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BBC Micro!
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cHESS lB, f6.95

bases,
to destroy
score & h igh-score, hall OI

d laser bases.

t8) EW
machine-code
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WiITTEN ANY PBOGFAMS!
WE PAY 20% ROYALTIES

FOB DRA6ON, SPECTBUM,
B B C PFOGFAMS

AdEntur. tt-s Cowtoy sh@r oti t8t tl.!5
FIbr t8lEMhro Buds.t 16.!E
WqU G.orr.rhy lBl .l.!F
Timtur lar a6.5/Sp.@e lB) t5.$/
Marllac lE) t5.96/Asro NalEior rB) 14 !5/
Slarler e4 96/Munchvtun f5.$/
Sek 85.95/ EldoEdo Gord I B ) t5.96/
Cal & Moue t4 95/ Maiemihd €3.95/
Fe€6i 1 a4.S/R6w6i 2lB)t4.S/
F@brte lB) f4.S/G@du €.5/
Zd ies 13.$/ O65a*rbler f5.S/

Oth.r B.B.C. prosr.m! .vailabr.: G.hcnc
Comrondor lA) f6.95 Ali.n D.!noy.a (al t6.5_

Cocrelbrio. ( B I t5.g5/Juniq M.rhs Pacr lS) f5.$

\B]
All programs are now available at allgood
dealers ordirect from MICRO POWER LTD
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cRoAKER (8)16.95
People-HUH!l Pity us poor Frogs,l lt wss tough berore, just trying to hop logs

LASER COMMANO IB) f6.95
Classic'Defence of 6 Cities'. Detonale single
mines or patterns to counler Iaser fire from
alien planets. Store and recall mine patterns.
Supor fast, machine-code arcade game with
superb graphics, sound effects, many skill
levels, bonus points, etc,
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COMPUTER COMPAI\TY LIMITED

e;hoicefor BBC microcomputers

RICKINGXALL HOUSE RICXINGHALL SUFFOLX IP22 !HH
TELEPHONE lO379l OISS a98751

B8C@MPUTERS
Model B
Model B + Disc lnterface

emory

f346.95
f,141.95

8BC MTCRO D|SC DRTVES
BBC31 Single 100K Drive

Expandable ro 2 x 100K fl99,00
BBC32 Dual 100K Drives C330.00
BBC33 100K Upgrade fot

BBC31 E122.OO
BBC34 Dual400K Drives €649.00

BBC 35 Acorn Utilities DisciManual f30.00
(supplied only with BBC 31, 32, 34)
All Drives except BBC 33 supplied cased
with Connecting Leads.

BBC UPGRADE KITS
BBCA28 Comp
BBC 1 16K M

leteAto B Upgrade f44 75

BBC2 Printer/User 'l /0 Kit
BBC3 Disc lnterface Kit
BBC4 Analogue lnput Kit
BBC 5 Serial 1l0 RGB Kit
BBC6 Bus. Expansion Kit
All kits are supplied with full fitting
instructions.

f18.00
f 7.50
f95.00
f 6.70
f 7.30
f 6.45 Fast ex-stoch
by Securicor.I!
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Clubhouse Organiser
Designed to assist the running of a computer stu
evening class, this progam would be useful to

10
dies
any

Introducing THE magazine for the user of the BBC
Micro - some welcoming words from the editor.

Questions and Answers 8
Jeremy Ruston, our resident 'Beeb' expert, provides
the answers to your questions.

club wishing to become 'computerised'

Out With Auntie 16
A 'behindthe-scenes' look at the production of the
second series of the BBC's computer programme,
Making the Most of Your Micro.

The Sound of Music 19
Make your micro come alive to the sound of music

- an introduction to your computer's efficient use
of sound.

Volume One Numbe{
Editor: Elspeth Joiner

Deputy Editor: Roger Mr,nford
Consultant Editor: HenrY Budgett

Advertising Manager: Miriam Roberts
Divisional Advertising Manager: Beverley McNeill

Managing Editor: Ron Harris

Character Definer 27
Bring a touch of originality and imagination to your
programs by defining your own graphics characters.

Newsround 30
All the latest hardware and software brought
together for the BBC Micro user.

BBC Disc Director 34
If you're not getting all you should from your disc
system, this is one article you should not miss.

gram to get y
37
our

BBC Software Reviewed 38
A critical look at the BBC's own software - does it
come up to scratch?

Function Key Programming . ...... 46
Make more of your programming with this neat
lesson on the use of function keys.

The Colourmaster 50
Colour confusion rules O.K. in this games progmm
for your Model A or B.

Iris Generator Screen Dump 52

Simnle Pattern Animation
Animate your screen with this pro
graphics on the move.

Learn how to draw patterns of all shapes and sizes

- and then get them printed!

The BBC Programme -a Spotlight on Richard Gomm ..... 55
There were many personalities introduced in the
BBC's computer programmes. In this series of
regular feahrres, we put them under the spotlight.

Experimental Data Collection ... . . 58
Collecting data can be a very time consuming task.
We show you how simple it all can be.

Pet Printing ........ 24
If you want to print out on a Commdore printer from
your BBC Micro here's a chance to find out how!
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Origination and design by MM Design & Print,
l{5 Charing Cross Road, London WC2H 0EE.
Published by Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H 0EE.

Bookshelf 60
Our reviewers scan their bookshelves for a useful
selection of titles for your computing library.

.{lternative Printout
l: you're looking for a printer for your computer, why
:ot go for a cheap alternative from Tandy.

Simple Graphics for Children ..... 66
Three programs for your children to enjoy the
amazing graphics ability of the BBC Micro.

Cells and Serpents 80
Discover the dangers of the dungeon in this
mammoth adventure program, especially written for
the BBC Micro.

In the Beginnin
The first part of our

oo
g

ASIC programming course for
you and your micro.

Osword Calls 96
If you want to speed up your BASIC programs, why
not pay a call on Osword?

Labelling on the Screen
We show you how to place labe

- no restrictions banedl

Club Corner 707
You're not alone in wanting to find out more about
your micro - why not join the club!

r08
ith a
er of

Graphics Printing
Get a good grounding
program which allows y
shapes.Garbage Collecting

A faster way to collect the
help you make the most o

Very Sound Advice

70
garbage-aprogramto
f your memory capacity.

Is all over the sc
t02
reen

in graphical printing w
ou to print out all mann

lt0

72
The classical approach to programming - make
your musical micro play Vivaldi!

Symbolic Disassembler 74
If you find machine code difficult, why not discover
the benefits of this disassembly routine.

Going Round In Circles
Is youi computer driving you round the bend?
Here's a program allowing you to rotate a three-
dimensional object on the screen.

Beginners Bar Charts .. . . . lI,2
An educational program designed to provide the
BASICs needed to construct bar charts on your
micro.

Software Listin
Short on software?

gs
Never fear, it's all here!

115
Software Competition

f software
77
to-Win f 100's worth o

enter competition.
in this free and easy-
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FEELING ADYENTUROUS?
ASP Software A'dventure Series 1

THE WHITE EARROWS Program approximately 8K
Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you need to trap. Trouble is, he's protected by
Trolls, Dwarves, Serpents and the occasional Dragon or two! Your magic staff will block the tunnel to prevent him escaping
unless, that is, h€ outwits you.

A real brain twister, White Barrows requires both brains and brawn from its players. lt's no Sood iust hacking your way
through the Barrows and hoping to fallover the Sorcerer. Eventually you'll meet a Dragon, and they don't hack easily!
You'll need all your strength and cunning to survive this one for long.
THE WHITE BARROWS Only [6.50 all inclusivel

CONQUERING EVEREST Program approximately 11K
You are in charge of an expedition comprising 18 climbers, 34 Sherpas and 40 Poners. There is food, tents and equipment
for all, even the oxygen you'll need as you near the summit. One slight problem, it's all at the BOTTOM of the mountain and
you have to get it all up to the TOP !

The monsters of this game are avalanches, starvation, storms and, worst of all, bad planning! A real, thinking man's
adventure, Everest will test your skills of forward planning to the limir.
CONQUERING EVEREST Only t6.50 all inclusive!

** SPECIAL DEAL ** Both programs on one tape for only f1 1.45 all inclusive!

ASP Software Adventure Series 2

CELLS AND SERPENTS Program approximately 11K
More monsters than you ever thought could live behind your keyboard. Wander the hills in search of gold and glory but be
very, very careful where you tread! There are things here that will make your wildest nightmares look like lulie Andrews.
Fancy meeting a Mind Flyer, for example? Or how about shaking hands with an Asmodeus? (You'll only do that once!)
Treasure is here to be found though...the hard way.

See iust how good you really are at adventuring with this practically unsurvivable fantasy. Not for the faint of heart or
the slow of sword,
CELLS AND SERPENTS Only f6.50 all inclusive!

STOCKMARKET ProSram approximately 11K
There are other ways of making money than bashing Trolls on the head. Try this one for a change. Contend with a fluctuating
economy, tax investigations, bullish opponents, impatient bank managers and consortium takeovers as you stru8sle to make
your first million.

It is decidedly difficult and definitely compulsive. A must for all those aspiring financial wizards, both young and old,
the game has real family appeal as up to 

'ix 
people can play. lt's easy to learn but very, very hard to win !

STOCKMARKET Only t6.50 all inclusive!

** SPECIAL DEAL ** Both programs on one tape for only f 11.45 all inclusive!

Our Adventure Series progrdnr. are available on tape for the following systems:
Commodore VIC-20 (not available ror White Barrows/Everest), Sharp MZ€oA ,rnd MZ30K, Tandy TRS$0 Model 1, BBC Model B or
32K Model A, Atari ,100 and 800, Sinclair 48K ZX Spectrum.

Please indicate your selection in the coupon and give the relevant system. Please note that we CANNOT supply mixed orders
on the combined tapes;A BBC Cells and Serpents with an Atari Stockmarket, for example.

Fill in the coupon, cut it out and send it to:

ASP Softwore, ASP Ltd, 145 Chorins Cross Rood, London llC2H 1EE

Please send me ..... upe(s) of the following programs lam enclosing my Cheque/Postal Order/l\4oney Order
(delete as necessary) for f . . . .(payable to ASP Ltd)

OR
Debit my Access/Barclaycard (delete as necessary)@ t6.50 each

@ f6.50 each

ASP Software Adventure Series 1

The White Barrows
Conquering Everest ., . . . ., . .

Combined tape . .

ASP Software Adventure Series 2
Cells and Serpents
Stockmarket.
Comb ined tape

Mysystem isa . . .

(d Ll1.45
I

. .@ f.6.50 cach

. .@ f.6.50 each

....@f-11.4s

Please use BLOCK CAPITALS and include your postcode
NAME (Mr/Mrs/Miss). . . . . .

ADDRESS.

POSTCODE.
......Datecomputer signature

6 A8 COMPUTING MAY/JUNE 1983



A&BCOMPUTING A&BCOMPUTING

First off, I would like to say a big
'hello'to everyonewho reads this
launch issue oIA &B Cornputing.

And now let's get down to th€
nitty gritty of what you'll find
within A & B Computing. There
are no piizes for guessing just
who the magazine will appeal
to-yes, all those who own a
BBC Micro be itanAorB model.

The re's something for
everyone, right from the person
who has never before clapped
eyes on a computer tothose who
have written more programs
than eaten hot dinners.
Beginners will find our special
series 'ln the Beginning'
invaluable help during their early
programming days, Computer
novices can also glean a lot from
our article 'Bar Charts for Begin-
ners'. BBC Micro owners who
want to dig more deeply will find
all they need to know in articles
about the operating system and

about the disc drive system.
Keen gamest€rs will have

a geat deal to get to g ps with in
our mammoth adventure game
'Cells and Serpents'. This was
originally produced by ASP
Software and has been
c o mpletely re-vamped to
improve it as a game and to use
the best lacilities of the BBC
Micro.

Regular features will include
software review of games-
educational, domestic and utility
programs. So, any ffIms inter-
ested in A & B Computing
reviewing their products just
send in software and instructions
to us at our Charing Cross Road
address.

Each issue you will g€t a
chance to air your views about
topics close toyour heart and the
BBC Micro's. There'll be pages
where our technical expert will
answer as many queries as poss-

ible r€lating to the BBC Micro. lf
you have the slightest problem
with progamming your machine
don't hesitat€ to let us know
about it.

We are always on the lookout
Ior g,ood programs and articles lor
future issues ol A &B Comput-
ing, and where better to look than
to our own readers. lf, when
reading thrcugh lhe magazine,
you think you can write programs
aswell, orbetterthan, our present
contibutors, then lets hear ftom
you.

All contributions are, o{
course, paid for at very competi-
tive rates. So, if you've got your
eye on a new BBC add-on or
you'd just like to supplement
your pocket money, get writing!
It is vital, though, that all the
programs you send to us are
totally original, and not
'borrowed' or 'adapted' from
other magazines or books.

Any kind of program
(business, domestic, educa'
tional, or just fun) will b€
welcomed, but particularly those
which use BBC BASIC in clever
and efficient ways, or those
which employ certain routines
which can be used in other
programs.

Program listings are vital,
along with a clear explanation of
how the program is constructed,
what it does and what the user
can expect to see once the
program is RUN (a screen dump
is particularly valuable in this
respect). When submitting your
programs, it is very important to
rem€mbq to enclose a cassette
of the program as well as the list-
ing, as this will allow us to check
the program before publication.

Elspeth Joiner,
Editor.

t
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Answers
A. To onsurer your second
query litst, to use your old
cqssettes you must do two
things. The lirst is to tell the
computer to load programs lrom
cassette rother thon your (non-
existent) disc drive. Thk cqn be
done in two ways. The eosiest
uroy is to keep the Space Bor
pressed down while you press
Bteok. This will initiolbe the 1200
boud cossetted system (in the
some woy, pressing 'D' whilst
doing q Bteok initiolised the dtsc
Jiling system, ond 'N' infiolised
the Econet liling sgstem). If you
want to use 300 boud cossetres,
type'"TAPE1'. Once the
computer hos been instructed to
us€ the cossette / ing sysfem,
you must tell it to recloim the
oreo of memory normally used
by the disc liling systemby typing
'PAGE--&EN'. Thb releoses the
normol cassette complement ol
memory. These two steps ore oll
thot is requited. (It is worth
pointing out thot the disc
intetfoce 'steols' 3K ol memory
lrom the user, by giuing PAGE o
deloult volue oJ &1900 Hex. A
uselul foct, omitted lrom the disc
User Guide, is thot PAGE con
be lowered to &1100 Hex quite
soJelg, prouided oll you do with
the disc system is SAVE ond
LOAD programs-in other
words, il you use dota files, you
must leave PAGE ot &19Co
Hex.)

The disc intedoce does not
come with a monuol lor the
rother dubious reoson than'non.
BBC drives cannot be
guoronteed to work with the
BBC Microcomputer'. To get
dtiues litted to your computer
you must contqct o deoler. Any

deoler will fit the driues for you,
ond mony ol them sell driues
much cheoper thon the 'olficiol'
BBC driues. There is onothet
reoson lor doing this-because
you did not buy the olliciol
drives, you were not supplied
with the BBC Utilities disc,
which contoins the vitol progrom
to enoble you to lormot discs,
u.)ithout which th€ system is
unusoble. Howeuer some
deolers might be prcpoted to let
you houe one oJ these Jormotting
programs. Alternotiuely, The
Computer Users Club hos its
ourn utrlties disc, Ll]hich contoins
their own lotmatting progrom,
which closely resembles the
Acorn uersion. (The other
progroms on the disc ore not ol
the highest stondord, but ore
worth hoving.)

ACC=&80

ASL ACC

A. The reoson this will not
work is due to an obscure
'feoture' ol the ossembler. The
ossembler instruction ASL
operqtes in o number ol
oddressing notes. Oneol theseis

versions like 0.87, 0.49 ond so on,
which never achieued wide
circulotion, but which ore
neuertheless present. These
were copoble ol supporting mosf
peripherob, but \Derc somewhot
bug-ridden. The mojor breok-
through come wilh vercion 1.0,
which wos sent out with the
eorb disc systems (in EPROMs).
Version 1.1 folbwed, but only
smoll numbers made their way
to the public. Vercion 1.2 is the
new linol version, and is now
ouoiloble in ROM Most users
will not notice whot operating
system they use, but it is worth
obtoining 1.2, since mony oJ the
more serious soJtware houses
ore beginning to issue programs
which require its use.

The disc liling syslem hos
oho oppeored in a number ol
uersions, but the dillerences dre
not signilicant.

The lirst uersion ol BASIC
sent out with the mochines hos
been designoted issue L It u,ros

more or less pe4ect, but
contoined q number o/ siliy bugs:

Each issue our resident
expert, Jeremy Ruston,
will answer a selection

of technical queries which
are causing you problems.

A. The dillerent operating
systems houe coused the most
problems. When the BBC Micro
lirst come out , what ]aos
ellectiuely o prouisionol
operoting system wos supplied.
This r.r.ros knourn os'OS EPROM
0.10', soon to be lollowed by the
some thing in ROM. Version0.l0
wos reolly pretty terrible (but
Acorn ore toking on odd line on
this, and will not outomoticolly
rcploce it lor those stuck withit).
Its mojor delects were q number
ol weird bugs ond the inobility to
cope with plug-in ROMs, speech,
discs or lhe R5423 inte{oce. It
wos lollowed by a number ol

r ELSE did not work in
ON...GOIOIGOSUB stote.
ments.* INSIR where the second
qrgument is longer than the list
coused choos.* Stotements such os 'EVAL
('TIME')' did not work.* ABS uith o positiue integer
argument often returned o
string,
* Chonging MODE did not reset
COUNT.

There are otherc, but they only
orise in odd circumstances.
BASIC auoides these bugs,
ond odds one new commond
ond some new ossembler
leotures. The new commond is
OSCU, which tokes o string
argument, ond posses it to lhe
opercting system. Ihis ollou.rs
you to use slotements such os
oscLrKEY "+STR$(T%)+ "
hello", ie commonds normolly
used with the osterisk prelix con

Q. My BBC Mrcr) has re(enll!
been upgradcd wrrh a drsc
rnlerfa(e. I h()pe l() gel s()m?
drives srxrn, bul the rnlerldc€
came wllhr)ul d manual, so ldon t

know how Also, l(a,i l see h()uJ
k) use my (rld cdssettes. lh()pe
you can help me over thest,
mallers.

Q. I have been having a grear
deal of trouble with the BBC
assembler. A seclion ol code
looking like lhis in one of my
programs t€fuses lo work:

Q. I am very conrused by the
plethora of differenl ROMs and
EPROM5 fi ed to BBC Micros.
Exactly what are the differences
between the operating systems
and between EASIC I and
BASIC I? I am sur€ there must
be olhers who are similarly

A&B COMPUTING MAY/JU E 
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Accumulotor oddressing, os in
'ASL A', which losically shiJts Ut
the Accumulotor. Howeuer, the
ossembler reods ALL 'ASL'
instructions lollowed by the
btler 'A' os being'ASL A', and
ossumes anything lollowing the
'A' k o comment. Thus, your
exomple becomes, in the
ossembier! mind, 'ASL A / CC'.
Ihe solufion to this is to use ?SL
(ACC)',

Ihis u.roy ol commenting
ossembler progroms, without
using the bocklosh, is actuolb
r other neot, but' being
undocumented, it hqs led to o
number ol problems, like the
above.

8



ae wittenin sucha woy that the
)orometers ol the OS
: ommands ore not known ot run
:tne. (Both BASICs prouide on
'-idocumented c ommand w hic h
:s uerg uselul uhen using
OSCLI, or its BASIC I equiualent
see User Guide p. 463). This is
STR$ (X%), which returns o
;:ring ol hexadecimal charoc-
.ers, equiuolent toX.4.Thus, one
--on urrife 'oscLl "LoAD "+
F/LE$+" "+STB$ (SPACEI.)'.

The new ossembler Jeatures
ite euen more useJul. EQUB,
EQUD, EQUW ond EQUS con
ie used fo inseft bgtes, double
1,"tes, 32-bit words and strings
directly into assembly longuoge
vograms. In addition, OPT now
aos o ronge lrom 0 7, the top bit
cllowing the code to be put at 0"/.,

"other thon P?.. This makes it
rossibie fo ossemble code ot o
oloce other than wherc it L).)ill be
executed-

The new BASIC reolly
ieserues an orticle to itself!

A. No domoge will result, but
|au moy still like to eliminate the
'tcker by typing'*TV 0,1'before
'-ou enter onv of the oboue
'.rodes.

A. VIEW ond WORDWISE ore

(currently) the only proper word-
processing programs ouoilable
Jor the BBC Micro. Both come in
ROM, and both require
operoting system 1.0 or greoter.
There, the similarities end.
WORDWISE is 8K long, while
VIEW is o lull 16K. Thus, VIEW is
definitelg more complex ond
more copoble. Giuen that, there
ore still o lot oJ loctors to
consider when deciding between
them. Being simpler, WORD.
WISE b probably eosier to use.
Thus, you must ollset
copobilitbs with eose of use,
then the decision is up to you. U
you houe ever used WordStor on
CP/M computers, you will leel at
home with VIEW, because
VIEW con be uiewed (?) as a
usable uersion ol the same. As a
point oJ interest, I om using
WORDWISE ot the moment,
and experiencing no problems- I
use WORDWISE lor oll writing.

A, I om not in a posilion to soy
'rush out ond buy XYZ printer',
for the simple reoson thot I only
houe experience ol o limited
number ol printers. Most people
seem to use the Epson MX-80-
myself included-which is o
reliable ond uersotile uorkhorse.
The NEC ronge hos Jeruent
suppotterc, ond it oppeors to be
o good buv. The Seikosho range
b cheap but the typeJoce does
not appeor uery legible. A lost
minute contender is the Olivetti

ink let pnnter, morketted by
Acorn (Olivetti olso moke the
BBC single dbc drive). The ink
jet is os quiet as you could wish
and handles high-resolution
grophics os competently os the
others, but the typefoceseems fo
let it down a little. Long term
rcliobility has yet to be seen, but I
should look closelg ot it.

A. I can onD guess ot the
onswer to this question, but the
lollowing explanation seems os
likely os ony other.

First, I hod better describe
what'WHILE-WEND' meons.
The'WHILE-WEND' construc
tion is port ol the armoury of
Posco/, ond os such is expected
in structured BASIC. If is similor
to 'REPEAT-UNTIL' except thot
the terminating condition Jollows
the uord 'WHILE' ond thus
oppeots ot the top ol the loop,
rather thon the bottom- The
oction of the loop is thot when
the utord 'WHILE' i-s en.our-
tered, the expression lollowing it
is evoluoted. U the condition is
TRUE, the program continues in
the normal woy, but remembers
Luhere the uLord 'WHILE'
oppeored ond jumps bock to this
spot when the word 'WEND' is
encountered. ff the condition is
FALSE, it jumps ouer the bodg of
the loop, to the stotement aJter
the word 'WEND'. Thus, the
consrrucrion corries out code
until o condition b met, but by

uirtue ol hoving the condition ot
the stort ol the loop, the entire
contents ol the loop con be
skipped ilrequired. This mokes it
uerg uselul in a number of
circumstonces.

To hozord a guess ot why it
does not appeor in BBC BASIC
(euen though it wos mentioned in
the early longuoge specili-
cotions of 1981), I think that the
interpreter would hore problems
when situations like the lollowing
orose:

WHILE conclition

lF onother
WEND

condition THEN

WEND

In these circumstonces, il the
initial condition is lolse, which
'WEND' statement does the
computer jump to? The obuious
solution is to jump to the stott ol
the IF stotement, but if some ol
the uotiobles in the'l F'
statement's condition ore
delined between the 'WHILE
and the 'lF' stdtement, a'No
such uoriable' messoge would
hsve to be issued. All this would
leod to the situotion where
'WHILE would only work some
ol the time in the woy the
programmer intended, which
would be mightily conlusing. I
imogine thot Acorn decided thot
to ovoid the confusion, the
construction should be lelt out
entirely, which would oppeor to
be a wise decision.

Q. Why is there no
WEND' construclion
BASIC?

WHILE
in BBC

Q. Which prinler should I buy
lo use wilh my BBC Micro?

Q. The picture of my BBC
Mkro flickers terribly when in
MODES 0 6. Will this damage
rny Contec TV?

Q. Would you recommend
MEW over WORDWISE tor
simple word processing?

AUESTIONS & ANSWERS
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MODEL B

-

The program was initially
designed to assist in the running
of a computer studies €vening
class for the local authority. lt is
in itspresent form for use in clubs
and designed for use on BBC
Model 'B' connected by the
parallel printer interface to an
Oki Microline 80.

The program has two main
aims:

1. To allow those with little or
no experience of computers
to gain hands on expedence
by guiding th€m through the
routines to input data to the
running program and then to
receive a hard copy output of
their p€rsonal entries.

2. To tind out the needs of
individuals for future
meetings and to provide
hard copy printout of this.

A useful program for
beginners and is a Eood
teaching aid for leaining

the intricacies of file -
handling techniques.

When originally written, the
program was in two distinct
s€ctions, one to gather data, d€al
with printer routines and save all
the information gathered to tap€i
and the second to reload the
information from thetapelile and
create the graphic displays. This
method allows the use of the
highest level graphic modes for
the charts. As the program
stands now, Mode 5 is used
which gives a slightly chunky
display for the piechart.

Use is made of the BBC
Micro's file handling facilities; but
a word of warning for those with
the 0.1 Operating System, a
suitable machine code program
should be run before use to cure
the 'bugs'. Those people with a
1.0 Op€rating System or higher
should have no difficulty with
this.

The program has additional
advantages for teaching and
demonstration purposesin that it
uses file handling techniques, has
room Ior considerable
modification and expansion, and
uses high resolution graphics to
create charts and graphs.

The program is modular in
construction and individual

elements may be taken for use in
isolation.

WHAT'S ON THE
MENU
The program is written in BBC
BASIC as a series of procedures
Iinked together and called from a
central program section which
performs'menu' selection.

10-50

PROGRAM
DESCRIPTION
Lines

PROCconvtoUC.
Is used to convert all characters input to upp€r
case so that later printout is neat. ls also essential
if at a later stage a sort procedure is added to the
program. This routine works by thecking each
character in turn from a temporary variable S and
subtracting 32 if the ASCII code is a lower case
letter. Numbers and other characters are ignored.

PROCquest
Contains screen display for the questionnaire to
discover people's interests. The questions are
presented as a list of eight iterns and the screen is
formatted to receive the answers at line 1750.
Answers are stored in a temporary aray until
verified by the operator.

PROCmachine
Second part of the questionnaire to determine
which computer, if any, is owned and then prints
out list from DATA statements. All information is
stored in an array.

PROCoutput
Print out a list of all the inlormation input by one
person and invites them to take a copy Irom the
printer (for the best elfect use a twin-ply rollin the
printer). VDUI is used in all the printer routines to
send a character to the printer. Various numbers
are sent to set up the number o{characters per line
and the size of line. VDU1, 10 is a line feed.

PROCsaw.
Store all data onto a cas€tte file; the va able

Description

Set up TV picture, tum of, auto repeat and cursor
keys, and select printer and screen mode.

Initialize variables and READ DATA into array.

Print out main menu and accept choice usingGET.

Select procedure to call using ON . . . GOSUB,
clears screen and goesback tomenu on RETURN.
Incorporates secondary menu for graphs and sets
Mode (this must be done outside of any
procedure).

PROCname.
Main procedure for inputofdata runsina REPEAT
UNTIL loop from line 520 to950. Th€ loopiseither
terminated by running out of space in the arraysor
by entering a 'll' character at line 1200; this is
checked for at line 550.

PROCdisplay.
The abov€ routine calls this to create a display
between entries showing the Club's name or other
such information. It is written in Mode 7 and the
CHR$( ) may be replaced by embedded
control codes with the double quotes. These rnay
be obtained by suilable programming of the
function keys. The codes, however, come out as
graphic symbols when listed to the printer so have
been replaced with the more normalCHRg( ).

1270 - 1350

1390 - 1910

1960 2@0

2144 - 2470

60-90
130 - 2m

210-4@

500 - 970

1020 1210

10

2s20 -2710
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2760 - 2930

2980 3160

3210 - 3280

3330 3710

3750 4200

4240 - 4310

'count' is also stored so that the file may be
reloaded and added to at a later stage.

PROCload
Load the cassettee file.

PROCprint
Print out a condensed list of all the members
names together with rherr interestsl ' oo' is a
variable used to set up the print fields and to
formulate the manner in which numbers are
printed out.
PROCend
Terminate RUN having frrsl reset computer rnro rls
normal mode.

PROCpiechart.
Set up the four colours in Mode 5 at line 3340 and
then works its way through the array of interests
adding each element in turn into a running total
'sect( )'. Line 3430 prevents division by zero-
thus, there will be no problems if all inputs should
be zero. Line 3490 calculates a small angle
dependent upon the total number input. Lines
3460 to 3490 calculate the enclosed angle of each
s€gment of the chart and lines 3560 and 3570 set
the halfway and end of segment markers. The
chart is plotted in lines 3610 - 3670 and at the
hailway stage of each segment the s€gment
number is printed. The print cursor having been
tied to the graphics cursor using VDU 5. Line3690
prints out the heading and line 3700 waits for the
Space Bar to be pressed before returning to the
main menu.

PROCbarchart.
Set up colours in line 3780, totals each column of
the array in lines 3800 to 3850 and calculates the
p€rcentage in lines 3870 to 3890. The routine also
draws and labels the Y-axis in lines 3930 to 4040
and the X'axis in lines 4060 to4100. The barsof the
chart are plotted in lines 4120 to 4170 using
PROCbox.

PROCbox.
Calculate the co-ordinates of each corner of the
bar and draws usingtwo triangles (PLOT85,x,y). H
is the scaling factor.

le rTv2lE, 1
2e .fM,e
50.FXa,t
tto .FI5,1
5a rt)Ir€7
6e DIll RECORDa (5O) , RECORD (tO,8)
7e Dlliint.r (B) ,..cha (9, , s.ct (8)
80 cdrntrl
tO F(n I-e TO 9tFEAD ..cha(lr31GXT

!@ REII
lle REH Sal.ctio.r of routrnaa
120 RElr
13O PRINTTAA(2,4) Ofa ( 129) ; " 1. "; Clna ( 154t I "ENTER

I{AI.CS'
tao PRII{TTAB (2,6) CtGa ( 129) t.2..t C}na ( ls/t) r.DISP|_

AY ERPH'
lse PnlNTTm (2, A) Ctfia ( 129) t'3. . ; C]fta ( 13a) ; .SA\,E

TO TAPE'
160 PfiII|TTAB(2, tO) Clnt ( 129) t "4..; ClGt ( 134) ;.LOAD

FR(II TAP€'
t7o PfiIt{TTAB (2, l2r O.Ra ( 129) , "5..; C}na ( t3t) t.LIST

TO PRTNTER'
lee PRINTTAA (2, 14) O.Ra ( 129, , '6. ";Ct{Ra ( 13! } t'EM}

Rt.ra.
!9' PRllltTAE (2, lB) Clna ( r29) , "ENTER ClGtCE"rClRa(

ls?, |'t-6'I
2OO 6.CYt IF 6>5a m B</l9 TlG l9O
2to D€-itg

VARIABLES
Variable

RECORD$( )
RECORD (J
inter ( )
mach$( )
s€ct ( )
count
G and G$
I
J
TEMP$ and TEMP2$
L

Function

Storage of names.
Storage of numbers.
Temporary array.
Temporary array.
Temporary array
Array subscript.
Variable used for 'GET'.
General loop counter.
General loop counter.
Both temporary storage for names.
Intermediate storage when converting from
lower to upper case
Used to hold chann€l number for cassette
files.
Radius
Co.ordinates ol screen centre.
Increment
Angle at centre of pi€chart.
Colour to be plotted next.
Intermediates in calculating size of each
segment in the piechart.
Used to locate printing position.
Plotting co-ordinates.

F

The program uses 'meaningful'
variable names in most places to
make reading the program
easier.

Storag€ of data is in the main
confined to the two arrays,
RECORD$, which has 50
elements for storing names, and
RECOBD, which has 50 by eight
elements for storing all the other
information.

EXPANSION
The first logical expansion would
be to include address€s in the
inlormation gathered so that you
could separate the display
routines to make use of the
higher resolution graphics. The
advantag€ of this would be that
the piechart in particular could
then be fully anoted.

R
xandy
inc
z
col and g
anh and tot

p and prin
X,YandH

PROGRAM LISTING

CLUBHOUSE ORGANISER

CONTINUED OVER
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PROGRAM LISTING

220 (tif B GOSUA 250,3AO,390,41O,4s6,450
230 CLS
2{e 6(,T()130
25O PFlOCna.e
26A R€TIJRN
27O REA
28O REll.Second.ry rEnu scleEtE qrrpht
290 REll
3AO q-SrCZ-O: IF count=l cour|t=2
31O PRTNTTAB ( 1O, S) "rHrCH DTSPLAY ?"
32O pRrMrrAB(lO, 1O)"1. PrEClnRT"
s3{t FnTNTTAB( 1O,12_) "2. BARCHART"
3i+O PRINTTAA(lO, 15)"Enter 1 dr 2'?
35O O-GET! IFG<>49 AND 6< >5O THEN 34O
360 IF G-49 3 ;{IDES 3 PRt Cp i .c hrr t
S7O IF G-lO! tlODEs! PRocbarchrrt
3AO ,t D€7r RgTLnN
39O PR(]cs:vc
4OO RETTJRN
4lO PROClo.d
42O RETLNN
43O PROCpri nt
/tao RETI.n
lse PRtrc.nd
{60 FIETIJRiI
a70 ffA
a€O REH H.in routinc +or det. input
.!'e RE'I
5- lrEFPfiEn.r.
lta cLa
ET' RFEAT

530 VDU26
54O PROCdi Epl ay
55O IF G=124 THEN 95o
560 VDU26
570 CLS
5ao PRINTTAB(2,4)CHR3(134) ; "tle have to Daintain

a club register, "
59O PRINTTAB(2)CHR3(134);"to help us do this ple

ase enter your r!

5oo PRINTTAB (2) CHR3 ( I 34, ; "n3,na r.here shown bel ot,

61O PRINT
620 PRINTTAB(2)CHRa(134)i"You ,tlay correct an c|rr

or by using"
630 PRINTTAB(2)CHRa(134) i "the key marked ";CHR3(

129); " DELETE. "
54O PRINTIAB(2)CHRi(134)i"t{hen each p.rt of your

650 PRINTTAB ( 2) CHRi ( 134) ; "compl ete, press the Ia

560 PRINTTAB(2)CHRi ( 134) i "n:rked " iCHRa ( 129) i' R
ETURN.'

6-/0 FG 1=1 TO TOOOTNEXTI
5BA PRINT: PRINT
690 PRTNTTAB (6) CHRa ( 131) ; " TYPE YOUR" i CHR3 ( 129 ) ;

"FrRST"iCHRa(131) t " NAr.rE "
7OO VDU2g,3,24,39,16
71O INPUT TETiP3

El46 PRINT
A5O PR INT" '; TEI.IPS
A60 PRINT
B7O PRINTCHR3(154) i "If this is correct type"iCHR

i(13O);"Y"
BBO PRINTCHR3(134)i"If this is rironq type ";CHRt

( 150) ; "N"
B9O Ba=GETST IFG3="N" OR Ga="n"rCLS:GOTO69O
9OO IF 63="Y" OR 6a="y" THEN RECORDT (count) =TEl.lP

3: ELSE CLS: GOTOA3O
91O PROCquest
92O PROCnachi nE
93O PROCoutput
94O count=count+ I
95O UNTIL G=124 OR count=so
960 IF count=So PRINT" FILE FTJLL, SAVE TO TAPE"
97O ENDPROC
98O REH
99o REI.I Displays title paqe between

IOOO REll different inputs
1O1O REH
1o2o DEFPROCdi Epl ay
1050 ELS
1640 PRINT
16so FOR I=129 TO r34
1O5A PRINTCHRT ( I ) " hIEST SO]'E9IHERE CO}IPUTER CL

UB"
1070 NEXT
1OBO PRINT
1O9O PRTNTCHR3 ( 129) i CHRt ( 157)
11O0 PRINTCHRT ( 129); DHR3( 157) iCHRt ( 131) ; CHRS ( 141)

; '' COhPUTERS CI}IPUTERS"
I I lO PRTNTCHR3 ( r29) ; CHRi ( 157) ; CHR3 ( 131 ) ; CHRI ( 141 )

;.. CO]IPUTERS CO}IPUTERS"
1 120 PR INTCHRa ( r 29 ) i CHR3 ( 157 )

I13O PRINT
1l4o FOR I=129 TO r34
1150 PRINTCHR3 ( I ) " l,lEST SOllEl,lHERE COIIPUTER CL

UB'
1150 NEXT
1170 PR INT ! PRINT
l lE}O PRINT" ";CHAa ( 135);CHR3( 157);cHRt ( 129); "

PRESS THE SPACE BAR 'JCHR$(156)
l19o G=GET
1200 rF G<>124 AND G<>32 TIIEN 1190
12IO ENDPROC
t220 Rert
l23O REfl Cor|verts all lower case

72O IF VAI-(TE]f')<>O TI{EI{ PRTNT'PLEAS€ ENTER Al-P
HABETIC CHARACTERS" T FOR T=1 TO SOOO: IIEXT! CLS: GOTOT
10

75O VDU2B,3,24,39, l9
740 CLS
750 PRINTTAB (4) CHR3 ( 131) ; "TYPE YOLn"tClfa(129);"

LAST" t ClF3 ( t51) ; "NAHE"
7&O V,)I)24,s,24,39,21
77O II*UT TE}IP2'
7BO IF VAL (TE]'IPz3) < >O THEN PRINT"PLEASE ENTER AL

PHABETIC CHARACTERS":FoR T=r TO SooO: NEIT: CLs: G[]TO
770

7.m v )28,2,24,39,t4
aoo CLS
Ar.O TEHPT=TEHP3+ " "+TEllP2a
82O PFlOCconvtolJC
S5O PRINTTAB (O,5) CHRt ( 134) t " Is your corrrct name

12 A&A COMPUTING MAY/JUI'IE 1983
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l?4O REl,l inputs to upper crEe +or
r25O REll later printing uni+orrity
t 260 REr.t
l27O DEFPROCconvtotf
!?ao LocaL I, L, Ta
l29O FOR I=1 TO LEN (TErlPa)
13OO L=ASC (l,llDa (TEllPa, t,l) )
rSlO IF L>96 AND L<123 L=L-32
1320 T3=TI+CHRI (L)
1330 NEXT
r 34O TE Pa=Tt
r35O ENDPRTE
1560 REt{
l37O REll Oueitron.ire routine
rsso RElt
139O D€FPROC queBt
1400 vI\J26
1410 CLS
1420 PRINTTAB(O,4)iCHRa(r34)r" To help us provide
t{hat " i CHRa ( 1 32) i,,you" i CHRa ( 134, ;,,}.rnt,,.
1430 PRINTCIIR3 ( 134, i' it r,.il1 assirt i+ you co.|pl

r4{O PRINTCHRt(134);" the follorinq short questio

I45O PRTNT
1460 PRINT

ecific problem"
1756 VDU2B,35,24. 35, r
1760 CLS
1770 FOR I=1 TO B
17AO PRTNT
1790 G=GET3 IF G<48 OR G)57 THEN 1796
IAOO PRINTCHR3 (G)
lAlO inter(I)=G-44
1920 NEXT
1B3O VDU2B, O,24,39,21
la4o PRINi-" Are the above ansr.ers correctrr
lA5O PRINT' I{ yes prcss";CHRi(129);"Y';C}lRa(l

35); "iJ no pres5"iCHR3(129); "N"
1866 G=GET:IF G=74 OR G=l10 THEN CLS:GoTOI75O
la70 rF 6<>El9 AND G<>121 iHEN 1860
lASo FOR I=1 TO A
1B9O FIECORD(count, I)=inter (I)
1900 NExr
19TO ENDPROC
1920 REH

1470 PRINTCHR3(I54)i" tle l.ant to knol. rhat subjec

14BO PRINTCHRT ( 134) ; " would like to see coverd o

149O PRINTCInt ( 134) i " durin9 future evenin95."
r5OO PRI T: PRINT
1510 PRINTCHRS(134); " l.lar k the list o+ iteo6 that

1520 PRINTCHRT(l34ri" on a scale of"icIfa<lzgli"O
" ;CHR3( 154, ; "to"iCHR3 ( 129) ; "9"
r53O PRINTCHRS(129) ; " O"iCHR3(134);"- no intcrest

. ";CHR3(129); "9";CHR3(134) t "- most interest"
I54O PR I NT ! PRINT: PRINT: PR I NT
T55O PRINTCHR3 ( 129) ; " PRESS SPACE BAR"
1560 G=GET:IF G<>32 THEN 1560
1570 cLs
15AO PRINT
r59O PRINT
l600 PRINTCHR3(130) i"l."iCHRa(134) ; " Video entert

I61O PRINT
l620 PRINTCHR3(130, i "2. ";CHRa(134) i " Co,rputers rn
educati on "
I630 PRIiIT
154O PRINTCHR3(130); "3. ";CHR3(154); " Business com

putinq"
I55O PR I }IT
l560 PRINTCHR3(150) i'4.'iCHRI(134) ; " Computer pro

qrallloi ng !!

1670 PRINT
1680 PR INTCHR3 ( 130) ; "S. "; CHRS ( 134 ) i " Survey be+or

e buying"
I690 PRINT
17OO PRINTCHR3 ( 130) i'6. n i CHR3 ( 134) ; !! Electroni cg

and constructi on "
I71O PRINT
l72O PRINTCHRa(130); "7. "iCHRt(154); " Discussion a

nd dEmonEtr.ti ons"
I73O PRINT
l74O PRINTCHR3(l30); "8. ";CHR3(134) i " HeIp Bith ep

1930 REll Finds out erhich type o+
194O REl.l micro i, any iE orned
r95d REH
1964 DEFPROCnachi ne
1970 VDU26
I9AO CLS
1996 PR I NTTAB ( 4, 4 ) CHRS ( 134 ) i "Do you have a comput

2OOO PR I NTTAB ( 4 ) CHRa ( 134 ) ; "Type in the appropriat

201O PRINT
2O2O FOR I=O TU 9
2O3O PRINTDHRS( l30); I; CHR3( 134); " "ioachii(I)
2040 NEXT
2O5O PRINT:PRINTTAB{4) " Enter nuDber "
2O5O G=GET:IF G<44 OR G>57 THEN l97O
2O7 O lF G=37 | CLS : PRINTTAB ( 1o r 1O ) CHR3 I 4 l "REALLY ! " I

PRINTTAB ( lO, 1I)CHRa141"REALLY|"!PRINTTAB(1O, l B) CHR
t(129);'BRIilG IT NEXT UEEkl":FOR I=l TO 5OOO:NEXTI
: GOTO l9ao
2O8O RECORD (count, o) =[;-48
2O9O ENDPROC
2l oo REI.t
21lO REI.I Prints out record +or each
2r2O RErl individual to keep
2130 REr.t
2l40 DEFPROCoutput
2150 VDU26
2160 cLS
2l70 PRINTTAB (O,4)
21gO PRINTCHRT ( 141); " THANK YOU"
2190 PRINTCHR3 ( I41) ; " THANK YOU"
22OO PRINT: PRINT ! PRINT
22IO PRINTCHR3(134);" YOI,J I.IAY LIKE A NOTE OF YOU

2220 PRINTCHRI ( 154) ; " ENTRIES TO KEEP, "CHRt ( 129)
i "PLEASE TAKE"
2230 PRINTCHR3(I29'i" A COPY FROT.' THE PRINTER"
2240 FOR I=1 TO 2OOO:NEXr
2250 PRI NT: PR INT: PRINT T PRINT
2260 VDUz
227O VDUI,27,l,66

CONTINUED OVER
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PROGRAM LISTING

22BO PRINT"
2290 VDUI,3l
23OO PRINT"
2510 PRINT
232O VDltt,3O
2530 PR lt{T'
23'O PRINT
2350 PRINT'

ount, I )
2360 PRINT"

ount,2)
2370 PRINT"

olrnt,3)
23AO PRINT"

2390 PRINT"
ount,5)

24OO PR INT"
ount,6)

" i RECORDT (Eount )

2410 PRINT" Discusion & demos. ';RECOft
ount,7)

2420 PRINT" Speci+ic proble.l ";RECORI
ount, a)
2430 PRINT
2440 PRINT" OU.ns _ ";nach3(RECORD(count,O) )
2450 VDU1, 10, r, LO,r,rO,I,1O, 1, 10, 1,1O
2460 VD|J3
2470 ENDPROC
24BO REtl
2490 REl.l Saves all the data gathered
25OO REll to cas5ette file
2510 REti
2520 DEFPROC5.Ve
2530 LOCAL rrJ,F
2s40 cLs
255O PRINTTAB (6,4 ) "LOAD CASSETTE"
2550 PRINTTAB(6) "PresB spaEe bar"
2570 G=GET!IF G<>32 THEN 2570
?5BO CLS
2590 PRINTTAB ( 9,8) "SAVING class"
2600 PRINT: PRINT! PRINT" ";
2610 F=OPENOUT (

2620 PR INTcF, count
2630 FOR I=l TO count-l
2640 PRINTfF, RECORDT ( r )
2650 FOR J=O TO A
25bO PRtNTCF, RECORD ( I, J )
2670 NEXT
26A0 NEXT
2590 CLOSEIF
2700 cLs
27TO ENDPROC
2720 REtl
2730 REl.l Lo.ds a car5ctte {ile back
274O REll into me.rory
27* REll
2760 DEFPROCIoad
2770 CLE
27AO PR INTTAB (6,4 ) "LOAD TAPE"

Subicct Score"

Video cntertainment "; RECORD (c

eofiputers ifl educttion " i RECORD (c

Busineis conrputing " i RECORD (c

Progr .ing " i RECORD (c

Sqrvey b.{ore buying "; RECORD (c

Electronics & const. " i RECORD (c

PRINTTAB (5) 'Pr.r. 3p.cc b.r'
E=GET! IF G<>32 TIEN 28OO
cLs
PRIITTAB (4,9) "LOalDli,E cI.55'
F{PENIN ( "cl.r." }
INPUTfF' count
FOR I-1 TO count-l

I iPUTeF, REC(ma ( r )
FOR J-O TO A
rrfuTfF,REcaD(lrJ,
NEXT

IGXT
CLOSEEF
cLs
ENI}PROC
RETI
RE|l Print. o.rt liit o, .11
REtl club lr..b.r. & int.reEtrr
RC't

2790
2AOS
2410
2420
2A30
2940
2450
2e60
2e70
2AAO
2890
2900
29 tO
2920
2930
2940
295o
2960
2970
29BO DEFPROCprl nt
2996 e,z=O
3000 cLS
3010 vDUz
3O2O VDUl,27,1,66. 1, sl
3O3O PRINT"CLUB }IE}IBERS "
3O4O VIXJ1,30
3O5O PRINT
5060 PRINT"No. Naoe"tTAB(2O) "ltachinc | 2 3

3676 PRINT
3OAO FOR I=1 TU count-l
3O9O PRINTI 

' 
TAB (4) RECORD3 ( I ) i TAB (20) " " i RECORD

(I,O);" ";
31OO FOR J=r TO A
311O PRINTRECORD ( I, J ) 

' 
" ";

3t20 NEXT
3130 PRINT
3t40 NEXT
3tso vDUs
3160 ENDPROC
3170 REttt
SlgO REI'I Ter.llinates run and resetB
3190 RE'l curior ctrl & auto rept
3200 REr
3210 DEFPROCend
3226 CLS
3230 PRINTTAB(15, 12}'PRESS SPACE BAR TO END"
3240 c=6ET
32SO IF G< >32 ENDPROC
3260 }FX4,O
3270 *FXI2,O
32BO CLS: PR IiITTAB ( 12, 15) "END'iEND
3294 REtl
33OO REl.l Calculates 7.age rnd plots
33lO REI'i pi cchrrt
5320 R€t'l
3350 DEFPROCPi eEhart
334a VDUl9,O, 5, s,O,O, 19, 1,3,O,O,O, 19,2,3,O, O, O, t9

,3,4,O,O,O
3350 V 15
3360 GCOLA, 129: CLG
3370 R=4OO: x =55O! y=46or i nE=. l3 Z-Orcol=2
33Ao FOR J=l TO A
3390 FOR l=1 TO count-l
3400 sect (J ) =rect (J ) +RECORD ( I, J )

3410 NEXT

14 AAB COMPUTING MAY/JUNE 1983
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5420 B.rt (J ) =6ect (J ) / (count-1,
5/r3O lF rect (J)=9 r.ct (J)=.1
3440 r{EIT
5450 tot=O
3460 FOR I=l TO A
3470 tot=tot+ ct ( l )
34BO NEXT
3490 rn9=36oltot
35OO Fm t-l YO B
3516 i.ct(I)=i.ct(Irlang
3520 ]GXT
5530 r.9-O
35/to FOR t=l TO I
3550 p=O
3560 prln-Beg+RAD (Bcct ( I )./2)
3570 3.9-..9+RAD (s.ct (I) )
35BO t€VEx, y
3590 col=col+l! IF col=a col=2
3600 tlCOLO, col
36IO REPEAT
3620 ITOVE R*SINZ+X, R*COSZ+y
3650 Z*7+7^.
3640 PLOT BSr R+S I NZ+x, R*COSZ+y
3650 IF Z>=prin AND p=O:GCOLO, l!rOVE(R+45)+SINZ

+ ( x -10), (R+45) *COSZ+y+ 10: PR lt{TI : GCOLO, col ! p=l
3660 HOVEX, y
3670 UNT ILZ >=sca
.5640 N€I T
3690 novEzoo, I ooo : GCOLO, I B PR I NT' YOUR I NTERESTS "

37oo G=GET:IF G<>32 THEN 37OO
37IO ENDPROC
372(a RErl
3730 REf.l Calculates zaqes, dr.re
3740 REtl and labelB barEh.rt
3750 REt't
3759 DEFPROCbarchert
3770 VDU5
37aO VDU 19, O,5, O,O,O ) 19, t .O,O, O rO.19,2, L,O,O,O,19

t3,4,O,O,O
3790 GCOLO, 128 ! CLG
3BOg FOR I=l TO A
Salo sect(I)-O
3A2O FOR J=l TO count-l
3A3O 5ect ( I ) =sect ( I ) +RECORD(J,I )

3840 NEXT
3B5O NEXT
3864 total = ( count- 1) 19
3A7O FOR I=1 TO A
3B8o sect ( I ) =eect ( I) /total Iloo
3890 i.l€xr
39OO CCOLO, 1

391O X=2O! Y= l50
3920 iiOVEX+2SO, Y! DRAB1 15o, Y

3930 FOR I-o To to
3940 r.rovEx, Y+5
3950 GCOLO,2
3960 IF I<IO PRIXT" ";I}IO ELSE PRINTI*IO
3970 lF I=lO GOTO4O2O
39aO hOVEX+250, Y
3990 Y=Y+75
40oo GcoLo, I
40lO DRAtax+2sO, Y: DRAWX+24O' Y
4020 itErT
4O5O E}COLO,2
4O4O flovEx+loo, Y+so: PRINT'Z'
4O5O x=3oo: Y-tOo
4060 FOR I=1 TO B
4O7O HOVEX, Y
4OBO PR INTI
4O9O X=X+1lO
4100 NEXT
4llO X=276..Y=L332 9=2
4t2o FOR l=l TO a
+13O g=9+l: IF g-a e-2
4l4o 6COLo' 9
alSO PROCbox
4160 X=X+1lO
4I70 NETT
41AO IIOVE 55O,99O. PRINT " vtLt IXIERESTE'
4190 G=ET: IF G< >32 TIG]{ al9e
42@ ENDPN(T
4210 REt'l
4220 REA Ploti c.ch bir o{ ch.rt
4230 REr
4240 DEFPROCbox
4250 H=sect(I)*7.5
4260 i!OVEX, Y
4270 IIOVEX, Y+H
42BO PLOTAs, X+1OO, Y+H
4290 ttuvEx+loo, Y
43OO PLOTAs, X, Y
43IO ENDPROC
4320 DATA Non., TRS aolvid.o G.ni.,Pet;vtc 2O,Sh.r

p, Appl e, Spcctrum/ ZX 91, At.ri t Acorn/BBCr SuPerborrd/
uK 1O1, Cray I

A&8 COMPUTING MAY/JUNE 
'983

15

w

a

a

I
*n

lt

\l{l
a

7
\r1&.

ORGANISER

tr



BBCFEATURE

-

-A
We all take for granted the
technology and expertise that
surrounds us every day-the
radio, the hi-fi, the telephone,
and most ofallthe goodold'box'.

But spending a day in a BBC
studio made me realise what a
complex process making a
television show is. I was there to
watch an episode of the BBC
Comput€r Programme.

MAKING AN
ENTRANCE
After walking down apparently
endless corridors in Television
House in Shepherds Bush, I was
shown into a darkenedroom that
Iooked like something out of
Mission Controlat NASA! Six or
s€ven people seated at a desk in
front of 33 TV monitors (each
showing a dill€rent picture of the
studio, and some with current
BBC and ITV transmissions),
large consoles of brightly
coloured switches, micro-
phones, voices coming from thin
air (or so it seemed) andsubdued
lighting all added to my now
overtaxed sense of awe! This was
the Producer's Gallery, the nerye
centr€ of studio operations.

From here th€ director,
Patrick Titley for this pro.
gramme, directs the entire pro
ceedings. He occasionally goes
down to the studio floor himself,
but normally talks through the
microphones directlv to the floor
manager, who relays all direc.
tions to the presenters, camera
crew, designer, etc. Because you
can't easily see the studio from
the gallery, the director gets a
true idea of what's happ€ning on-
scr€en.

IN
PREPARATION
Before anyone gets into a studio,
months ol hard planning,
research, chasing-up and re-
planning had to be done by the
team. Work on this series began
way back in the summer of 1982
when the team staded meeting

Making a television programme
is not as easy as it sounds. We
take a'behind the scenes'look

at the BBc's computer
programme senes.

Once the content of a
programme has been agreed,

-in this case advanced
graphics-the team had to
d€cid€ exactly what points
needed to be made (and how)
and what type of equipment and
examples would benecessary for
that purpos€. In this particular
episode, this was done by
contacting manufacturers (and
looking at and trying out possible
products to see if they would fit
the bill). Film clips and on.
location filming are also vital
ingiedients.

ON THE DAY
Although studio work is
essentially a team effort, it is

obvious that the director rules
th€ roost. Even so, he is always
open to suggestion, either from
the gallery or the studiofloor, but
he is the man who firmly guides
lhe operation through.

I have not yet mentioned the
producer, David Allen. That's
because on the studio day, the
director is in charge while the
producer takes a back'seat
and generally oversees the
proceedings, making a few
helpful comments now and then
and advising wh€re necessary.
The producer also spends time
discussing details for the next
programme, in this case with
John Coll, from Acorn Compu-
terc who as the BBC Micro
manufacturer has quite naturally
been involved with the whole
series.

