Road
Thurmaston
Leics LE4 88B
MGB SoftwareSupport
52 Barley Croft
Harlow
Essex
Micro-Aid
25 Fore Street
Praze
Camborne
Cornwall
Micro-J6nn Softwa16
81 Squirrels Heath Road
Harold Wood
Essex
Micromodo
32 West End Avenue
Gatley
Ches
Microplus Software
6 Lifton Way
Leeds
Micro Powot
8/8a Regent Street
ChapelAllenon
Leeds LS7 4PE
Microwave NW
24 Belford Road
Stretford
Manchester
Molimerx
1 Buckhurst Road
Town HallSquare
Bexhill-on-Sea
East Sussex
MP Software
165 Spital Road
Bromborough
Wirral
Merseyside

70

National Extonsion College
18 Brooklands Avenue
Cambridge C82 2HN
Ordu.a Consultants
PO Box 179
Shefiield
Paean Systems
Wuebec House
Little Bealings
Woodbridge
Suffolk
Persoft
Freepost
Basildon
Shipley
West Yorkshire BD17 sSX
Primasoft
2 Spinney Close
Glossop
Derbyshire
Pro Software
121 Tyn-y-Twr
Baglan
Port Talbot
West Glam
Processor Applications
22 Mercer Close
Easingsloke
Hants
RMK Electronics
Hinton House
Station Road
New Milton
Hants
Boss Sottware
44 Premier Avenue
Grays
Essex
Salamander Softwa.e
27 Ditchling Rise
Brighton
Sussex
Schoolsolt
16 Shadwell Grove
Radcliffe-on-Trent
Noftinghanl
Paean Systems
Ouebec House
Little Bealings
Woodbridge
Suffolk
Persoft
Freepost
Basildon
Shipley
West.Yorkshire
sDl7 sSX
Secta Softwere
14 Bracadale Close
West Coombe Park
Coventry
Simonsoft
Front Street
Topcliffe
North Yorks
Small SchoolSoftware
41 Sinah Lane
Hayling lsland
Hampshire PO11 oHJ
Smash Hit Software
1 1 Callridus Way
Eracknell
Herts
Softelex
11 All Saints Road
Creeting
St May
lpswich
Softwar€ lnvasion
50 Elborough Street
Southfields
London
Solar Soft
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5 Westmorland Drive
Camberley
Surrey GU 15 1EW
Square Software
12a Uplands Terrace
Swansea
West Glamorgan
Squirrel Software
4 Bindloss Avenue
Eccles
Manchester
Stabl6 Softwaro
Compton Street
Compton
Nr Winchester
Hants
Supsrior Software
69 Leeds Roed
Bramhope
Leeds
Virgin Games
61-63 Portobello Road
London W'11
Wida Sottware
2 Nicholas Gardens
London w5 5HY
Zero Softwale
29 St Michael's Close
North Walthams
Basingstoke
Hants

@ 1983 D Boyd

LONDON
Brainstorm Computel
Solutions
N7
01-263 6926
Bufter Micro
sw16
01-769 2887
3D Computers
w5
01-992 5855
Deans ol Kgnsington
w8
01-937 7896

Doansot Kensing(on
w2
01-723 4630
Direct Dsta Msrketing Ltd
swl
01-834 5016/5096
GroupT0
E18
01-505 7724
Jessop Microelectrorics Ltd
E2
01 -739 3232n29 145
Xellys Computer Market
SE26
01-699 6202/4399
Lion Micro Computer

01-580 7383/636 9613
Multi Data Servic.s Ltd
SW1
01 -824 7 467 t9
REW West End Video Centre
wc2
01-240 3386'
REW

01-5801785
Technomatic Ltd
NW10
01-452 1500
Tcchnomatic Ltd
w2
01-7230233
The Byte Shop

01-387 0505
The City Computer Centre

01-588 5537
The Vidso Palacs
W8
01-937 8587
Vista Vidoo

0't-580 9098

Dat.link Microcomputer
Systems
Bristol
o27 2 213427 tA
Mic.ostyle
Bath
0225-334659

BEDFORDSHIRE
Broadway Electronics Ltd
Bedford
0234-213639
3D Computers
Manor Road Caddington Luton
Home & Continental Computer
Sorvicas
Biggleswade
0767 317300

