


SI R COMPUTERS LTD
CARDIFF

BBC Microcomputers

Model B .................. ...............e399.00
Model B wilh disc in1ertace......................................e509,00
Sino|e100Kdiscdrive....................,.......................t249.00
Du;t 2 ! 1 ooK disc drive......................................... e389.00
The disc manual and ulililies disc are bolh included
Disc inledace lbr lhe BBC lvlicro
Kit.......................... ................ c95.00
Frlled...................... ......... ... ... el I O-00
Upgrade of BBC N/odel A lo 8..........,.,...................... e90.00

Please lelephone for up to dale inlormation on Preslel. Telelexl
speech synlhesis, second processors, etc.

TORCH Computers
Z-80 Disc Pack tor lhe BBC Microcomputer............... e897.00

This unit connecls to the BBC Micro in the same way as a normal
disc drive, but as well as oflering a dual 2 x 400K disc drive for use
under BBC BASIC or olher languages rl provides the oplron or
using lhe wrde range ol CPllvl sollware avarlable ,or business and
dattorocessrno .oot,catrons. The tirmwale supplied wrlh lhe
machine attowiswrtchrno between BASIC and CPN a powerlul
operaling syslem develoaed lrom CPlM 2.2.

ln addition to the disc pack a second processor is supplred. This rs

a Z 8OA wrlh rls own 64K RAI\, cald, communrcalrng with lhe
6502A in lhe BBC computer through lhe 'Tube' Typically the
soeed ol executon ol progtams under the lwn_processor syslem
id increased bv up lo 50% compaled with a convenlionalsingle-
processor coirpuler. A thrrd processor, lhe 16 bil 68000. will
shonly be available

TORCH CF240......... ........... Cl32@.00
WORDSTAB WORD PBOCESSOB SUPPLIED FREE OF CHABGE
This is an exlension ol the BBC microcomput-6r/Torch drsc pack
syslem. avarlable rn a single unit The compuler conlains a BBC-
based penpheral processor connecled 1o lhe main Z-80 computer
adual2,400Kdrscdlveasdescribedabove.ahighresolution(80
character) colour monnor and a complele Erilish Telecom
approved I200 baud modem ll rs the only microcompuler whrch
has been granled permrssron Ior drrect connectron lo the Pub|c
3qlched Teleohone Nelwork bolh rn lhe u K and lhe un{ed

1229.00
!470.00
t349.00
f280.00
t270.00
. s85.00

SOFTWARE
o,ograms lrom the lollor'19 suppltFrs Acorasorl,
Computer Concepls Dala BaseSollware, Digilal
J( Sofiwa,e Level9Solr$ra e [,iohme,.. VP Sofl-

PERIPHERALS

(,lnto.tunarel!. re are iJnable lo supply sollw.re by mail ercepl as parl
.. : r.'e1 9.!:. r= r l ,.. :i.. : ,. ::_.i 

,,. ;bove rems r10.0o

SIR COMPUTERS LTD
91 WHITCHURCH ROAD, CARDIFF

TELEPHONE (0222) 21341

Agents tor Acorn, BBC and TORCH Computers
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COMPT'TER COM PAI{Y LI MITED

elroice fot @ @@ microcomprters

M!DWICH COMPUTER COMPANY LIMITED
BICKINGHALL HOUSE. RICXINGHALL, SUFFOLK IU2 T HH

TELEPHONE (03791 OtSS 89a75r

BBC COMPUTERS
Model B
Model B + Disc lnterface
Please phone to check delivery

!Ir

NEWy
Supplied complete
with all Connecting
Cables

Expansion slot

ACOBNSOFT BOOI(S FOB THE
BBC MICRO
SAOOr Cr.arv.Graph,cs t,
SBOO? Grloh. Chatu e 1
SAO0! Lisp t 7
sBo03 Fonh e,

B8C MTCRO D|SC DRTVES
BBC 31 Single 100K D.ive

Expandable:o 2 x 100K €199.00
BBC 32 Dual 100K Drrves €330.00
BBC 33 100K tlpqrade for

BBC 31 f140.00
8BC 34 Dual 400K Drives [575.00
BBC35 Utilities oisc (supplied €25.00

only with 8BC 31,32, 34)
All Drives except 8BC 33 supplied cased
with Connecting Leads.

PRINTERS
NEC 8023 Printer
(Carriage f10)

f320.00

f345.95
€441.95

Shugart Sing le 100K
Disc Drive
(Fully compatible
with BBC Micro)
f199 + VAT
Carriage f5 + VAT

Utilities Disc
with Word Processor
f25 + VAT

Fast ex-stoch delivery W
iecrrricor...SBCUPGAADEKlrS

BACA2A ComrrercArosUpq,.Jd l...r5
BAC 1 16K M€mory ala.oo

3aC3 CEclnt€ ace([ lt5.6o
onry supprredwrh Dsc Drves

BAC. ana'oeue rnpur r a aro
BAC5 s.rarI0RGBN l,.!o
BBC6 Bus Erpanron x a atr5
Ar !ts a,e suppLed w ih rur L('ng

EBC COITIIECTOFS
BAC21 Pn.r€rCabr€andAmph..or

Prus(norrss.mbr.dt tr!.00
BBC22 Ur.'PonCo.n*ro'a.d

Cabr€ 35-
aBc23 Cats.ncL.ad a tso
aBc2. 7 P,i D,n Prus a OaO
BaC25 6 P'n D'n Prus a OaO
lBc26 5P,n D,n Pr"s a O.aO
B€C3s O,.c1 0C.5r.3.WrOCb

2 
^ 
l!wavc.,dEdo. ti200

34C36 D,*PMrCabr. - raoo
BaCal AnarosuernDUrPr!o

&l.ver
63C66 r MSusConn.dor

+ 36 Cabr. a 3ao

SacaccEssoBtEs
BBCa5 Joysr cks (p.. ;atrl all.to
sBc67 Epiom Pros,amh., a5r.a6

aBc M|cno co no Et{Ts

ACOANSOFT
FOR THE BAC

saE02

s830.

sa603

s6613
SBGI4 f 465

BBC SOFTWARE INROM

]Iry
-.E,

EastAnglias
Ieading s
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Menu 7
Some words of welcome from the editor to guide
you briefly through the magazine.

Copy Cat 8
A useful programming routine for you to incorporate
into your own programs.

Newsround 10
What's been occurring on the BBC scene covering
hardware, software and items of general interest.

Vo ume One Number
Editor: Elspeth Joiner

Deputy Editor: Roger Munford
Consultant Editor: Henry Budgett

Advertlslng Manager: Miriam Roberts
Managlng Edltor: Ron Harris

Managing Dlrector: TJ Connell

Questions and Answers 25
Find out the replies to some technical queries from
the pen of Jeremy Ruston.

TheHobbtt - AnotherAdventure ..27
lkon's recently released fast micro tape drive gets a
going over to discover how this little black box
behaves.

Space Chaser t7
cro -Reach the outer limits through your BBC Mi

computer in this thrilling fast action game.

DtggtngDeeperlntoDiscs . . ., . . . .21
We take a further look at the capabilities of the BBC
Micro's disc system.

Maths Teacher
A couple of programs for kids to help them get to
grips with the Iundamentals of arithmetic.

Card Sharper 30
Two fun card games to put in and play on your
computer - a good couple of games to use as
learning tools for programming.

23 Graph Drawlng
Always a useful device in maths and science subjects
this article shows you how to produce suitable
programs.

A Light on the Torch 50
Our main hardware feature this issue is Torch
Computer's Disc System. Find out what it has to
offer in our special review.

GO Competition 54
Win f 1000 cash juit by writing a program to play the
ancient game of 'GO'.

Club Corner 58
Track down BBC specialist clubs in your area
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A&B Computir4 rs corrsl.rntly ol1 tlle look oul lor well.writtena j.l€s
rnd progranrs lor l)ublk-arirnr. lf you leel thar your ellorls meel our
standards. please feel free to submit !,our work to us lor

Allsuhmrtted rraterialshould be typed. double spaced it po6sible,
ard an9., progranr submnted should be lisled. a cassette ol th€
program akme will not be consrdered. All proSrams mugt come
(omplere !!rrh a ful:esplanation oi the op€ratron and, whererelevant,
Iir€ slruc!ure: casse[esolthe program should also be included so thal
screen pho:ographs and pnnler dumps can be included ro illustrate
tl_,€ a.trcle (Cassettes *,ili. oi corjrse. Se returned in due cours<,,-

All subr*issBr':s r,,tl tle acino*lefued and any published r,rork !.ill
b€ pad ,or at cdi?eritive ral6. .{ilrrork tor aonsderatb. should be
senr to the Edto. o, A&B Cornpurin€ ai our Charng Cross Road
address.
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StrlngAlongaBBC .......3E
Learn how to use strings to produce better quality
programs.

46
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vo July/August 1983 BBC CatalogueOrigination and design by MM Deslgn &
Print, 145 Charlng Cross Road, London
IT'C2H OEE
Published by Argus Specialist Publications
Ltd, 145 Charing Cross Road, London
WC2H 0EE. Telephone: Ol-437 lOO2

86
Turn your computer into a mammoth storage file
and keep up{o-date records of mailing lists, record
and stamp collections, recipes. The list is almost
endless.

Software Revlews 92
Buckets of software packs under scrutiny from space
games to educational packages.

Machine Specifications 97
All the relevant technical data of the BBC models

64 Project - Butld Your Own Graphlcs
Tablet 100
Put your spare evenings to good use, build yourself
a graphics tablet and save some money.

7l
by Pie Charts 106

These are very useful educational tools and convert
well to computer use.

72 A &B ComputingSubscriptions . . 109
Take advantage of our subscription offer which gives
you a free binder to store your copies of the
magazine.

75
Software Listlngs

Spiderman. . 59
Another adventure for the comic hero Spiderman
l.rt this time the bomb he has to seek and destroy is
.: the depths of a BBC Micro.

The BBC Finds lts Voice
We take a look at Acom's new speech chip and give
;ou a couple of demonstration programs.

Sounding Out Loud
\lake more of the BBC's sound facilities
,o:rnecting loudspeakers to your micro.

The BBC Programme - a Spotlight on
Queen's School
We take a look at the school featured in the BBC's
Computer Programme.

Light Speed Graphics
Two programming routines lor advanced
programmers in the lorm of recursion and function
kevs.

In The Beginning
The second part of our series for beginners to take
::em through the first steps of programming.

Asteroid Lander
i. your BBC into space and land it safely on a
:::.rgerous planet. Who knows what will
-::pen?. . .

Choose some software to
machine.

110
BBCrun on your

79 Mighty Monsters tt4
Amend your copy of Acornsoft's Monsters game to
run with joysticks instead of keys.

82 In Which Direction? tt7
For more advanced programmers amongst you we
unravel the mysteries of in direction indicators.

publl.hed bi"monlhly on rhe tounh lriday of lh€ motrrh. Disrribuled by: SM Dlr.ribution Ltd. 16-18 Trinily G..den6, Lo.don SW9 8DX
Tekphone: 274 E6ll. Pnnred by H€nry Gah.t Lrd, Rorh.rham.

Th" (onlenrr of rhb publk.tion lh<ludins all ank16. dEignr. phDs. drsMng. dnd program\ lrd all copyrlghr ard orhsr inrell€ctudl prop€rry rEhrs rhs"in
b.long to Argu! Sp.cltllir Public.llon8 Lrd. All rights.Dnfcred by rhp Lau ol Copyright .nd orhE inrellectual prop.rry righls 6nd by uinue ol Inremartonal

::- Arsur Sp€ci6lill Publications L{d 1983
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BccD-calc
A ROM based spread sheet program, like Wordwise this
firmware is very fast and simple to use - yet is a
powerlul spread sheet analysis program considerably
better than the original 'cald program - full floating
point maths Works in 80 or 40 column screen modes
variable column widths Works wilh either cassette or
disk
This ROM coupled with Wordwise can turn your micro
into an ideal small business machine.
e34.00 + vAT

DcDr€Efnghoram
2 machine code programs - one in ROM, one on lape Essential for the machine code
programmer. An ideal compliment to the assembler built into the BBC machine. Contains a f ull
machine code monitor allowing examination and alteration ot memory registerq setting of
break points and even single stepping through machine code programs

ROM based e19.oo + vAT
cassette e1o.0o + vAT Dtsfi Dcctd.

A RON,I containing uselul disk utility programs Enables the recovery oI any data orf the disk
including deleted file6 etc The full disk editor allows the alteration of any bytes directiy on the
disk (or in memory), or the loading and saving of any track or sector on the disk Automatic
transfer o{ programs lrom tape to disk and visa versa
lncludes a whole host of other useful utilities - string search, function key editing, the ability to
format 35, 40 & 80 track disks
eleoo + vAr Frtrrlertbcltlr nctl
This includes routanes for high resolution screen dumps for both the EPSON and NEC printers
Will work in any graphics mode with automatic grey shading oI all screen colours The most
usetul teature of this prooram 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 printerwhil€
using your BBC machine for running other programs

19 O+VAT Quantity discounts, starti at five ofl

Wordwise
The word processor for lhe BBC machine
This ROM based word processor has received superb
reviews
A powerlul and flexible system - it s 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 flexibility o, this systern
Supplied with tull spiral bound manual and casselte
containing an example document and tree typing tutor
program.

c39.00 + cl.50 p&p + vAT

Now available trom stock Quantity discounts, starting at live o
al ROM based soltware requires
new series 1 Operating Systehs we
a.e now in the posilion lo suppty
1.2 ROM s lor C5 OO + vAT wh.n
you buy any o, lhe above soltwareputen

trlept laz
IEi, \Itlayside, Ghipper-f ield, E

HerrsrWtrrl gJJ. rdlo9277l 6SDfl

CAsH Oi iOYALtraS *a 'i'.
wa,e r.orrle ganes, rc, -e !ea

software fffthe BBc illicro

A&B COMPU|ING JULY AUGUS| 19A3
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I\TRO
::.. .g goi olf to a fine start in
:,_ ::rsl issue of A&B
-- : 

__r!aing, the second carries
- ...:ere we left off .

, -iging from the letters we
: =.ed Irom people who
. ,:.i rhe launch issue of A&B
-- -:rrring, it was generally to

: iiking. Lots of you had
'. i ._ome suggestions for
-:-.olrng the magazine, which I
... :.ear in mind for future issues' A&B Computing. Not
,: . - : ;rhing was perfect for you,
: ,: .\ lrh time, hopefully, it will be.

::rsrde this issue our main
_:::',{are review is the new
: :.1 Computer Disc System
..-:1 runs with the BBC
1.1 -:ocomputer, as f€atured on

-_ :ront cover. Our thanks go to
:.-n for providing us with the

. ..r illustration. The Torch
:::: a good going over, righl lrom
-.::ilation stage through to the
::::ormance phase, and is
. :.ualed in terms of its price
.-.-ordingly. If you are thinking oI
.: radening your computer- :rzons to include a disc
j_. i:em, don't make a final
:aaision until you have read our

,\lso on the hardware side
- : il find a review of lkon's
- . .i1y launched micro tape drive,
.. -:ih could provide you with an
::€rnative to a disc driven

:cing system. Called the
::rcbit it literally Iooks like a
::.k box' - and it certainly
:.r:ains a lot of tricks. But I

.. : t spoil your fun read all
:: rut it in the article itself.

And while we're on the
i-...ect of disc drives the BBC's

-..:r are {urther explored this

This feature explains some of'_i advantages and processes
- . cived in using your disc
::.es. By the way, in future
..-:es of the magazine we'll
- -- ';de more articles about disc
:: .e systems and how you can

".: :nore out of them. At the
:i-.e lime we won't forget that
':: a,i BBC Micro owners, want,

or can afford, discs so a vast
majority of our material will cater
for them.

CHALKING UP
We are inc luding several
programs in this issue with a
strong educational content. First
up, there's a program showing
you ho\. to put more pie charts
and graphs on-screen, both for
school and home use. Also,
there's a coupl€ of gr€at little
programs for younger users o[
the BBC Micro to learn
elementary arithmetic ina fun yet
informative way.

SOFTWARE
SCENE
lf any of you have in your
software library Acornsoft's
Monsters game then we've got
an article which will be ofinterest
to you. The drawback with this
particular program, good though
it is to play, isthat you controlthe
game using the keyboard.
Seasoned games dayers will

know that key control is in most
circumstances awkward to say
the least. Our article overcomes
that difficulty by telling you what
amendements to makp to the
originalprogram sothat it willrun
with a pair of joysticks.

COMPETITION
Up for qrabs in our summer issue
is a mammoth Cl,000, kindly put
lor the taking by Acornsoft. All

you have to do to stand a chance
of winning this grand prize is
write a program which willplay a
legal game oftheancient strategy
game, 'GO'. Full details for
ent€ring the competition are
given later in the magazine (see

contents for the page number)as
well as an in-depth description of
how to play GO for those who
are unfamiliar with the game and
a few programming hints. So get
up and go to the relevant pages!

We are always on thelookout
for good programs and articles
for future issues of A&B
Computing, and where better to
look than to our own readers. If,
when reading through the
magazine, you think you can
write programs as well, or better
than, our present contributors,
then lets hear from you.

All contributions are, of
course, paid for at very
competitive 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 isvital, 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 be
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
prograrns.

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 th€
program is RUN (a screen dump
is particularly valuable in this
respect). When submitting your
programs, it is very important to
remember to enclose a cassett€
of the program as well as the
Iisting, as this will allow us to
check the program before
publication.

Elspeth Joiner,
Editor.

,comtS.FI CqMES
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MODELS A/B

J Stacey

This is a bright and breezy com-
puter game that tests your poten-
tial for remembering a pattern of
flashing coloured squares. lt's a bit
like the popular memory game,
Simon, only this computer ver-
sion deals with colour alone, leav-
ing sound aside.

When first running the pro-
gram gou will be confronted by
the title page which gives a brief
outline of the game and the in-
structions. After pressing a key the
computer screen displays a large
box containing a cross. Fora short
time you will notice that the lour
'windows'will each be filled with a
different colour.

The computer takes its turn
first by printing up on the screen
'COMP TURN', and flashing the
first square. Now the message
'YOUR TURN' appears, and you
have to press the cursor key cor-
responding to the computer's
squares. Ifyou getthe r,ghtanswer
the computer prints'correct' on
the screen. If you get the wrong
answer the end page is shown giv-
ing your score and asking if you
want to play another game.

This program was written
specifically for a BBC Micro Model
B butwith the following alterations
it will run on the ModelA. Change

Based on the colourful
memory game which

buzzed and bleeped in
people's hands this

program provides yo
with a tantalising
challenge as well

as a basic education
in programming

10.20

30-70

80,100

110,180

Controlerror handling routnes and traps the break key.

Main program loop. Call procedures to set variables and
display the coloured boxes.

Procedure to drawboxand plotthe four 'windows' of colour.

Calls the break routine

MODE 2 to MODE 5 and alter the
VDU 19 statements and the pro-
gram should swing into action on
your Model A. All told Copycat
uses up about 3K of memory.

HELPFUL HINTS
Generally the program is fairly
straighdorward, but there are one
or hro things which n€ed explain-
ing. They are as follows.

In line 30 the 'l &FE00 =
&10200A' statement turns the

cursor off . Variables with '%'signs
afterthem indicate that they are in-
teger variabl€s. *FX4,1 causes
the cursor keys to produce an
ASCII character rather than per-
Iorm their usual function and *
FX15,1 flushes the keyboard buf-
let.

When DRAWing, PLOTting,
and MOVEing, the numbers after
them refer to the X,Y, co-
ordinates of the pixels on the
screen. They are numbered from
0,0 in the bottom left-hand corner
ofthe screen to 1279. 1024 in the
top right-hand corner. PLOT is of
the form PLOT 85,X,Y, where
the 85 meansplotand filla triangle
from the last t\uo points visited and
X,Y. CGOL changes the colour
used to plot trianqles.

The VDU statements in the
program change the logicalcolour
'x'to the actual colour '9', and it is
used to flash the coloured squares
on and off. Lines 130 and 410 are
exactly the same and they just
move the cursor and print the title
for the title page, and the end
page. It can be replaced by
PRINTTAB {X.Y)''tit|E'',

CALL &DBBE calls the
break routine. which is used to
change to MODE 4 when the
break key is pressed, or a wrong
entry is encounlered. This is done
in this manner because ilthe mode
was changed as a direct line, the
error 'bad mode'would come up.

In line 280 the GET state-
ment refurns a number beh,,reen 1
and 4. and hence the -&87 on
the end of it.

190-250

This procedure defines the characters, displays the instruc-
tions and waits untila keg is pressed before starting.

Procedure to light up the colours corresponding to the com
puter's turn or your key depressions.

260-330 This procedure gets your key depression and lishts up the
corresponding colour. It also contains statements to check
whether or not the input was correct.

340-370 If your answer is correct this procedure prints 'correct' on the
screen and produces a sound.

380

400-480 End routine. If you get one answer wrong it plays a harsh
note and displays your score. It then resets the variables and
asks if you want to piay another game or not.

LINE DESCRIPTION

A&B COMPUTING JUIY/AUCUST 
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PROGRAM LISTING

.. 0.r ERRER soTO 2B
M0LDr|160TO3tS rr'r

-:r ilroE6: &FEsA=&ri200ArPRoctNIT:l'10DE2r1&FE00=&l32a0A:PROCSETUPTFoRA
o 100"tz-t|gz-s

aa FarRc= I Tol B3: o,c-RNr,( 4) rNEXT
:. FIRC=ITOi,i : FRINTTAB( S. 2). .OtlP TURN. : PROCL(O,C) INEXT IPF,NTTAB

, ) I FORC= 
' 

TOYT : PR I NTTAS ( 3 , 2 ) ' YOUR TURN'!PPOCYOUR:
_ I.RINTTAB( s. 2) STilN6a< | 9 \ " )'\Z=\Z+ \. GOI OAA

:a YOJE I 60 . I 2A :oRAU I 60 . ata:OFAOl I26.496: ORAT.JI l2€.l2arDRAiJt 69,124:|1O.)
? . !r::oRAr!l r ?8 , sl2:r40vE640. r 2a I DRAr^r646,s96rGC0L9,3 !rrOVE r 76.aa€:iOVE6

Ta5.a2a.s2a:GL0L3,, !rO,/E656,aagt|lo(/El I g4'aB3 :P

ar PLETA5. T r S4,524 | 5E0LA.6 !r0VE656.416 rrlC^'Er 104,496.P10T45,654. r44:P
:., I04, t 44: GC0L9.5:MovEr76,496tt tpE6?4.496t PLoTa5 t 176 t 144:PL0T45.62

1 . 0 . 0 . 0 . s . 1 e . 6 . 0 . s . 0 . 9 . 1 9 . 5 . 3 . 9 . s . 3 r€NoPRoC

IFi=2 THEN UOI]' 9.I
I Fr=3 THE|! vourt,6
IFM=4 THEN \]DUI 

' 
i5

F!RT=I TOl ON! INEII:

J=6ET-AP::IFJIIOR

IF !,?C. J THE'I :AO

r?0 lF tr_,t-.r Ar.1!) iZ=C

349 DEFPFOC']]PRECI

363 PiINITAE S.2)
RT=rT0255:gl]lnr.ir. I5.r.

r . I . i , B . B . l 9 . 6 . 3 . 6 . I . 6 . I 9 . 5

PRt''COFFE'T ELSE IF I'Z=C ANOO'C()J IAEN C='',:G!

": PRINTTAB(0.2)
O !NEXTIFORF-ITO4OO :NEXT

3. 3.0.3.3 :SoL1NOl. -l!.25.5 r60T0243

rb\t3t, t3,2.67,32,79 132
5,33,45.32.45.32.45.32

aa. 32, a 9, 3 2, 67, 32. 44. 32, 44. 3 r, I 3, 3, 45, 32, 4
45.3?,3r, r r.5.224.225.32.74.46.32.43. t tA.9

uter and t.y 1o coDv ,1. """ lsE THE

A&8 COMPUTING JULY/AUGUS| 
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460 FoFr=1r05::oLNns. - t 5,79,1S:NEXT
4ts rar31,13,2.6?.32,7 r. !:.€G,32. at

5, 3_:,45.32.4!.32t45,32.4s.32.45.32, 31
7,9r.1r1 , | 2t .32.49.a7 ,56,5l ,3t .9.7

4?3 pFIl.lI ', Y6u icor.d ' rsiu r,
41n Fpnlf ,,, . ANoIHER (y/N).
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ELECTRON TO
BEAT
SPECTRUM?
Acorn Computer's managing
director Chris Cuny says Sinclair
Research's recent price drops are
due to the Electron launch.

The firm's €150 computer
willbe a directrivalto the ZX Spec-
trum and by dropping the price of
the machine Sinclair must hope
that the new launch will increase
Spectrum sales. Now the 16K
Spectrum is on sale for under
f100. and the 48K version costs
!129.95. With the Elechon due to
weigh in with 32K of on-board
memory and a price tag of €150 it
makes it a very attractive deal. The
Electron has the disadvantage ol
any new ptoduct in that it is not a
tried and tested product, as is the
Spechum.