WE'LL JUST DO
THAT AGAIN
lan McNaught-Davis and lan
Trackman are the presenterc for
Programme 9, but they are not
merely figure-heads with familiar
faces. They have to know what
they're talking about and a large
part of the software that is used
on the set has beenwritten bylan
Trackman.

The script is rehearsed and
record€d in blocks, but I use the
word 'script' rather loosely.

a
t
o

or
I
a-

to decide the overall aims and
layout of the series before getting
down to the nitty-gritty of the
specific content of eac h
programme. This in itself must
have been a headache.

Series t had gone well but as
we all know, repeats (or re-

hashes) of past programmes or
se es, no matter how good, do
not make for a satisfied viewing
public. This series had to benew,
informative, appealing to both
computer novices and the more
experienced, and still be
entertaining.
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Rehearsal and recording are
fairly stop/start matters for all
sorts of reasons. For instance, a
piece of software won't LOAD
properly, the director wants a
rep€at of a section so that he can
check the camera shots, the
presenter wants to say the same
thing but explain it in just a
slightly different way . . And
those are just a few.

This is also the time to make
sure that the equipment is to
hand when needed and that the
overall eflect is working. Things
like: Would it be better if I stood
closer to the table? Which is the
best way for me to point at the CONTINUED OVER

A&B COMPUTING MAY/JUNE 
' 

983 17

computer screen?, etc, as wellas
the chance to run the pre-
recorded film clips and check
that all the credits are right.

TIMING IT RIGHT
The atmosphere during the
whole day seems informal and
relaxed which hid€s the ever-
present pressure involved.

Quietly working away are the
production assistants who
carefully time every piece
individually and the whole thins
generally, since time is absolutelg
of the essence. The actual
sequences that are recorded as
such have to be strictly tim€d,

since the programme has to a
specific length within €xtremely
fine limits, but also studio time
itself is very precious. When it
comes time to recording a
sequence things become a little
more serious. with the technical
manager, Tony Bate, getting the
video people ready to record.
This he does via the phone
connecting him to other groups
of technicians in other parts of
the building and when they're
ready to go you hear those imm-
ortalwords "Get ready, Opening
sequence, cue Mac and Action!"

iveryone has a copy of a script
irat has been written and re.
.,.ritten countless times, but very
::le of the programme is pre-

..ritten on the autocue (the
: rompt boards used by
'iresenters). The script may just
-.a9 "Mac describes the set-up"
: 'lan explains that there is a

-':athematical model ofthe house
.:ored in the computer's
-'.emory" and it is up to the pres-
.:rer to put into his or her own
..crds. This gives an informaland
- lnversational atmosphere to
::'ie programmme giving rise to
,:rusing, i{ not always 'air-
...:rthy' quips during rehearsal!
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The pres€nt€rs then 'present'
the sequence while in the gallery
the director is scanning the TV
monitors to see not only what is
actually being recorded but also
what can be seen with the other
three cameras. He then calls the
time for a change of camera at a
particular instant to the vision
mixer, Susan Brincat, who
op€rates the required levers and
buttons.

A 'take' may go perfectlywith
r€spect to the presentation and
technical execution, but it is not
usual to make do with just one
'take'. The director will often
request a sequence or part of a

sequence to be re'shot. so that
he will have plenty ofscopewhen
it comes to editing the pro-
next dag. Eventually, by repeat,
edly rehearsing and recording,
the whole script is worked
through and when th€ director
feels that he has enough on tape
to form the whole programme,
he thanks everyone and there it
is-'in the can'. Even I felt a great
sense of achievement when it
was finished-and I hadn't been
involved at all!

EPILOGUE
The day that I spent in the studio
went fairly smoothly, although I
was assured that this is not

always the case. Sometimes it
must be like the TV series'lt'llBe
All Right On The Night'. For
instance, there was the time
when a pieceof equipment
suddenly developed a mind of
its own and an apparently
smooth s€quence in the pro-
gramme had been made up from
inumerable shots taken when
the equipment was b€ing not
quite so temperamental. That's
why good editing is so important.
I also had to bear in mind that
the eight hours that I had sp€nt
observing in the studio and all
those previous months of hard
work and planning had resulted

in about 26 minutes'worth of
television air time!

My day in the studio was
quite a r€velation and now
watching TV will never be the
same. I hope that I never takeTV
quite so much for granted in the
future.

My thanks go to the whole
team present on the day,
including those I have not
specifically mentioned (for no
reason other than lack of space),
not onlg lor letting m€ take up
some of their valuable time and
space in the gallery, but also for
making it a very interesting and
enjoyable day.
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Sound is an incredibly complex
phenomenon, and even simple
one-note instruments produce
very complicated wave shapes.
Everv note consists oI many
harmonics (other notes sounding
at frequ€ncies which are often
exact multipl€s of the note itself)
each with its own variations oI
volume and pitch with time.
Sometimes over 20 of these
harmonics may contribute
significantly towards giving the
note its particular tone quality. It
rnay then b€ easilg understood
why the BBC Micro, even with its
SOUND and rathe, elaborate
ENVELOPE commands, cannot
hope to imitat€ musical
instruments in a truly realistic
rnanner. lt is the aim ofthis article
Io present a simple circuit which
converts a sound into its
amplitude enveiope and uses the
BBC Micro (Model B only, I'm
afraid) to capture and store it in
order to assist in the production
of more realistic ENVELOPE
commands.

The ENVELOPE command
on the BBC Micro may be used

Follow our advice and
turn your micro into a
realistic music machine.

altered if your microphone gives
a diff€rent response. It ought to
be mentioned at this stage that a
microphone is not even needed
for this project as long as the
sounds to be studied have been
pre'iecorded onto cassette-the
signai may be taken out of the
exterior speaker sock€t when
the cassette is played back.

The simplest way to rectily an
AC signal is to use four diodes
connected together to form a
rectifier bridge, but I have not
done this b€cause the first 0.2 -

0.6V (depending on which typ€ of
diodes are used) is lost using this
method- Instead, the circuit
shown in Fig. 2, which does not
Iose any of the signal, was
constructed.

For the power lines, you can
simply use two batt€ries of 3V or
more, and the resistor R1 and
capacitor C1 are ne€ded to
ensure that there is no DC bias
on the signal. If you are
absolutely certain that the output
from your microphone has no
DC bias, these two components
may be omitted. The bulk of the
rest of the circuit performs the
rectification, and the resistor R7
and capacitor C3 smooth the
signal. Finally, the diode D3 is

there to protect the BBC Micro
from any n€gative voltage input
should something go wrong- The
ground and positive output leads
should be connected to pins 8
and 15 respectively of the
analogue input, which represent
channel 1 of the analogue to
digital conversion input.

A compromise between
smoothing of the waveform and
response time o{ the envelope
must be made-obviously, we
cannot lully smooth 100H2 and
expect the envelope to respond
to events lasting 1/100 of a
second! The values shown for R7
and C3 give rise to an unwanted
ripple of 1% at 400H2, but with
these values the system takes
about 1/30 of a second to fully

to control the way any note
varies its amplitud€ and pitch
with tim€, but it is amplitude
variations only that will be
discussed here. In order to
demonstrate what is meant by
the term 'amplitude envelope'
and how it may be measured,
consider Fig. la which shows a
typical wave sound varying in
amplitude. Note that the signal
goes both positive and n€gative,
and the average isapproximately
zero. The first step in tr€ating a
wave like this is called rectifi'
cation, and consists of turning
each negative signal into an
equivalent positive siqnal-if we
could do this in BASIC we would
merely use the expression, V =
ABS(V)!

The rectified signal is shown
in Fig. 1b, and must be smoothed
so that only the amplitude

envelope as shown in Fig. 1c

remains. If you are interested
only in the results, pleaseskipthe
next two sections.

Fig- I a. A typical sound wave ol vatying amplitude.

(a)

Fig. , b. fhe signal after ahe
,ectification process.

Fig. 1c. fhe amplitude envelopo
ol the sound wave aftet
rcctification and smoothiag.

ELECTRONIC
CIRCUITRY
Most BBC Micro users willown a
cassette recorder, and many of
these are fitted with a built-in
microphone. I use a HITACHI
TRQ-299, and a signal with a
peak-to-peak voltage of about 0.8
Volts is produced at the 'EXT.
SP.' socket when it is in record
mode and when a reasonably
loud sound is directed at the
microphone. The electronics
were designed around this kind
of output, but may easily be

I Landsbo.g
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J,:: I: *-1 REM *t CONTROL PROGRA}I FOR INTERTACE t*
REfi r* ALSO DISPLAYS, SAVES OR LOA.DS TR-ACES **
*FX15 ,1
DIrYtr(640): FoRI-1To540: YZ(I)-0: NEXT r MoDE 0
PRINT'DO YOU WANT TO START A NEW TRACE?"
A$-CET$: IF AS<>"Y" THxN C0T0 3020
CLS: PRINT'.EOW MANY CENTISECONDS PER STEP?',
IN?UT N! IP N<l coTO 70
TIXE-0
X-ADVAL( 1): I=IIME/N
Ir I>640 TITEN C0T0 1000 ELSE YZ(I)-X
coTo 1.00
PRINr cnR$( 7) ; cHR$( 7) ; cHR$( 7 )
MoDE 0: PRocaxls
FORI-0T0640
DRAW I*2,Y2(I)/54
NEXT
A9=cEr$
PRINT "DO YOU WANT TO SEE A LOG PLOT OF TEIS?"

rF AS<>-Y" THEN COTo 2010
MODE 0: PROCaxls
scAlE - 1024/L0c(65536)
FoR I-0 ?0 640
Ir YZ(I)>0 TEEN Y=LoC(YZ(I)) EISE Y=0
DRAW I*2, Y*SCALE
NXXT
A$-GEr$
PRINT'DO YOU WAI.IT 10 SAVE TIIIS FILE?"
A$.GET$: IF A$<>"Y" GOTO 3OOO

INPUT 'TO h'ItAT NA!{E? " AS: IF A$="" GOfo 2030
X-OPENOUT(A$ )
FoR I=0 T0 640
PRINIllIX,YU ( I)
NEXT
cLosE#x
PRINT "DO YOU WANT TO START A NEW TRACE?"
A$-CEI$: IF A$="Y" THEN G0T0 70
PRINT'DO YOU WANT TO LOAD A TRACE?"
A$-GET$: IF A$<>"Y' rHxN END

PRINT'LOADINC. . .'
x-OPENIN( " )
FoR I-0 T0 640
INPUT X,YZ( I)
NETT
cLosErx
coro 1000
DEFPR0Caxl6
lOvE 1279,0: DRAW 0,0
roR I-0 T0 1280 SrEP 100
MOVE I,0 | DRAW I,10
UoVE I+2,0: DRAI{ I+2,10 : REM THICKER LINES
NEXT
UoVE 2,1023: DRAW 2,0 r REM TIICRER LINES
IOVE 0,1023: DRAW 0,0
E}IDPROC

Fig. 2. The electrcnic citcuit
which converts the signal lrcm
the microphone to its amplitude
ehvelope- fhe output lines go to
pins 8 and , 5 o, the enalogue
input socket ol the BBC Micto.

respond to a change in the
amplitude of the signdl. This
seems a good enough
compromise, but if you wish to
follow even faster processes
using this method, the value of
R7 or C3 should be reduced-but
this will increase the ripple and
may add a smallrandom effect to
measurements at lower
freqencies. There are more
complex circuits by which this
problem may be overcome, but
the circuit shown is adequate for
examining normal amplitude
envelopes.

Finally, the values of the
resistors R5 and R6 determine
the amplificationof the amplitude
envelope. The BBC Micro will
accept analogue input in the
range 0-1.8V, and if the rectified
signalisjust under 0.4V, a gainof
five should be more than
adequate. The value ofR5 should
be increased for greater
amplification and decreased for
lower.

INTERFACING
SOFTWARE
Having connected the interfacing
system, we need a program to
collect the data, display it on the
screen and, if desired, store it on
cass€tte. The four ADC
channels are sampled in turn
every 1/100 of a second, but
disabling channels 2-4 allows

channel 1 to be sampled 100
times a second, and this is done
using the *FX16,1 command.
There is no need to write timing
loops in assembler code for this
kind of project, and the pseudo'
variable, TIME, which is
increased by one every 1/100ofa
second is used instead. If we
want to record the amplitude
envelope every N centlseconds
(N will normally be one uniess
you want to follow a verg slow
motion over a longtime) we must
store the data from channel 1 in
the array Y% whenever TIME
has increased by N. This is
continued until 640 numbers
have been stored, which is the
maximum that may be plotted
usins MODE 0.

The listing shows a simple
program which will collect,
display and store the amplitude
envelopes. When you have
decided how many hundredths
of a second must elapse between
sampies, pressing the Return key
will initiate the whole procedure
which will, in effect, allow the
BBC Micro to act as a low-
frequency storage oscilloscope.
After 6.4 seconds (per 1/100 oI a
second between samples) the
screen will clear and a tracing of
the envelope appears on the
screen. If for some r€ason it was
too loud or too soft (or your dog
barks at the wrong time), a new
trace may be started. When a
trace worthy of kee ping
eventually appears, it may be
saved as a file on cassette-for
those with working discs, I enw
you, but it is trivial to modify the
program to do this. Finally, a plot
oI the logarithm of th€ amplitude

l0
20
30
40
50
60
70
EO

90
100
110
120

1000
1010
I020
1030
1040
1050
1050
1070
108 0
1090
1100
I 110
r 120
1130
1140
2000
2010
2020
2030
2040
2050
2060
2070
2080
3000
3 0I0
3020
3030
3040
3050
3060
3070
3080
3090
3100
4000
4 010
4020
4030
4035
4040
4045
4050
4060

PROGRAM LISTING

MODEL B
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Fig. 3a. The amplitude envelope of the live vowels.

B B c Com pu-ter

.ray be displayed-the

.ignificance of this wili be
:rscussed later.

Fig. 3h. fhe amplitude envelope of the words'BBC Computet' spokan

Fig.4b. fhe amplitude envelope ofa piano hote in which the piano key
is released altet about two seconds.
known magazines and which and bumps towards the end of
describe envelopes that no self- the curve as always happens in
respecting piano could possibly real experiments of this nature,
give. Figure 4a shows the results but by and large the last sentence
from a piano note in which the is true- Figure 4b shows the
strings are roughly in tune wirh result of playing the same note,
each other (as most notes on the but releasing the piano key after
piano consist of two or three about two seconds. It can be
strings being struck simult seen that the amplitude envelope
aneously). The note rises quickly is not simple, but the note takes a
to its maximum amplitude and further half second to die away.
then dies awag in what physicists All of this information is usefulin
call an exponential fashion. constructing more accurate
Actually, there are a few humps ENVELOPE commands.

RESULTS
3efore attempting to try the
.!,stem out on musical
:struments, I used my own voice.r familiarise myself with it. Some
:_,pical results are shown in Fig.
i The upper diagram is the
:nvelope of the five vowels, and
re lower one is of the words
3BC computer'.lt is evident that
)ut more stress onthe first'B'of
3BC'than on the second, and
. so the second syllable ol
:omputer' is louder than the
:hers. It is, however, very

-:rportant to understand that
-:,en if I could devise an
:NVELOPE command to
-eproduce these graphics, the
esult could not possibly be

-ecognised as the words which
..ere spoken. This is because
.reech is a very complicated
.:bject indeed, and the-:equences used are of

Fig. 4c. The amplitude ol a piano note in which the stings arc slightly
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paramount importance in our
recognition of what is being said-
For musical instruments.
however, so me practical
progress has been made in some
cases towards measuring and
reproducing their characteris-
tics.

The first instrument I turned
my attention to was the piano.
This article was, in fact, inspired
by certain previous articles
which have appeared in well

Fig.4a. The amplitude envelope
ol a piano note which h held
down throughout the

out of tuhe with each othet. CONTINUED OVER



An amusing example of a
complex waveform resulting
from one piano note occurs
when all three strings are slightly
out of tune with each other, and
in this case 'beats' are heard. A
beat is simply the note getting
louder and softer in a periodic
fashion, and the more outoftune
the notes are the faster a beat
Irequencv is heard. One of the
notes of my piano is quite out of
tune, and the beats magbe heard
very clearly-one at about 8Hz
and one at about 1Hz. Figure tk
shows the measured amplitude
envelope-if your piano gives a
result like this then get it tuned
immediately!

Fig. 5a. fhe amplitude envelope
of a classical guitar.

Turning our attention to
other instruments, Fig. 5a shows
the recording of the top E string
of a classical guitar being
plucked. It should benoticed that
the amplitude envelopes o( a
guitar and a piano are remark-
ably similar except that the
guitar note dies away more
quickly. Once again, it is the
harmonics of the note which
gives it its characteristic tone
quality and immediately tells our
earc what kind of instrument is
being played; unfortunatelg, the
SOUND and ENVELOPE
commands cannot influence
these harmonics-the best we
can do is to produce a note with
an amplitude envelope which is
suggestive of a music al
instrument being plucked or
struck.

Figure 5b shows the results

obtained when plucking the top
D string of a banjo. The
amplitude envelope is similar to
what would be obtained from a
piano with two if its strings out of
tune by lHz. Evidently the body
of my banjo resonates in near'
sympathy with the note D which
produced this effect. If a note on
a violin behaved like this, itwould
be called a 'wolf-note'.

Finallv, Fig. 5c shows a more
complicated shape taken from a
recording of 'Dance of the
blessed spirits' by Gluck. The
two braces mark two flute notes
which are played as a solo before
the orchestra comes in again. [t
should be noticed that there is
an amplitude modulation of
about sHz on the note of the
flute, and although this may be
accompanied by a pitc h
modulation too, our apparatus as
it stands cannot detect this!

NEW
ENVELOPES FOR
OLD
To conclude thisarticle, consider
how to use these results in order
to draft an ENVELOPE
command to control the
amplitude of the producedsound
and make it imitate my piano as
closely as possible. The fi rst thing
that must beborneinmind is that
the €ar is not iike the ADC chan
nel oI the BBC Micro, because it
does not hear in a logarithmic
fashion. For example, it would
take 10 violinists in an orchestra
to produce a sound that we
would call 'twice as loud' as one
violinist, and 100 to sound four
times as loud-such isthe nature
of a logarithmic scale! The
ENVELOPE command alreadg
knows about thisand takesit into
account, and thus, we have to
take the logarithm of th€ voltage
as representing the true volume
of the sound. (Actually, we
should take the logarithm of the
power, which is propodional to
the square of the voltase, but the
answer will come out the same

Fig. 5b. The amplitude eovelope ol a baoio.

Fig. 5c- The amplitude envelope ol a.ecording ol'Dance ofthe Blessed
Spirhs by Gluck. The tlat pottions at the top ol the scrcan arc where
the input voltage rcse to a level highet than the BBC Micto could
process (about 1 .8V). The bhces mark two llute notes lrcm which we
may gain info nation on theh amplitude envelopes.

B
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r--,way!) This state of affairs is
-:: all all unusual in nature, and
-e eye responds in a similar
. Earithmic fashion as well.

The first step in designing an
:\VELOPE command from
'-ese results is thus to plot the

larithm o, the amplitude
-: :,elope, and scale it so that the
- aximum point is given a value
: 126 and the lowest point is

:ero. The piano note that was
-..eased after two seconds is
::own again in Fig.6a, and its

garithm plot in Fig.6b. The
- ?arest straight-line approxi-
-ation to this is shown in Fig.6c,
:::d it is from this that we will
j enerate our ENVELOPE
r rmmands.

The ENVELOPE command
-:ay control the way the pitch
::rrd the volume vary throughout
-e duration of the note. and to
i:ogram the volume we may
-:gard the note as consisting of
-- Jr separate stages called
::rack, decay, sustain and
'.iease. Briefly, the attack phase
:.termines how quickly the note
-:es to its maximum amplitude,
.rd this is followed by the decay
:rase in which its volume
recreases untilit reaches a target
.vel. The sustain phase, which
rsts ftom this point untilthe end
:: the note. is where the volume
-.mains at the same level (or
recreases at a different rate to
':e decay phase). When the note
-as reached the end of its time, it
s then in its release phase and

decays to silence at yet another
rate. For full details, the BBC's
User Guide provides an
excellent coverage of this topic.

If we now look at Fig. 6c, we
s€e that the piano note has a fast
attack which takes about thre€
centiseconds followed by a decay
to zero which would have taken
around three and a half seconds
il I had not released the piano
key. As this repres€nts a fall from
a volume levelof 126 to zero, the
rate of decay is about one step
every three centiseconds. Our
measurements of the piano note
show that it has no sustain phase
at all! Finally, when the piano key
has been released, the volume of
the note decays roughly three
times asfast. Without any further
ado, an ENVELOPE command
which will satisfy the above
conditions is:

r€peat itself throughout the
duration of the note, the
amplitude envelope may not!
How then can we program such
an amplitude modulation into
any note? One solution is to
design an ENVELOPE command
to perform one cycle of the
modulation, and string together
as many carefully-timed SOUND
commands as is needed to play
the note for its lull duration.

The approach to this is to
start at avolume levelof 106,let it
increase to 126 in a tenth of a
second and let it decrease to 106

again, also in a tenth of a second.
As the ENVELOPE command
starts the note at zero volume,
we need to precede it with ashort
SOUND command in order to
s€t the volume level at around
106 to begin with, and a volum€
parameter of -13 willdothis. The
following sequence of instruc-
tions will produce a note lasting
for about three seconds which,
although not sounding quite like
a flute, willcontain a SHz volume
modulation of 20% and will decay
in a pleasing manner after the
time for the note is up:

only one of 16 volume levels
(0 15) even though the
ENVELOPE command may be
programmed as if it had 127. This
m€ans that the steps are eight
times bigger than they would be
under a full implementation of
the system, and each step may
be heard quit€ easily.

Figure 5a shows that the
guitar gives a similar amplitude
envelope to that of the piano
except that it decays about three
times more quickly. The
ENVELOPE command shown
above may be modified by
altering the s€cond parameter
from three to one. This produces
a note having a quality which,
although attempting to imitate a
guitar, is also somewhat
suggestive of a harpsichord.

Finally, we attempt to imitate
the dynamics ofa flute. A look at
the not very pretty diagram in
Fig. 5c shows that the volume of
the note rises and falls about five
times p€r second, and the
logarithmic plot (not shown)
shows the variation in volume to
be about 10-20%. Here we reach
our first stumbling.block, and
that is although the pitch
envelope may be programmed to

Fig. 6b. A plot ol the logdtithm ol Fig. 6a in which the scale has been
expanded to accommodate only the upp* pottion ol the ttace.

For a shallor,rcr modulation, the
following command may be used
instead:

1,.a

too

20

Fig. 6a. fhe amplitude envelope
ol a piano nole in which thepiano
key is released atte, ebout two
seconds.

In order to hear itseffect on a low
note, try typing in the command,
SOUND 1, 1, 0, 20, after the
ENVELOPE command has been
executed, Note that the volume
can be heard to d€crease in
discr€et steps; this is because
the BBC Micro may sound at

Fig. 6c. fhe nearest straight-lino
approximation to Fig. 6b, scalod
so that the maximum sound level
is 126 and the minimurn levelis
gived a value ot 2erc. We mdy
tailot out ENVELOPE commands
dhectly trcm this plot.
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PEC
- -

lf you do not own a
Centrbnics or RS252 serial

printer, try obtaining
printout from a

Commodore Printer.

This project is suggested as a
temporary solution to the
prob)em of hard copy for the
BBC (Modei B) users who may
not have a parallel Centronics or
RS232 serial printer, but have
access to a Commodore IEEE
interfaced printer. Its purpose is
to make available hard copy
which is normally a necessaly
requirement for examination
course work. Without building a
sophisticated hardware interf ace
to change the BBC's output tobe
PET compatible, two possible
solutions were considered.

TWO SOLUTIONS
Either create software to load
into the BBC which could carry
out the correct handshaking and

coding requirements (the PET
printer does not use standard
ASCII), ie write a printer output
routine under *F)$, 3. Or write
software to enable the PETtoact
as an effective, if rather
expensive, interface to once
again carry out handshaking and
coding.

This proj€ct uses the latter
option because of the relative
simplicity and flexibility, but
does, of course, mean thataPET
must be dedicated to the BBC
whilst any printing is required.
When printing from the BBC is

needed a short program is loaded
into the PET which is linked to
the printer and a cable is

connected between the PET and
BBC.

HARDWARE
In the majority of cases it will be
fo a single cable connection
between the PET and the BBC is
all that is required. Entrg to the
BBC is through the printer Plug
(PL9) and the PET by way of the
user port (J2). The BBC socket
required is a 26'wa9 SPEED-
BLOC mounting socket (RS467 -

295)Ior which an assembly toolis
recommended (RS468 - 197) and
(RS468 - 232). The ribbon cable
(RS357 873) should be of
suitable length to reach between
the machines as they stand on a
work surface but should,
however, be kept as short as

oossible.
The PET edqe connector is a

,t,t,111111
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24'way dual read out type and is
available from Commodore
dealers. The connections to b€
made are shown in Fig. 1. The
twelve lines from the BBC
which are used are 1, 2, 3, 5,
7, 9, 11, 13, 15, 17, 19 and 20 and
they are listed opposite the lower
edge connector tabs A - M to
which each must be soldered.

SOFTWARE
The program to be loaded into
the PET is shown in Listing 1.

together with an explanation of
the function of each line. This
follows the algorithm shown in
Fis. 2.

Both upper and lower case
printer characters are produced
by non ASCII characters, eg
those user defined, do not
appear correctly. A Pair of
inverted commas is replaced by
two single inverted commas. A
more elaborate program would
be required if a listing contains
characters outside the normal
ASCII range.

PROBLEMS
Some BBC machines do
produce an unstable strobe line
which does not maintain a high
logic state and causes the PET to
continue accepting the last
character shown on the data bus.
The solution, incorporated into
later BBC models, is to solder a
2K2 resistor between pin 1 of the
printer plug and pin 14 oflC 85 (A
5 volt source, ie high). This
modilication is best done on the
underside of the printed ctcuit
board.

The WAIT statement is line
6070 prevents breaking into the
program by using the STOP keY

if this is the current line being
executed. Since this is the
condition on completion of
printing, the solution to breaking
into the BASIC program is to
have it move from this line bY

Drintina from the BBC and
interrr-pting during this subse'
quent print sequence.
Here is the transf€r procedure:

a& &Lr
I

r i
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Develop BBC program.
- When hard copy is required

:nnect PET and BBC using the
-:cle in Fig. 1.

r Load the PET transfer
::ogram and RUN. The
:ogram will hold on line 6070.

- To enable the BBC printer
ilput press Controland B. The

- rmmand LIST will cause listing
:- both BBC monitor and PET
:a:nter,
: To disenable the PET
:rinter, type CONTROL and C.
: To cause PRINT statements
...:thin the BBC program to print
:r the Commodore printer
.:able the printer prior to the
.:atement with the command
. DU 2 and disenable with VDU
a. eg
--bo vDU 2..IO PRINT N FREDN'_20 vDU 3

FURTHER
APPLICATIONS
lne transfer of programs from
3BC to PET can be achieved by
:ranging the device number in
ne 6030 from 4 to 3 and

'rerefore cause listing to the
.creen of the PET. Care must be
:aken to ensure that the line
rumbers of that program to be
:ransferred do not coincide with
:ne numbers of the PET transfer
rrogram (it may be necessary to
renumber the latter to avoid
:ris).

Description
Sets variables to speed up
the BASIC.
Opens file to the printer
and sets the parallel user
point to receive data.
Causes a flag to be set on
the negative transition of
the input line CA1 (PIN
B).
Causes CB2 (PIN 19) to

be an output line.
Waits for the flag to be set
by CA1 going low.
Reads the data latched in
on the transition of CAl
and in doing so resets the
flag.
Checks for lower case
characters in the range
91-122.
lf a lower case letter is

6110

found then informs the
printer (CHR (17)) and
goes to line 6130 to print
the ASCII for upper case.
Looks for double inverted
commas which causes
inverted characters to be
printed in strings. Over-
comes the problem by
going to line 6120.
Prints two single inverted
commas instead.
Prints the character to the
printer Iile.
Defaults to upper case
letters.
Sets the acknowledge line
low.
Returns the acknowledge
line to high.

6120

6130

6i40

6150

6160

When three quarters of the
screen has beenlistedthen break
into the PET prosram, HOME
the cursor and insert with the
Return key the new program
lines. Then type 'RUN 6000' and
continue to list another screen of
program. When the complete
BBC program has been
transferred, it will need some
alterations Irom the BBC to the
PET BASIC together with
deletion of lines 6000 forward.

CONCLUSION
Once again this project is only
suggested as a temporary
m€asure for th€ printer problem
and the true solution must lie in
purchasing a correct Centronics
or Serial type of printer.

Line
6020 6070

60806030

6040
6090

6050 6100

--1
I
I
I
I

I
I
I
I
I
L

Fis.2

I

L

I

I

I

Fig. 1

EEI'1 PETPEIHTEFI_BBC:
FEl1,V. :l4ITB 1e.'1 1.'E:
z=:14 :r=91 !!'=12: !B=5rr46B :[=3: :[|=5r4r7 !E=3P489 !ai=]3?
OFEI]l "4 !POF,E39.159,8
FBHEB. IP6EI, E 

'BNEI 
NO'T1 }

FOEEB. lPEEIi{E )OR l2Ef R64rlECl
GrtTO6EA6
HNIT E.I
F=FEElli O)
I FB<;I:IF.F-' YTHEHiJ I 1E
lr=B-L_ !PRI t'lT+ I , CHR+{ 17 ) | !G'ITR6l-lE
IF II{L?THEH E136
PF I t{Tlt r.r HF t1!..1 :rFPS, ::- r ! :G.:r',IlElli
FR INT+ 1,':HR*{F} T

Pc Itll* 1 cHEt,: 145 j ,
Prlt{EB, rPEEIi{E )BtlO lll]T[:!
PBHEEI. i,PEEK(8,IIEE)
GBTO*16I8

EElnE
6B1E
6E2E
€g3E

6BEE
6E6B
6B7a
66EE!
EB9E
61S6
61 18
61eE
s 1tg
6l4A
61iS
i5166
61lB

PEBET'

PROGRAM LISTING

M V Smith
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CharacCer
-

Defining characters -can be a
.€ngthy business, and if you are
writing, say, a games program
which uses a good many, you
could be busy for hours using up
a lot ol paper and a lot of
patience. However, this program
rakes out all the hard work,
saving both time and tempers. It
allows you lo build up the
character on an eight by eight
grid. Then, simply by entering
grid co-ordinates, it defines the
character and prints it out on the
screen as it is held in memory,
while also giving the associated
VDU statement. In addition, the
program willalso print composite
characters.

To the veteran BBC Micro
users who have had their
machines for a {ortnight or so,
the subiect of character defini-
tion probably holds few
surpris€s. But for the new user,
who still has bits of expanded
polystyrene squeaking and
snapping underfoot, perhaps a
brief introduction may be
necessary.

create your own
graphics characters to

bring a touch of
imagination and

originality to programs
using this neat

technique.

& 32+byi the 0s and ls of the
equivalent binary figure showing
a direct relationship to the
squares would be '00100010'.

After plotting the character
on the grid, it is entered using the
character define command VDU
23, followed by the character
number, ie 250, and the values of
the eight horizontal rows. Thus,
vDU 23,2s0,1,2,4,8,t6,32,,128
would define character 250 to be
a diagonal Iine.

By plotting a number o[
characters adjoining each other,
and using the charact€rs 8,9,10,
and 1l to reposition th€ cursor
back, forward, down, and up,
one character space respec.
tively, larger, c omposite
characterc can be built up. For
example:

would give a single character
built up of four smaller ones
arranged in a two by two square.

therefore, to define a character
vou must plot it on an eight by
eight grid. The v€rtical columns
of the grid are numbered from
right to Ieft, beginning with l, and
doubling with each column thus:
1,2,4,8, etc, up to 128. These
numbers denote the binary
values of the squares. So, in any
horizontal row, squares plotted
have their values added together,
the sum ofwhich then represents
the binary value of that row.
Thus, if the first (upper)
horizontal row has the second
and sixth squares from the right
plotted ''-x..-x.', the value would

IIIIIIITIITIITITIIIIIIIIIIIIIIIIrIITIIIIIIITIIIIrlr

ta - t?I.ta}r.* - lBl-
? - ?lrr
I - trl.t
I - Ertt

C.r .t?-

CD-
it,l,I

r:t,ri
Ch.
udu

t-
2-
,-
a-
t-
a-

t oh'.
2 Ca?.L?lr.
t Cltf, .lo" lr.
2 Clr?.ra;t .

3 Chr.
ea?t .

2r2:1.

I

3

ilz

! r - 3r3.r.
Eator Ir. 3

.l clir.ro.?

I
I
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A LOAD OF
CODE
Characters are addressed by
number, as the ASCII code
associated with that character,
or as the hexadecimal value of
that code.

The user-definable characters
are, ostensibly, those between
ASCII codes 224 and 255 (&E0 -
&FFHex),32 in all; in fact, the
entire chaEcter set can be re.
defined, but space has to be set
aside in m€mory first.

Characters are built up of an
eight by eight matrix of dots and,

PRIr,lT CHRS r"{ ) , CHRS r { ' ;
CtlP S (g);agRS l?l;ariRS rl
c'{n S 1N),aHRS /Nl

I f I

t
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MODEL B

Then, if this were stored as a
string, ie n$=Chr.(n)+Chr.(n)+
Chr.(8). . . .etc, the complete
character could be printed
simply with "PRINT n$".

It would appear that by
delining a number of composite
characters, the available 32 could
be used up very quickiy.
However, as the BBC Micro's
screen is memory mapped, the
same characters can be re_

defined as many times as
required within a program -
once the character is printed on
the screen, the screen memory
holds it there and the original
character can be re-defined.

SPOILT FOR
CHOICE?
On RUNning the program, a
large eight by eight grid,
numbered like a chessboard, is

displayed on the screen, together
with a banner saying 'HL for
Help', and the prompt
'Command?'. Entering HL
followed by Return gives a menu,
displayed in a narrow text
column at the right-hand side of
the screen, offering the following
options:

P - Plot After entering this, the computer respondswith the prompt
'Square?'; giving the co-ordinates of the square, ie B,4, would cause
that square to be filled in on the grid. This is then followed by the
prompt 'Command?'.
U - Unplot Similar to Plot except that the entered square is erased.

DF - DeIine This informs the computer that a character is to be

defined - Plot commands by themselves are not held in memory, the
grid at this stage simply a sketch pad. After entering DF, the
computer gives the prompt'Chr.No. ?', asking for the ASCII code of
the character to be defined. After entering the character number, the
associated character is flushed of all values and the prompt
'Command?' is given. The squares then being plotted employ the
plot/unplot routines.

END - End Definition On entering END, the defined character is

displayed in the text column, and the VDU statement is printed along
the top if the screen.

X - Exit When entered in response to the 'Command?' prompt,
allows exit from the program.
PR - Print Entering his command gives another menu, offering
various formats for the printing of composite characters. This is then
followed by the prompt 'Enter No.'. After entering the number for the
print format desired, the prompt 'Chr.No.?' will appear. This will be
repeated untilallthe characters for a given format have beenentered,
after which the composite character will be displayed in the text
column. The entire character set is accessed by PR in addition to the
user-defined characters. The menu offered by PR is shown below.

I Print a single character.
2 - Print two characters in a row.
3 - Print three characters in a row.
4 - Print two characters in a vertical column.
5 - Print three characters in a vertical column.
6 - Print four characters in a two by two square.
7 - Print nine characters in a three by three square.

IN BRIEF
The grid is in effect bit-mapped
into the integer variables, Ao/o to
H"./., between lines 2030 and 2100
in PROCdefine, the value of Y'/o

determining the row into which
the valu€s (representing the
plotted squares for that row)
carried by J?o are to be fed. Q'/. is
normally at 0; it only takes on the
value of J"/o during the unplotting
routine when it is used to
subtract the value of the erased
square.

The value of a plotted square
is related to its distance from the
graphics origin, ie from the
bottom left hand corner,
whereas the values of a defined
character need to be read from
right to left and top to bottom.
The expression at line 1990,
therefore, pre v en ts the
production of a mirror image by
reversing the order of the value
of XeJ.

PROCchr is concerned with
print format; characters inputted
are entered into strings to be
printed out as composites after
first going through PROCcheck
to ensure that control codes, ie
, 32, are not being accessed.

10 t10DE 4
2t vDU ?€t,?7,31,?9,0
30 rrl$ A(9)
4E nZ,.A iE\:,.0 iC7.-0 i O7.!0,t t'/.:.0 | t:7.,N 0 tGTr 0 ! Hz;0 ! Jz=0: nz=0luz=0: v7=0 !Hz=0 | z

10 1Z'-37 i l!/-..32 | 1,11. Sili 117.,,.,:tZ i t17..-3?. i f Z".37l ft'X,-37,5'l..37i 17=32

g."tNt)" THUN:190
;.40 t'RINI' " , 

' 
r' r o . o ,r r , 1 ! e .l .:Dnr5r r,l "; Cjt l il ll6tr

::10 [i' ct-,"x" 0ti t]."INo" aHLi] ri{10

:)00 ll C$ "fh' tHl't! lllitlciorir:i,
'.11.t 7l z,1:, u l:r!:rtr I FoLfhr
rr?0 If i.tr.."iil-" lHllr'l lkochelP
:iil0 It, o$ ,,ltr!: I|LN {40
:l{0 L.l r;
.ili 0 F R0lll'edd
::d0 FFillCscreen
:!70 FFitNI:INIUI "r:llrr. N.,' .l-l]l
:jfJ0 i:r H; ?11 ot N'l:-r!5 Iltf-N .l?0 t.t lti 4it0
:190 F F( ll! i' ' D.,r'ir'nllc'
410 fRrtll' C:'re. are'
-r1! r'Eltir" ':?4 - ;: i"
^t?0 cllt 0 J70
+ito uDll t 3 , ! ,: , 0 , 0 , 0 , 0 , 0 , 0 t Lr , 0
440 IF t)$,:''l-'' r!iE.N lli."€3
450 1r Ca=",," tllElN f:7=47
460 If',Ct!""f" (llt i:1""u" fRQCPlol
1/0 coTo ?60
+90 E. Dt,BOC

:i0 c

310 OEF f'ROCplot
320 PRINTI .INF'UT "equ3re ? "X9,Y
530 IF LEN(XT)<}1 THEN 590
5t0 IF ASC(Xt){65 OF ASC(X$):'7? THEN 590

i'8
{r0

I il0
110
1!n
13 tl

l4il
1'J 0

110
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?OU
I t0
.,. n
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ii'i 0
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cit.s
vrru:,
il0vE
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I'IiINT
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:50
560
370
:80
590

510
5?0
530

550

!80
590
700
7t0
7?0
73t

750
760
770
780

400
410
470
430
410
a50
a60
870
840
s90
900
910
920
930

95!
960
970
980

1000
1010
1020
1,030

'- Jt0

1080

1110
! L ;10

r 150
tlTn

,. 1! 1r

-:'0 0

1--r:r 0

t !i/ tr

r?90
110 0

1130

^ 
130

IF Y.i1 OR Yl.8 IHEN 990

XZ=(ASC(Xt)_65)rl00
FROCfi t r i Golo 650
FR'tNl' ".!6-orde n,rsi t,e er'tered tssa .'L'6bor
PRINT "seParated b! ts coid8."

A ' 
4 .]RET}"

PftIN'r "or ie .'urlher ahd letter''
FRINT "s6oerated be ReiL'rr' i-"
F R:tNT ' 'rAfiR€:Tlr 4t:^Ell "
ENDFROC

r'Ar.Ullli+A( I ) rOllH't,\l1J
,r,Er5,i6$ri: R.ia,i' )
nF:t,'(:Hlli,i ( .l ) +t)t-lFi$lt I c l1l;r t,1 u r ! Fr r,A ( i: r
tl:ct.;FrErl,+L Hli: ig ri:likrl1 01 a,!lt iA ( I i
f L9-,Clll,6A( 3 ) rCHFlrii { )
Io9'.cBrir$6+ct1H$fJ ft;Hri $ 10
liOl.l:;lRlA( 4) lLltlF!A( li )+(HlLiAll,) | Ullll$tJ. ll)i
Dt.9.'LlllltA(/ )+iHF!i'(1,) rCllRgii r ! )
I,RIN T

lF u7.,"1 IHE:N t]ltut ' rAL](1) lliHFnA(t)
Il vl,.'2 IHEN t-RtNl rrirriliid,i,!
IF UZ'-S THEIN l:'LllNi' iltr('l) ril,li
tl U7':{ r}{[N fF:lNi' li"rllr.r):I:Fitl
'lF V):is THE.N frltINI' ir\Fi(.1) i[l$
Ili VZ "6 THEII lll.tNI' r.1!(rl) ii\A+;(.1)s;cr.r9
I F v,:''l rHEN I HINI - rfirr i,1 ) iAt,9 iLl.lFi[r il,'D! i DD]t ;l)Ei

(i40

rlll,0

.l 41 0

t1: n

I14t
I 4.Ei0

t .l,r 0

1.18u

tiu0
15t 0

15?0
193 0
194 0
1950
1i6 0
t:i7a
1:;U 0

1:t9 il
1600

16,10

i 80

I ',10
| )1Zu
Ii,Jl

l;,ir0
\ )t ttJ
t !7lJ
1/U 0

l{J0 0

t{Jt0
1{i? 0

tll30
I840
1{ll n

leii0
1S9 0

19r'
193 0

l9:0
t!60

Ira0

l?000
? 010
2olt0

DEF FROChe.d
vou ti
hovE ?0,10?0
F RIN T"HL lor HeIP"

E:NDFROC

IF A(LOOE ):3]. THEN B'I(l
F'FINr chrE,l3? are"
FFrtNt" cor,!rot "
FRINT" codes. " i60Tll al30'
rf A(LooF ).:?56 THrN 850
FRINT'" 255 1e iar. "
F'RINr'" Resi ar i "
F RIN T" foriat " 19X, I ltz'l
E:NDPHOC

DEF PRochelp
cL.s
PRIN'T' "FFi - T i'TIt"
FR:tN',t TAE(5) ; "chr5' "

- Defir'e"
PRINT TAg(5); "chr, "
F'RINT'"P-r1ot"
FRINr'"u-Urrploi"
FBINT'"X-Extr-"
PRINT'"ENO-E:r'd"
PRINT TAE(7);"OEf,"
FnrNT TAEr(Z);"print"
FRINT TAtr(7);"chr'6"
FFINT TAE(7); "vdu's"
ENDF'ROC

DE:f F'R0C..cr derr
X'.0
I'OF. Y-0 1O tl00 STEF 100
t'109E: X,Y
DFA}I X+900,Y
NEX I
f'tlli Y=0 l'O 400 S'fEl 100
tlovE Y,x
DftAl,l Y,X+e00
NEX'I
VLJU:
Er+430 ! C:0
ro[ 4,",:i0 10 /:-i0 srt-t ]00

FRrNI UHFr$(a{1rC)
L=C+l
NFXT
C=0
l'0R A-60 T0 760 !iTEf 100
t10vE: E-?0,4
r'rr:[NI cHfi$ ( 831.]C )
C=C+ 1

NEXT
VDU {
INDf'R0C

DEI' t,ROCii 11.
f,10vE. xz,YZ
IF F'2,=85 AND FOINl(XZ+10,Y2110)i"l fHFN
DRAll X7.rt00,l'7
oIAH XZ+100,Y:af1l]0

(lut- xz,Y7
urrA!.1 xz, Yt+ 10 0
oFAl.l xzrt 00,Y2f100
F,I,O1 FZ,,I.Z,\Z
lF F:1r.n5 THFII t9t0 Et SE: PROCs.!re!6r'
FROC.l6fir'e I C0rO 194 0
FF.IN t' " sIlr eBde"
FF:I NT " p 1ot1.ed "
ENDf'EOC

DE:F lROCfornal.
tL.si
FFILN I ' " 1 " 1Chr""
[.HlNr,,,? ; chr,,,
F'li.rNT fAEr( 5 ); "hor 1r, "
t:ErNT/!3-3L:trr."
I Frll NT 'IAE( 

"'l) i "hor rr 1"
I'ltrNt, 4- ? ohr."
I R.LNI l6lt(il) i "lcr!" "
F.RINt' ,' :i - 3 Cthr."
l"Fi tN'l I AE (l-i); "vo|1. "
Fhl Nr" 6 :l)r17 sq."
I k tN't' " 7 !l)r3 :q, "
FR.tNI i INf'Ul "Er,l,er uo.
lll ?i1 1 0f{ ]/X: r' tHEN 11{r0
ll" ZZ=7 rHliN lr:2.,9 I t0I(l
lF 77::t 3 I llt:fl lZ,.tzil'l
cNDF hOC,

t!!t)

DET FROCchf
'.1X,''0
LO0l- - 1

REf'I:AT
PkINT ! INF'UT "!hr.No.'r "All.OoF)
IF UZ-1 lhE:tl L.oOr'.,1 | 6i]r(r 1260
LOOf.-Lll0!: +1
UNTr L. L.ooFlZZi 1

lX.=0

DIF f'fi0Cdefrre
XZ.XZ/ lOlt I f 1." lt /. / I0 0 ) + l
xil,,. At: r- < f. i: '/ t
JL-7^l.t
It FZ.l):i THE:N ? 010
AZ-J7. I Jrl...)",4- l'l^X/. )

' (r i,0

I ll,:0
; ue0

t.l 0 0

,,I1it
ll Iilr

ll t7.I
\Z 2

1l Yt, 3
Il r:,: t
lr Y7. -il

t] \i;,t,
nt" D

i: Nll'l11li:

TIIE N
,I 

H[:N
1IlEN
'l ll[ al
1'r1[N
'It1[r.l
ltlEfl
TrrI t-r

l: l. \Ft\\,l'lt n?"

CHARACTER CREATION
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THE TOOLS OF
THE TRADE
Following the success of 'r q
FORTH' for the BBC Micro,
Level9 Computing have released
a new software package called
FORTH TOOLKIT. Addinsover
200 new functions to their
previous release, FORTH TOOL-
KIT comes on casgette, complete
with a 60 page manual and
summary card, for €10 inclusive.

The new toolkit provides a
full 6502 assembler, which you
can use for machine code within
your FORTH programs; turtle
graphics, which provide simple-
to-use colour graphics routines;
location, comprising four utilities
to help find where words are
used; decompiler utilities,
comprising five versatile routines
for examining compiled FORTH
programs; double numbers,
providing 25 double-number
operations in addition to those of
'r q FORTH'itself; cassette lile
handling, providing easy use of
data Iiles on cassette; printerand
joystick handling; and bit pattern
manip u lat ion, comprising
routines to shift and rotate bits
within a number.

The package is supplied in
the form of several separate
modules so you only need to load
the pa s of the toolkit that you
want to us€ at any particular
time.

For further details of the
package, FORTH TOOLKIT,
contact Level 9 Computing, 229
H ughenden Road, H igh
Wycombe, Bucks HP13 SPG or
'phone 0494 2@71.

TODAY THE
UNIVERSE,
TOMORROW. . .

Acorn Computers are taking
part in Project Universe, a C3

million three year research study
to ass€ss the future and practical
problems of linking computers
ov€r long distances at high
speed.

Acorn's subsidiary, Orbis
Computers, have developed a
special interface, which allows
the BBC Micro to be connected
in the Cambridge Ring local area
network via a node as part ofthis
project. In the Cambridge Ring,
packets of digital information
circulate around th€ ring at a
data transmission rate of IM per
second. Orbis have developed
their system to allow the BBC
Micro to be used as an
interactive graphics terminal and
it is currently being used by
scientists at University College
London and Loughborough
University.

Mr Peter O'Keefe, the
General Manager of Orbis,
states "This now demonstrates
that the BBC Micro is capable of
being connected to three
different levels of network,
namely the high speed

Cambridge Ring, Acorn's own
Econet Lan, primarily used in
educational computing, and over
the telephone line via an RS232
link".

A SLIPPED DISC?
When was the last time you
heard ofsomething coming down
in price? Well, Acorn have just
announed that the cost of their
800K discs are being reduced by
more than €100.

Currently priced at €918.85,
the Acorn Dual Disk Drive unit
will be featured in the company's
new catalogue at only 8803.85.
Their reason for the price
reduction is because they are
selling so many that they are able
to cut their costs. However,
there are not any mor€ pricecuts
expected no matter how many
people take advantage of this

ofler, so this may be a good time
to invest in a disc system.

At present, most owners of
the Acom Dual Disk Drive unit
are in schools or in small
business.

GET GRAPHICAL
Nobody, but nobody, could
accuse the BBC Micro of not
being able to produce superb
graphics, but it is a sad fact that
many oI you find the various
Move, Plot and Draw optionsjust
a little confusing. So, what can
you do to make things easier?

One ofthe options available is
to invest in a graphics package
which provides the would-be
artist with a host of pre-defined
functions and features at his or
her fingertips. One olthe latestof
these packages comes from
Salamander Software who

The BAC Micro, herc linked to the Acorn Dual Disk D ve which has just come down in price by morc than
f100.

BBCNEWS
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-.:antly acquired the rights to
-::ket it in the UK. Originally
.-:len by EDG Engineering
-: e rn at io nal, a firm of
: :sultants and design
:-::neers, the package has seen
.? in the commercial

: - .:ronment before goingpublic.
Running on the Model B

: -:iem, the cassette based
:-,gram requires no additional
:::liri€s as it stores its completed
::awings on tape and uses the
- ?r board to control the
- lvement of the on-screen
rrsor. Drawings are created in

l.lodes 0,1 and 2 and the user has
:icess to pre-defined shapes
:.lch as circles and boxes which
-:a! be solid, shaded or filled.
:lture expansion of the system
rlcudes plans to offer a disc
:ased version with joystick or
:addle input and graphics tablets
:s the input devices with hard
:opy printout of the designs also
:eing available.

The current package isselling.)t 824.95 inclusive and is
i! ailable from Salamander
Soitware at 17 Norfolk Road,
3righton, Sussex BNl 3AA or
::rectly from your local dealer.

ACORN SOLDER
ON
If you have any problem with the
nemory chips inside your BBC
Micro, you'll find you've got a
rnajor problem on your hands.

When Acorn were putting the
machine together, they soldered
rhe memory chips permanently
:nto place on the main board.
This leads to an obvious
difficulty should you get a
problem chip-you won't be able
ro deal with this snag yourself,
unless, of course, gou've had a
ot of experience with this type of
problem.

The official word from Acorn
:s that the chips were originally
soldered on to make the BBC
Micro's operation more reliable,
and also to allow the machine to
tre easily transported without the

chips coming loose. It was added
that RAM chips don't faii
angway, but this is hardly
reassuring to anyone with
experience of computers!

If you think you are having a
problem which could be related
to a faulty chip, return the
machine to your nearest Acorn
s€rvice centre and let them deal
with it.

SOFTWARE
SPECIAL
When Micronet organiser,
Telemap, decided to find the
minimum 100 programs for their
subscribers, they had little
difficulty filling the spec for the
Commodore machines, Apple II,

the Tandy models I and lll, and
RML380Z. But, when they
turned their attention tothe BBC
Micro, their troubles began-
there just wasn't enough
copyright-free soft ware material
for their needs.

So, not wishing to disappoint
their subscribers, Telemap have
commissioned a software house
to convert 25 progEms from the
public domain.

However, as most of the pro-
grams newly converted for the
BBC Micro originally ran on the
Commodore PET and VIC-20,
there have been some cross
words from the Commodore
Users Group, IPUG. They feel
that the BBC Micro should have
been seen to be unsupported
with software.

BI.LINGUAL BBC
Adding a second language to
your BBC Micro could hardly be
easier these days, especially with
the independent software houses
entering the market in a big way.

Latest on the scene is HCCS

Caught in the act - Cuddly Ken gets some hands-on experience of the
MicrcnetseNice.
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BECOME A
BARD
Fancy having a piece of software
tailored to fit your r€quirements?
Well, if you are into writingor the
production of reports, letters and
other lengthy documents you'll
hardly need to tellme that aword
proc€ssing package is a must.
So, what's new about this one
then?

Wordsworth (that's the name
of the package) has been
produced for the BBC Micro
with the direct intention of
allowing it to be adaptable to suit
any of the various Op€rating
Systems or, indeed, any of the
currently popular printers. And,
at only 020 all inclusive, that has
just got to beabargain. The basic
package is configured for the
Epson MX-80 Type III printer but
the author is more than willing to
adapt it to suit your particular
peripheral.

Features imple m€ nted
include Save, Load and Merg€ of
documents from tape, the ability
to copy, move or delete sections
(you can even recover something
that you just deleted by mistake)
and a host of other useful
facilities. Among the more
unusual offerings are a word
count, essential for many users
but seldom supplied, and a lock
function which allows others to
read but not alter text stored in
the machine.

If you fancy spreading the
word all over the page contact
lan Copestake at 23 Connaught
Crescent, Brookwood, Woking,
Surrey GU24 0AN.
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Associates who will supply you
with FoRTH in a ROM for just
034.72 (plus VAT). Designed to
work with all current versions of
operating system and to be fully
compatible with the graphics and
expansion facialities, something
that many cassette based
FORTHs are not, the language
comes complete with all
necessary documentation. For
the beginner in FORTH,
however, an extra book is
available entitled Welcome
FORTH which costs an extra
86.75.

Orders can be supplied
directly from HCCS at 533
Durham Road, Low F ell,
Gateshead, Tyne and Wear NE9
5EY or you can telephone 0632'
821924 lor further information.

DEAR AUNTIE. ..
So many people have written to
Acorn regarding the BBC Micro
that they have decided to set up a
special service to cope with the
correspondence.

ln much the same way as the
BBC service, there is no
telephone number-bul as I'm
sure you all know it is almost
impossible to talk to anyone on
the'phone about the BBC Microl

Written queries will be dealt
with as soon as possible by Mike
Bicknall of the Customer Service
Centre, Acorn Computers,
Fulborne Road, Cherry Hilton,
Cambridge CBl 4JN. Don't be
too impatient though-they have
a very busy job.

TEN THOUSAND
TIMES!
If you were ever worried that
your BBC Micro wouldn't be big
enough to store all the
information you need, how does
3t()M of Winchester storage
sound? Using a new int€rface
system produced by Andover
based Geophysical Systems vou
can now connect up to Iour 85M
Winchester discs to your Model

B along with the option of mass
tape backup as well.

GSL will sell the whole thing
as a package or you canjust buy
the interface and as many discs
as you feelyou need. Software to
control this massive amount of
data is currently available as a
simple utility program, but this
will be extended and translated
into machine code for eventual
delivery in ROM format.

For more information on how
to make you BBC Micro's mem-
ory 10,000 times bigger contact
GSL at 2 North Wiy, Andover,
Hampshire SP10 5AZ or ring on
026/.58744.