CAMBRIDGESHIRE
Cambddge Compute. Store
Cambridge
0223-65334
Control Universal
Cambridge
0223-358757

CHESHIRE
APL
Chester
0244 21044
Dbkwise Computer Csntro
Stockport
07 52 267000/264456
Marple Computer Contre
Marple
061-449 9933
Ngrthern Computsrs
Warrington
0928-35110
3SL Systsm Support Sorvicas
Sandbach
09361 3U2t61249

BERKSHIRE
Computer Peripheral Supplies
Reading
0734 418383
3D Computers
Newbury
0635 30047
M E Elgctronics
Reading
0734 669480
Microstyle
Newbury
0635 41929
PJ Microsystems
Crowthorne
03dr',6 2351
Kenneth Ward Computsrs
Sunningdale
0990 25025
Windsor Computer Centre
Windsor
07535-58077

CORNWALL
Brewer & Bunney
Camborne
0209 712681
Microtest Ltd
Bodmin
0208 3171

AVON
Avon Computer Rentals
Bristol
0272 550600

EUCKINGHAMSHIRE
Chilte.n Electronics
Challont St Giles
02407 71234
3D Computers
lvlilton Keynes
0908 317832

DERBYSHIBE
Datron Micro Csntre
Derby
0332-380085

DEVON
A & D Computels
Exeter
0392 77',t17
Bits & Bytes
lllracombe
0271-62401

DEALERS

64

48

50

46
60
58
56
,9
62
36

64

0-Tek

Viscount

F.B.C 27 0pusSupplies

50
31
17
15

31

12
54

OBC
.56

It)
54
44

32
49

... 58

68/69
... 35

Pace ....
Platinum

RH Eleclronics . . . . .

Richard Computers

Selmore lndustries Ltd
SiliconCentre ..........
s.t.R.....................
SmallSchoolSoltware
Soltwarelnvasion .....
SP Electronics . . . . . . . . . .

Stable Sott . . . .. . . . .. . . . .

SuperierSoltware .....
Systems . . .. . . .. . . . .. . . . .

TechnicClwyd...........
Twiclenham Computers

Westcoast . . .. . . .. . . . . ... . .

51 WindsolComputerCentre

Acornso|t......................
AimResearch
AlgotekComputerCompany
AnthonyAshpitel.............
Antlerlld......................

Beebug . . . . . .. . . . .. . . . . . . . . .. .

Cambridge CompulerStore
Cascade Games . . . . . . . . . . .. .

CJE Micro Systems . . . . . . . . .

Claires . . . . ... . . . .. . . . .. . . . . . .

lan Copestake
Computa|ine.................
ComputerConcepts.........

The Data Store. . . . . . . . . . . . . . .

Doctorsotl...................
B.S. Dollamore .............

E.C.C.E. Products
Electronequip .. . .

Electronicoflice .

Eltec ...............

36
50
38
36
20
48
48

tBc
41

27
32

32
52

IFC Garland Computing
52 G01em...............
54 GiltordCompulers.
44
62 H.C.C.S. ............

Simon H€ssel. . . . . . .

,,6
Kosmos .-...........

Lamplas..............
Laserbug. . . . .. . . . . . . .

LeaselinkView Dala
1e0s011...............

icroAdvent.........
icroage..............
icroAid .. . . . . . . . .. . . .

iclo Mode . . . . . . . . . . .

idwich ... . . . . . . . . . . . .

P Sotlware . . . . . .. . . .

usicsot| .............

SC ComputerShopsi3*

66 
tvt

..M
):M
ffiil
^.M
66 tt

Advertisers Index

71

CLEVELAND
Customised Electronics Ltd
Middlesbrough
0642-247727



PC Files HetPz DEALERS EEEId

ESSEX
Akhtrr lnstrumGnts Ltd
Harlow
0279 412639
Comput.rs tor All
Romlord
0708-60725
Dir.ct Data Mukoting Ltd
Brentwood
o277 229379t214164
Hrrlry Managamant Sewic6s
Basildon
0268 416155
Micfocoro
Chelmsford
024564230