Chris Curry said: 'We quite
expected Sinclair's prices to drop
justprior to the launch of the Elec-
tron. because the Spechum can-
not compete with the Electron in
the same price bracket.'

He also welcomed the ZX81
price drop because he believes it
willbroaden the base of the home
computer market and will pro-
bably make new recruits aware of
other products. That means
higher sales of other computers,
including the BBC models and
hopefully the soon to be released
Electron. Judging from Curry's
comments he has high hopes for
the Electron. Let's hope thai the
machine lives up to them.

TO CATCH A
THIEF
With one burglary taking place
every three minutes it's not sur-
prising that computer thefts are on
the increase particularly as manv
of them, including the BBC Micro
computer can now be moved
more easily than a television set.

That's why a north country
firm, Rothron Electronics, has
come up with a device to protect
your computer from the light
finqers of a bunch of thieves.
Originally the idea was to protect
video record ers hence the
device's name, the Rothtron

Video Alarm. But the manufac
turers soon cottoned on to the fact
that it can easily be attached to
other expensive electronic equip'
ment including computers.

The device comes in a small
black box that is attached to the
mains lead coming from the com-
puter and plugs into the wall
socket. It works on rechargeable
batteries and the 13amp plug does
not even have to be switched on
for it to burst into action il
necessarg.

If the mains lead is unplugged
or cut in order to remove lhe aom
puter the anti theft device emits a
piercing scream which, I can
assure you, would be enough to
give an unsuspecting burglar a
heart attack on the spot, never
mind leave the computer and the
building as fast as his legs could
carry him.

The price of this device is
quite high at f54.50 iplus VAT)
but you may think it is worth the
extra expense to protect your
computer system.

NOT THE 9
o'clocK NEws
Acorn Computer has just come
out with a speech chip and aptly
had the well-known voice of
newsreader Kenneth Kendall
printed on its circuitry for good.

Kendall's dulcet tones are
the first, believe it or not. British
ones to be heard on computer.
Up until now the only voices to
be reproduced on chip have been
the twang of American tones
reverberating through your com'
puter's speakers. Acorn Com
puter's brand new speaking chip
has 165 words available for you
to use which includes both letters
and numbers on the kegboard.
There is also access to keyboard
related words like stop. start, cor-
rect and incorrect.

The t55 chip comes in a
package from Acorn Computer
and comprises the chip itself and
a PHROM - which stands for
Phrase Read Only Memory. It's

that part which contains th€
digitised sounds oI Kenneth Ken'
dall's voice. One thing to bear in
mind, you must not fit the device
to yor-rr BBC micro gourself, it
will have to pay a visit to your
local dealer.

Another slight inconve-
nience is that it only runs on the
1.2 operating system. If your
computer doesn't already have
this ask your dealer to add the
necessary items. You also need
two sockets to be inserted to the
Ieft of the BBC micro's keyboard
into which you can plug in pro'
gram cartridges.

The new chip is said to have
a particularly good clarity in com,
parison to American equivalents.
The reason for this clarity has
been achieved lies in the fact that
two chips are fitted in the
upgrade. One is a Texas TMS
5220 Speech Processor and the
other is the aforementioned
PHROM which is 16K and con-
tains the necessary data for the
speech processor to work on.

Acorn Computer reckons
that the chip will be particularly
useful for those who suffer from
dyslexia and the blind. The firm
also hopes that school children
will benefit from the new
development particularly those
who have access to their school's
machine where the BBC micro
has achieved 80% penetration.

If you're interested in fitting
your own computer, or your
school's machines with a few
vocal chotds, get in touch with
your local dealer for information
about inserting the chip and
upgrade.

ECONET FOR
ZSOs
SJ Research of Cambridge have
produced an interface card for
280 based micros which will
enable them to link up with the
BBC Micro's Econet system.

Econet has already lound
wide acceptance in schools using
the BBC Microcomputer because
it allows separate workstations to
pass information and files to and
from each other. It also enables
these workstations to share com-
mon resources, such as printers
and disc drives

:::::::::ii.t
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iie interface card has been
: jned for use with the

.:.: rrch Machines 3802 com'
-rr. a machine which is also
-: in a large number of
r]s By using this interface

- lillbe able to tie the 3802 in
- _.rr Econet nehuork and com-
.-:cate with the other stations.

A lternatively vou can
'..ov the 3802 as a file server.
i means that instead of tying
::e network when printing out
:.9 program or when doing a
-'rrlicated disc access. you can
: the information to the 3802

r :et it carry on with the job on
-)lt,n without using the net-

The cosi of the basic net'..r.,ork
:;:face is f153.00 plus VAT.
? complete package, which in-

--ies an extra 64K of RAM and
'.lil software package to run a

::rsticated file server, costs
.:15 00.

Further information about
: interface can be obtained
:n SJ Research. 108 Mill
:ad. Cambridge, CB1 2DB.

ARE YOU IN
CONTROL?
: number o{ graphics input
::',:ces have been introduced for
'-. BBC Micro which will allow
-rch more conhol in applica-' :s in CAL (Computer Assisted

-:arning) and CAD (Computer
- red Design). Marketed by
-:ademic Software these
i.,, ices are for use with the BBC
'.1 cro Model B (or Model A with
rlK RAM and analogue input
: ::ket)

The CADSTIK ,s a joystick
ih alternative double thumb-
:eel control for precise vertical

:il horizontal lines. Twin
: rshbuttons direct the MOVE
: j PLOT options and the
i:,,ice is mainly driven from a
: - :ee n -displayed menu: addi--:ral options being provided
'- i.n the {unction keys.

The CAD GET, a graphics
:_:rt- tablet. is a jointed-arm
.::entiometer with twin pushbul
' 1 conhol- Each tablet is in-
: , iduallg calibrated. using
: nputer-based iterative pit
-':apping to ensure maximum ac-
: -:acy of performance.

The menu options for both
these devices include Erase.
Redraw, Text, Trace, Fullline/
Dotted-line, Rectangle, ArclCir-
cle, Polygon, Fill/Draw,
Background and Foreground col-
our selection. Both devices can
operate in MODE 4 or MODE 5
interchangeably and sin ce
designs can be saved on cassette
or disc, any number of separate
design elements can be re loaded
and combined with each other or
with 'live' designs, the composite
design being saved if required.

The BASIC soft are, sup'
plied on disc or cassette with the
package, can be used with any
Operating System (0.1,1.0 or
1.2) and with the disc and Econet
interfaces installed. As the pro-
gram dimensions the storage ar-
ray according to the free memory
available when gou power'up
your machin€, the program may
be extended or changed by the
user as required.

Both devices are in use in
schools, colleges and teacher's
cenftes in West Yorkshire, and
are now available for more
widespread demand. Prices for
the CADSTIK and CAD-GET are

145 and 870 respectively: a left
handed version of the CAD-GET
is also available on r€quest, as
well as an option to have a
thumbwheel control (this latter
option will make the price of the
CAD-CET f75). As a further in-
centive, Academic Software are
offering discount to educational
establishments and for orders of
large quantities of their devices.

For further information on
lhese control devices. contact
Academic Software, Sourby
Farm, Timble, Otley, West
Yorkshire LS21 2PW or 'phone
Blubberhouse (094-388) 628.

100,000 uP
On Wednesday, 4 May at
10.30am. the one hundred
thousandth BBC Micro was
presented to its new owners, the
Speech Therapy Unit at Charing
Cross Hospital in London.

Presented by BBC Breakfast
Time's Selina Scott, the micro
was gratefully received by the
hospital's Chief Speech
Therapist, Alison Peny. Amongst
others attending this momentous
occasion were Hugh Rossi,

Minister for Social Security and
the Disabled, Bryon Parkin,
Managing Director of BBC Enter-
prises. and Sir Roy Redgrave,
Chairman of the Hammersmith
and Fulham Health Authotity.

The Charing Cross Hospital
is the first o{ Iive hospitals to start
a Communications Aid Centre,
scheduled to open in July and
jointlv funded by the DHSS and
the charity for the disabled,
RADAR. The new BBC Microis to
play a key part in the new centre
and will be used in conjunction
with Toucan. a portable, batterv-
operated voice synthesiser and
visual aid for speech impaired
handicapped people. Thus, each
patient can use the system pro-
grammed with individual words
and phrases specifically designed
to aid their condition.

INSURE YOUR
COMPUTER
Computer Systems are very ex_
pensive objects and are costly to
replace if lost through accident.
theft or disaster.
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Until now insurance schem€s
for such equipmenl has been
reasonably hard to come bY. But
a new protection schem€ fot Pet-
sonal computers has just been
Dut into action bv insurance
Lrokers Graham flrown and
Company. The firm claims that
thrs is the first policy of its kind
relating specifically to persona!
computers.

The Personal Computer ln-
surance Scheme has been drawn
up lo cover bolh computers and
peripherals in the home. educa-
tional establishments and also the
offic€ il in temporary use th€re.
The idea behind the scheme is to
protect the computer aftet lhe
manufacturer's guarantee Period
has run out. Graham Brown
estimate that by the middle of this
year 50% of computers will be
beyond the protection of their
manuf acturer's guarantee.

This brand new policy pto-
vides an 'all risk'clause to cover
users/owne6 against internal
breakdown and accidental loss or
damage as wellas the inclusion ol
damages which occurs during
transit. lt certainly sounds like a
comprehensive package.

You can take out this in-
surance policy for a minimum
period o( one year. The charges
are worked out according to the
value of your computer system,
much in the same waY as stan'
dard policies covering hous,e con_
tents. To qive vou an idea of the
pricing structure a system worth
€100 will cost you f7.50 a year
to insure while for a !500 system
lhe price rises to €15 a year.

There are, of cou6e, stipula-
tions involved in the pollcy. To be
eligible for the policy your com-
puter s9stem must be no more
than hro years old at the time th€
insurance is taken out. Once gour
policy has b€en taken out you
can continue it for as long as You
require.

Chris Bowen, a director of
the insurance firm Gra ham
Brown, said of the new schemer
'There are almost a million per-
sonal computers in use in this
country today, of which some
75% have been bought within the
last year. Many owners are now
losing th€ benefit of their

guarantees. In a rapidly expan-
ding market such as this. with
another million computers ex-
p€ct€d to be sold this year.
manulacfu rers have little incentiv€
to offer extended guarantees.
Under most home contents
policies, the only protection an
owner can expect is against fire
and theft.'

If you are in need ol a policy
of this kind why not contact
Graham Brown & Co (Guildford)
Ltd, Pannells Court, Guildlord.
Suney GU1 4EY, or telephone
them on Guildford (0483)
65651.

A MONSTER OF
A MICRO
Anyone who has a BBC micro
knows that the machine's ap-
plications are many and varied
but a frrm specialising in design-
ing and building animated figures
has come up with one use to b€at
the lot.

N J Farmer Associales have
used their BBC micro computer
to program the movements of a
giant d€mon beast. Not a real
one of course, but a Plastic
monster. And it's the star attrac-
tion at a chamber of Horrors type
walk'through down in sunng
Great Yarmouth.

Where the computer came in
handy during this monster's crea-
tion was to do with its movement
actions and co-ordination. The
finished human-shaped model's
resulting movements and lighting
are apparently very realistic.

The program Ior movement
and lighting was transferred
through a series of coded signals
to a spare hack on the audio laPe
loop. On playback the program is

decoded and opetates the
solenoid valves in perfect time
with the sound track.

Farmer's monster stands
over 10 feet tall and is made of
diflerent types of plastics and rub-
ber over a steel skeleton. He's got
all th€ usual and vital parts which
move like eyes. jaw, neck, waist
and leg and various bits of him
light up in a special sequence,
just to give an even mor€ grislY
ellect.

At the moment the mightY
monster lurks within the Terror
Castle at Great Yarmouth's
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:i:::ne Parade. Why not take a
'' : ro the seaside and pay him a

ELECTRON
FEVER
:.:orn's new Electron computer
-, .l be on sale in August.

That's the latest update on
:_e Acorn computer which was
':sr announced just belore the
S:ectrum's launch in the early
.-:nmer oI 1982. Since then the
: ecron vanished into the depths
:: Acorn Computer for develop-
_:?nt purposes.

But now its on the brink of
:€:ng unveiled and reports are
:-.ar to look at it's very similar to
::.e BBC Microcomputer having
::e same amount of memory as
--:e Model B and is built around
:.e same processor. Colour-wise
: a the same shade of cream as its
i-rer machine the BBC B, but
:.?re is green lettering and the
:.:orn logo on the brown strip.
::re Electron measures 13 in
., rle. 2 in high and 6Vz in deep,
: i a bit slimmer than the BBC
^1:aro.

Acorn has based its design
:rrh externally and internally on
::.e BBC micro it developed for
i:? television corporation. By all
::.ounts it has a slower process-
-g speed than its rival Beeb
-,3chine, it only has one sound
::annel and lacks the Mode 7
::aphics facility. Standard inter-
:a:es for colour TV, composite
. :eo and PAL or RGB monitors
r:d cassette input have been in-
: rrporated into the Elechon.

It has a 'proper' keyboard

^::h full-travel keys unlike other
: r-cost computers like the Spec-
:-m. There are 10 program-
-:able function keys available on
:-e Electron which are conholled
:- the caps lock key. All told
:-ere are 29 keys and a singl€ key
:.:ry system for BBC BASIC
:: nmands like CHAIN,
ia\UM, MODE, COLOUR and
.:ST,

And according to David
-_:hnson-Davies, managing
: :ector of Acornsoft: The BBC's
n::3'are is 90% compatible with
::? Electon. There will be a new
::rqe of soflware, thev will have
:?:1rjcal titles o{ the BBC range
: -: there will also be minor

changes'. We can't wait to see it.
a Latest figures for BBC Micro
computer's production stands at
17.000 a month from Jr..rne. This
is only in the UK but the increase
gives an indication as to the
speed at which they are now sell-
ing. And another major shop is
now stockrng Acornsoft products
for the BBC Micro computer. W
H Smith has added Acornsoft's
range of soltvrare to its Spechum
range in select€d branches. It is
hoped that more branches of the
store will stock Acornsoft's pro-
ducts so watch out in your local
Smiths for displays of them.

CHIPCHAT
sHow
A two hour special phone-in
show is planned by the BBC as
part of the giant corporation's
computer Iiteracy project.

The live show will be on your
screens on the morning of Sunday
October 2 later this autumn. Ex-
perts will be on hand to answer
any telephone queries which
come through from viewers on
the subject of micro computers.
lan McNaught-Davis is pres€nting
this mammoth show. viewers of
the BBC Computer Programme
will recognise his lace from that
series. Helping him out will be a
panel of computer experts as well
as some micro userc and a studio
audience.

As all electronic equipment
tends to become temperamental
under the eagle eye ol the studio
cameras this could prove to be a
very interesting show.

What the team want to do
with the phone-in is to gather
queries from people right now.
They will sift through all the let-
ters that are sent to them and
select the most interesting ones
which can b€ dealt with on the
live programme. So if you'v€ got
a micro problem and \rould like it
answered on the show write it
down, along with other sugges-
tions or comments, to Micro
Special, PO Box 7, London W3
6XJ. Dont forget to put a
daytime telephone number with
your letter.

If you're question is chosen
to be used in the programme one
of the team will get in touch with

you nearer the date to finalise ar-
rangements. In addition the
telephone lines will be open for a
couple of hours before the show
in on the air and an9 stunningly
interesting queries will be dealt
with almost directly during the
show.

Additional features of the
show will include demonshations
of the equipment on show in th€
studio - providing they behave
themselves. People on the panel
of experts include John Coll, the
man who wrote the BBC Micro
manual, Ireelance software writer
Ian Trackman. David Ellis whose
expertise lies in music on com-
puters, graphics expert from Mid-
dlesex Polytechnic John Vince;
computer journalists Malcolm
Peltu and Henry Budgetti a
manager lrom an lnformation
Technology Centrei Chris Webb;
Prestel's Richard Hooper; a
r eprese ntati ve from the
Microelechonics Proiect, Richard
Fothergill; and somebody from
the BBC'5 Ceefax seruice.

Although a live show of this
kind has never been done before
estimates for audience figures run
to the three million mark, which
is pretty good for a Sunday mor-
ning programme. The brains
behind this show belong to
Patrick Titley and David Allen
who were closely involved in the
series The Computer Programme
and Making the Most ol the
Micro.
a Plans are aloot for three more
computer programmes to be
shown on BBC television. These
include a series of six episodes
each of which will last 25
minutes. to be called the EIec-
konic Office; Computer CIub is
aimed at young computer users
and the third is to be called Com-
puters in Control which will
Ieature the BBC buggy.

IS THAT CLEAR?
You can now get clear, high
quality printed listings of your
computer progEms - without
the aid of a printer!

AII you have to do is to g€t in
contact with Beebprint, who will
d€spatch, by return of post, a
printout of any 1200 Baud
cass€tte. All material is handled
with the strictest of confidence
and your tapes are, oI course,

returned with the listing.
Tapes recorded with the 0.1

Operating System should use the
Cassette Bug-fix recommended
by Acorn, but if you're not sure
about this then a stamped'
addressed envelope sent to
Beebprint will get you f'rll details
of the Bug-fix. Beebprint also
allow you to have screen dumps
of vour program in action - all
you have to do is to add an extra
line in your listing at the point at
which you want the screen
reproduction. Again, words with
Beebprint will make this task
simplicity itself.

The costs involved are €1.95
for each program listing (max-
imum block count - &20) with a
charge of 20 pence for every nine
blocks over and above the initial
20. High resolution screen
dumps will cost you 50 pence
each, and if you want to send in
300 Baud tapes all costs are 50
extra.

For further inlormation on
this new printing service, contact
Beebprint Specialist Computer
Services, 19 Orchard Way,
Hurstpierpoint, West Sussex
BN6 9UB. Telephone enquiries
can be made on 0273 833397.

oN sHow
If you always spend hours walk-
ing around exhibitions hying the
stands that highlight peripherals
and software for the BBC Micro,
you'll be pleased to hear that an
exhibition is being held wholly
aimed at BBC Micro users.

The Acorn Us€r Exhibition is
to take palce at the Cunard Inter-
national Hotel, London, behreen
the 25th and 28th of August.
Scheduled during the school
summer holidays, the organisers
are expecting a large proportion
of the estimated 20,000 visitors
to be schoolchildren, their
parents and teachers. Because of
this, great emphasis will be plac-
ed on educational computing, as
well as the more established area
of business and personal com-
puting.

So, if you want to get your
hands on an Electron, hy out the
new BBC second processors and
see the BBC Buggy in action,
make a date in your diary.
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For further information get in
touch with the organisers on
01-930 1612. They'll be only too
pleased to help you.

HANDS ON
HOLIDAY
Dolphin Activities are an
organisation formed last year
with assistance from the Depart
ment of Industry's Education Unit
and Inlormation Technology '82
to operate educational holiday

day camps with a strong em'
phasis on 'hands on' computer
holidays.

These holidays proved so
successful that this vear Dolphin
have developed a broader range
of holidays and substantially in-
creased their capacity. They ex-
pect over 3,500 children to at-
tend their computer camps this
summer, but this year they are
launching a new scheme to in'
volve the parents, helping them
to break down the 'technology
gap'.

With around !100,000 of
micros and interfacing equipment

at each centre, including BBC
Micro related equ ipment,
Dolphin attempt to make the
courses fun and informative. The
courses are broken down into
three main areas? robotics.
psychobionics and computing.
The computing courses ar€
organised to help beginners learn
BASIC and for the more ex
perienced programme6, there
are tutorials on the higher level
languages such as Pascal and
LOGO,

Everyone has the opportuni-
ty to learn the techniques of inter-
facing, to control and even build

robots. And should you get tired
of taking in all that technology,
vou could always take pa in
some of the sporting and creative
activities available at the camps
such as video film and cartoon
making, windsurfing, go-carting
and horseriding.

The camps themselves are
all set in the hea of the British
countryside and all offer a well-
planned week or weekend.

For Iurther information on
these computing holidavs, con-
tact Dolphin Activities Ltd, 68
Churchway, London NW1 1LT
or telephone 01-387 5602.
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IF YOU HAVE A BBC MICRO

THEN YOU NEED

is the newsletter ofthe Independent National BBC Microcomputer Users Group. Ifyou want

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

interest - hardwarg softwarg business, games or education then

out No matter what your

something for you.

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

disks), cassette leads and 1.2 ROMS FOR ONLY f,5.50 INCLUSIVE - THE CHEAPEST PRJCE ANY\0UHERE!

(Members Only)

defies description - send offfor a sample copy and you'll 6nd that it sells itselfto you. See one

Please supply me with

Please send the goods to

more details about and your special offers

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

I UK 12 Month Subscription for 112.00
I UK 6 Month Subscription for f,5.00

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

ADDRESS

I cnclose a cheque,rPO for f, p made payable ro LASERBUG.

I'lease send the form to LASERBUG Dept. B, l0 Dawle!, Ridc, Colnbrook, Slough, Be.ks.. SL3 OeH
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Superior 5g
FLEXIBASE

The mosl flexible dalabase yel seen
on the BBC. lndividual records can
be as lono or short as you wish. Full
machine code alphabelic, numeric
or dale sort on any field. Search
funclion gives 16 search criteriawith
oulput option lo screen or printer.
A mosl useful program for all homes
or small businesses.

S9.95 pp & ins.75p

OISC RECOVERY

C9 9s pp & ns r5p

For the BBC Model B Microcomputer

SIMPLYCALC
The masler spreadsheel package
an essenlGl sollware lem lor
busr.ess a.d home a owng your
magnarro. lo solve any!o oll na.

ploblemt S'mPe
accounB pnce lrsls lob coslLng
Dront a.d oss eslrmalrnq elc elc are
al ava lable Alcalcualrng orlorm!
ae s done aurom€tca ly noneedro
reep pressrng he CALC rey Ful
reprcare qobal comhand lusrl,ca

l!1.95 pp I lar,75p

Sabresoft

LOONY LANDER
Fu Colour last aclron machine code game
Land your moon buggy bul wth a dl,lerence
i\,4oon crait meels ralher awkward opposlon
bul wilh your deslroy aser capab lly l shou dn I
prove loolncky Sk liuloperalors actualy relurn
lo mother sh p H ghly recommended

87.95 pp & ln3. 75p

COSMIC ASTEROIDS
Wanderng around rn space can be ralher
problemaiic when you are sel upon by a ens
and asle.oids [,lany happy hours can be spenl
on lhrs enlertarn ng machrne code program
High Scores elc €4.95 pp & ln3. 75p

stems
presents

FBUIT MACHINE
A cheaper alternative lo lhe compulslve qamb-
lers desire tokeep leedrnglhe lrurl mach ne wrlh
10ps Frurl machine code. colour graphics
make an exc(ng package wlh eno,rgh nudge
conlrolto g ve a better return lhan mosl one arm
bandrts 14.95 pp & lnl. 75p

ABM Model A o. B
A h gh y enlenarn ng lu machrne code coloLrr
space specracu ar Proiecl yoLrr Lrn verse lrom
alen allack us ng laser energy. relreshed kom
your own crtLes C4.95 pp & tn.. 75p

DEALER ENQUIRIES WELCOME

DMON
The besl machine code monilor and disassern
bier available on lhe BBC. Fealures include:-
Full disassembler wilh ASCII dump. Full Hex
dump wilh ASCII Conversions bolh wilh prinler

oplions
Reads any ROM cufientlyplugged nlomachine
and option lo more blocks oi memory lo more

convenienl localons Edil any byle ol RAM.
Run machine code sub roulines lrom specrlied
localions with oplion 10 sel all regislers and

check lherr slale al end ol rouline.
10 or 12 O.S. only " Flll machine code pro'

Oram in less lhan 2K "
e7,95 pp & ln3. 75p

Send 25p slamp lor tull BBC Microcompuler accessory and software lisl.

Superior Sgstems Ltd. 178 West Slreet, Shellield 51 4ET
Tel: (0742) 755005

HOME STUDY COURSES
30 Hour BASIC

A beginner's BASIC programming course.
Available in 3 editions: Standard, ZX81

or Spectrum.
Structu red Programming in BASIC

A second stage BASIC programming course.
Beyond BASIC on the Beeb:

65O2 Assembly Language Programming.
An easy introduction to assembly language.

All 3 courses available now as NEC
correspondence courses. Write for free

leaflat/enrolment form. (30 Hour BASIC text
only is available, price f5,95 post free.)

MICROTRUST SOFTWARE
3O Hour BASIC

2 cassette tapes containing 62 programs from
3O Hour BASIC, for BBC Micro use only. Boxed

with instruction booklet.
f11.96 inc. VAT (post free).

Crossword Puzzler
Programs to create and play puzzles plus

4 sample crosswords, boxed with instruction
booklet. Available in BBC Model B and

Spectrum editions.
f5.0O inc. VAT (post free).