COMMAND
CONTROL
Coming soon from Software
supplier Acornsoft are thr€e

exciting new games which push
the BBC Micro to its limits

The first, Starship Command,
is a variation of the tried and
trusted 'blast the aliens'game. In
it you control a powerful space
fighter (which looks surprisingly
like the Liberator from the
popular space fiction TV
programme, Blake's Seven)
trying to escape from an alien
infested sector of space. The
whole game is run in real-time
with some pretty impressive
graphics and requires a lot more
than a quick 'trigger-finger' to
escape alive.

The second tape is entitled
Missile Command. As you might
have guessed, this is a computer
version ofthe much-loved arcade
game of the same name. The
programmers at Acornsoft have
worked hard at thisone and have

come up with a faithful
reproduction which does full
justice to its original arcade
counterpart.

If you have tried killing and
maiming aliens, you might Iike to
check out the third Acornsoft
tape. Called Snooker, it brings
alive the skilland dexterity of the
real game in the comfort of your
own home.

The realism of th€ game is

enhanced with features such as
top and back spin, thus increas-
ing the control you have over
your shots. The graphics and
presentation of the game are up
to the usual high standardsol the
other Acornsoft tapes, even to
th€ point of displaying the scores
on a proper scoring rack.

Starship Command, Missile
Command and Snooker are all
pric€d at f9.95. For further

On-screen action from Starship Command, one of the new rcleasesfrom Ac@nsoft
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.:ormation contact Acornsoft,
:: Market Hill, Cambridge or
': eohone 0223 316039-

BASIC I
- .,rpite rumours to the contrary

::ems there is a second version' 8ASIC being supplied with
- ':re of the new BBC

rputers. BASIC II, as it is.: erred to, is fitted to machines.', a 7.2 ROM operating
-::em.

There is an easy way to find
: L!hether or not your machine

:. :his BASIC fitted. On power-
: or after pressing the Break..-. type REPORT and press

:-:.lrn. The machine will then
.'r ! with a copyright notice. If
. notice shows '1981'then the
::nine has the original BASIC

fitted; if, however, it shows'1982'
then it has BASIC I.

Before you rush to your
dealer and demand the new
BASIC, it is worth noting that
there is no great difference
between the two. BASIC
features a few extra commands
for the assembler and some
softwar€ to help with passing
command lines to the operating
system. This new BASIC will
only be of use to the d€dicated
programmer. So, for the vast
maiority of BBC BASIC users
there is no need to upgrade your
machine.

NETWORKING
TAKES OFF
The BBC Micro's Econet net-
working system has been

recommended for use in 200
Inf ormation Technology Centres
across the country. These
centres, which are funded by the
Department of Industry and the
Manpower Services Commis-
sion, have be€n set up to train
school leavers in computing
skills.

This announcement coin-
cides with the release of Acorn's
February sales figures which
show slightly und€r a quarter of
all BBC Micros produced each
month are fitted with an Econet
interface. The bulk of these
machines have been supplied to
the education market, the rest
finding their way into large
establishments such as British
Telecom.

The Econet system allows
BBC Micros to be linked

together, thus enabling systems
such as electronic mail and data
collection to b€ set up using a
stand alone micro. Perhaps the
biggest asset is for schools
because the Econet system will
allow many computers to share
peripherals such as discs and
printers. It also enables teachers
to 'eavesdrop' on their pupil's
progress. I'm glad they didn't
have that in my day!

The Econet interface costs
about 050.00 per micro. Further
information about this
networking system can be
obtained from Peter O'Keete,
General Manager, Networking
Division, Acorn Computers
Limited, Fulbourn Road, Cherry
Hinton, Cambridge CB1 4JN.
Telephone enquires can bemade
on 0223 372M9.
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The BBC Microcomputer's disc
filing system is simple but highly
effective in most applications.
There are s€veral situations,
however, where the current set
of DFS commands are
inadequate.

Specifically, many disc
orientated programs will require
the user to enter a filename at
some point. A 'non user friendly'
program simply prints.'Enter
filename': and awaits your entry.
The problem with this format is
that if the user has forgotten
what files are on the disc, he or
she will be totally flummoxed at
this point, and will have to exit
the program in order to take a
catalosue of th€ disc. This could
mean the user loses any results
generated by the program.

The solution, ol course, is to
present the user with a disc
catalogue before any filenames
are requested.

A BETTER
SELECTION
Acorn's DFS has a command,
*CAT, which does just that, but
it still is not suitable in a number
of instances. A typical disc
catalogue is shown in Fig. 1. As
you can see, the computer is not
at all selective in the files it
lists-if the program'+.CSTRCT'
were requesting a filename,
'+.CSTRCT' itself would appear
as a candidate!

A second problem is the mass
of information pres€nted. When
you are simply trying to
remember filenames you do not
need the top two lines of
in(ormation, since they do not
affect the filename used.

Ideally, a selective catalogue
is required. This is not easy to
get. A command called *INFO is
provided which can list the
names of a sroup of files, but it
also presents masses oI other
inlormation as well, so is not

Make more of the BBc's
disc drive system when
amassing data files. we

show you how to
overcome some existing

inadequacies.

> RUN
S.CAT
S. lBooT L
+ . REVERSE L
+.MOIRE L
+.GCALC L
+ . CSTRCT L
+.3D-TRIG L
+.3D-PLOT L
+. TABLES L
+ . SALVACE L
+.KEYLIST L
+.CIRCLES L
+.55O2DIS L
+.3D-SIM L
S . ScRNDMP L
S.OLDMAZE L
S . FRAME1 L
S . FRAME2 L
S . PRAME3 L
S . FRAME  L
S . PRAMES L

Fig.2

Al unprocessed example oI the
lunclion's output appears in
Fis.3

BEST OF THREE
Before the function can be used,
three arrays must be dimen-
sioned. ln the example, this is
done in line 50. BUFFER% is a
byte array of length 256 bytes (ie
from 0 to 255). PARAM% is
another b!.te array, this time o{
Iength 100. (See page 236 of the
new User Guide for information
on byte arrays). This length for
PARAM% is far too generous-if
your memory is tight, cut it to

really useful in this situation,
A second problem is that the

standard catalogue always
appears in the f ormat
illustrated-if gou do a disc
catalogue in Mode0 (where there
are 80 characters to a line), th€
Iilenames are stillformatted to 40
columns.

The final answer is provided
in Listing 1. Called as a function,
it willfilla string array with all the
filenames on a disc. The string
array can then be processed
however you like-Ior example,

you could suppress the printing
ofall files in a certain directoryor
those which are locked.

The format of each element
of the array is shown :

1

2
3 to9
10
11

> * CAT
BBC Revealed (33)
Drive 0 Option 3

Directory :0.S Library
(EXEC)
0.s

! BOOT
FRAMEl
FRAI]83
FRAME5
SCRNDMP

L
L
L
L
L

L
L
L
L
L
L

CAT
E'RAME 2
E RAl,1E 4

OLDMAZE

+.3D-PLOT
+.3D-TRIG
+.CIRCLES
+.GCALC
+.MOIRE
+.SALVAGE

+.3D-SIM L
+.65g2DtS L
r.L-ln\-l L
+.KEYLIST
+. REVERSE L
+. TABLES L

Fig. 1: A typicel disc crt.logua.

MODEL B

DigC D1TECCOT
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Directory
A full stop (this could be suppressed).
Filename (padded to the right with spaces).
Space.
'L' if the file is locked, space otherwis€.



:rout 20. CAT$ is a normal
.:ainq arrag.

The value of the function is
'-e number of {iles on the disc.
-]is is shown in lines 60 to 100 of':e sample program. The
':arameters of the function are:

function is quite complex, and so
n€ed not b€ examined by the
casual user. It operates by
loading the first two sectors of
the disc into memory and
extracting th€ catalog ue
information from them. To
understand how it achieves this,
the disc lormat used by the BBC
Micro must be known.

It is laid out towards the end
of the Disc System User Guide
but the salient points arc shown
in Figs. 3 and 4.

SECTOR OO

Bytes Contents
First 8 characterc of disc title
First filename
Directory of first filename.
Second filename.
Directory of second filename.

&00-&07
&08 &0E
&0F
&10-&1E
&1F

etc, for up to 31 files

Fig. 3.

I The drive to be interrogated
I The variable BUFFER%
i The variable PARAM%

:te internal opention of the

a,

fho BBC dlsc dtiws m.ko. comp.ct m.ss stot go sysrom lorlho BBC
Micn.
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SECTOR OI

Bytes
&00-&03
&04
&05

Fig.4

Contents
Rest of disc title.
Update number.
The nr-rmber of catalogue entries multiplied by
eight.

OFFSET

0
1-4
5
6
7
8

Drive number.
The destination address of th€ sectors.
3.
&53.
0 or 1, depending which sector is to be read
&21.

Fis. 5

5g Drr': BUFFERI 255,pARAMt 100,CATS(32)
6g Lg=FNca T (0, BUFFERI, PARAIIS )'70 IF Ll=o THEN PRINT "No files':END
80 FOR FILEI=]. TO Lt
9O PRINT CATS (FILEI)

] OO NEXT FILET
110 END
I20
130 DEF FNCAT(DRIVEI,BUFFERS,Xg)
140 LOCAL Yt,Lt,FILEt,Tt,As,DIRt
150 Yt=Xl DM55
150 At =&7F
179 ?xl=DRMc
I86 xt ! l.=BUFFERt
t 9C xt?5=3
2gO Xl?6=eS3
210 xl?1-A
220 X\?8=!
230 xl?9=&2l
2ACl X\?tg=6
2 50 CALL &FFFI
260 lF XX?IO THEN PRINT "can't read catalogue (1)i:8ND
270 Ll=(BUFFERt?5) DIv 8
280 IF Lt=o THEN=o
29t Xt?8-0
309 Xl?lO-O
fIg CALL &FFFI
320 7E xX?70 THEN PRINT "can't read catal.ogue (0)r:END
330 FoR !'llEi=l TO Lt
349 DI Rl =? (BUFFERt+FI LEt *8+7 )
3 50 AS=CHRS(DIRt l4oD 128)+(.r
360 FoR Tt=o TO 6
3?0 AS=AS+cHRS (?(BUFFERS+IILEt*8+Tt) )
389 NEXT Tg
390 Ir (DIRg AND 128) THEN AS=AS+' Li ELSE AS=A$+" "
40, CATS (FILEt) =AS
410 NEXT FI LEI
420=Ll

The rest of the sector0l need not
concern us here.

Thus, the first thing the
function does is to examine the
fifth byte of s€ctor 01, to establish
how many files exist on the disc.
Unfortunatelg, this process is
unnaturally complex.

READ ALL
ABOUT IT
To read a particular sector oI a
disc, a call to Iocation
&FFFI Hex must be made, with
the accumulator containing

&7F Hex. tn addition, the 6502's
X (lsb) and Y (msb) registers
must point to a free area of
memorv (actually PARAM%) for
th€ parameters required for by
the sector read routine. All this
can easily be accomplished from
BASIC,

The area oI memory pointed
to b9 X and Y contains the
followins information (and this is
simplified. .. ) shown in Fig. 5.
(To see the above information in
more detail, refer to the Disc

System User Guide.)
In addition, i{ (XY)+10 does

not contain zero after the sector
has been read, an error has
occured. This is signalled in lines
260 and 320.

The Disc System User
Guide does not explain how
locked (protected) files are
indicated in the catalogue. In
fact, all locked files have the top
bit of the directory byte set to
one. This is taken into accountin
lines 350 and 390.
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Using the colour graphics
command of the BBC Micro, it is
possible to specily the colourof a
line or point to be drawn with a
number from 0 to 15. Unlike
other colour c om put er s,
however, it'is also possible to
make each of these numbers
correspond to any actual colour,

Disney did it with Mickey
Mouse you can do it with
our animation program.

technique over others is that it is
extremely rapid, and can affect
as large an area of the screen as

vou please without any loss of
speed.

The first example draws a
cross on the scre€n in whit€ and
then rotates it atveryhigh speed.
II you think that's good, try
the second, rathe r more
spectacular, example.

No attempt has beenlmade
to explain the operation of the
second example as it is rather
more involved than the first,
However, the principle is the
same; a point tonote is that inthe
second example, it is in lines 200
to 220 that the rotation is
performed.

So put your talent to good

use and key it all in.

t00
r01
110
t20
130
131
t4q
r4t

ET I6-COLOUR MODE
TO 15
,0,0io
ET ALL COLOURS TO BLACK
Oq tJ=I
IS A COUNTER E'OR PLOTTING

46i5l2i
OVE GRAPHICS ORIGIN TO

150
r51

r,(0D
REM
FOR
VDU
NEX
REM
Rad
REI'1

coL
VDU
REM

E2** s
I=6
r9,r

TI** s
ius=5

OUR
29 ,6

or even all to the same colour.
Thus, by drawing a pattern in 16

different colours and specifying
all of these colours to be black,
and then sequentially specifying
each colour to come into view
and the previous one to
disappear, it is possible to create
the illusion of movement. (For a
further e xample of this
technique, see the 3-D
Animation feature in the
December issue of Computing
Today.) The advantage of this

t50
170
171
180
190

230
24q
250
260
270
27r
280
28r

t7q
180
t90
200
2t0
22q
230

SCREEN CENTR E

FOR ANGLE=6 TO 84 STEP 6
6COL 0,J
REIVI ** DRAW IN COLOUR J
J=J+1
uoVE Radius*CoS (RAD(ANGLE) ),
Rad i us*S IN (RAD (ANGLE) )
DRAW -Radius*COS (RAD (ANGLE) ),-
Rad i us *S IN (RAD (ANGLE) )

MovE -Radius*SIN (RAD(ANGLE) ),
Rad i us*COS ( RAD ( ANGLE ) )
DRAw Radius*SIN (RAD (ANGLE) ),-
Rad i us*Cos (RAD (ANGLE) )
NEXT ANGLE
REPEAT FOR I=1 TO 15
vDU 19, (r-2) MODI5+1,0.Q i 0
vDU L9,1,7 ,0t0
TIME=O: REPEAT UNTIL TIME IO
REM TT DELAY OF 0.1 SECONDS
NEXT I:UNTIL O

REM ** LINE 240 ON ROTATES
THE CROSS

ITODE 2: J=0
FoR THETA=o TO 360 STEP 5.1
GCOL O,J MOD 7+I
vDU 29,64b+360* SIN (RAD (TIIETA) ) ,
512+300iCOS ( RAD ( THETA) )
MOVE 2OO.0
FoR ANGLE=o T0 360 STEP I0
DRAW 2OO*COS (RAD(ANGLE) ) ,
260*SIN (RAD (AN6LE ) )
NEXT ANGLE
J=J+1
NEXT THETA
REPEAT FOR I=l TO 7
vDU 19,r, (r-1+J)MoD 7+I,0;0

200

210

226

100
rt0
L20
130

140
150
160

NEXT I
UNTIL O
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tlu MODELS A/B

Revie

It

OWL A simple but clear
program which displays the
symbol of the computer literaca
project, an owl. It illustrates how
easy it is to change the programs
in this pack-with many clear
statements which t€ll the
programmq what is happening
and how the programs work. lt
also shows how the computer
creates characters. The picture
it creates can be altered by
changing clear and straight-
forward lines at the end of the
program. However, it is a
somewhat long program
considering what it does.

BALL A program which shows
how the computercan be used to
simulat€ events that occur in real
life. By changing one of the
conditions concerned in
bouncing a ball, for instance, we
can predict how the ball would
bounce. The display first shows a
ball bouncing across the screen
and leaving a trail of white dots.
This procedure is repeated twice
with different velociti€s and
angles. Then, by pressing any
key, the balls come bouncing
back across the screen erasing
the white dots. Th€ action is
accompanied by quite realistic
sound.effects.

SALES This is a program
which shows howthe BBC Micro
can display information on a
graph. The program draws the
graph axis and labels them, and
asks you to put in your sales
figures for each month. There
are a few limitations, in that your
sal€s must b€ between 0and900,
and the programmer cannot
specify what the units actually
are (ie 0, thousands, etc). But it
does show that information,
which cannot be extrapolated

Check out whether the
BBC',s own software

comes up to scratch in
our complete software

revrew.

A Gollnet

simple cube is put into a spinning
motion and after colouring in one
side, the cube is revolved, usinga
colour-switching technique
which is used in many of the
programs to simulate animation.
Could do with more colour and
sound.

LANGUAGES A program
that places names of various
computer languages at random
positions on the screen. A simple
task you may think, but there is
an interesting programming
routine I can't Iathom, which
magnifies the letters to double
their height. A nice effect but
such a very long program!

FLOWERS Short and sweet.
This program shows how much
the plotting facility of the BBC
Micro can do with two polar
equations. A line is plotted from
one side of the screen to the
other with loops and twists, to
the accompaniment of a string oI
notes from the sound command.
A good economical program
showing the graphics to good
advantage in a clear, short and
easy to read form.

ANAGRAMS A proqra m
which asks for a word and
proce€ds to print out all th€
combinations of it on the screen.
The simple clear display helps,
but there is a problem with the
number of anagrams possible
with the average word-thereare
too mang! The words usually
take up five or six screenfuls,
scrolling when a key is pressed.
The program shows another
kind of sorting and also
demonstrat€s the possibilities of
print formats and display tactics,
but you really need to go into the
program gourself to find these
pearls of wisdom.

WEAVING This is a program
that shows how the computer
can store such a large amount of
numbers and pieces of
information. It also shows the
amount of combinations possible

from a table of figures, can be
displayed very clearly in graph
form.

BUBBLE This program shows
how the BBC Micro sorts data(in
this case, words) into order,
using very clear graphics. The
words are displayed clearly and
they light up when the computer
swaps them into alphabetical

order. The words which are put
into order can be changed with
ease. This program, with its
clarity, looks similar to the
program in the 'Welcome Pack'
called 'Bubble-sori' and could
have been expanded a little.
CUBE This is a program that
shows how the comput€i can
animate figures which are drawn
on the screen. In this case, a

)
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,uith a few threads. It illustrates
rhe principle of binary
notation-the numbering system
used by the comput€r. The
graphics make this quite pleasing
:o the eye.

SIDEWAYS A strange
:rogram, which shows how
.ersatile the computer is at
altering th€ scrgen. The program
lrrst prints a letter on the screen
Dear Mr Bloggs, etc). But as the

screen is shaped like any TV
:creen, the letter looks a little
:rrange and squat so the
romputer goes on to print the
rame letter on the screen
.ideways, so it looks more
lormal (but you have to actually
:urn your TV on its side!). This
rrogram is a little long for the
:esult, but it is quite striking.

COINS A confusing program
.,.hich asks you to solve apuzzle,
refore 9ou turn thecomputer on!
lou have to get yourself a pile of
:oins (of which one is a dud)and
r weighing machine, and you
:ave to tell which of them is the
:ud by weight. You weigh up the
:oins and tell the computer the
:esults of each weighing, and the
:omputer tells you which coins
-o weigh next, to eventually
:edLrct which is the dud. Why
:an't we get the computer to do
rll the tedious work of weighing
:Jr us to begin with?
PLOTTER A superb program,
..hich uses the plotting facility ol
're computer to great effect by
:rawing t h re e'd ime n sional
;raphs, demonstrating just how
: ear and beautiful computer
;raphs can be. The equations to
:roduce the graphs are displayed
ri the top of the screen. But what
. the basis Ior these graphs and
-ow do they work? The
.quations and colours employed
:an be easily changed at the end
:: the program listing.

This pack seems to be another
'Welcome Pack'-type and is
iesigned to show off the
:apabilities of the BBc Micro

and teach you more about actual
programming. I consider this
pack good value at e10. It
perhaps, could have done with
more use of the sound command
to display this lacility, however,
the documentation is very good,
in that it has clear program notes
and useful suqgestions for
improvement.

THE COMPUTER
PBOGRAMME
PROGRAMS -VOLUME 2
GLOBE A program which
displays a globe. It then shades it
and prints lines of longitude and
latitude, using a colour-switching
technique to create movement
by making the longitude lines run

around the globe. I think that we
could, perhaps, hav€ done with a
more addictive program at the
beginning of the pack!

WATER & POND These are
a pair of programs which were
written to answer a Particular
problem stated on the BBC
Computer Programme, but they
show how the computer can
answer questions in different
ways. The question is 'lmagine
we have an ornamental fish
pond, in which swims a golden
carp. lt contains 500 gallons of
water, but there'sa leakandafter
each hour we lose 1/500th of the
water in the pond. The carp will
be in danger when there is less
than 100 gallons left in the pond,
so howlongdowe have tol€ave it
before the carp is in danger?'

Who knows? The computer
does...

POND Solves the problem ina
more interesting, if less accurate
way. A cross-section of the pond
is displayed showing the leak in
the pond, a fish, reeds and a
clock. When the water level
reaches the 100 gallon mark on
the side of the pond, the clock
stops.

PABASER A strange title for
an interesting program- lt
displays the basics of how the
computer communicates with
th€ outside world. lt showshowa
parallel interface works by
printing vertical text through a
set of parallel 'wires'. The same
t€xt is then printed through a
single'wire'. It shows how th€
speed of one compares with the
economy of the other. This
program could do with some
sound, but the graphics are quite
clear and achieve the aimssetfor
the program.

LUNAR LANDEB This is not
only a game, but an example oI
computer simulation. A
topnotch version of the old
favourite. The program includes
all the variables to do with the
Ianding of a moon craft, as it gets
closer to the moon's surface. As
the gravity increas€s, the mass is
reduced because the fuel is used
up. Your controls are three
rockets-up, left and right.
However, this program differs

SOFTWARE REVIEWS
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WATER This tackles the
above problem by drawing a
clear graph with a grid. In this
way it is easy to find the right
answer. The program illustrates
how the computer can
repeatedly do mathematical
operations at considerable speed
that would be too boring or
difficult for us.



Irom the usualversions of'Lunar
Lander' in that as soon as a
rocket is turned off, the speed
still increases and the opposite
rocket has to be activated to
counteract your increasing
sp€ed. When the thrust is zero i

both directions, th€ sp€ed of the
craft does not increase although
it still moves from its momentum
and the opposite rocket hasto be
re-activated to slow the ship
down. A difficult but challenging
game, which I must admit that I
have failed to master as yet. The
sound effects accompanying
your moves are spot-on.

LED This is an exampleof how
the BBC Micro can be used in
€ducation to present ideas in a
clear graphic way; in this cas€, a
design showing the circuit
diagram of an LED (as used. for
example, on calculator displays).
As consecutive keys are pressed,
a part of the LED is lit as well as
the wires that carry the
electricity to light up the LED.
After all seven s€gments are lit,
the program lishts up the LEDS
in th€ shape of the number-key
you are pressing. Again there is
no sound but the graphics are
very good.

QUIZ The BBC Micro in
education-a program to show
how th€ computer can teach by
asking questions with graphic
display to keep the pupils
interested. This program draws a
single map of Britain and asks
Iour questions about cities in
Britain by marking the city
chosen by a red spot indicating
the position of the city. There
is a great deal of room to put
in your own questions and it
is quite simple to change the
display, but I would have liked to
have seen some questions put in
to begin with.

NOUGHTS AND CROSSES
Sounds like a pretty simple
program, but it has no strategy

like its human opponents. As the
games progress, it notes your
strategy for later use and after
about 50 games it becomes hard
to beat. The board is very clear
and the scores on the side are
good-with clear numbers and
precentages so you can see the
computer's progression as it
learns to beat you.

CLARITY &
ADAPTABILIry

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL VERDICT

50%
15%
@%
@%
55%
6%

controlled by a bat. You are
allowed three balls-if you miss a
ball with the bat, you lose it. As
the ball hits the bat, the sides of
the screen or the bricks, the
computer bleeps-the further up
the bricks are, the higher the
note, and the higher your score.
The game is challenging and
difficult. The furth€r up you
smash through the wall, the
faster the ballgets and thegames
becomes progressively harder.
The game has brightly coloured
brick s€ctions and the bat can
move fast. The ball moves
smoothly and bounces well. The
score is very clear at the top oI
the screen. You can choose
wh€ther you want to use a large
or a small bat. The high-score
'ovation'you get at the end iswell
worth playing for.

%'s lor previous pack

CLARIry &
ADAPTABILITY 50%

SOUND 70%
GRAPHICS 50%
DOCUMENTATION 70%
VALUE FOR MONEY 70%
OVERALL VERDICT 70%

ARCADE
ACTION
EBEAKOUT The aim of this
game is to knock down a wall of
coloured bricks using a ball,
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The COMPUTER PROG-
RAMME PROGRAMS VOL 2 is
a good buy for model B owners
who want a'Welcome Pack' that
has programs especially for their
machines using all the
advantages of the expanded
memory. Though these
programs lack sound (except for
the Lunar Lander), they are a
good set of eight programs and
well worth el0.



DODGEMS This is a program
. rich is very similar to a popular
::cade game in which you pilot a
rrrall racing-car around a track
-iating up power pills, but you
-ave to watchout for another car
ontrolled by the computer

..:rich tries to stop you by
:.ashing into you. I found the
-ontrols a little difficult to
ranipulate but I soon got the
:ang of it. The racing-cars look
:uite realistic-but there weren't
,any colours considering it can
re done in Mode 2 for Model B
jsers. The idea of the game is
:uite good, but the score is a little
:asic in that there is an
:rcrementing number in the
:entre but no high score- There
tre no second chances-you get
rne car and there are nofaster or
r;ower cars to choose from.

FLASH is a'Simon'-type game
in which you have to repeat a
series of coloured patterns on
the screen with the help of
comments in th€ centre. Also,
musical notes are sounded
corresponding to the colours and
positions on the screen. This is a
rather familiar game, but this
version is bright and clear with its
simple squares filling up with
strong colours. You get a score
result right at the €nd.

SNAKE is a fast-ac tio n
graphics game in which you pilot
your snake across a screen to
where it can find letters of the
alphabet which it eats. The
letters appear randomly on the
screen and as the snake eats
them it grows bythe'value'of the
lett€r (A=1, B=2, etc) and

becomes more difficult to
manoeuvr€, b€cause you are not
allowed to run into your own
snake's trail. Yourscore, plus the
previous best score, are
displayed at the top of the
screen. The snake moves very
smoothly and is a joy to watch.
The colours are clearand there is
a good gulping sound when the
snake swallows a letter and a
raspberry when the snake
'crashes' into itself, or crashes
into one of the walls. II you take
your time in getting a letter, its
value quickly reduces and it
eventually disappears.

FUNGAMES is very good
value at €10 for four great gahes
which take advantage of the
speed of BBC BASIC and the
sound and graphics of the
machine.

CLARITY &
ADAPTABILITY 65%

SOUNDS @.q"

GRAPHICS 65%
DOCUMENTATION 7O%

VALUE FOR MONEY 70%
OVERALL VERDICT 65%

GAMES OF
STRATEGY
GALAXY This just qualifiesas
a game of strategy, but is very
good with semi-real action. What
you have to do is to destroy the
alien race known as the Kyrons.
The way you go about this is to
use your ship 'Endeavour' to go
to various sectors of the galaxy to
destrog the Kyrons, before they
attack you. The Teletext display
is simple but eflective. You can
choose between three levels of
difficulty and your aim is to
destroy about 50 Kyron ships in a
specific time. There is quite a lot
of position play but there are a
deal of ship encounters. There
are three possible views ofwhere
gou are, the local sector, eight
parsecs by eight parsecsin which
stars, bases (where energy is
recouped) are shown. Then,
there is a long range scan
showing the surrounding eight
s€ctor and finally, there is the
galactic situation based on infor-
mation that you have discovered
situation based on information
that you have discovered
through the long range scan..
This galaxy you have to clean
up is eight sectors by eight
sectors. The dangers of this
game are running out of energy
or being destroyed by the
Kyrons. Their weapon is the
phaser-a kind of energy
weapon which irradiates in all
directions and depletes your
stiield energy-which you set
through one of the nine controls.
'1' moves you about; '2' gives a
long range scan; '3' Phaser
energy (depletes their shields); '4'
Photon torpedos-you have
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l0-which are directional and
destroy whatever is in their path;
'5' sets your shield level to
protect you ftom phaser energy;
'6'gives you short range scan; '7'
Gafactic situation; '8' freezes the
game; and '9' lets you relinquish
command. Apart from the lackof
sound, this is a very good and
engaging game.

GOMOKU This is a very
interesting game which contrasts
with GALAXY in that it is very
simple in operation but
complicated in strategy. This
ancient game could be called
'Mega noughts and crosses'. The
differences are that the grid is 19
by 10 not three by three, and the
aim is to get five in a rod of your
counters. You simply move your
cursor with the cursor keys and
press Return when you want to
place your counter and see
where the computer wishes to
put its counter. A nice touch is
that the computer's counter
flashes a while so you can see
where it went. The computer is a
good opponent and the clear
clean graphics are good, but
again there is a lack of sound in
the program apart from the
ovation at the end. This is a
game well transferred from
board to computer and at the
averaqe price of e2.50 in real
terms, it is cheap€r than the
board game in the shops.

MASTERBRAIN The com-
puter version of a game which
has brought a deal of money to
people who revived the ancient
game of 'Bulls and Cows'. In this
game your opponent thinks of a
four figure number and once you
have made a guess at it, they tell
you how many figures you got in
the right place and how mang in
the wrong place, and you have to
deduct which numbers these are,
and thus the number he or she is
thinking of. A simple game which
has been given a little twist in this

program in that you guess the
computer's number while it
guesses yours. The game is also
lightened by coloured numbers
to help you if you want to play
with colours. The display is quite
good but looks a little cramped.
The colours and numbers could
have been accompanied by
sound for more recognition.

BEVERSI This is a game also
as ancient as 'GOMOKU' and
'MASTERBRAIN'. The idea is to
capture the most counters on th€
eight by eight grid. The way to
capture counters of the
opponent is tohave your counter
one side of the opponent and
then one on the other, and asyou
capture a counter, it is turned
over and becomes one of yours.
The game is complicated, and
the winner is the one with more
than 32 counters at the end.
There is a '?' message for you to
decide whether the computer

CLARITY &
ADAPTABILTIY

SOUNDS
GRAPHICS
DOCUMENTATION

50%
100,6

50%
60./"

plays against its€lf, against you,
or y.ou can play against your own
opponent.
All in all there is very good value
in this pack since to buy thr€e of
the games in the shops would
add up to about €15 at least.
Also, these programs are not
only great for accessibility and
easy play but good on strategy.
Like the tagline Ior REVERSI, 'A
minute to learn, a lifetime to
master'-that is what games of
strategy are about so the inclu-
sion of GALAXY is a little
unadvised, even though it is a
very good program. lt is a pity
that sound is not employed apart
{rom the winning ovation at the
end. But all in all, a pack that is
well worth buying.

VALUE FOR MONEY
OVERALL VERDICT

70%
65.b

MUSIC
This is a pack which enables you
to write your own tunes on the
screen and then play them back
using staves and four different
instruments. You input your
tune using 22 kegs-a range o[
nearly two octaves. Apart from
these keys there are seven
controls as w€ll as the cursor
movement keys for left and right
and delete. The seven controls
are on the red function ke9s.
f0 is the Record/Edit mode in
which you put your tune into the
computer using the Delete to rub
out notes and the note keys. The
Space Bar can be used for rests.
You can also use the cursor keys
to place new sections of notes
into a tune at any point, and as
you move the cursor overa note,
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ets you SAVE your tune on to

.:s you decide what speed the
- -? is to be played at in future.
- :lables you to decide which of
a four instruments you can

: ', with.
-.se are pretty arbitrary as the
:es do not really sound like the

.:ruments indicated, but they
: make the tune sound

' -:erent. It would be nice if each
- :,e could have a different

.:rument.
The program is pretty good

.elf in that that tunes are good
:en you play them, but th€
::es as they are played could
:k better by using a better

- :de. There also could have
:€n some sufficiently compli-
::ed tunes on tape readg for
,ut to illustrate the program.

:ARITY &
ADAPTABILIry 60',6

:IUNDS 50",o

,RAPHICS SOO,I,

OCUMENTATION 600,6

, ALUE FOR MONEY 55%

-iVERALL VERDICT @"/.

DRAWING
. ris pack lets you draw
: rmplicated things on the screen
.. rh a range of effects which can
-? assessed from the 10 function
.eys. You draw by selecting a
::rection using the cursor keys
: a combination of them, then

.?lect a velocity using the
rmber keys from 0-9. Here are

.,hat the functions can do:
'I clears the screen.
': letsyou change theforeground
,rd background colours to any
.ri the 16 available.
2 lets you define the width of

your nib.
f3 is a very good effect which
makes polygons of any number
of sides from triangles to circles.
There are also two radiiinvolved,
so you can create eclipses and
r€ctangles and really any shape
you want. Also, you can use a
polygon as a nib by moving the
cursor and pressing the Space
Bar to repeat the figure.
f4 is similar to f3 but it draws
spheres with lines of latitudes
and longitude with any radii, so
you can get an oblong spheroid if
you like.
f5 is exactly the same as f3 inthat
you are asked to give information
regarding to a polygon, but the
difference is that you move the
cu6or to another point away
ftom the centre of the polygon
and it will draw lines from that
point to the vertex€s of the
polygon to create a prism or cone

in the case of a circle.
f6 lets you create any mesh at
any part of th€ screen.
f7 gives you a set of preset
horizon lines on the screen.
f8 lets you use somg text on the
screen either to table things orto
use the letters as a kind of
strange shaped nib.
f9 enables you to stop drawing.

AII in all this is a program which
has many advantages and helps
you to design complicated and
beautiful patterns. However,
some oI the GCOC functions
could hav€ been employed to
gr€ater effect.

CLARITY &
ADAPTABILITY @%souNDs i0%

GRAPHICS 65%
DOCUMENTATION 55%
xxxxxx
DOCUMENTATION 65%

VALUE FOR MONEY 55%
OVERALL VERDICT 50%

PAINTING
is a similar pack to the
DRAWING pack but obviously is
basid on the drawing and mixing
of colours on the screen. There
are many functions, like the
DRAWTNG pack.

f0 clears the screen.
fl lets you choose which of the
four available coloursyou wish to
paint.
f2 lets you change the actual
colours that are available for
painting, but you can only have
Iour at th€ same time to choose
from (but these can b€ any o, the
16 available).
f3 decides how the paint will go
on the screen and OR makes
dark colours go lighter colours
when th€y are painted. XOR
makes a new colour appear when
the two colours are painted
toge the r and gives the
impression of the colours mixing.
NORMALISE is the way you
would exp€ct things to be
painted-the first things under,
the last things over.
f4 enables you to start actually
painting with an implement,
which is this case is an airbrush
which can be any width. As you
move th€ cursor around, a series
of random dots appear around
your brush. Sounds weak, but it
is effective.
f5 if a function which lets you pick
up a paint brush which can be
any reasonable size and either
the shap€ ofa triangle or a square
which you can paint with.
f6 is the shading function, with
which you give a width and a
scale factor, and a square of
shading appears by your cursor.
f7 is similar to the polygon
function on the drou,ring pack
except the polygons are filled.
f8 is for text to be usedasa shape
for painting-so letters can be
bounded across the screen.
f9 lets you stop painting.
This program could have been

s played for you and you cdn
Pre that if you like. When you
.ss this key it asks what stave

- want to Record/Edit.
,. ihe key which plays the tune
::€r in one of the required
:,es or all of them.
ers you delete one or allol the

ets you LOAD a tune from
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adjusted so it goes into MODE 2
for Model B owners and thus
create unexpected colours in the
XOR painting mode. Thishas the
functions of drawing but has
good functions which are
applicable to painting. There is
again no sound except for
prompting, but none is needed
really apart from function
recognition by note.

CLARIry &
ADAPTABILIry 6O'h

SOUNDS 10%

GRAPHICS 65%
DOCUMENTATION 70%
VALUE FOR MONEY 70%
OVERALL VERDICT 55%

EARLY
LEARNING
FBAC This is a colourful
program which leaches the
basics of fraction conversion and
fraction addition. The double
height colourful Teletext
graphics make a great difference
to the display and help with
readability. The program was
divided into sections that one can
Progress through.

The first shows you three
kinds of fractions in the top part
of the screen, while on the
bottom you table fractions the
computer gives you.

The next part is concerned
with changing'top heavy
fractions' into mixed numbers,
and the display is similar to the
previous s€ction. When you take
too long to answer a question or
get it wrong, the computer goes
to a'help' page which clearly and
succinctly explains in detail how
to carry out the operation.

The third part works in the
same way but is concerned with
the translation of mixed numbers
into top heavy fractions.

The fourth and fifth parts are
concered with eq uiva Ie nt
Iractions and fraction addition
with no examples, but there is a
'help'page.

Overall, a good, clear, if
slightly cold, way of teaching
fractions.
MULTIPLICATION This is a
program which shows how to do
long multiplications. There are
two parts-questions which the
computer goes through step by
st€p, then there is a test section
which tests to see what you have
learned.

The first step by step
conducted tour through long
multiplication is handled very
well because in the program,
the number that has to be
individual sums that make up
long multiplication are printedon
the right. Th€ compuler shows
how much it is carrying when
right. The computer shows how
much it is carrying to when
multiplying and when adding.

This and the other section of
this program are very clear and

easy to understand and would be
good for those who found long
multiplication a hard part of
arithmetic.

TABLE This is a simpler
multiplication program than the
previous one, which concerns
the recall of boring multi.
plication tables. There are, again,
two parts.

The first asks you which of
the 12 times tables you want to
be tested on-and proceeds to
test you on the table in order
1x7=?,2x7=?, etc. then when you
have completed that, the
computer picks out Endom
questions from the table for you
to answer and thengoes back to
the m€nu.

Then, ther€ is the testsection
which consists of 20 questions
which you have to answer in 10

seconds. When you have

finished these, you are marked
down the screen with ticks and
crosses and then you are tested
on them using the lirst partofthe
program.

A program which seems a bit
questions-like the othe,
programs it would be nice if the
child had a goal.

SMALLDOZER This is a
program which tests the
recognition of words and how
adding an 'e' on the end changes
them into gibberish or changes
the pronunciation and the
meaning. This program is based
on how well you can find
words-from four on the screen
which would stillmake s€nse ifan
'e' was added on the end.

First, Billy Bulldozer whirrs
across the screen and thenwe go
to the first page. On the left, we
have four three letter words with
an 'e' a little to the right of them
underlined and in double
height-with the vowels in a
different colour from the
consonents. There are also
underlinings with no words on
the right of th€ screen. At the
bottom of the screen there is a
prompt to put your own word in
which is a word made upofoneof
the four three letter words with
an 'e' on the €nd.

Billy Bulldozer then app€ars
on the screen by the group you
chose and he pushes the letters
towards the letter on the end of
the underlining. Then it pauses
so you can look at the new word.
lf the new word makes sense, a
bridge appears betw€en the left
underlining and the right and the
'dozer pushes the word across
to the other side. If, however, it is
not a proper word and does not
make sense a 'bridge' does not
appear and the letters tumble
down into the chasm.

This is a very good program
but it seems to be a little too
specific, and could be widened to
spelling-like having anagrams
and having to unravel them
properly otherwis€ the 'bridge'
rnay not app€ar.
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FUNNYMAN This program
. a good way of using graphics
::d an old game to teach people

spell. It is based on theancient
.-.me ol Hangman, but is not as

llent.
Jumbo wants to be fed with

-:nre water and Jim has got
' but the path to the trough has
:, :ew bricks missing and the idea
: :o guess the letters in a word
.:d for every letter which is
'jht. a brick appears on the path
' Jumbo's trough. But if you
:-ess a wrong letter, a brick
::pears in a walland if it gets too

3h Jim won't be able to get the
ller into Jumbo's trough.

The change of scene as

= 
gards the plot of the game is

.rod and engaging. The words
at are guessed can be easily

:anged and are displayed in a
::iourful form-in MODE 5.

ARLY LEARNING present a

llod set of programs which
-uld teach a great deal, but

r:me marks have to be lost
: the programs. But these
:cgrams are clear and well

- -ired to their purpose.

:'!ARITY &
ADAPTABILITY 601"

:OUNDS 40L
]RAPHICS 509.
.DUCATIONAL VALUE 7O?.

-]OCUMENTATION 7O"h

, ALUE FOR MONEY 65Y"

]VEBALL VERDICT 65"/.

FAMILY
FINANCE
HEATING COSTS The idea
: the program is to input your

r Jrrent heating facts and figures
,rd see how much you are
:aying, and then to let you
range some of the variables

-.e a different fuel, get double
;.azing, insulation in the loft,
rlver the average temperature in
re house and so on.

The final printout you get is
. ery good and useful but there is
r .ot of information that you have
': find out and put in to get

realistic answers. So the booklet
you get with you packs tells you
all the things you will be asked
and leaves spaces for you to fillin
your particulars for use when
vou run the program.

The visual side of asking the
question is a little stark-white
writing on a black background,
scrolled. A little graphics would
not lvaste memory but would
liven up the program a little. But
this program does what it sets
out to do clearly and concisely.

RENT OR BUY A very good
program that has the advantages
of clarity of the previous program
but uses graphics to better effect.
The program was both usefuland
interesting-a rare quality in
programs that I have seen. You
input some information about

the article, and the computer
shows, using a s€ries of clear
tables. the best way of owning
the article, by renting or buying.

The initial price, the rental
instalme nt s, costs and
maintenance contracts are taken
into account, even the money
you are losing by not putting
money into a building society is
shown on the tables. These
tables show money facts Ior each
of the Iive years that you are
renting or buying, so the facts
can be gleaned from columns on
the table. A very good program.

BORROWING This is a more
basic program which calculates
the costs of borrowing either for
a mortgage, hire purchase orjust
a lump sum. The program asks
you your tax rate and then when

more inlormation is added,
displays a table showing detailsof
how much interest there is. how
much cash extra do you pay,
what the real percentage is after
tax relief and so on.

The main fault with this
program is that it assumes that all
the interest rates are the same as
they were at the beginning of this
tax year, so you input your
highest rate of income tax at the
beginning and it displays the
rates that it will use in the rest of
the program.

You can change these rates
by getting into the program but
that is a bother and the changes
could be made by the program.

This is a good program to run
and it does help give the facts
when all you have got as a vague
percentage and a timespan from
a dealer.

SAVING This program is
similar to the BORROWING
program in that it has assumed
rates of interest, but in this case,
you can change them in the
program- This means that the
program is quite simple in that it
has a few tables giving
information on percentage rates
and using a tax percentage, and
an inflation rate that you put in
to adjust the rates to your
situation. Since there are a large
amount of things to be changed,
you can save the program onto
another tape. More ofa database
than program, but uselul
nonetheless.

FAMILY FINANCE is a good
value pack which does exactly
what it sets out to do in a clear
fashion. These programs are a
boon to family finance and would
do well to be at most Citizen's
Advice Bureaux il not on each
BBC Micro.

CLARITY &
ADAPABILITY

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL VEBDICT

s0%
10%
40%
70%
70%
65%
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MODEL B

FuncCion
Your BBC Micro has actually
arrived. The novelty has had time
to wear off and you arebeginning
to write your own programs,
instead of playing 'bat'n'ball' or
running your biorhythms. You
have connected your Model B to
a printer and your study is fullof
old listings, none of which being
recognizable as the current
listing.

This article is designed to
help gou by printing the date and
time of your old listings, as wellas
helping you to control some
features of the BBC Micro that
are a mixed blessing. For
instance, variable names inlower
cas€ are easily distinguishable at
a cursory glancefrom upp€rcase
BASIC reserved words and,
more important, you can actually
use the reserved words
themselves in lowercase variable
names. How oft€n, though, do
you then typ€ run or list exactly
like that, in lower case, and get
the dreaded message 'Mistake'.
Of course, it's a mistake you
mutter, as you reach for the
Caps Lock key, you wouldn't be
fool enough to do it deliberatelyl

Or how often do you press
Break to get your program outof
a mess without leaving yourself in
graphics mode, with enormous
pulsating letters in flashing green-
magenta on a flashing red'cyan
background (try listing your
program that way to find
errors ). Having pressed
Break and forgotten to typeOLD
(such a usefulfeature in itselfbut
easy to overlook) you type in a
PRINT statement to debug the
latest error and lose all the
amendments you have labori-
ously traced and entered in your
program-and that always
happens just befor€ you save the
definitive version of a new
masterpiece.

Again, if you have a Model B
d ving a printer, you may have
b€come ac customed to
preventing scrolling of gour
listings by CTRL/N (cancel it by
CTRUO and don't take any
notic€ of the provisional manual

The BBC Micro's function
keys can be easily

programmed to speed up
your programming. Here we

show you how to do it
QuicklY.

on page 107). It is not uncommon
to direct a listing to theprinterby
the handy CTRUB, to find that
you not only have CTRL/N
stopping the listing at frequent
intervals, but that long lines are
running ofl the right-hand edge of
the paper, because you forgot to
set WDTH 80 or whatever.

USER-DEFINED
FUNCTIONKEYS
It is to other pioneers olthe art oI
staying sane long enough to
master intelactive graphics on
the BBC Micro, that thisarticl€ is
directed. The top row ofthe BBC
Micro keyboard, holds a
decorative row o[ orange keys,
the user.defined function or'soft'
keys, whose full capabilities have
to be exploited by anyone who
enjoys doing more than playing
arcade games on their micro.
Their speciality is this-that il
one or more statements or
commands is 'imprinted' on a
function key by the user, then by
pressing that key the user can
invoke the imprinted sequence at
any time when the micro is in
command mode or waiting for
keyboard input during a
program.

First thoughts on putting th€
function keys to work during a
program development s€ssion
(you may work out for yourself
how to use them to best
advantage for program
responses) lead to some very
simple key sequences. Obvious
sequences, each on its own key,
are the most frequently used
commands (in upper-case to
prevent the confusion described
above) namely RUN, LIST and
C)LD. You could put AUTO and
RENUMBER as well providing
you are that disciplined in your
program development. How-
ever, we'll stick to the first three
in this description, with one very
special key which I shall come to
a little later.

Using the BBC's function keys
you can make your tnicro do more
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LOADING THE
SOFT KEYS
3UN is the easiest command to
:eal with. If you want to put it on
{ey 0, say, the corr€ct way to
':,ogram the key is with the
-ommand:

i(EY9 RU\ iM

.ihere the character ' ' (shown
,s 'll' in Teletext) will be
rterpreted as CTRL. Those of

- ou who are familiar with the
\SCII table will know that
:arriage Return in the ASCII
able has decimal value 13

&OD Hex). The value can be
::ansmitted by sending the
:raracter CTRL/M (M being the
'rrrleenth letter of the alphabet),
.rd M on the function key is
''rerefore interpreted as Carriage
fetr-rrn or CR. When Key 0 is
::essed, the contents of the key
..rll be displayed on the screen
,:d the M executes the
.:mmand, just as though you
3d typed RUN and pressed

feturn.
LIST is a more interesting

::mmand to put on a key. You
-:ay not always want a complete
sring of your program, in which
ase you type, say, LIST 1000,

-200 to list all program lines
etween and including 1000 and

- 200. You could therefore
::ogram Key 1 to display the
:cmmand LIST but not to
.xecute it (leave off the M) so
-.at you can optionally enter line
-:rmbers bef ore manu ally
rressing Return. The key-loading
:rmmand for this is:

r(tYl L l5l

I: you thought we q,ere going to
rut OLD on Key 2, you have
::riss€d an interesting feature.
The position of the Break key on
:re keyboard, next to function
<ey 9, is no accident. The Break
{ey is, in Iact, function key l0and
:an itself be programmed. It will
.lways re-enter the BASIC
rterpreter before displaying the
:ommands programm€d onto it,

is more economical o[ memory
and quicker to typ€.

DOUBLE OR
SINGLE QUOTES
The question of quotes in key-
loading is an interesting
digression. If the first character
after the key number (apart from
spaces) is a quote, then the
whole keyJoading expression
must end with a quote. If you
need a quote as part of the
expression, it can be forced by
two successive quotes; however,
if quotes are not used to enclose
the expression (ie the first non-
space following the key number
is anything other than a quote)
then a quote is accepted as part
of the expression.
For example, these are valid key'
loading expressions:

+KEY' 5A!E "TILtNAIlE"
+KEY5 '5A I/ T

but this would get a bad key
message:

and this would get a bad string
m€ssage:

+(EY5 'SAVE

but this key is the obvious one to
hold OLD for us, as we then get
an automatic Break OLD
sequence. In the rare case when
we do i{rant to delete the current
program from memory, we can
follow the Break OLD key by
typing NEW, a safer state of
affairs than having to remember
to type OLD! The command to
place OLD on the Break key is
therefore:

rKEYl0 0LDir,t

and you may, of course, use
spaces to mak€ the keyloading
commands more legible, but the
spac€ available to all the function
keys is limited to &100 Hex.
Unnecessary spaces may

therefore result in a premature
'Bad key' message if you are
€xploiting the keys to the full.
By the way, before you write into
say the quotes have been left off
these keyJoading commands-
the quotes ar€ optional (unless
you want to force leading spaces,
which otherwide are stripped)
and so I leave them off to save
typing time and error. The
commands:

SOFT KEYS
THAT WORK
HARD
The program shown in Listing I
illustrates these uses of the
function keys, together with one
rather more complicated use
which willallow you to reproduce
th€ date and time o{ day on your
listings. This can be useful if you
pick up an old listing in place of
the current one. The time of day
may seem frivolous, but if you
spend a whole day working on a
development program, it can be
just as useful to know at which
end of the day the listing was
made.

You will alread be aware of

+( t Y4RtN . I0r, t0 lM

and:

.t(EY4 "RENUT,lBER rIr,lg iH"

are identical in effect but the first

G Pettit
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the value ol the TIME function,
either in controlling delay loops
or in monitoring response time;
for example, in CAI (Computer
Assisted Instruction) programs,
where the pupils' performance
can be judged on speed aswellas
on accuracy. You may not be
aware that, although the User
Guide warns that you can't use
TIME to check the Greenwich
Time Signal, it only loses six
seconds in two and a half hours.
Before the advent of quartz
digital watches, that was par for
the course!You can either prime
the TIMEfunction with the actual
time of day, or by setting it to
zeto, yos cari use subsequent
readings from it in 'stopwatch'
mode.

THE SOFT KEY
BUFFER
There is an interesting problem
in forcing a date entered in
response to an INPUT statement
onto a user-defined key. Once
the keyloading program shown
in Listing t has been run, it is
going to be overwritten by the
programs you are in the process
of developing or testing. The
variables associated with this
program, including D$, will be
cleared as soon as NEW or
LOAD is typed. Note that the
soft keys are not cleared by
NEW, LOAD, Break or by
anything else I have tried them
out on, except by switching oI{.
D$ therefore has to be
transf€rred to the part of the soft
key buffer which holds the
contents of Key 9, and line 310
includes a dummy message
('Date not known') preceded by
an '*' to locate this dummy
message area, even if line 310 is
subsequently altered by users of
the key-loading program.

ln case the same idea is useful
to readers for other key uses, I
will show how the input dat€ is
transferred to the soft keybuf{er.
This area extends from

&8000 Hex and &C00 Hex and
begins with 16 pointers, one for
each oI the keys 0 to 9, then one
Ior the Break kev 10, and five
spare which don't appear to
belong to any physical key.
These pointers are offsets which,
when added to &800 Hex, point
to the end of the previous key
message. Any empty keys Point
to th€ last programmed byte in
the soft key buffer and, as each
key message is added to the
buffer, the remaining empty
pointers are pushed to the endof
the new message. As soon as the
buffer is full, the message'Bad

keg' is displayed and any super-
fluous or extra long keys mustbe
cleared (eg by "KEY 9)to release
room for the new key.

Once the'*'inKey9 has been
located (lines 330 and 360) the
first 14 characters from D$ are
copied, or spaces are inserted if
D$ holds less than 14 characters.
The soft key buffer search and
the transfer from D$ are done by
'?'which in lines 330 and 350acts
as a PEEK and in line 390 acts as
a POKE. The program can now
be deleted since D$ is no longer
necessary to hold the date;
subsequently, pressing Key 9 will

clear th€ screen and display the
date and current time.lfyou wish
to add them as a REM to the
program you are developing,
type a line number and the word
REM, th€n use the Copy key to
bring thedate and time down into
the new line. Ifyouintend to have
them printed at the head of a
listing, then remember to press
Key 7 first-but be prepared for
th€ paper to shoot to a n€w page
when the CLS is actioned!

This does make neat formal
listings and, with any luck, you
will never work from an out-of-
date Iisting (or type RUN) again.

40 RElt I U6e6 fLlnc, key6 for calender etc. - kEY t i. l€+t loaded +or
di3play of date anc, ti ei L(se KEY 7 firEt to print them be+ore li5tinE

50 REH
60 REf'l llr Eain program here
7t, CLS
AO INPUT "D.te (,Da>!. 14 charE.) - "Dt
9(, REl.l * Any Beprrator fiay be uBed between hh end mm

lOO I I'IPUT "Tine (24 hr clock) a6 hhrmm - "Ti
110 IF LEN(Tr).i:15 OR VAL(nlDt(Ti,f,, 1)))O THEN l3O
t2o IF LEFT3 ( Tl ,?' <"?4" AND RrBHTr(Trr2)<"60' THEN t4O
13r:, PRINT"Invalid - try again":BOTO IOQ
140 hZ=VAL (LEFTt (Ttr 2) )
15C, $7.=VAL (MI0S (T$, 4. 2) ). B7=O
16(r IF h7.< :,.Cr OR m7.{ }O THEN 190
17(| INPUT "StopHatch mode intended?"Yi
1Bo IF Yt="N" OR Ya="n" THEN Io(, ELSE IF Yt()"Y" AND Ya<>'y* THEN PRIN

T"Y or N|".GOTO l7O
190 T I I'lE= ( ( h7.l6o+nz ) 160+17.) I IOO
2(r1r FEll I To iun the current progrim
2IO T}:EYO RUNIOIM
22o REll t To list !.ith uBer choice o+ line numbert
23O TKEY1 L.
24O REl,t , To turn printer ON & 6croll
2SO IKEYT WIDTHT?i lOlBl
260 REI'I t To turn printer OFFrno rcrolling
27O TKEYA lC I N! tTIDTHO It'l
2AO REM r To dieplay date and tine
:9q REil t If you don't clear l.ey +lr6t, lney qet BAD KEY on relo.dlng
300 IKEY9
3lO IKEY9 rZ=TIHE Dfv I oot mz=izD lv5o! hz=ozDlv6or CLS! P: " t Drte not lrfior.n

at "; h7.tloD24": ";mZilOD6O"r "te7,FlOD6Oim
32O REI.I t addE date to key 9
i3o date*&Boo+?&Bo9
f,4o REPEAT
35O date=date+l
360 UNTIL ?dat€-ASC ( -1" )

s7{r date=date+l
3Ao FOR I7-r TO 14
39O lF t7,>LEtt(DtTTHEN ?(date+t7.)aS2 ELSE ? ( dete+ I7.) -ABC(lllI}l (Oi, 17., 1))
4OO NEXT I7.
4lO FGtl a To add O-D to EREAK k€y
4?O akEYrO OLD: ill
4SO END

PROGRAM LISTING
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Hotel
PETER STREET

VISIT THE CO]YIPLETE SHOW FOR THE HOIUIE USER AND SEE:
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Colourmaster will run on a

Model A or },lodel B BBC Micro
using the Mode 7 Teletext colour
graphics. It is a computer
equivalent of the well-known
Mastermind (Mastermind is a
tradename of Invicta Plastics)
game. The user has the option of
allowing the computer to
generate a secret four colour
sequence or specifying one. This
allows two people to play each

we bring you the ever-popular
game itastermind on your BBc
Micro in a spectrum of colours.

specified colour sequence with
related comme nts on its
accuracy. The number of
attempts to crack the colour
code is limited to 10and ifyou are
unsuccessful, it will ultimately
give you the correct sequence.