Devon Comput6r3
Paignton
0803-526303
J.A.O. lntograted Sorvices
Plymouth
0752 62616/29038

DORSET
Landsowne computer Centrs
Bournemouth
0202 20165

CO DURHAM
Darlington Computer Shop
Darlington
0325 240697

GLOUCESTERSH IRE
Computer Shack
Cheltenham
0242 5A4343
Miloquip Ltd
Gloucester
0452 41',lO10

HERTFORDSHIRE
Compshop Ltd
New Barnei
01-441 2922
Computer Plus
Wattord
0923 33927
3D Computers
Rickmansworth
0923179250
O-Tek Systems Ltd
Stevenage
0438 65385
The Hobby Shop
Stevenage
0438 51713

HUMBERSIDE
Holdgrnoss Computer Seryicos
H ull
0964 30225
Microsorve (Humberside) Ltd
Scunthorpe
0724 849696
The Computer Room
Hull
o4€.226291
Vixon Computer Systcms
Cleethorpes
0472 58561

KENT
Kent Micro Systems
Canterbury
0227 50200/50366
Medwly ComputoB Ltd
Chatham
0634 826080/681547
The Oata Store
Petts Wood
0689 26698

LANCASHIRE
B & B (Computers)
Bolton
0204 3827 41 8A4599
Blackpool Computgr Cantre
Blackpool
0253 27 091 t20239
Msrit Computers Ltd
Wigan
0942-495821
Microroro Ltd
Bentham
0468 62180
Modorn Elgctronics
St. Annes
0253111415
Swe€tsns Computor Servic63
Preston
0772 52443

LEICESTERSHIRE
D A Computers
Leicester
0533 549407
Mays of Leicestel
Leicester
0533 58662

LINCOLNSHIRE
Felix Computers
Boston
0205 65400
ZR (Computersl Ltd
Lincoln
0522 31621

MANCHESTER
NSC Computing Shops
lvlanchester
061 832 2269
The Byre Shop (Manchester)
Manchester lvll
061 236 4737

Mlcroaga Elcctroni6
Edgware
01-959 7119
Ozwise Computers
Harrow
01{291060
Twickonhrm Computar Cgntro
Twickenham
01-891 1612
Twilktsr Computors Ltd
Southall
01-574 5271

MIDLANDS
Camden Computer Syrtoms
Birmingham
021 771 3536
The Byto Shop
Birmingham
0216227149
The Covontry Mic.o Contre
Coventry
0203 58942
Walters Computers Systsms
Stourbridge
03843 70811r2/3

Bury St Edmunds
0284 705503

SURREY
Croydon Computor Centro
0l-649 1240
Dorking Audio Systems
Oorking
0306 882897
Guildrord Computer Centro
Gu ildford
0443-578848
JS Simnett Computers Ltd
Kingston upon Thames
01-546 3793
3D Computsrs
Surbiton
o1-331 4317
3D Comput6r C6ntre
Sutton
01-642 2534

sussEx
Crpital Cameras
Crawley
0293 54:)555
Canle Eloctronlcs
Hastings
0424437475
G!m6r
Brighton
0273-698/,24
Mlchael Bu6inc6! Syslomr
Burgess Hill
04446 41441

HAMPSHIRE
Amclco Ltd
Andov6r
02u58744
B!3lngstoke Comput6. Cantra
Bsskingstoke
02ffi52203
Bualn93s Electronica
Southampton
070373424€
Eloctroncquip
FarEham
0329 230670
Now Forest Computer Systgms
Ringwood
uzu77AAO
R D S Electricll
Portsmouth
0705-812 474
The Byte Shop
Southampton
0703 334711
B.ytr!€ Bookshop Ltd
Waterlooville
07014 3084

NORTHAMPTONSHIRE
Dataleal
Wellingborough
0933 228966
Daventry Computer Contre
Daventry
03272 75058
Futron Computers Ltd
Northampton
0604 21051

NOTTINGHAMSHIRE
Le.salink Viewdata
Nottingham
0602 396976i 399,44
The Byt6 Shop
Nottingham
0602 40576
Vista Vidoo
Nottingham
0602 48400