NATIONAL EXTENSION COLLEGE
Dept 47, 18 Brooklands Avenue,

Cambridge C82 2HN

THE NEW AND UNIOUE C.A.D.
PROGRAMME FOR THE BBC (32K)

AT A VERY AFFORDABLE PRICE
dea,orteacrrers desgne.s arlsls lechn.a OrawnSa.d.!herolsolre,app.al,o.s_ Loi9.o/ ^' o,'.'.iroo'e,,cesS e'T'so09a^

app 6( 
'aled - ,o,' _ dq' "'o s '5e 0- , 'd . c .a do: d' ". lvlodes 0 1 2 1 5 .a. be cha.ged whe. programme s r!.i rql

. Mltpe drspray 0r arays enabes .lnle compexly

. FUNCTIONS: Lre recla.gre l.a.!e cr.le Ie(T lupper a.d oier.ase alo
co our paler i8 co orrs 3.d I ast,.gl

. DFA\{INGAIDS: A ,c.menl qrd c r. ecopy derere rreememor! olrge-ei.r
. ear screen and redraw

. Shapes can be i ed or ollrned rno need lor F qoul,.es)

. Save and oac rolaoe . abour 20seconds o,Io dsk .abour2se.o.ils D sK'ers on
provdes scree. save wh.h rakes abour 3 seccnds ror a ru Lscreen

. SPECTaLFACLTY-Flbberoandmooe-Arer!rero;ea.dvarase ..1 a,\ -!
laclry musr be see.. Free redrar rcul.e ro enabe rhe pcrures.realed ro be d3pav3c 1 !.-i.L!.

Gralkey 11or (ey..a,c,npulr. .. .. . . .. . . ..!7.95
Grarsri{ lror roysr.k 47.95
Gra,d sk lcomb res bolhr.,.. ..............412,95
SYNTH€SISEB - der ie & save !p lo r6 e.ve opes wr cr
nogra6ropay ror lsls.genolesbur.hordslo o.raves.a.be..3^q:.-s.0.-'s.(eys CASSETTE a7,95 OISK !10.95

TtlE KEY e.abes you 1o copv seclors an. nacks rrcm il
DIOIE'1e' dISKS MUSTNCTBEUSEC LLEGALLY D5(C\.J 

''::'
JOYSTTCX
A par ol ruiy p,oporro.a loysl.ks Coioa.r halr\ s:.: S_a r

' li7'95
CASSETTE IEAOS wlth Uolor Conlrol
DrN ro DrN & Remore raBC OF|C or LYNXI
DrN ro 3 lacks IBBC OR C o/ LYNXr..... ...
Dragon Lead (OlN lo D N or DIN ro 3lacisl
TEXAS ll 99/44 lS'.S e Ae.orderr .... . ...
i.ONITOR LEADS
BNC lo Pnono..... .............
Phono ro Phono.................
6 p. D N 1o ON FGB LEAO
SEF]AL PNINTER LEAO IACO" S'4'3],.,..
PARALLEL PF NTEB LEAD,

t2.9s
!2.95
t2.95
c4.95

42.95
r1.50
t2,9s
!7.50

All !etd..re Top Outltry .nd c.iiy ,n Unconditional G!ar.nlee.

GTABES MICRO SUPPTIES
222TOWNFIELDROAD

WINSFORD CHESHIBE, CW7 4AX
TEL 0606551374

.{l.
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Space
Chaset

watch out for the
homing rocket that's out

to get you in this fast
action arcade style g,ame.

:._ 3mazing maze game to key-
-:: _'our BBC Micro is here in'-: :orm of Space Chaser.

Based around the theme of
-= incredibly popular arcade
l:::e PacMan this game willkeep
. - enthralled and glued to your
i::.ens for hours. It runs on the
:3C Model B Micro but unfor-'--::ely. there wasn't enough
-::rory to include instructions in_: program. To overcome that
. -:i find all you need to know
.:.- ..il the program in the follow-

As in the PacMan game the
::.:r's objective is to man-

.:e a single, Iast and very in-
; ::nt homing rocket aroLlnd-: -:aze. This replaces the four
.-:.:. in PacMan which chase
:, :ound the maze. You must

, : the rocket, eating up the
: : - r jull of dots on your way. If

, :un into the rocket you will-' -itantly destroyed.
\ ou slart off th€ game with

-: .hips and 100 units of fuel.
-i ,ou progress through the
-:-: your fuel, of course,
. '.ases. To re-fuel your ship
: - rnust try to run over a

-- :::gically positioned star before
: :5cket does. lf not you are
:. j out,mmediately. On clear-
- ::re first screen of dots another
: appears containing even

-:': dots to absorb. Bonus
: -:. are gained for any unused
-: zier you have cleared each

--: .onkol keys are:
- Left
- Right
''. Up
' Down
! Accelerate

: :eip with converting the pro-
.:._::. a list of the procedures and
.-:: ihey do are given in Table

i-= only problem I can see in the
::--!ram, is the enteing of the
-ze between lines 1990 and
- l:0 The 'a' and the ' " are not

=.::.able directly from the
...rcard. (Do not use the ones
:- rhe keyboard.) When in
li::es 0-6, the pattern should
:::ear as a maze of blocks and
:::! To enter the correct
--::acters (at codes 224 and
-i: . a user defined key must be

Procedure function
PROSETUP

PROCEXPLOSION
PROSCREEN
FNP

used. First of all type.

*HE\',8 M
*KEYI I I a

Now, every time an 'a' appears,
press f1 and every time a ' " ap-
pears press f0. To help wrth
entering the maze, I suggest that
you enter:

3ll STOP return
GO TO 200 return
3ll return

This will set up the defined
characters. If you then change to
Mode 4, you will see a block ap
pear if you press f0, or a dot ap-
pear if you press f1. You can
then easily enter the maze as
already described.

This method o{ entering
'user defined'characters into a
program directly, although a little
complex- is much easier than tvp
ing in about three lines of CHR$
commands, for every line of the
(naze.

To save memory, the infor
mation about the maze is stored
as a group of memory locations,
starting from 2%,
instead of an array. The infor-
mation stored in these locations,
tells the computer the best direc-
tion to an exit in the corridor and
whether it holds a dot. So. in
order to modify the maze, the
data statements. between l,nes
920 and 1110 mLrst also be
changed as well.

Each number in the maze
data, is split up into groups of
bits. which mean a certain direc-
tion. These are as follows:

binary direction
00 Down
01 Right
10 Up
11 Left

The information is split up as in

Bil UsePROCDOT
PROCNEXT
PROSTAR
PROCEND
PROCSAME
PROCLESS

Use
This sets up the maze in memory from the
data slatements.
Do an explosion
Print up the partial maze.
Returns the character at the given coor'
dinates.
You have run over a dot.
You have completed a screen.
You have run over a star.
You have been caught by the rocket.
Are you in the same corridor as the rocket?
Is the rocket in a closer corridor to the cen'
tre than you?
Is the rocket farther awag from the centre
than you?
Contents of maze at lhat position, i.e.
nearest directions for exits down.
Direction to nearest exit up, for a given loca-
tion in the maze-
Play a tune.

0
1

2

4
5
6
7

level number of the tunnel

PROCBIG

FNO

FNI

PROC FANFARE

)Direction to nearest
)exit up
)Direction to nearest
)exit up
)contents of location;
1=Dot
0 - €mpty

PROCEDURES

CONTINUED OVER
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I

I

I
I

,lt-il*1
S.t'l*

ll i[r"{lI
il'*
, d!.*

I
I I
I
I
x

I

,*
i'

ri-;n

:-

\yt
)

I
I

t

1.'

'a
I

10
20
JO
ao
30
60
70
EO
90

100
I lo
120
lro
!40
t50
160
t70
tBo
r90
2lJ0
?10
?20
230
240
2AO
260
270
2AO
2?a
3l]0
Jta.)
320
f,f,0
f,40
330
360
370
380
39i)
rco
41()
420
450

450

4BO

50l]
5to
320
530
540
55r)
560
37/)
5ao
590

600

620
T

650

650

670

680

700

MODEL B
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Dtlr zz 4oo, Jz lo
ON ERROR GOTO ?7OO
I'toDE7

PRINT "CHRtl4liCHRtlI]i"S P A C E C H A C E R"
PRINT CHRtI{l;CHRtl33i"S P A C E C H A C E R"
PRINT "CHRa141iCHRa1J3" HALL OF FAllE.'
PRINT CHRI 14 I t CHRa I 53 " H A L L O F F A t1 E."
PRINT "'CHRll4li"HIGH SCORE - "tHZ
PRINT CHRll4!i"HIGH SCORE = "iHZ
PRINT ""c8Ral4li"Pr!3s the SPACE BAR to start."
PRINT CHRat4li"Pr!s3 th. SFACE EAF to Etart."
REPEAT UNTIL 6ET.=,, ,,

EZ-O
D?= t

s?i-or sq.l=sr u=,t, yl,=6. \L1,=o I y Lz=o
r.!oDE2

vDu ?=,?25,O,Ct,t),?4 ! ?4 r O. Cr. O
VDU 2f,i82r)?iOiOirri
vDU ?3,226,24,6A,=6! 102t 1:6! ?55. 1A9. 151
vDu ?3,227 t?,?e, t?6,2O7,21)' I raa,,?A t7
vDU 2A,?24 | Ll3, Le9, ?5:, 1:6, lOr, f6,60,:4
vDu 23 t??9 | 724.36, 126. 24:. 24i. 1:6. 56, ::4
vDU 2tr. ?Jrr, C, ! 16.24, t8! 1OO.:4, A. r:,

vou 2;3!?il!,16. 16,56.56! 1OB. 1:4,:14.198
vDU ?5, 2J2, O, J, 15, 6Ct, ?46, 60, 13. i
vou ?f,, ?34, 19?,24O.611, l1l,60. ?4O. 19:.,:'
vDU ?;, ?Jr. IrB,a!4.1i4, 108...6!55.16.16
PROCSETUP

t OPTrr
LDAI lf,!! JSR &FFF4:sTx rTo:RTs
l
PROCNEXT
at-INrEYa(c'): tFx 15 I

coLouR lf,?
COLOUR 7
PRINT TAE(r),28)T"SCOFE = 'rS7.:" "i
PRINT TA8(.r,30,i"FLlEL = :F1r'' :
COLOUR 12El
COLOUR 6
FRINT TAA(XZ.YZ)i" "i
IF Aa-'A" AND FNC(XZ..1,YZ) ,:O THEN X17=-1:YlZ=O!DZ=:
IF At-"0" AND FNC(X7+1,YZ),-:O IHEN X17.=lrY17-=OiDZ=4
IF Aa="lrl" AND FNC(X7.,YZ-1). :Cr THEN XIZ=O:YlZ=-1:DZEI
lF at="x" aND FNc(xz,Yz+l)::(, rHEN x17.=o:v1z=1:Dz=f,
IF FNP ( XZ+x lZ, Y7.+Y 1Z ) =324 THEN XlLztlt\!Z=t)
xl,- LZ+ \ t 7t,t YZ=\it,+t Lltl
RZ=a tz7,+tz+tYx,-5t t?rr) tT7.=(Rz aND 7)
IF XZ-I.!Z ANO YZ-NZ THEN PFOCEND

tF t<Z-724 fHEN PROCDOT
lF RZ-?3O THEN PROCSTAR
PRINT TAE (XZ,YZ) i CHRa (2!5+DZ)
IF INN.EY(-A?) AND FZ:,I] AND FZ llOO !=O
THEN SOUND o.20,5.5: F7.=F7,-t ! GOTo 38O
COLOUF 7
coLouR 1?g
IF ( ? ( Z 

'(+rZ+ 
( NZ-s l l20 ) AND 1:B) THEN PRINT

TAEIHz!N7-)icHRi225 ELSE PRINT TAa(i7,NZ)i " "i
IF 07=1 THEN lllt/.=c)t N!Z='L
IF CIZ-2 THEN l.!12--1! NIZ=O
lF OZ.f, THEN fl!Z-O:Nt7-l
IF OZ-4 THEN nt7..lrNt7.-o
IF ? (zX+nz+l.l12+ (NZ+NlZ-5) r20)=Cr THEN
t!17.=o!N1Z=O!oZ-(OZ+RND(3) ) llOD 4 +t
ilztnz+llt z! N7.=NZ+Nr z
IF NX-lrt AND l'lz>xz THEN Ol,-2tGOfO 7?O
IF NZ.r4 AND llz{xz THEN 07.-4:60T0 790

rl

N
I

F
Tr

r

e{

a

{"1



7LO
7?O
750
Trlo
750
760
770
7ao
790
800
Blo
420
650
Brto
sto
460
870
8BO
B.ro
900
9lo
i20
930

950

9AO

looo
loto
lo20
to30
to40
lo50

1C,EfJ

I loo
1110

IF nra-9 AND NX<YL THEN O,a-3!GOTO 79o
tF tlz-i AND NZ>YZ THEN OZ=lr6OTo 79o
UZ-(? (ZZ+llZ+ (NZ_5r l20) AND 7)
IF UZ-T7. THEN FROCSAI'IE
tF U1'>TA THEN PROCLESS
IF I"(<T'( THEN PROCBIo
coLotR 2
co-an !28
PRINT TAa (llZ, NI) t CHRI (2Jo+OZ) i
IF iZ-XZ AND YZ-N7. Tl€tl PROCEI{D
IF pX llOD 7.O THEN P1t-Fr(+lrgOTO 600
@lo 5ao
ETOP
DEFPRCSETT'P
RE8tffi 920
FG Y-O TO !t
FoR r-O To 19
READ A
tF A<)O nC A-e.t2E
? ( ZZ+X+Yt20l.A
NEXT
DATA
DATA
DATA

oro,

o. I,

o
I
o

o
o

o
r)
o
rl
o
I

o
I
o
?
o
l

o

, o! o' o, o, o, o, o, o, o, o, o
o

,2rO,O,O,O,O,O.O,O, !

?, o. o. o, o, 3, O, O, O, O, O, O,2t
t I,3,3,5, f ,3, O,2:, (r! f,r 5! f,

.r)

a ! o! o, o, o,3, o,2, o

o

o

.o

o

r2, {,4,4, O, f , O,3
5, o'..r' 4. o. f' o' ?,?,0.5, o, {!

, r4,3, t5! 4,36. !,9,5.5,6A, 4,67
, ?! ot 3. r),4. O! 5, O, C'.4. r).3, O. ?.
. ?. o.3, o,4, o,5, o, o,4, '),3, o,2, ll

,l
t,

I,
.1
t.
1r

2. O,3.0.4.4. ?O,4,4,4r O,3,lJ.:
2, O,3, O. O, O,4, O. O, O, O,3, O, 2,
?.0.3.f ,3,3. 19,;,3.3,f .3,Cr.2

o,3. o. o, o, o. o. o, ?,
?.2, ?, ?,2f 2, r Bt 2, ?,2,? t?,?.2

o, ?! o. o, o, o, o, o, c,.
1.1,r,r,1,1,1,1,!,1,1,1,!,1,
or o, o, o, or ot o, o, o, o, o, o, o, o!

Lt2O ? lZ7.+lZ+ <Yv.--s) t?Ol =? | Zil,+X7.+ lv|.- 5) t!O ) - l:E
I I3O ENDPROC
1 T 4ODEFPROCEXPLOSION ( XZ. YZ 

'I t3O \7.=\11164+:17
1l6rJ Y7= (f,1-Y7-) l::+ 16
l170 LocAL xlz
1190 GCOL O.Xl7 DMi!
1 2OO MOVE X'A- X t7,,',/7,- \ | I
l2to DRA{ \11-X17,,Yl+l1L
l2?o DRAra rx.+tt7, tYy.+x tr.
1230 DRAW \7.+ X t7,, Yv,- X 17,

124O DRAN tA-\tZ,\a-XrA
l?5o souND o, 17, !, I
r2AO )( 1Z-X I Z+A
t?7o tF xt7.+17.. t28o AND Xl-Xlz:{r AND YZ+XIZ- 864

Y1,-XtZltg? rHEN I190
l2so GcoLo, o

lSoo MovE xz-xl?t,Yx,-\lx
1f, 1O DRAII \7.- X L7., v7,+ X l1/.
r3?O ORAI, XZ+,-1L,\11+\1 L

If,3(J DRAII Xr+\LZ.\L-\|Z
I f4o DRAU tZ-Il',/ .YL-xLf,
l35o X lZ-X lZ+ 16
lf60 IF xtz+xz.i1?80 aND xz-x17.:cr AND YZ+X1Z,lA64

Y?-trztt9? fBEN 13l)0
1570 ENOPROC
ISAO DEFPROCSCREEN
1J90 COLOUR 13?
14.](, cLs
1410 COLOUR 12A
1420 COLOUF 7
1430 FOR Y-O TO 19

I
t

.i&

n
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RA=. <27,+X+Yt?O)
PRINT TAE(X!Y+5) i
IF Niz-o THEN FFINT CBRa224!IGOTO 1490
fF (laz AND 126) IHEN PRINT CHRI225! ELSE PRINT
NEXT I,Y
COLOUR 132! COLOUR6
FOR Irl TO SH7.
PRINT TAE( l12, 2) iCHRI226
NEXT
ENDPROC
DEFFNP ( XZ, YZ)
PRTNT TAB(XZ,YZ) i
CALL JZ

DEFPROCDOT
IF ?216.32 THEN ?216-16 ELSE ?216-52
souND r,25,2OO, I
SZ-SZ+5
G'(.87.+ T
? | Zl,+Xl,+ lY7.-3) l2O ) =? ( 27.+XZ+ ( YZ-E) l2a' ) - l:B
lF cZ-194 THEN PROCNEXT
ENDPROC
DEFPROCNEXT
PFOCFANFARE
G7.-cl
coLoua 1ir2
CLS
coLouR ls
lF SZ-O IHEN 1774r
B=FL12
PFINT TAE ( :, l'J ) i " AONUS = "iE
SZ=S7,+E
FAOCSETUF
GOSIIB 1690
FOR 1=1 TO O

XsRND I 1a) : Y=RND (:rl ) +5
IF FNF(I.Y)'I:!5 THEN l EI.IC'
COLOUR 128
col.ouR (RNo(4)+7)
FFINT TAE(X, Y) iCHRa:fO!
NEXT
O-O+l

ENDPROC
coLouR lf,?
cLs
coLouRl2a
COLOURT
COLOUR 1f,!! COLOUR6
FOF I-i TO SH7.
PR INT
NEXT
PR INT
COLOUR

PFTNT

PFINT
PRINT
PRINT
PR INT
PRINT
PRINT
PR INT
PRINT
PRINT
PRTNT
PRINT
PRINT
PRINT
PR INT
PRINT

RETURN
DATA 99?, 1, 1,f, ,5,!. 3, ?
DEFPROCSTAR
B?(-BZ+l
souND t, t7,50,2
L-POINT ( X7.164+32, (3 1-Y7.) 132+14)
SZ-S7.+ ( l2_L) l50
Fll-Fil+3o
? ( zL +xz+ (Yz-s) 120) -'? lz7.+x1,+ <\7.-3) r20) -L2e
lF 6X-tt4 THEN PROCNEXT
ETIDPROC
D€FPRIICEND
PFOCEXFLOS!ON ( X7, Y1( 

'AHX-AXI-t
tF AHZ-o THEN 2570
PROCACF€EN

Ua-l
ENDPROC
DEFPROCSAME
IF X7.=i12 AND Y:,a N7 THEN OZ=j
IF XZ=HZ AND Y7..:Nz THEN 07.=l
IF YZ=NZ AND XZ "147 THEN O:4=4
IF YZ=NZ AND x7.r Z THEN OZ=:
ENDPROC
DEFFROCLESS
lF FNI, nl THEN OZ=FNI
ENDPROC
DEFPROCEIG
IF FNO(l'lz.NZ+l) l:U7. THEN OZ=f
IF FNO(l'lz.N7.-1) UZ THEN OZ=1
IF FNO(1.17.- 1. N7.) :U7. THEN OZ=!
IF FNO (t'lz+ 1. NZ ) - UZ THEN OZ=l
€NDF'ROC
DEEFNO ( XZ. YZ )
tL=1|Z/.+\/.+ r\ll-3) t,1o t

lF 11,=O TAEN IZ=UZ
=(17. AND 7)
r'toDE7
PRINT " '' "You. score 4as "rS7.
IF 57)HZ THEN PRINT
"This is the hiqhest score eo +ar. "!HZ-SZ!GOTO 2A1o
PRINT "Eut thE hrEh score rs Eti!I et "iHZ
FRINT " 'Another qane ''
Aa=GETa
IF Ar=" Y " THEN RUN
lF Ar="Ni THEN !661)
GOTO 262i)
t!oDE7

rFxt9 I
END
IF EFR=25 THEN GOIO ERL
lF ERR=17 IHEN 3r)
tFx15 1

REPORT
PRINT " in Iine "iERL
?216=i2
END
r'10DE7
PFINT " "
DEFFNI
=tNI\ t? tzz+iI,+ tlNf;,-st tzot /7) AND L:t
DEFPROCFANFARE
RESTORE 29OO
READ P,D
IF P-999 THEN L=O ELSE L=-15
IF P--1 THEN ENDPROC
SOUND I,L,P,D
6OUNO r, O, O,3
EOTO 2840
DAiA t7, 15,97,5, rOt,5, r99,5, tOl,5,97,3, rO1, lO,17r 2,
a9,!,al,lr77r lo
DATA -I,-I
DEF Ft{C (XZr YX)
-? ( zx+x?t+ (Yz-3| t20r

1450

148':'
1490
150Q
1510
1520

1540
1550
t560
1570
lSao
1590

l6l o
1620
1630

1630

l6ao

1700
1710
L7?Cl
1750

175(,

l77t)
rTBO

1SO{)
lAlO
la2rj
ra30
1840
ta50
1E60
187()
lAAO
r890

l9l o
1920
1930

r950
1960

r98l)

2000
20ro
20?o
2030
204rJ
2050
2060
2(,70
?oao
?o9ru
2100
2l lo
2120
?lso
2LaO
2r50
2150
2t70

21AO
2190
?200
2?to
2220
2?fo
2240
2230

"2260?270
2?AO
2290
2JOO
2510
2320
23tO
2540
2S!l0
2J60
217lJ
atrao
:r'94,
241)t)
:410
242rJ

244.J
:45()

14711
:44.r

i5l].r
:51(:r
29?O
:5;O
t540
255C,
:56r)
257C1
?54.1
?=91)

29LO
2?20
2tso

?6rJ0
24lt'
?6?O
?630
264.J
?65rJ

2670
?68<)

27AO
?7to
27?O
2730
?7 4Q
?75Ct

?770
27AO
2790
2BOO
2f,LO
?82(l
2450
2t,40
2450
2860
2fl70
2AAO
2e90
2900

TAB (Il?,2) rCHRI?!6

TAB (O,5) i
12e: COLOIJRT

PROGRAM LISTING

MODEL B ARCADE GAME/CHASER
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- Deepet
inQoDiscs

-

Much more can ema e
of the BBC Micro if you
can afford the added

extra of disc drives. Here
the system is explored to

help you find out what
you can do with it.

. 33C Micro is one of the best
: 'ralcomputers available. but
. rmes even better when used

a disc drive. Cassette tape
: .! a lottobe desired. lttakes a
. iong time to load, and is
-:::mes difficult to transfer_ one cassette recorder to

:-er. And for all its reliability,
: :asn t seen the dreaded error

. ii:ges from time to time. It isn't
. as a hobbyist, to have a dual
- rnit: you only have one
,:.:e machine. don't you? I
: ly bought myself the single
-: and spent a few hours ex-

- .g its capabilities, with the aid' . manual which is not really
.: , the standard o{ the tlser

:?

CLEAR
THINKING
: :: iets clear up a misconcep'' Many people shake their

:.-r sadly over the amount of
-.ory taken up by the disc unit.

-- -ou know. when you add a
drive to the BBC Micto yoL-r

, . have to add a disc interface.
.:s notjust a whim on the part
-aorn. it's needed because it
:3rns the disc operating system

. ::tly speaking called the Disc

' g System. or DFS in this case)
- :h does allthe things a cassette

- :an do and a lot more besides.
Once you have the interface

-::.led, when the computer is
':hed on it automatically starts

: n disc mode. To use the
..lefie deck Vou have to tvpe
':APE. Only one of the

-,:ating systems, tape or disc,
,- :e used atang onetime so you

': lose any memory at all
i:use of this. But life is never

- rle. and unfortunately the disc
. € does in fact take up 2.75K of: : )J for its own purposes - or so

: 'nanualtells us. As we shallsee
! is only partly true, and in
:_,; situations you can rescue
!: of this lost memory.

RECLOSING THE
DISC

: ! start with a quick look at the
- ! lself. It is a standard 5Ye"
r :-::eter size, and the single dive
.. . single sided discs each
: ::ng 100K bytes (102400

- :::cters). The information is

held on circular tracks of which
there are 40 and a little calculation
showsthat each tlack is only about
Y2 millimetre wide. This is one
reason why discs should be
treated with care and not dipped
in coffee or used as ashtrays! Each
track is divided into l0partscalled
'sectors'. and each sector holds
256 bgtes. Asectoris a kind offun-
damental unit; most activities
seem to involve one or more
whole sectoGat a time. as we shall
see. Things which are stored on
the disk are known as 'files',
whether they are BASIC pro'
grams or genuine files oI data.
Each one has a file-name. so your
program called FRED has the file-
name FRED.