The program is structured
and demonstrates the use o{
procedures and functions as can
be seen in the program
breakdown.

other or lets an individual try and
beat the computer. The colours
available are red, yellow, green,
blue or white and are specified by
the R, Y, G, B or W keys

respectively. Each c olou r
sequence input is terminated by
Return.

After each input, the
computer will display the

Lines

20-70

80-120

130 170

180-230

PROGRAM BREAKDOWN
Description

Arrag Declarations.

CLR$ Holds the strings of available colours.
OUT$ Holds the Teletext graphics characters

in the available colours.
COLOR% Holds the secret colour sequence as a

numeric code (1-5).

COLOR$ Holds the secret colour sequence in the
related alpha characters.

SEQUENCE% Holds the input colour sequence as a
numeric code (1 5).

SEQUENCE$ Holds the input colour sequence in the
related alpha characters.

CY. Holds a working copy of COLOR%.

Set up the various characters relating to the available
colours.

Set up the Teletext graphics strings in the available
colours.
Display the operating instructions via the procedure
'PROCINSTRUCT' then clear the screen and request
the user to state whether the secret colour sequence is to
be specified or left to the computer.

Request the user to input the secret code and validates
the input.

Copy the user specified colour sequence to the main
arrays and set up the related character sttings.

Generate a random colour sequence via the procedure
'PROCINIT' and clear the screen.

Form the main ioop which is executed 10 times until an
'all correct' sequence is input.

Displays a failure message followed by the correct colour
sequence.

Prompt the user for another game and acts accordingly.

PBOCINSTRUCT - which displays the game instruc'
tions and awaits input of a space character to continue.

PROCINIT - which generates the random colour
sequence and sets up the related alpha characters-

620 770 PROCINPUT - which requests the input of a colour
sequence and validates the number of characters input.

720-790 FNVALID - this function validates the input colour
sequence and returns an answer 'True' or 'False'

800-890 PROCDISPLAY - which displays the input colour
sequence specified.

900-1070 PROCCOMP - which compares the input colour
sequence with the secret colour sequence and displays a
summary of the result.

240-260

270 320

330 340

350-400

4r0

ro Dli coloit{t)
,o DIn coLona(a)
60 Dli 8Eo|J€NCEX ( 1)

Rt (2!!) +aBm(?s!)
r50 outrr!)-cHR.(id7)+cHR. r?5s)+cNRr (?ss)
160 ouIl (4)-cHRtr raa) +cH

?oo |rSER!€F-FALaE

2'O iEPEAT PPOCINDIT
?so UNrrL FNVALID=-r

?70 FOR rrGr ro 4

, YOt] HAVE FIILEO iIBERABLY '
SEoUENEE llAS :pntxr soc{1

sao PirN. "

5ro oRINr " Yoo

420-440

450-540

550-610

PROGRAM LISTING

MODELS A/B

5o A&B COMPUIII,IC MAY/JUNE 
' 

9A3



35o nRINi iAFr. rRrss,l2) .Lr

: O{ AND IN PC€ITION'
e_ rRrEs*2+r ) :cNRr( r35) ;nrr i or< orJI oF roailloIr"

ll]5,:, eL! 9.od0 i.
arrEipru" rrtiaro'rtDialr txltL

COLOURMASTER

I
51

J Scott

,/

n,,)
\ra*

i#
:

w
,ffi
.l ,

I

w&^b

I

:

I

n

w
tlr

7

fi&w
;

,1
aI

^r
a

;i

::'-xi

T
A&8 COMPUTING MAY/JUNE 

'983



The program presented here
generates patterns like a camera
shutter, and it includes a screen
dump routine for the Epson
range of printers. The pattern
generating part of the program
operates as Iollows.

A polygon of the required
number of sides is drawn on the
screen. Then, a new polygon of
the same number of sides is
generated by choosing points the
same distance from the corners
of the existing polygon, and
joining them together. This
process is rep€ated until the
polygon degenerates into a dotin
the centre of the screen. The
resulting effect is very pleasing,
as can be seen from the ex6mple
screen dumps.

The program as presented
here runs in Mode 4, to ensure
that Model A owners can run it.
Model B owners can try to adapt
the program to Mode I (for
colour) or Mode 0 (for a higher
resolution). In either case, the
screen dump routine will have to
be altered, as described towards
the end of th€ article.

PROGRAM
DESCBIPTION
Line D€scription
60-130

Allows the user to enter the
number of sides of the
polygon to be used in the
pattern and the distance
from each corner of the
polygon at which the
corners of the succedding
polygon will be situated.
S% should be greater than
3, so UNTIL statement at
line 90 acts as a block on
unreasonable values- No
upper limit is imposed, but
very large numbers of sides
will result in a'circle'beinq
drawn not a polygon. MU
should be between 0.5 and
0.99. A value ol 0.5 makes
each corner of the new
polygon start between the
old corners. For this

Learn how to draw
patterns of all shapes

and sizes and print them
out too.

across its width. These dots are
sent in groups of eight, to be
arranged down th€ page, as
illustrated in Fig. 1.

However, the video RAM of
the BBC Micro is arranged so
that each byte is horizontal.
rather than in the verticalformat
required by the Epson printer.
To get around this problem,
most screen dLlmp programs use
some cunning bit manipulation to
arrange the bytes to be sent to
the printer in the correct format.
However, iI the picture is printed
on its side, the bytes of video
RAM are automatically in the
correct form for printingl

This arrangement also allows
you to dump Mode O screens,
which is impossible in the normal
course of events. since the
printer cannot support the 640
dots to a line required by such a
program. Using the method
above, only 256 dots are required
across the page, since each
mode has just 256 vertical points.

The precise video RAM
arrangement of the BBC Micro is
shown in Figs. 2 and 3. Each
character position is simply
divided into eight contiguous
bytes (assuming Mode 4). Thus,
the first byte of video RAM
corresponds to the top byte
(row)of the first character on the
screen, the eighth byte of video
RAM is the lirst byte of the

reason, values of about 0.8
give the best results.

170 Turns the cursor.
180 Dimensions four arrays.

The arrays X% and Y% will
hold the co-ordinates of the
corners of the polygon. Lolo

and M96 are used to
generate the new co
ordinates in. After each
generation. Xo/" and Y9/o are
updated from L9" and M?o.

190 Moves the cursor to the
centre of the screen.
because we are using a
derivation of polar co-
ordinates.

200.230
Generates the co,
ordinates of the corners of
the starting polygon.

240 Starts offthe REPEAT loop
which will only end when
the polggon has degener
ated into a dot in the centre
of the screen.

250.280
Draws the polygon. The
graphics cursor is moved
to the last corner of the
shape, then a loop is used
to DRAW a line to the
others.

290.340
Generates the new co
ordinates of the new
polygon. The loop in line
290 goes through all the
corners, but two corners
are required for each new
corner to be generated.
Thus, J",6 is set to be the
previous corner in line 300.
If this gives an illegalcorner
(ie an element of the array
with a subscript of zero)
then the last corner is used
instead (line 310). Lines 320

and 330 generate the X and
Y co-ordinates the new
corner.

350,380
Updates the arrays Xo/o and
Y% from L% and M%. If L%
and M% were not used. X%
and Y% would change half
way through the previous
loop, so destroying the
algorithm's chances of
working.

390 Checks to see iI the
polygon has got to the
centre of the screen. If it
has not, control passes
back to line 250. otherwise
the program falls through
into the screen dump
routine

SCREEN DUMP
ROUTINE
The Epson MX8OF/T printer is

capable of printing up to480dots

a

a
a
a
o

a

0

2

4

8

l6

32

64

128

a

a
a
o
a

a

Fig 1. The MXSO F,/f p ntet ptints dots which
are sent in groups ol eight.
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CONTINUED OVEN

IRIS GENERATOR

COLUMN ->
0l 23456 +39

GRAPHIC
DETAILS
Before the printer can receive 500

high resolution data it must be
initialized to do so, as in line 480.
This instructs the printer to treal
the next 256 characters it
receives as graphics. The details
are fully explained in the manual 510
lor the Epson.

Line
460

backwards because the
picture has th€ bottom
edge of the left.handside of
the printer page.
Starts a loop through each
of the eight bytes in each
character position. This is
also done backwards for
the reasons outlined
above.
Actually sends the

required byte to the
printer. The address of the
byte is calculated using the
index variables of the three
loops so far introduced. T%
is multiplied by 320 since
each screen line takes up
320 bytes, and L% by eight
because each character
position accounts for €ight
bytes.
Closes up the byte loops
required belore a new line
command can be issued.
Sends a sequence of b14es
to the print€r to get a new
print line.
Ends the loop through all
the character positions on
the screen.

le
z=

Figs 2 and 3. fhe precise video RAM aftangement
ol the BBc Micro.

Description
Removes the spacing the
printer normally inserts
between lines. Line 550
resets the spacing to
normal. The '3' on the end
of this line also de.selects
the printer.
Starts a loop through all
the columns of the display.
This loop is the outer one
because as the screen is
going to be dumped on its
side, the first line printed
will consist olcolumn 0, the
next column 1, and so on.
Initialized the printer to
receive 256 graphics bytes.
Loops through all the lines
of the display. This is done

470

480

490

520

530

540

second character on line one of
the screen, and so on.

The Epson is also used with
an Osborne 1, so it is not
configured perfectly for the BBC
Micro. Specifically, it requires
Line Feed characters to be sent
to it (code 10). The BBC Micro
defaults to not sending out line
feeds, so the "FXcallnumber6 is

used to set the 'printer ignore
character'to be null, to make the
computer send the required Line
Feeds. If your Epson is not
adjusted in this way you can
dispense with line 440. Similarly,
Iine 530 sends a Line Feed ro the
printer. You may have to alter
this line to VDU 1,13 to get a
proper dump.

The other listing is aderivation oI
the routine for Mode 0.

Fig 4. A pattern gehereted by the lris Generator ptogtam
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PROGRAM LISTING
50
6t)
70
BO
90

100
1 1 ..)

l2r)
13C,
140

160
t7t)
lAO
19'l
2(]0
21r:)
?20
7AO
24(l
?30
?6C'
770
2AO
29l:)
;ioo
f, 1r)

34')
350
:6()
3711
;580
390

MODE 7
REPEAT
pRINT TAB (Or 1O) ! CHRI ( 131) ! STRIN6t (80, "
INPUT TAB ( 1 , lo) "Enter numbpr o+ ti des
UNTIL SZ)2
REPEAT
pRINT TAB (O, lO) i CHR$ ( 129) i STRTNG3 (BO. "
INPUT TAB(1t 1O) "Enter 'MU' 

"MUUNTIL HU }'O. = AND MU{1
RMU= 1-l4U
MODE 4
FRINT 57.i" Eides. MU is ";t1U
vDU !3i B2.l?i Di r)i rli
DIM X7. ( S7 ) . YZ ( SZ) rL:i'lS:/.t ,t,z <57.)
vDU 29,64rli 5l2i
FOR T7.=l TO SZ
x7(TZ)=SIN(RAD( (f,6o/57.) +T7.) ) *45r)
Y7. (T7.) =CuS (RAD { (360ls7.)*T7.) ) *45o
NEXT TZ
REPEAT
tlovE xz (s7,) rY7.(s7.)
FOR T7,=1 TO Sz
DRA|4 XZ (TZ) | Y7. (T7.)
NEXT T7,
FOR T7.=1 TO Sz
J'l='17.- |
IF JZ=o THEN J7.=SZ
LZ lrZt =llu*X7. <7L ) +RMu*X7, ( JZ )

nY.l"lX., =nU*YZ lrZ) +Ri'1U*Yv. (J7.)
NEXT T7
FOR T7,=l TO 57.
X7. ('l'/,) =LZ \1Y.t
Y/, \T7.) =t'17. (1't)
NEXT T7
UNTIL ABS ( XZ { 1) ),i 10 AND ABS (YZ ( 1) ).110

4O(, REPEAT IJNT IL 6ET,i:'O
41r.)
4:r1
4:O
441'-t

450
460
47(J
4B(l
49,J
500
51r)
320
530
54l:,

6r t)
7
1, ?7r 1,6s, 1! A
L7.=() TO 39
1, ?7. 1,75,I, Ot 1,1
TZ=JI TO O STEF -l
67.=7 T0 O STEP -l
1r ? ( H I MEM+T7.*32o+67.+L7*B )

G't, -t7.

lr1f,!1tro

t, ?7" 1! 50, f,

REII
REM
REM
*FX
VDU
VDU
FT]R
VDIJ
FOR
Ft]R
VDU
NEXT
VDU
NEXT

SCREEN DUI"IF

fhe ltis Generatot ptogram and the screen dump

550 VDU
560 END
Listing 1 .

46C) *FX 6.O
470 VDIJ :
4AO VDU 1. ?7r l,55, l r B
49(.t FOR LZ=t:t 10 79
5OO VDU 1.27, 1.73, 1 ..r, t r l
5l(_) FOR TZ=:I1 TO [, STEF' -1
SiO FOR G7,=7 TO O STEF -1
53r:) vDU 1. ? ( H l MEM+T7.*64o+67.+L7.*8 )
54(t NEXT GZ. T7.
55O VDU 1. lf,, I, lrl
:60 NEXT LZ
s7o vDU 1.27, 1.5(), f,
5BO END

Listings 2. fhe screen dump routine in Mode O

54 A&B COMPUTING MAY/JUNE I9A3
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TIre BBC Progrdmme
- d spocligltt on
Riclrdrd Gomm

.\'hen the BBC producer David
]]len was gathering material to
.ature in the micro computer
:eries 'Making the Most of the

"licro'he 
was anxious to have

:dinary people using micros for
-:ore than just playing games.

Richard Gomm, seen in the
:'st programme of the series, was
aealin this r€spect. Not onlywas
? getting the real benefit from
.srng a micro, but he also had a
t:eat deal to say about it.

WELCOME TO
THE MACHINE
"licrocomputers, 

according to
?:chard Gomm, are to further
. \isting interests: "The dang€r is
_at in some cases the micro
ecomes an end, not the means.l
.ant people toseea microasjust
::rother piece of equipment
.rich they might use in their
-aily lives".

Featured in the first
series of the BBc's

Microcomputer
programmes, Richard

Gomm's story is one of
computing's success

stories.

beginning. Now living with his
parents in West Wales, Gomm
was faced with the task of
producing a thesis of around
60,000 words of closely argued
philosophical analysis for a Ph.D
at Swansea University. Although
he had no knowledge of
computing, he got himself a
micro on which he could run a
word processing package. As he
put it, "The freedomthis gave me
was marvellous! Now I could get
my work in the precise form I
wanted be{ore printing it letter
perfecl. This did not mean my
work was necessarily any
better-l just had no excuses
now!"

BREAKING
THROUGH
Although a breakthrough, the
software did not do all he would
have liked and, knowing it

Thirty year old Bichard
Gomm became aware of the
potential of computers while
studying philosophy at York
University. Severely disabled
due to an accident at birth, he
was writing essays using a rod
attached to a band around his
head-the only part of his body
he can control-to press the
keys of an electric tlDewriter.

This was a slow and laborious
process that mad€ no allowance
for mistakes or second thoughts.
Friends suggested a computer
could help but the b€st option was
rather large and unfriendly, so
the idea was not very practical.

However, in 1979 the
situation changed. Computers
tecame smaller and cheaper. A
new era of computing was

$w
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was unlikely that any other
package would meet his rather
specialized needs, he set about
writing his own. Learning
everything from books and
manuals, his 'Theseus Text
Editor', as he calls it, took a year
to write. His father, Mervyn
Gomm, remembers howitwas at
the start, "lt was terribly
frustrating for him. The first few
weeks we'd go into his room and
Bichard would be bathed in
sweat and up on the screen

would be'Syntax Error'. We'd go
in at nine o'clock at nisht to see if
he was ready for bed and he'd say
'No, I've got to put a bit more in'.
He really put his mind to
mastering that computer."

After twelve months of effort
he had a word processorwith the
facilities he needed to make
writ ing easier. Its major
advantage was the definable
vocabulary of up to 780 words
which could be placed in the text
with the minimum of key
strokes. For example, by
pressing'4' and then'B'he would

get the word'before'. The 50K
program would even print out his
name in a form that imitated
ordinary handwriting, giving him
a 'signature' for personal
correspondence.

His mother, Kathleen Gomm
noticed the difference it has
made to his writing, 'tl'm not sure
that he actually does more
writing but he's more satisfied
with the writing he does because
by the time h€ prints it out, it's
exactly what he wanted to say.
Whereas in theolddays mistakes
would remain because of the

sheer physical difficulty of
typing".

IN CONTROL
Word processing was just the
first of the jobs he hadin mind for
his computer. The next was to
try to achieve some form of
control over his electrical
equipment. He had seen an
advertisement for 'mains relays'
that couid be switched by
computer. "My idea was to gain
control over my lamp, television,
radio and so on via my micro.
Suddenly I did not have to ask

56 A&A COMPUiING MAY/JUIIE 19A3
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r€ople to switch the lamp or
:.lnter on. I no longer had to
:ersuade people to watch the
::e movie with me; my software
.. ould turn off the TV after it had
:ished. I could control my

: rvironmentl"
The software he wrote would

rontrol up to six mains devices,
..ritching them on or off at any
:::'eset time. Commands are
.:'rrered either through the
-:yboard or by pressing a
r.essure pad with a correspond-
'rg visual display on a second
"ronitor. As the system would be
': use twenty four hours a day,
even days a week, he uses a

::cond smaller micro to run the
::ftware, thus leaving his main
-3K RAM computer ftee for
'irlher software development,
'..lrd processing or games.

Although he is reasonably
:3tis{ied with his programming
.:hievements and acknowledges
:at they have extended his
:3pabilities as a writer as wellas
.:ving him an extra degree of
rdependence, he knows that
:icros are only part of the
:olution to the problems of
::sabled people. After watchinga
?levision documentary film
'. here someone similarly
::sabled was provided with a
. oice through a microcomputer
:rd was then seen using it to
rder a pizza over the telephone

-e commented "lt's one thing to
:€ able to order a pizza but it's
::lother to be able to open the
:oor to go get it."

THE PEN IS
MIGHTIER...
3omm hopes one day to provide
r:s own solutions to problems
:ke that by combining his
:kills as a software writerwith his
ltimate knowledge of the needs
i the disabled. An example of

::ris is his own difficulty in using
-1e conventional computer key-
roard which places a great deal
:i strain on his back. To
,,ercome this he envisages a

:omputer system operated not

point to letters and words onone
screen and they would be
registered on screen twoas ifyou
had typed them in."

Micros may turn out tobethe
means to achi€ve what he wants,
but for Richard Gomm they will
never be an end in themselves.
He has already published two
volumes of his poems and hopes

to do more in the near future.
And there is also his weighty
thesis on his hero, the
philosopher Ludwig Wittgenstein

It was Wittgenstein who said
"The limits of my language are
the limits of my world". HalI a
century later Richard Gomm
could say th€ same about
machine code and BASIC.

RICHARDGOMM

A&B COMPUTING MAY/JUNE 
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by a keyboard but by some kind
of input device that could work
over a distance, perhaps some
kind of light pen: "My idea would
then be to have twoscreens. One
screen would have menus and
alphabets etc.-in a way this
screen would be the kegboard.
The other screen would act as a
normal screen. Thus you would
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This program might be uselul for
anyone using a BBC in
connection with a survey or
experiment wh€re the frequency
of events is being studied.

The program s€ts up the
computer as a data collection
device which can record up to
2,000 events in 10 different
classes and then write a file
where each record contains the
class of an event and its time of
occurrence. Obviously, the
subsequent treatment of the data
is very much dependent on the
kind of event being studied and,
therefore, no attempt has been
made to provide methods of
analysis.

Each class is assigned to one
of the function keys and the user
is requested to provide a short

collecting data lor a
survey? This programs
shows you how to do it

thorouglhly yet painlessly.

::""a: :""':iJ,:"';: JifiHl
ll'il',,:1 ;:::':" ff :: "iq
.,.I', T,iJ"Ti'";.:".[i
(takini your po*e. supolv flfl

ff fi:,:".1#[J;fr;:lH
and bicycle. This would r{
function keys 0 to 5 only and fl
data file could be used to prod
information on traffic density a{
tlpe over a period o[ time. I

Naturallg, it is important {
read back thp data filp in tfl
same format asit was writtenaJ
the lines 580 to 630 should bl
mirrored in the file readinl
procedure-with appropriatl
changes, of course. t

description. This description is
displayed on the top half of the
screen to act as a reminder
during the data collection. The
lower half of the screen displays
the total number of events sofar,
the last function key pressed and
the number of events in each
class.

CLASS
STRUGGLES
When the user has entered the

class descriptions, Return is
pressed and data recording
starts; whenever a function kev is
pressed, the time (taking the
pressing of Return as zero) and
key number are stored in arrays.
The program can be halted at
any point by entering 's' and the
data saved on tape. As it stands
the program can deal with up to
2,000 events, though there is no
reason why this should not be
increased or decreased provided
line 11.0 is also changed; this line

MODELS A/B
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D Il.lOLOCI{ ( ?OOt,) . FtiEYZ ( :rl{,O ) . DESCi ( 9 )

F'ROC!ietL'p
FEPEAT

A= INIiEY (Q)
lF A=-r G0T040
IF A=ASC ('E') F'ROCrave: DONE=TRUE
IF A)96 AND A.l1O7 FROCrtore
UN'IIL DONE

END

IF N=?OOC' PROCover{ 1ow: GOTO
N-N+1
CL0CF:(N) =TIlt€
SUf!Z (A-97) =5U1,!7, (A-97 ) +1
Fl.lEY7, (N)=A-97
FRINTTAB (ar. 1A) CHRi 1 Jf "Total s
FRINTTAE((,, I6) CHF$1f,C'i N+1 "
F(IRJ=(, TO 4

. !lLl14Z (9)

]

ao
90

:10

EVENTS. LAST EVENT = " l Fl. EY7. (N)

' i StJl'1z ( J), TAB (20. 19+J ) "l(EY " I J+5, " =' I 5Ul'17 ( J+3)PRINTTAB (Q. I9+J ) CHRTT:5O"hIEY 'iJ
NEXT

ENDPROC

-,:)

:tr

:(r

:l(l
-: -r-l
:.1()
:51:r

:90

:to
: ltl
:lrr
r:rl
,i4t_r

=5(,
a6t:-l
-71)
:8('
:90
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CLS
PRINT""Enter a brie{ de6cription of theL'''6vent asltrqned to each +Llnctlon rey'"

FURI=o IO 9
5llM7(I)=C,
FFINT"I1EY "t1r' i' t : I NF,U] DESCS ( I )

OESC$ ( I ) =LEFT$ (DESC!6 ( I ), :5)
NE X'I'

N=- 1: DONE=FALSE
INF,UT'" ''F'RESS FETIJRN TO START FECORI]ING"A9
cLs
F'RINT' '

FRINTCHts$1:1"I:EY "I It "- "DESE$ (] )
NEXT

PRINT'CHBe1trl"'s' wiII terminate re.:ordino"
F,E I NTCHR$ 1 ii4STF 1N6S (14, "*')
*l"iEY(r a
*|iEvl b
*F:EY: C

*IIEY;T d

+I:EYE {
*t EY6 q
il]EY7 h
*I. EYB i
+liEYg I
T IllE=o
ENDFFOC

DEFFEOEsave
EL5
INFUT" "Enter +i le na0e 'Ai
A!!=LEFTi (Al. 1O)
tF At=!,,i 6oToe4{l
X=OPENOUT (At)
PRI NT6X ! N
FORI=O T0 N

PRINTCX. CLOCl.i ( I ) . FHEY7, ( I )

NEXT
cLoSEex
ENDPROC

DEFPROCoveT+ I ou
FORI=(r TO I f,: PR I NTTAE ((). I ) SF'C ( tr9 ) : NEXT
PRINITAE(S.7) ''NO I'IOFE EVENTS CAN EE RECORDED. "TAE(5.4)'FLEASE SAVE YOUR DAIA NO]/]. "
ENDFROC

DATA COLLECTION
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When a new machine becomes
available on the market, there
inevitably follows a deluge o,
books telling us how to use the
rnachine to its best advantage.
The BBC Microcomputer is
certainly no exception and we
take a look here at some ofthose
books.

No doubt more books will
keep appearing on the
publishers' Iists as more people
investigate and exp€riment with
the BBC Micro so don't assume
that this list ends here!

The BBC Micro Revealed bv
Jeremy Ruston is published by
INTERFACE at e7.95 for 144
pa*s.
ISBN 0 907563 15 5.

introductions to use o( popular
microcomputers. This begin-
ner's guide really does begin at
the beginning: it assumes that
you want to learn how to us€ the
BBC Microcomputer in your
work or leisure. rather than

become a theorist in compulra<
The book provides a sin,p,E
down to earth, jargon-free in:::.
duction to the machine ani::
soltware.

Many applications of ::,.
BBC Microcomputer ar:
described including busines-.
educational and hobby uses: r:;
micro's ability 10 produce arE
draw pictures and diagrams -.
explored and explained; arc
programs lor a large number cr
graphics applica tion s ar€
presented. The book willnot oni,
appeal to the new BBC
Microcomputer owner but alr
to potential buyers since it will te:
them how rhe BBC Microcom
puter operates and performs anc
will help them assess whether the
machine will suit their needs.

Learnins to usc the BBC
Microcomputer by P N Dane b
published by Gower Publishing
Company Umited at t4.95 for 84
pagss.
ISBN 0 566 03452 2.

The Computer Book: This
publication. although produced
by the BBC, has no direcr
.onne.tion with either the BBC
Micro or The Computer
Programme. It simply attempts
to introduce the 'computer shy'
individual to the wide and diverse
subject of computing, covering
the ground in a relaxed friendly
fashion. The book doesn't
introduce ang radical new ideas
and certainlv cannot be reqarded
as a 'text' on computers but then
that isn't really its object.

The features which really
make this book stand out are its
excellent production and layout
and the clever use of photo-
graphs, illLlstrations and
cartoons to keep the reader both
interested and amused. If the
quality of the editorial conlent
was to the same standard . . .

The ComDul€r Book by Robin
Bradteer, Peter de Bono and
Peter Laurie is published by BBC
Pubiications at 86.75 to. 254
pages.
ISBN 0 563 16484 0.

Buying a book to suit your
needs can be risky. we help

you decide which one.

1

\
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The BBC Micro Revealed: If
you've mastered the contents of
the manual that came with your
BBC Microcomputer and now
want to continue your
exploration of the computer's
functions and capabilities, this
book is for you. The author, a 17
year old student, spent months
delving into the computer's
internal operations in order to
reveala large number ofsophisti-
cated techniques to help the
reader improve his or her
programming skills.

The book includes the
following features: details of how
to construct your own display
modes; a waytoscrollthe display
in any direction (up, down,
sideways and even diagonally); a
visual a nalogue oI the
computer's memoiy trans-
actions; information on the way
in which the computer stores its
programs and line numbers; a
technique for increasing the
speed of your programs by up to
10%; instructions on how to pass
arrays and matrices to user-
defined functions and proce-
dures; and much, much more. If
you're serious about developing
your programming skills on the
BBC Micro, this book will prove
an invaluable aid. Learning to use the BBC

Microcomputer: This is one
of a new series of'Learning to
use' books, designed to provide
potential users, established
users, teachers, students and
businessfolk with standardised

\
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30 Hour BASIC: If you want
:o approach the subject of
:omputer programming in a
!isciplined and methodical
:ashion then this book, which has
:een produced in coniunction
.,"ith the BBC series, is almost
:ertainly a recommended buy.
You don't really need a micro to
.omplete the course, although
cne would be helpful, and the
cook is not specifically rehted to
:he BBC Micro. . a special
;ersion is also available for the
Sinclair 2X81.

If you like your approach to
.omputers to b€ light-hearted,
:his book will probably not
ippeal. Also, its apprcach means
:hat as well as learning the ins
and outs of BASIC programming,
you will learn to write clear and
logical programs, something that
rappens all too seldom.

ffiffi
Practical Programs for the
BBC Computer and the
Acorn ATOM: This somewhat
slimmer volume contains four
chapters based around a number
of simple programs which are
reproduced for both the BBC
Micro and the ATOM. The
presentation and layout is
excellent and th€ structure of
each of the examples is clearly
explained. However, the real
m€at is to be found in the fiIth
chapter which presents SPL,
Simple Programming Language,
a new compiler for both types of
micro. As well as providing a
second high-level hnguage, this
chapter demonstates how to go
about wriling a simpl€ compiler.

Practical Programs {or the
BBC Computer and the
Acorn ATOM by David
Johnson"Davies is published by
Sigma Technical Press
idistributed by John Wiley &
Sons Ltd)ar e5.95 for 120 pages.
lsBN 0 905104 14 s.

Assembly Language P

programs, the book is
completely self-contained, and
has various appendices on the
6502 instruction set, floating
point and the user porl, and a

section on combining programs
in the BBC computer using
PAGE and *LOAD.

Two companion tapes are
also available with the book if you
feel you do not want to lype in all
the programs yourself.

Assembly Language Pro"
gramming for the BBC Mkro-
contputer by lan Birnbaum is
putlished by Macmillan Press at
08.95 for 305 pag€s. The
casseltes are f9.00 €ach or
115.00 for two.
ISBN 0 333 34585 1

BASIC Programming on the
BBC Mic rocomputer: To
have produced this introductory
book in so short a time is a
remarkable achievement by both
the authors and the publishers.
The sadfact, however, is that this
is an introductory book, and as
such tends to leave you waiting
for more. The volume was put
together with the assistance of
Acorn, the company who
designed and produced the BBC
Micro, so it is very specifically
related to that product.

The book is practical in
nature with lots of small
examples to try out and
problems to solve. The actual
information content is not
significantly more than that in the
early version of the User Guide
except that th€ facts have been
arranged in a more readable
form. Although the book has
areas of weakness, it does stand
up as an introduction but one
hopes that the sgcond volume
will not be too long in coming,

BASIC Programming on th€
BBC Mkrocompurer by Neii
and Pat Cryer is published by
Pr€ntice Hall Intemational at
[5-95 for 205 paS€s.

ISBN 13 066407 3.

ro.
gramming for the BBC Micro.
computeri Every BBC Micro
comes equipped with an
immensely powerful and very
fast asembler; assembly
language statements and BASIC
statements can be freely mixed
which enhances the program-
mer's potential control over the
machine.

This book assumes that the
r€ader is proficient inBASIC, but
assumes no knowledge of
assembler at all, taking you step
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by step from the basics to
complex implementation.

The book is aimed at three
tlrpes of reader: current ownerc
of BBC Micros who want to
extend their knowledge into
machine code; the teacher or
student of Computer Science
who wants to use this textaspart
of a structured course; and
those already experienced
BASIC programmers who are
wondering whether to buy the
BBC Microcomputer.

Containing 73 listings of
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Progra6ming the BBC
Micro: This book, written for
the user of the BBC Micro,
concentrates on the program-
ming and application of the
machine, assuming little or no
knowledge on the r€ader's part.
Early chapters introduce some
practical points on programming
the micro including functions,
sub ro utines, procedures,
program development and
program libraries, etc.

Following chapters cover
features of BBC BASIC as
applied to graphics, words,
numbers, and the machine's
sound facility. The book covers
slightly more advanced topics
such as machine code, Hex,
assembly Ianguage program-
ming, interfacing and file
handling. The finalchapter looks
at hardware, and appendices list
the hardware specification, error
codes, ASCII codes and the6502
instruction set.

Programrning the BBC Micro
by John D Ferguson, John
Gordon, Louie Macari, Simon
Rushbrook Williarns and
Anthong Shaw, and €dited by
Peter Williams is pr.rblished by
Bullerlvorth & Co at 46.50 for
167 pages.
ISBN 0 408 01302 8.

Let Your BBC Micro Teach
You to Program: This book is
the idealcompanion for you ifthe
BBC Micro is your first
computer. It takes you step by
step through programming in
BBC BASIC (giving a number of
worthwhile programs) and then
advances to help you develop
and expand your programming
skills gradually.

Once you have mastered the
fundamentals of BASIC, this
book will help you understand
and apply such things as the use
o( the ENVELOPE command,
how to master the qraphics and
use them to best effect. the use of
VDU drivers, graphics windows,

The Book oI listings. Fun
Programs lor the BBC
Microcomputer: This first
BBC book of listings contains a
host of games and other
programs, ranging from arcade-
like action programs, through
board games which will tax your
wits, to some startling graphics
dpmonstrations.

The authors have tried to
make the most of the colour and
sound potential of the BBC
Micro, writing programs to run on
both models.

The programs were developd
on both the Model A and E
machines with the 0.1 Operatng
System.

Structured programmirg
techniques have been used asfz
as possible. Although progranr
may thus be a little longer tha
strictly necessary, they do tend
to be relatively easyto debug and
modify. Many of the program
notes include suggestions as lo
how you can adapt the programs
to make them your own and to
develop them Iurther.

The programs are intended
to entertain and to teach useftl
programming techniques.

Easy Programming lor
BBC Micro: This book is
explicitly a beginner's guide to
working with the BBC Micro-
computer. Starting with an
explanation of what a computer
is, the author takes you through
the complexities of BBC
computing including animation,
strings, the use of flowcharts,
editing, arrays, the comprehen-
sive sound capabilities of the
BBC Micro and includes a case
history of a bugged program.
Included in the text are 28
complete and ready to run
programs and another 12
'additional programs' are listed at
the end of the book which can be
copied and RUN at any stage.

The book was written before
the full BBC Manual was
available but it is suggested that
the two should be used in
conjunction.

Let Your BBC Micro Teach
You to Program by Tim
Har tnell is published b9
INTERFACE at {6.45 for 193
pag€s.
lsBN 0 907563 14 7,
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how to define your own
character, the use of functions
and procedures, and ways oI
writing better programs. There
are a number of utility andgames
programs in the book, ready to
run,

The BooL of Listinqs. Fun
Proqrams tor rhe BBC
Microcomputet by Tim
Hartnell and Je.€my Ruslon is
published ihe the Brltish Broad
castirs Corporation at f3.75 for
156 pages.
lsBN 0 s63 16534 0.

Easy Programming {or the
BBC Micro by Eric Deeson is
published by Shiva Pr.rl:iishing
Limited at ls.qs hr 128 page$.
lsBN 0 906812 21 6.
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TtIE Wat are you. , Barbarian or Wzard?
Choose your character lype carefully. . , Barbarian
recover quickll bul lheir magic doesn'l come easill . L
A Wizard? Slow on the draw and slow lo mature...bul
live long enough and grow wise enough and your
lightning bolts are almost unstoppable...

s

a
The Valley is a rral-time game of adventure ard survival, You may choose one of five character tlT€s
to be your p€rsonal 'erlension of self to hattle and pit your wits againsl a number of monslers. Fmd
ftasue, fighl a Thunder-Lizard in the aid deserts of the Valey, conquer a lGaken in the lakes
$nounding the drcad Templ€s of Y'Nagioih or cauteris€ a Wraith in the Eack Tower. In fact, live out
the fant&sies you've only daled dltam aboua. BUT BEWARE,..morc die than live to tell the tale.

You've read the pmgram (Computing Today - April '82 . . . Now buy the tape. Tape versions (111.,15

each inc P&P rnd VAT) available for: Zx Spectrum (48f), Atad,m and &n (32K) Ihagon, Tandy
TRS80 Model I kvel 2, BBC Model A ard B, Shary Mz80A, Sharp MZ80K (l8K), VIG20 (wnh r6x
RAM pack) and PET (New ROM, 16K RAM minimum). Disc veNion (!13.95 each inc P&P and VAT)

available for: Apple II (DOS 3.3), Sharp MZEOA, Sharp MZ80K and PET 8032 (8m drives). FUI
instructions are included with the garne, but if lou want more detail on the program, a 16 page reprint of

the origind 'C-omputing Today'article is available at !1.95 all inclusive.

lill in the coupon and f
rcfum it to: I

I

ASP Software,ll
ASP LId, I

Plersr send me lhe llrlkrning rrrsn)ns ol
Ihr lalkr lape...... . . . Cz tl LJ5 all

inclu\irc ot P&P snd \ AT.
l)ir(......... (rt13.95 all inclrrirc ol

P&P and vAT.

I enck)\e m! chequr/P05lal Ord€r/
lnlerralir)nal Mone! ()rder (d€lete as neces\arr) tor

rI 1.....(Made payrble lo AsP l,ld)
or l)cbit ml Access/Barcla!(rrd

(delrtc as necess.r! )

l-LLrl
145 Chaing Cross Road, | 

",""* 
,,,. ar ()( h ( {pt I Al s

London WC2H OEE I nn"r,". Mr\ v,\\, ..
I

and become one I AI)DR[ss

t........
I

lsisnrrure

of the many to play. . .
The Valley. . .

POs t (r)l)t

l)alc

TRADE ENQUIRIES WELCOME

Despair not, we have lhe plogram ready and waiting 0n tape to
save your fingers the chore of typing in all that incredibly complex code so, even if you did see the game in our April

issue and were daunted by the task there's absolutely no excuse 
'or 

n0t getting a copy now.

The program follows the style o, that arcade favourite, Frogger and you must negotiate youl green coloured friend
across first a road populateal with last moving cars and lorries and then over the river by means of turtles and logs.

Frogs may be able 1o swim but iI your turtle decides to sink you'll be swept away by the current. 0nce across with
three oul ol your four frogs y0u'll be able to score bonus points by catching the flies that appear over the river but,

take care that you donl run out of time!

All in all itt a great, fast moving game that any number of people can play and, just to add t0 the spirit of the thing
the program stores the t0p ten players' names s0 you can measure your perlormance. How much are we charging for this

minor masterpiece? Just f5.gg all inclusive!

To order simply fill in the coupon and send it with your remittance to:
ASP Software, ASP Ltd. 145 Charing Crcss Road, London WC2H 0EE

Plsase send me .... tape(s) of Frogter
Ior my 32K BBC Micro

L

ROGLE ROGLE

GLET

I enclose my cheque/Ponal Order/Money Order

!I .'.......,,"yabre to AsP.,r, fiEF

-
Debil my Access/Barclaycard (delete as necessary)

Pl€ase uBe BLOCK CAPITALS and include your poltcode.
NAME (Mr/Mrs/Miss)

ADOBESS.

ttrr IIIIIIIIII

IIIIIITIIITTIIII
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Even though the Color Graphics
Printer (CGP-115) is really a

Tandy computer peripheral, it
has a standard Centronics-type
parallel interface and surpris'
ingly, for such a low cost printer,
a RS232 serial interface as well.
Therefore, the printer should
work with most of the personal
computers on the market that
have a printq port. The means
the BBC Micro.

CHEAP AT THE
PRICE
For those people looking fora

low cost printer for program
listings and the like rather than
for high qtnlity word processing
printout, then the CGP-115 must
be a printer worth considering.
The cost of this printer (0149
inclusive) makes it cheaper than
say the Seikosha GP range, the
device also boasts the obvious
added attraction of the excellent
graphic capability (as well as
text) and the choice of four
colours-red, blue, green and
black. The CGP-115 is an X'Y
plotter rather than a convenl
ional printer and has many
Ieatures which make it unique. it
prints out on four and half inch
roll of paper but does have the
ability to print 40 or 80 charactels
per line in text mode: with 80
characters per line a magnifying
glass is optional! With printer
commands like move, draw,
rotate text and selectable
character size it has much
potential and will be found in
many different applications as
well as for the computer
hobbyist.

NOW FOR THE
GOOD NEWS
The CGP-115 has been well
thought out and designed
(needless to say it has a 'Made in
Japan' sticker on the case); for
example, it has not one or two
but three different and selectable
power'on function tests!

The good news for the BBC
Micro owners is that no

Tandy's Colour Graphics
Printer provides you with

a useful, cheap alternative
for the BBc Micro.

sending "A" (return) to the
printer (ASCII 4=65). This will
reset the penposition and put the
printer into text mode. It is best
to adopt a particular convention
about the format of these
commands to avoid future
difficulties.

This program generates
patterns on the CGP-115, similar
to the pattern shown on the box
which the printer is packaged in.
The program also displays the
same pattern on theTVwhile the
printer is plotting out; the
colours, will be different.

The program prompts for the
number oI points and assigns this
value to variable N%. The
program takes N% equidistant
points oI a circle (lines 10 - 130)
and puts the values into arays
X% and Y%. The program will
draw a straight line from one
point on the circle right around
the points, missing out either
one, or two, or thr€e points until
it reaches the point it started
from. The next colour is used
and the process is then repeated
until all the points on the circle
have been connected.

Lines 140 to 150 initialise the
printer for graphics mode and to
plot using 'solid' lines (there are
15 different line types from solid
to dashes to dots!). Line 160
makes sure there are an even
number of points on the circle.
C% is used for selecting the
printer pen colour. The
procedure definitions (lines 240
and 250) send the command 'M'
for move to the printer with the
three necessary values, and
likewise the 'D' for draw
command. Lines 160 to 290 draw
the pattern onto both the screen
and printer.

The printer moves are draw
command are very similar to the
BBC Micro's VDU command. By
manipulating the equations in
Iines 100 and 110, different types
of patterns can be created.

SPEEDING UP
When I first used the program I

hardware modifications are
required to connect the BBC
machine to the printer via the
parallel printer port. The
software which controls the
printer, however, has to be in a
slightly different format to that of
the information and software
examples in the manual. The
manual assumes, not suprisingly,
a TRS-80 or a Tandy Color
Computer will be used.

It is not possible when using
the CGP-115 with the BBC
Micro to use the PRINT CHR$
(number) statement on many of
the commands, as the screen
VDU driver will interpret
(number) as a VDU graphic or
colour definition command.
However, there aie severalother
ways of sending instructions to
the printer from a program.
Using the VDU 1, (command)

statement (which in many
respects if the same as CHR$)
will send the next instruction
only to the printer. Should you
not be familiar with the VDU
commands please refer to the
relevant chapter in the BBC
Micro's User Guide.

AT YOUR
COMMAND
Some of the printer

commands require to be
terminated with a Carriage
Return. It is advisable to insert
VDU 1, 13 (Carriage Return =
13) after each printer command
even if it may not alwavs be
necessary. The ASC and PRINT
commands can also be used with
VDU 1 for lesibility. For
example, (VDU 1,65), (VDU 1,
ASC"A") and (VDU 1, : PRINT
"A"), all have the same effect of

ODELS A/B
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TANDY PRINTER

...as delighted with the speed
':.rease, one screen now taking
.ss than two minutes, just
. rough time to go and put the
-:?trle on. However, I was loading-ie screen dump program after
-.inning the graphics routine and
'^rs meant I had all kinds of
':essages appearing on the
:.reen, such as Loading and
3UN,

The final problem, then
'.as to merge in some way the
'.\,o programs, so that typing
lUN would start the graphics
::ogram and then continue with
"re printer program. It's quite

;asy to do this when you recall
-ow the BBC Micro stores its
'rograms internally. A BASIC
'r ogram is stored from a location
:rven the name PAGE by the
,erating system, and to start
,rth PAGE is location 3584 in
:ecimal. Once the program is in''re memory, the first free
rcation above it is given the
:ame TOP. You might think,
-rerefore, i[ you nowreset PAGE
.r'tth:

?AGE-TOP

)-ffi '.\.:v-w N\

\

I

The second program would start
oading from the lirst free
location above the first one.
Unfortunately, it's not quite so
simple. For reasons best known
to itself, the variable PAGE can
only take values which are
multiples of 256, so a few more
steps are needed; here's a simple
wag of doing it:

load the graphics program.
find how long it is by typins
PRINT TOP (suppose TOP
is 4171).
find the next highest number
divisible by 255 (this is 4352).
add two more lines to the
graphics program.
nnn PAGE = 4352 (or
whatever)
MrnM RUN

make sure yourscreendump
has higher line numbers than
mmm.
typ€ PAGE = 4352.
load the screen dump
program.
type PAGE = 3584 and RUN.

It's as simple as that, but don't
forget to switch the printer on!

PROGRAM LISTING
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il 330 Delay and beep.
340 Prints goat.
350 Puts questions into'pack'.

PROC PIC (X"/",Y"/",S./")
Draws picture, S"., at X"-^
Y%*20 in the required colour.

PROCBLANK
Blanks the lat goat.

PROCDELAY
Waits for 0,/50 centiseconds.

PROCLEAR
Wipes the screen from Y1 to Y2,

PROCPLAY
590 Empties the keyboa

buffer.
600 Chooses F from oack. I
610 Takes F from oack. I

'o *'i}"o" *l"l"r"igl
alwavs Dositive- t

630 Prinis' question, inprl
quess GS. t

640 6bars and ooes to 6i0l
G$ does n-ot include I
number. I

650 Accesses PROCRIGHT
PROCWRONG. I

PROCRIGHT
690 Sound'pins'.
700-710 Clearsquestion.
720 Blanks old goat.
730.740 Prints jumping goat.
750 Prints new goat.
760 Adds 1to R%.

PROCWRONG
800 Buzz
810 Changes colour.
820-830 Prints right answer.
840 Clears sums.
850 Resets colour.

PROCEND
890 If R%(10, skips to line 970.
900.950 Goat eats grass.
960 Increases base N%.
970 Delays.

PBOCTITLE
1010 Prints SUMS.
1020 Prints instructions.
1030-1160 Prints goat sequence

Ior first run only.
Some of the variables are defined
as integers to save variable
storage space. The program
structure makes it possible to

Make learning more
interesting for your
children with these

three programs, sums,
Birthday and Rainbow.

This is to show how graphics with
user defined characters can
improve a simple program.

The title is displayed, and a
sequence of a goat crossing a
river. The child is invited to h€lp
the goat cross the river b9 getting
all the sums right.

KIDS STUFF
The child is asked to add two
to a number betweenoneand 10.
If the answer is correct, there isa
sound signal and the goat
proceedsi the goat stays put.

If the 10 questions are
ahswered correctly the goat eats
some grass on the other side of
the river, and the program re-
runs itself with an increased base
number. If any answers are
wrong, the child is given more
practice at the same level.

VARIABLES
To.6 Question number.
N% Base number-
F Number to add.
Io,6 Loop variable.
X",t Horizontal position of

picture.
Y?o Vertical position of picture

above 20.
S"/o User defined picture.
Q Delay factor.
11.12 Vertical limits of screen

to be cleared.
Q"/"(F) Is (-1) il F has been

used, otherwise zero.
496 Correct answer
G$ Guess.
R9. Questions right so far.
Q$ Addition or subtraction

factor.

PROGRAM
DESCRIPTION
Line Description
70 Accesses error routine.
80 Selects mode, removes

cur50r.
90 Accesses in it ia lising

procedure.

100 Accesses s€t up pro-
cedure.

120 Accesses question routine.
130 Adds 1 to T%.

Accesses PROCEND if 10
questions asked, other-
wise goes to line 120.

1190 Error routine for ERB
( ) Escape.

1200 Mode 7, no cursor.
1210-1230 Asks if the program

is to be re-run.

PROCINTT
170 Defines N%. Dimensions

Q%(11) and allows
maximum space for G$.

180 Takes auto repeat off
keyboard.

210
220
230
240

250
260

PROCSETUP
290 Intialises R% and T%
300 Prints l€ft bank.
310 Prints river.
320 Prints right bank.

Chooses colours.
Defines envelope for sound
signal.
CHR$224 goat stands.
CHR$225 goat iumps.
CRH$226 goat eats.
CHR$227 river and step'
ping ston€.
CHR$228 left bank.
CHR$229 right bank. The
two banks can differ if
prelerred.

- -

-

bt) AAB COMPUTING MAY/JUNE 
' 

983

MODELS A/B

tt{tI

190
200



i ier or omit the graphicswithout
::ering the main program. The
r:ogram is made crashproof by
'rking the auto repeat off the
?yboard to make it more

:rificult to fillthe keyboard buffer
...ith a silly answer. If the child
!rcceeds in this, the input is well
:.ear of the display, and no
.:rolling takes place. The input is
':apped as a non-numeric or
.. rong anSW€r,

In conclusion, the program
-an be made more versatile bg
-raking the base number and the
:umber added the subject of an
)put routine.

IfililMilIttl
ihis program draws a picture of
: birthday cake, plays 'Happy
3irthday' and congratulates
:hristine on her fifth birthday.

VARIABLES
\AMES$ Name.
AGE$ Age.
C Loop Variable.
.1(X) Pitch of musicalnote

read from data.
3(X) Duration of musical

note read from data.

PROGRAM
DESCRIPTION
Line Description
90 Selects mode, removes

cursor.
100 Calls intialising procedure.
110 Calls name procedure.
i20 Calls drawing procedure.
i30 Calls music procedure.
i40 Calls procedure to display

age.

PROCNAME
180 Def ines NAME$ and

AGE$.

PROCINIT
220 Dimensions array for pitch

and durationof the notesof
the tune.

230 Delines a'block'to use in
the picture.

240 Defines a'triangle'to use in
the picture.

250 Changes Colour 1 to
CYAN for the cake.

260 Changes Colour 2 to
flashing BLUE and
YELLOW for the candle
flames.

PROCCAKE
300 Draws plate.
310 Draws cake.
320 Draws candles.
330 and 340 Draw candle

flames.
350 Prints 'HAPPY BIRTH.

DAY',
360 Centres the name and

prints it.

PROCMUSIC
400 Reads 25 values of A(X)

and B(X).
410 Plays the 25 notes. Ifanote

has the same pitch as the
next one, the program will
pause between notes.

PBOCAGE
470 Displays the age up to 101

times on the screen at
random.

The DATA is the pitch and the
duration of each note of 'Happy
Birthday' in the key of C in
moderator.

In Conclusion, this program
can be altered fairly easily.
PROCDRAW could be changed
to draw a better picture,
PROCAGE ommitted on
request, and PROCNAMES
customised using a crash input
routine.

This is a race &tq,een two
children to see who can build a
coloured tower first. After the
title is displayed, the children are
invited to input their names.
They are told to rolla colour dice,
by pressing any letter on the
keyboard, when they see their
own name on the screen.

They build a section of their
tower when the colour on their
dice matches the target colour
on the middle tower.

The screen clears, the central
tower is shown, and the dice is
put on the left-hand side for the
first player. lf the dice shows

RED after play, the player can
start to build the tower. The dice
is transferred to the right hand
side for the other player.

When a player has built ailsix
sections, the computer plays a
tune, and congratulates the
winner before starting again. To
change the players names,
ESCAPE, and answer Y to a re-
run.

VARIABLES
A$ Name of player who wins

the toss.
B$ Name of other player.
SA Sections completed by A.
SB S€ctions completed by B.
TA Next target for A.
TB Next target for B.
O$ Input for re run.
T$ Title string.
N.V Position of letter in word.
X(V) ASCII of letter in position

W$ Underline string.
M Number of changes of

colour in title sequence.
T Colour of central tower

section.
A$(1) First name entered.
A$(2) Second name entered.
G Number of turns.
P Position of dice.
V$ Letter pressed to roll dice.
C Loop variable in dice

procedure.
X Dice colour.
WAIT Delay time.
PL Player number.

PROGRAM
DESCRIPTION
Line Description
90 Accesses error routine.
100 MODE 2, no cursor.
110 Accesses initial routine.
120 Displays title.
130 Accesses name input

routine and instructions.
140 Displays title.
150 Builds central tower.
160 Prints current player's

name.
170 Pints dice.
180 Dice roll.
190 Adjusts score.
200 Goes to line 160 ifthe game

is unfinished, otherwise
win procedure.

210 Tosses for first go on next
game.

220 Waits for five seconds.
230 lnitialises scores, targets,

turos, and dice position.
240 Clears scre€n and goes to

line 1t10.

260 Reports error, if not
Escape kev.

270-300 Ask if program is to be
re-run.

PBOCTITLE
This is a general procedue to
print T$ underlined by W$ in
multicolours.
330 Defines T$.
340-3@ Put ASCII of letter in

position V in array.
370-390 Print title.
400 Defines W0.
410-420 Print underlinc.

PROCTOWER
t160490 Print central tower twq

rows of six blocks of each
colour.

PROCNAMES
530 Blanks old name.
540 Prints A$ aftcr €ven
number of turns, otherwise Bf.

PRODICE
580 Defines position of dice.
590 Prints dice.

PBOCPLAY
650 Empties buffer.
660 Waits for keg to be

pressed.
670-720 Roll dic€ and put

colour in centre.
730 Waits two seconds.
7zl0 Blanks dice.

PBOCWIN
790 IfA wins, putsturnstotwo,

else one.
800 P nts name.
810 Colour 7 to 8.
820 Prints WNS.
830 Plays tun€, twice.
8tl0 Resets Colour 7.

PBOCHAMP
This isjust a short phrase,andan
array is not used.
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890-940 Play 'We are the
champions' pausing
between each note.

PROCP
970 Pause.

PROCINST
1010-1080 Name input with

checking.
1090 Chooses who will start,

otherwise the first player
will have an unfa ir
advantage.

1100-1130 Show instructions.

PROCDELAY
1 170 Pauses for WAIT

centiseconds.

PROCINIT
1210 Sets up user defined block.
1220 Puts totals to zero.
1230 Dimensions array.
1240 No auto repeat.

PBOSCOBE
1280 Adds one to turns.
1290 Goes to line 1320 if A is

playing.

13m ENDPROC iI not target
colour.

1310 Adds one to TB and SB
print section of tower.

1320 ENDPROC if not target
colour.

1330 Adds one to TA and SA
print section of tower.

PROCTOSS
1370-1380 Select which player

will start.

It is necessary to put PROC-
TOSS before PROCDELAY
because setting TIME during a
delay can bias the pseudo
random number generator if
enought time has not elapsed
in between.