NORFOLK
Anglia Computer Contrs
Norwich
0603 29652

SHROPSHIRE
J.ntech Sorvices Ltd
Bridgenorth
07462 5247

STAFFORDSHIRE
Computorama
Stafford
0785 4'1899
Compuler Cabin
Newcastle
0782 624745

TYNE AND WEAR
Atomlino
Whitley Bay
0632 532051
HCCS
Gateshead
0632-421924
Ouality S6rvico3 Group
Newcastle Upon Tyne
0632 614646

WARWICKSHIRE
L€amington Hobby Cenlro
Leamington Spa
0926 29211

MERSEYSIDE
Data Exchange
Birkenhead
051 647 9185
Dams Oftice Equipmont
Kirkby near Liverpool
051 548 711 1

SOMERSET
Somers€t Bu5in6$ Computers
Taunlon
0823-s2149
Th9 Comput€r Room
Yeovil
0935-20268

YORKSHIRE
Com-Tec
Barnsley
0226 46972
Customisod El.clronlc. Ltd
Leeds
0532-'792332
D.tron Computor! & Suppll.s
Sheffield S10
0742-755105
Datrcn Micro Cantre
Sheffield S7
0742-58 90
Eltsc Sorvicog Ltd
Bradford
o274-491371
GTM Word Procsssors
Leeds
0532 865118
Micro Powor
Leeds LS7
0532-683185/6963,8
Riggsrs
Harrogate
0423 68851
Superior Sy*ems Ltd
Sheffield 1

0742-755005
Yorkshire Microcomputers Ltd
Scarborough
0723 78136

IVIDDLESEX
Da VinciComputer Shop
Edgware
01-952 0526

SUFFOLK
Micro Mrnagsment
lpswich
0473 59181
Midwich Computer Co Ltd
Rickinghall
0379 898751
Suff olk Computer Centre

72
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THE BEST BBC MICRO SOFTWARE
PRODUCED BY AN INDEPENDENT SOFTWARE HOUSE

- TOP OUALITY MACHINE-CODE PROGRAMS _
BBC

I v
-

irDD E.

T

lncredible arcade typ€ geme featuring
mushrooms, snails, lli6s, spid€.s and
the cenlipedos of cours€. Excellenl
g.aphics and sound. 6 slill levels, hi
sco16, rankings, bonuses, and incr€ase-
inq difficulty as the spiders become
mo.e active and the number of mush

"V i su a I ly th $ game c o mpa.es wel I wh h
the afcade ve.sion. being colourlul

. , YOUR COMPUIER

Notjust another version ofFrogg6r. ..
this is the proper high{uality version
that you've b€en waiting for. Graphi
cally brilliant, with gaping'mouthed
crocodiles, diving tunles, and frogs
that flex their legs as they iump along.
lncreasing difficulty, hi-score, respon-
sive controls. sound etfects, flies 6nd
bonus frogs.
... NEW RELEASE 

"'

The only full feature machine-code
version of lhe arcade game available
for the 8-8.C. micro. Features include:
scrolling screen, r6der display, check-
point flags, fuelgauge, smole scre6ns.
6 skill levels, ranlings, rncreasinq
difficulty, and sound etlecls.
Suitable fol use with keyboard or

... NEW RELEASE 
"'

Ba.d lTorl lh..rrrd. gfne ot ZYGON,
but our veBion improves upon th€
orioinalarcade oame ibelf. You have to
sh;or rh. .li.n! 6'11 6f rh.ir "tfr6"
before the "boxes" lill uo. Onc6 full,
the aliens flv do.rn relehtlesslv, ex-
olodino as thev hil the oround-
Suitsbfe ,or us{, with kevbo'ard or
ioyslicks.
"Do not be fooled by ther plactd
appearance - these moths are out to
gel more than the clolhes in your
wardrcbe-" - - YOUR COMPUTER

Arcade-sryle geme based upon features
from DEFENDER and SCRAMBLE 5
types o, menacing alien tire at you and
may atlempt to ram you, separate attad
phases, fuel dumps, repeating l6ser
cannon, asteroids, srnan bombs. hi.
score, rankings, 6 still levels, sound

'A thotoughly enjoYable progrcm. well
wotthrhemoney ."