The disk operating system,
Iike the machine operating
system, has a number of com-
mands, which are really utility pro-
grams. They are listed in Table 1,
and can be used alone or inside a
BASIC program. All can be ab-
breviated to save typing and * for
example, has the same effect as
1, CAT (which lists the catalogue

oI files on the current disc). With
27 dlllercnl commands available
what more can we ask? Well. one
which isn't there is STAT which in
CPIM can tell gou how much
empty space stillexistson the disc.
To find this information on the
BBC machine you have to use

't COMPACT which removes
any free space between files,
pushes it all to the end oI the disc
andthen tells you how mtrch there
is. However, one or two niggles
apart, it's a good syst€m and cer-
tainly provides most of the things
you need to get started.

LOSS OF
MEMORY
Now we can get back to the

memory problem. The first two
sectors on the disc contain the
catalogue, a list of all files present
on the disc with data about their
length, where they are to be load-
ed in memory andso on. Twosec-
tors can onlg hold 512 bytes and
because of this reshiction only 31
file-names can be used on one
disc. I don't find this a problem!

On any occasion, when the
drive is first used it copies the
catalogue data, two sectors of it,
into the 2.75K of RAM I mention
ed earlier, which siarts at address
&E00 (3584 decimal). This is
where the tape programs normally
start loading and the area from
here to address &1900 (6400
decimal) is the 2.75K which is ap-
parently lost to the user. It is in fact
11 sectors long, and since the
catalogue has taken up 2 of them
we still have 9 sectors left. These
are mainly for holding information
about any data files you may be
using, and since up to 5 data files
can be in use at any time the re-
maining 9 sectors can rapidly get
used up. But... ifyou are notusing
data files at all, only reading in a
BASIC program, then 0.75K (3
sectors) of the RAM is needed by
the disc system. The RAM from
&1100 (4352 decimal) is simply
empty. II you want to use it,
because your BASIC program is
particularly long then type
PAGE:&1100 before loading
the program. This provides an ex-
tra 2K of memory!

A FILING SYSTEM
Why did Acorn call their disc
operating system a Disc Filing
System? Firstly, nodoubttobe dif-
ferent, but secondly because it
contains the bones from which a

skeleton lile handling system can
be put together. It all hinges on
something called a'pointer',
which is a system variable with the
permanent variable name
PTR/X.lf this variable containsa
number it represents the number
of bytes from the beginning of a
file, the file itsellbeing identified by
the value of X. Without going into
a great amount of detail here's
how it works

As a practical example let's set
up a simple file to hold a list of
club members' names. Not very
useful but easy to describe. Sup-
pose we allow 18 characters per
name (well, we might have a
Cholmondeley-Smith!) then, as
stored on a BBC disc. The file
would need 20 characters per
record. the two extra characters
showing that the record is of
sfring type and the length of the
stdng. Ten records would then
occupy 200 bytes, a hundred
would take up 200 and so on. To
locate record number 20 we set
PTR #X to 400 (20 records at 20
bytes each) and it will then point
to the start of this record.

To read the record using
BASIC we use INPUTi/X, and
PRINT to show it on the screen.
At the start of the program the file
has to be 'opened' and identified
as X, and at the end of the pro-
gram it has to be closed. So the
complete program to identifty
and show on the screen the 2oth
record would look like the routine
in Listing 1.

10 X=OPEN lN( " FREo' )
36 PTRilx-4o0
49 INPUTTX, Bt
59 PRINT Bt
76 CLOSETX

You can see that the pointer
allows immediate access to any
record in the file, a truly'random-
access' method in this respect.
The only thing to remember is
where each record starts and to
make this easier it is best to make
all records the same lenEh. Also
remember that you have to add 2
bytes to a field containing a sh-
ing, and just to add to the confu-
sion you must know that integer
fields occupy 5 bytes and real
numbers (non integers) 6 bytes.
So a typical name and address
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pansion) we have to write it as
&FFFF4000, the &FFFF part
signifying that the location is on
th€ main board. The three
parameters are track and sector
numbers and a third meaning '1
sector of 256 bytes'. When the
program is run and the ap-
propriate track and sectot
nrrmhers entpred the sector is
loaded into memory and can
then be examined with any dis-
sassembler. It makes life easier if
you. chain the dissassembler to
the short assembler program
belore running it.

This very brief look at th€
DFS shows that the BBC Micro is
living up to its reputalion for ex-
pansion possibilities, flexibility
and above all interest for the en-
thusiastic amateur.

record for a home filtng system
might look like Fig. 1.
Searching for a particular record
can be done by reading the sur-
name, say, of the first record,
testing it for a match with the one
you are looking lor and moving
the pointer to the next record if it

isn't the correct one. There is
more to designing a filing system
than just using the pointer and it
is even possible to use assembler
programs for lile handling. One
such program is very useful since
il allows any particular sector to
be read from the drsc into
memory, modilied if necessary
and written back again This
could form the basis for a disc
recovery program since it allows
deleted files to be load€d even if
the catalogue entry has gone.

SECTOR
LOADING
The machine opelating system
provides a number oI routines

which can be 'called' from an
assembler program. This one is
OSWORD. which is called at
Iocation &FFFI Before dorng
Ihis the contents of the
accumulator (A), the X and Y
registers (X and Y) have to be set.
For this program A is set to &7F,

and X and Y to rhe low and high
bytes ol an area ol memory
which is to contain lhe instruc.
tions for the call to act upon. I
usually use the spare space in the
first page ol memory starting at
&70. and the information we
have to store there is shown in
Table 3.

PROGRAM
EXAMPLE
The example program I have
given takes the first sector on the
first tack, both start at zero, and
loads it into main memory star-
ting at address &4000. Since ad-
dresses for this pulpose must be
four bytes long (to allow for ex-

A FRINT" A drsc eiamrhatlon prograh by"rPFINT
1(, PRINT" Norman.lll.Fo)r. ": F'R INT
l? PRINT" Enter the Tracl nl,hber":PRINT
14 INPT'T T
1B PRINT" Enter the Secto. number":PRINT
?C, INPUT S
?4 ? ( l(7c') =l'c'o
?6 ? (!.71) =9oO
2A ? ( &7?) =&4o
30 ? ( L73) =&FF
32 ? (&74 ) =&FF
34 ? I &75) =&ar3
3& ?(475)=&53
iiA ?{&77) -T

40 ? ( &74) =S
4? .l&79 t-&?L

IH D TOO

3: LDY
54 LDA
56 JSR
58 RTS
6() l
6? CALL

44D

4AI
5C, L DX lt&7(l D

A disc exaotnation Proqram bY

Norhan. trJ. Fox.
Enter the Tracl. nl'mber

Enter the sector number
?(,
IABE
IABA A2 70
1ABA AO OO
1ABC A9 7F

lABE
lAct

LDX

LDY T&C,O
LDA }&7F
JSR &FFFI
RTS

60

address
&70
&71
&72
&73
&74
&75
&76
&77
&78
&79

data
drive number
)where the sector
)is to go
)in
)memory
number of parameters
read or write?
track number
sector number
third parameter

value
zero for one drive
zeto
&40
&FF
&FF
three
&53kead) or &4B(wfite)
as you like
as you like
&2t

SECTOR LOADING

Fleld
Surname
Initials
House number
Street
Town
County

Characters
18 letters
4 letters

4 numbers
18 letters
18 letters
18 letters

Field length (bytes)
20 bgtes
6 bytes
5 bytes

20 bytes
20 bges
20 bytes

FtG. 1.

PROGRAM LISTING I

PROGRAM LISTING 2

MODEL B HARDWARE/B8C DISC
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33!lagher

-_ ng maths often causes hear
. and despair to young
:?n but those days are no., .iirh the help o{ this fun to
::ucational program.
- Plrrs and Minus' all the
:ers and '+'. '-' and '='
.:loat down the screen ran-
-, and with random timing.
.: the player has to do is fire
. ?s at selected objects from a

:un located at the side of the
-:. When you have suc-
, ..; shot down a number or a

:1e!,, are collected at the bot
:: the screen. You must keep

'-:ing until 12 have been

fhe program continues by
3 the player to form an equa-
.rith the numbers and signs
:ble, under the following

_? equation must contain an
: -:als (: ) sign.
':la!r contain either a'+'or a

on each side of the ' = .

: :ts are given Ior numbersor
:.s Lrsed in a correct equa-

IFY I I i.::4THEN-17.)EL:EYi I )

FPlNllAtrixr 1,,:4)i,,
NEXTT

!!i-r-,rci
1F:= IiTBENI =B! (iLi-r I FIO
..lExrt : IFrl=(ra, THEN=lcl

i=L.r+1 : tFH I rr:ioTBENStr:'ELiE::.:)
::FF INITAIT( lr l, i "YarJ HAVE

F rI06(!t, I, 1 i=:Y i!rHENa:a'
=I+]: IFI ' 1'TTHEN 7"I)
EINT"TF'Y AGAIN": Gl Ia 7:':)
Lrtla=LEFTti,.:Lrt13r k- 1' +5Yl'1t
r=LEF-rtr ta, I-1 r+!!,,+PInHTtittrL-I I

3k+1r I Ftii. L+ I IHEN 7:C)
PINTTAE r 1, 6, ! SUh3! PFOCIHECI.
FNt="Y" THEN ILS I PRIEAPEAYi: BOTOIBO ELSE ?9CI
Ntl
EFPPI:''5€PEEN
RTNTTAE' t !:E) i "...,
TIEIE3TO22' PFINTTAE( 1, I ) iCHRI(2241 :NEXT
OLOUR3
NDPROC

oRT=1 rrr:rl(r4': NEXTT

4- Bonus points are given if allthe
collected numbers and signs
are used in the equation.

The points system meansthat
it can be more rewardingto collect
a few symbols and use them all
(even if it means something like
123 = 123), than to collect the Iull
quota of 12. On the other hand,
'='is essential! Points are
deducted for unr-rsed symbols!

The program uses the non-
flashing colours of Mode 2, and
random numbers for colour,
number or sign, and timing bet'
ween moves down the screen.

The missiles are defined
in VDU23 statements, and
VDU30 is used to return the text
cursor to the top of the screen
when required.

To ensure that keys pressed
ar€ not repeated, thus upsetting
the shooting, the command * FX
11,0 is used.

Shooting the number wanted
is not as easy as it soundsl They
have a habit of drifting down the
screen just when vou think thatthe
one you want has been cornered.

Teachet
Presenting an exciting
maths tutorial package

for your children to learn
addition and subtraction,

'space invaders' style!

\tBt-t24,224 ta4 | !2.=t),:1 , : 1,: rtr :!,44
tt,Lrf:?t:i5r.ri I i :rir 1:E, 11/-r, lO. 1 ! i:r

!'1r.1 x I 10(", Y I 1r)l' ), L: ( t'rr:i,, al.rt ( lr:)or

6::ar FF!NirA[i 1r :] i Fa'F
E ILATI !N Yi' IIILL
6j':' FF INT'rAE :!,: , i' :rll
.44' FPINTIAEIr :-t : r i :1:'
/: eJa FFINTTAEr'5i1':,ri 1i:l
,r.:,ar FPINTTAPT Si 1- i', :i

A i :BPt, 1: i, "a :rFFEaT " i aHFt I 1:5
::LTFEI -

FnF INE : rINLY 1r r"
FaP EAr:H + lF -"

FIIP EAiH NI.IMEEP L''E!"
--rETPAaTE! Fr:rF EAr:H r-rN,r':E! lEpr1

rltrET
FPI:I:1N:]TFLI.T
nrLt'E2

Fr-lF t=!TnH! tFy I I r=- 1r:retH5. I r= ,"THENlt.-,
T:t N-r iFNtr I I I *El +4

clLnr_rPcr r I r : PFINTIAP T x ( I I, Y I t, ) i []rla. I )

:r:INl.E1r 0l: IFii=70 IHEN FFnl ilnnT: nlrTo-1
IF-,=/-anTHENtL5: l=H! GLrTi4Cr:)
TI iE=a)
PEPEAT I,]NTIL TIIIE =:
FF]NTTAEiI(I I,Y(I I Ji" '
Yr I'=Y r I r +1 : (OLarr-rC: I I ) : FPINITAE I X i I I, y

F'FINTTAEI lI2I:I]i'iPPE'': ANY IEY TI'I :INTIN'IE
at=EETt! IFAS= "THEN/:r:a)
r'10t'E:

5ur'1t= '. . . . . . . . . . . . . . . . , . "
L'-: PPINTTAET T 1,:,i!E

PPINTTAEI Itt IiSL]'II
PFINTTAETT,!ri"!HlrlH TEEI4 F:rP -FA:E 'il

PFINTTAtlal, 1: ) i "TYFE X Tr EN!"!FF1NT
INFI,iT!YI'II! IF :Yfi'=' X"THEN iT:O

Tati

7to

!I

rBE iAI!TJ M N MIEF

7EO I

i{jo I

t:o :g:,) a

107.r E
1100 rl

a[ L 1, : r i!g:PF]ll,rAIT

'I'THENBI)I:I EL:E'iCI:]

rrAEt1,1r! Yl..lF E:,LATInN ;HfiLrLtr a(N-rAlN Aa.
T Y:ILF iYMENL'1 Ai P|:i:.ITiLE.'

l IfO ENDFFOI:
t!00 DEFPC0C9I{lCrT
l2tO PFINTTAI1(lr.ll i "

PROGRAM LISTING

CONTINUED OVER

:i. COMPUTII'IG JULY/AUGUST 1983 23

/ B EDUCA

Yq Y

w



1?zcr L=:r i=1! CoLoUFr
1?30 PRINTTAB(L-1 tJ)! "' iEHFtl!24)
1?4O L=L+1: IFLi teTHENl::rl
l-tll] eFINTrAgtt!rJri' "
r?c,o lFYrltr= r THEN1:E(l
r:7(, i= +1! IFHf I+l TBENl?4i('ELgEt37i:)
1?rlo IFCHa T r='!,!THENl:r10
1:?O rl=5+1 r a nLl]r_lp r: ,1) ! FcINTTAE L5T ::r i rtHa llt I

I3OO IFS:1:THENI:PO
1:r1() jr-!a+L_Ht rlt)
l:r2o Y.Hr=-1
1:r-_r.r ra= +1. jLlT:'1!r,r:'
1:t50 vELrlcj
ll6a.r ![Hi(ltr=" "
1::r7'_r . r=!r- I : 1F!rITHEN1 !.'()
l leo FrlcE=,:1nt: ! (:rLtLrFl: FF,tNTIAB I 1r [:' i r: HFri (?_]4 r ! NEXT..r=:

7

IdO':] !EFFENCET]TUALE
1t 1r1 I=1
16:ir Ft=t1Mt!r,I,1,
1E3n t, ri r.-,TklN Nc-.':rr.:ia,-tl.r,.
144r1 I=l+1 : IFI :f iTHENl42rl
1450 a:rLlLrFT:PPINTIAET l!7)! OITH(JT AN = YrlU aANNOT ltl

AI]E AN EI]LIA-TI I]N "
1n4O PFINITAEiIT lOr! "tanFE O'
1d7rl Fp I NTTAE ( 1 r I 4 | i 'Ir:r YL1-r l,JItN Tn TFY AnAIN:(Y/N/

r 7CI:] EEFFPIIEiHEiI
171(' T=L€N r r:ir-flB): SIarFE=i | 5=LENI jtr
17:O PEI] AFI]UNT TOEE !L]ETPAiTE!

174i1 tF tlItrS(r-it, Xr t )=ri i!-rHEN17/JO

1750 -..:arFE=!r: :rFlE-5
17ljo x=x+1! IFX 9+1 TIEN 174i
177i PEtir lHEati LHal

1790 IF IIE*1,.tlt1*,LI I )="="THEN1n1il
lEOO L=L+1! IFL.'T+I THEN 1790
lel O EO=L: !a=:(r
1E:Cr l. =1: P 1!r): H1=1:r ! FALTLI=i)
183() tF MtIr+(guflrg,1r1)='+'THEN F 1 =ri: ,lC=': C+:t1! iiOTB 1r:,:!i,:)

1S3: lF M I Ea ( llrtla , l.'. t I ) = ' - THEN 1=l:=l=51-:+2r):Lin-rE1-!5r-

2050
2loo
2110

2130
?140
?1S0
f 1.rO
2170
2t9o
!lo0

PPlNTi "SinRE O": BrlTO22(,O
CBLALIP l2: PPINTIAE I I I 17 ) i "EAUAIION CORRECT"
PFINT ! PRINT: PRINT"SCARE "i!C+S[ORE
EONU9=0
IFS=T ANtr l: =1 r:r IBEN BL-lNLr j: 1rl0! (ialTrl:1 6()
IF j-T ANtr T..=l : THEN trnNlr: =:[],r: :flT[ 21 r\r,
IF5=I ANTI T=1E THEN ENNLIS=:(,J[I
IF EarNLr!,=O THEN:1AO
PFINT'EXTFA 'iEnNLr:i ' FrlNTa FlrFt LlSlN6 ALL TEr.iS"
FFINT'Ti-rAL :CaPE' i lr:+it :rFE+trarNr-rs
FPINT:PPINT'tLn Yar-r {I5B li TF]Y AGAIN-'.Y/N:, : INFUIN

2?lrl anLouPT
2l5r) ENITPR(rC
?:+Di TIEFPE|:IITITLE
2l1O FoEI:lTCrBO
?lr/(t x=INT(FND(I r]lrr !Y=INTIFNtratl*:I )

23-!O lELni-rk:rIr!PFINTTAEIXTY,i ::HtlI j

:J4O TIME=r)
?3Er) REPEAI TJNTIL TII'1E = =!:dO NEXTI
?:I7O PRINTTAS(5! 1!)
.l:lBi,r lOLlrUPl l I PF INTTAE ( 6, l?) i "PLL|i
.l3SE PF'.INTTAEI5, r4r i " "
:!in tLrLaruPr! PEINTTAII T ?j, t5) i i! aNti
?3!5 PFTINTTAe 

' 
5! rr:,

:4oi:, r::arL.,rURlOr PEI NTTA! ( d! t 7) i ' MlNr_r5
24Cr5 PFTINTTAI+ r 5, l ir)
:410 FBeT.lTnitu:ro: NE)(T
24?O COLOrlptl:FFINTTAEi4rll)i' iJ. r.,. "
:4lar ttrLar_!Fa!: FElNTTAG ia! 19 i i "EALLA|IHEP"
244r) airlaUF lO! PF:lN-rIAE tt:, !1t i ' r'r81
l45ar FirF'T=t Tn5fr()a)r NEXT
?44O ENDPFI]C
:tOO TIEFPENI IN']TELI'T
?5lO FE I NTIAI ( 1 , 1 ) i " Yor arE reqqrrecl t! Ioro a balar,:ed

1izi:r FEINT-rAEr1,J)!'Yc,r urll Ii.5t havE t. sh.nt d,run th
2i3i:r FPINTTAEiI,4)!'trunrrEr5 and sgmltrrls 9rq ursh tn use.

2i4l PFINTTAETl,/jri'IhefE is a na>rmrn r,Lrnber Llf 1: tp.n

7550 PF:lNTTAE+ll,Eli"Yru ia! riElrcte erther one + Er or'e
ni ea.h srde rl the egrai s19n. '

?56(r PF.INTTAE'1t1r)i"Pnirts 6re Bin'ed !- !

:57o FPINTTAE(-r,1:ri,?r:r fEr one ='
:5eo FFtNTTAErSrl4ii"Zr:) Cnr + rr -',
:5rrr FFTINTTAITa:,15)i'!ri fn, ea.h trnber (eEd
:{i(r(r PRINTTAET:!1;ti"-5 for ea.h tero .olletted

aid rr,,t u5ed"
?41(r PF'INTTA!11'1eii'TheFE ts,'e €:tra nsrre lnr usrrg att
thE ter6E in a c6rreEt iguatitr,. ii

?r:() PP.lNTTAEilt:tlr!"Ar 1r'.orr'e.t equatrnn etr.e5 r:) narh

1r:r4r:r f=N+1.tF| E: THEN 16::r:)

1i:r:r FiF:P=F1+lT':L Ert-l! IF M 1t 6 I :ilf'1a ! F , 1 i = + ',aE r'lItrEr!lria
rF,1)='-' THEN FALLT=1 ANtlP=En 1:NExTF

1i4I:J IF FALILT=1 THEN:i4O
I,965 IF H1=r:rANt F 1=r:r THEN LH: =VAL (LEFTi L !l-ll'lE, El - I ) I r rjOTO

187(:] IF M1 i' ANTI F1=L:'THEN I]'/')
1 llo LHs=vaL(LEFTE(!Lrtli,Ft-1 ) )+VALrrltrgr:lrJrt,F t+1,EO-1-P

1e7() LH!=VAL.LEF16a.:UHa,r.11,1 r )-VAL(r1!i9i!LrMgtr"l1+1,EC{-1-i

1r1O N =EO+ l: P:=i: i::O
1n:o IF I trt i 9L t4i, t , 1 r : +trTHEN P:=f:!.C=SE+:rl!Gnla1t5O

1r:r:r IF rl tra |ir tltr I t 1 ) =' -' THEN ll:=l : :r--:': ::+?(j : Er-1T l1r5O
1-.r4C, l.:fr+1: IFf: T+1 THENTi!O EL!E1f,'-rlj

t15, F=E+r T0 T: 1F fllarsrarura$!Fr1r=,+"rlFt fiIn6.sur46 P

,T I=''''' THEN FAi.ILT=I AN! P=TINEXT P
r?6i:r 1F FAULT=tTHEN:O4O
1-t1O lFl4?=t) AND Pf=r:) THEN RH5=VALLEI6HTa(5Ul'16,T-Efr), ,.rT

E?QOA
196.r IFH? "rANt' P:=0 THENI l-!r..)
1!e-r PHa=VAL(fi Itr3.!r-rr49rEfi+1,P:-E[r I i ]+VAL(PIrjHTa'SLrllrr,T-

P?) I I rjcrT0:r)i).1
1,9O R|.]S=VALrflItgr ll-ll"l*,E0+1,l,lz-EO- 1r r-VAL.PIGHTraaSUha,T-
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Answers
\ lhe TAB key is primorily
.. :ned lor use under word pro-
ii rg progroms - lor exomple.
'.naDes like the tab ke9 in o

' ,riter iJ you use View or
'iLrise. ln BASIC, you con tes,
:'e TAB key being pressed us

: CET or INXEY (it returns o
:; oJ 9), but that's obout oll.
. .on moke the TAB key return
.ode (not just 9) bg executing' X 219. Jollowed by the code
.ont it to return- Thus. 'FX

- 12 u:ill moke the TAB key
'-. the ASCII code ol on
'ik This LUii/moke th€osterisk

: .ble aithout resorting to the
: ^:et You con olso moke the
? <e9 behoue like o lunction

;i lou instrucl il to return o'.. between 128 and 143
: .-ttDe) it will mimic like lunc-

,:ey number 728-code. Thus.
' , 119 143 uill moke the TAB

.? function key 15. ahich is-'tlly buried under o cursor
rNone of this works on

:.":tng System 0.10.)

cos* t19.95. Theg cloim RAM
can be used insteod ofROM. giu.
ing o 48K computer Home users
should note thot this uont giue
more spoce lor BASIC progroms,
but it uill ollow progrom
deuelopers to put things in ROM
uith gteotet eose -

A. The eosiest uoy lo do this is to
printotposition (79.23) os oppos'
ed to the lorget locotion of
(79.24). ond then scrollthe screen
down o line, using VDU 30,11 .

to ploce the chorocler in its Jinol
position.

breok', ahich giDes the "BBC
Compuler T6K messoge. wlll
turn your Model B into
something opproximoling o
Model A. The only Laoy to turn it
bock into o rcolModelB is to type
'*FX 254.128'. t'ollowed by
onother hord reset- Reallg. the
oduontoges oJ doing so ote pretty
minimol-

A-' *CODE and' *LINE'ore us
ed to tronsler infarmolion ocrass
the Tube. Thots oll gou reolly
need ta know

A. You ore correcl oboul the new.PLOT options. They ore
numbers &48 &4F Hex and
&58-&/F Hex. Wotch out lot on
in depth orticle on how to use
them (uhich is not eosg) in o
lutwe issue ol A&B Com-
puttng,

A. The Jirst BBC Micro speech
synrhesiserc ore now being ship-
ped to customers- They consist ol
tuo chips thol ore plugged into
the lorge empty sockeb ot the lelt
hond side of the ptinted circuit
boord. lJ you hooe on lssue 3
boord (or eorlier), some ninor
modificotions need to be car ed
out on the boord, usuollg by gour

deoler. (You con discouer whol
issue your computer is by toking
the couer olJ the machine ond ex-
oming the board lor o messoge.
usuolly Jound in the upper right
hond corner oJ the boord)- Thus.
oport Jrom the modilicotions, the
fitting process is similor to thot re-
quired to instol! Worduise. ot the
new operoting system.

Once the chips ore instolled
in the boord. |ou con storl mok
ing your computer speok im
mediotely All the diflerent words
in the stondord uocobulorg ate
ossrgned o different number. For
exomple. the number 779 cor
rcsponds to the word 'COM
PUTER'. To moke the computer
sog a speciJic uord, t)ou simply
use o stolement of the form:

souND - 1.179.0.0

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

of technical queries which
are causing you problems.