The program can be adapted
for more players. It should also
be possible to convert this
program for use on a Model A in
MODE 7, putting graphics
control codesat the start of some
oI the lines. The title and
instructions display would also
need adjusting.

a50 FFINrraEi(rzr20)i';

3A0 0EFtROCoELAY ( 0 )

9?O OEFFROCCLE AR( I1,I': )

../30 toR I7-I1 l0 I?
rRrNTraE ( 0, r2 ) isrrrrNcr ( 20, ")

!30 DEFFFOCPLAY

AND NZ I OT ,'
630 FRTNIIAE(5,7) iNZ;n.ir i_ = ":JNrUrTAt (13,7)Cr

FROCFIIJHI ELSE FftOCUF:OtlC

700 FROCoELAY ( l0 00 )

7?0 FRoEET ANr.( 
'ti 

r4)

7:0 PROCFIC (R7+5,0,0 )

310 vou 19,?.1r,0,0,0:coLouR l

850 VOU 19,?,.,0,0,0rCoLOUk 3

900 FoR c=1 T0 6
r10 souND0,-10,!,1

9.0 FRoCoELAY ( 2000 )

IOOO DEFFROCTIIL€
l0r0 corouR ?!F(rNrTAr (:,2);"s u n s"

1:FhIrlIlrFtNI:f RINITFRTTl'The soat
are.lgh!-:[0LoUR 3

IO3O IF NZ]? FROCOELAY(I'OOO):ENDPNOC

r050

FRoCPlCrCZll,0,0 )

PROCPIC(CZr4,0,? )
1150 PFoCoELAY ( 1000 )

1I9O IF ERR':17 REFORI:fRIIII., .t TTne ,,;ERL:END

r?00 nooE 7r,aFE00=410200e
1?r0 fRlNlIArrr,10)i"OO YOU NANr aNOrHEi G0{Y/N)' :Cr.CEIa

1?30 lF ea="N' FRINITPFITII" ELsE Ff(oCEL.EAA(r0,11):

?0

iooE 5:!aFE00=el0?00a

T'ROCIITLEIfFOCSETUF

fx=ll.t ttf 11-L0 4FoCENo160T0100 eLst fRrNlraEi..rz,?4) i r7:c0rol

Nt"?l0IioX(11) r6a=StRINct(?J5,' " )

vDll 19, r r2,0,0,0,1e,?, {,0,0,0
EIVELoFE1,1,0,0,0,1,r,t,I?6t0, -L0.-3,t26,t26
vou ?3, 2?a,l06,ra3,aFF | 3.7F, a79 t AaA tAlA, i A

vDU ?3.??5,r05,tA3,efF,r7F,f,79,a4C,aB!,r80
vDU ?3.??4,r00,e40,4F3,r79,(/F,asF,aaB,rs9
uDu ?3!7?r,rra,e4t,344,r/c,trF,aFt,rFt,rFI
vol., ?3,224, rrf.3r r. rrF,rFf,rff,rFF, aFF, rFf
uou ?3, ??e, rFF,ert. arr

f0R IX=r To 4 rPRocFIc(I:, r,,t) rnExT
FOR IZ=9 T0 13:PRoCPIc(I2,1,3) INEII
FOR IZ.T{ TO TAI FROCF IC(II,1,I ):NEX'I
FROCDELAY( ]:OOO ) :PRINTCHR*/

l0R 1I-0 I0 1l101(I7)=0: N€XT

oEFPROCPICTXt,YZ,SZ)
IF 5l>3 CoLoURl rCOrOrt0

IF St-3 C0L0UR2 ELSE colouR3
PRIXTIAA(XZTYZ+20) iCIRa(22a+32) :

LIST

?o

rooE::uou ?3;a?0? i 0:0
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180 NAr,{Ear"cHnIsTINE"lAGEa." 5 "

??0 olx a(50, toltr B{50,
130 vDU 23,22a,aFartFF,tFF,aFF,tFF,eFF,aFF,eFF
?10 rDU 23,225, t,3 t7 , t5,3\, h3,177 t 235
?50 vour9,1,6,0,0,0
?60 vDUl9,2, r1,0,0 r0

300 PRINTTAB( 0,30 ) 

'B1RINCa{ 
r9,CrlFr22{)

310 COLOUR FoR Cn?a rO 29rPFrntTAS(?,C)iSTRr*Gt(rt,CBRtz?a)!dEXr
3?0 coLoUR 3tFoR c.rB T0 23:FRItllTAa(t,c) 'i r'cHRa?2ai' iicHRa??4i"

r30 colouR ?:PRlxTtaB(1,17)icNRt225iCBRa?!4t" .iCHRa2t5iCHRa22ai" "i
3t0 col-ouR 2rPRIirraer5,l6ricHRa?zsin ";cHRa??!t''icHRa225
350 FiIIIT'AA(2,3''HAPPY BIRTHDAY"
360 PRTIITTAA( r0-(LENolAiEa )/?),9r rllAnEa

3e0 oEFfRoc .r3lc
c00 FoR xr1 to !itiEAo A(x):REAos(x)rNExT

t20 SOUNDI,-t5,A(X) rB(X) IIF e(X)=A(X+l) SI)UND1,0,0,2

t70 cLS:FoR X-0 T0 100lCOLoUR nND(3)lPRII{TTAB(RxDll5),Rxo(30))iaGEt:NE

500 oAlA 53,4f 53,4,61,8 ;53,4 t73te t69, t6
5ro oATA 53,ar53,a,61,a,53,S,81,8,13,16
520 DATA 53,4,53,4,101,9,4r,4 t73,4 tA' tA
:30 DATA 61,6,?3,t,93,a,49,4t73.e t8t,et73, t6

tro Ptra{rraa(6,20-2rl) i :coLoun rlPRrNfslRrrlca(7,cHRt?z.)
as0 PRrNlraE(6,r9-2'T);SrRlNCt(7,CHRr2?a)

I?O DEFF'EOCNAIIES
53! COLOUF 7r PRTNTTAA(0,1r)tSrfiINEa(?0," ")
540 IF c noD ?=0 FRINITeA(5 lEN(at)/?,21)ia. ELSE FRINIIAB(r5_LElx(E1a)/

540 IF G noD 2,0 Prz ELSE P-1?
gto FoR C=l TO 6
.00 pRrxrrAe{p.23+c) rsTRlr{Ga(6,cHRar!a)

660 vr-cETa:If qt="" C0T0660
670 FOR C=l r0 rO

690 pRrxTTAe(P.2,?6) i :COLOUi X :Pft lNICllRa2?'riCHRi22{
7OO FFIIIIIA€{F+2,2') i :COLOUR X IPRINICHR'z?''CHR'??'
710 SOUNO0,-r5,3, t:SOUND0 r 0,0,1

,30 PFOCOELAY(?OO )
740 FoR C=l I0 6
750 PRTNTIAE( 0,23+C) iSTRINGa( 1S, " "TINEXTC

LEI G=2 ELSE Ca1

810 VOUI9.7,A.0.0. O

s?0 IF e-2 PFINIIAe(3,22), -NINS' ELSE PRInITAe( 13'22) i "xIa{S"
a30 Pf(occHAnP:P(occHAiP
aa0 vou19,7,7,0,0,0

souNDl, 15,Al, a TFROCF rNEXT
s0llN01,-15,69,2:tFocF
s01JND1, rt, U9,6r F ROCF

FoRF=1 To5:t RocFl NEXI

COLOUfl FL!PiINTTAE( (), {'FL)'NA11E,F!EA3E IPLAYER " iPLi
INPUT'AE(5I'iPL+?)At (f L)
IF At(PL)-"" CoTt1020
IF LEII{A' (PL) ),10 CLS: FRII{TTAB( O I {:PL) i "A S8Of, T NICI(IIAI1€'FLEASE

350

iooE 2!.lFEO0=410?00A

IF 5A"6 0R se=6 FRoarIN E!6EG0I0r60

G=0:sa.o:58=0:ra:1aTE:r:P=0

IF ERR<}T7 REFORI:PRINT" AT LIXE ''ERLIEXD

I' O'E"N' CHAIN'"ELSE CO'0270

x(u)=ASC(Ca) !a{€XTU

PRIITTAE( 1'2:I{, 1 ) i ICOLOUf, RXDI6) IPNINIf, Hit(I (X) )

FRINTTAE(1+2'N,?) i :COLOUR RND(6) :PAIIiTII
xExrNrPRlNrraEr(16,2)'. "i rNErrd

,PLAYER "iFL;:GOTOTO3O

1060 IF aa(F! ) =""GoTolo?o

r1OO COLOUR3:PRINT :'TRINT'XhEN 9OU
11r0 PRINI"Io sh.k. th. dice"""b, p..tiirlg a letteri
11?0 C0LoUR6:PRINI'You rt.rt bui1drr."""eour touer rh.n"""ih. corDor

1130 FAOCDELAY( 1000) rCLS

rIAO DEFPROCDELAY(XAIT)

I ?10 vDU ?3,2 ?a, ?9r , ?57,zaa,2a3,255,233 | ?34,245
r?20 6=0 rsa=0 rsa=0 | ra=l lTE=1lP=0
t?30 Drtlx(7) r0rdaa( 2)

r ?70 0€FFROCSCORE
r ?s0 c-cr l
r?90 Ia G hoo ?=l G0I0l3?0
130 O IF X']TB ENOPROC

r:PRrxrsTRl*ea(a.cfiFa
22.) :PRrNrrAE(15,2r-?rta) tSTnINGi(a,CHR.??t
1320 rr xd]re ENoPRoc
1330 TA=IA+llSA.SA+TIPRINTIAE(0,??-2rla);!E0LouR x:PRITITSTFINGa('l,CHit

224) tpRrNrrAE{0,?1-?trA) isTRr ca({,cBRt22a) tFRDiTCHRiT

1320 IF RNDIt)>.! Aa-Aa(1)lAa=aa(?)!€ OFRoC
1380 Aa=Aa(2):Et=At( I ) IENDCRoC
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BETTER READ
Anoth€r feature of many
BASICS is the way th€y read
strings in from data. Instead oI
moving the string into the string
space at the end ofmemory, they
simply set up the variable
pointing to the data statem€nt,
not using anv string space at all.
This is very useful in (Ior
example) adventure games
where a large number of strings
have to be fitt€d into memory.
When these strings are read in,
they take no more space than an
equal number of numeric
variables.

The graphics modes of the
BBC Micro pr€vent this system
being used. There are seven
graphics modes using either 1K,
8K, 10K, 16K or 20K of memory.
This variable amount of memory
m€ans that the top of memory
(HIMEM) alters whenever the
graphics mode is changed. II the
strings were stored at the end of
memory, immediately before the

Some helpful hints here
show you how to make
the most of memory
capacity using space

saving techniques and
artful ways of string

handling.

at the end of the variable storag:
area, taking up much more
space. What's more, if it is made
Ionger again, it will be moved
again taking up even more spacs

When the variable space b
filled, BBC BASIC will not
garbage collect. The redundar
strings willremain in their original
places and the memorythey take
up cannot be used for anythirg
else.

Strings read from data are
handled no dilferently from any
others. The string is copied
directly into the variable data
area, and therefore takes up
twice as much space as on a
normal Microsoft BASIC.

TROUBLE?
This unusual method of storing
strings can cause a great deal of

graphics area, then they would
have to be moved and their
pointers adjusted every time the
graphics mode was changed.
This would be impractical, so a
completely different system is
used.

String variables on the BBC

Micro are stored atthebeginning
of memory with the other
variables. When a string variable
is first defined, the string itsell is
stored immediately aft€r its
pointers. If the string is made
longer than it was originally, it is
moved to a completely new place

MODELS A/B

Garbage
CoIIecCing

H Bobadt
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Most Microsoft BASICS have
a large area of contiguous
memory used for strings. This
space is reserved at the
beginning of the program with
the CLEAR stat€ment, and filled
up from the far end as st ngsare
defined. The names of the
strings, their lengths and
point€rs to their starts, are
stored in the norrnal variable
area at the start of memory, after
the program.

Wh€n the string space at th€
end of memory is full, the
interpreter goes through a
proc ess called 'garbage
collection', where it looks
through the string area for
strings that are not point€d to
and clears them out, while at the
same time compressing the rest
of the strings. If a large area o(
space has been allocated and a
lot of strings ar€ stored in it, this
garbage collection can take
several seconds and has to be
done frequently so it is
cumbersome and slow.

/./

-a

I

\,/



GARBAGE COLLECTING

I

':ouble to the programmer, it
reans you have to be extra
:areful when handling strings
:nd a number olguidelines would
re very useful.

First, don't read a large
rumber of strings in from data
recause they willbe stored twice
:nd take up twice the amount of
'nemory. There are severalwaYs
:o avoid this problem, depending
rn the application.

:. In many cas€s it is onlY
.ecessary to read the strings in
xe at a time; if this is the case, a
iomputed restore is the best
method for reading the strings in.
Put the strings in consecutive
Cata statem€nts a fixed distance
apart (for example, 1000, 1010,
1020 . . .). The line number in
rvhich the lth string is stored is
:hen easily calculated (in the
example, the Ith string is stored
at 990+l*10). The program can
lhen restore to that line number
and read the required string
(RESTORE 990+1*10:READ
NAME$).
2. The strings to be read in
could be stored in a cassette file
recorded immediately after the
program and read out of the file
straight into an array. No data
statements are needed for this
method and the strings are thus
only stored in memory once.

S€cond, don't change the lengths
of strings after they have been
first defined since they will be
moved and leave a large amount
of redundant memory. This
problem can be overcome by
initialising all strings to their
maximum length. So, if you were
storing a large string array of
names and addresses, you
should first s€t all the strings in
the affay to a maximumlength of
about say, twenty spaces. You
should then ensure that none of
the input strings exceeds twenty
spaces in length by inputing the
string into another variable and
checking the length before
inserting it into the string array.
For example:

i*

b-*tt"'

Third, reuse variables. Most
professional software houses
deplore this method of saving
space because it makes

a-- --

l0
2g

IIOO
llI0

PoR I=l TO 2SC! NaES(II=STRINCS120,'

I' LEN{NAI{ES))26 
'HEN 

PRIN?
len9th-':GOfO I I0s

N:ne a*...ds harlhun

I

1
L\*_

I

programs less readable and less
rnaintainable. However, they do
not have th€ same problem with
space as micro programmers.
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String variables especially use up
a lot of spac€, so reuse these as
much as possible.

In conclusion, use these
methods only when necessary. A
200 byte saving on space is not
worth it if it makes the program
unreadable. Above all program
readability is ess€ntial, and space
is onlyimportant if the programis
too large to fit into memory,



Have you ever tried to use the
SOUND command to produce
the same note played rapidlg
several times in succession? A
particularly challenging example
is the following bar taken from
th€ lead violin part in Vivaldi's
'The Four Seasons':

Try these routines
and hear your

micro play Vivaldi.

and Listing 4 shows how it rrur-.

be done. Provided you dor':
mind sacrificing some of lprr
ENVELOPE commands to &
the job, the method is ideal fcr
this type of problem or Ia
generating staccato notes, btr
requires just a little more thougir
for general use.

must take place in just under a
tenth of a second for.l , and a
fifth of a second for J A
different ENVELOPE command
is needed for each noteJength,

This should be played smoothly,
and the faster notes played at a
rate of about ten per second.
Restricting ourselves to Channel
1 only, and bearing in mind that
the duration parameter isin units
of one-twentieth of a second (ie
SOUND X, Y, Z,20 playsfor one
second). Our first attempt might
be as shown in Listing 1, where
we transcribe the notes quite
literally and assign the
semiquavers ( J ) a time value of
four and the demisemiquavers
(.1 ) a time value of two.
However, this does not work as
no spaces at all are lelt between
the notes, and the second to
eleventh short notes are
sounded as one long one.

POINTS TO
NOTE
The next step is to insert
between each note a SOUND
command which plays at z€ro
volume for one'twentieth of a
second (ie SOUND 1, 0,0, 1)and
assign time values of three to J
and one to .F in order to k€ep
the timing correct, and this is
shown is Listing 2. This plays the
music, of course, but doesn't it
sound harsh and staccato? I
certainly would not accept it as
being remotely as Vivaldi
intended.

One way round this is to usea
fact that the BBC User Guide
omits, and that is a duration
patameler of zero gives rise to a
note lasting for 1/200 of a second
which is ideal for making very

short pauses. Now we try
assigning time values of four to
J and two to J , and use zero

for all spaces between each note
as is shown in Listing 3. The
music is now played in a
reasonably acceptable fashion-
certainly far prelerable to the
other two attempts. There is,
however, one point to beware of
when using this idea in two or
three-part harmony-these
small gaps may build up and
destroy the togetherness of the
three channels, and it isadvisable
to synchronise at the beginning
of the next bar. For example, to
play all three channels together
after the above bar, one might
use:

It must, however, be admitted
that every one of the above
methods has some limitations,
and the program in Listing 3
suffers from needing two
SOUND commands for each
note, and also from a slight
distortion in the timing. Surely
there is a more elegant and
accurate way of solving this
problem. The ENVELOPE
command may be used to
control the way a note behaves
as a function of time, and we turn
to it now for an alternative
solution. The note must start
sounding as quickly as possible,
keep sounding for an appropriate
length of time and then decay to
silence, and the whole process
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Listing 't .

IO RET.I 'i IST ATTEI{PT TO PLAT I4ISIC
20 RET TT DOESN'T IJORX At AlL
l0 sourirD t,-15,116,4
40 FOn, I - 1T06
50 sout\tD I,-I5,128,2
60 NEXT
TOFoRI-ltO4
80 souND I,-15,128,4
90 NEXT

l00FoRI-lTol
tt0 sou\D I,-15,132,4
120 soui'D l,-15, too,4
t3o NEXi

60
70
80
90

l0o

NE'(T
roi I
souID
IEt(I
FOR I

Ilo soul{D I._15.t32,4i SoUl{D I,0
!20 SOU\D l,-15,100,4: S00\'D 1.0
l3o NEtxT

-lTo4
I.-15.128,3: SOUND l.o.O.l

-lTo4 Ustiog 4.

LO REX " UORE ELEoINT APPiOAOI TT

20 REH 'T USES EIIVELOPE TO UAI(E 6I!5 "24 EWELOPE I,1,0,0,0,0,0,0,126,-1,-r26,0,126,1t9
2E EXVETOPE 2,2,0,0,0.0,0,0,126,-1,-126,0,126,r19
30 so0ID t.2, 116,4
40FORI-lTo6
50 souND l,l,128,2
60 ID(r
TOaO&t-lTo4
60 soultD I,2,12E,4
90 NElr

I00FoRl-1T04
110 SoUM 1,2,132,4
120 sourD t,2, !00,4
Lto llExT

M SOUND l,-r5,132,3:
I20 SoUID !,-t5, rOO,3:
I]O NEI(T

SOUND

Listing 2.
10 REM TI 2ND ATTEMPT TO PT-AY !{USIC
20 REM " BETTER . AUI STI1L BAD

30 souND I,-15, t16,3 5OUA0 1,0,0,1

soulo 1,0,0,1
40FORt-IT06
50 souND l,-15,128,I

PROGRAM LISTING

Listing 3.
10 REU t 3RD AttEl{lI TO PIAY ltUSrC ri
20 REU iT IA8 EETIIR THAN THE OTITERS TT

l0 souND l,-15,116,4: SoUND 1,0,0,0
40FORI-t105
50 souND 1,-15,r28,2: SoUND I,0,0,0
60 r'rExt
70FoRI-Lm4
80 souND I.-15,12E.4: SOUND 1,0,0,0
90 NEXI

100FoRI-lTO4

SOUND ADVICE

I Landsberg
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The BBC Micro is a remarkable
nEchine, not least because of the
built-in assembler which allows
programmers to use fast 6502
machine-code in BASIC
programs. The machine code
may be entered using lab€ls and
mnemonics which indicate the
purpose of each instruction. The
ass€mbler converts the text into
binary patterns which the 6502
can recognise.

This symbolic disassembler
performs the opposite function
to that ofthe built.in assembler. It
converts the contents of RAM or
ROM into mnemonics and labels
which may be displayed or
printed for later reference.
Mnemonics are symbolic names
such as 'BRK'meaning BReaK or
'LDA', short for LoaD Accumu-
lator.

The revised User Guide
contains a short summary which
shows how the assembler is used.
The manual also explains how a
few of the operating system
routines may be used from a
machin€ code p rog ra m.
However, it containsno details of
the BASIC ROM and the other
languages and utilities planned.

THE HIDDEN
MEANING
The disassembler allows a
programmer to look through the
15,000 lines of machine code in
the BBC Micro's ROM. It
indicates the instructions and
data areas which the program-
mers at Acorn used. The ROM
instructions are displayed in the
form of standard 6502 assembler
mnemonics.

Whenever one of the
'documented' operating system
addresses is referenced, the
symbolic disassembler replaces
th€ numeric address with the
label given by Acorn. For
example, a fetch Irom address
&0201 Hex would consult the
most significant byte of the user
vector Its label would be
USERV+1. Likewise, a sub-
routine call to write a 'New line'

sequence would be displayed as
JSR OSNEWL. A fulltabl€ of the
symbols used is inanappendixat
the end of the revis€d BBC User
Guide.

The target address of relative
branch instructions is automati-
cally convert€d from two's
complement binary form into a
16-bit address, making the
destination of every branch
obvious. If that 16-bit addr€ss
corresponds to a label (as at the
OSASCI entry point) then the
label is printed rather than the
Hex address, just as for jumps
and subroutine calls,

ROM RUBBISH
One oI the flaws of an automatic
program to convert data into
mnemonics is that it cannot tell
the difference b€tween data
(text, perhaps) and machine
instructions. The byte 32 could
represent either a space charac.
ter (in ASCII code), the hexa-
decimal value, &20, or the
machine cod€ instruction, JSR.
The only certain way to find out
what every byte repres€nts is to
execute the entire ROM (includ.
ing loops) from every start
address and that would take
yearc, even at machine code
speeds.

Faced with this problem, the
disassembler does not attempt to
dif{erentiate between data and
program in the ROM. Luckily, it
is possible to make the purpose
of most bytes clear simply by
disassembling each location in
numeric, mnemonic and textual
form. The format of the
disassemblg is shown below:

Address hex data

&&12
&6013

20 FF 33
00

If you disassemble the BBC
ROM from address &8000 Hex
onwards you will find that the
first few bgtes contain jump
instructions and other lines of
machine code. The mnemonic
column indicates the program'
ming used.

The ASCII column is pretty
meaningless at this point, sinc€
the machine code instructions
have arbitrary values. Some
bytes do not correspond to
teletext characters. If these w€re
printed, strange things might
happ€n to the display (theycould
be control characters) and
consequently, bytes with a value
less than space (32) or greater
than cursor (127) are displayed
as full stops. Remove line 543 if
you wish to disable this feature.

A little further on through the
ROM you will find that th€
mnemonics become meaning.
less. Some oI them will be shown
as '??'. Thes€ are opcodes
which the 6502 will not recognise
as instructions. On early PET
computers, some oI these were
given the mnemonic HCF,
standing for Halt and Catch Fire,
since they caused the 6502 to go
wild if they were accidentally
encountered. The processor
would count repeatedly from 0 to
65535 on its address lines and
ignore everything else. Luckily,
later PETS and the BBC Micro
do not suffer from this problem!

The m€aningless instructions
occur &cause you are disas.
sembling an area of ROM which
contains data rather than instruc.
tions. In fact this is obvious,
since the ASCII column of the
display will show that you are
disassembling the BBC Micro
copgright message. Later in the
ROM, other 'nonsense' areas will

be found. These may not etrat
make sense as text, in u,H
case they probablg correspod
to tables of addresses or va[e
In either case, the numbers usei
can be easily found by consultil
the 'Hex data' column.

In a few parts of the Btr
operating system you tna,
encounter long strings of z€ro
bytes. These are unused areasd
the ROM which have been lel
unprogrammed. Acorn harr
deliberately left some areas frE
so that they have space to
correct th€ir mistakes (in lata
versions of theoperating system)
without overflowing onto a
separate ROM. Unfortunateb,
these zeros are fixed when the
ROM is manufactured, ard
consequently you cannot use
those areas for your own
purposes. They are disassent
bled as BRK instructions.

Sometimes data areas wil
force the disassembler out o{
step with the 6502 instructions. tr
the last byte of a data area was
&20 Hex, for example, the next
two byteswould be disassembled
as an address (for the rest of a
three byte JSR) rather than as
instructions. After a few lines, the
disassembler will automatically
become synchronised and work
correctly, but you may encoun-
ter a few lines of 6502 nonsense
before the disassembler realises
that the data has finished. You
may correct the listing by disa-
ssembling from the address
immediately after th€ end of the
data. This problem does not
occur often and it is usually
quite obvious when it crops up.

THE PROGRAM
The program uses the Teletext
display and consequently it will
fit comfortably onto a 16K
computer (Model A). Alter the
value of PAGE before you load
the disassembler if you wish to
examine a program which
normally loads into memory in
the BASIC area (&0E00 Hexona
cassette syst€m). Move PAGEto

ls assembly code double
Dutch to you? lf so, try

our disassembling utility!
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an address above the machine
code, and then load the disa-
ss€mbler above it.

Wh€n first RUN, the
disassembler will display a
'Please Wait' message while it
sets up tables of opcodes and
labels. After a (ew seconds the
main display will appear,
explaining how the program m.ry
be used. Type in the address
where the program you want to
disass€mble is located. Prefix the
address with an '&' if the address
is in hexadecimal. Type Control
Bafterthe number ifyou wish the
disassembly to be printed out
(Control C will turn off printing).

Negative addresses or values
greater than 65535 (&FFFF Hex)
are not allowed. If you typed in a
valid address the program will
then b€gin to disassemble each
line of the machine code in the
manner explained earlier. To
pause th€ listing at any point,

number for each opcode value.
The number varies depending
upon the format or 'addressing
mode' of each instruction. Tabl€
I shows the relationship between
the numbers and the 6502
addressing modes.

If the names and mnemonics in
th€ table do not make much
sense to you then you are
probably not in need of a
disassemblerl Unfortunately,
th€re is no space in this article to
explain 6502 machine language.

AD%o
0
I
2
3
4
5
6
7
8
9
10
11

Letter

B
C
D
E
F
G
H
I
J
K
L

Length

2
2
2
3,
I
2
3
3
3
2
3

Example

LDA $2A
LDA $2A
BNE $2A
LDA $1E2F
LDA $24,X
DEX
LDA $24,Y
LDA $IE2F,X
LDA $1E2F,Y
LDA ($1E2F,X)
LDA ($2A),Y
JMP ($1E2F)

Mode name

Immediate
Zero page
Relative
Absolute
Zero , X indexed
Implied
Zero, Y indexed
Absolute, X
Absolute, Y
Indexed Indirect
Indirect Indexed
Absoiute lndirect

SYMBOLIC DISASSEMBLER
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press the Space Bar. If you then
decide to stop the disassembly,
press the R€turn key. You will
then be asked to type in a new
start address. Otherwise, press
the Space Bar again and the
program will resume where it left
off.

HOW IT WORKS
The disassembler is quite a
simple program. It revolves
around the use of four tables,
declared as arrays in line 150.
The array OP$O contains the
text associated with each opcode
value. OP$(32) contains the text
'JSR', for instance, since the
instruction numbered 32 is a
subroutine jump and JSR is the
appropriate 6502 mnemonic.
Various elements contain '???'
since they correspond to
numbers which do not have legal
6502 opcodes.

The array, AD%( ), contains a

fable , . 6502 Addressng Modes



The addressing modes are
read from the DATA statements
in lines 1000-1150. These contain
the three-character mnemonics
for each instruction, followed by
a letter, A to L, which
corresponds to the addressing
mode. The opcodes are in
numeric order, 16 to each BASIC
line. Gaps in the sequence are
compressed (rather than put
???F Hex for every invalid
opcode). A number in the DATA
repr€sents the number ol invalid
opcodes in each gap. The SZ%( )
array contains the size (in bytes)
oI each type of instruction. Z€ro
page addressins (MODE 1)

requires two bytes per instruc-
tion and consequently,Sz%(1) =

2. Implied addressinq (MODE 5)
requires only one byte, so
SZ%(5) - 1, and so on. Line 1160
contains the data which is loaded
into the SZ%( ) array.

The fourth array is named
SYMBOL$O. We save the other
arrays short names, in deference
to the fact that you will have to
type the program in! SYMBOII$.
O contains the 31 label.names
which are recognised by the
disassembler. The list could be
extended if the program were
altered to recognise other labels.
The addresses associated with
each label ar€ not stored. In
principle, it would be simplest to
check each disassembled
address against a table of label

locations, but that would require
31 or more comparisons before
each address could b€ printed.
The documented locations fall in
two small blocks, so most
addresses can be rejected after
only four comparisons (ensuring
that they are outside both
blocks). Lines 570-580 carry out
these t€sts.

There are very few quirks in
the program. The VDU
commands will only work
properiy in MODE 7 (teletext)
graphics. FNHEX is used rather
than the ROM hexadecimal
output facility, since it was
required that Hex numbers
should be printed in neat
columns, an even number of

digits wide. In line 590 our
has patriotically output aesEE
place ol the American
symbol.

SECRETS
REVEALED
The symbolic disassemb.€: :.
useful addition to the n'ra.--i
code programmer's libra:., :
rndicates the details of RC'.'
routines, allowing existing a:,:.
to be copied or used withou::-.
effort of desrgning and res:-:
every sec 11on lrom :'::'
principles. You can even use:_;
disassembler to iind our:-e
secrets of olher programm€: -.

creations!

PROGRAM LISTING
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COMPENNON COMPETITION

Our SoJCwdre
- -

,\'in 8100's worth oI software for
-our BBC Micro in this easy-to.
?:lter comp€tition.

To celebrate our first issue of
) & B Computing, we want to
;:',,e away 8100's worth of soft-
.(are to one of our readers. But
.or to just anyone-9ou'll have
:c run the gauntlet of the word-
.quare below first.

No doubt you'll have seen a
iordsquare before, and this
rne's no different to the rest!
:lidden in among the maze of
:-rmbled-up letters, you'll find 16
3ASIC keywords indiginous to
:re BBC Micro. The words you
rave to find have been written
jiagonally, vertically and
lorizontally, and any other way
|e could think of (without cheat-
:ng of course!) to make them
especially dillicult for 9ou to find.

Once you think you've found
all 16 keywords, count up the
number of shared letters and
write your answer on the back of
the envelope you are going to
send your entry in on. Then,
once you have clearly indicated
the keywords from the rest ofthe
letters, post if off to the following
address:

A & B Computing
Competition,
145 Charing Cross Boad,
London WC2H 0EE.

SOFT OPTIONS
The winner of the competition
will be the first correctly
completed wordsquare picked at
random and will receive his or

her choice of up to 8100's worth
of software from the lat€st range
offered from software manufac.
turer Micro Power.

The winner will be notified
once the competition has closed
and the results will be published
in a future issue of A & B
Computing.

RULES
This competition is open to all
UK and Northern Ireland
readers of A & B Computing,
except employees of Argus
Specialist Publications Ltd, their
printers and distributors,
employees of Micro Power Ltd,
or anyone else connected with
the competition.

As long as the correct
coupon is used for each entry,

there is no limit to the number
of entries per percon.

All entries must have the
number of shared letters written
on th€ outer flap of the envelope.
Entries without this number will
not be accepted.

All entries must be
postmarked before June 30,
19&3.

The prize will be awarded to
the first coffect entry picked at
random which satisfies the rules
of the competition.

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

The winner will be notified by
post and the results will be
published in a future issue of
A & B Computing.

So rry, the bottom half

of this page was cut out
David from the Retro Computer Museum, Leicester

rrr&taadilNraaadar$*aa.ltt
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Buying or sollingT
Now's the time to
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David from the Retro Computer Museum, Leicester
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Softuuare furthe BBC ttlicro

tI

ECCD.CaIC
A ROM based spread sheet program, like Wordwise this
firmware is very fast and simple to use - yet is a
powertul spread sheet analysis program considerably
better than the original 'cald program - tull floating
point maths Works in 80 or 40 column screen modeq
variable column widths Works with either cassette or
disk
This ROM coupled with Wordwise can turn your micro
into an ideal small business machine.
e 34.OO + VAT

Defrryanf plrcaftn
2 machine code programs - one in ROM, one on tape Essenlial tor the machine code
programmer. An ideal compliment to the assembler built into the BBC machine Contains a full
machine code monitor allowing examination and alteration ot memory registerg setting of
break points and even single stepping through machine code programs.

ROM based t19.0O + VAT
cassette rlo.oo + vAT Dttfi Dcctce

A ROM containing useful disk utility programs Enables the recovery o, any data off the disk
including deleted tile6 etc The full disk editor allows the alteration of any bytes directly on the
disk (or in memoM, or the loading and saving of any lrack or sector on the disk Automatic
transler o, programs lrom tape to disk and visa versa
lncludes a whole hosl ot other useful ulilities - string search function key editing the ability to
tormat 35, 40 & 80 track disks
e1e.00 +vAr ffi3"aCclk|t RCil
This includes routines for high resolulion screen dumps for both the EPSON and NEC printars
Will work in any graphics mode with automatic arey shading of all screen colours The most
userul tealure of this program is its'spooling' capability, this enables data such as a program
listings or high res screen dumps to be automatically spooled trom yourdisk to the printerwhile
using your BBC machine tor running other programs

O+VAT Quantity discountq starting at Iive oft

a a

ffi

The word processor for the BBC machine
This ROM based word processor has received superb
reviews
A powerlul and flexible system - its greatest strength being
that it is fast simple and very easy to use. No other existing
word processor (even ROM based costing twice as much)
can compare with the ,lexibility ol this system
Supplied with tull spiral bound manual and cassette
containing an example document and tree typing tutor
prog ram.

e 39.00 + C1.5O p&p + VAT

Now available from stock Ouantity discounts, starting al ,ive
al ROM based soltware requires
new series I Operating Systems We
are now in the position to supply
1.2 ROM'S lor C5.00 + VAT whsn
you buy any ol lhe above soltwara

EepcBGt
tEir \n aysride, Ghipperfield, EI

9JJ. tdtOsE77r Ei,91727

sm lhe mo@ *e w'rl D.y

CAaH Oi ROYAlrllt w6l,^C ror any 
'.le@nrn9 

son.
*.re (nor iu$ g.res) ror lne BBC Mic@ The b€tl.. rh.

A&8 COMPU|ING MAY/JUNE 
' 

983 79

I I1T WOHD PROCISSOR { oR 'IHt B8C MIC'IO

.{l



Cells and Serpents is one oI
the classic implementations of
adventure games in the
'Dungeons and Dragons' genre.
Now converted for the BBC
Micro, here is a new adaptation
of this listing for you to delve into
the depths of the dungeons.

You sta the gam€ searching
through a randomly generated
sequence of rooms, closed doors
and corridors all on level 1. Your
aim iI ro find the exit which is
somewhere amongst the infinite
maze of passages that lead on
down through the various levels;
don't leel despondent ifyou don't
find the exit immediately-your
chances of finding it at any point
in the maze are one in 237

This version of the game has
been written to conserve storage
space and consequently only
allows you to move forwards as
you explore the unknown-you
rnay not retrace your steps.

STEPPIN'OUT

At each move, you are given
three choices of going left,
forwards or right; to move in one
of these directions you should
press 'L', 'F' or 'R' keys to
indicate your choice. For each
direction indicated, vou are told
that should you move you will
either enter a corridor, a door, a
blank wall, a room, stairs leading
up, stairs leading down, or you
have found the exit.

If you have chos€n a corridor,
you will be presented with three
more directions to move in.
Should you choose to move to a
door, you will be invited to open
it, or to be cautious and listen (of
course, this doesn't mean you'll
be told de{init€ly whether
something is laying in wait for
you!). Ifyou open the door it may
well be €mpty, but it may also
contain treasure or a monster, or
both.

Should you com€ across a
monster, gou can stay and fight,

Dare you discover the
dark secrets of the

dungeons in this epic
adventure game?

cast a spell on it or retreat;
monster will, however
sometimes attack before you
use the latt€r option. You
able to find out the
strength (measured in hit-p
and your own status (

hit-points, spells left, number
gold pieces, monsters killed,
levelyou are currentb e
your score and whether or not
you have a luckstone). If your hit-
points ar€ greater than
monster's, you will be able
beat it but your score will
reduced by the amount of
monster's hit-points. If you
choose to cast a spell on the
monster to subdue it, you wil
only reduce the number of spelb
you have left and your hit
level remains untouched.

When you come ac
stairs, vou have the opportunity
to move between levels of the
labyrinth. The lowerthe levelyou
are on when you kill a monster,
the greater will be the resulting
increase in your score. However,
the monsters are a lot tougher
the deeper you delve. Also, from
time to time, the monsters will
appear unexpectedly and you
will not always have the
opportunity to investigate their
strength before you are thrust
into combat. You should also
watch out for hidden pits of
varying depths which contain all
manner of unspeakable horrors.

You shouldn't need any
warning from me that walking
into blank walls is not the most
sensible oI things to try-if you
do, you'll see what I mean!

BACK TO THE
BEGINNING
The program started life as a
version written for the
NASCOM microcomputer (in
pre-Lucas days) to be run using
the CCSOFT BASIC inter-
preter. Cells and Serpents has
been extensively overhauled for
this article in order to produce a
version which makes good use of
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the advanced features of BBC
BASIC. From the user's point of
view, th€ program listed in this
article is identical to the version
currently available from ASP
Software. However, if you LIST
that version I think vou'll agree
that thisparticular adaptation is a
lot easier to follow.

The main reason it is easier to
follow is that extensive use has
been made of procedures with
descriptive names (in fact, there
are no subroutines-as used in
the originalprogram left at all).
A lot of detail is presented in the
rest of the article so that you can
see just how the program works.
This willbe of gr€at value to you if
you want to write similar
adventure programs yourself .

There is one remaining link
with Cells and Serpents' origins
and that is the array A(80). In
CCSOFT NASCOM BASIC you
can only have one single
dimension array called '@'.
There did not seem much point
in splitting this down into a
number of other arrays so it is
still there, except that its name
has been changed to A!

One last point before we start
delving into the programs, and

that is the way it has been LISTed.
First, it has been LlSTed using
the 'LIST07' command. This
inserts a space between the line
number and the rest of the line
and it also indents REPEAT . . .

UNTILandFOR...NEXT
loops.

Second, the main program
lines increase in steps of 10, and
REM statements have been
inserted with intermediate line
numbers. This has been done to
allow those of you who wish to
copy it to do so easily using
AUTO (to generate line numbers
automatically) and to be able to
avoid typing in the comments.
The program will run on a Model
A, providingthe REM statements
are left out.

PROGRAM
DESCRIPTION
Lines Description
10-20 The BBC Micro makes

very full use of the screen
area on a monitor or
domestic TV. This is in
contrast to machines like
the VIC 20, the ZX
Spectrum or the Atari
which have a substantial

coloured border around
the active part of the
screen- On amonitor, this
aspect of the BBC Micro
causes no problems, but
most domestic TVs are
set up with a substantial
overscan; that is, the
edges of the transmitted
picture are lost around
the edge of the screen.
One reason for doing this
is that whereas the
transmitted picture is a
rectangle, the edges of a
TV picture tube are not.
In order to see the whole
of the transmitted picture
there would be blank
areas around the edges.
The other reason is that at
the top of the picture
there are two lines
carrying the Ceefax or
Oracle Teletext infor-
mation and the ever-
changing patterns on
these lines would be dist-
racting ifthey were visible.
The net result of this over'
scan on most TVs is that
either the top oI bottom of
the picture produced by
the BBC Micro cannot be

seen; usually it will be the
top. There is a Machine
Operating System (MOS)
command which allows us
to move the picture up or
down the screen-the
command is '*TVa,b'.

The second para-
meter of the command, b,
controls whether the
picture is interlaced or
not, but this need not
concern us lor the
moment. [f the first para.
meter is 1, the picture will
be moved upbyone line, if
it is 2 it will be moved up
by two lines, and so on.
Consequently, if its value
is 255, the picture will be
moved down by 1 line, if it
is 254 it will be moved
down by two lines, etc. In
this context, a'line'is one
row of the screen display
which will have either 25
or 32 rows, depending on
the mode we are in. The
result of the '*TV'
command does not take
effect until the next mode
change, so line 10 asks for
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30

the scr€€n display to be
moved down one line and
line 20 actually brings it
into effect. (The second
param€ter ,b, is zero and
can, therefore, be left off.)
This is a DATA state-
m€nt containing 14 values
which is used by the
procedure, PROCmon'
ster. We will look at what
it does when we come to
that procedure.

40 PROCtitle: This state.
ment calls up the proced-
ure named PROCtitle
which is at the end of the
program from line 3720 to
line 3840:

3730 Dimensions array (A(80).

3740 Initialises the various
'Ilags' used in the
proglam.

3750 Seeds the random
number generator with a
value based on th€ value
of the intemal clock,
TIME. Since TIME is very
unlikely to have the sam€
value at this point in th€
program every time you
RUN it, this line ensures
that each RUN of the
program will use a
different series of random
numbers.

3760 Turns the flashing cursor
off b€Iore the title page is
&awn.

3770-3780 Place the ASCII
control codes 135 and 157

at the beginning of each
line on the screen. The
effect of this is to produce
a white background (135-

code for white alphanu-
meric chaEcters, 157-

code for a new back-
ground).

3790-3800 Print the title.CELLS AND SER.
PENTS' in double height
(Control code 141) and in
blue letters (Control code
132).

Calls the procedure PRO.
delay (see later).
Restores the flashing
cursor, clears the screen
and returns from the
procedure.

3810

3820

50 PROCload: The proce-
dure PROCload is now
called; this is also at the
end of the program, from
line 3850 to line 3990:

3800-3870 Ask if you wish to
load a character from
tap€.

3880 Waits for a key to be
pressed, and if the key is
not 'Y' or 'N' reprints the
last line of the question.

3890 Calls procedure PRO-
rcad-character i{ Y' was
pressed (see later). If 'N'
was pressed then no
action is taken.

3900 Returns from th€ proce'
dure.

This is the end of the initialisation
phase, and we can now move on
to the program proper.

THE MAIN
PROGRAM LOOP
The program works by cycling
repeatedly through a loop. The
purpose ofthe loop is togenerate
the next set oI three choices to
move into, and then to follow
through with the consequences
of the choice that you make.
When all of these consequences
have taken place, it generates the
next set of three choices, and so
on. The process finishes when
one of three things happens:

- you run out of'hit-points', the
measure the strength used
when you fight a monster (in
other words, you are dead!).
You are then oflered a choice
of starting all over again.

- you decide to €nd the gam€
yourself by SAVEing your
character on tape.

- you find the exit. At this point
you can decide to finish the

game, or return to the first
level again, but with your
current score, hit-points,
stock of spells, treasures and
luck-stone (if you have one),
lelt intact.

The main program loop runs
from line 60 to line 1t10. lt is a 420

REPEAT . . . UNTIL looP, with
the condition in the UNTILstate- tBO

m€nt being'until TRUE=FALSE.
Sinc€ this condition will never be
met, the loop will continue for
ever. However, as mentioned
abov€, statements in the body of
the loop will at some stage either 440

bring the game to an end, or
cause it to start all over again.
For those of you who find flow
charts easier to follow than 450

program listings, Fig. 1 is a flow
chad of the main program loop.
Let's take the loop line by line.

460
Line 70 - Procbuild l: CLS
PROC build l-(lines 390-5t10):
The first three elements of array
A(80), that is A(l) to A(3), are
used to indicate what lies in the
directions'LEFT','FORWARD'
and 'RIGHT'. Each of them
contains a value from one to
seven-the meanings of these
values are:
1 Corridor.
2 Door.
3 Blank wall.
4 Room.
5 Stairs up.
6 Stairs down.
7 Exit. '!

470

Procedure PROCbuild- I
chooses the values to be placed
in A(1) to A(3).

For each of the three array
elements, A(1) to A(3), a random
value is chosen, Al.which isthen
subjected to a number of tests;

If A1 = 1 to 4, A1 is stored
in the array element.
If you are on level 1(L1=1)
and both the 'LEFT' and
'FORWARDS' directions
are either a blank wall or
stairs up, then'RIGHT' (ie
A(3)) is made a corridor.
If A1 = 5 (stairs up), then
this is only used nine
times in 100 (RND(100)
< 10).
II A1 = 6 (stairs down),
then this is only used 24
times in 100 (RND(100)
<25).
If A1= 7 (exit), then this is
only used one time in 100
(RND(100)=1).
If any of the tests in lines
430 to 460 have failed, this
line chooses a random
value between one and
four for Al and stores it
in the array element.

If any of the elements A(1)to A(3)
contain two or four, then we
need to det€rmine what lies
behind the door or in the room.
Lines 500 to 530 do this test and
procedure PROCbuild-2 is called
to determine what the room
contents are.
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PROCbuil.l 2 (lines 550-630):
Elements A(4) to A(6) of the
array A(80) are used to hold the
room contents of A(1) to A(3).

560 Puts random numbers
between one and four into
A(4) to A(6).

570'580 Test to s€e if values of
one and four were
chosen, if so the proce-
dure is ended.

590 If values of two or three
were chosen, then the
room will hold a monster,
which is selected by
PROCmonster.

PROcmonster (lines 2580 to
2630): This procedure reads the
14 numbers in the DATA
statement (line 30) and
generates 14 random numbers
based on them. These numbers
are stored in A(10) to A(23).

600-620 Copy the contents of
A(10)-A(23) into A(30)-
A(a3), A(a5)-A(58) or
A(60)-A(73) dependins
on whether the room or
door is on the'LEFT'(D1=
1), 'FORWARDS'(D1=2)
or on the'RIGHT'(D1=3).

Line 80-PROCmonster
As we have seen above, this
procedure puts 14 random
numbers into A(10) to A(23). If
PROCbuild2 has already used
PROCmonster, then the values
already in A(10) to A(23) will be
overwritten.
Line 9O-IF A(1)=3 AND
A(2)=3 AND A(3F-3 PROCpit:
GOTO 1l()
I{ PROCbuil l has chosen a
blank wall for each of the thr€e
directions'LEFT','FORWARDS'
and 'RIGHT', then PROCpit is
called, since otherwise there
would be no way to move. With
this procedure you falldown a pit
thereby losing hit-points.

PROCpit (lines 150-280)

160-180 Calculate the depth of

the pit from 10 to 120feet,
the amount of damage (in
hit-points) that you incur
and print out the
appropriate messaqes.

190 lnflicts further damage on
eou if RND(6)=1, by
jumping to line 210.

200 Decrem€nts your hit-
points (H1=H1-D1),
takes gou down one more
level (L1=L1+1), waits for
a few seconds (PROCde-
Iay(20)), prints out your
stahrs with PROCstahrs
1 and then exits the
procedure.

210 220 'fell you that worse is
to come and choose
which of three possibili
ties it will be.

23O-240 Tell you what hit
points you have lost from
landing in a pool of acid or
on some spikes, then
jump back to line 200 to
exit the procedure-

250 Chooses a monster,
prints out its name and
increases the hit.points
you will lose if you have
been unluckg enough to
be attacked by one of the
'super monsters'. You
then have to choose
whether to fight the
monster with PROCcom-
bat, before exiting the
procedure. Lastlg,
GOTO 140 jumps to the
end of the main program
loop and we start again
with line 70.

Line 100-PROCoptlons:
PROCop€ratlcell(1)
To have reached this line we
have avoided the pit and we now
have the movement choices
displayed on the screen by
PROCoptions (lines 740-860).
The headings 'LEFT', 'FOR-
WARDS' and 'RIGHT' are
printed out in white, then
undemeath each one is printed
what lies in that direction.
'Corridor','Door','Room',
'Stairc up', and 'Stairs down' are

ail printed in green.'Blank wall'is
printed in red, and 'Exit' is
printed in flashing yellow. The
colours are produced using the
following Teletext Control
characters in the PRINT state-
m€nts:

CHR$130 - green
CHR$131 - vellow
CHB$129 - red
CHR$136 - flashing

Since all these messages are
printed on the same line, and a
Teletext Control code applies to
the end of the line (or until
another code changes its effect),
line 840 prints CHR$137 after
printing 'Exit'. This turns off the
flashing effect.

The next p roc e du re,
PROCoperate,cell (l%), is the
heart of the program and
extends from line 870 to line
1660. The main program loop
calls it twice, once in the pres€nt
line (100) and once in line 120.
However, different entry points
to it are used by means of
parameter I%. Line 120 calls
PROCoperate cell(z| attet a

monster has suddenly arrived
lrom nowhere. Let's now look at
the procedure PRoCoperate
cell(t%) (tnes 870-1660) in a bit
more detail:

o

R
r

a

i

o
E

880

890

Jumps to line 890 or 1550,
depending on the value of
I%.

Asks you to press keys
'L','F'or 'R'to indicate the
direction you have
chosen, or 'S' to see your
current status (see
PRocstatus-1). It also
s€ts a counte!, SS, to 0.
This counter is increas€d
by one each time you cast
a speil (see line 1740).
When SS=2, the screen is
cleared to avoid the text
scrollins (see line 1500).
Assigns vaiues to the four
possible choices.
Calls PROCread-key-
board to read a kev (see

below) and then puts the
ASCII code of the key
pressed into D1.
The ASCII codes for 'L',
'F','R'and'S'are 76, 70, 82

900

910

920
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and 83 respectively, so
this makes Dl equal to
7,2,3 or 4 according to
which keg has been
pressed (or zero is ang
other was pressed).

930 Calls PROCread-1 if 'S'
was pressed and then
jumps back to line 890.

940-950 Jump back to line 890 if
a different key from 'L',
'F','R' or 'S' was pressed.

960-990 Test to see if there is a
monster waiting in the
direction chosen (placed
there by PROCbuild2). If
there is then the random
numbers which specify
which monster it is are

loaded back into A(10)-
A(23).
Tests to see if we have
found the exit, and jumps
to PROCexit(l%) if we
have. If notitjumps toone
of six lines depending on
what lies in the direction
we have chosen.

1.010-Corridor.
The procedure is ended
straight away and we
move to line 110 of the
main program loop.

1020-Door.
1080 Offer you three
choices of 'Open', 'Listen'
and 'Status' which are
handled as inlines850-950
described above.
Jumps to the beginning of
the routine which handles

the 'Boom' option if you
choose to open the door.

1100-1120 Print out'You hear'
and, if there is no monster
in the room (R1()2 and
R 1<>3 ), ptint out
'nothing', then jump to
line 1160.

1130-1150 On average will also
print out 'nothing', two
times in every three even
ifthere is a monsterthere!
On the one time in three
that it does tell the truth
the program prints the
monster's name (PROC'
prinlmonster) and then
tells you what sort of
noise it's making (PROC-
monster-noises).

1160-1220 Again present you
with three choices of

opening the door 'yes',
'no'or'status'.

1230 Jumps to the routine
which handles the'Room'
option if you choose'yes'.

1240 Tells you you are 'Chic-
ken' if you choose not to
open the door, re-presents
the thre€ movement
choices, and jumps back
to line 890.

Line 1250-Blank Wall
1250 Prints a suitably unsubtle

message in flashing yellow
characters.

1260 Lets you get away with it
one time in six, displaying
the movement options
again and jumping to line
890.

1270-1310 However, five times
out of six, the wallfalls on

1000

Line

Line
1020

1090
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you and you lose up to 20
hit-points.

1320 Your status is th€n
displayed.

Line 1330-Room
1330 Sets Rl equalto the room

contents created by
PROCbuil.i 2.

1340 Prints'The room'.
1350 If R=1, th€n the room is

empty and the procedure
is exited.

1360.1370 Print 'contains' and
tests to s€e iI R1=2. If it
does then the room
contains a monster,
whose name is then
printed.

1380 IfRl=5, the room contains
treasure and a monster.

1390 lf R1=4, the room contains
only treasure.

1400-1t160 Ofler four choices of
'go in', 'leave', 'help' and
'status'. 'Help'will tell you
the hit-points of the
monster. 'Status' will tell
you your remaining hit,
points, ie whetheryou can
beat the monster in a
fight. These lines read
your choice as in lines
850-950 (qv).

1470 If you decide to leave the
program, it jumps to the
line used by the door
routine in similar circum-
stances (line 1240).

1480 If you've asked for help
and the room does con-
tain a monster, you are
told the monster's hit-
points, and you are then
asked to make you choice
of movement again (jump
to line 1400).
ogoit (ump to line 14N|

1490 Il Rl=A, the PROC-
treasure(l%) is called with
Io6=1 (see later) and the
procedure is exited,

1500 'go in' is the only option
left; the print loop
counter, SS, is set to zero
if it equals two, and there
is a short delay.

1510-1540 You are now asked
to make a further choice

between'combat','spell
cast' and 'retreat'; the
choices are handled as in
Iines 850-950 (qv).
If you chose to 'retreat'
then you jump to line 1590
(qv).
If you choose 'combat',
PROCcombat is called
(qv), and the procedure is
exited-
ll you choose to 'cast a
spell', this line checks to
s€e if you have any lefti if
not, you are asked to
make a new choice (jump
to line 1500). If you have
spells l€It, PROCcast-
spel ts caled (qv) and if
the monsler hasn't
attacked you (F% = 1 ), you
hav€ to make anoth€r
choice on what to do
(jump to line 1500);
otherwise the procedure
is exited.
Jumps back to line 1500,
because you did not
choose any of the three
valid choices.
You have jump€d here
because you chose to
'retreat'; one time in six,
you will be attacked
anyway and the proce-
dure exited.
Tests to see if you have
got h€re because of the
sudden arrival of a
monster rather than
finding one in a room
(RM=l); if so, a suitable
messag€ is printed out
before exiting the
procedure.
lf RM=0, iumps back to
line 1240 and another
suitable message.

1520-Stairs up
Reduces the level by one.
Ends the procedure iI the
level is not zero.
The level is zero, and you
are told that the stairs are
blocked, the level is
increased to one again
and there is a delay.
The screen is cleared and

you are returned to the
beginning of the proce-
dure to make a new
choice (line 890).

Lin€ l650-Stairs down.
The level is increased by
one, and the procedure is
then exited.

Line ll0-lF RND(12)<>1...
IIRND(12)<>1, ie 11 timesoutof
12 on average, the program now
jumps to line 130. One time out of
12, a monster suddenly arrives
before we ar€ given the next
three choices. In this cas€, the
monster is chosen (PROC-
monster) and its name is loaded
into B$ by PROCprinlmonster.

Line 120-PRINT AS . . .

This line makes the 'room
contents' flag, R1, equal to two
and the 'sudden arrival of a
monster' flag, RM, equal to one.
It then jumps into PROC.
operate cell(l%) at the second
entry point with I%=2. This entry
point is line 1500 (qv).
Line 130-Vl{):BM=0
The temporary storage variable
for hit-points, V1, used in PROC'
cast spell and PROCcombat, is
set to zero. The sudden arrival
flag, RM, is also set to zero.
Line 140-UNTIL FALSE
The condition'TRUE=FALSE?'
will never be met so the program
now jumps back to the start of
the REPEAT. .. .. UNTIL loop
(line 60).

TO PROCEED...
There are still some procedures
that we have not examined, so
let's have a look at them now.

PROCdelay(l%)-lines 290 to
320: This introduces a variable
dehy by cycling through a FOR
.....NEXTloop.
PROCstatus 1-lines 640 to
730: Your hit-points, remaining
spells, the level you are currently
on, your amass€d teasure, the
number of monsters you have
killed and your score are printed
out (in blue on a white back-
ground). If you have found a
luckstone, then its value is also

printed out h then calls PROC-
status 2.
PROcstatus-2-lines 1900 to
2020: ll yow hit-points are
negative then your're dead and
line 1910 calls PROCdead. Line
1920 checks to s€e if you have
found the exit (exit flag, E, equals
one); if not, then it jumps to line
1980 which asks whether you
want to continue or SAVE the
character on tape. If you have
found the exit, your hit-points
and spells are increased if they
are below set minimum values
(lines 1930 and 1940). You are
placed back at level 1, the exit
flag (E) is set to z€ro and suitable
messages are printed.
PROCdead-lines 22i0 ro 22701
You are here given the choice of
playing again or finishing.
PROCcasLspel!-lines L720 to
1830: F% is first of all set to zero;
this flag indicates whether th€
monster has attacked you (F/"=5
if it has not). Your remaining
spells are reduced by oneand the
monster's name is included in an
appropriate message. A random
number betwe€n one and 21 is
chosen and the monster's hi!
points are reduced by this
amount. If its hit-points are less
than one, you are told it is dead,
the number of monsters killed is
incremented (M1) and your
score (SC) is increas€d by the
value of the level you are on.
Before exiting, PROCtreasure(2)
is called.