HOME COMPLJTING WEEKLY

Fasl aclion version of fte poBilar arcade
game. 4 types ol Galaxian lin 3 hlial
screen formalionsl s1r/oop down indi-
viduallv or in qrouos ol rwo or thrse 6
skall levels, high score. renkings, bonus
las€r bases and rrEreasing difficalty
Superb sound effects and oraohEs

Superb version ol the old classic arcade
game, including a lew exrras il8march.
inq invaders drop bombs lhal e,'ode
your defences, and two types of space-
ship fly over releasing large bombs lhal
peneirate lhrough your defences. ln
creasing difficrrlry. high sco.e. superb
qraphicsand sound.

Probably the best fruil machine im-
plementation on lhe market. This
program has it all . . . HOLD, NUDGE,
GAMBLE, spinning reels, realistic lruits
and sound effecls, muhiDle winninq
lines. This is THE kuai machine

"The gnphics are very good andwth a
lit e imaqination you miaht be able to
convince youdell you are in Las Vegas."

YOUR COMPUIER
"8oth a.e well-prodrced, wth coloudul graphcs, respansNe cont.ols an.t the
usual bunch ol ext.a teiesrtials.' YOUR COMPU\ER

All our piograms are available at all good dealers including:-
ELTEC COMPUTEBS, 217, Manningham Lane, Bradford.
BUCON LIMITED, l8 ManselStreet, Swansea.
WEST COAST PERSONAL COMPUTERS, 47 Kyle Srreet, Ayr
BYTEWARE LmfTED. Unit 25, Handyside Arcade, Newcastle
MYCROSWLE. 29 Eelvedere, Lansdown Road, Bath

Dept. P.C.F.
69 Leeds Road, Bramhope, Leeds.
Tel;0532-842714

DISC SOFTWARE AVAILABIE NOW
All our programs are ready for despatch on 5%" discs at

€l l.95each.

WC GUANANIEE THAT:
{l}All our software runs correctly on all cur.ent operaling

systems and BASIC ROMS.
{2}Alloursoftwareisava{ablebeloreweadvenise.
(3) All our software is d€$olched with'n 48 hou6 by first class posr.
(4)ln the unlikely eveni thar any of our software lails to load,

return your cassette or disc to us and we wall imm€diately
send a replacement.

E

f7.95 Caasette

DEALERSDEALERS DEALERS DEALERS. . . DEALERS

MICROSWLE, 47 Cheap Street, Newbury, Berks.
SIR OOMPUTERS LTD.,91 Whitechurch Road, Cardiff.
ELECTRONEOUIP, 36 38 West Steet, Fareham, Hants.
MICRO MANAGEMENT. 32 Princes Street, lpswich.
3D OOMPUTERS, 230Tolwonh Rise South, Tolworth, Surbiton, Surrey

I MORE THAN 3) OTHER DEALERS lN THE U.K. AND OVERSEAS.

WE PAY 25% ROYALTIES FOR HIGH OUALITY PROGRAMS
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Place the pen gently on the
screen and a new world presents
itself.You can draw on your TV
screeri. Just like you would on
paper buc with the added excite-
ment and flexibility of using an

electronic light pen.
You can construct shapes, lines

and with the software packs soon
to be available, you'll be able to
create a host of effects, which will
all spring to life in glorious colour.

Simply plug the interface board
inco the analogue input sockec of
the BBC Model B Microcomputer.
(We can supply fittint insgructions,\-

for BBC Model A users.)\6lid
inputs are indicated by an LED at
the end of the pen which only
responds to the light pulses from a
TV or monitor screen.The pen
sensors are sheathed in a

professional quality case and react
practically instantly (200nS).
Supplied with a machine code drive
routine and four bcsic programmes,
you have the flexibilit), rc select
the mode most suited to your
work.

You'll find RH Electronics' light
pen pure inspiration. lt'll bring out
the artist in you.

Price f45.95p (inc. VAT p&p)
for BBC Model I Microcomputer:

Make (heque or PO palable to
RH Elecrronics Limited,
allowint 28da/s for deliverl.

I

R. H. Elact onics SalBs Limited
Chesterton Mlll. French's Road,

CambrldSe CB,l INP

Telephone (0223) 31 1 290
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Approved by Acorn Computers
for the BBC Microcomputer,
Model B.