: :reot many BBC Micros ore
:iith monitors uhich don|

: ) speoker ouoiloble, so it tros
i:iar!, fo use on intetnol
:,:et. I houen't heord ol
'e corrging out o modifico.
:t use the TV speoker. The

.. .\lrcro does incotporote o
'*? control uhich can be in

:::d os needed. fhis oiso hos
. "zct oJincreosing the leuelol
: ,zz usuolly heord lrom the

\- -.:tn houe been known to
. ' : --, such o det)ice, but lor the
: . ';. WotJord Electronics
:': '' Rood. Wotlord) sell o

: -: :c extend the number oJ
. -:'-: :c: the moximum ol 76- lt

A. The Junction kegs do not uork
becouse under Operoling Stsrem
7.00 and oboue (one oJ which
you obuiouslg ho\e) the lunction
keys giDe speciol codes uuhen us
ed uith the Shi./t ke!,. rxhich
comes to the some thing os using
ShiJt Lock. Thus. rhis is not so
much o bug. more o trop lor the
un@or9.

A. Il gou orc using the old
operating sgstem. you will houe
to pull out some RAM chips to
ochieue this - tuhich is not o
good ideo iJ gou intend to do it
oJten. On the new (post 1.0)
operoting systems, tgpinq ' *FX
254,64. lollowed by 'CTRL

The Jirst porometer tells the
computet to use the primotg
uocobulory chip. while the se-
cond tells the computer to use the
179th word in the uocabulory.
The lost tuo porometers are not
used at present. (The Jirst
parometet con toke on other
nhtes thich ore detoiled in The
Speech Syslem User Guide,
uhich ollow speech to occur Jrom
o uocobulorg held in RAM. so
thot the user con inDent his ou)n
u, ords).

The 'phrose numbet' in the
stondord )ocobulorg con Joll in
tuo ronges- Normollg. numbers
lrom 127 to 291 ore used- These
numbers correspond the entire
o ocobu lory orronged in
olphobeticol order- AlternotiDelg,
using numbers lrom 32 to 126
giues u.rords linked to their ASCII
representotion. For exomple, 42
is fhe ASCII code lor on osterisk
(or multiplicotion symbol). Thus,
souND - 1,42,0,0
giues the Dord 'TIME' (you con
odd an's to the end to moke it
'TIMES'). Porometers lrom 0 Lo

31 houe odd ellec*. I porticularlg
enjoy the efJect of:

REPEAT
SOUND
FALSE

SOUND
- 1. 13.0

- 1,9,0,0:
O: UNTIL

The primary Docobularg is prettg
comprehensioe, but hos some
surprising omissions (ME', 'MY'
ond'TURN' - oitol Jot gomes, I

Q-What istheTABkeyfor ? Mine
dcn't seem to work.

Q, How can Iprint on the bottom
right-hand character position in
MODE 3? VDU 5 doesn t seem to
work properlg .

Q. Whilst doing a dump o{ the
contenb of my Operating System
l.(n EPROM I came acrors
tefer€nces to commands called
'* L|NE and +CODE Trying
these still gave a bad command'
errot. but they must do
something. What?

Q. When I have Shift Lock
engaged on my BBC Micro. the
red function does not work-
whv?

lD I have a disc-based computer,
E with Wordwise. This gives

-asingle 
spare ROM socket l m

rE wonied that I m going to run

-F@n. 
Will Acorn be sellins (or

r bd adv€rtising) an expander
kd-r

Q- I hav€ written a program for
my Model B BBC Micro which I
think rs worlh selling Th€ fiouble
is. I don'l know how to s€e it ir
will run on d Model A - is rhere
any way o{ turninq mv Model B
into a Model A?

Q- Whal does the speech syn
thesiser for lhe BBC Micro consist
o{. and what exactly does it do?
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(G Why do€sn't the BBC Micro
lEpitssound eflects through rhe
lU +eaker, in the same wav as
lrCommodore VIC 20 does?

Q. I have heard that my new
opeaating s!,stem conlains some
neur 'P!-TO oprions designed to
lill are6 wilh.,r(rrr ls rhrs trde
and i[ so. how are thev used?



would hooe thought) ond sofie
euen more surprising inclusions
(ENGAGED','BETWEEN' etc).
The size ol the locobulory con be
increosed b9 moking tfiings
plurol. ot combining words- For
exomple. 'lN' ond 'KEY' giDe, not
surprisingly, ?NI(EY'.

Finollg, the speech sysrem is
modelled on the ooice ol Ken-
neth Kendoll. on ex-BBC neus-
rcoder. ln prcchce, il iust sounds
like onyone else . Generclly , in-
telligibility is good.

As o posrscript, when I Jitted
my sgnthesiset, I litted ttuo 12
inch wires ocross C72. By alter-
ing the lenglh ol these wires,
while they ote twbted together, it
is possible to olter the pitch ol the
ooice. It doesn't quite sound like
Selino Scotr. buf i, is o storfl

a Fot on tndepth ondlysls
on the nea speech chrp turn
to our specral teoreu (see
.contents' tor page number).

A. Appotently, o technicol
manuol is und* ptoduction ot
Acorn, but I wouldn't hold gour
breoth. Here at A&B Computing,
we ore trying to put together o
conplete list lor OS 1.2O. When
this mommoth losk is complet d.
the lbt @ill be published in these
poges. So tty to contoin yourset
Ior o little longer.

A. This is cotegoricorly not tue -
the 5y',5050 chorocter generotot
used in MODE 7 connot opercte
ot o high enough speed. ll Vou
want to disploy 80 columns in os
little memoty os possible, I sug'
gest you inoestigote the possibility
ol designing o mode with, soy, 16
Iines oJ 80 charocterc. This will
toke up 1OK ol RAM, compored
to 16K Jor MODE3 ond 20K lor
MODEO. Detoils on desighing
your ou)n displog modes ore in-
cluded in my book 'The BBC
Micro Compedium - I belieoe thot
'Beebug' did a much shotter orti.
cb on the subject, some fionths
ogo.

A. FORTH is oooiloble lrom ot
leost lour sources. most ol uhich
ore od\ertised in this mogozine. I
hooe used the Acornsolt oetsion,
but connol comfienl on the
others. The 'TqFORTH', Jrom
Le\el 9 Computing, hos en-
thusioslic lollowers, moinly due
to their FORTH toolkit. which
seems to ollet mony powerlul
leoturcs.

AcornsoJt ore selling o uer-
sion oI LISP (o poweiul ottiliciol
intelligence longuoge). I hooen't
seen it 9et, bul il is aPqorcnllg
reosonoblv stondord. Acornsoft
ore olso qZtr,ng reody o uercion ol
BCPL (o pouerlul longuoge.

lrom which 'C' ruuos derioed)
uhich uill be in ROM lorm.
There is o whole deportment ol
Acotnsolt dedicoted to ptoducing
longuoges, so ue con expect
some mote ooer the next leu
months. Ho@eue., their Perlor-
monce in stpplying monuols
leoues o lot to be desired-

So, thete ote nol d gteot
mony ditJetent lo nguoges
oDoiloble ot lhe momenL ln o few
months time, lhe Z8O second
processor Luill begin to be reodily
ovoiloble. bhich will ollow o
whole gomut ol longuoges to be
used, The price ol the 280 box
(82991 includes one of seuerol
populor CP/M soltwore
pockoges. ond seoerol longuoges
will be ouoiloble in th$ t o9.

A. I don't know il onyone hos
tried this. but I suspect it will not
be possible, or ot leost. il it is
possible. it will be o trickg job. For
exomple , oll the memory chips
(both RAM ond ROM) will hooe
to be reploced with loster chips,
which @ill prooe expensiDe- On
the other hond. the BBC Micro
does not use soltuore liming
/oops fit uses 6522 timers in.
steod), which will moke the solt-
uore side easier, ossuming the
hordwore could be orronged.
Noturolly. there b nothing lo stop
9ou pulling out the 2MHz chip in
gour computer and reqlocing it
with o 4MHz oersion. but unless

you corry out some other modi
lications, thete will be no
increose.

A. fhese photogrophs orc
bosicolly lormed bg oiming d
cotnero ol sonething, therl
leeding the outpul ol the comero
into a speciol box which conuerts
the dolo into inJormolion the
compuler con understond. The
whole box ol tricks costs obout
t1000 (lor the Apple). A similor
system lor lhe BBC Micrc aos
demonstroled on the BBC TV
series Moking the Most ol the
Micro - ll you get o chonce, uolch
lhe repeot in Nouembet lo see il
in oction.

I don't know ol ang similor
commerciol svslefi lot lhe BBC
Micto bul I om sure thot so-
meone is @otking on il.
lf you have a problem to do
wtth any aspect of your BBC
Mlcro why not iot lt down and
send lt to Jeremy Ruston. In
each lssue ol A&B Computing
he wlll answer a batch of let-
ters. Send your query to: -
Q&A
A&B Computlng
145 Charlng Cross Road,
London,
wc2H oEE.

Q. What lanquages besides
BASIC can be run on the BBC
Micro?

Q. ls it pGitle to swap the
zMHz 6502 inside my BBC
Micro {or a 4MHz vefsion. to
make fi'lngs run twke as fast?

MODELS A/B

Q, At my local computer club. I
saw an Apple computer being
demonstrated with incr€dibly
realistic pholos of a girl on lhe
screen I would love to be able to
do the same thing on my BBc
Micro. but I can't s€e how they
could put such a photo$aph into
a compuler in the fiEl cas€.
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Q. I keep r€ading about various
unknown .FX calls. and I am
frankly annoyed thal they are not
described by Acorn. Will a com-
plete lisl oI .FX calls ever be
made public?

Q, I hav€ heard that it is possible
to tweak MODE 7 into displaying
80 characler lines. ls this true?
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Anoaher Advenaure?
-:'. t Budgett

I 'ie domestic BBC Micro user
-::. :Trust come a Point when the
, .arlon dawns lhal cassettes

, : -:r not going to be of use any_; The commercial user has
'.:1,, moved on to discs either

: -qh the BBC s own drives or
'- :he Torch disc pack, but the
-a user has been content to.-jgie with the 1200 baud

The problem you must face
. ..o!u can you justify buying

-Pthing lhat costs nearly as
- -:i as the computer again? The

_.:rative approach to discs is to
. : : alone and add a proprietarg
: . e rvhich will be cheaper but re-
- :es a good knowledge of

:ering and interfacing.
r :'r:ething that mang people will
. :.1 be nervous of doing.

So. is there another way of
, ir)g a mass storage system on-

. our computer that willbe faster
rr tape. as easy to use as discs

, r !-et still leave you with both
, -:l, and legs attached? The
: !.rer may well lie in a device
: :d the Hobbit from Ikon Com

: :.r Products. It's not actuallg a
.., device. it has been available
' rhe NASCOM computer for- :nd a year and the Philips
::alcassette mechanism is even
:.r But thisisthe firsttime that it
:.. been implemented with a
:rplete operating system. And.

. r l35 plus VAT it appears to be
:::lly placed between the ex-
i-:g tape system and the expen-
- .. disc.

OPEN THE BOX
. re Hobbit is a smallblack box. It
:.mprises a black metal and
:.astic cube 90mm by 95mm by
-lomm with the tape loading
:Jor at the front. four rubber Ieet
:: the bottom and two sockets at
':e back. Also included in the
:ackage are a manual, two leads
::d a PROM containing the
:evice's operating system. Both
:ables are fairly short; indeed the
::ra cable was somewhat shorter
::.in the powerlead, which means
:.ar the unit has to stand fairly
:.trse to the BBC Micro but that's
-:t too mpch of a problem.

The standard cable set will
:3rer for two drives which means
::at expansion to a dual drive
.,srem only requires the purchase

lf you find tapes take
too long to load on your

BBC Micro and you
cannot afford discs, the
Hobbit drive could save

you both money and
time.

o
o

beenfitted you willnow haveto re-
position one ol two links and
possibly cut the lead on one com'
ponent. Now you can re-assemble
the keyboard and case and pro
ceed to plug the leads in.

First to go in is the data lead
which {its into the user port socket
underneath the micro. this should
be poked into place with the clips
provided on the socket. The other
end of this lead goes to the socket
at the back of the Hobbit. The
power cable fits into the slighdg
precarious auxilliary power socket
under the micro and care must be
taken to ensure that the polarising
lug on the plug is on the side
nearest to the computer or spec
tacular damage may result. In
theory it shouldn't be possible to
plug it in the wrong wag rotrnd
but... With the power cable at
tached to the Hobbit you can now
turn evergthing back on.

IS THE HOBBIT
SWITCHED ON?
lnstead of the familiar. friendly
greeting from the BBC Micro on
the screen you should now have
the following:

of a second Hobbit, the operating
system will happily handle both.
The cassette supplied with our
review drive was, although of ex-
actlg the same size as a dictation
machine tape, of digital quality
rather than audio. Given the
speed that the system operates at I
would highly recommend that
these are used even thotrgh they
do cost nearly !3 each.

ERECTING THE
HOBBIT
Installing the Hobbit is no easy
task. Mainly this is the iauh of the
manual, of which more later,
rather than the basic ideas behind
the system. If you have any wot-
ries about opening the box of your
precious BBC Micro then gou can
send the whole lot to Ikon and
they'll install it Ior a 15 note (plus
VAT of coursel). If you have no

qualms about opening the box
then the installation willtake some
five to ten minut€s of your time.
but don't rush it ot you could
damage your micro.

The first task is to make sure
thatthe poweris offand the plugis
removed ftom the socket. Now
remove the top cover of the BBC
Micro and the keyboard assembly,
a total of four screws and three
nuts and bolts. You should now be
able to see the ROM socket area at
the front of gour machine on the
right-hand side. The idealplace to
fit the operating system PROM is

IC100 but it can go in 1C101 or
IC88 if required.

Plugging the PROM in is
quite hard work, the sockets
Acorn chose are not the nicest. so
make verysur€ thatallthe pins are
straight on the clip before you give
it that final push home. Depen-
ding on where the PROM has

This indicates thatallis well. Ifyou
don't get this then ttrrn off and
check everything again very
carefullyl

What you now have is a v€ry
fast tape system which will obey
(almost) all the commands that
gou have previously used on the
cassette tape system- However,
there is one major change to be
made to the way you operate.
Each blank tape must first be in-
itialised and each side of the tape
needs to be given a unique name.
This is achieved by using the
*FORMAT FFF command

which initialises the tape and gives
ita volume name whichcanbe up
to eight letters specified byFFF. As
a confidence check type {,CAT
once you've formatted a blank
tape and this willshow you what's
on it. f)on't be perhrrbed by noises
coming from the Hobbit drive, it's
under complete control of the
ROM and knows what it's doingl

CONTINUED OVER
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Ikon Hobbit
Philips digital micro cassette
750 bytes per second
50K per side
25 seconds average
138 total
5 active simultaneously
750 bytes per file
2 buffers initialised automatically
t135.00 plus VAT
€17.50 plus VAT per six tapes
lkon Computer Products
Kiln Lake
Laugharne
Carmarthen
Dyfed SA33 4QE
099427-515

Buffer size

Costs

Supplier

Technlcal Data
Drive
Speed
Capacity
Access time
Number of files

MAKING USE
The sheer speed of operation of
the Hobbit should totally change
the way you use your BBC Micro
in that the handling of larger data
files becomes a realistic operation
time-wise and doesn't take allday.
All the basic operating svstem
commands you Previously used
on cassette are present a nd correct
(with one exception that I'll cover
in a moment) so you can SAVE
and LOAD programs as normal.

However, to add to the
facilities there are a number of ex-
tra functions available- The
catalogue oI programs stored on
the tape can be accessed directly
from the index display so it is
possible to *CAT the tape and
then simply type either the name
or file number olthe proqram you
wantand pressfS to LOAD orf9 to
LOAD and RUN. If you want to
rehrrn to the conventional cassette
system then *TAPE will achieve
this or vou could simplv tvpe
*BBC and the Hobbit Operating

System (HOS for short) disap-
pears completely. (Note: *HOB-
BIT will get it back alter a '* TAPE
butonly a Break willrestore itfrom
a {.BBC command.) Later ver-
sions of the HOS use 0 and the
Break key instead of {.BBC to
r€set the system.

The tLOAD, * SAVE.
*RUN, *SPOOL and *EXEC

funtions are all implemented as
usual and should need no further
comment from me. However,
there are a number of totallg new
functions available which the
cassette user will not have en-
countered. {'COPY will either
duplicate a file on the same drive
or copv a file onto a second drive.

'm'

This is the first command that in-
corporates the @ Inhibit Check
symbol. lf you are copying a lile
and the HOS finds that there is
already a Iile with that name in the
catalogue itchecks with youlirst to
make sure you wish to overwrite
the existing file. You can also sup-
press this check so it does it
automaticallg- You can
*RENAME files on the tape,
+DELETE a single file or +KILL

the whole tape. Once a file is
deleted it isn't removed from the
tape, it is merely struck out of the
index list, so lkon have thoughtful-
ly provided a *RECOUP com-
mand to recover the last file
deleted. This onlv works if you do
it immediately, a SAVE or
*SAVE will overwdte the actual

file area and all will be lost.
One ofthe apparentquirks of

the Hobbit system is that, because
it works on the directory or index
system, it can appear to take
longer to LOAD something than it
took to SAVE it or, indeed, uice
uerso. This is because it has to look
up the file in the directory andthen
spool thror:gh the tape until it
reaches the correct point. This
shouldn't be much of an inconve-
nience as the transler rate for in-

formation is 750 bytes per second.
Compare that to the fastest BBC
cassette speed of 120 bytes perse-
cond and you'll see whg lkon
claim that it is halfwag between
tape and disc in operating speed.
Each tape can hold around 100K
of information with a maximum of
138 files.

It is in the area of files.
specifically data files, that the
small differences between the
HOS and the BBC'S Cassette
Operating System or COS occur.
The commands affected are the
OPENIN and OPENOUT file
operators. Under the HOS they
have the same Iunction and need
to be qualified with one ofthe four
control codes provided. The
default values for OPENIN and
OPENOUT are different in that
the first gives access for both
reading and writing and the latter
only provides write access to the
file. However. the OPENOUT
command can be restricted to
either read or write only by using
the W or R conhol code.

The maior problem is that
while the Hobbitcan handle up to
five files simultaneouslv it onlv in-
itialises suflicient buffer space for
trJo. Yes. even the Hobbit eats

more of your precious RAM and
as angone who has read Tolkein's
tale knows they like regular
feeding! Each buffer must be 750
bytes so the inital memory loss is
some 1.5K, which is less than
d,scs would take but still painfully
expensive for the user. With all
five file buffers initialised (the
manualtellsyou how), you've lost
nearly 4K of user memory so it is
well worth making sure that you
are doing things as efficiently as
possible when dealing with data
files.

MOANS ABOUT
THE MANUAL
That was the good news, now for
the bad. The manual is a poor
thing indeed. Currently standing
at some 16 pages oI poorly laid
out and, even worse, badly
thought out A5 sheets, it doesn't
do the Hobbitjustice at all. The ln-
structions for installation are not
good, it doesn't even appear to
warn you to turn the BBC Micro
off before you start, and the
diagram showing the location of
the various components is a hand
drawn scrawl.

A re-write and re-packaging
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:::on is called for here, d€cent
-r,es should be included and
-ld be helpful if someone

-:d the spelling too. lt would
:€ nice if Ikon could see their
:c including some of the

-es for data file handling on a
::rd supplying this with the
:: the package because this
: the least well explained of

:: and yet willprobably be the
:1 many home users buy the

TECHNICAL
FACTS
' :?a of using a very fast digital

-.? ior personal compllters is
.: iacrly new. lndeed, the

: ! drive that the Hobbit uses
. :?n around for three years

aut has seldom been im'
_ -:red. Ikon themselves pro

: a naked module for the
- - IOM range ofcomputerslast

.. rich seemed to gain some
i:3nce. bul everyone else

, -r on with the domestic
.::? This year. however. we

.een the Epson HX'20 and
: .arp PC l25l makinguseof
- cro cassette and there ave
_. to come too.
ihe advantages to be gained
i :crmous. in terms of speed
r --:arion. physicalsize and the

: cithe operatingsystem lhat
= 

provided - it has no match':re based form. Hybrid
::s such as Sinclair's long

, ::d Microdrive and the: : \CI 3' disc have yet to be
- - in terms of reliability and
' :xist in sulficient quantity.
:re question that must be

.- r is whether Ikon have
: jed to link the micro cassette

-- 3BC Micro in the best possi-
..a'-;. There are t'JJo areas

. _= rhey appear to have run in

.- 51ems and, sadly, not ac'
. told anyone about it.

: .-se the tape needs a timing
: : .rritten onto it to enable il to

:-,, program or data file lkon- : .,. the BBC s timer and cor-
: :s contents. It should have

:ossible to use the sgstem
- end to generate a timing

: : ',Lithin lhe Hobbil rath€r': -- mess up a system variable.
::e other reported area ol
r arnt is that the Conhol B

: . r:.ility fails to operate as nor-

mal when the Hobbit is installed. I

couldn't establish the truth oI this
claim as at th€ time ol the review
our printer was taking,ts annual
holiday and lkon reckon that it
doesn't happen on their serial
pinter anyway. If it is correct that
this facility is disabled then it would
be kind of lkon to warn us and ex-
plain how to get around it with the
VDU2 and VDU3 commands. see
pages 404-408 of the User
Gulde. Apart from these niggles
they appear to have provided as
good an implementation of the
unit as possibl€.

LASTWORDS
Given that your usage of the BBC
Micro is being limited by the
amount you can store and access
within a reasonable time and that
9ou either cannot afford discs or
simply don't think that you really
need them, the Hobbit is probably
your only real alternative. It reallg
is halfway beh^,€€n the two in
terms of price. speed and
capabilities.

My only regrets are that the
appearance and usability oI the
excellent Philips drive are Iet down
by a shoddy casing, a poor

manual and a generally unprofes-
sional appearance to the whole
thing. Given a nice case, a better
manual and an overall uplift in
quality it deserves to succeed as
the price isright and the HOSflex-
ible enough to satisfy the market
for which it has been designed.
lkon could, given a little attention
to detail, have a real winner on
their hands provided, of course,
someoneelse doesn't beat them to
it with a 3.5' Sony-type drive!
With technology pro$essing as
qu,ckly as it currently is, that'squite
possible.

!

HARDWARE/HOBBIT
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MODELS A/B

Shdtpet

Here are two card Playing
games for the price of
one to run on your BBC

Micro.

II you fancy yourself as something
of a card sharp, then here is a
tremendous double bill for you
and your BBC Micro. The first
program is based on the old
Iavourite, Pairs, in which you
have to match up two cards.
However, there's an exciting dif-
ference to this version which you'll
soon lind. The other program has
been developed from the game of
Snap and includes a number of
difJerent shaped space vessels!
So, pack away your deck oI cards
and g€t typing.

PAIRS
Pairs is a version oI a card game
which has been modified lor the
BBC Micro and at the same time
has had a bit ofspice added to it b9
introducing a little flutter between
each round.

Inshuctions are briefly given
at the start of the progam but if
you wish to save a bit of typing
thes€ can be omitted by removing

'Mode 7: Procheader'from line 50
and by deleting llnes 1170 on-
wards. A more detailed explana-
tion ,s given here.

IN CREDIT
The player isgiven a startingcredit
of f25 and 48 cards are dealt out
in four rows of 12. Odds are
selected at random and lall bet-
\reen two to one and seven to
one. These can be altered if re"
quired by changing line 850. At
the start of the game the player
stakes a bet of between f 1 and €5.
Because at this stage, you have no
idea of th€ layout of the cards it is

the required card's p
example, the top righ

advisable to place a low bet. Next
the first card is selected by typing

Fosition
thand card

would be L1. whilst the bottom
left-hand card is A4.

The selected card is then
displayed. At this stag€ the player
may be given the option of doubl-
ing or hebling the stakes. lf you
have this opportunity, only use it if
you think you may know the posi'
tion of a matching card.

II the two s€l€ctions ar€ the
same your winnings are added to
your credit and the two cards are
removed from the screen. lI the
two cards don't palr up they are

simply turned face down again
and the game continues. The
game is completed when all cards
have been paired up or you go
bust. Try to accumulate as much
cash before allthe cards are gone.

IN COMMAND
The program follows the standard
BBC Micro's layout with the main
bodycontained up to line 150 and
then using procedures to perform
the necessary tasks.

The'r'TVO.1'command
turns off the interlace and helps to
produce a steady picture and the
' * TV255,1'drops the screen for-
mat by one line. Both these com-
mands only take ef{ect after a
mode change. Note also that
' * TV0.1' has no effect in Mode
7.

A point worth rememb€ring
about the ' * FX' and 'TV' com-
mands is that anything alter th€m
on aline isignoredso youcan only
use one per line. If other inshuc-

in
ot
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,]

?
aI

3
e

2*

tt
2

)2
a

a

at
Z

CL
BS
AS
A,S
N$(12)
s$(12)
c$
SP$
x1,Y1

are on the line you must
the t FX'commands last.
line contained ' * TVo.1:

Credit left.
Information of card character.
Information of card character colour

tTV255.1' on the same line
then only the Iirst command
would be implemented.