If the monster's hit-points are
greater than one, the monster
advances on you. One time in
three (RND(6) 3), the monster
then attacks, and PROCcombat
is called before exiting the
procedure. For the remaining
two times in three, the monster's
hit'points are put in a temporary
storage variable (V1) and F% is
set to one. The procedure isthen
pndpd
PROCcombat-lines 1840 to
1890: You are first told that you
havp had a 'terrific hattle' with

1550

1560

1570

1580

1590

16m

1610

Line
1620
1630

1640

1650
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the monster. Th€n, if the mon-
ster's hit-points are lfeater, you
ar€ told you have won; your tally
of monsters killed, your hit
points and your score arethenall
updated and PROCtreasure(2) is
called. Otherwise, you have been
killed, you lose all your gold
pieces (G1=0), your hit-points
are updated and PROCexit(2) is
called.
PROCtreasure(l%)-lines 2280
to 2540: If I%=1 and T1=0, then
the treasure was an illusion! Line
1490 of PROCoperate cell
(ollows this path. If I%=2, then
this test is bypassed. Line 1880of
PROCcombat sets I% equal to
two. If R1=2 (ie the room contains
a monster, but no treasure) the
procedure finishes.

The number of gold pieces is
then calculated based on the
'treasure points' of the monster,
T1, you have just killed (T1=500 if
you haven't just killed one-line
1390 of PROCoperate cell), on
the level, L1, a random number
between zero and one andon the
value of your luckstone, J1, ifyou
have one. Your score is
increased by the number of gold
pieces divided by 100.

The treasure flag, T, is now

PRO C serp ent s -Th is uses
A(12).
PB0Cdemons-This uses
A(13), A(14) and A(15).
PROCdevils-This uses A(15),
A(17) and A(18).

PROCgiants-This uses A(19).
PROCelementals-This uses
A(20).
PROCgolems-This uses A(21).
PROClich-This uses A(22).
PROClycanthropes-This uses
A(23).
AII th€se monster procedures
put the name in AS and one 'a',
'an' or ' ' into BS=" " for
monst€rs with prop€r names,
such as 'Asmodeus'.
PROCexit(l%)-lines 1670 to
1710: tf I%=1, then you have
Iound the exit, if I%=2, you have
found the alternativ€ exit-you
are dead (line 1890 of
PROCcombat)! The exit flag, E,
is set to equal to one. This is
checked in line 1920 of
PRoCstah-rs-2.
PROCread-character-lines
2130 to 2220
PROCsave character-lines
2030 to 2720

These procedures read from,
and save to tape, yourcharacter.
The values stores are your name
plus:

H1-Your hit points.
51- The number of spells left.
Ll- The level you are on.
G1-the number of gold pieces

you have.

M1-The number of monstas
you have killed.

J1- the value of ang luckstor:
gou have.

SC-Your score.

PROCread keyboard: This
procedure clears the keyboard
buffer (*FX15,1) and then reads
the next key depression, puttirg
the ASCII code into the variable
'key'. The corresponding char-
acter is then printed.

HAPPY
ADVENTURING!

Well that is the end of the
programl I hope you have beerr
able to follow how the program
works, and that you are iust
itching to type it in to your
computer. There is obviously
scope for development of the
program; for example, there
could be a greater useofdifferent
background colours, double
height letters and imaginative
Teletext graphics. Those of you
with 32K of memory could
attempt to draw pictures to illus-
trate the choices of 'Corridor',
'room', etc, the pit or even some
of the monsters! Let ds know if
you trv it.

86 AAB COMPU|ING MAY/JUNE 1983

NB

tr: w\:q I
I

,.d

)
!

d
*

tfI !'" -*.. --3**t,

t) n

tested. If it is zero and
RND( 100)< (15+2* the levelyou
are on)then you are given one of
nine possible further treasures.
Otherwise, if T=0, that is th€ end
of the procedure. If T>0 then
you will be given 'T' treasures.
Some monsters, the nastiet
ones, set 'T' to values as high as
seven-an 'Orcus', for example.

There is one chance in 10 of
obtaining a luckstone, and a
similar chance oI getting an extra
treasure.
PROCprinlmonster--linas 2640
to 3010: PROcmonster puts 14

random numbers into A(10) to
A(23). This procedure uses the
values in A(10) and A(11) to
choose one of 35 different
monsters. For most of the
monsters, it also sets the values
of their hit'points, D1, their
'treasure-points', T1, and their
'treasure flag', T. For the other
monsters, further procedures
are called to choose one of a
subset of monsters. These
subsets are as follows:
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300
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3,t REt{

10 PRoCt iue
11 REi.t
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{3 REt{
50 PRoCloBd
51 RE|1
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60 REPEAT
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80 PR0ClrohEler
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130 V1=0:Rl{=0
I1O UNTII FALSE
111 REtl
112 REt{ End of fiein Prosra[ looP
143 fiEi,!
t14 ftEtl
1,15 REt'1

146 REI'{ You htsve fellEn doun ts Pitl
147 REft
150 BEF PR0CPil
160 H=RNI|( 12 )

1.70 PRINT"YoU fell dorn a 'iH*10;" foo(. prl"

,, 180 PRINT"co! look "il[1=RNIr(6)*HIPRINT;Ir1;' hps dtsftase

190 IF RNI|{ 6 )=1 G0T0?10
200 H1=Bl -Dl iL 1=L1+1i Pk0cdeI tss( !0 ) lFRoCaltsLus- l iENITPR0C
210 PRINT'Al the boltor there "iiHl=Hl-tr1
220 R=RNI|( 3 )
130 IF R=l PRINT"is a poo.l ol acid*'"eou lal(e ";iIrl=RND

( I )l PRIilli Eli " hp6 of den8ge'iG0T0?00
2{0 IF R=2 PRINT"are 5or'e epikes"iR=RNtt{8)iPRI TiFt'of

rhich eou hit"llrl:R*RNI(4)iPRINT"doinE "irli" hps of dar,
eqP' iG0T0?00

250 PR0C.onEter iPR0CPr inl-ronsi.er i PR0Csuper-ronEters iPR
INI'rBs"'Bt i At' I Ll=L1+l iPRoCdeltse{ :0 ) iPR0Ccoftb.l iENITPRoC

251 REX
152 REx IncrEts5e hiL-pointB fo. the retslle
?53 RE){ nBsLs .onsl,Pre
I54 RE

[onE7
[4TA36r 100r 5r 9r 100,6,10r 100,6r 6 r4r {,10,5
RETl 0 PEINT " E snorlinq" iENlitRtlc

0 PRINI'i" iENI|PH0[
0 PRINT"T $ro!1ine" iE lrfii0i
0 PRINT " s houlins" i EiiIrFFltlC
1 REI4

! REi'1 lllr.td [hF ne]il ,l chcir?E
3 REII

0 tr[F F'RoCbu 11d-1
0 FnFi II1=1T03
0 A1=R Ir{ 7 )

/38

3,+

35
36

37

37

37

39
40
110 R=RRII 100 )

120 Ir 41.15 A( Irl l=A 1

{30 1F L1=l ANtr (A( 1)=l tiFl Ai:'^).5) A},li! iAtl)=3 0li Ai:
)=5 ) A( 3 )=l iG0T[1?0

110 IF A1=5 IF R'ii0 Ailrl )=AliGUl04l/,1
150 lf A1=6 If f( l:ll A( i.r1 )=AilG[']!44lir
160 lF A1=;' IF k=1 AillI)"A11GlT6{?N
170 IF 41.l,l A1=RNII{ 4 ):A{ Ir1 )=41
180 REi,{**}10 G0 HEITE

490 EXT
500 FoP trl =1TBJ
510 lF A{ !l )=? Pfto[bu1ld--!
520 IF A{ Ir1)=,1 PE0CLuiiii-?
530 NEX r
5,tO ENIIPROC
51T RE

541 REI1 llpler['inE lhe iBEr] t!n'!Ptt!
543 REi,t

,z-,30 ltEF PR0Ctuild-l
:60 A( Irl+3 )=RNL|{ 4 )

570 IF A( I'l+5 )=l El'ltrF Fr0C

580 IF A{ I'1t3)=1 E}iIrFFr0C

990 PR0C onsl,er
600 FUR X=1't014
610 A( -30*{ lll= I )-45*{ Irj.,? )r50*i tr1. i ) +X -1 l=A{ ?+l i
6?0 NEXT

330 ENIrf'610t
631 REt{

632 REI'I triEFlas !Liur !l,EtuE
633 REn
6.t0 nEF Ftl0tst8tus-1
650 PRIiITCHR$1 33 i lliEX 1 57 CHk$i3i i tHIiSl57 i Cllirll i,il"iru;' h

il Foinls slEnd ati ";lll
660 PRINTCHF$1 38 iCHFif 1 :;, i nf Fi, i iL",tuu liBve " ; 5 1 i " iFl I l.!

670 PRlNTCHH$1 iiiCl-lF:xl-i7iClllirlri :i:1"1sB ;re ni! 1p 1el l' i i-i
d80 PRINTCHI;I$1 35 iCl-ifr n i5' i I flki l -i:1','cll hi,,e' r' i;i i " ln1,.i p

ieceE'
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1160 PRINI"ircr eou deBl lc oFer, it? "i
1190 PR0Cread*kesbotsrd I A=l(e!
11r0 A:-( ( A:89 )+2*{ A=78 )+3t{( A=93 ) )

1200 It A=S PRotettst ue- 1i G0T01160
f .il0 IF A,1:r0 601tl1230
1220 PI{INTCHR$1 1 iCHFrrl I rG0TC1 150
1230 IF A=Y G0T013at
1?40 PRItlT",,,Chicl,en" i PRoCoFtions i G0 fti890
1?50 CLS I F'ltINl' CHF$136 ; CHIS1 31 ; 5P[{ 5 )"You cEn',- ft o'Je tlie

1260 IF RNII{ 6 )=1 PR0CGFiioRE:G0Trr890
1?70 PRINT"bul Bs $ou hBve E l.ikiis far ue.ll!,"."
1280 FRoCdeIac( ?0 )
12?0 PRINT'it fBlls over, BBU tEF,e';ilrl-tlNtr(?0)
1300 PRINT;Irlt' hPs dtstuaEe'
1310 H1=Hl-Irl
1320 PRoCEItstus-1 iENIrPtioC
1330 Rl=A{ t'1+3 )
1340 CLSIF'RINT"'1he noon ";
1330 IF R1=1 PRIi,lT" ie ei'p t!" iPRoCdel Eci I ) I ENITF R0C
1360 PRlilT " con leins "i
1370 IF E1=2 PRoCpri.nt-nonstenlPIINTil$;Ati
1380 IF R1=3 PRII'lT'l.eBsuretr"'+ "itF'R0Cprinl--monsterlPRI

t{T iBtiAri
1390 IF Rl=1 PFINT"t.eB5ure" iTl=500iT=0
1100 PRINT"Uhat no!i?"" "G-50 inrL-letsverH-help'S-Bltst!B

1r{10 G=1iL=2iH=3iS:4
1120 PRoC|^€rd-kesboerdi A=l(e'3
1130 A=-( { A=7r )+2r( A=26 )+3*( A=72 )+1x A=83 ) )

690 fRIIITCHHSIl5iCHif i1i,1 ICfiI$I :i:1'' :i, i rBL .r,.1, i( :iiled " ;
l{1;" ronslere} r"

700 Ir: J1:0 Ft(I NT[H,L]$ I l: !CtiFr't1 :,7 i ti0r't r:rt
71 0 PHINTtHllsl S'J ; CHFrl.l -:' i cll,q t1.1:" r rLr :ri,=..: :,.r,!,' ;.l L 11

5 i "X IucRstone"' CHF$l :15ill-itsl :i,r
720 PRINTCHT{"1l5iCl1R5l57',CHt: .t::;riiltl:7i; l:.l,llliiHlii{

1;"Your Ecc,re nol, 1-r "iIilrlS[]'cflf,itlJiir,]iF:t1i'r'i'-tlil,i33iCil
tl$141i"Your ecore noLr ir "r1f,{J(:lilj llll.ii:i-1:ri iilli:;

7:{0 PRoCE ttstus- ?: ENlrl'Eiil
731 REtl
7,r;i REI Shou l,he .1 lhnr(.?E
7;l ftEtl

/ i4o LILF FR0coFlion-.
750 FIiINT'', sF',CI 5 ) i', LEf T', r :-6 X1 ;: 1;','.1-]n1^iAiilr5', i,;f i I -{ r f irl Gh

760 Fotr I'1=1TU3
770 PRINIlPCi i
780 IF Ai tri )=1
790 IF A( trr )=:
800 IF A{ Ir1 )=3

li
FHIItTCIJT,*110i ' lcr rdc,r ";

PRl NTCHR'l29; " FI ail ,r;ll "i

PRINTCHFISI30;' Steir"- uF " i
PnINTCHR$ 1l,l i " 5tE1. E doun" i
PRI NTaHk5136 i IHF;t 131" E:r] I

810
8?0
830
840

IF
IF
IF
IF

A{ t'1 )=1
A( Ir1 )=5
A{ tr1 )=6
A( Ir1 )=7 'itHFltlS

7i
850 NEXT

860 ENIIPROC

861 EEH
862 RElt Ctslculate the cc,rreeRUenceq Ef lhe ciroire rrede
863 REl{ Thls is the hearl Bf lhe FrngrEnr
864 RE|l

/ B7O EEF PRoCoPerEte-ceIl{ 17 )

980 0ll 1Z G0T08?0rr500
890 PRINT" "l,lhat directior! - L,F,tri 61 5{etEt!e)?";l5S-0
900 L:1:F:?ift:3iS:4
910 FFoCr eEd-Kesboard I Ir1=l:es
9?0 tr1:-i ( Irl=76 )+?*( tr1=7,1)+3l,iIr1=8! )+4*.,i tri=gt I i
930 1F Iri =S llR0cstElus-1iG0T0990
940 lF Ir1,}0 G0T0'/60
950 PftINl CH8r1I; CHFr*J 1 ; C}lft$11iCHR$11lGBI0890
960 lF A{Ir1{3).r.:'3 1F Ai ir1+-1)il.i:r S0T01000
970 FoR X=1T014
980 A{9+X )=A,: -30*{111=1 )-4-:tiI1=?).6{*lIr1=l)}X-l )
996 NEXI

1000 IF A{t'1 )=7 PE0Ce:rilil) EL5[ 0t1 A{Irlj S[] ir1,]10,14.'r,11
1250 r 1330r 16?0r 1660

1010 Ei^{I'r'F0[
1020 PEINl'"Iroor,,,0-oFen, L-l1e,-En "i
1030 0:1:L:?:S=3
1040 PR0Creed-[pvtoErd i A.l(o-".
1050 A=-{ ( A=79 )+t*i 4=76 )+3*{ A:-c:l ) )

1060 If A=5 Pft0cslalu e-1iG01010.1i)
1070 IF A,1)0 GoI01090
1OBO FRINTCHFS1 l; CHR$I 1'CHRS I1 :T;IITTI1OIt)
1090 IF 4=6 G4T01330
1100 IF A=L tll=A{ Irl+3 )

1110 PEINT"'You hetsr " i
1120 1F R1{:r: ANI| R1.i:3 PRlliI"noll,in5":GUT0l160
1130 fi=Rl{Iri 6 )
1140 lF Rlr 2 PIINI"nolhins"iG0T01160
1150 PR0Cprinl.-ftoneter IFRINT;A$; iFRocnonEter rroiEe'j

1{{0
1190
1{60
1170
t{80

IF
IF
PRI
IF
IF

A=S PR0C5hlus-1 i G0T01400
A(>0 90T01{70
t{TcHRar r i DHRaI l rcHR3l r tcHRtl 1 icHfi tl I ic0T0t400
rlEL G0T01?10
A=H At{Ir Rl.i1 PRIi{T" The " i l PRoCprin t -ronster iPRIN

IiAti' hE6 :Llr hFs-iG0T0l{00
1190 IF Rl=a PR{lCt.eeEUre( I )iEtlIrPRoC
1100 lF SS=2 Ss5otPRocdelie( ?0 )lcls
l5l0 PRIIT"NoH rhat?""C - cotrbal'S - ePelI cesl'R - re

ll'€at 'i
1520 C=1iS=2iR:3
1530 PR0Cra8d-kecboBldi A:l(e!
1540 A=-( { A=67 )+21( A=83 )+3*( A=82 ))
1550 IF A=R G0T01590
1560 IF A=C PR0C couba I i ENITPRoC

1570 IF A=S IF 51.i1 PRINI"Ei,,sou don'l Eeent tc htsve tsnc

'iG0T01500 ELSE FRoCcBs t- Bpe I I i I F FZ=1 G0T01:00 ELSE ENtrF

R0c
1580 PkINTCHRiI 1 ;CHRi1 1 iCHRtl 1 ;CHR31 1 1G0T01500
1590 IF RNI'( 6 )=1 PRINT'ToUGH LIJCI(. .He BtlBcks eou'iPR0Cd

ele,r( I ) iPR0ccoiibat I ENITPFi0C

1600 IF RH=l CLSlPRINT""tlith B buret of coiardls speed.
. ,," iPRoCdelBe( 8 )iEiltiPR0C
16lO G0T01?10

1630 IF Ll) 0 ENITPR0C
1640 PRINT"' CHRf 134;CHRIl36iSF'C( 2 )i "5orrr, the elEire ts

re blocked" i Ll=L l +l iPtlocdeIEtst ?0 )

1650 CLSiFRINT' it'R0CoFlionsi60T0890
1660 L 1=11+1 iENIII'R0C
1661 REr,r

1662 REft The EXIT - ,ro0've nBde il!
1663 REr,!

1670 DEF PR0Celiil{ IZ )

MODELSNB

PROGRAMLISTING
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2030 IEr PFotiave-.htsr.ctPr
t040 ItlPUl""iJh;L iE yc,ur i,irri€,, ''"inri;':ilrun, :,f l,i . '.:!il

PPe)',1{l'lt
2050 IF Lf i dh+ r r0 F'F'JuTiGtrrtr:1i.
2060 FRINT"II{SLFTT ANrr trn,lllir irAfA ii-1;t',
?070 t'ElNT""irrpE9 En._ (er B|eri lrrru ire rp;ii!,",''r. r:Fin

d dtsle"'
?0s0 Z?=GEI
l0?0 Xi,={]PEN0UT{ r{11} l
2100 PkINIIXY,HI ,Sl vi ,:ti,li|,JI.ii!
t110 cL05E+)i
?I?0 E lt trPti titl
?121 FEr,l

21?? F(El'l Fiead i charFc!r-r frof,i u:Fp

?130 IrEF f'l\0Cr eed ".ilFrecLer
2140 1i!i:tl]""Llh;l re qou. ni:rrer"''!ir;ririiri,nr ol l,: :,ferl:

e.6 ) " rNt1$
1150 IF Lf:t{( Nt1$ ).:1,1 FFrIilT"i.!o lors,,,,"'lIr]ri:'1:l
?160 FRINT"'INSEll ANIl Fritlll,lIr trATA tAir['
2170 PRll{'l''"FreEi ai,", lipir ta In.d iEl:"
?180 7;i=GEl
!190 IY=0PLNIil( NH* )

"1200 IdPUT+)( i,lll ,i-,r,,(.,r.i,. ,: -
??10 CI OSEIXY
?2?o ENfrPtUc
?2?1 REr,r

???:l &Eitl Y(u Ere dea,. hul !riu fiE! Fl,i: +-r;,ri
22?t Rtrl
?230 trEF lrli0cdeBd
!240 PfiINT' '"IrG los ui eh la FIE! -:9rin?" i
2150 l,li=Gtitllt Llr,j r''\"' ANI| U$,.,"N" Ff.iI],r'itlltrtlj i CLrillirir"rli)
l?60 lF Uli=" r"' FIUN

2270 ElilrlENtrFI(0i-
227r REtl
2272 ltEl4 l)haL lreesure Iies inBide lhe r(on?
?273 REr,r

2280 IEF PR0clrPtslrurp( I7 )

l2?0 0N IZ G0T02300,2310
2300 1F T1:0 PRINT"Ii utsE an illuEior":lfi0Cdel;!{ 3 )i{,i'llrP

80c
2310 IF Rl =2 PRULdelEe{8)iE\trFRoC
2320 PftIl{T" The.e arel.."'
2330 R=I T( LoG{ ( tlNtr{ I )*T1+10 )Iii{T1 nNtri I )lLl/2+1 ) )t! )

2310 lF Jlr0 R=ti+Ii{T( ( { 25t,-I1 )/100 )*R )

:350 PRlf{T iF;' 9cld pipres" i iSC=5C'IR/100iGl=G1}(
?360 IF T=0 ANrr \iilr( 100).ili+Ll12 GoI02380
2370 IF T=0 PRocdplae( B )iENtrFR0C
2380 FoR X= 1T0 T

2390 R=RNI|( 10 )
?100 IF R=l r'RlNT" + ts suord" iHl=H1+RNtr( 120 )

+ ts rltsnd'isl=Sl+RNtri 13 )

+ a suil of ernour" lHI:HI+RND{ 90 )
+. scrol l' iSl=S1+RN!( l2 )
+ iofip fior? EFe I l "-" :lil.;ii i Fii\lri tr r

t e F! !,r c r ':lll =Hl +Fll,llr: lir r

r i F,e('-.1 . te"- ''iHl-l'[.'

2110 tF
2120 IF
2130 lF
?440 IF
2150 IF
?160 IF

)iSl=S1+fiNtr( 12)
2170 IF R=8 PRINT" I ; fic, l(" iFF10[r.ndir
2480 IF R=, PtiINT" + ; .ins"iPFi[f,r;ndon
2490 IF R=10 7=Flt{t{i 6 ),/;l
2500 IF Fr:10 ANI| :rJ1 PkINT" + a "iit:t5;":i lrl:f.:i.,,ris'

R=? PRINI"
R:l PRIIi!'
R=a PRINT"
R":, F'{(1NT '

R=1, FF:I Ni "
R=7 F'FrINI "

A&B COMPUTING MAY/JUNE 
' 
943

1680 0N IZ G0T01690r 1700
r690 cLSiPRINTCHRf 135;CHRt137', CHRtl35iCHRtl57;CHR$136;CH

Rt133'leIt don€' eou EoL oul El ive"'CHRi135iCHR$157
1700 E=liPRoCslBhs-l iE{IrPR0C
1710 El{triENI'PRoC
1711 REi,t

1712 REH Ctssl ? spell and see if il NorkE
1713 REt{
1720 IrEF FR0CcEsi,-EPPI I
1730 FZ=o
1740 S1=S1-1lSS=SSlr
1750 PRINT' " the noB sFeIl-blasted " ; :PFloCFnlnl-fionslen lP

RINT iAt i
1760 IF At='InteIlecL dpvoure." FRINTCHR$11
1770 H=RlUr{ ?1 )

1780 IF U1.1.i0 Ir1=V1
1790 Ir1=tr1-H
,tOO ,t !t.:i1 PRINT"'Iies detsd on the flodr" lt'll=l'11+1lSC=S

C+Ll iPRoCtressurE( 2 )IENIPRoC
1810 IF 81.j0 PRINT"'iE angte, he edvtsnceE'iiPtiocdelts.-(I)
1820 1F RNI( 6 ).i3 PRItlT" ,.he 6llBckE'lPR0CdelBr{ ?0 )lFRoC.

orbaLiEN0Ptt0C
1830 U1=01i FZ=l iENI|PF0C
1831 REtt
1832 REi{ ThiE is uhe.e eou fiEht. t.he rronster'
1833 REI{ Bnd see eho rins
183,1 RElt
1810 I|EF PR0ccorhBt
1890 CLS|PRINT"'You hed a lerrific hBLlle rith "i:F'R0CPc

int-'lonqlpriIF [i=-3 " 0R Bt="Bn " PRINT"Lhe"
1860 PRIt{TAti
lB70 IF Ut.:)0 Ir1=t' 1

1880 IF Hl)!1 PRI T" 3nd eo! l(illed hin"lFR0CdelBe(30)il',
t=il1+l lHl=H1-D1i SC=SC+L 1i PRoClressure( 2 ) !ENITPRoC

1890 PRINT', hut he Killed sou""'and l,ool( all sour treBs
ure" i Gl=0iHl=Hl-!l i PR0Cetii t( : ) i ENIFRoC

1891 REX
1892 RElt This routine checl(s lo see if eou:-
1813 REi{
189,1 REI{ - Bre dead
1895 fiEH - _h-iee ft'!r,il i,he e. rL
189d (Erl - i,J;nt l,! ;ontrnrie
1897 REI^1 - ,JErtl t.1 ..13 t.n-rr !_irii;:.ler oi '!;:ps
1898 FEr.1

I900 IrEF f'F 0Cr.lrr, u-<-?
1t10 i$=cHRt 1 l5+f HF:1 1:i7+L:Ur1l.r'., i iF ! l,l=,:r THEII r'ioc,i--rd i I

HIIPftT]C
1920 IF E,:.1 lHEN i?iril
1930 IF H1,::150 !ll . i 50
19{0 IF S1,.15 -c1=15
1950 L1=1 :E=0 iPFllN f 2i' 7t' 7t; "Hi,rinE ief t the ral3f .rarE:,

1960 PRINI'Z6i"Gn1s eriiFr .sain el Iprel I h,rl !i!ut"
1970 F'RINI7r;"hFs -ind spelI i,Eve bepn repIFfl]qn.rl"'7,
1990 PftIl,iTZt' 7$; 'PreEE 5F+:r! Ic.nr,Li|lirp"
1990 FFlli,ll;1$i"Pr.pse Q in En,-? ih;r:,cier ori l;ii'r"i
!000 *F.{13,1
?010 ?$=GET6llI A5[{].$),. .1:1 Ai!r, ,:r' "1' tFlIdTL:tlFlii 1il1!

t990
30!0 IF :t,:.1'Q' Ei.ilrPRtl(: ELSE FR0[:ilrc..htsr acler !Er'iI.i;IliIrl

[0c
?0!1 REtl
202? REtl SauE !'tlrr char'ar:lEt on iiFE,
?02-( RElt ilnd leEve lhe FtFgi6nr
.1024 FE CONTINUED OVER



2510

?:40
?5,tl
?54?
?54f,
?311
?550

f570

?580
?590

?610

I631

2633
2,114

?63d

2.540
?650
266t)
?67 0

?690

IF R=IO ANII JI.IZ JI=I
tF RNI|( 1t) )=l G0103f,90
NEXT

PR0CdelBs( 30 )lENtrPfioC
REI{
t'Et{. If lhe lreeeure is s bool( or a.inE {.}'en t.hil
RElt roslifip cal.ulel€E sour hif-Foinls Bno FFFIJS
REII
IIEF PRocra'tdor
IF R [{!)=, HI=HI+R Irta0)IPRoCdeltsy( ?0 }iEil[rFli0ti
51=S1+RNf.r( 10 )iPitcd€I eB( ?0 ) i[ ilffil0c
REI{
REl, f,hoose B honclsr al rinnoo
REII
IIEF FR0coonsler
RESTORE

FoR Z=tT0r4
REAII Ir i A( 9+Z )=Filtrt ! )
NEX]

ENIIFRTIC

tEf{
RE f'ul lhe itonsl-errs aise irrl.c, Ai
REIi an.i "B' .'r ''en" intB Et
ftEit Ats6 deletBine t-he mo8itr.r'$ hil_poin!t- .11 )t
RE Brd 'l.F.cot"e' point! iIl )' rrspai i.r. Bork r,ul
REtl the nufihe. nl $Bld Fiece: rn i.h€ rnrm
REfi
lEf FR0CPrin t-ooflELee
8:A( l0 )
F:A{ I1ii1=0
IF R=j At=,,Ureith, iBg:r; r ilrt;:0 iTi:${,10,1iiNIrFt:Bt
IF R=! A$=,UtsnFi.p" i tr*='E,, lir, =10 i f 1,.l 0000 i f \!:rftioil
IF R=3 AHo P,;d5 FFitlCserFpxi.riAt=A6+ "$er t elri' :irtllrF'iil-l

c
2700 lF R=4 ANtr P:1.{5 F'koodemitn!iFNfrFii0C
!710 IF R=5 ANI fi.{:; f'E0Cde.rils;INi,Fr'i]a
?720 IF R=6 A5="Tr!I l " ItS.". ! Ir' j :.i a, :Iii60'ln ISilrri qltf
?730 I F tl=7 il1:"(ohoIi:i" iB$= " ts " illl . J i Ti =:01 i ItlliF'fr0f
?710 IF k=8 At="Ghoet" IFt:"e ":I11-;i:lITl.St.r4!T.I iEr'llrPEnt
?750 IF F=9 PRoCni Br,t E i A$.A$+" Ci nn i.' : Ff{IrI Fiill
?760 IF f=10 A$="Hedrs" IF$="F tr:Ir1::,)iT1:40ct:i i{rr,riiji
2770 IF F=11 ANr F,:35 At="Ir,teIlE(.t .i,_,,,,rrl.er.'.:ig=".r "itl

1=?0:Tl=6000lENtrFFi0[
2780 IF R=l2 Ai="5FIBnander* lBl='B' IIrl'=?0 : Ti,.?0i)')i.r..: : :

iltrPR0C
27?0 \F P,=13 A$='ZoBbie" iB$="il 'lirl.sIIi=0IENI'PlroC
2800 IF R:11 A$="Aerlel Eer'rent"iB$="tsn "ltr1.40lT1.0lEl,lIr

PROC

!810 IF R=J 5 Al="Besi I islr" iiS=,, a', lt't =1d: T1=SiCoi T=r iiNtr
rlr0c
?820 IF R=16 A$="Beholder " i B$=" ts " I n1 -,1"1 I Tl = 1-:000 lI-3 I Eii

NPROC

?830 IF R=17 AN0 P,i65 PS0CelerpnlalBlAt=Al+'tIer,enlB1" iT
l=0iENIrPR0C
2840 IF R=18 At-"Etlin" iBt="an " ltrt=l9lT1-1?000ltlllrFF0c
2850 IF R=19 Al="GBrEoel€' iBt='ts " itrl=l0iT1:1000iENnFE0C
2860 IF R=20 Af="6iBnl rolf"iET='a'itr1=34i1r=1?000lE(I'f'

R0c
2870 IF R=21 Atl[r P{65 PRoCsoIensiA$=A*+"Gcle&" IT1=0iENtrF

R0c
2880 IF R=22 At=,HelI hound.lSt:,'B,,iIr1=12iT1=1000iENIrPR

0c

?890 IF R=?3 ANII P,165 PRoCIichiENI'PR0C
2900 IF R=2{ At="Uere-" lBl="a " lPRoClsctsnlhroFPsiENIlPRlf
2910 IF R:25 At=*X.nlico.e" ltrt='ts " :tr1=18 iT1=8000iT=l IEI

[PROC
2920 IF R=?6 Aa="i{edu5B" ilt='i' lf't.15lTl =1 lt0'.1 il=l iE[oP

R0c
?930 IF R=?7 ANI| F,:6t Ai="1{rnd fItsYet"il$=";'ifr1=43:ll=

1000i 1=? iEtlIrPR0C
2910 IF R=?8 At=" inotair"iHt="ts "ltrl:1ul Ir::id00iErlri'F0C
?950 IF R=?, Al='H!r'Es" IBt="ts . Itr1=1.1:T1':000IENITPFIIi
?960 IF R=30 At=tr8rc" Ifit:"sn "It'l=?IT1=500IENITFRoC
29l0 IF R=31 Al="PurFle es!'r"'IBi="E ":!1=:;.(iT1:t0i,')iT';li

ENNPROC

?980 IF R=31 ANI| Fr65 At="Unher hull..*iEl="Ert'tlr1-34i11=
t0000tT=? iENtrpRoC
2990 tF R=J3 At=,, Uisht,, i Et=" i,, i Irl -{i I I 1=800|i I t }lI!Ftiilt
3O0O IF R=3{ ANIr f,i65 At=uXofn'iB$='B 'iIIl=34iTl.4tii)oli

=2 iENnPR0C
3010 A$='tloh6cblinr iEt-trts tr ifrl:6iTJ:i000lFNIIFl-(01
3011 REH

3012 REI Choase E sPrPent
3013 ftEll
3020 IIEF PEoCrePPents
3030 R=A( 1.1)
3040 Bl=". '
305{ IF R=l At=' t(I tsc}: " i l1=30 i 1 1=6'.1000 i 1=.' i SNIIFRtlt
3060 IF R=2 At="Uhi t s " itr1=10I T 1.50000:T-1 iENrrFRirC
3070 IF E=-{ A$=" ll ue " I trl -60 i T I =700t0 i T::l : Ei{tiF'Rt}l
3080 IF R=4 Ai:" 6reen " I trl :-/C I T1=9.J00,) lT=3 i r(I'r'R0i.
3090 At="Fled,, I ttl=80 | T1 =?00tr0 i T-4 I ENIrPFlot:

3091 FE|4
309:l R[:X 0hdose i dPhon
3093 REh
3100 trEF PRocde$anq
3110 F=At t3 )

3120 P=A{ l4 )

3130 IF R=l ANII P.'i5 A$='Ilerngorson" lF$=" " :Ir1 '95i I1=1000
00lT=3lEi{I'PF0C
3140 IF R=? Atilr f',:l At."Jlhr1erl'lIi$=" 'llrl=Ri)lll'3it00iT

=2iENIiPR0C
3150 IF R=3 ANtr F.i5 A$='Bncus"iBr:r"'iIrl::l':r:ili1=150000iT

:T IENIIT,ROC
3160 Ar="TsPe ": trt=" a "
3170 IF F=4 At=A$+"UI" Irr,=6QIT1=3000i): f'liG0T0-1;140
3180 IF fi =5 At=Ai+' U' I I'1 =50 i T1 =50000 i T..1 1 G0T0I"a40

3190 IF [=6 Ai=AI+" IV' iI'1.40 i T1='10000: T'1i G0T!3?4':)
3200 IF R=7 At=At+" I I1,, I Ir1=30: T 1.300001G0't 03;14i)

3210 IF E=8 Ar=A$+',II" iIrl=?0iT1=?0000iG0T03!4t)
32?O IF R=? At=At+'I " i t1= 10i Tl = i0000 i Gtll03?rli)
3230 IF R.i=3 F=A{ tS )+3iG0T031/0
3?10 At=A$+' trEltoN' i ENirPRtl[
3241 REi{
324? REi{ Choose ts devil
32,13 REI'1

3?50 IrEf PF0cdevils
3?60 R=A( 16 )

3270 P-A{ 17 )
3?80 IF R=1 Alttr PilS A6:i'|Asn'odeu5":16=" "lIr1-1I0iTl=17000

OI ENIIPROC
3290 IF R=? ANIr P,l5 Ar="EBEl:ehut"itrl=" " il1=801T1=s10i'0

lT=5i ENITPRoC

3300 IF R=3 Atllr P,l5 Al-'Irispat€r',lBt:' 'iI'1=70iT1=gI0i)0i
T=3'ENIIPROC
33lO IF R=4 AlUr P,:5 At='Gerson':Bt=r'ltr1:50lTl:810001T:

2IENTIPROC
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3700 IF R=4 At=At+"tisFr'llJ=?0111=5000iENnPF0t
3710 At=At+"eolf" I trl=8 i T 1.?000l ENfrF R0c
3711 REt{
3711 REX IrispId,r thE tit.le and init.itslise
3713 (Etl

/3720 LIEF FR0CI,il-le
3730 trl t{ A{80)
3710 L1=1iG1:01H1:100 | tll=0:,11=0:S1= 1l i T:0 | Ir1:1: U1:rJ iSC:0

I E=0
3750 Z1=RNIi{ -TIl'tE )

3760 UItU23 r 0r 11r0,0r 0r,l,0 r 0 r B

3770 FOk 1Z=0T0?4IPRINTTAI{0rIz )cHRst35;CHFI$15;';
3780 NEXT

3790 PRINTTAB( 13rB );Dlll{9141 iCHR$13?, "CELLS ANtr" ; lAli 13,
9 );CHRi l,tl i CHRt 13:l i'CELL 5 n Ir"
3800 PRIIITTAB( 14r l2 ) iCHFrtl{1 i nHR$13? i " SEFIPtl,iT5" i TAF{ 14, l

3 ) icHRtl4l i CHRi l3l
3810 PR0CdeIar{ ,10 )

3820 UIU?3,0,11r ?55,0r 0r0,0 r 0,0
3830 CLS
38{O ENIIPROC
384I REil
3842 RE ChB.Bct.er Ioed routine
3813 REr.l

/3810 trft PF0CI oBd
3860 PRINT""ITo eGU uiEh to IoEd E ch8rtscler'"
3870 PRINT" { ron t.ePe?";
3880 ut=GErt i If, t t,i:' Y' ANrI Lln.ltlnNtr rRIltTt:l.lR, I 1 | G0 I0:{870
3890 IF Ut=" Y' FFI{]Cre}d..harartpr.
3900 ENITPR0C
3901 REt{

3902 REh tieed a slnsIe ke:_ der re.-:lr,r.
3903 REi-l and Frinl, th€ chtrscter
3904 FEil

.r39 l0 I|EF Pllocrepd...lipshoirr d

3920 *FXl5r 1

3930 kes=Gf:T
39{0 PRINTCH(I( keB )

3950 EllIrPRtrC

101
l,l:r

140
150
1n0

ls0
tt0
!00
ir10
r"?0

?10

:r{,
IF R=l At=At+"heBr"iI'l=l0iTl=2500iENtrFRoc
IF R=? At=At+"b68r' i trl=121T1=3000iENIrPfi 0C
IF R=3 At=At+'rtsl" i Ir1=8 i T1=?000: ENI'PR0C

The program patch required if you possess version 0. 1 of the
Machine Operating System. It is not required otherwise.

3320 IF k=5 At="BBrbpd leviI"IEt="ts "lIIl=32iT1=0lENtrPFt0C
3330 IF R=6 Al="8one lrevil"iB$="a "iIr1=35iT1=0lENtrPRoc
33{0 IF R=7 At="Er in!es' i Bf :" Bn " i trl=16 lT 1=40000 iENI|FR0C
3350 IF R=S Al="Ho.ned lpvil" iBl="ts " 1trl=35iT1=5000lENiP

R0c
3360 IF. F=9 A!="lce Irevil" iFt=" tsn " :Ir1=60i.f l=10000iT=3: E

iltPR0c
3370 IF R=10 Aa="Fil f iend" iBt="B " il1=65 I T1=120001 T=1 iE

*!PROC
3380 R=A{ l8 )+,{ iG0T03320
3381 REr{

338? RE}I Choose s ditsnl
3383 REH

3390 DEF PRoCliBrl,s
3400 R:A( 19 )

3410 trt="B "
3,1?0 IF R=r At="Cloud itrl:36iT1=9000iENI|PR0!
1,130 IF R=? Ar="Fine ":Ir1=30lTl=8000|ENITFR0C
3110 IF R:3 A$="Froet,l[1:?r+iTl=8000iENIrF'R0C
3,150 1F R=4 Al:"HiIl ":tr1=16iT1=3000:ENITPR0C
3,160 IF R=5 As="stone "lIr1=181f1=4000:ENI|PR0I
3,170 At='slorn " itrl =12 i T1=10000I T.1 i ENITPFi0C

3471 REt{
347! REH Choose an e.leBentEl
3473 RET

3{80 tlEF PR0CeleBenlBls
3490 R=A( ?0 )
3100 IF B=1 A!="Air " lBt="sn " lIrl-90lE IrF'tioC
3510 IF R=2 At="Earth nlFJ:ntsn trllrl:t5:ENITI'RoC

3520 If R=3 Al="Fire " il$="e " i[rl=4giENI{FEoC
3530 At='Llater "ilt="i " IIr1=60iEl,ltrF(0[
3531 REt{

353? REI'{ Choose ts Solex'
3533 REtl
3:40 rEF FFoCsoIei'E
3550 R=A( 21 )
3560 IF 8=1 At="CIas " iES="a " iIrl=30iENI'PFI0C
3570 lF F=2 Ai="Fleeh "iEt="a "ttrl=3liENI|FE0C
3580 IF R=3 At="Il.on "ltrl="tsn "inl=90:ENIrFft0C
3590 At="Slone " ilt="a "itrl=21iENITPR0C
3591 REr,{

3592 REtl Ehooee e hobsoblin or ts lich
3593 REr{

3600 I|EF PF0CI ich
3610 Il=A( ?: )

36?0 It="B "
1630 IF [r.i6 A!=',HBhsohl 1n " i Ir1={, : T1:1000 i ENITPR0C
3610 At="Lich', !Ir1=90|T1=800001T=5iENITPRoC
3611 REI{
3612 REH Choose B refe-crEetorP
3643 REt{

3650 f€F P-R0CtecBn throPes
3d60 R=A{ 33 )

iifii f.irr fr I Iir!.- rn:.r,iii,, l.lr'r
frl i,l ,.:.,,1ii,, !t i.., r-rFdi,t ilt .ir.l ll iil:j
iit.j lrir ,lll i uiu i,,ij T| !|i;iii,.rtrrii-l:i

'i.J,-ifr r 1t-. ri.,!t( t1r_r ,,j,, r,

*titila ali-lilr-iilr,:i:ii,?l-r'l.I;1:.:r|il.lilr(i;ii:'larir :,llili
CIIA I i\] "
EilIr
r0l1 r'A5 st i

.[]x:l lill' +{i!1iflil j.r i{;ii ii.i.i, - i,i
Tt1)tl lrA iiill,riiir'i: +l.i ':ilii rl 1\'

IIX t[l,i]l ii,t +i,,1 1:1. p Li:r',':lil-l
.c0 Ji'1r' (,Lirl,c,t r

,TftAi f t,.!: A

.riFr ,r rttrill iiiti i,l"l:'l:i
,rlN 1i:1,.r{r' i.t II I

lkt l Lrfii,l
3670
3680
3690
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During the last few months, BBC
Micros have arrived in hundreds
of schools, and not every school
has a member of staff brave
enough to take on the new
challenge. It is a challenge, partly
because of the widely-held, and
incorrect, belief that it is
necessary to have some extra
mathematical ability to use a
computer.

NEWTONS
THEORY
Mathematicians and scien
tists perhaps gravitate towards
the computer more naturally,
because they can see immediate
and obvious uses for it in
diagrams and calculations. But,
in the last few months, I have
seen how historians and
geographers, teachers of English
and foreign languages, and
geologists thrived when theg
have undertaken a regular
session at a computer keyboard,
trying to familiarise themselves
with the monster which has
inspired such enthusiasm in
pupils and in their owns sons and
daughters. In most cases, the
task was undertaken with
trepidation, but continued with
enjogment!

This series is therefore
addressed to those of you who,
until recently would not even
have considered looking at a
computer, but are beginning to
realise that, in 1983, they are
objects which cannot be avoided
at home or at school.

COMMUNI.
CATION
BREAKDOWN
Communicating with acomputer
is a question of language, and, as
with any other language, there is

a vocabulary to be learned, and
the structure of a grammar to be
understood. However, there is

one real difference-if you are
trying to communicate with
someone whos€ native language
is not your own, there is usually

This is the first part of
our regular'LearninE

BASIC' series, taking you
from the first gteps of

programmlng.

Return key is pressed. In d*
case, when you pressed Returt\
the message 'Mistake' willalme
certainly appear. It could rd
understand the messagel

As each letter is typed, a
flashing white line moves alorqg
screen, marking the next typing
position. This is the Cursor. h
can be moved around the
screen by using the four directio.!
arrows at the top riqht-hand si&
of the keyboard. (By now the
screen is probably covered with
letters or numbers).lfthe Cursor
is moved up to any line, and the
Copy key pressed, the line willbe
repeat€d at the place where the
curso! was, a place not marked
by a white square, which will
move along the line as the cursor
did.

The direction arrows, Copy
and Delete keys are the means
used to Edit lines, ie after lines
already written. lt is usually a
quicker and simpler procedure
than to type out the line again.

Type CLS and press Return,
making the screen clear. Now
type 2 + 5, and press Return. The
computer will not respond with
the answer, not because it
cannot cope with the arithmetic
but because it needs instruction
as to where the answer should be
placed.

Try typing:

PRINT 2 + 5

and press RETURN. The answer
7 will immediately appear on the
screen. The 'PRINT' is the
necessarv instruction. (lf you tire
of typing PRINT, the abbrevi-
ation 'P.' will be accepted.) The
other arithmetical signs which
could be tried here are:

" multiply
/ divide

subtract
to the power of

Since the computer works in
MODE 7, the teletext mode,

some success in understanding
the meaning of what is said, even
if the actualwords are difficult to
understand.

With a computer, there
is no such tolerance. It can
only understand the language in
which it has been programmed,
and has no intuition to heip it to
understand what you are trying
to say. In this case, the language
of communication is BASIC.

lf you have th€ computer in
front of gou, and it is attached to
a monitor or television, then it is
worth spending a few minutes
looking at the keyboard. When
the computer is switched on (the
small switch at the backlefthand
side), a smallred light willappear
under the heading 'CAPS
LOCK'. As longasthis light ison,
the lettq keys will produce
capital letters on the screen.
Press the Caps Lock key once,
the light will go out, and the

letters transferred to the screen
will be lower case. Press the
same key again, and the capital
letters will once more be there.

The keyboard itself is much
like a typewriter keyboard, as far
as the letters and numbers are
concerned. The red keys on the
top rowhave their own use which
will he described later- At the
extreme right of the red kegs is
the Break key. When this key is
pressed, the screen is cleared,
and the memory is cleared also.
(lf you are writinga program, and
press this key accidentally, type
OLD immediately, and press
Return. By the magic of the BBC
Micro, your program is returned
to you, unlike some other
computers!)

II you type a message from
the keyboard, the letters will
immediately appear on the
screen. The computer does not
act upon any messag€ until the
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unless changed, the symbol A
will appear on the screen as ITo see the difference, type
MODE 5, and press Return. The
screen will clear, and the letters
become larger. Type:

and press Return. The 'A' willbe
on the screen as it appears on the
keyboard. Now type MODE 7
and try the same calculation
again. This time there will be an
' l ' instead of 'n .

' The computer has 'remem.
bered' none of the working
carried out so far. It has provided
instant answers when required,
but to take any instruction into
its memory, it must be
approached by means of a
Program.

WRITING A
PROGRAM
A program may be composed of
one line of hundreds of lines, but
each line must begin with a
number. The number of lines will
decide the order in which the
program is carried out, so that it
is usual to number in 10s, to
make allowances for lines being
added later. Lines need not be
entered in the correct numerical
order when a program is being
written, as the computer will
automaticaliy sort the lines into
the correct numerical order-

If we had written:

and pressed Return, the single
line would have been stored in
the memory as a program. For
the addition to be carried out,
type RUN and press Return.

At this stage, it is worth
emphasising that the computer
cannot carry out an instruction
or enter a program line until the
Return key has been pressed.

This line will now stay in the
memory, and the program may
be run at any time, unless one of
four events occur.

Return key removes line 10 from
the memory.
2. Typing a new line 10
removes the old one.
3. Typing NEW (and pressing
the Return key) clears the old
progmm from memory.
4. Pressing the Break key
clears the memory (unless OLD
is typed immediately as
described earlier).

Use one of these methods to
clear this short program from
memory and start again.
Because we usually intend to use
more than one s€t of numbers,
variable names may be used
instead of actualvalues. Variable
names may be of any length, but
must not include one of BASIC
language variables (see pages
483-4 of the User Guide).

20 PFrNl"Uhar

40 PRINT"uhat rB the v.lle of Bl'

as the answer.
To feed in another pair of

numbers, the program must be
RUN again, which becomes
rather frustrating. We can illust.
rate two ways of overcoming this
(there are others!). Type in the
extra line:

and RUN again. Now, each time
the program causes ananswer to
be printed out, line 70 will send it
back to the beginning again. (lt is
important that 'GOTO'be typed
as one word, otherwise the
computer will not recognise it.)
This program will continue
indefinitely and it is necessary to
press theEscape key togetout of
it.

93

When the program is typ€d in,
type RUN (and press Return). If
there is an error in the typing, the
screen will show an error
message and a line number.
Typing LIST (and Return) willlist
the whole program. Typing LIST
40 will list just line 40. Check the
line to find the mistake, and use
the cursor controls and COPY to
correct it. When the program is
RUN, the message,

What is the value of A?

wiilappearon thescreen, and the
cursor will wait, flashing, until a
number has been typed in. This
number will become the value of
A, and the second numberasked
for willbecome B, giving the sum1. Typing 10 and pressing the Try the following program
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MODELS A/B LEARNING BASIC

For a different method, type
in the following lines:

When the program is listed it now
looks like:

the string A$.
RIGHTS(A$,4) which would
read the last four characters
from the right of the string A$.
MID$(A$,2,4) which would take
four characters, starting with the
second from the left of the string
A$.
STRING$(6,A$) which would
rep€at the whole ofthe string A$
six times (Beware-the
maximum length of the string
produced is 256 characters).

Run the program again to see the
complete effect.

In the next instalment, strings
will be used to provide
information to form the basis of
tests.

Lines 10 and 70 then form aloop,
and the letter N (or any other
variable) is used as a counter. In
this example, every line in the
loop, ie between lines 10 and 70,
is repeated 5 times, as will
become apparent when the
program is RUN.

So far we have only used
numbers, but many programs
require letters as wellas numbers
as input. Any variable which is
not a number is a string variable,
and its variable name must end
with a dollar sign, eg A$, B$,
NAME$.

Alter the program already in
memory until it reads:

Try the lollowing illustration

PFIN' II6HT' (Bii T I

1n PCrNr nr16!rrt1t4 j

ANY TEY TO 
'NNTIN 

E

Now, when the program is RUN,
the computer will expect strings
of letters, or a mixture of letters
and numbers. It will accept all
numbers but will not recoqnise
them as such, so they cannot be
used in that form in arithmetical
calculations.

Line 60 prints the Christian
name, followed by a space and
then the surnam€.

USING STRINGS
Strings are a very useful tool in
writing a program as they can be
manipulated and split into
sections as required. Useful
string functions are:

LEFT$(A$,4) which would use
the Iour character from the left of

When the program is run, it will
flash quickly through the screen,
and the first part is lost to view
before there has been the
opportunity to read it. This
suggests that some kind of
delaying device is needed. This
could be done with a subroutine
of a PROC. Leaving the
introduction to PROCs until
later, the following lines willallow
the program to move at the
op€rator's request.

PPINI ahT r et L:n r:n.-

GET$ is an instruction to the
computer to take in any key
which has been pressed.lfnokey
is pressed then the programgoes
back to the beginning oI line 210,
and continues to circle there until
a key is pressed. 'Any key' really
means any of the letter or
number keys, or the Space Bar.

To include this routine in the
program, instructions must be
inserted in the program to send it
to line 200 when a delay is Schooldays: computers arc now an evetyday pan ol school life.
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USER OF THE B C MICRO

A&B Computing is a new bi-monthly publication
dedicated to users of the BBC Micro.

Priced at f,1.85, forthcoming issues of A&B Computing
will contain features on various aspects of the system,
courses on improving your techniques in graphics,
sound and assembly language, reviews of software and
new add-ons, as well as plenty of exciting games
and utility programs for you to run. Indeed,
everything you'll need to make the most of your
BBC Micro.

So, no matter whether you're a raw beginner or
an accomplished programmer, we're sure you'll find
A&B Computing the magazine you simply can't do
without. And, lust to prove it, we're offering you
the chance to take out a subscription at the same
rates that you would pay in the shops and not
a penny more.

DON'T MAKE YOUR BBC MICRO MISS OUT, SUBSCRIBE TO A&B COI\4PUTING TODAY!
IIIrIrrIIIIIIIIrIIllIrItIrIIIItrrrrrrrrltItIlI

TIrIII
!IIIIIr
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IIII

Subscription Order Form

Cut out and SEND TO:

A&B COMPUTING
513 London Road
Thornton Heath
Surrey CR4 6AR

t an .rcto.rrl ay (d.t... 
". 

a.c....rv)
Gf,.qt. / Po.r.t O"d." / ,n crn.tlonrt lloncy

Otdcr tot 2..... . -...
ll,nd,d. Ddr,,bt .o AgP L.d)

on
D.bra ny Acc... / Bdtcloycatl'

('lr.r.E .. n.c...ary)

IEnua

-

. Yt'I

!I
!IIIIII

ll
Ploas€ us6 BLOCK CAPITALS and includs posl cod.3

Pl€ase comm6nc6 my subscription NAME (Mr/Mrs/Mi33) .. .. ..... !Twilh tho verY next issu" 
oDDREss. . . . , rf 11.10forsix issues UK E -

(tick o as f 21 .OO for six issues D sisnaruro . iappropriate) overseas airmail Darc.... -
trrrrrrlllrrrallrrrrrltrrtlltrrrrtlttrrlltlll
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The operating system call,
OSWORD, is mainly used in
machine code progams and
consists of a JSR to location
&FFF7 Hex.

The call number is passed in
the accumulator and the X and Y
resisters are used to pass the lirst
location of the parameter block
containing the other values. This
will enable the machine code
Programmer to use many of the
BASIC commands involving the
operating system and can be best
illustrated using one or two
examples.

READ ALL
ABOUT IT
For the rest of this discussion a
knowledge of Hex, memory
locations. and indirection is
assumed.

The BASIC c om ma nd.
POINT, to read the colour of a
pixel is an OSWORD call with
A=9. It is necessary to pass four
bytes of information:

speed up your BAslc
programs with this

clever operating system
routine.

is 144 dots and a single byte frca
the computer can deal with a;
combination of eight dots so rh.f
a single line ol dots in dr
graphics mode can se
represented by 18 characters.

The graphics mode is turnei
on by the output, 17, after whic:
the printer will store the next 18
characters in a line buffer rea<i
to be printed. The speed o{ thr
BASIC program in the User
Guide can be improved usirrq
machine code.

The BASIC program is
shown here with a feu'
alterations.
Lines Description
t5 Selects a graphics mode,
16 Draws a triangle to tesa

the program.
70 There is a misprint in lin€

70 in my copy of the
User Guide. The upper
limit of X1 should be X+28
rather than X+128 as there
are eight graphics needles
not 33. This alteration
makes the BASIC program
four times as fast.