Description
Main body of the program.
Seeds random number generator and turns off,nterlace.
Drops screen format by one line.
Selects graphics mode, turns off cursor and sets text win-
dow.
Changes palette colours.
Dimension arrays.
Initial setting of variables.
Plays game untilall cards are gone or player goes busr
DEFPROCSETUP
Combines text and graphics cursors
Sets out letter and number matrix lor card positions
Places cards on the screen.
DEFPROCCARD,
Select colour of cardt il F=3 card is cleared lrom the
screen. il F = I rhen while card is pnnted and if F = 0 rhen
card is printed face down
DEFPROCSHOW(j)
Joins cursors and determines colour of pr,nted card.
Prints face on card.
S€parates cursors.
DEFPROCSHUFFLE,
Sets up local variables.
Reads data.
Shuffle cards.
Sets up pattern on backs of cards.
DEFPROCLOOK
S€lect which card is turned over for examination.
DEFPROCEXAMINE (main action proceedure).
Displays initial credit.
If card already selected or gone asks for selection.
Draws and shows card.
Checks to see if stake can be altered.
If it can. then carries out alteration.
Displays new credit and asks for next selection.
Repeat action as for first selection.
Checks for like cards and adjusts vatiable as required.
DEFPROCCLEAR.
Turn cards back to face down or removes them if F = 3.
DEFPROCWAIT(t).
Delay loo
DEFPRO

p.
CPLAY

Selects odds.
Print out playing details

Arrays used in the card shuffling sequence

Temporary variables stored because X and Y aher but old
values are requir€d again at a lat€r stage.
Used lor production of paftern on back ofcards. Pattern if
made up from three CHR$ 37 characters. These are the
'%'symbol.

1O FEtl ********PAlRsiir***:
2r) FEfl ***+FRElrA FEFRrlr.r+iir
:r:r Ft-tl rlErrRICOl'l! SoFTLAlrE*
40 tlEll ***APRIL 1oE3 (C)I*r
iO X=RN!(-r I E) FOOET FRTICHLAL'Etr rIvo, 1

60 *TV755, !
/(, llotrcs, v!U23, 1O, 3:, O, ai (,, :t,'.r, .l t, 1r, .:()
AO VDU19, 128,4i Oi 19,2, O' O;
90 DtMA(4S), At(4S), !!,(48), S(4A), Ni,( 12), S$(4), Ci(4, 12),

sPr ( 4a)
loo 'F-o: cl'l-o, cL-25: PRocsrruFFLE: PHocSE] ur
l10 REPEAT: PROCPLAYI PRoC'IAIT(2) PROCCLEAR UNTIL Cr=48 O

n cL<t
120 Ir:Ci!=4AIHEN PROCEOOD ELSE PROCBAD
T3O PRINT,,TAE(3)"PRESS KEY /Y'"''-" F'OR ANOIHER GAIIE'
I4O A!'-GET3: IF A!l="Y" TIIEN RUN
l5O CLg, COLOURI2?: CLG llODET EN!

I70 DIiFPRI]CSETUP
lao VOUS: GcoLo,3 C=l
l90 FoRY-943I O44AST[P- 145 l'i0vE64o, Y: F'RlN'Ic: c'c+l NEXTr C

*65: FqRx-SOTOI ISOSTEPlOO, HOVEX, 44a: PRINTCHRTCi : C-C+l: NEX r
VDU4
2oo FORY=923T|I488STEP-145 F0RX-SOTO!15OSTEPlOO: PROCCARD.: 

NEIT,
210 ENDPROC
220 :

23O DEFPROCCARD
24o lF F-3 IHEN GCOLO, o ELSE 6COLO,3
250 ltQvEx, Y: DRAlrX. V+90: DRAIX+55. Y+9O: PLOTaS, X, Y

:i6O DRAIIX+55. Y, DRAllX, Y: PLOT8s, x+Ss, Y+9O, IFF'ITHENEIOPRO
c

27o vDUs IF F=3 6cOLo,3 HovE)(,Y+6o.PFINT", "ELSE GCOLO, I
: IIOVEX, Y+29: PRINTBAEK'

?EO VI]U4 ENUFROC
29(l :

:-{o DEF|.FADSHOIi(J'
3 1O VDU5 lFA, ( J ) = "R" l'llEN(iCDLC', lELtErlCOLO, 2
3?O llovEx, Y+90 PRINI!3(.r)
-rru vtru4 . LilrrPRrlc

3!O OEFPROI]5HUFFLE
360 LOCAL97., TZ, UZ, SZ=t
:I7O FRINTTAB(O,4)"PLEAsE UAIT I.II]ILE I",,"SHUFFLE ANT, D

EAL THE"..TAE(A'"CAFtI9"
llr(r FORTZ= ITO 4, REAO5, ( T:Z ) NEX r F OI(l Z.1TO12: ECADNIi I Z l

NEIT
39(' FORLIZ=t1O 4: FDnTZ!llOl: il,(Lrz, T7;)-N5(T7,)+.,1(62)
4OO NEt l:97:=SZ+r NEI r
410 FORTT=lfO4B
420 UZ*RNI] ( 12 ): SZ-llNU( 4 ): Ir i:n{Ez, Uz)'""lHEN4:(,
43O SFa(TZ)-Ca(SZ, Uil,l Ct<c.Z, |J7:t -" "
44C, Bt I 1 Z )..LE[:T$ ( SFla ( l Z ), I ) At ( TZ )..n IiillTii ( liit't ( 1 Z ), I, NE

xt
4!0 t+ACl({i=CllR{,37 +ri llRgi 1 1+ qHtl!iB'}r-:llB1l7 trlHkl,l I +illlt(a8{'Cltlia3

BACK$

210

330

440

w
740

660

7m

780

820

900

880

Calculat€s caedit after stake
1060 Various sound effects -planatory.
1160 Finishing mesages.

.I230 DEFPROCHEADER
Starting instructions.

the procedures are self ex-

\-ARIABLES USED
: Determines how th€ card is drawn: F-0 - card face

downl F= 1 - card face up; and F= 3 - removes card.
Number of cards paired.

PROGRAM LISTING: PAIRS

CONTINUEO OVER
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A4
7
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a
V

e
2t ,

at
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J
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aZa.
Z

460 (DLOURIz9 INIJPR('C

4SO UATA R, B, tt, B, A, 1,1,4, A,4,7, !, ?, J, A, I

a,(ro oEFPFDt:LOOtl
510 I-GET lr'x{65nrl x:;76 SOUNOI, -1E, 1C'0,5 rlrlT[r51oEL]E 9rl

uNDl, -19, 14O,3
52O Y,6ET tFYd4'7OR V:)t: sOUNOl, -15, IOC', !: iiOTO9TOELSE SO

uNtr1, -- 15, 180, 3
53O X-X-64: Y=Y-4S CARU::(Y.-t)rl2+X X-lrlOO-5O: Y=1064-(Yr

14=)

=4O 
ENOPROC

:i6I) I]EFPBOI1EXAIIINE
570 PIiDf|:lliEOI t] PRTNTTAB(0, E ) "EELEEI fIIlrlT EAHtl"
5eo FF9CLTIOK
!9C, Xlll V)..Y aAkfrl+[Akf'
60l) IF A(CAROI)=l THEN vDU7. GOTOSEO
61C' NRUCCARD 

',RO|:SHOU(CARD) 
GA ELE-IiNE(4)

620 II-- GAMELE=2 AND STAKE*2<CL THEN FRINITAB(O,B)"DOUBL
C YDUR :T1AIIE'J]": GDTO64O

630 Ir 6AFBLE-3 ANIj .iTAliEr3tEL TIIEN PRINT'IAE(O,e)"TnEBL
E YOUR 9TARES.''"ELSE 670

64(' F,kOCCHAN6E, A$.tiET$ ilA'S<1"Y" AND A$<>"N" TIILN 640
65D tt A$*'Y" AN! rlAl'IELE*! TIIEN STA|(E.STAI{E}2. FfiINTTAEI

0, x).NEl, sTAr(E ," EtAriE, t.L=C!-(SrAtiE,/2)
66r) lF At!"Y" ANtr GAT,IELE=3 TUEN gTAKE=GTAKE+3 PRINTTAE{

O, 3) "NCll STAI(E ", STAKE: (L=CL-(STAI<E/l 9)
O7O FRSCCREOI T: PRINTTAB( O, E ) "gELEC T gECOND CARI] "
660 TFOCLOGK
690 x2*x: Y2=Y, CARD?-CARO
7OO IFXz=X1 AND Y2-Y1 TI]EN vDt 7,6ETO66(,
71O tF A(CARDz)=1 THEN VDUT GOTODEO
720 I.ROCEAIID PRDESHOII ( CARD )
730 lF Et(CARDl )=E+(CAROz)PRoCr.r0N: F-3 Cll=Cl'l+?: STARE=ODo

!i*s'l AkE+S] AkE: iiL=[L+ri']Al<E, AlCAFit)=t A(CAtl!!,-1 ELSE PROC

740 ENDTjROC
750
760 DEFPROCCLEAR
77O I=X l, Y-Y1: PRDCCARD X=X2: Y=Y2: PROCCARD
7BO ENDPROC
7ro
soo DEFPROCUAIT(l)glo LOCALZ: z*TIl.1E, REPEAT UNTIL lIl"lE-ZlT*lOO
E2O ENOFRqC
830 :

A4O DEFPROIPLAY
A5O ODDS=ANE( 6) +1
e6o cLS: PRINI'"ODDS IFFERED ARE ", ODOS, ": l": PROCCREDIT

PRINTTAB(0,5)"YOUR STAKE,, "'J
STAKE=GEI IF SIAKE>CL+48 OR 5TA(E<49 OR STAKE>53T|iE
ELSE STAKE-gIAkiE-48: PRINL STAKE: VDUT
CL-CL-STA(E F=r PROCEXAI'IINE
ENDPROC

TIEFPROCCREI}i T
PHINTTAII 16, -r ) str: ( 4 ) 1 AB ( Q, 3 ) "YOLTR CREOI I tS
ENEPROC

e70
aao

il 960
890
900
?10
,20

940
?50
960

: NEXT
?eo

1000
lolo

NEXT
1020
lo3l)
lo40
I O.JO

lo7(l

CL

UEFPROCLION
f ORS+sO IO2OOIT EI tr) Sarl.lNlrl,-'1(,,5, 1: SOUND2, - 1O,5+25, I

BEFTTfiUCI'AIL
r:OR3&501 U?45'Mi-! !Lr!N! l, ., lc,, 5,'i !!UND?, -lO, 5- t5, !

cNET,Rr.lt

ENIrFtu:

!EFI.ROCCHANGE
t:oRL.lTU3: Fok 5=.1OoTO l9OSTEP3o: :DUNtrl, '' 15, s,2, NExT,
ENIJPROC

IOEO OEI'PROCGIJOI]
1O?O ILE ['RIN'] TAII( 4, 1 ) "GTIEAT'iJTIJF F' ! ! "'
1100 f,RtNT. YOr.r'VE SLEOFE0 ', CL
1110 ENDiIROC
\ \70
1130 llEFPfil|tBAD
I14O CLs:F'RINITAE(2, 1)"sUCKEII! ! YLIU'VE"'
1 190 PFINT" LOgT EVERYTIITNG"

lt70 :

11gO OEFPROIHEAOEfI
1 190 l'FINTTAB( 1 1, t )CHRrc13L), rlllFit141 j "44 PAIRC,')"I AB( 1 1, 2

)aHRi1loi ['HRa141r "ii PAIRS ;]'
I 2O(, PNINTTAts ( 2, 4 ) "PAIRS (OI'IUINI'5 EOTH I,IEI'IORY ANLI'JIiILL"

." I,,IITH A CERTAIN AM'-]UNT I]F LUCIiI YOU"'" 
"TART 

HITH
ONLY '25 OF CFEBIT. THE"'" IDEA 15 IO PLACE YOUR IJET AN
D TRY Tq"," IIATCIT UT PAIR5 OF CAROS "

1210 PRINI"CARD SELECTION IS BY LETTEF AN! NUIIEEB"'NFOR
EXAMPLE /83, AFTER YOUR FIRSI PICK" "YOU MAY I.'INE YOU H

AVE A CI]ANCE TO AL'IEF",'YI]UR I|TAI<EB YI]UR INITIAL BTA(E I'1

1 IO '5, YLIUR AIPI IS TO TRY IO CLEAF"
122C, PRINT'TIIE OECI,: OF CAI(trS ANlr AT THE 'rArlL r1fiE".TAB(

2).4I1]UTULATE AS MUCH CAgH A9 YI]U CAN"-,.TAE(lf,)"GOOTI LIJC
r.l",'.CHR!tt36,(HFa131"PtlEss IllE 9PACE-BAF TE a-TART GAl,lE. "

t23O A=6ET ENDPROC

SPACE MATCH
Space match is an updated ver-
sion of the timeless game of Snap.
The idea of producing a simple
game of Snap was nearly thrown
out b€fore it got pass€d the doodl-
ing stages, but encouraged by my
two young children who always
se€med to b€ playing itwithcards I
persevered and came up with the
following program. So, if you
have young children, grand-
children or are simply very young
at heart, give it a try - my k,ds
don't use cards now!

There is nothing too spec-
tacular about the program, but,t
can be easily altered to suit in'
dividual tastes. For example, I
have only used five different

shapes oI space vessels but you
could have more shapes and
change the concept completely by
designing your own ideas into
lines 1170 to 1370. If you use
more than five shapes, don't
forget that your chances of 'snap'
will be reduced.

In this basic program, I have
not included a shuflle routine
because I thought that simple ran-
dom selection of numbers was
quite adequate. However, I have
included line 50 to 'seed' the ran-
dom number generator to prevent
the same sequence oI random
numbers occuring ifthe game was
played from a 'cold' start each
time.

SPACE STRUCTURE

80
90
100
110
120
130-150
160
200-210
230.270

Maln body oI the program.
Seeds random number generator.
Sets mode and turns ofl auto repeat ol keys.
Turns ofl flashing cursor.
Displays instructions.
Selects graphics mode.
Alters colour pallette.
Sets up screen and deals out cards.
Initial setting of variables.
Main loop - repeats until player has no cards left.
Displays finishing message.
Function calculations for back oI cards.
DEFPROCCARD(X,Y).
Draw a card at the position specified by X and Y.
DEFPROCLAYOUT,,
Print out information required during the game.
DEFPROCDEAL.
Just for show really! Deals out 26 cards to each player
DEFPROCPT-ACE-

290-s30

350-400

420-460

50,1
50
60

80

70

MO S A/B
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3U
030

1150

t240

Checks for cheating and determines what shape isprinted.
Picks a random colour and prints selected shape.
DEFPROCLHP (leIt-hand player).
Determines a random card for playing.
Checks if player has a card left to play.
lf you have. you play one from your pile.
and place it on the table. also, checks for snap.
DEFPROCRHP (righ!hand player).
As lines 480-530 but for right-hand player.
DEFPROCSCORE,
Print number of cards each player has left.
DEFPROCPLAY,
Print number of cards each player has left.
Indicates when to play a card.
If AD: l then auto dealing has been select€d and cardswill
be played at random intervals.
If manual dealing has been chosen. the micro waits for
space bar lo be pressed before playing.
DEFPROCCHEAT.
The left hand checks if player has pressed the snap key
out of turn and if so deducts one card from that pile..
As 760 but for the righthand player.
DEFPROCSNAP,
Checks for cheating again.
Detect which plager was quickest on the button and then
proceeds to that players 'PROCWIN .

DEFPROCLHW (left-hand win).
Removes played cards.
Adjusts score.
Place cards on the left-hand player's pile.
DEFPROCWAIT(s).
Delay loop.
DEFPROCDONE.
Game over message.
DEFPROCINIT,
Set up user defined characters.
DEFPROCSELECT,
Create the shapes of the space vessels to be printed on the
played cards.
DEFPROCINST,
Display initial instructions.

VARIABLES USED
Shape printed on played cards
Determines what tvpe of card is printed (face up or down)
Cheat indicator.
Cards left - left-hand player.
Cards left - righrhand player.
Automatic dealing flag.
Playing order flag.
Shape of space vessel to be printed.

ckPi

J70

F
c
CLL
CLR
AD
P
SH

PROGRAM LISTINGS: SPACE.MATCH
,iEta .rfi.sPAcE-iaTcHa**i
iE T}*}FREDA PERROT**}T
c6t1 TTCRRICOitS SOrT$AREr
iEi **rARcH 1943 (C)r**
x=nND (..T I r,lE )
iooE 7 rt:xll 0
Jtlu23, O2O2i O, O, O,
.ROC INST
'1ODE5 VDU?3,4202, Oi Oi Oi
,0U19, 12A, 2, O, O, O, 19, 2, O, O, O, O
,'RI:JCINIT I PRDCLAYOUT: PROCDCAL
. r cr.1E6. PICK?=7 C1-O:Cz=O.EPEAT

'-' P!{' PROCLHP ELS|! 
',ROCRHP]NIIL CLL{I OR CLR{I

RLrL-{aIT( I ): tloDET I'ROCOONE

:\!r

2'iO VDU25, 4, X, Y, 25,5, X; Y+3!(', 25,5, X+25(,, Y+3:Oi ?5, 85, X; Y
i 25, A, X+zaoi Y i 25, 3, \;Yi2A,eS,\+25O,\ +35Oi I IjF - 1 IHENENDPRO
c

260 GCOLO, 2: FOFZ-C'T|I4, sotlNol, -1o, RND( l(,0){.110, RNO( 2 ): VD
|J25t 4t Xt Y+Z*4O;2':t 1, FNl1, ,:NVl 25, 4, XrZ+:loi Y, ZE, l, l:N1.1, FNV, ?5
, 4, Xi Y+FNVr 25, l, FNHi -FNV, 2:i, 4, x rZ* lt), Y+3!0, :5, t, FNH, -FNVi
i NEXT

27(, ENDPfiOC
2AO :

Z'O IEFtsROCLAYOUT.\,TIU'
300 I'lovEo, !40, PRlNT"lr.aYER': H(rVE 1(rO,4aO, PRtNr "ONE.
310 r,lovE900, t530: PRINT"f'LAYLfi': |"IOVEIOZO, 470: PRlNT" rlJcr'
320 fi0VE340,350 PRINT.CARD$ t.E:[ T "
330 ENDFFCIC

35O DEFPROCOEAL
360 F=O:FOR C1;-r fO 26 SIEP 2
37O I ROCCARD( 30,2(|,: PROCCATiD( tL,O(t,2(l)
?8O CLLjCZ.I CLR:CZ+I
3?O VEL,4 FtilNTTAtt ( :t 2l ) i CLL: t)RtNTTAll ( 1 J, .Z :r,, CLR: VE|J5r NC

XT
4OO ENDFROC

'EFFNH-250-Z*30
: aFFNVl!5O-Z+40

D€FPFIOCCAFID( X, Y )
rF F-3 GCOLO, O: F-l ELSE GCOLO,3

. L 
' 'OMPUTING 
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lllO IF CLL<CLR I=3O L=O EL5E I=O L=30
I 120 FOF R-1O TO 20. FRINTTAD( l, fi)ttlRi( 135+RN0(!) ) ; Cl{Ra( I

alA+llND(e) ); " I UIINI" PRINTTAE(L,tO,aHntl!6,"I LOSEI",NEXT
TT3OPRINTTAE(3,22)CHFI134, "F,RE!i 

'IED 
KEY FO FO8 ANOTHER

GO"
114t, r!.EYl:r RTJN T

1160
I170 DEFFFOC T N I-I
1 1AO VDU23,224, 1,3,7,1,5.3t,63, ti',/,75a
I190 vDu23, Z?5, ?55, 253, 255, t24, t 2t , ?a5, Z')a t 2AA
t2OO VDU23, 226, l2A, 192' 224, A4O, 249, 2'i7, ,'r4,75'r
tzlo vnuzj,227,255, 165, 165, !65, 165, 16!, 165,251
l22a VOU23, 228, 2==, L27, 63, 3L, l'r, 7, ., I
l2io vEU2j,22?, 2E4,2. 4, ?52, 24.d,24.o, ZZ4, ln2, tze
I24O ENDPROC
1250 :

1260 UEFPROCSELEtT
l?7O Ft=gTRINGt(?, CHRag) : FaECHRTIIO+Fa
12SO G!!-CHBa?24+CllRa225+CHRi?26
129O Ha=CHRt22BrCHRa?25+CHRt22',
13OO I li= L:l lRar227+CHtl4227 +iAAt 211
131O Ja=CHRt9+CHR'227 +.H,R a9
l32O IF SH.1 5Hn:G*,+Fa+I$+Fa+CHRti72B+CHRl,Z.75+r:URti?:9
t33O lF gHeZ SHtrJt+Fl+Ga+Fi+CHR12?SrCllRtZ?5+rlHRl2?5
1340 lF SH:3 SHtaOi+F1+Hnrf a+ll
l?5o IF SH-4 SHa-Ha+Fa+Ii+F-a+Ga
1360 tF SH.! SHt-J$+r:$+CHR$?+EHR$229+trHt6e+F++ljt,
137O ENDPROC
l3ao
13?O DEFPROCINgI
t4OO cLS,PRINTTAB(o, l)CHRa141;"T ER R I c O lrS 5 P A

C E l'1 A I C H",PRINTTAE(0,2)CHRtI4I,"T ERR I COIIS S
TACEI'IATCH"
l4lO PRlNTiABlO,4)CHRtl3t' ilELCOllE lg THE I li1ELESS EiAHE

OF SNAP ",CHRIT3I,"IN THIS VERSION OF THE GAIIE IHERE ARE"
,CHR!t31, "FIvE DIFFERENT CARDS. SAl.lE sl]AFES trUT"'LrlR+131;
lDlFFE8€NT COLOURS ALSO COUNT AS ,SNAP,".
l42O P8INTCHRa134, "THE /SNAP. kEYS ARE -Z Fok THE LEFT"

.TAE(20)cHRal34, ",?, FOR THE RIGHT"'
1430 PtIINTCBRi!31, "EAcrl FLAYtIR l!i trEALl :5 CAtlDS. " l]HF

a13li"TllO AT A TIME - lT'! MAGIa FOLhSr" Ci1Ft134; "A GAIIE
ENDS I.IHEN A PLAYER HAE NO IIOKE" I]HIi'T]4, "CARDS LEFT DON'

T CHEAT YOU LOOSE CARD9",
I44O FRINTCHRI,I3I, "tIO YOU I.IANI THE [OI.lT.U'] ER T8 PLAY TII!,"

,CHRal3l; "CARDS FOR VOU?", Pa=GEIa lF Pai>"Y" ANO Pa<>"N"
THEN 14OC)
14!O IF t,t-"Y" THEN AD=l PRtNlTAB(5)CHRIl3(], 'o. k. l,LL tr

O THAI FOR YOU. "' ELSE AE-o PRINTcHFal3oi "0. k. USE THE SP
ACE IIAR TO PLAY CARDS"'

!46Cr PFINTTAB(4)CBRn134, aHRa13/-., "l,JH! $.fES FtRSi <L OR i.':

1470 lF lt()"L- aND Pa:)'R" -rHLN 1400
14eO VUUTI IF PI=DR( TI]EN P.l EL9E P=O
1490 ENDPROC

42O IJEFPROCPLACE ( X, Y, F')
430 PROCCI]EAT PROC9ELECT VDU5
44O IOR A-l3o To 3o(J STEP t7o
45o GEllLO, FND(3)-1 rOVE X+40, Yr'Ar PRINTi sHt: NExT vDU4
460 CNDPFOC

48(I TJEFF.NOCLHP
49O PrCXI-RND(5) : gH-PlCHl PROCTTLAY
5OO IF CLL<z IHEN F-3 ELSE F=O
3lO TAOCCARD(30, ?o, F=o CLL=CLL-1, PROeSCoRE, PnOCCAR0{35

o, 650 )
520 F-1, PROCCARD( 3sO,6so), FROCPLACE ( 35O,650, r)), P-r: PROC

530 ENDPROC
540
!50 IIEFI'RoCRHP
560 PICK2cRND(5) : sH.Plc(2, FROCPLAY
57O IF CLR<2- THEN F-3 ELSE F-O
sgo PRoCCARD{ 1OOo, 20), F=O CLR-CLR-I: PROCSCORE: PROCCARD(

650,650)
590 F=l, PROCCARD(65O,650): PROCPLACE ( 650, 650, 1):P=O:PROC

600 ENDPflOC
610:
620 DEFPROCSCORE
530 VDU4
640 t'RINfTAB( 5, 23 ) r SPC ( 2 ): PRINTTAB( 13, 23 ),sPC( 2 )
55O PRINTTAB(5. 23) ; CLL, PRINTTAB( 13, 23) r ELF : VoUS
660 ENDPROC
670 |

6A0 DEFPROCPLAY
6tO VDU4 | PRINTIAB(8
7OO IF ADlt fltEN PROCUAIT(!-RNDI1)):GoTo 72O
710 IF tiKEV(-99' rHEN 720 ELSE 7lO
72o PRINTIAB( 6,30I r sPc( 7 ): vDUg
730 EI{DPROC
?40:
7SO TFPR(ICCHEAT
760 IF INKEY(-9A) THEN VDU4: SOUNOII .A' 25' 2: PRINTTAB(6,3

O) "<CIGAT": Cl-l, OOTOT6o
77O IF TNKEYI-IO5)THEN VDU4. SOUNDI, _A, 25, ?. PRINTTAB(6, 3

o)" CHEAT)" I C2=1: GOT076O
7aO PRINTTAB( 5, 30 ) i SPC(7 ), VDUS
7rO CLL-CLL-Cl: CLRTCLR-C2 c1-O. CZ=O
AOO INDPROC
810:
82O DEFPROCSNAP
A3O PROCCHEAT: IF PICKI<)PICK2 ENDPROC
A4O IF PICKI<>PICK2 ENDPROC
A9O IF !NKEYI.9A) THEN PROCLHN: ENDPROC
A60 IF INKEY(.IOs) THEN PROCRH}I: ENDPROC
A7O GOfO g5O: ENDPROC
eeo
690 DEFPROCLHII
9O0 F-3: PRoCCAAD(350, 65(,), F=3: PROCCARIT(6.J0, 650,
9IO FOR S.AO TO IAO STEPTO SOUNDl,.1O,E, I: NEXT: PROI]I'AIT(o 5)
920 CLLTCLL+ ( 52-CLL-CLR ) : P=O
93O F=O: PROCCARo(30, 20)
940 r'ROCSCORE: PtCk 1.6. PICk:=7
95O ENDPROC

97O OEFPROCfiHIJ
9AO I =3 FROCCARD(3'o, 650) F-3: PROCCARD ( 650, 630 )
990 FOR g-eo TO leo 6TEP1O,ssUNEl,-10,5, I:NExr PRoCttAI t

tOOO CLR-CLR+ ( 52-CLL-CLR ) : P-1
tOlO F=O, FRoCCARD( 1OOO, 20)
lO2O PFIICSC|:JnE Pll:lil-6: PIL(2=7
1030 EiIDPROC
l04o :

to50 DEFf.ROC|,JAtrt S)
1060 l{=TtllE: REPEAT UNIIL ilrlE-!l>S*1oo
IOTO ENDPROC
10eo
IO9O DEFf'ROCDONE
lloo *Fx 15 0
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*
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I\ILSORT
. -,ru got anybright ideas on

make the most of your
\licro? Any programming
-,Lr think will help your

readers improve their
..1 11 you have, why not
. i and tell us.