80 Slight alteration to use
the program in other
modes.

The machine code program,
SCREENDUMP, is faster than
the BASIC program, but there is
a short delay incorporated to
double the printing time when
graphics are dense.
10 R814 ** PRII:T SCREEN

lo,a) 'to (\16,514)
15 N10DE 4

I6 DRAW 57 6,576: DRAW 0

, 57 6: DRAW 0,0
20 *FX 5, L

30 FOR Y=576 tO 0

S'ITP -4
40 A*=el1: VDU I : PRTNT

cHR s (A3 )

50 FoR x=0 To 576
STEP .]2

60 At=0:BS=128
7, FOR XI=X TO X+28

S1EP 4
8A IE POINT (X1, Y)<>0

,IHEN Ag=AB+B?
90 B3=0.5*BB

106 NexT xl
I10 VDU l: PRINT CHRS (Ag)
120 NEXT X:NEXT Y

I ] T.' END

XY

XY+1

XY+2

XY+3

and to reserue one byte, XY+4,
for the answer.

In the example to read the
pixel (288,576), the parameter
block is from &70 to &74 Hexon
Page Zero. The horizontal and
vertical co'ordinates are put in
these locations using indirection.
On entry, the X register contains
the &70 Hex (LSB of start of
parameter block) and the Y
register contains 0 (HSB of start
of parameter block). After the
program has been called, the
result is read from &74 Hex.

2O PROCDELAY (1OO)
t0 vDU 7
4 O END
5O DEFPRCCINI'I
60 OS',.1OR D= 6, FFF'1
1q Dt4 pe"1fr
80 DELAY=&D00
9l loPT 2

INO . DELAY
L l0 LDx li &8B
I2O LDY11Nfl
1 ]O LDATJ 4

I4A ]SR OSWOR D

I5O . STAY LDAIl ]
160 JSR O:JWCRD
170 LDA&3F
]80 BI"lI STAY
190 R t'S
200 I
210 ENDPROC
220 DEFPROCDELAY (WAI I)
230 !&BB=-WAIT:?&8F=&FF

: CALL DELAY
2AA ENDPROC

The two examples above are
Llsed in a program to copy the
high resolution screen on to an
Amber 2400 printer.

The first routine reads the
selected pixel, and the second
program slows down the printing
of dense graphics.

THE AMBER
24OO PRINTER
The width the printer can handle

LSB ol horizontal
co-ordinate.
MSB of horizontal
co ordinate.
LSB of vertical
co ordinate.
MSB of vertical
co-ordinate.

10 rrloDE 4

20 DRAW 128(r,I023:DRAI4
g,l021.tPLOT 85,q , rj

3q | &'7 0=?-88
4A | &'7 2=516

CalIs M StarrgE'
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50 CSWORD=&FFF1
6t' fOPTO
1q . POINT
8,, LOA*9
9A LDXI i,'7 A

100 LDY it fi
110 JSR OS'V.]ORD

120 R',IS
t3q I
I4O CALI POINT
150 pRINT ?&74
T60 EhID

The interval timers can be read
and written with OSWORD calls
three and four.

OSWORD .all with A=4
writes the interval timer. On
entry, X and Y point to live
locations containing the new
setting. In this example, the new
setting (minus WAIT) is
measured in hundredths of a
second. The parameter block
starts at &88 Hex. On entry, the
X register contains the LSB and
the Y register the MSB of &0088
Hex.

The OSWORD call with A=
reads the interval timer. In the
following example, the time is set
as above and the program will
continue to read the time until
the setting is zeroand the delay is
over.

1O PROCIN IT

!;1: l t ;. J o:a
"cw€Atyulopt

l** " s o r 6 r ; r .u I l!

2 x c v a N u 1 a:r 8t'! a

1t
\. *'*
,,h, e\
\ct



BASIC
PROGRAM
VARIABLES
X1 Horizontal screen location.
Y Vertical screen location.
X Horizontal screen position

of first graphics needle.
A7" Character to be printed.
B% Needle position.

These variable names will alsobe
used in the program description
for SCREENDUMP.

SCREENDUMP
VARIABLES
YL Lowest screen location

printed.
YH Highest screen location

printed.
P(A) and Q(A) Used to store

the calculated positions of
the vertices in the drawing
Procedure.

ZERO PAGE
VARIABLES
&70 Low byte of Xl.
&71 Hish byte ol Xl.
&72 Low byte of Y.
&73 High byte of Y.
&74 Number of lines ro be

printed (one byte). Later
contains POINT (X1, Y).

&75 Low byte of X.
&76 Hish byte of X
&80 49. (1 byte).
&81 Bq" (1 byte).
&82 Number of needles liring

(one byte).
&88 to &8F Five byres (,'('arring

time).

PROGRAM
DESCRIPTION
This program draws a geometric
shape on the screen and prints
the screen locations from (0,0)to
(576,576) on an Amber 2400
Printer.

Lines Description
90 Selects Mode 4 and

removes the cursor.
100 Calls a procedure to

dimension the vertices fot
the drawing and assembles
the printing routine.

110 Calls a procedure to draw
the 'Mystic Rose' geo.
metric shape on the
screen,

t20 Calls a procedure to print
the 'Mystic Rose' geo.
metric shape between
given vertical limits.

290 Loads X register with
number of lines to be
printed.

300 YLOOP. Saves X register.
310 Jumps to graphics sub.

routine.
320 Pulls X register.
330 340 Subtracts four from

350 Decreases X register.
360 Branches to YLOOP if X

register is not zero.
370 Returns to BASIC.
380 Graphics. Next character

to printer only.
390 Turns graphics mode on

for printer.
400 Loads X register (line

length + 1).

410 Puts X and Xl to zero.
420 A'-0. B%=128. Needles

firing = I
430 XLOOP.

440 Saves X register.
450 Loads X register with eight

(needles).

460 INNER,
470 Saves X register.
480 Point (X1, Y) using

OSWORD,
490 Loads accumulator with

the result.
500 Branches to zero if point

(Xl, Y) is equal to zero.

510 Adds B'/" to 4'6. adds 1 to
needles

520 ZERO. Divides B% by two.
530 Pulls X register.
540-550 Adds four to X.
560 Decreases X register.

570 Branches to INNER if
B'.b 0.

580 Compares needles firing to
five.

590 Branches to GO if graphic
line is not too heavy.

600 Jumps to DELAY.
610 Next characler to printer

only.
620 Prints character.
630 Pulls X register.

640-650 Adds 32 to X.
660 A'/.Fo, B"r.=128. Needles

firing =6
670 Decreases X register.
680 Branches to XLOOP if line

is unfinished.
69O Returns from subroutine.
7OO DELAY.
710 Saves all registers.
720-730 Sets waiting time.
740-770 Sets interval timers.
790 STAY.
79O Reads int€rval timer.
800-810 II,MSB is stillnegative,

branch to STAY.
820 Pulls all registers.
830 Returns from subroutine.

PROCDUMP
160 Assigns Page Zero

locations to the vertical
screen limits.

170 Assigns a Page Zero
location to the vertical
length.

180 Calls the machine code
print routine.

PROCINIT
220 Dimensions the positions

of the vertices.
230 Defines OSWORD and

OSWRCH.
240 Dimensions 255 bytes for

machine code-
250 Defines where machine

code is to start.
260 and 850 Passes DUMP

twice for assembly.

PROCDBAW
890 Redefines the graphics

origin.
900'920 Calculates and stores

the vertices.
930 980 Draws the 'Mystic

Rose' geometric shape
on the scre€n.

990 Bedefines the origin at
(0,0). This is necessary
because POINT (X1, Y) is
relative to the graphics
origin.

1000 Prints the title.

To convert SCREENDUMP for
another printer, several changes
may be needed.

The eight needles in the
Amber printer are horizontal
where most others are vertical.
In this case, the inside loop ofthe
program would need to scan

CONTINUED OVER
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vertically.
The resolution of your printer

mag be different to the Amber so
you must bear in mind that
SCREENDUMP is only scanning
every fourth screen pixel.

The control code to turn on
graphics will vary on other
printers, and there may be other
differences.

IN CONCLUSION
SCREENDUMP can be used

in a graph plotting program in the
following way:

LOAD and RUN SCREEN.
DUMP to assemble the machine
code.
DELETE lines 10 to 1000 as they

are no longer needed.
LOAD the program noting

the last block number BB.
LIST the program.
Manually add PROCDUMP to
print the chosen part of the
screen when required, taking
care in placing the graphics
origin. It will be necessary to
CALL &D00 instead oI CALL

DUMP in this procedure.
*SAVE "PROGRAM"
0D00 is th€ start address.

(BB+1)00 is the finish address.
0E00 is the execution address.
This routine aded to an existin!
program will give hard copy ol
your graph whenever you need
one.

MODELS A/B OPERATING SYSTEM

l0
ii0
30
40
:i0
60
70
tl0
90

lil0

K[:Mxx xxx xxxt x xxxx
[t:]lx x
IIE]11X SCF]E:(NDL]HF X

flti:Mx FrY x
Itt t4x l'1 , $ rrtrNCi[:ti x
Rt!:t1x
llIiYxxxxxxxxx xxx *x

O[FPIICJCDT'HII ( YI. , YH )
'?{t/2,,Yi'l l,1Ull ?i:i6 i'1873"'YH DI li6
'lE;,4',, iYr"1-Yt" { 4 )0trv 4
I]At,,L, OUMf'
[:NDF,RUT:)

t{0r}[ 4 I | 8r[:0 0,",&1 01?011A
F'[0cIN]T i Ht!:r'1 As$[]HErr fl5 R0LJI:tNfi. Iil Ifil.Nl
t..r-t!i 0f l sl{lfili:[.N I] it0M (;tiA]:f.lI 0r; 0F I0.IN

11U
lit0
1i! 0

140

r[l0cL) HA(
l'RiJ0DUHl-,( 0 , i.176 )
Ii]N L\

:i1 0

540

360
570
580
:i9 0

600
610

630
tr40
650
660
670
680
690
700
710
7? 0

730
710
'/:;l
760
7/n
780
79n
800
810
€|?0
830
${0
$50
E)60
llz0
BU0
u90
900
t10
97.0
930
9{ 0

9:i0
96n
970
980
990

1000
1010

LDA &tl0tcl,.ctAoc E81iS.tA EB0trNC &82
.ZERO LSft EBT
F,LA I TAX
L,DA ETOiCLCIADC 14ISTA E7O
r-.DA E71t ADC *0iSTA &71

DEX
[INE: lNNE:F
LDA EB': C F' I.5
EIAO
JSR DELAY
.G0 LoA{,1i.tsR 0sIRc}t
L,DA 880 iJSII OSHRCH
F.LA: TAX
LDA
T.D A
L.DA
D E:X

EINE
t rs
. DEL frY
f.HA I tXA:FilA i tYAIrHA
L.D

LD
LD
t..o
L,D

JS

L_O

tri,l

E75l CLC I ADC +3?i13TA ETSiSIA E70
E76 i ADC +0tU1A &76:5TA 871

,150
160
17 rl

180
190
?00
;t10

:13 0
'2.C I
ti :i 0

?60
;./n
'?.9 0

300
"1t 

I 0

3? 0

3:t 0

:,14 0

35f
:ic,0
3/ 0

:lt;0
39 0

100
410
42A
13 0

{.1 0

{$0
{ 1,0

4/D
1S0
4?0
100

01i.1
0sH
D]I M

0u i.1

F OFI

t
t.

l0!sTA Eao'sTA &8?:LOA +12815TA 8A1

X L,O OF

ur f:Ffi0c:tNl I A*
x+
Y+

F0
,AY
RO
A&
IS

t(
Fr:t t.t

r.)u
ti.." E

0t I

VDTJ:]
F OR A

NE:X
F oti 1:

i.10 v
F C] Ii

10),tl(10)
:::&FF I r i 0s[0RDiiEfrIF 1

Mri Efl:
000
0 TII ? ST[:f'?: f'Z-DL]i'tF

874

SlrD: {.il.i 8.8t1
8f:F i Ii I A 38C:liTrr &fjo: S1 A 8{lI i !it A 8{:}F

0

gi r,r0 E D

I,,DA *3
SHORD
8r:
I AY,YL.0or.rxAitlHA

.JSE URAflr.rICS
f.'l_A I t Ax
LDA E7?l$ECiS[rC *4ltiTA E7?
t..DA 8731$ErC +0 : i:iTA a73
DE:X
EINE: YLOC}P
R1'ii
. GftAf,Hrcti t..DA +l:JsR 0liHrrcH
LDA *E11iJSR tls[tlcFt
L.DX +19
LDA *0 : !iTA E75 ! li',t A 670 : STA E7d: S16 871
$IA E80 iSrA E8?:r.DA ,1128:ri',rA E81
. xLu0F,
TXA I t1l-rA
r.Dx {,8
,:TNN[:ft
IXAIPH6
LDX +E70tLDY +0:r-DA +"t,t5R 0gil.toRo
LD6 e74
EE:Q ZERO

F.L,A: TAY I F,LA I IAX: FI.-A
RTS

l
NE:X t
E:NDE,ROC

DE:F PROCORAI,I
9 ,288; 288 i
=0 f0 10
)".20 0xSINRAD(Ax36) | A( A)-200xC09;RAD (Ax36)

-I

=1 T0 l0
EF,(I},0(I)

J=,1 T0 10
DRA!^I f.(J),0(,,)
MovE F,(I),fi(I)
NE:XT i NE:X'I

vDU ?9,0;0;
F F(INITAB ( {,30 ); " 1'l!st i c Rose,,
E]NDF,RNC

oa A&R COMPT'iING MAY/JUNE 
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THE NEW AND UI{I(IUE C.A,D. PR()GRAMME
FoR THE BBC (32K)

JOYEllCl(
A plr ol tully prcponron.l pFlcks. ComFcr. handy 3E d. Shad inletion @uldod 6esal7,ts

AT A VERY AFFOBDABLE PNICE
ld..i lor te&hei!, daJgm6, .rli3l!, l€dnic6l d6who .nd numr@s othd 6pplrrllons
trdullE your M bm .id sLto@iy d.egn.r.
Ih6 p.og.amn mu$ b. s6on lo o. lppllcialld - you. rn gnarbn 6 0r @ly leior ro hn s

. Mod60,1,2,r,5(enboch.ngodwn n p@gia,nm B tunn'ng)

. Mullipl6 display ol arayr .@bl6 inlinte @nDrexiry

. tul.cnotls: Lin , Gcr.,Er.. rnangr.. od€, on (upr.l artd bw.r c!$) .r'd @rou, pdhr (8

. OE lVlilG ADA: A{.nBr g.d. c cl! @py. d.l.L. 116 miEry, F,g. mnsy, vrubL
@Bo. $ed, cL..3....n .nd r€d.r*.
. Shlpc@bor bd or or, msd (m n..d ld FilrHouin6).
. Stv. and load lo Upa n.boul ?O..@ds.
. SPECIAL FACILIIY - Rlbbor band mod. - A wry ll€ibl. and vari.bl. hs d.awino l.cirty

. Fr6 16d6w'rMms b.nabl. rh. ocru6 d..rsd io b. di9lay.d 
'n 

yq, ffn p.oo.!mlB.

Gntdll (lorjoystick) Gn{tly (lor keyboard)

Gnldlrl {combines Gralstik and Gralkey)

Flntatllc V!lu! only e7.95lnc. pep
Gr.tdi.k e12.95

cA3aE IE LEIDS wirh Moror conrbr
orriroorNaB.nror. (Bacdoac) ..
orr! io 3j.crs {6ac oioBrc} ..... .......
orton L.d {orN ro orN or orN ro 3 Fd€)tEt S fi S/rA t$ngr€ Rq,.rr
IOI{IIOR LEADS
BNC !o Phorc
PhorcloPhono.....
6pn OINioOINRGBtEAo
SEF|ALPRrilTERLEAOtA6nSp.c.)...... .. ... ....
Al L...a .o To, Ordhy.id o.ry - UrEdrhlord olrrt-,

42.50
t2.50
t2.50
e4.95

...42.15

.....4t.50

.....42.50
t7.50

B GI.ARES MIGRO SUPPTIES
222 T0WNFrEr0 R0A0,

v{rNSF0RD, cHtsHlBE, cw7 4AX
TEL 0606551374

E EO ffiimo-trid
SOFTWARE . Pro06m. rh.r rr. suar6nr6d ro run! S.v. hou,s ot rcrr .nd mrry wtrh rh.r.
ul'lili.srnd 9r*tol p.ogrrm3 on @$.n. o, d's.

r02
TEOGER

Dolhlo ..rry 2l .olu6.s wlh a@ounr.
Conplomenrs CASTiAOOK wtrh 69.,ng & analys's
Hold. 21 I .ddBr... S$roh rtrh 6 opnons. 2 Sons.
L.b.l., 2Se.rch.6 & UDd...
l. M p.ns 16 h.ndl. m.llv d tunrhly PAYE & M 16. I cro

O.nb.../crl.5h6r wnh upro255 corumns, srr'.o @
n!nb.nc daia. $n3.6...ch€5. c.lcul ons. wdh lullonnl

&.r grue Fo6yrh .r hBownsrru
F.3t tuviig g.ft .'nul.rion or. 6'rc1'.ld
Wod !.m fcnch, G.rm.n. lbl6., Sp.nrsh
P.p.r pnnloui ol l!rt. r.rr ! graphrc!
Grrphic h.ps of U K, EUROPE & WOFLD
C!rcur.rod'stanc. b.Men any two pr.ces
Forr.oloor lrags ol rh. wo d & que.nons
Sbt€tcs otlennC 061 30 resulr3
PAOC ro @..h r oAS|C program &.h.. n
PROC ro lin Eiobld @.d 

'n 
r progr.m

PnOC locr6, R...d.nl l^l.ger v.nobl.s
A combin.rion or proor.m3 5Ol, 502 & 5o3
O.!ign, dEpl6y I 3ror. gr.phic ch.Ecr.rs
M.chrm cod€ $d lor up io 255 rr.!e.3
A Eryl.sr aAslc en lmd.ms'.42s
Cmb'n.td ol SOl ro 5O7 Sup.rb vrrB
S.co.d l.nou.go iOM ld enher OS
iOM Sup..brB' 1...y m.dp.oc..ror OS I O

Vrnous nneslorrh6 BBC Mioolofr lNovATt

C12 Compu$r q!.1.!y bd.d 
'n 

lO'5
MEMOaEX Sotl Scrocd 2lo r..t 5 25

FX.80 f/T, 15OCPS. 3 FOUIITS. Gr.oh'ca
GP-1@3 Pi,nrer soc!., 60 coronns rr.cror
Sl,mrm D,* dnv* rumbbld ABC M'cro wth Power
.uDply For@rd,& t M.n@r
s.n!|. srd.d,40 i[.] oTHEFS avAtaatc
Sr.'n183 3iel3ueon proree voor 6110

202
203
301
302 OISTANCES

303

501
a)2
503

505
506
401

r 595 A

soFaAs

f 395
f 395
r 895
f 195
t r95

f 295
! r00
r r0o

70r BooKs

810 Dtscs

905 SETXOSHA

I OO(

9o
50

95
oo

95
95
95

T

I
6

B
B

r 695

r19 95

t]99 @
f19 95

TVCHOTCE

0 a a

NEW PRODUCTS gBc 2
Bec 3
BBC 4
BBC 5

4339.50

499.32

!34.50

t265.00

f205.35
f263.35

Ulilily
3: FO

Oisc,or BBC- 19.95

BA(
BB(
BB(
BB(

To.ch Z8O Dl.c p.ck 800K dua drsc dr ve
plus 280 processor wlh CMP compalible
operalrnq system,....., -,..,.,.,..,... e897.0O

aa(
Ba(
aa(

TOFCH Computer 800K lo 21 4M d,sc
d.ves High res coou. monrlor Plus aulo-
dal modem..........From e2795.00 + VAT 14" Colour pori8ble Monltor/Tv

Th s Monrlorr TV us.ol a modri ed Ielev s on
as manv TVlMonilors ar bul a 14"

N.w Ep3on FX8O FX8
slock Frclron and Ira(
I onal spac n9........-... .. e458.85

Monilor/Tv which has
pedorm bolh lunclions has RGB and
Composrle vrdeo and sound. An RGB cable

lor a BBC is supplled as slandard
1259.90 Trade enquires wercomea

V,lCOnn
co-lrruTER #BBC

EIectronequrp
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95r5

ADD VAT TO ALL PRICES, FOR COPY ON OISC ADO fl.OO.
NO PACKING CHARGE,

ll you wsnt turther inlo.mgtion bofo.g parting wilh your hard
oam€d calh 36nd tor our now brochuro to:-

Micro'Aid (BC)
25 Fore Street, Praze, Camborne, Cornwall TR14 OJX.

7el: O2O9-831274

C

(Authorised BBC Dealer, and service cenlre)

36-38 West Streel, Fareham, Hants T0'16 ocN (0329) 230670

C

BBC Splrtiet PrlnterNew qu et prnlerior
BBC Fncnon and lraclor feed 80cps

.......-. c379.50

l/
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It can do a powerful iob br
Here's a rang€ of sott,/are for the indep€ndert

busin6sman that's designed to hamess the power of )rq,
micro to deliver the vital information you need in all key tt-
of your business. A breakthrough on both price and
p€rfofiEnce, each progam is fulV tcstcd and com6 with J
the documentation back up you need.

"Gemini's range of soft\r/are is in the vanguard of
the rcleares for 'serious' micro users . . .'

m wCASH BOOK ACCOUNTS
PROGRAM FOR
BBCMICRO...E95.00

One of the most innovative business
programs on the market. Most serious

accountancy packages are written and
coded by professional and competent
programmers. The Gemini Cashbook Accounting

program was witten by practising Chartered AccountanE and
coded by professional and competent programmers. This is a
fu ndarnental difierence.

This practical program is simpl€ to use and will replace your
manual cash and bank records and by giving you instant
management information, it may €ven put your accountant out
ofjob!

Vr'ith exceptionally exhaustive user documentation, full
technical back up and product update policy this program will
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.
* summary of vAT information to enable you to complete your
VAT retums
* cumulative receipts and payments report analysed over the
standard profit and loss and balance sheet heading.
* option for departmental anatysis of sales and purchases
* print cut of all transctions
+ joumal routine for entering transfers between accounts and
year end adjustrnent for d€btors, cr€ditors €tc.
+ ye6r end trial balance
* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you require e.9. monthly, quarterly or annually.

Comlng soon:- lntcgfrtcd 5d6 + Purchasc LcdgBrs

". . . the systems work"d immaculately
whentested..."

"Mailist is a very professional piece of sofhrrare .
(Vlidr rai(rc I sonwaE tai.v F.b 83)

SPREADSHEET ANATYSIS
BEEBCALC f.19.95
DRAGONCALC f.19.95

FOR 8BC ANO DRAGOX 32. Spreadsheet
processoB have proved to be important

tools for using micros in business, scientif(
and dom€stic fi nancial applications.

without any programmins knowledge at all, you may:-
* S€t up a computcris€d spreadsheet, with chos€n row and column ndfl!€s.
* Sp€city formula€ relatins any row or column to any other
* Enter your source ddta and have the results calculated.
, Save fl€ re$16 on tap€ (or disk - B8() ,or later reloadins and ridnipolatirr
* Print the tabulated r€sults in an €legdnt report format.
* Erp€nenced us€rs may acc€ss sdved lllas and write th€ir own reporting or
graphrcs pres€ntEtron proEams for th€ rasults.

Some typical applications:-
I Smdll b6iness accounting applacatjont e S Frofit and loss statentnts arld
cashllow projcctrorls, break-even analysas atc
* lnvestment pOect apprai5al- anything trom double glazins to oilrigsl
r. Comparing r€nt4€ase/buyoptions
* Procassing the resulE of scientrfic o(p€riments or lield studies
* Engin€€rins calculation fibdels
, ln fact, anything that involves repeated re-calcul.tion of rcsrlts pres€nt€d n
tabular or spreadsheet format.

Prognm Avail.bility Ch.]t:-_T
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buriness at pettycash prices.
rE INVOICES AND STATEMENTS . . . 019.95

- [ ' Comprtiue wi0r most ,ricros. Sse tabk. ld€al for th€ small

I business. A complete suite of prosrams together with
. - I Senerated customer file for produchg cnsp dnd €fficrent

cusiness in\oic€s and rDnthly statements on your lin€ print€r. All
calculations include VAT automatically, and th€ program allows your
own messagcs on the form produced. This program gives you superb
cresentation and saves time on one of th€ most tedious tasks in the
office.

I-l cosxtERctat AccouNni . . . 019.95
:-:.1.::l Comp.tiblc with rnostr cros. Sc" tabk. A gem of a
.. 

'- 
r.l prosram, oll for cassefte, wfth th€ followns featur€s - DatlyiEiil louint. trcdit sales. Cash sates. Cred[ Purahae€s. Purchases

othcr. Sales Lcdger. Purchose Ledger. Bank Account. Year to date
rummary. A tully interactive prosram suitable for all busin€sses. Files
.an be saved ond loaded and totals from one file carried forward to
enother on cas6€tte. Particularly us€tu| from a cash flow point of view,
./ith an imm€diat€ .ccessibility to totals for debtors and creditors. Bank
:otally suppod€d with €nbes for chsque numb€rs, credits ond, of
aours€, running balance.q

7lDaTaBrisE...st9.95
L I collrp"tua wtr ntost mrcros. s€e t!Lr€. Tne prograr" tnar

IJry.u""t":11,*Jffj"'",r;",:""",i;;:,Tfriil::il""
Can be uged in plac€ of any card ind€x applicatron, once pirrchased
you can write your owrr dedicated database to suit your partrcular
needs with a limiuess numt€r of entries on s€parate cass€ttes.

- 
sTo(KcoiltRot . . . 019.95

ft- - Co.patue witt most micros. *e tabl€. D€orcareo
ll- softwar€ wit}r all that a necessary to keep coofol of stock

I I I ThE program will take the tedum olJt of stock controland
sav€ time nnd money. Routrn€s include stock set up, us€r reference
numbet minimum stock lev€|, financial summary line print records,
quick stock summary add stock, delete,,chang€ record and nlor€.

liAtuNGUsT...s19.95
Compatiblc with most micros. See t ble. A superb
dedicated databas€ to allow for manipulations of names
and address€s and other data. Gemini's unique 'searchke/

system giv6 you a further ten 'user-d€6ned parameteE' to mdk€ your
own sclections. Features irrclud€ tle facility to find a name or detail
when only p..t of the detnil is krpwn, it will print lab€ls in ! vancty of
us€r spccitr€d icrmab.

SpcdelACCESS card imtmt s.lcs hotllnc
foTGUAIANTEED PRoMPT dcpatdt . . .

HOAAEACCOUITfS . . . 019.95
Compatlble wifi rpst. cr6. S€e tablc. Runs a complete
home finance package for ),ou witi svery facality necessary
for keeping a Uack of regular and oth€r exp€nses, bank

woRD PnocEssoR. . . o't9.95
Compatjble with rnost mkros. Sc€ tabk. This program
feafures routines found in much larger and morc ereeisNe
packases with a trcicalword length of 5-6 letters it allows

account morts.g€, H.P. etc. This program also allo\^6 you to plot
graphicalt , by Listograms your monthly o(^goinsg.

ior around 10OO wards in rn€mory at on€ tjme. klcll ior the us€r who
requkcs a simple progrcm to wlit€ letters on his cornputer. Features
include, block delete, block ins€rt s€arch and replace, edit text, display
text and more.

Dealerlfrade enquiries irwited - generous trade discounts for quantity

Tel:03952-5165

,

94 hr Ansaphone Service.
All enquiries odpr tlnn credit card sal6 to 03952-5839

Gemini. Functional Software Specialists.9, Salterton Road, Emrouth, Danon.
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Tick thc bot ior Prosram you rcquirc. Pricas inclu<k VA.T. and Pockogc dd Post gc.
Plc6a slrpply ttlc iollowiry cdatta sollwara
O.t b6!.......... .. t19.95a1 TJGi t6t( 01116.* ... .. ... .....
Stock Contoi ........ ... . t1995- 88C C6sh Eook d
,n ilng usr ............ .. ... ... ... . .. ... .... .. ... .... t1995Lt B8C Dirk - ort|.r titks ..
rrrdc.sed St tarEnts ................. .. L19-95t]] Osborn O'3k O.t6b6*
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ODELS A/BM

Text on the BBC computer is
normally made up of 64 dots
arranged in a matrix of 8 by 8.
These dots are selectively turned
on and off to create the different
letters. There is another, more
versatile, way of doing it,
however.

Graph plotters, such as the
printer/plotter which mates with
the Sharp PC-1500, make up the
letters out of little lines, in much
the same way as we draw them.

THE MICRO
MIMIC
This program mimics a plotter in
producing text on the scr€en of
the BBC Micro. It is made up a
string which has to be initialized
in line 10, a procedure stretching
from line 10000 to line 10850, and
a small demo proqram from line
20 to line 90.

The procedure PROCword is
called with the f ollowing
paEmeters:

-A string of t€xt to be printed.
This string can be made up ofany
characters in the first 64 ASCII
chancters. It is easy to extend
the program to print lower case
as well.

-The co-ordinates from where
the text should be drawn.

-The width of each letter.

-The height of each letter.

-The rotation with which the
text should be drawn. This
should be between -180 and 180
degrees. A rotation of zerodraws
the text along the screen as
normal, and a rotation of -90'
draws the text up the screen,
suitable for labelling the Y axis of
graphs.

The slope of the text. Zero will
draw upright text, a positive
number will draw text which
slopes to the right, andanegative
number, text which slopes to the
left.

Thus, you have control over
every aspect of the text. It is
worth pointing out that unless
you have a monitor with Mode 0,

the text has to be drawn fairly
large to be readable.

I have replaced the hash
symbol with the poundsign inthe
character set of the program,
because it is more useful.

If you have a model A, you
can run the program in Mode 4,
by removing the GCOL
statements, and the VDU 19

statement.

PROGRAM
DESCRIPTION
Having decided to write the
program, the most difficult thing
to do was to work out the best
way of storing lines that go to
make up each character.

I first drew each character on
64 characters could be adequat-
ely represented using a five by
seven matrix of 'nodes' which
could be selectively joined
together. So, I drew out this
matrix, and labelled each 'node'
like this:

joined to the next one. Thus, for
the letter L, we would have 506.
An extension to allow for the
non-contiguous characters, such
as ':' was that if a letter was
preceded by Z, it was to be taken
as a MOVE, and not a DRAW. I

assumed that every letter's dab
would start off with Z, so the fird
code {or the exclamation mark
was 'KGZFE', which is almoa
more compact than the eig}|t
character generator bytes
required in the computer's ROM
for that character.

LABOUR
INTENSIVE
The next stage was to laboriously
work out the DATA for eaclt
character, which you can see h
the program listing. All the
characters have turned out to be
pleasing, with the exception ol

Place labels wherever you
want on your BBC',s screen.
we lift the restrictions for

You'

10020 H7o gives the overall width of the entire letter; so to ger
the distance between two horizontal nodes, it has to be
divided by five, since there are five nodes across each
character.
And the same goes for the height of each character.
Later on, during the section of the program which deals
with the rotation of the text, the cosine and sine of the
rotation are required, so they are worked out once only.
See line 10040.
Starts a loop through all the letters to be printed.
RESTOREs the data pointer to the DATA for the next
character to be printed.lfyou RENUMBER the program,
you will have to alter the 10220 to be the new line number
of the first DATA statement.
Reads the DATA for the character.
Adds a Z to the start of it. because it is assumed that each
string starts with the code for a move.
Starts a loop through all the characters in the DATA
string.
Picks out the relevant character.
Works out the position ol the letter in the string Lg, then
decrements it by one.
Works out the Y co,ordinate of the node, and multiplies
it by the heisht.
Does the same for the X co-ordinate, and adds the slope
variable.
If the character is not a Z, then draws to the point. The
peculiar arguments tothe PLOT statement cope with the
rotation. Do/" is four v.,hen a move is to be made, and five
when a draw is to be made.
Sets Dol. to a DRAW, its default.
If the character was a Z, then sets D.,6 to MOVE.
Ends the loop through each datum.
Moves the X and Y co-ordinates along, so the letters are
not drawn.on top of each other. Again, the movement is
complicated by the rotation feature.
Ends the loop through all the characters.
Ends the whole procedure.

x
w

U
T
S

R

a
P
o
N
M
L

K
J
I
H
G
F
E

D
c
B
A
9
8
7

6
5
4
3
2
1

0

10050
10060
10070

10080
10090

10100

10110
10120

10130

10140

10150

10160
10170
10180
10190

10200
10210

LINE DESCRIPTION
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For example, A could be drawn
by moving to 0, drawing to 4,
drawing to K, drawing to W,
drawing to S, and then drawing
to crossbar from 2 to U.

The code chosen for
encoding each character was
that each would be represented
by a string of charactersfrom the
matrix, and each node
mentioned in the string would be

10030
10040
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PROGRAM LISTING

the '@' symbol, which I just could
not get to look right.

The next stage was to find
some way of interpreting this
DATA to get the letters on the
screen. This iswhere the string in
line 10 comes in. Allthat ne€ds to
be done is work out the position
in the string of each letter in the
data string. If this number were

decremented by one, you have a
unique number between 0and34
for each of the'nodes'. The X co-
ordinate of each node is given by
this number DIV 7, and the Y by
the number MOD 7.

Having that background
knowledge, it is safe to examine
each line ol the procedure
individually.

10 Lt= " 0 12 3tg 67 B9ABCDEF GHI Jl(LtlNoF ARST
uv xYz "

?0

30

'60,033
40

'60'645
50

30 r 0 r

60
,60 ,6

65
70

60,60
75
Bl)

60,60
B5
90

0,60,
9999

10000
10 010
100?0
10030
100{0
L 0 0:i0
10060
10070
-32)r
10080
10090
1010 0

101 10
10 120
10130
10140
10150
rx, Yz
10160
1017 0
10180
10190
10200
10210

Da'lA
DA TA
DA TA
DA IA
DAl A
DA'I A
DA TA
DA IA
DAIA
I)A IA
DA TA
Dar IA
DA TA
DA TA
DAT A
DA TA
DA IA
DA IA
DAl A
DA TA
DAIA
DATA
DA'T A
DA'TA

0 63VY S
7LE XDR
?7)r ttt<6Y
O63AYAS
60s
06:tY5
0 6r.!Y s
1150RX11...71
0 6RXHO3
15DRXTL71ZGS
06[txl.l034s
XRD'JiIAOUTLT I
6Yt{[
617L rY
6 ?EUY
60csY
65T5201XY
6SHEHXY
5YX10S
RD7 L
5T
DRLT
{K}l
0s

GCoL 0,1
PRoCr,,,ord(" | ""+SZE' ( )r+'-./", 0,350

0,0,0)
GCoL 0,2
PRoCr{ord( "0123iI56789 ! i.i=r?", 0,250'

,0,0)
GCoL 0,3
F Roculor d ( " oAE:CDtr. FGHI J l(t, MNo " , 0 

' 
150 r

,0,0)
GCOL 0,1
t'RoCwor d ( " r'QR$TUVI.IXYZ f \: ^- " , 0 , 5 0 , 6

0,0)
ENO
DEF FRoCr{or d ( S$ ,Xil.\2,P,11,V7, tR'r,$,
LoCAL A*, C$, TZ, LZ, r1Z, X, Y, GZ
HX=HZ DMi
VZ,-vz Dav 7
X=SIN(RAD(Rz))
Y=CoS ( RAo ( Rz ) )
FoR GZ= 1 T0 LEN(S$)
RESToRE ( 10??0+(ASC(HIDI(S$,G2, I ) )

10)
READ A'

4
KGZFE
KJZRA
xRl(c70sz30z?N
HOC4A0UH82ZET(
0 xz6Dc36 zsT r,tL s
S},INHPORD54AH A? 17EU
EIR

RE9 L
DPNT
IXZrSTZJFZ3V
3VZ JF

A'T A 06RXr.r03rltJ'r L

1r_7150RX
06ttxTr...0
s06Yz3v
06YZ3V
NU '7 15 D RX

MODE I iVDU 19,3,4 i 0 ;

PFIOC!,o1"d( "TllIS IS A DEi1O"'0'800,60
GCOL 0,1

GCOL 0 ,2
,0.5)
Fflocraord("0F'lHIS LAEELLING " , 0 , 7 2 0

0,10,0)

PRoCr4ord("P R 0 G R A t1",0'450,60,
GC0t- 0 ,3

0)

10?20
10230
10?40
10?50
10260
l0?70
10?80
10290
10300
1 0310
103?0
10330
103{0
10350
10360
10370
10380
10390
10400
10{10
10{?0
10430
104'10
10450
10{60
10470
10480
10490
10::i0 0

10 510
1 0 5-10
105iio

OA'TA
DAT A
DA'T A
DA'T A
DAT A
DA IA
DAT A
OA TA
DA'I A

DAT A
DA TA
DA IA
DATA
DA'TA
DAT A
DAT A
DAl A

DA TA
DA'I A
OA'TA
DA TA
OA'I A
OA IA
DA IA
DA TA
OA TA
DA'TA
DAT A
DA't A
DA] A
DA IA
DA] A

105{0
10s'J0
10560
10570
10540
10:;90
10600
106.10
106?0
10630
1.0 64 0

10690
10 660
I0670
10640
10690
10700
10710
107210
10230
107{0
10750
10760
1.0770
10780
10790
10t}00
10410
108?0
10830
10840
10850

AIOOA'IA TI,-715DRXVN
A'rA 0 4t0.lsz3v

D
D

D

D
D

D

D

D

GF7
3V
BFE 7A
x1

AT
FO
ca

lj1.
L1l
IF

-Lla
o't
IF
NE
xz,
NE
EN

R TZ=1 T0 LEN(A$)
=HIDI(At,TZ'1)
.INSTR ( Li, C$ ) -1
=(I7 t'loD 7)rVZ
=(IZ DIv Z ) IHZ+MZxS
ct<)"2" THEN PLoT DZ, XZ+LZXY+HZ

rx+HzrY

Ca="2" THEN D2=4
XT TZ
=xz+6rYrHZ i Y Z= Y'it- 

't[xH.:lXT GZ
DPROC

15DRXIL71X
cI(E7 L
sDRX0S
5DRXr.{0A0UTL71
LR 3V
Y63oUl L71
xRDS t Tr-TUO3
6YXHE
5DRXt,lOA217LTUOA45
17 LT X RD5' AV
BF[.78ZCJ:tllC
7tsG9BF Z0t(JCO
R3 r..

3V Z?U
ov7
I]DRXHOHOZT:E
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BBC
MICRO
INSTANT
MACHINE
CODE!
Yes, il's true. lnstant machine code from a good
subset of BBC BASIC. Type your BASTC program
into your model B BBC Micro, triggei the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For f34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade. the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED
By Jeremy Ruston
'. ..destin€d to b€come the bibte of a BBC microcomputer
users... {P6rsonal Computing Todayl. I vou,ve mastered lhe
manual, then thrs book is lor ysu .Jys1 67 95

LET YOUR BBC MICBO TEACH YOU TO
PROGRAM
By Tim H.rtnell
'. . .lakesyou funher into lhe ctoudy areasof lhe BBC machine
lhan anfiing else l've vet seen .. {CornFuter and Vrdeo
uames). I you're just slartrng out in the world ol programm.
rng, then lhis book is the one tor vou Fody c;mpteteprograms, inctuding Othelto/nevers,. piano and a host oforamatrc graphic d6mos. Jusl C6.45

lnl.rLcc. D.pt. 88C
44.il6 E.rls Court Ro.d, London WA OEJ
PLlaa aand mal

( IINSTANT 88C MACH|a!E CODE-r.pc.nd book_€3t.g6

( )THE aBC MICRO EEVEALED-Ruston-f7.98

I. I LE-T YOUR 8AC Mrc8O TEACH YOU TO PBOGRAM-
H.nnclt-fG.a5

I ancloaa e

Nama ...........................

Add,..r .......................

EDUCATIONAL SOFTWARE
FOR BBC MODEL B (32K)

Suilable tor 9-1 6 year olds

G€OGRAPHY - ITALY: Lorour g,ap'rrcs nrountarns V
crlres ela lesls
GEOGRAPHY - FRANCE: colour graphrcs. mountains. nv
crties elc lesls
MATHS - TRANSLATIONS: coloLrr diagrams. explanalr(
calcu al ons elc . lests

fof {./se: c ass rnslruc|On bv leache. or ndividual learninc

CORONA SOFTWARE
(Oept AB), 73 High Rd., Soulh Woodford. London EI8 2OP

Tel:01-530 3747

e7
,rs

17
1S

t7

e9

WORDSCAN

FRENCH ON THE
BEEB!

Educational Sottware for the BBC Model B

BROWSE at random. use as a
REFERENCE

All tenses of over 150 French IRBEGULAR
verba. For all ability levels cassette €19.30

A unique practical programme to challenge
beginners. O & A level students and even

French graduates

TEST vou rself

test wilh time limit
choice of tenses
fully accented
vetted by native
speakers

A&B COMPU|ING MAY , JUNE 1983

ALL BBC Mlcro B 0.1 OWNERS
A WORD PROCESSOB ON CASSETTE

Specral Iacrlrtres oi the EPSON MX80 FT3. and Seikosha GP100A
plnlers easrly requesled and lhe program will operale on any
'machine compalible prinler lo oroduce over 400 by 40 characlet
onnl Ines
Bureau Seryice avrllable tor lhose wllhout a prlnter.
'Edrl your lexl 'Save" I on cassette Posl rl to me ior prinling
Lrsing lhe EPSON IlX80 FT3 pnnler

Fo, Oemonstralion calretlc rend e2 deposlt + el p&p.
Otherwrse. lull delaris ol lhe Package p ced al fls. and lhe
Eureau Servrce (minrmurn charge 12 o( 2A00 words) can be
obtained from

DIAL SOFTWARE
72 Downend Road, Downend, Brlslol BSl6 5UE.

RUSSIAN VERBS avaitabte. s.a e. for detaits

CARSENDALE ENTERPRISES
Dept B, 44 Kingsway, Stoke on Trent

Stalls ST4 1JH

* menu dnven- english headings. 3 levels
' attraclive colour

format

104



ANEWBOOKFOR
FIRSTTIM
USERS
"Learning to Use the BBC Micro"
is in a new series of books which
introduces newcomers to the
most wldely used micros in the
marketplace.

The books assume absolutely
no knowledge about computers
and the reader is shown even the
most fundamental operations
such as "switching on" and
" loading a program". The books
lead the reader through simple
programming and then on to
graphics, with several programs
which show how to achieve
pictures and even animation I

The user-f riendly approach is
consistent throughout the text -
not only are program listings
clearly shown, but in many cases,
a photograph is included to show
what the program looks like when
actually loaded and run !

All books in the series are f5.95
(incl. postage).

Gower r

"The Learning to Use" series
will bring comfort and help to
many first time microcomputer
users. The books represent the
first genuine approach to
assisting the beginner to get to
grips with the best selling
personal microcomputers . .."

Communicate

- -1
Order Form to : READ-OUT B00KS AND SOFMARE

8 CAt\4P ROAD, FAFNBOROUGH, HANTS, GU24 6EW.
24 Hour Answering Service. Telephone 0252 510331r2

Name

Address

Please send me .......copy/ies of

E Learning to Use the BBC Microcomputer
(.1 f5.95 including postage and packing. (Allow 14 days for delivery.)

Make cheques payable to Read-Oul Publishlng Companv Lld

I enclose my cheque for f................. KI
Please deb t my Access E

Signed Dare UL BBCCOM
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fqFoBrH E E E'
"r a FORIHI .uns on 16l< o. 32K
AAC nic.os ..d co.t3 f15. It:
r follo,s th. FoRIH-79 sTANoaRo

md h.3 fi9-FORIH f.ciliti.s i
r provid.s 260 FORTH rord.i
a i. lnfi^it.l), .rt...ibl.i
r n!! . full-scr..n ldlto.i
r allo,s lu11 use of th. M.O.Si
i p..mits us. ol all g.ephic

hod.3, .!.n 0-2 (ju3t! );
r p.ovid.a rec!.sion .asilri
r .!n! f.Et.. thln 8AC BASIC|
r a..<,s .o add.d h..(,,...i
i l6ctudr3 a 70 pag. t.chnicrl

hrnual and a sumrrJ, c..d;

L€v.l I Co6puti^9 a.e pl.as.d
to a^nounc. r n.x toolkit lor
". q FORTH" o. 32K ABC mic.o3.
It costs onl, EIC and adds th.
folloring fe.iliti.s to FORTH:
r a 6502 a.6embl.., provi.ding

ftachin!-code rithin FOR-rHt
* tu.tIc a..phics, 9ivin9 yoq

.asy-to-u.. colou. g.aphica;
* decohpil.. .outin.sr allortn9

the v..rati1. .xaminatio. of

LKIT

r th. full doubl.-n!nb.. s.ti
r a. etaiola FofiTH p.oo.M a.d

deho.st.atio.s of 9.aphica i

yo!. cohpilad FoRTH p.ogr

norcofn Asta.oids ....... h/c,9 E7.90
Galaxy Invad.rs m/c,9 E5.90

adds 30 ne* key*o.d3 to BASIC
Codo...6ion ass.nDle. 2 . E12

Missite 0.f!nce .

S!pe. GuIp ..... .

5-9afres cassette
(FULL RANGE IN CAIALOqJE)

Ert.n!ion Besic . €15l€30 ROl"!

gn.ll sou.c! + high !p..d

!7.90
€4.90
f5.90

1) COLOSSAL ADVENTURE: rhc classic maint'.ame
*ith all the original t.casures A creatu.es + 70 ert.a.oons.
2) AOVENIURE OJEST: lhrough fo.est, dese.t, nountsins, cav.s,
wrt..r fi.., hoo.land rnd siAnp oh an.pic qu.6t vs lyranny.

3) qrG€OJ ADVENiURE: lhe vast dungeon. of th. O.mon Lo.d havc
ru.vivld His fall. Can yov 9.t to thei. t.lasures fi.st?
€v..y L.v.1 9 adv.ntur. h.s ov..2OO i.dividu.lly desc.ioed
locrtion3 and is p.clcd with pu.zles - a 9.m. c.h easily tak.
nonth. to coDpl.t.. only sophisticated coopr.lsioh techniqu.s
cr^.qucez.5o nuch inl Each sane needs 32K and costs !9.90

9ame "Ad ve.t ! re"
Spectru

ALL PRICES INCLUDE P&P ANO VAI - IHERE ARE r.JO EXTRAS. Pleasc
!!nd ord.. o. SAE fo. catalogle, desc.ibi.g you. 6ic.o, to

LEYEL 9 CONPUTING
Depl M. 229 Hughenden Boad H,gh wycomDe. Bucks HP]3 5PG

CUBE the power of the
BBC microcomputer

HOME STUDY COURSES

You've chosen the best micro,
now choose the best courses!

3O Hour BASIC
A beginner's BASIC programming course.

Structured Programming in BASIC
A second stage BASIC programming course.
Shows you how to get the best out of BBC

BASIC.

Beyond BASIC onthe Beeb:
6502 Assembly Language Programming.

An easy introduction to assembly language
programming on the BBC Micro.

All 3 courses available now as NEC
correspondence courses. Write for free
leafleVenrolment form. (30 Hour BASIC
text only is available. price f5.95 post

free).
NATIONAL EXTENSION COLLEGE

Oepl 47, 1 8 Brooklands Avenue,
Cambridge C82 2HN

CIEE is a Computer System which can extend the BBC in many useful ways

BEEB.EX
I MIlz extenslon in

Euorack fonn. whrch can

take any Acom or CI,BE
Euocard module

e.g
. Analog Y0
. Digrral VO

. Industnal YO
. Real'time clock

a Hr'res vldeo

I MIlz intedace
to tale 4 Euocards

[49*

CI'.PROM
EPRoM proqrammer wnh

auto-start and PRCM
reading facihties \ryrll.

program 25" and 27"
senes up 1c 256 tr

sl19*

800 [3 DISTPACX
T/,,ln S0 rrack o.uble
srdeo dEk pac( wlth

.ables utiil:y dEt( anr
lanual

!585 
-

[669

PI@NET
A Loca. fuea Nework

lnkrnq BBC mlcrcs
AIM 65s and A:oms The

-"!iralclsk ile sener ano
lrr:i:ar serel aa:t be an

-:.';p,e:r: CIEE

Files€rver
tom

[800*
Slation modDles

!40*
he BBC. Amrn and CUBE products see our free

20 page caralogue. A.lso deEried are Rockwell mlcros and los, pnnters

'DUs, stahonery and most olher nucrocompuler requrremenG.

Urur2 Ardersons Coun.
6d Cnmbndge CB3 gEZ

Ielephone (0223) 358?5?

Iletledrrellose
Cortrol ljniwrsd Ud
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MODELS A/B COMPUTER CLUBS

It's easy to feel you are alone
when you are sitting in front of
your micro wondering why it
won't do what you think you've
instructed it to dol But you need
never be alone again. User
groups are springing up all over
the place and can be an
invaluable source of help,
enjoyment and insbiration.

We list here some of the clubs
that are particularly interested in
the BBC Micro. If you don't see
one in your area, why not start
one up and let us have details?
Please remember though, that
this list is by no means
comprehensive.

il
The National Independent User
Group for the BBC Micro
33 St. Julians Road,
St. Albans.
Hertfordshire.
Contact: DEGrahamor

Sheridan Williams

BEEBUG runs a regular
newsletter (10 issues a year)
including program listings,
hardware and software tips,
reviews and advice, all
exclusively d€voted to the BBC
Micro. Membership is available
for f,4.50 for six months or 08.50
for the full year's subscription.

lEg!ry
i0 Dawley Ride.
Colnbrook.
Slough,
Berkshire SL3 0QH.
Contactr Paul Barbour

LASERBUG started off life as a
BBC User group based around
London, but it is now an
internationai group with
members in 14 countries
worldwide. A comprehensive
magazine is sent ro all members
monthly. Locai meetings are
arranged via the newsletter.
Annual membership is f12.00
which includes 12 copies of thi
magazine plus special members
only discounts

Find about the hottest
spots to learn about the BBc

Micro. Are there any in
your area?

(and their micros) are welcome
to come along.

22 Sandy Close,
Petersfield,
Hampshire GU31 4HF.
Tel: 0730-4059 (evenings)
Contact: Peter Smith

D€pt. 1A,
44-46 Earls Court Road,
Lsndon W8 6EJ.

PO Box 7,
London W3 6XJ

This acts as a central cl€aring
house for information about the
BBC Computer Literacy Project.
Please remember to enclose a
large SAE and, most important,
to write on your envelope just
what information you require:
User Groups, Software, General
Query, etc. They have also
published a large number of
factsheets about various asp€cts
of the project: regional groups,
suggested books, micros and the
small business, micros and
education, and jobs in
computing. These are available
free on receipt of a large
SAE-again please mark it
clearly.

Room B12a,
Northviich City College of
Higher Education,
Ipswich Road, Norwich,
Norfolk NR2 2Ll.
Tel: 0603-60011 ext 233
Contact: Paul Beverley

A local support group,
membership will cost you €2.00
for the rest of the year unless you
are a student or OAP in which
case it will cost you e1.00.

@tzEil@Etil
7 Collins Drive,
Eastcote, Middlesex HA4 9EL.

A nationwide network of
computer literacy centres. The
idea started in the USA and was
brought across and championed
by David Tebbutt, the then
Editor of PCW. Many of the local
centres ar€ doing sterling work
for the BBC Proiect and, as the
whole idea of CTUK! is to
provide free access, they are well
worth checking out.

72 Sidmouth Road,
Welling,
Kent DA16 1DS.
Tel: 01-304 3910
Contact: Tony Latham

The club produces a monthly
printout of software ideas lor th€
BBC Micro, programs and
advice on programming
technique.

Caterham Leisure Centre,
Godstone Road,
Caterham,
Surrey CR3 6RE.
Tel: Caterham 48304

(M Goldsbrough) or
Caterham 4i}316 (J HodSes)

Contact: M Goldsbrough
(Centre Manager) orJHodges

The club has started at the
Leisure Centre which has a
Model B BBC Micro available.
Meetings are on Thursday nights
at 8.00 pm and new members

THE FABEHAM AND
PORTSMOUTH AMATEUR
COMPUTER CLUB

INDEPENDENT BBC
USEBS'GROUP

NORTHWICH & DISTRICT
BBC MICBO USER GROUP

CATERHAM LEISURE
CENTRE COMPUTER
CLUB
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Established back in 1980, the
Fareham and Portsmouth
Amateur Computer Club have
r€cently organised a referral
service and a Users Club for the
BBC Micro. The group meet at
7.00 pm on the third Mondav of
each month at the Portchester
Community Centre.

This group has been in operation
since October 1981, and is run by
Jeremy Ruston and Tim Hartnell
who have written a book of
programs for the BBC Micro
published by the BBC

T}IE COMPUTER
REFERRAL SERVICE

a" r\i\.S

COMPUTER USERS CLUB
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The BBC Micro is an excellent
machine for graphics. Not only is
this good for games, it canalsobe
used toproduce splendid graphs,
charts and figures on the screen.

PRINTING ON AN
EPSON

When I got to know mine
better, I thought how nice it
would be to have the facility fot
putting them onto by Epson
printer, so I wrote a program in
BASIC to do this. It worked . . .

br-rt how slowlyl One screenful
took about 15 minutes to print.
So, why not do it in machine
code? The BBC machine has an
assembler which can be entered
from a BASIC prograrir, which
makes it very simple to use. The
r€sult is shown in the listing but
the development of the program

led to some interesting discover-
ies about the computer.

A CLOSE
ENCOUNTER
The first problem you encounter
is the wav the screen memorg

works. As you can see from Fig 1,

the first character position on the
screen (in MODE 0) uses eiqht
bytes of screen memory. Eachbit
in each byte corresponds to one
pixel or one blob of light on the
screen. When using the other
modes. these bytes also contain

colour information which rr,a}=
things much more complica:€a
And in any case, the ies
resolution is from MODE 0. =
we'llstick to that one. Allwe he.t
to do then is to lire the pnl::a
needles so that each nee&
striking the paper corresporE
to a binary I in the approprE:.
byte. And now we run into rix
second snag. In high resolurxr
mode, the Epson printerwillpE-r
eight dots at a time, in otiE
words a bgte, but as a v€rtrca
slice not a horizontal one as c
the screen. Figure 2 shows rhe
situation. What we have to do b
to take the first eight bytes ct'

screen memory, and rearrange
them for the printer so that itcan
print eight bytes too, bur
vertically.

The machine code part of the
program does this by using a

You can create patterns
in all shapes and sizes on
your computer's screen.
Read on to find out how
to keep them forever in

printout form.

-
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t
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ls it a giaDt slug. or is it a
pair ol lips? No it's just
one o, the many pattens
you can create and save
using this quick toutine.
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GRAPHICS PRINTING

'rotate' instruction (ROL). h
effectivelg takes the bits lrom the
first byte of screen memory and
puts them one by one into eight
other memory locations, in the
area reserved for machine code
programs (&70 to &8F Hex). It
then repeats the process for the
next seven bvtes needed bV the
ptinter, so they are printed out.
The program then goes on to the
next block ol eight bytes and so
on, until all 80 character
positions in the Iine have been
covered. It then drops out of the
machine code section into
BASIC, and lines 420 to450 allow
you to print any number of lines
up to the full screen- So far so
good, but the spacing between
lines has to be changed to get a
proper graphics pictllre. This is
done by line 19 which uses the
Epson codes.