:: as a smallincentive, Irom
.: issue we'll be including a

=:ter, the author of which
:ieive e10. So, if you're
r .rp for a new add-on or a

: software, why not share
ieas with the readers of

- : Corrputing and profit from
- nowledgel

iUPRESSIONS
A&B Computing,
prospective BBC Micro

. eagerly bought your first
.nd although finding its
::s to be worthwhile, I
: it marred by the

. ltion that all its readers
. :airly proficient with BBC

-:.i
I : example, nowhere in the

:::1e was the word 'PROC'
. :ed properly a word
i rave never encountered

' rr 'Welcome's€ction gives
-rpression of a magazine
:cmething for everyone
-:re sits a competent BASIC
r:ammer who thinks
-.,.1Se.

':el that this first issue would
leen much bettpr rpceivpd
izcond or third issue as its
,,n as an introductory issue
:ct. in my opinion, been

:. rg a former ZX81user and
: lan of ZX Computing, I
' :elp but find its new born
': be rather perplexing and

. ::ng of a let-down.
::a*hfully,

I -.1AM NIMMO.

and appreciate the comments
you make in your letter.

Being a regular reader oI
ZX Computing, which is
another specific magazine,
you will have noticed that
there are {oibles of ZX
programming peculiar to that
range of machines. The same
is true with BBC Micro-
computers. Unlortunately,
because you are unlamiliar
with the BBC Micro there are
bound to be things which are
a blurr to you, which will
become clear with constant
use of the machine. We will,
however, try to explain most
terms lhat crop up in the
magazine so that the whole
spectru m of computer
owners are not in the dark.

I[ you do decide to buy a
BBC Microcomputer I am
sure you will find that it is nol
a perplexing machine to use.
Finally, here is anexplanation
oI the word 'PROC' men-
tioned in your letter:
PROC is the shortha nd
notation for procedure.
Basically, a procedure can be
thought of as an extended
subroutine. At the end of
most BBC programs you will
find a DEFPROC statement.
This identifies the beginning
of the subroutine and gives it
a name. To delineate the end
of the code an ENDPROC
statement is used. Thiscan be
thought of as RETUBN in
other BASICs. To call a
procedure you use the PROC
statement together with the
name oI the routine. This will
then transfer the operation oI
the program to that
procedure. It will continue
operating here until it meets
an ENDPROC statemenl.
Thanks for your letter. Ed.

BUZZ OFF
Dear A&B Computing,
I wonder if any of your readers
are wondering about some of the
spurious sounds you can get out
of your BBC Micro. I lound I

could pick up our local BBC
radio station when touching
components in the sound
amplifier area of mg micro!

Also, the unpleasant buzz
emanating from the small
speaker seems to be common to
most of the BBC Micros I havp
encountered. However. the
following cure may be of interest
to other owners.

By soldering a 10nF (0.01uF)
capacitor between the exposed
ends of the vertically mounted
resistors. R8 and R11. Iiound the
buzz was greatly reduced in
lev€I, without affecling the audio
output. These resistors are
located at the bottom left'hand
corner of the circuit board as
viewed from the front of the
machine, above and below the
LM324N IC.
Yours laithfully,
W N WATKINS.
Belfast.

A SOFT TOUCH
Dear A&B Computing.
A group of teachers and ex
pupils of the Tabor High School,
Braintree have set up an an
organisation called'Taborsoft'.
We are partially funded by the
MEP to produce Biological
Software for schools. As well as
producing packages for the MEP
we are able to supervise
programmers as they produce
other work for us.

I'm writing this Ietterto you to
let you know of our existence.
Obviously because w e're
supported by the MEP and the
teachers at the same time, we
have no particular need to be
commercial and therefore rather
give a service to teachers or
anyone else interested in
software for the BBC
Computers.

Perhaps you can let your
readers know of our existence
and also that we have available a
few programs which we are sure
will be useful. Our aim is to
produce a suite of programs
which will give a total revision for
any student at school doing 'O'

and 'A' levels. The two we have
produced already are one on the
heart and one on transpiration
and our latest which is a massive
program on Classification which
basically will classily any animal
or plant you happen to name
simply by answering questions
and put it in its appropriate
group. It's a 28K packaqe. What
we're going to do is sellthese for
e2.50 each. We will provide the
cassette providing the buyer
provides a SAE. Our name is
'TABORSOFT' and cheques can
be sent to the above address.
You are of course under no
obligation to print this, but ifyou
think it would be uselul to your
readers, either as students or
teachers, we would be more than
happy for you to do so.
Yours faithfully,
CHRISTOPHER J SMITH,
Braintree.

IN THEPICTURE?
Dear A&B Computing,
lwas very interested in the first
issue of your magazine, many of
the programs in which showed
great promise.

After many hours spent
keying in'Cells and Serpents'we
managed to get the program
working satisfactorily. However,
my two sons, aged eight and six,
complained that there were no
pictures-

You did say that if any
readers took up the challenge
and re-wrote the program to get
in touch with you . . . so here I am.
We have now got a version ofthe
game with pictures of the
monsters, treasure and rooms
(in MODE 7 graphics) and also
sounds relating to the monsters,
spells, exit, etc. We do have a
disc system, but have managed
to get the program working
without it moving down. This we
have done by loading at &1100,
where it will just work on our
Model B (the top being &7000).
Yours faithfully,
MRS H BROWN.
Stanford-le-Hope,
Essex.

:_r sorry to hear that you
^--e disappointed with the
',: issue of A&B Computing
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NEW!ZX SPECTRUM TAPE NOW READY!
NEW!EXPANDED DISC VERSIONS FOR
APPIE, PET AND SHARP!

TTIE

What are you. . .

Barbarian or Wizard?
Choose your character type carefully. . .Barbarians recover quickly but
their magic doesn't come easily. A Wizard? Slow on the draw and slow to
mature. . . but live long enough and grow wise enough and your lightning
bolts are almost unstoppable . . .

The Valley is a real+ime game of adventure and survival. You may choose one of five
character types to be your personal 'extension of self' to battle and pit your wits against
a number of monsters. Find treasure, fight a Thunder-Lizard in the arid deserts of the
Valley, conquer a Kraken in the lakes surrounding the dread Temples of Y'Nagioth or
cauterise a Wraith in the Black Tower. In fact live out the fantasies you've only dared
dream ahout. BUT BEWARE. . . more die than live to tell the tale!
You've read the program (Computing Today - April '82) . . . Now buy the tape. Tape
versions (f 1 1.45 each inc P&P and VAT) available for: ZX Spectrum (48K), Atari 400
and 800 (32K), Tandy TRS-80 Model I Level 2, BBC Model A and B, Sharp MZ-80A,
Sharp MZ-80K (18K), VIC-20 (with l6K RAM pack) and PET (New ROM, l6K RAM
minimum). Disc version (f13.95 each inc P&P and VAT) available for: Apple II (DOS
3.3), Sharp MZ-80A, Sharp MZ80K and PET 8032 (8050 drives).

A complete reprint of the Valley article is also available for those wishing to do their
own conversions for 11.95.

Fill in the coupon and return it to CT Software, ASP Ltd., 145 Charing Cross Road,
London WC2H OEE and become one of the many to play. . .The Valley. . .

Please send me the following versions of The Valley progrrh:

Trpe......................@ell.4srllinclusive. I enclose cheque/Po for t. . . . . (pavshle to ASP Lld)
Disc......................@[l3.95allinchsive. OR Debil my Access/Ba]ck]crrd (delele as necessar])

Article reprirl .,.., .,,,, .. .. . @t1.95 sll inclusive.r
Please use BLOCK CAPITALS
Name(Mr,/Mrs/Miss)........

f@llfrr

urenalsis Date

Postcode

rn

aa

( a
t

trtr IIIIIII II

L

ASPSOFT\IARE/

Please alow 2l days for delivery
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PROGRAM
NOTES
The following are a lew ex-
planatory comments and user
modifications.
After usingthe FIND utility the text
window left can be removed by
typing CTRL Z. Pressing ESCAPE
will jump out of the FIND utility
and return to BASIC. f5 will call
FIND again (provided itwasdefin-
ed at line 10). The total length of
the assembled code allows space
for the cassette bug fix required by
the 0.1 MOS. The FIND util,ty
works on BBC Model A or B and
has been tested on lhe 0. 1 and 1.2
operating systems.

Sets user key f5 to call the rouline and may be omined. I
The machine code is assernbled from this address whicll
may be ahered. If thls is done then the address in line ld
should also be changed. I
These are MOS and BASIC routine addresses I
During assembly this prints the last address used bv thC
assembled code and willdepend on lhe shing lengrh set lrl
line 170. - 

|
Sets up the block used by the OSWORD call. I
Sets the maximum length of rhe target string allowed. I
This sers the value of the high byte of PAGE ro &EO. If vod
have a disc system then thisshould b€ setto&I9in ordertd
set PAGE to &1900. Anv value of PAGE can be set and
can be changed atter ass€mbling the proqramme bv notind
the location of the code in memory and entering a nefl
value using th€ Indirection Operators as explained in thd
USER GUIDE, I
Sets pointers to memory areas used ar the end of th{
assembled code. I
A function to emulale the DEFM assembly psuedo.l
operation. I

10
50

60 to 110
150

160-190
170
320

LINE DESCRIPTION

38

1360 to
1390
1420 to
1460

A&B COMPUTING JULY/AUGUST 
'983

ll

/

Here',s a clever utitity
prog ram which wi ll allow
vou to find lines within

ur listings-
east

quickly ancl

.-

ly.

I

Are you fed up with spending
hours searching for specific lines in
your BASIC programs? This find
utility program is the answer to
your problems.

It cleverly allows any string to
be entered as a target and displays
the number of any line in which
lhe string is found. Once thats
done it retums to BASIC and
allows the lines to be listed. A text
window is set to prevent the line
numbers being scrolled off the
screen when listing. BASIC
keywords cannot be fou nd
because they are stored astokens.
The program as listed assembles
from location &D00 and mav be
saved and run as a machine codp
proqram from that location.



PROGRAM LISTING

PROGRAMMING/STRINGS

lrlljE;, iN \l

t - i.3CALL&06A|i
:T ;:T TAC. CODE FIND UTILITV
1 ::- ?v toD !€TcetFE t PHIL snlllli ::i _ 

JnN 93:: :.:..:!D6O:REN ffiC8INE CODE FS5ENBLE(J FPOII THIS EOORESS

r.:. --&FFE7

- .-::::&FFE3
: ::!:T9EF1:FET PRINTs LINE No, IN D€c:.:':\i0

- .1I:O!UB24A:REN FIRST P855 IIF SEgE|ALER: .' Er.iD=irn565+15!PEx PPINTS LBST ,tpE55 usED''l:nsrl3 n0025b: BLoc(r l.n::G3 !tu2t6.rFEn 8L0r:r usEo Er./ ostnRo:- ._!:l!.PEn rnx N0 0F I:THFRS Ift TRGET sTRIrE: ::.']=?:IREN TIN ffSCII
: :. ',1=l?6:REn IIX ASCII.' :i!LlF?4E:REf! lECoND P85S CrF trssE[8LER

:5t!
:aq

i.o0

JIIP NX

. ilrDtlG rErlFGE
LD8 (P[sG),V

f:€n ENo 56
r;t , irrSa I
lrrf
JNP OUTNS8
. ENIII5G RT5

. inIc8
,IgR OUTLII€
JI? NXLIIE

, Nt:L I NE

rLl
iLt,
tl, *l
iDi rPtlrEi,v
irll PLIHE
err ocFRt
JNT'PL]NE+I

,p lt

::, FQR IF*GET
': rnscl f100256
- - : tl::rl': rfrscl 0Iu2:{,

: .i'6' ; : (rllt56\PFtNT5 /FLr$?,
a- !P eLocE

: aSLl:(t( t1!D?!6
: r?Ll[u 0IU?16

::. IB96ET

,. 
E'.IA?F

ariiH t ocrF
:4, LC,! ll

- r::t,Eflp 0F Piffi?: ir$
.lI'PclIIiT TO STffRT OF TSREE:T_: 
";63, X( rll

: sFtta
: I4.MINT IO LII{ ST8nT

', .!A (PLTNE),V\6EI F CI€R< .I3\END OF LIE?
:' I]'LINE\THEN HOI TI1IS LIIC
f n563,X

_t6
' sLsE mIHT t0 NF}t Cttr
* I]'\iND DO 1I MfiIN
:s9lc Rts

, atlIL InE

It','a1
1, trH rPLItlE, !
11d 47e
I tft
LtH ( PLI NE), Y

liTB &ZF
.rlR E5L|R0C
J5f PSPC

FI5
lre6

I i llt LDfi t;?
r ,rtr rlP 05liPt: H

,:-r! PT5
1244

.E9IHPE't)EfiL [IITI EILBFE IE,
Lt,rl tl?t,
.I5F n5gl,'TE
JI'P I:ISNE(L

. Dou€\sEffRCU CorPtErE

JsR OUIN55
RT5

l
BLacti:PZ I Pll=Prt+s
n5Gt=FNDEFi1("FIrcr " l
fi562=FxD€F[( C,PJ ( 28, ]C}ft,.0 ) +C]Ql{ 24 )+CrR, ( 39 ) +C}R, ( 3 , )
n563=Pz
RETt]TN

E

1214
1t68
17?A
1?rl0
l!?a
r tsr6
,l l0
1326
I336
t 3,40
ll58
1368
L37A
I180
r 590
148
l4l0
1420
1.136
t 4a0
1458
t46€

tr

i COMPU|ING JULY/AUGUS| 
'9A3

D€FFNDEFT(Nt)

P?=PZ+LE[(nt)+l
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morepro

INVOICES AND STAIEMENTS. . . [,19.95
Compattble wlth most mlcros. See table. Ideal for
the:mallbr.rsiness A complete (uite of programs together
wilh generated cuslomer frle for producrng crisp and

CASH BOOKACCOUNTS
PROGRAM FOR BBC 32K
TORCH, SPECTRUM 48K
NEW. . ...[,59.95

printer. All calculations include VAT automatically, and the program
allovJs your otrn messages on the form produced. This program gives
you superb presentation and saves time on one of the most tedious
tasks in the office.

COMMERCIAL ACCOUNTS. . .f,I9.95
Compatlble wtth moct mlcro6. See table. A gem o{ a
program. all for cassene. with the {ollowing feature< . Darly
Joumal. Credit Sales Cash Sales. Credit Purchases.

Purchases other. Sales Ledger. Purchase Ledger. Bank Account.
Year to date summary. A fully interactive program suitable for all
businesses. Files can be saved and loaded and totals from one file
carried forward to another on cassette. Particularly useful from a cash
flow point of view. with an immediate accessibility to totals Ior debtors
and creditors. Bank totally supported with entries for cheque
numbers. credits and. of course, running balance.

I&{ILING LIST. . .Cr9.95
Compatlble Elth moat mlcroo. See table. A superb
dedicated database to allow for manipulations of names

efficient business invoices and monthly statements on your line

and addresses and other data. Gem ini's unique'searchkelr'
system gives llou a further ten 'user.defined parameters' to make

One of the most innovative business
programs on the market Replaces a
manual cash book system, e q. Simplex and
'All.in.One'. Written by practising Chartered
Accountants. lhis practical program is
simple to use and will replace gour manual
cash and bank records. By giving liou access
to vilal management information as and
when l,ou wanl it. rt will enable you to keep
more positive financial conkol of lour
business
The softrvare is exhemely well and lucidly
documented, and Gemini provide a full
technical back-up and product up date
polic!. Take a look at the informahon this
program will providet.
' Summary ol VAT information for VAT

returns . Cumulative receipts and

your own selections. Features include the facility to find a name or
detail when only part of the detail is known. it will print labels in a
variety of user specified formats.

n DATABASE...f,19.95

HJtrr,f,{,*t';*',i{ii,:iff*++1" **..
once purchased you can write !^our own dedtcated database to sutt
your particular needs wilh a limrtless number ol entries on ceparale
cassettes.

profit and loss and bala nce shee
pa!me nts report an

t headings '
alysed over the standard
Option lor departmental

analysis of sales and purchases ' Audit trail printoul of all transactions.
' Joumal routine for entering transfers between accounts and yeaf
end adj
interval

ustment for debtors. creditors etc. . Trial balance at
' Interfaces to 'Final Accounts' program to produce

any
balance

sheet a
may be

nd tradinq and profit/loss
used with Sinclair OR 80

acco
mn printer
uht etc. . Spactrum version

colu

FINALACCOUNTS PROGRAM
FOR BBC 32K, TORCH,

sTocK coNTRoL. . .[19.95
Compatlble wlth moct mlcros. See table. Dedicared
sofnvare u.nth allthat s necessary to keep controlof stock.
Thrs program will take lhe ledium out ol stock control and

save time and mon-y. Roudnes include stock set up. user reference
number. minimum stock level, financial summary, Iine print records,
quick stock summary. add stock, delete/change record and more.

NEW t:ur cash book data to the logical
program will take

conclusion of

notes to the accounts i.e. fixed
lance sheet. trading and p

. land
rofit/loss account and
and buildings and capital

'Beebplot lor graphic
expenses.
allor,"s you

HOME ACCOUNTS. . .f,19.95
Compatlble wtth most mlcros. See table. Runs a
complere home finance package for you with every lacilitv
necessary for keeprng a nack of regular and orher
bank accounl. morlgage. H.P.. etc This program also
to plot graphically by H istograms your monthly outgoings

woRD PROCESSOR. . .919.95
Compatlble wtth most mlcror. See table. This
program leah-rres routines found in mu

a typica
ch larg
I word

er and
lenEh of 5'6

letters it allov,rs for iround
packages wtth
l0O0 words rn memory at one time. ldeal

more expensNe

for the user who requires a simple program to write letters on his
computer. Features include. block delete. block insert. search and

SPECTRUM 48K
Requires Cash Book module.

.959.95
This

assets
accounts. F,nal accounts (BBC version) links to
data presentation
Format: Torch disk, BBC disk/cassette. Spectrum cassette.
Spectal Offer - Cash Book and Flnal Accounts together - 995

4,2

=54

"Simple to use ......."
"Ideally suited to the way most offtces run....."

PERSONAL COMruTER NEWS

I

'Gemini's range of softurare is ln the uanguard
of tte releases for 'serious' mlcro userc. . . "

(WHICH MICRO AIID SOFTWARE REVIEW)
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replace. edit texl. display text and more
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SPREADSHEET ANALYSIS
BEEBCALC LI9.95
DRAGONCALC f,19.95
FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be impo(ant tools for using':. in business. scientific and domestic financial applications.

BEEBPLOT & SPECTRUMPLOT 819.95
NEW
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E
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INCOME
Sal€s

RET,TNUE EXPENDITURE
Purchiac.
Adl,eld.lrB
Dlrccto/i 3.bn/
S.lad€r
Rent
Telephone

Fllndng. .Ldon ry
Rspal]! & lrrleualf
Hlre o, equlpmenr

COMMAND BCDFFGPRS-Irr,''

I tltl

srn-iuatl'xov
I aidz= /uari5l

Important new additions to
the G€mini family. Present
numeric and string data
together in easily-
understood pie chart,
histogram or graph fomat.
Beebplot has a built in
interface to Beebcalc. and
both Beebplot and
Spectrumplot have built in
interfaces to the Final
Accounb program ol
Cashbook. The facilitv for
mathenatical functioi

3
J
5
6
7
8
9

20

' .rt any programming knorledge at all. you may:.
.: a computerised spreadsheet. with chosen rcw and column names
\" formulae relatinS any row or column to any other

' -,our source data and have the results calculated
:he results on tape (or drsk- BBC) (or later reloading and manipulation

' :xe tabulated resuhs in an elegant repon lormar
.: enced us€rs may access saved liles and wrlle lherr own reponrng or
_ cs presenlation programs for the results

: - rypical applications:-_ , busrness accounting applications. e.g. proft and loss slarements and
':ow proj€ctrons, break even anal!,ses etc
. -nenl proj€cl apprarsal- anUhing hom dounle g'a-zr-q to o.lngc

' :anng renl/lease/buy opttons
. -ing lhe results of screnrfrc erperment. or fielo .tud e.

Pennq (alculation model<
,:i. any.thing that involves repeated r€ calculatron of results presented in
. rr or spreadsheet format

Program AvailaUlity Chart: -

plotting is also provided. The BBC version has a high resolution
screen dump for the Epson or CP'80 prjnters, and the Spectrum
version dumps to the Sinclair printer via the copy key. A very useful
program that will give superb results either from direct input of data
from the keyboard or ua simple access to other softrrare data files. A
must for business and education.

Dealer/Trade enqulries invlted - g€nerour trade dlscount6
,or quanttty.

;#,r"[ffr:r*g:rl:* Tel : 03 9 5 2
24 hr Anclohone Servlce.
Allenqulrl'eeother-tha^l^credlt 5l,Obcard calee to 03952-5632
Gemini. Functlonal Software Speclallctc. 9, Salterton Road,

Exmouth, Da,on. EXt 2BR

*
I
I
I

lPbose note ltehs 6 pnced a@pt BBC- TORCH DISKS ptease odd t4 enrc lot
40 ttock ond LS lot 80 ttock lomot)

Name_- ---Addcac-
Machlne
I encloce

Memory SIze

M.le chequca and po.tal ordcrr pq6ble to Gemtnt M.tkdng Lrd.
Ac<etc Number-
Stgnalurc 

-

-
MAFIKETING LIMITEE,

accEss
only by
Telephone

Gemlnl. Functlonal Software Spcclaltcts,
9 Salterton Road. Exmouth. Da,on EXE 2BR

---I-I-I--I--!-EPLEASE SEND URGENILYI
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The demand for serious/business software
for the microcomputer is inevitably

increasing rapidly!

Take a look at our exciting range ofquality
software. Interested? Then talk to us

about our advantageous terms and ask
for our dealer pack, or a visit by one of

our qualified sales staff.

For a full description of our product range
see previous two pages.

AITENTION
Dealers

Wholesalers
Disffibutors

Multiples

ACTNOW!
FULL DEALER

LIST NEXT MONTH.

MAFIKETING LIMITEO
Functional Software Spee!E!!E!g,

9 Salterton Road Exmouth Devon
EX8 2BRTel:039525832

42 A&B COMPUTING JULY/AUGUST I98J

BB
MIGRO
INSTANT
MACHINE
CODE!
Yes, it's true. lnstant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Nilicro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For f34.95 you get: Cassene version of the
complete compiler (along with a version of the
compiler for use with discs, ready lor when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The com piler was written byJeremy
Ruston.