1OOO REl4 S.reen Dump by Norhan.lr-Fo)l
1OOE REl1 for HODE O ancl EPSON llx B(,
1O 1O ? {&BO) =O! ? (&8?) =O: ? (rB:J) =t,
1O?O ? (&41) =&5C)
1O3O VDU1.27. r.65, ,,7
1040 DItr coDE 5('0
1O5L' PZ=CODE
1060 FOR I=O TO I
t{,70loPT 2
1i)€O LOACI: JSR&FFEE: LDAe?7: JSR&FFEE
1O9t' LDAeI; JSR&FFEE: LDAf76: JSR&FFEE
I 10O LDAaI : JSR&FFEE: LDAf l?€.,rSFI,FFEE
l11a' LDAa t: JSR!,FFEE. LDAE?r JSRWFEE
l12.1 LDXfO: LDYIaI
11IO . start LOA lrAO). Y
1140.loop CLC

1174' INX
118(, CPX aT

1I1', INY
l!!Cr CPY fA

1:t40 LDX {O
1:gO ..ha. LOAfITJSR*FFEErLDA tTq.X!J9ESFFEE
l:6{, INtrCFi EB
1:7o ENE c har
1?6II LDT€CI
1:9o LDATA: CLC: ADCt€O: STli!,tto
llLrar LDAfo: AOCSBI T EiTA$Bl
1.514 LDAfI ! CLCr ADC!,8:! STAge:
13fO Cl.lP{BO: ECC start
t rli:, LDAIO: sTA&42

115. NEXT
1tr6/r FOF A=1 TO :l?
117r, CALt, CGDE

G

FIHSTSCREENADDRESS

SECONO S'REEN ADORESS

THE FlFST CHABACTEB BLOCK
ON lHE SCREEN IMOD! OI

L ,l

Fig. I

SECONO PRINT POSITION

IHE FIRST EPSON PRINT]NG BLOC(
(HIGH flESOLUTION MODEI

Fig. 2

_.1

PROGRAM LISTING

f

\
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Computer graphics is a
fascinating area for home
computers. It's also a very big
subject, and perhaps that's why
most articles in this area are
pretty hard going. I believe they
try and cover too much at one
time, and produce mental
indigestion as a result. Phrases
such as 'a simple use of matrix
algebra . . .' leave me feeling very
frustrated. Computing does, of
course, have mathematical
origins, and most computer
courses are run through the
Mathematics Department, but
does it have to be so turgid? Of
course it doesn't, and to prove it
let's look at the problem of
rotating an object on the screen.

A program to rotate a three-
dimensional object on the screen
will do wonders for your standing
in the local computer club. But
i€t's start slowly and not fall into
the trap oI trying to tackle it allat
once. How about rotating a line?
Say you have a clock face on the
screen and you want to rotate
the minute hand-in other
words, a line joining the centre of
the screen to the outside of the
clock face. Here's how it's done,
and don't let the maths put you
off. . . it'sonly O-levelor less, and
you haven't forgotten that, have
you?

BACK TO
scHooL
If you look at Fig. 1, 9ou can see
that we are going to rotate the
line OA to the position OB. This
is the same as rotating the point
A to the point B. We define the
position of both points using
simple x and y co-ordinates.
Point A is Xl units from the x'
axis and Yl units from the y-axis;
point B is X2 unitslrom the x-axis
and Y2 units from the y-axis.
Point O (letter O not zero) is the
origin, the point at which both x
and y co-ordinates are zero. But
wherc is it? Most micros have
their origin in the bottom left-
hand corner of the screen, but
then again some have it inthe top
left-hand corner. And some can

Watching graphics move
on-screen is fascinating.
You can make them with

this program.

move it around (the BBC Micro,
for example). For th€ moment,
I'm going to assume that the
origin is in th€ bottom left-hand
corner-we can add the
complications laterl

So the problem is this:
knowing the position of A (in
other words its x and y co-
ordinates) we want to write a
program torotate it to B, through
an angle which I've called P. We
need a lormula which gives X2
and Y2 in terms of Xl and Y1,
and the angle P. Now for the
maths! Remembering your sines
and cosines, we can write down
four equations straight away:

sinQ=Y2IOB...(1)
cosQ=X2IOB...(2)

sin (P+Q) =Y1/OA...(3)
cos (P+Q) =X1/OA...(4)
But sinc€ we are talking about
rofotions, the line OA is equal to
the line OB and we can call both
of them the radius of rotation R.
The angle Q is something we
shall have to get rid of, since it's
not part of our required solution.
To start with there's a useful
expression which says that:

sin (P+Q) = sin P*cos Q + cos
P*sinQ...(5)

Substituting from equations (1),
(2) and (3) in (5) and cancellins
out R, we get the formula:

X1 =X2*cosP-Y2*sinP... (6)

Now this is not exactly helpful
since we want a formula for X2 in
terms of X1 and Y1 and not the
other way round! Incidentally, by
using the €xpression:

cos (P+Q) = cos P*cos Q - sin
P*sin Q

we get the additional formula:

Y1 = Y2*cos P + X2*sin P. . .(7)

A typical bit of 'mathemagic'
comes in here. If we rearrange (6)
to get:

X1

U)

x

X.AXIS

A

1

B

t-

P

o
0

Fis

x2

Y2
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LINE DESCRIPTION

510 Clear the screen and set the graphics mode.
Use Mode 5 iI you have a Model A machine.
Sets the graphics origin to th€ centre of the screen.
Sets the initial position of a point at 0,400 and the angle
rotated per cycle of the program to be one degree,
This is a pseudo-variable to avoid trouble in lines 80 and
90. Try it without and see what happens.
Thes€ instructions move the graphics cursorto the point
x, y and then draw a line from there back to the origin.
Converts D degrees to T radians.
The actual calculating part of the program.
The line to send the program back to drawing the next
line-thus, creating a rotalional effecl.

20
30

40

50-60

70
80-90
100

X2 = Xl/cos P + Y2*sin P/cos P

and substitute this in (7), we get:

y1 =y2*cosp+(X1/cosp+
Y2*sin P/cos P)*sin P

First clear the screen and set the appropriate
graph ics mode

Although this looks
fearsome, it simplifies
important formuia:

rather
to the

5 cLs
I{ODE 0: REI'( *i USEl0 I{ODE 5 ON MODEL A

origin to the centre of the screenSet the graphics

Y2 = Y1*cos P X1*sin P 20 VDO 29,54d,5L2i

Using the same kind of
arguments and arithmetic, you
can now deduce the other
corresponding formula:

){2=Y1*sinP+Xl*cosP

Set the initial position of the point to 0,4OO and
the angle rotated per cycle to be I degree

36 Xl=0rYt=4OO.D=I

Create a pair of pseudo variables, lines 80 and 90
will fail without lhem

Great!we've done it now how do
we use it?

The first thing to remember is

that in BASIC. the SIN and COS
instructions need to have the
angle shown in radians (in a full
circle of 360 degrees there are
2*PI radians, ie 6.284 radians!). I
much prefer to work in degrees,
so I use the instruction RAD
which converts degrees to
radians. Here's a program to
produce a continuously rotating
line, centred in the middle of the
screen it could form the basis ofa
simple clock.

However, before typingin the
program, here is a brief
breakdown of the listing.

40 X=XI:Y=YI

lvlove the graphics cursor to x,y and drau a line
from there back to the origin

50
66

MOVE X,Y
DRAW 0,0

Convert degrees to radians

T-RAD (D)

Compute the next posi tion
XI=y*SIN (T)+x*CoS (T)
YI=Y*Cos (T)-XTSIN (T)

Go and do it again

coTo 40

1A

86
96

PROGRAM LISTING

r66
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G W Gallaghe.

There seem to be two different
approaches to the problem of
providing illustrative graphs and
charts. The first method is to
write into your program
procedures which will cover any
possible combination of data,
thus giving rise to a program
which appears to be compli-
cated, and is difficult to digest. In
general, we probably use bars
charts in a restricted way,
according to the interests of the
topic and the students.

The second method is to start
with the simplest possible chart
of the type required, and then.
when it is running, expand parts
of the program to meet additional
requirements. This is the method
used here to draw a bar chart,
starting with the simplest
possible version.

THE BASIC IDEA
Consider a set of 12 values, one
for each month of theyear. What
the values represent does not
affect the design of the program,
but rather the refinements to the
program later.

To begin with, the values may
be placed into the program in a
data statement, so that the
maximum value needed is
known, and can be used tojudge
the scales. In the first version, a
maximum value of 400 was used,
and scales drawn accordingly.

The first practical consider-
ations are the size of the screen
and the mode used. For this
chart, MODE 0 is used. The
colour is restricted (2 only), but
the 80 text spaces per line allow
the use of JAN, FEB, etc, along
the axis, without the appearance
of crowding.

SETTING UPTHE
SCREEN
The origin of co-ordinates is
taken at 100,100, and the linesfor
the axes drawn from 100,1000 to
100,100 and from 100,100 to
1270,100 (Line 1010). Rehtins
the text scale to the graphics

Ong of the most helpful
things a computer can

do is translate numerical
information into a

pictorial representation.
Computer novices will

benefit from this
educational article.

multiplied by 1.92, which was the
scaling factor. Xl and X2 are the
base points on either side of the
central marker: Y1 is the lowest
point, and Y2 the highest point.

See Fig. 3.
A simple title, 'Monthly

Figures', is placed at the top oI
the screen. If a more descriptive
title is required, place it in line
1160, remembering that too long
a title will probably overlap the
bars. See Fig. 4.

IN THE MAIN
The main program is very short.
Line 10 sets the mode and

scale, 96 points horizontally on
the graphics screen is €quivalent
to six textspacesin MODE0.ltis
convenient to take the centres of
the bars at 96 points apart, as in
Fig. 1. To mark these positions,
short vertical lines are drawn
(line 1020)

On the vertical scale, 192
points are used for each 100
value; 192 being used as a
multipl€ of 32 to keep an easy
relationship between text and
graphics scales. This time,
horizontal lines are used to mark
the 100s (line 1030). See Fig. 1.

INTHE
BALANCE
The scales on the axes are
most easily added if the VDU5
instruction is included in the
program. The VDU5 code allows
text to be written at the graphics
cursor. To us€ it, move to the
appropriate position on th€
graphics screen and print the
required message. See Fig. 2.

To draw the bars (Fig. 1) each
bar is placed centrally on the
plotted month, andhas awidthof
25 points on either side oI the
marker. This leaves a good
separation (46 points) between
bars.

The height of the bar is the
value stored in the array

Fig. 1
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1r_r O FnFI:1 r-r 4. finvF-it! 1i/l+1q:rl : !FA|.lr.], I r:'('+1il:r I I NEtr

1
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dimensions the array ready for
the values.

Line 30 reads in the datafrom
line 800. A second set of data
could be included at a different
line, say 810, and the restore
command altered accordingly.
See Fig. 5.

Line 40 sets up the screen.
Lines 50-70 draw each bar in
turn.
Line 80 adds the title.
The program is now complete,
and will draw this simple bar
chart quickly on the screen.
When it has been run, the
command VDU4 will return the
cursors to their norm al
behaviour.

A NATURAL
EXTENSION?
Having completed a simple bar
chart, the next question is, how
can it be extended? II the idea of
'Monthly figures' is r€tained, with
months on the horizontal axis,
there are three extensions which
follow quite straightforwardly.

1. Figures could be input from
the keyboard, without restriction
to their value. (Above 200 the
scale begins to look crowded!)
2. Using values for more than
one year.
3. Using di(ferent colours to
show diff€rent years, which
requires a change of mode.

Mode 0 allows us six text spac€s
for each month on the horizontal
scale. The letters in MODE 1 are
larger, and there would be only
thr€e text spaces for each
month. On the other hand,
MODE 1 uses the background
colour plus three others, which
would allow the chart to be
extended to thre€ years, Choos-
ing MODE 1, the horizontal axis
uses J, F, M, etc, for the months
with two spaces b€tween the
lelters.

If two or three years are to be
shown, side by side, on the same
chart, the width of an individual

Colour 3, which is
white.

If the colours do not appeal to
you, use the VDU19 code to
change the logicalcolours before
the bars are drawn.

GOING UP
If the values to be used are not
restricted, then there must be a
variable scaling factor on the
vertical axis. Once the values
have been placed in the array,
Y(36), a check is made to find the
maximum value (MAX) (lines 70-
75).

For the top value on the
scale, a multipl€ of 100 would give
a neater and more €asily
readable chart. For that purpose,
find the nearest 100 above MAX.

MAX = INT ((MAX/100) + l) 100

bar must change. See Fig. 5.

For one year, the bar remains
the same width of 25 points on
each side of the marker. For two
years, there are two bars, one on
each side of the central marker,
and each 30 points wide. For
three years, there are three bars,
one straddling the centre with
one on €ach side, and each 20
points in width.

It is simpler to use three
separate PBOCS, one for each
type of diagram; in this example
th€se are PROCBARSl,
PROCBARS2 and PROCBARS3.
The method for drawing the bars
is the same as in the first
program,lhe only extra being the
addition of colour.

GCOL0,l Draws the bar for
the lirst year in
logical Colour 1,

which is red.

GCOL0,2 - Draws the bar for
the second year in
logical Colour 2,
which is yellow.

GCOLd,3 - Draws th€ bar for a
third year in logical

5 RE1.1... EAEaHAFI 1. . . 6. l,J. EALLACiHEF... lr8:{
11, rl.-itrE.r ! tr I I,t I t:,
:O VEUE
: I] CE5TT.'F'EENO. F]:FI=1TLT1 :: FEAIY I T ) ! NEXT I
4t:I PREI.ATE:
'jio FEF I=1 Tl, ll
l,i PFj:,: trAErr
7I) NETi I
i:, PP.I]I:TITLE
r.n- r trATAl :i:r,:1o, 1 ril, t:,:rr::0,7ti:r, !4:,:B', ! i lLr!:s5!
,I: ENB

Fig.4

Fig.6
85

Fig. 7

PRINT "Distances on the vertlcal scalc
INPUT D

BAR CHARTS
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Using the first example, where
192 points represents a distance
of 100 on the vertical scale:

line in multiples of 50 in this
situation.

Since the vertical scale is
marked in mutliples of 200
(except in the special case
mentioned above) the axis
b€gins to look crowded when
MAX is greater than about 2,000.
lf larger numbers are required,
the scale could be adjusted so
that it marked in multiples of 50
or 100, or even larger numbers.

The title 'Monthly figures',
has been left as before, but some
indication is needed of which
gears are plotted. This is doneby
printing the year on the top line,
in the same colour as that in
which the bars were plotted for
that vear (PROCTITLE and
PROCHEADING).

WHAT ELSE?
Aa an example oI other
possibilities which this program
could be adapted for,here are a
few suggestions. The chart could
be extended to more than three
years, but the bars become
rather thin. There would stillonly
be four colours available
including the background,
whereas a change of mode, to
MODE 2 would give the extra
colours, but also very large print.

If a chart with just a few bars
is required, then either program
could be adapted. If colour is
required, then the second
program, using the one'year

option with the width of the bars
altered, would give the best
results. If, however, the chart is
required to show longer
descriptions than the three-letter
months, then the first program
would be easier to use.

It is possible to add two or
three lines in the main program
(even one line would do it!) to
feed in from the keyboard the
distance apart of the markings
ont he vertical scale.

85 PRINT "Distances on the
vertical scale?": INPUT D

This would mean altering line
1060 to:

YSCALE=1.92*400/MAX

ie multiplying 1.92 by the ratio of
the old maximum (400) to the
new MAX. Obviously, this line
(80) could be simplilied to
768/MAX, but it has been left in
its pr€sent form to illustrate its
derivation.

Line 1030 indicates the
alterations to the markings on
the verticalaxis, and line 1040 the
horizontalaxis. In the case where
the maximum value is 200 or less,
this would mark only the'200', so
an extra line (1070) marks the

'r FEt1... ETAFiHAFI f... i. !t. rALtArFEr... l.-.::
1r1 tIiY':/ri
:q tL:
:4, FFINT t: !,r,i rr!.h !j irlr:r ;31.pr r:rr l.r rr : Ei

40 INF'L|TNIr'.lF rNY 1,',f,1--,! Nr :,TttEN:.,:l

l.r I Tr: N:FFIN'rli A v31,E,Fli-:,.,E":lNPr.fiil):NErT
7,:j tlAr=,1:fr:rFI=lrLitr:Ir i,I ::r.16) 'rfFN rE F :E HAr.r,I
71 NE l-r'
!,/ rirx= 1N'T f46r.1,1.'+l +1r!',
,r:, r':.tALE=1. :: t41 /hA)

I I:)I] F F': ]TITLE
I 1 1:, 14 :rtrE I
1tr:j ltrLr:
I4(:, FFNI AIE:
f-i.) PP::EirF:
]I]' FF I:HEA' IJT]
,,:) E|fL

litr:ri:, ITEFPF :rIAlEt
l, r 1 r:r r1nl.,E 1,lra,, I i:rr:rr: : t F Alrl 1 r: ! 1 j(r : rrPArr I :j. i 1.1 :l

1,:r:r:L FarFl-1 rf 1::Hrl'VE1:,,-,rt+r/ rri:t'r;Alit, + 1 t : r: , :,5: ilE I T i
t.to FnFl:1r I r: ilar :rF; I,')l)r f4r:'lrEi<. i'1,'l+y!aar ErI:LFAr,ir:i

,14!:,+Y!r:rrLE+1: rlE ! r i

1ir4a, l.lrlrvE 1;:i,, :::l: PE'lr.ll" , F r,l i1 ts I A ; Lr Nr"
l1:r:r1 IF rlAi :11) rF tlAY=r1ll:r 'ir Et I .r 71:) Et :.8 I i,:r
14,/:11 Fr:rF I='r T, rlAr ':TEE ::):,:ty:vE. ! , ,+t:-r:t-E,I:FFINri i:

NErl : _i-rT 
11: ''1IO7'r FiF I=,:, r FAi i-tE. :1 :i:tE!:ir !,,i+t:-LeLE.l:FFtrtri I!N

EXT

1T :'iT EEFFP::EAF''i1
1,rr,,, ,1:FtrF i=l Tn l:
111,t, y1=1t:ii:i: i::11_),.rryr l, rr jL;i.l:
ll11 , lari+lrrrj f::: lt=1j:,i1rti1/.+-,i
I I :i t1.tEr l.i I : tlr:rJEr.,r ! r : c!i T:: ! !l. ttr:F1 r r.::-:, r:!yl
1] ]: NEIT
1 141:) ENTFF'lf
ti\ ' 'Fi-LaP!-i
111j-, nt:LLr1, l
1i,15 tstrF l: !rn,:
I 141:) r1=1,.!1r !-t:1r:j1:1+yl 1 rly:aAt,E
I ?:ii:r r 1=j r:,r. t:+ lril. I !r !;l= 1 .. r+i+i, .

1iar':) r4a'vEr 1 t y1 : t4arvEt:, yI : FL: I :-r! / 1. y:r FL :T::-. )i:! y:
t!tt) r.rE I T

1660 foR I=0 TO rrAX S?EP D:4OVE 32,I00+YSCALE*I:PFINf I
NEXT:GOTO I090

1r1,l
1;:,
I :-r,:
I4irl
14r :L

r4ill
14:.:'
14"
1_ri),
1",1111

15:,.,
1.i jx l

1:_4i)
l:1'(j

1i7,:r

1:',ri'

1':al

1/\5i:)

I ttlt)
1?1]i:j

1711:)

17N')

1 I 1(-l

I :r:o
1E:r1

Fr:F'1=l:Tq:4
Y 1= la,rl: Yi:1ii{'+Y L I'.)}l jr:At_E
xl-1l]r:'+1:+, I- 1: r+r/r,-l:: /:-1,jrlr1 1 1:t*:,c,+15+1:i
nVEl l, ll i l'l:rJEil, / 1 : FLLT ::i, t 1, /;: PLr:rIr!, \i, /f

NEXT
ENTIPEII:

IF NY-1 THEN FF[II:EAP:: I !]:iT]T.I145N
IF NY=l THEN FF: :EAF::r l[T]146r.l
IF NY=:T I'I-]EN FIJ:IL:EIAF::

[.4 nLr], I
FlrFl= l Tir1:

Yl=lrli)! Y:= 11lil+Y ! I i *Yi,a ALE
x 1:1i:ro-XO+ I fr/j- 1i:,: Xll= 1':!O- : i,+1r)+ I*!4
MrrVEx l, Yt: MiVEX:, Y 1:FLa TE I, 1.1 , Y2: PLiTA5, rl, Yl
NEXT

GallLr:!r:

Y 1=lCrO! Y?=1O.)+Y i I 
' 
*Y'i.jAL E

x 1 r 1 CrO+ r I - 1 ? I *-Jrj- I rr : 1:= t aO+ I (-)+ r I - I : ) *r-rlj
ItarvE t 1, Yl: ilrlvEX.?, Y1: PLrlT65, X I, i:: FLiTEE, Xf , Y,?

NEXT
rIDL(, -i
F|:|FI=:5Tn:i

Y1=lOQr Y:rl 1:r(i+V I I i +Y5r:ALE
X l=l Ql)+ i I - 241 +r^+1r:r r l:: 1 r1r:)+:+a,+ 1 I -!4, * id
fiOVEI1, Y1 : MCTVEt?, Y1 : PL]]Tlr, X1 r Y?r PLaTi:5r X:, y:
NEXT

ENDFBOI]
TIEFPFIEI TITLE
PFINT"YeaT 1 is r8.9. )1-./S(:r '!INPLIT Y1$
IF NY=l IHEN 177i)ELtE 17:{:l
PFINT"YeaT ! is re.9. '1',ao 

r: INPUT Y?g
1F NY=iTHEN l7rlI:'EL!E 17=C,
PFINT"YeaT :r rs (e.9. ) lir--r:r ":INPUT Y:!i:6nT'l 17?Lr

ENEPEOI
DEFFRO'HEATIING
rl[OLOr f, : Fr]VE :r? !./r rl: F P INT'flqNl8LY FITIUFTE!"
6Er-1Lr) I l: ilalvE4r-io; !t'O ! FRINTY 1$
rjr: rlL{r, 2 ! I'lrlvE8o(, sd(r! FEINTY?$
r-ic 8Lr), l! MnvEl(roor r4o: PFINTY:19
ENNPAAC
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MODELS A/B

-

Als.braic Manlpularlon
Alsebralc M.ntpularbn

GM

UI

Ed
UT

!11.76
f6_95
e5.99
t9.90
!9.95
f9.95
!6_95
f6.50

tl1.90
!6.95
!8.95
f5.50
!6.95
t3.00
t{.00

!11.50

32I{ C
32X C
32t( C
32K C
16r( c
32( C
32I( C
32X C
l6x c
r6K C
16X C
32X C
32X C
r6K C
16I( C
32K C

JE
dE
JX
GX

CU

GX
XH

TI
NT
XP
XI
la
IU
IF

J
a

Ef
Ed

16( c GJ I7.80

Bug Byr.
CJE

t.J.x. s/w

IJX

M0dns S/w
t.J.x. s/w

Brldge S/w

Ed IB
lz
lz
NU
IT
KN
n
IB
!{c
IT

KJ

JX
t2

,KP

32I( C GK. NR
32I( C tr
r6x c NR

32X C EA
32K C NV

16I( c
32X C
r6x c
32X C

l6t( c
32t( C
16K C
32X C
t6K C
32X C
32I( C

16r( C
16K C
32X C
l5x c
l6x c

BEEP.BEEB

f6.95
!6.95
!5.95

!8.00
f6.00

!3.00
f2.50
t2.95
t7.50
e5.95
t7.93
!3.95
f5.50
t3.9s
e3.95
t3.75
t7.90

!6.00
!6.00

flE.24
!3.95
!3.95

Cdtohydrab M.r.bolLm

Finding and choosing the correct
software for your needs is a
daunting task indeed, whether
vou are looking for a word
processing package or for a new
game to test your alien-
destroying, tre asure -seeking,
pathJinding talents!

Often you can be put offeven
looking through the pages of
advertisements which tempt you
with vivid descriptions of the
amazing graphics and sound
effects of the game beingoffered,
you sit there with pen poised
above cheque book andyour eye
catches the small print tlrat tells
you that the game will run onjust
about every available machine
except the one sittingbeside you!

But BBC Micro owners
despair no longer - help is at
hand in the following pages. We
have put together ascomprehen-
sive a list as possible of the
software available for the BBC
Micro. In order to fit in as many
as possible we have had to use
codes in some columns. The title
of the software, the memory

required to run it, the company
that produces it, whether it is
tape/cartridge or disc, the
supplier and the price, are given
for each piece of software listed.
The codes used are:

Code Explanation
Gm Game
Bs Business Routine

Utility (ie programming
aid)
Domestic
Educational
Cassette

As vou are probably aware new
software is su acing all the time
so don't assume that there is no
such item as the one you are
looking for if it is not included in
this list. Also, remember that
games in particular that at
present run only on a machine
other than the BBC Micro may
well soon appear in a BBC
version. If you are aware of a
piece ofsoftware that is notlisted
here, whether vou are a user ora
producer, feelfreeto let us know.

want a program for your
BBC Micro. Look no

further than our listings
to make your choice.

Ut

Do
Ed
c
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cEsclL

r6k c
32t< C
16I{ c
16l( c
32X C

Ur Compul€r Con.€pts

Gm Complr.r Concepts
Ur Compurer Con..pts
Gm L4€19 Cooputlns
Gm Daraba* Soltuar€

Do Dabha* Softuat€

flr.50
t6.95
r8.95
t3.75
L2.91
t6.95
!6.95
t6.67
16.67
!9.90
t5.90
!5.95
t7.50
t5.95
!9.95
!9.95
t6.50

f3.00
t4.95
t6.67
f5.50 229 gugt.dd.! n@d

BuclinshoE.Itt. HPl3 5PG

tU Acftt'cr Sofiw6.
I5 Qu&db.rY Ar.nu.

Cl.r.lcn.l 1526 9l{W

7 lost Srdt
CeE?dll Tnll 8SW

IW Simon ll.ol Sont.F
rs LvrLdE Coulr
cdiw.u CEE.nr

Ix Udydcy SolM@
l8l Polrl.r.l Cr*.ut
Mtddl.-x EA7 lln

w;r YorL.hito BDIT 5SX

I6K C GI{
16K C OD

f4.95
ttr.45

32K C JZ
32X C KN
16X C GJ
32X C lF

32X
32X
32K
16K
16K
16t{
32R
l6K
32K
321(
32K
321(
32K
32t\
l6(
32K
r6K

CEA
c Gl(

32X
16X
16t(
r6K
32K
32K
16K
l6K
l6(
t6x
l6l(
l6(

32X C lZ
16X C
l6x c
32X C

32K C

32K C
32K C
l6K C
32K C

!5.00
t7.00

f19.95
€4 95
E6.67

!{.8E
Itl.95
r9.95
e2,91
t9.9t
t9.95
49.95
t6.00
!5.95
t3.00
!5.95
t5.00

f2.95
t2.50
c6.00

c17.65
t6.95

A'
KH

NX
GJ

V

JA

IB

IL

CU

rY

cl

GE

GJ

G(

tlw

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

NT
HW
tz
I(N
XN
GJ
GJ
CU
NU
GX
NU
GX

AL,GA
IB

cHw
crJ
cI<N
ctz

CAL

cGx
CNP
cNx
cNv

KS
JB
JX
NZ

EII& S.nlc- llEtt .l
2u }lqellsh@ lcd
Ard.U.d BD8 7HH

83 Hyd,. Add

E.rllold.hlt. WDa gIJ

Lx.L LS7 aPE

BFdrL {EdE.rtoldl) Sollt6.

BosEoi n.gh POzl 5SX

C,ulry A,rdE lr38 7PI

Comwcu TRla olx

Ui
Bs
B.

Bs
Bs

Ur
Ur

UI

UI

CJE

Bus Byle
B.B,C.

I.
IC

x

II

Esx CM2 OTQ

OU.y

llqbp.hE. GU32 3PI

LoldoD Ell 2QN

Dlglral X-Word Co6pll.r

Ed

Ed

IT

B,B,C. 16( c
32K C
l6K C
t6K C
l5K C
32K C
32K C
t6x c
32X C
32N C

tr0.00
!4.a0
!6.00
!8.05
!8.05
f5_75
t7 _99

!5.50
!6-50
fa-95

Ed
Ed

Ed
Ed

Ed
Ed

86

Ed

Ur

I(P
KP
KB
CU

XB

GE
OB
OB
OE
GK
NU
IB
NT

NT

JZ
tz
tz

GI(

GE
XH
XP

(B

alt 50
tll.50
tl0.o0
t9.90

F.$lb lry E{Enm.nr

f@lhall P@ls Predl.tor

Froga.r (M..htn Code)

FORIH
Blg Byt€

B,B.C.

32X C
32X C
16K C
32X C
16K C
16K C
16K C
32X C
l6K C
32t( C
32K C
32R C
32I( C
r6t( c

t10.06
t4.95
t8.95
t6.50
t2.95
t1.00
t4.99
t6.95
!s.75
t8.00
!6.50
!5.50

t15.85
tl0.o0

32t( C GX
16l{ c Lc

!6.95
t5.50
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MODELS A/B

SOFTWARE SUPPLIERS

GJ

c
c
c
c
c
c
c
c
c
c

llx

NZ

OA

OB

oc

OD

OE

tz

XE

Ill

f,!i

m

m

NB

NT

NU

llP Solred. & Sdtc..

G,aph and Charb Pac[
Gnph and Chans Pa.l

H.llc6pr"r Resrue Tunh€l/

Gm SW HessPlS/W

32K
32K
16K
16X
32K
32X
321<

Brili.h E!@d.d.li.g Corpoldlion
35 MoryLbo!. Hisb Skat

378 N.w C€v.ndtrh StEl

Briitol BSU aUQ

W..r Suret BNl6 2PA

DyLd 116r rEX

SqloboD.l.r Sotl9a!.

26 Ddl.oE5. Gcld.tr.

U5 CLoriEs C!@ n@d

PO Eox 34
!.igtIo. lutzc?.I LU7 86I

t
I

t

Library D?wev Classilicarion

KT
t(H
l(N

JZ
XT

JX

c
c
c
c
c
c
c
c

e5_95
€7.0{
f5.95
f6.00
!6.i0
!5.95
t5.95

I3,1.70

J,R. 32K
32(
32t(
32I{

c(N
c Ht!

cGx

Ed

Ed

c6 95
t4.88

t[1 25
15 95

a9 20

32l(
32X
321(
32l{
32K
I6K
32K
16K
32K
32K

f6.50
!6.50
!6.95
t6.95
!6.50
t6.95

!i6.85
1t6.85
t10.00
t6.90

l6x c
32X C
l6K C

!6.95
t9.95

!24.50

EA

Ed

Lll
Ur

IB

GK
l{T
IB
KR

EGI Su.sx BN22 7BH

16t( C
16I{ c
32X C
16l( c
32k C

32t( C

t3.95
f3,95
t5.95
€3.95
t4.95
t6.00

GE

tz
tz
GX
Gl(
Gl{

GK
KT

o(
NZ

Ed

Ed
Ed

GM

I
r.

,"=*

Games oI Logi. and.nnning
B,B,C,

c7.00
t8.00
t9.20

!r0.00
!6.75

t17.65
!5.00
!3.00
!6.95
r5.95
t4.88

t5.50
!3.95

t24.95

32K
r6(
32t\
321<

ctw
c lc

6m MP S/W
l6K C tB
32t< C tZ
161( C 0C

!5.50
f4.00
t4.00

Do PeEoft 32X C IY
Do B.B.C. 16l( C KB
Ed Darabas. Software 16X C NU

f12.50
€10.00
!5.50

32l( C
r5t{ c
r6t( c
l6t( c
32K C
32X C
32X C
16X C
32X C
32K C
32X C
32'( C
321( C
l6K C
32X C

KH
JA
OB
KB
OE
JX

0c
HN
HN

LC
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,

O

tz
KC

KT

JZ
GJ

tz
tz
KK
GJ
GK
KC
LD

JZ
KH
JC
JC
JC
JC
LD
NP

IB
NU
G(
IT

tz

(l(
OB
IT
JZ
Gl(

NX

NW

NT
IT
NT

NW
IB

8P
LD
LD
GE

IB
IT
IT
IT
HW
AL,G

GX
IG
I(s

HW
OB
rI
l(N

!8.95
r8.95
48.95

CGJ
CGJ
CIJ

Gm Codprld Concepts 16X
cm Compuler Conc€pG 32X
Gm Computercar 16K

CJE

t.J.K. S/W
LJ.( S/W
t.J.K. S/W

B,B.C,

I.J.X, S/W
Th€ Compuier Prosramh.

Th€ Compurd Prosramme

32K
32X
32X

CGE
cxc
ccx

t6K C
32l{ C
32r( C
32X C
321( C
32t( C
32X C
32X C
l6x c
l6x c
l6t( c
32t( C
32X C
32X C
32X C
32X C
32X C
32X C
r6x c
16X C
16K C
l6x c
16K C
32r{ C
l6K C
32X C
16K C
32K C
l6K C
t6K C
r6t( c
32K C
32K C
16K C
32K C
32t( C
32X C
32t< C

32t( C
16X C
32X C
32K C
32X C
t6x c
32X C
l6x c
32X C
16K C
16K C
16( C

Ui

Ed
Ed
Ed

UI

UT

Ed

Ed
Ed

Do B.B.C 32K C XB

l6K C
16K C
32K C
l6K C
T6K L

cJx
CKQ
CNY
c Gt(
coD

CGJ
cxs
CLD
CNY
ccK

cGx

11.90
!a.95
!4.95

t1.95
t3.95

tla.a2
t5.95
t4.80
!5.00

L7.95
t8.00

t11.50
t8.50
!7.00
f3.99
c3.99
!4.99
!4.99
t8.00
f5.99
!8_00
f4,EE
€5.50
€7.50
f4.95
ts.95
f5.50
e1.94
T4,EE

t15.00
t9.20
!3.95
t6.50
t5.95

t8.05
t4.95

t6,67
t9.95
!1.00
!1.00

t10.00
!7.80
!5.95

16I( c
l6x c
32K C
32K C
32K C
16l( C
l6x c
32X C

Ed

Ed

Ed

Ed

t5.95
t6.50
f5.00
e5.50
t8.00
f8.00
t6.00
f9.00

!8.00
!9.95
t6 00

!10.00
t9.95
tr.00
87.95
t5.50
t1.95
f6.50
14.EE

MX 80 Typ€ 3 S.r.en Dump

16K C
16K C
16( C
32K C
32K C
32K C
32K C
t6K C
32t( C
t6K C
l6x c
16( c
32X C
15X C
32( C
16( C
16t( C

!6.50
t3.95
t4.95
!6.95
!4.88
r9.95
!4.80

I25.00
!25.00
t5.95

t10.00
f3.50
t4.88
f3.75
t6.90
e5.95
t6.95

l.J.K. S/W

t4.E8
!7.50

!30.00
t10_00
t6.50
!8.95
t3_95
f8-95
t6.95
c9.95
!6.90
f6.50

Ed
Ut
Ed

Ed

Ed

GK
IJ
GE
IB

B.B,C.

tr0.00

fl0.oo
t2.50
e3.50
t6.00
t3.00

XB
tz
KS

KI

OB
t2

OD
IU
OE

Pel€ the Plasrered Posman

Ed
Bs
Bs
as

16K C
32t( C
32t{ C
16K C
16X C

r6.00
t5.95
t5.95
t9.9s
t8.50

16( c
16K C

B,B,C,

32K C
16l( c
16l( c
16K C
32K C
r6K C
32K C
32K C
r 6l( c
16K C
32K C

t{rar.r R.larbE of Planr C.,13
Whol. Number Anrhm.ti.

Whlre B.noe Conqrrlng

comDuE Con..or6 3il(
RainbN S/W 32K
Pro S/W 321(
Squar. Softuar. l6k
Ml(o Pouer 32K

Micro Pouer l5l(

JB
tz
lz

OD

GE

U

l6K C
l6K C
32K C

t8.00
t4.95
tl.95

Gn ASP SoftDar€ 32I( C
Gm Aardvarl Solrsar€ l6K C
Gm Micromdil 32K C

tll.45
t4.0.0
t6.33

tr8.82
a7,95
!6.00
!5.9t

!u_45

t74.75
!8.00

!r9.95
{6.00
t5.95

XB

tz
JC

tz
IB

to
GI(
GX

Bs
Bs

Ed

13.95

6d{4e,s

ffoqorg

I
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32K
32K
16K
32K
16X



ADVERTISEMENT RATES
SEilI _ DISPLAY
(min 2 cm)
6-11 insertions
12 + insertions

€8.00 per cm
€7.50 per cm
C7.00 per cm

C os ng date tor the nexl issue is I7th May I983
All advertisements in this seclion must be prepaid.
Adve(isements are accepied subject to lhe terms and conditions printed
on lhe advertisemenl rate card (available on request)

Send your requiremenls to: ASP CLASS F ED.
145 CHARING CROSS BOAD LONDON WC2H OEE

I O'2. LINEAGE
35p per word. (minimum
15 words)

EDUCATIONAL
PROGRAMS

Are you old fashioned
enough to feel that
ultimately children must
sit down and practise

arithmetic skills?

Please send for details of
our top quality programs
which are used in
schools throughout the
country and are now
available for extra tuition

in the home.
Ages 4 to 13 years.

coTTAGE SOFTWAnE (8AC)
Heolhe. Colt.g., Solly Hlll,

Whllby, N, Yorklhlre.

BBC MICRO A/B
Liarhs 1 Graphplol, l.legralro. Equaron
Solvera.d cololrl! P'echan Ca. hande

or ar reves C,100 Guara.leed roadng
Cheques lo A, Lrno (Sollw.re), 121316

sea3lde, E..lbourne BN22 7BH,

rI--

EARN EXTRA CASH
H gh cash oilers lor good or g nal
programs wr lten lor SPECTRUM or
BBC \lrcros For rapd evaluanon
send lape and docLrmentatron wlh
arge SAE 1o

ARROWE SOFTWARE
2 K n oss Road. Greasby.

Merseys de 149 3PS

BBC MODEL B SOF?WARE
1 Wesl Ouesl
2 Super Tank
3 Space Arena
A above [5 each ora threelorl]0

OZARK SOFTWARE,
95 SEAL ROAD,

BRAMHALL, STOCKPORT,
CHESHIRE.

SILVER BIRCH SOFTWARE
FOR AAC MICAO GAMES

GALACTIC SEARCH - An
exciling space adventurewith many
lealures and rmpressive displays lo
hep you deslroy lhe maraudrng
Argonauls. Mode B

PIT STOP - So you lhrnk youcan
drve?We' see aboullhalllndrana-
polrs eal your hearl oLrl l\,4ode A/B
WARNING - These Programmes
are addrclrve To be handled wlh

The pnce oi 15.95 per cassetle
(state choice) rncludes p&p and

prompl delvery Orders Io:

SILVERBIRCH SOFTWARE
Vrlto.. N.em.rk.t Road, B! .tt,

Camb. CA5 oaE.

BBC 32K. Four pre-school pro-
grams kom Bob-sofl for e5.95 inc
ol p&p. 65 ForeslhalRoad NE12
OAY.

ADVEBTISE YOUR
EDUCATIONAL SOFTWARE

INA&ECOMPUTING
& GET THE BEST RESPONSE

PHONE
0l 437 1002 extn 282.

BBC MICRO A/B GAMES
Hercopler rescle T!nnel Foad,ace
Hangman Glioslhunler and Dramo.ds

Allrn coour wrlh solnd e5

Cheques ro A. Irne (Solle&.), 12l136
S.r3ld., Er.ibourn. BN22 7AH,

PROTECT your BBC equ pment
wilh a PVC dust cover. Computer
f3.95, single d sk drive, €2.95 dual
d sk drive t3.95, monilors, t4 50,
pr nlers irom e2.95. Access/
Barclaycard Sherbourne Des gns,
Viclory House 8A The Rank Norlh
Bradley Trowbridge Wlts Tel:
42214 4425.

CAN YOU AFFONO 
'O 

EE W|THOUT,..

GRAPHICS FOR THE
BBC MICRO

. over 100 proc€dures

. ModelA & B cornpatrble

. slruclured error-prool st ags

. works lrom srmple tocompler as
a TEACH YOURSELF manua

Ava lable lrom booksellers 12.50 or
send C2.85 ior reluan mai ng io

SCHOOL SOFTWARE (B}
85 Olley Road, Har.ogale,
North Yorkshlre HG2 0DU.

BBC l\,1AlL ORDER agency soll-
ware. All club book leatures (16K)
Cassette E3 R. Whale, 11 Allan-
mead Road. Bristol BS14 9AS

WIN elCs WITH SUPER
ORAGSTER FOR 8BC 32K
1 or 2 payers Oesro. tne !lmate
DFAGSTEF a.d wr. cash orzes
SlDerb so!.ds a.d oraoh.s Be^rr-"
IhESUPERDBAGSTFh A W NNP' P,PrV
mo hs-rl coudbeyo! Fu deta'i
wnh everv orooram C5.95 Also our
EASIEEADEF -1P.r Pendr - THE
GREATEST PROGRAMM NG AID
S NCE F NGEFS !12.2s I nc usrve) or

SAE ror dera rs Cneque,,PO lo
BUGEEAR, Nlchor.on E0ttdtnq!,

T.nDletown. Soulh Sht.tdr-
Tyne and w.er NE3a sRZ.

CARVELLS OF RUGBY LTD
3/7 Bank Street, RugbyCV2l2OE

THE ACOBN/BEC SPECIALISTS
We also slock C!maia dsc d.ves
Epson O vell pr nre!s V crov rec
Moirors Torct Zt drsc oack + BBC

Sorrwa,e anJ Books
Phone: (0788) 65275/6

hall day closing wedn$day3.

IMO COMPUTEB CENTRE.
39-43 Slandlsh St Burnley. Tel:
54299 Open 6 days. Specialises in
home and business compulers.
ACT S rius / Canon /Translec /
BBC/Acorn /Atom / Oric and
olhers and peripherals ior mosl
m clos.

BBC DISC. ntelligenl tr4enu
drven d sc by aLrto bool ng cop es
rlse f Con, gures disc. eas y used
Drsc program p&p. 1600 SAE
detais CD Sof1. 24 Longdean
Park Heme Hempstead HP3 BB2

I---

FOR ALL YOUR
CLASSIFIED

R EOUI REMENTS
PHONE ASP LTD

01 437 1002
extn, 282

-!r-

The only expandable console for the BBC. The
console will house disc drives,2nd processor
leletexl adapter etc. wilh all wiring out o1 sighl
within the console. Comlng 3oon: an exlra boll
on module for extra expansion space. Yes,lhis
console will grow wilh you. Basic console as
shown only 939.99 pl!s 44.00 p&p. Send cheque for e43.99. Matching
prinler stand can double for VDU sland over the micro. only f,i4.99 +

!200p&p For more derails SILENT CoMPUTERS,27 Wycombe
Rs., London N'|7 gXN. Tel:01-801 3014. MAIL ORDER ONLY.

Viewing by appointment only.

SOFTWAREEDUCATIONAL SOFTWAREGOMPETITIONS

SOFTWARE AUSINESS

NATIONWIDE SHOPS &
DEALERS

SOFTWARE GAMES

ACCESSORTES

'A Flrsl Boot ol Mlcro-Rhymes"
5 traditionel nursery rhyme!

See the words Hear the tunes
walch the moving picures
L slen 10 the sound eilecls

on y e4.95 ( nc)from PelerGordon
20 D*perd Rd,, London N195Nw

START THEM YOUNGII

BBC 32K BBC I6K
For Young Children ( l-6 yrs)
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BBC MICRO CARRY CASE
Semi hard lrbre board case n grey 2
hrnges rw. ocks nler.ar cabe com-
panmenl Belraclabre handle f24.95 n.
VATand p&p Send cheq!e/V sar'Access
n0mber to COMPUTER FACILITIES
(1982), Gleb€ Hou.e, Wrnlerto. Rd..

Sconlhorpe DNl5 oRA.
Telr 0724 863167,

. BOOKS/PUBLICATIONS

SOFTWARE APPLICATIONS



Why not consrder the HOBBIT FLOPPY TAPE SYSTEM for your computer?

The HOBBIT gives tou all the facilities you would expect from a floppy disc at a fraction of the price.

BRIEF SPECIFICATIONS: Bead/Write speed of 7500 BAUD per second o Capacity: 101 K
BYTES per CASSETTE . Average access time 22 seconds . Up to 138 FILES per CASSETTE

o Completely automatic - no buttons to press . Fully built, boxed and tested. Just plug in and go
. System can support TWo DRlvES. Connects to user port . Works on all operaling systems

.No disc interface

Available from stock PRICE e135.00 plus VAT

Also available Ior NASCOM computers PRICE S120.00 plus VAT

Access and Barclaycard accepted

For more details cantact:

BBC OWNERS

lhsn trosnputer Produds
KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED SA33 4OE.

Tel: Laugharne (099 421) 515

TOP OUALITY
MACHINE.CODE

PROGBAMS
BBC
MICRO#k-G

FnOGGEA (3ilx) - Ansrv. dodles dv'.g lJrliPs. erLel'erlgrapF'csa'dsoLnd.
ROID iUIi{EA lSaX) - Scrol^a scree. arca@ gaFe a@'d lrF oppos''g c'rs'
CENTIPEoE l!2il - MLshroo-t epoers st.,s "es dno @'lpedes
iLrEx DFOPbUi(!2rl Dpsrq rhe are.s oeo,e rFa s ai ro sw0o0 do'r
SPACE FIOHTEF (!2X) - Fve alen ryDes
OALAIIA S (32() - Fasl and rur ou5
INVADEiS (32K) - an nlp ed verson
FnUIT IACHINE (a2i) The besl'

ALL PPOGFAIiS ABE 
'7.95 

ON CASSEIIE OF 
'II.95ON 

D SC IALL INCLi]S VE

CARSONDALE ENTERPRISES............ 104

COMPUTER CONCEPTS,.....
CONTROL TECHNOLOGY

IKON COMPUTING.......
lNTERFACE....

MtDWtCH COMpuTERS........................ 3
NATIONAL EXTENSION COLLEGE..... 105
suPERtoR soFTWARE...................... 104

AD INDEX

'123

99

GEMINI MKT

LASERBUG .. 122

ACORN

ELECTRONEQUIP

LEVEL 9 COMPUTING 106

CLARES

.... tFc

A & F SOFTWARE

CORONA SOFTWARE
DIAL SOFTWARE.......

'122

104

........ 105
100 & 101

MrcRo ArD.....
MICRO POWER

,,,,,.,..124

.99

.79
106
104
'104

S SUPEHIOR SOFTWARE
DJpl. BBCI
69 Leeds Fload.
Bramhope, Leeds.
Iel:0532 842714

I
I

TO ADVERTISE IN THE NEXT AVAILABLE
ISSUE OF

A & B COMPUTING
CONTACT:

MIRIAM ROBERTS

01 - 437 1002

A&B COMPUfING MAY/JIJNE 
' 
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HAVEYOU GOTABBCMICRO?
THEN YOU NEED:

-

THB NBWSLETTER OF THB INDEPENDENT NATIONIIL BBC
MICROCUMPUTER USERS GROUP

IN RECENT MAGAZINES:

Artlclca: Tclctcrt Graphics, Uscr Dcfinablc Charectcrs, Uscr Dcfinrblc Kcy$ Sounds,'FX, Tclcsoftwarc, Linc Struclurc and Matgitrg, Epson
Scr.cn Dump, Pir.l Powcr, MovingThingg M.nusl Revicw, Whar Prinrcr), Sciloshs Duop, Ma.hin€ Codc, How To Gct Mort Colours Out Of
Your BBC Micro, Circlcs Galorc, Conv€rsions for RGB Inpurs, How To tlsc Joysrickq Instrnt Graphicq Soflwa.c Protcction, StrinS, Stnng,
String, Vhrt Monitor) Specdin8 Up Your I'r r.ms, Compur.r ConvcBions, Qucalionn.ir. Rcaults, Formrttin$ Ass.mblcr Pro8remming On
Thc BBC Micrq Errors) Focus On Advcnturc, Diskspot, Computc. ProSremmc Rcvicw, ADC Comer, Makc Thc Mosl Out Ofsound, rnd lots,
lo(smolc,....

Pmt"rrb.: tsbyrinth (Gamcl Pontoon (Gamc), Artillery (Gamcl t-ifc (Misc-), Calcndar (Misc.), Prism (Educ.), Spiral Pattcms (Graphics),
Bazoota (Gsmc), 4.In-A-Row (Gamc), Mortgagc (Misc.), Oxygcn (Gam.), Tclctcxr T.rminel (Utility). Vordproccssor (Busincss), Mixcr
(Graphics), Hou, M.nv Colours? (Graphica), frisrsscmblcr (Uriliry). Mrths Rscc (Educ.), P!zzl€ Progrem (Groc), TV Tcst Signel Ccncrator
(Ulilily), Alphabcl Tcstcr (Fiuc.), Rcp.rr (G.mc), Memory Analwcr (Urihy} Wallball (Game), Dating (Misc.), Whais Thr Tirn.2 (Educ.).
Grend Prix (Gamc), Ninc Dicc (Gamc), M.mory Dump (tlril.) and lots, lots morc. . . ..

Rcgula. F:atura!: Bookrcvicw, I-cttcrs. Hardspot, Soflrevicw (we rcvicw ar /sarl 8 proSrams pcr m.gezinc from all sourccs). Oddspot (a
diffccnt graphical progrem cvcry honlh), Mactint Place(whcrc wc list localuscr gmups), Contacts (spans ovcr 1 page ofnamcs and addrcsscs of
pcoplc who{,ant toSct in touch with orhcr uscrs in thci. rrca). Compctiiions, Prinrc.evi.w (wc havc lookcd et thc Scikosha and Ambcr2400 and

Sivc full delails oo how to u!. thcm wi(h sc..cn dump programs), Scasons (a seasonal protram cvcrv month), Qucryspo!, Spccial Offcrc (spccial
offcn and cxclwivc club discounts) Asscmblcr Programming On The BBC Micro, Softwerc Prolectioo and lots, lots morr . . . . .

WE WOI{'T TRY TO PUSH LASERBUG ON YOU LIKE THE OTHERS - SEND OFF FOR
A SAMPLE COPY IIND YOU'LL FIND THAT LASERBUG SELLS TTSELF

ALSO AVNLABLE TROM LASERBUG:

Do you {,tnt a duit covcr fo. your BBC Microbutcrn'tfindonc en!rwhc't}?? Ifso thcn looh no hrrthcr, LASERBITG has lhc answcr. LASERBIJG
Dust Covc6 arc apccially medc for us in a high quality polycstcr/co(on looling much bcttarthan thc PVC covcrs you aan gct fion romc placcs.
And rh. rc.I good ncws? fhcy ar! only f,1.25 csch inclusivc.

Ifyou nccd a casscttc lcrd for your BBC Micro th. chenc.s rr€ thal you arc abour ro pay bctwccn f,4 end f,8 for rh€ righr lced! vhybothcr*hcn you
cen gct e suitablc lcad from LASERBUG for iust f,J.00. Scnd for cithcr a DIN and Rcmotc Jack or a 3 Jack lcad todey.

Plcr!.3upply rnc wirh: A srmpl. copy ofLASERBIIG ad f,l.m
A 12 Month lublcription to LASERBTJG anj {12.00 for 12 &sucs of rhc ma8szin.
A 6 Month subtcription to I-ASERBIIG fnr f,6.00 for 6 issucs of th. ma8azir.
An ov.N.B subscription ro I.ASERBI,G (,, f,14.00 (Surfacc Mail - \Drirc for dcrails ofair mail)
..... LASERBUG Dus( Covc(s) (4,{3.25 c.ch
.. .. . LASERBUG C.sscuc I..d(3) (Plc.s. st.tc typc(s)) (o f,3.00.ech

I cnclosc s chcquc/Po fo. a

NAME .................

mad. payable to LASLRBIIG

ADDRF]SS

Plc..c icnd th. corrplctcd fo.m to: LASERBIIG D€pl. B, l0 t ewlcy Ridc, Colnbrook, Slough, Bcrks., SL3 oQH
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Atwo-minute ooeration
turns your BBC ilIt'cro into the

hedrt of a word processor.
VIES'is a software program from

Acornsoft (the softuare division ofAcorn
Computers Ltd.,who designed and built the
BBC Micro) that enables you to use your
BBC Micro, together with a printer, as a fully
operational word processor.

View is supplied as a Rom chip that
can easily be frtted to your BBC Micro by
your local dealer, in a painless two-minute
operation.

Then,once installed,you only have
to switch on and View is operating
immediately. (You can easily switch back to
normal computing with a single command)

Nso included in theView package
are two special books: 'Into Viewj that takes
you by easy stages through all the word
processing commands and explains the

many ways in whichView can help you,,and
the'View Guidel which provides a quick
reference to all View facilities.

Yodll frnd that View is,, by any
standards, a thoroughly professional system,

\
\
\

\

yet still surprisingly simple for the
beginner to master.

The'Spark-Jet Printer' shown
in the photograph is the ideal choice
of printer for your word processing
application. Extremely quiet,it offers
high resolution graphics from
monitor orTV. screen and is available
now from dealers.

If you'd like more information,
write to Acornsoft, 4a Market Hill,
Cambridge CB2 3NJ.

Acornsolt
Or, for details of your local

dealer,, phone 01-200 0200.

/CORNSIFT

Et:--

L,i-;^-:- r - -.-i^l
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PAINTER Writlen ent relf,in mach ne cocle th s f ast arcade style game features' sixteen different scr
sentations and six skill levels which make the game harder as you get better

-t-naE ,{rox PLANES Another A&F machine
code special. Select either 'Iast' or
's ow'and stand by your keyboard for
aclion Hl-score tables and brilliant
graph ics . t8.00

FROGGER Also written in machine
cooe lh,s is a lrustrating exercise in
crossing the road, fording a river and
tryrng for extra points by picking up the
ady frog. Beware of the snake and
don't forget the crocodile! C8,00

ffi
ffi €ffi|

*

i*b
I {IEEts

H
{,el

=.3 8 t

2 I

I

TOWER OF ALOS Af excellent advcnlure game which has the fealure ol saving your char
tr Al>or) ' lt/ P L

PHARAOH'S TOMB The nleract vc adventure game for the BEEB P*k up the gold piecel

and be scarcd penn ess tly the mummy Work out the magic words and you are on your !
LUNAR LANDEB One of our old iavourites an,6st ll iust as difficult to get down ln one p

AtL BBC PBOGFA[i]S AVAILABLE ON D SC AT f,11.50 EACH,

a

AVATLABLE FRoM ALL GooD SoFTwARE HousEs oR ornecr pncin

830 HYDE RO
SOFTWAffC

AD, MANCHESIJ4IS 7JD

,

I

I

I

l

l

1061-223 *06 ' TELEX 667461
a

A+ F)