THE BBC MICRO
REVEALED
By Jeremy Ruston
'.. -deslined to become the bible of all 88C microcomputer
users. . .' {Personal Computing Today). ll you've mastered the
manual, then this book is lor you. Just f7.95

TET YOUR BBC MICRO TEACH YOU TO
PROGRAM
By Tim Hartnell
'...takesyoufurtherintoth6cloudyareasof theBBCmachine
than an}1hing else l've yet seen...' (ComFuter and Video
Games). lf you're just slarling out in the world of programm,
ing, lhen lhis book is the one for you. Fony complete
programs, including Othello/Reversi, Piano and a host of
dramatic graphic demos. Jusl C6.45

lnrertrcc, Dept. EBC

il4-45 Elrls Conrt Bord, London W8 6EJ

{ IINSTANT 8BC MACHINE COOE-r!p..nd book-f34.95

( )THE BBC MICRO REVEALED-Rulron-f7.95

() LET YOUR BBC MICRO TEACH YOU TO PNOGNAM_
Hrnn.ll-f5.45

I cnclosa f
N!ma ............. .,.,,........

Addr.rr . .....................

T

tr tr



A NEWBOOK FOR
FIRSTTIM
USERS
'Learning to Use the BBC Micro"
is in a new series of books which
introduces newcomers to the
most widely used micros in the
marketplace.

The books assume absolutely.o knowledge about computers
and the reader is shown even the
'nost fundamental operations
such as "switching on" and

loading a program". The books
ead the reader through simple
crogramming and then on to
E raphics, with several programs
which show how to achieve
oictu res and even animation !

The user-friendly 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
rncl. postage).

Gower I - -1I

The Learning to Use" series
will bring comfort and help to
many fi rst 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

Order Form to: READ.0UTB00KSAND S0FIWARE
8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW-
24 Hour Answerinq Service. Telephone 0252 510331i 2

Address

Please send me .......copy/ies of

! Learning to Use the BBC Microcomputer

@ f5.95 including postage and packing. (Allow 14 days for delivery.)

Please debil my Access D

Dal€

Make chaques payableto Read-Out Publishing Company Ltd

I enclose my cheque for f,,,..,.,..,,.,... a
BBCCOM'J

I

I
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)-,h.Jt
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EE5 BBC MICRO
u REGISTEREO REFERRALCENTRE FORTHE BBC PROJECT

B B
o

B B
D r'!

t.l
I 0 E 0 0

MEMBERSHIP NOW EXCEEDS 18,OOO
3 000membe6c.n r bewong

l..Eh l*u., Prdsram reaiu,es Lle 3,
.ode 30Rorar onrw r,orarcanyoh edr
aiio Sysrem Ch'p D's. F. nane, P.oq
anewooefar ns sv.ren soMdida $e.
Ap.l/M.y lsu. sFrrAn.'v.'s whor. oI BE€AUG Vorun. r M!s!C

1)qn.i corour bar ch.n g...raro

P,oqcF R.Y,.w, or Acom,on 6

Jun.L.!e: P,cq,aiFearJr€sRelumollh.Dlrnond'Al6iad'e.lureoame hedg6hog aoe np.i.ril.d Froooei lyp.game ard
Ellipro c,eale ! o,, cr1 .rlh: s hel s.un d ere.rs i lr soqnd w[ d Prus a rlic res on Urlng Flle RoLling .Id Erpr.dlng Ch.ncl.tr
U.rng PrlnteG and Hd ro nulrl-progr.n rhe Urer K.y8 Fevews o, Th. Hobbll Floppy t pe Syslo AdvenluE G.nB 6nd.
Comp.r.tlve F.ylewol wordwl.e..d vl€w P us Fx crll Upd.ro ol.c Protrafr Auloj.l6rlo' worl.r*lre Upd.te and mo,e Eac

prc. s..gEEBUGF.b !ssu.io,dei r

Mathlrs() M,^db.nderlr6Kr 4 M3qtr'Ie Ed132( ArrlidioM I SuF,oror

SOFIWART D€TAILS

M.qalne progr.mi now.Elrrble on cr$.lt€ ro m€nb.rs.t C3.50inc, VAT & P&P, Se Apnriray l!.u.lor del.{..
TN€ IXCTLLENIWOROwlSI WOND PiOCISSING PACXAGE

IHISREPHESENISASAVINGOFOVERf 5 OO

Scr€en Photographs ot proqrams
in SEEaUG

"" Llum 0l Ih oirn *"

BEEBUGTgE BBC MICRO
BRITAIN'S LARGEST SINGLE-MICRO USER GROUP

send e1-00 tor saE lor sample
Membe.ehip: UK C5.40lor rir monrhs, f9.90lor one year.

Oye6e8 one year o.lyr Eo.opc al6.00, t iddlc East it9.O0, Aneric.s & Airic. !21.(x), Other Counlrl6 C23.00.
Mate cheque io BEEBUG .nd serd to: BEEBUG, O.pl 15,374 Wand!f,orlh Fd-, London SW3 aTW

For €dllo.ld m.r.d.l.end lo: The Edalor, BEEBUG, PO Bor 50, Sl, Albrnr, Her|! ALI 2AR

Everything fortheAco

Cunard lnternational Hotel
The Acorn User Exhibition at the

Cunard, Hammersmith will house the
largest display of Acorn products ever
assembled under one roo{. lt will be four
days of non-stop entertainment and
education for parents and children alike.

The new Electron, the second
processors for the BBC micro, the BBC
Buggy, allthe new software and hardware
will be on show There'll be competitions,
prizes, Acorn experts to answer your
technical questions, demonstrations and
lots and lots of bargains.

lf you are an Acorn owner, or just
thinking about being one, you can't afford
to miss it.

nDuter user.

Hammersmith,
25-28 August 1983

Admission charges: Adults f,2 per
ticket, Children e1 per ticket.

We have arranged for nearly every
exhibitor to redeem the cost of your ticket
when you buy something from their stand.

Group rates: 10% discount for parties
of 10 or more.

Buses; Frequent services from central
London.

Tubes: Hammersmith Broadway
Metropolltan, District and Piccadilly lines,

Car Parking: Several car parks in the
immediate area.

For details of exhibition stands and
advance ticket sales contact Computer
Marketplace Ltd, 20 Orange Street,
London WC2H 7ED. Tel: 01-930 1612.

EE

ACOR]I USER EXHIBIIIO]Iv

pening hours: August 25th-27th,
,10am-7 pm; August 28th, 10am-4pm

ADVANCE BOOKING COUPON M ss the queue- buy your tickets in advance

Computer lvlarketplace Ltd,20 orange Street, London WC2H 7ED.
Please send- Adult tickets at €2 

- 

Childrens tickets at f,l
I enclose a cheque/postal order value e 

- 
payable to Computer Marketplace Ltd

-l
t ,

t-

I

Name
Add
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NEW PRODUCTS

' 'r Oisc lor BBC
t9.95

88C Sparkiet Prlnler Ner qu el pr nrer ior: .i o. a.d lraclor leed 80.,rs
' ,,. '. ',. '. ''. ',.,..,.,,...,,.,.,.,, €379.50

-: :r 280 Disc pack

!897.00

oRCH Comp0ter 8o0K lo 21 41,,1 dsc;s H oh res co our mon lor P us aulo
.ooe;.......... From i2795.00 * vAT l4 Colour podable Monitor/TV

New EFon FX80 FX80 l60cps p,,nlcr,.
h Frclon and lraclor lecd + propor
a spacin9...........................e458.85

Thrs fllonitor/ TV us nota modi,red lelevrsron
as many TV/Monilors are. bul a 14'
Mon tor,'Tv whrch has been designed lo
perlorm bolh llnclions ll has RGB and
Composrle v deo and sound An BGB cable

,or a BBC rs supplied as slandard
9159.91, Trade enquines wercomea

Vlcont
CO-MruTER BBC#

EIectronequlp
(Authorised BBC Dealer, and service centre)

cut&post
now

G

DoiTMtssTHts
INCREDIBLE OFFER !

ATORN-ATOM

E OE'
J"oot"

YE5, 50 EAMES! oncassette forall
the following,

ORAEON
AIAP' \'K.]t)
SHARP
ORIC-I
NEWBRA'N
zxa, LvNx

UTS

POS|AGE F BET TO U-K
ORDER DlRFC| fO:

=ir-rEl=it-SPECTRUM

E EO ffiicro-Kid

05

r03 rEoGEe

'.nr..<r 
ro.unr s.6 nou's ol6lr &d @rv *rh

r 595

SATTLE

ooubl..^rv 4 columns wnh reou^is
c.mpr.n.nr! cASriBoO(wtrh ro€,ng & 6n. ysrg
Hord. 2r 8 &dr636 Sysr.n w'rh 6 opr,orc. 2 So 3
trb.k,2S.rch..&upd .
ln Mo p.n3 ro h.ndle eerlv or honihry PAYE e Nlror l@

o.rrb... C.lcah..rwnh op ro 255 columns. sr,as o,
n!mb..ic d.E. $G. *a rches .Elcllatons w hlulrDnnr

Exar lNo VATI
Bert 6.uc. Fo6yrh.r h's own c.6e
Fdsr mvlng g.h. s'nulatoi ol: or.€neE
Word $6. Fcncn. Germ.^.lt l,.^. Sp.n'3h
Paper pn.lour ol lfig. rerr & a.6pnrs
Gr.phG m.p. oi U x EUROPE e WORLO
Crlcl|.r. d'.t.nc. be@sn.6y rwo plac€s
Flll @160r ll.g5 ol ihe world & qu.stons
Slan*ca o,,.nns ov€r 30..3qhi
PROC ro 3.arch . EAS|C p.oer.6 & axe' r
PROC ro r'3r v.n.bl.s u*d 

'n 
. Dr@ram

PROC rocl..r R.s'd.nr lnrege, V.nabr.s
A @mb'..i,on ol progr.ms 5Ol 5O2 & 5O3
D6€n. d'rpl.v I sio.e gr.ph'c cnrbcre.s
M.ch'e code on lor uO ro 255 

'^regersA wrvtusr BASIC en 10oo r.6s'n42s
CoFb'n.r6n ol 501 ro 5O7 Slp.rb valu€
Seond l6^ouae. ROM lor e'rh.r OS
ROM SuD.6l.sr I €a3r e.dp,o..ssd OS 1 0

v.no8 n e.lor rhe BBc M'..6l.om rNovAlr

201
202
203
301

295
29s
795
295

303
304
501

506

900

9r0

f3
t3
ta

a3
t2

t5

95
95
95

f 19 95
CASSETTES Cl2 CompoEr qoahry bored 'n 

lOs
M€MOREX Solr Sebr€d 40 k.ck 5 25
FX 30 r00 cps .l F..r.la cr:i4.r
FX.aOF T 15OCPS 3fOUNTS Gralhcs
GP.1@a Pr nr.r Socps a0 cor!6ns t.cror
Shm,ne Dr* dnv6 r! abre ,or BBC M,c,o wtrh pov
suporv Forh.r d'$ & Manu.r
S'ngre S'd.d 40 Track OTHERS AVATLASLE
Sra'^r6. sr..r suppon p'orec{s your m'cro

-its COMPUTINC JULY/AUGUS| 1983

ADD VAT TO ALL PRICES FOR COPY ON D SC ADD !I 
'!NO PACK NG CHAFGE

ll you want {urther inlormalion before parting with your hard
eamed cash send lor our new brochure to:-

Micro,Aid (gC)
25 Fore Streel, Praze, Camborne, Cornwall TR14 OJX

ret O2O9-a3127 4

45

o

f399,00

[339,50

!92.00

!92.00
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4453.65
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36-38 West Street, Fareham, Hants T0'16 oGN 230670
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I

tt This program uses the screen as a
piece of graph paper, plots points
using th€ co-ordinates you give it
and ioins them up. I might use this
kind of graph at home to see how
my heating bill has changed over
the last five years since I insulated
the loft. Similarly at work to plot
sales, costs and prolits (or losses!)
for the last twelve months. I have
left some blank lines and some
REMS in the listing to show how
the program is divided into iden-
tifiable chunks.

The first step is to move the
graphics origin, normally at the
bottom leftcorner ofthe screen. to
a location which will allow
numbers to be printed along the
axes of the graph. I chose the point
X:80. Y :64 for the new origin
and sei it using the VDU28 in-
struction in line 100.

Next. we need somewhere to
putthe text, such as questionsand
prompts. while the graph is being
constructed. Line 110 sets up a
'text window'at the bottom of the
screen. You can set it anywhere
but it's a good idea to keep itaway
from the area in which the graph
will be plotted. The X-axis and
Y-axis can be drawn using those
handy MOVE and DRAW instruc-
tions.

WHAT'S THE
POINT
At this stage. we need to specify
how manv points are to be plot'
ted. This information is used to set
up a loop (lines 565 to 650) asking
for each point's co-ordinates to be
input. This is so that the program
cannot accept more points than
you specif,ed. Alternatively, we
could simply ask for the first point
and ask "any more points?" after
each one. In this way, you could
plot as many or as few as you lik-
ed.

We nowcome to theproblem
of dividing up each axis and prin'
ting a 'marker' at each division.
Markers are just conveniently
shaped characters and are placed
in position b9 joining the text and
graphics cursors together with the
VDUS instruction. This moves the
combined cursor to the ap'
propriate place and finally prints
the character.

This use oI two cursors is a
powerful feahrre of BBC BASIC

since it allows characters to be
plotted anywhere on the screen.
The Ucer Gutde has a program
which plots a whole sentence in
the form of a sine wave!

II you wantthe axes to have a
number beside each marker.
answer Y to the question "Label
axes?". The numbers are
calculated in lines 1070and 1120.
Because of the limited size of a
screen I suggest you don't use
maximum X or Y values much
greater than 1000. Axes do not
need to be labelled

You might decide to have 12
divisions, one for each month.
however the program as it stands
doesn't provide a facility for prin-
ting letters. This would not be dif'
ficult to improve by modifying
lines 1070 and 1120 in PROC-
label. This p nts a character in-
stead ol a number. using PRINT
A$ for example.

DETAILING
You will already have noticed
from the listing that the program
uses MODE 0. This gives max-
imum detail on the screen though
lacks colour facililies. Since the
program was originally designed
to produce a paper printout, this is
not important. lt does cause some
difficulty il you wantto plot several
graphs on the screen at the same

Using colour. these can easily
be identified. but if colours are not
available. what can be done? Well
the way it's done on paper is to use
differentcharactersIorthe'points'
of each graph. Also. join up the
points with solid lines, dotted
Iines, dashes and so on. l've used
both methods by using PRINT
CH$(Z) to print each point, where
Z can b€ the ASCII code for any
character you choose.

In th€ program, Z is either 42

(an asterisk) or 111 (small letter
o). Also the PLOT instruction
draws solid lines if PLOTS. X, Y is
used. or dotted lines for PLOT21,
X. Y. So far these are the only two
possibilities but more may emerge
with the graphics extensions plan'
ned by Acorn.

Although these methods can
distinguish between three or four
graphs on the same scre€n, they
can't cope with many more. The
program restricts you to a max-
imum of four graphs, each of
which has to have the same scale.
l've included a routine for printing
what is on the screen. a 'screen
dump', which works wiih an Ep-
son printer.

As it's written in assembler
languag€, it only takes about two
minutes to print the whole screen.
It also only works with MODE 0 as
it stands. and it can be detached
from the program and used as a

subroutine. This can be used to
prinl some of the more inleresting
patlerns produced by various
graphics programs. Of course, if
you don't need the printout
routine don t type in the pro-
cedure PROCsdump.

IN POSITION
By the way, some ofthe MOVE in-
structions have strange looking
numbers in them. These are simp-
ly to position printed characters at
positions which look right (to
me!). A graph should be a thing of
b€auty. ifnol aioyforlorever, and
Ijust changed the numbers untill
got the desired effect. This is an
example of doing things in a prac-
tical way rather than a theoretical
one. Don t waste too much time
calculating what should happen in
a layout, just go ahead and try it.

With the computer's ex-
cellent screen editing facilities.
altering a BASIC program line on-
ly takes a few seconds. Finally,
why not use more procedures. for
example for drawing the axes? I
believe that it really isn't worth us-
inga procedure if the routine is on-
ly to be used once in the program.
If it willbe used severaltimes each
run however, then a procedure is
worthwhile and does make the
program easier to read. Happy
graphing!

Display numerica!
values in graph
form with this
simple plotter.
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I,IODE CI

vDlr2g. g(,i 54i : REM Set grephlcE oriqrn
uDU2A. B! f,1.35.31 : REH Set telrt wi ndoer
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REI'1 F'r 1nt fiar l:er e
VDUS
X=110O,/XD
FOR J=() TO XD
,'rovE (x+I)+70,76

EXT I
Y=BBO,/ YD
FOR I=O I0 YD
I'{OVE 59. (Y+1 ) +94
PRINT "-"
NEXT I
VDU4

REM Are a)ie-q to be lRbel lPc_'
I l'lPUT "LabeI a,rPE Y,/fl't-Al
IF A*="Y" THEII FROCI tsbel

REI'I PLrt i n the ectLral wal rre!.
PROCva I Lres

2O3O INPUT "XiY'rXiY
?O4o x=AO + x+ltoo/xt't
2O5o Y=64 + Y*BBC,/YH
2060 PLOT A.X!Y
2O7(, VDL,5
?oe(, PLoT o. -3. 15
2Q9{, PRINT CHRE(Z)
?1CX] VDU4
?11(} PLOT 4. X. Y
21?O NEXT I
215() ENDPROE
?2(,O
tr(,(,(-, DEF PROt oore
f,{,1':) C=C+ 1

loi(:, ON C GnT0 ::(,1:r). '1,-,4i:). t,i, ':,i) " : i rr( i

305{) l=111: EOTD 5:i[r
1o4t:t Z=4?| *=11: GOItJ i3{)
3(:)ii l=11 1 :A-:1 :GfiTa-r 55()
:a,7{:) EntDPFIOa
l{,9{:)
sC,OO DEF PROCEdLTmE

-iC)1.-, - (tlBO ) =r1t . ( t,B?) =,.1: i, 1r,.!1- ) :()
311?0 ? (&81) =&30
5(,3O VDU1, ?7. I 

" 
65. 1.7

5O4Cr DI tl COnE 3r:)r:)
5O5C) PZ=CODE
5Cr6C, FOR I=ir TO 1

5,:)"t, I OpT ?
5L,Br:r LDAf I : -1SF:t.trr:SE: LDAi?7:._1SFi.FFiF
5')9!,] LDAl* 1 : .T SRI,F-FEE: L-DAl|7(1: .]I SFI|IFFEE
51I:X:) LDA} T 

' 
.ISRI. FFEE 

' 
LDA* 1:S: J SRI FFET

5I I(:, LDA*I r,:ISR&FF5E: LDA*::.'SFT!.FFEE

=1:,:) LDX*{): LDY*,-)
51f,!:,.etart LDA .3_B(:)). Y

514c' , l oop CL C
5150 ROL A
5154' ROL 1,7, r. x
517!, INX
518r,) CPx #7
5191, BNE I ooE,
5?("rO LDX *(,
5210 INY
5??O CPY *S
53:{, ENE st art
5?4(, LDx *0
525(I .char LDA}1: JSR&FFEE:LDA &?(I. Xr JSRi/FFEE
5?60 INX: CFI if8
3?7(, BNE char
5?8(, LDXS(,
5?9C} L DA*8: CLC: ADCE1Eo: STAiaE(:I

=3(,(, LDAS(I! ADC&81 : STAtiEl
sf,1O LDA*1: CLC: ADCABS, STA&S?
532r) Ct'lPlB(r! BCC start
533r) LDA*O! STA&B?
5140 RTS: l
535(, NEXT
5560 FBR A=1 TO 32
5tr7() CALL CODE
53BO VDU1 . 1tr
5390 NEXT
54OO ENDPROC

REl, Draw e)i es
HOVE 80.54
DRAW 128O,64
r,iovE 8(,, 64
DRAU, SO,I()?4

ErEl,l set ver r ab I eE
I =4:: C=C,r A=5
INPTJT "Hc,w ftenv pcri nts,' . N
INPUT "How many X-di !': s". lD
INPUT "Hciw many Y-di v'-e". Yft
I NPLIT "Fla:i. X-ve1Ltp". Xh
lNPUT "Ma)r. Y-va1ue". Yl'l

INPUT "tlore graphs". A6
IF A$="Y" THEN F'ROCnore
INPUT "Pr i ntout (pr1nter
IF 46="Y" THEN PROCEd LrmF
END

DEF PROCI abel
movE B('.64
VDU5
P=1lO(:),/XD
FOR I=O TO xD
FlovE {P+I ) -7().43
PR INT I NT ( I *Xfl,/ XD+. e)
NEXT I
HOVE AC).64
P=88C)/ YD
FOR I =,:) TO yD
l'lOVE -1(,(,. (P*I ) +8O
PRINT ]NT ( I*YM/YD+.9}
NEXT I
VDU4
ETIDFROT
DEF PROCval ues
HOVE BOr 64
FOR I=1 TU N

E D U CATI O NA L/G RA PH PLOTTE R

'R 
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Menu Driven
Tesl with lime limrl
English meanings
Choice o, tense(s)
Full character sels

IRREGULAR VERB SERIES
FRENCH GERMAN
RUSSIAN (comins soon)

TEST,.1,'s.' BROWSE: 'a-rr'' -.', is REFERENCE

Fullconjugalion ol over 150 verbs (greal malor ly irregular){or ALL
ability leve s.

Unique praclical comprehens ve programs 10 challenge
beginners. O. A Leve and mole advanced sludenls.10 make a

studv ol verb grammar more enioyable

Mulliple levels
Atlractive colour formal
Full lorm generalion 

-
Vetted by nalive speakers
,-rve operation modes

FRENCH F! ly accenled characlersi Eighl tenses/moods.
lnc ucles v rtLra ly a I lypes of slem and endrng mulat on

RUSSIAN Cyr irc characler sel: Oplronal slress accenlng
Ascecl Da rs al a key press

These sops slcaled prograrns actually generaie each verb lorm
as and when requrred

ON CASSETTE

FRENCH [19.30 RUSSIAN [21.50
Spectrum 48K

FRENCH
ln preparation

Drrecl Orde. or arge SAE Ior furlher delarls to

CARSONDALE ENTERPRISES LIMITED
44 Kingsway, STOKE ON TRENT

Stallordshire ST4 1JHl1I

why not consider the HoBBIT FLOPPY TAPE SYSTEIV for your compuler?

The HOBBIT gives tou all the facilities you would expect f rom a lloppy disc at a f raction ol the price.

BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second ' Capacity: 101 K

BYTES per CASSETTE. Average access time 22 seconds. Up to 138 FILES per CASSETTE
. Completely automatrc - no buttons to press o Fully bu lt, boxed and tested. Just plug in and go
. System can support TWO DRIVES. Connects to user port. Works on all operating systems

eNo disc interface

Available from stock PRICE f135.00 plus VAT

Also available for NASCOI\l computers PRICE C120.00 plus VAT

Access and Barclaycard accepted

For more details contact:

BBC OWNERS

lhsn Eornputer Frsduds
KILN LAKE, LAUGHARNE, CARMARTHEN, OYFED SA33 4QE.

Tel: Laugharne (099 421) 515

FIRST BYTE COMPUTERS

MICROCOMPUTERS FOR HOME & SMALL
BUSII{ESS APPLICATIONS

BBC MICROCOMPUTER IN OERBY
TORCH DISC PACK on demonstralron CBN-464 -

IN STOCK NOWI
DRAGON 32. NEWBRA N EPSON & ORIC 1

Forlo$lng our successiul merger wrth Don nglon compulers our /ange
ol soilwrre books and accessores has ncreased dramancaly Come

and see us loday tor your compul ng requ rernenls
JO' OUN SOF|WARE CLUB - ASK FON DETAILS

E l0 Msin Ccntl.,

Osrby. DE1 zPE.
T.l: D6rby 365240

HollandF RSI BYTE
COMPUTEFS

lffs easy
to complain

about

A SA Ud . &ook H.r rle.Ioin Eton Face Lo.don WCIE iHN.

to Frt it rlarttll en

adYerti
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LaunchyourBBCmi
withtheTorch Z80di

\

s k.
lf you already have a BBC Model B micro, then you know that it is

not a toy. But neither is it suitable for business or for serious
because it lacks the access speeds and massive storage capacity at
floppy discs can provide.

The answer is a TORCH 280 DISC PACK. The twin discs store up to
800K of data and programs, while the 280 processor board provides an extra 63K
of user memory and Torch's CP/Mxcompatible operating system - giving access to
the largest range of sofhryare currently available.

For the business user. this means sophisticated word processing. {inancial
and stock-contol packages. For the programmer who has outgrown BASIC. the
TORCH DISC PACK can handle more compact. powerful. and specialised
languages - such as PASCAL, C, FORTRAN. LISP and COBOL

The TORCH 280 DISC PACK comes complete with a
range of useful soft'ware, including a full disc function test. a
character rede{inition program. a music generator, a 280
monitor and system demonshations,

TORCH gives you the power and programming space to
launch your BBC micro into the world of serious computing.

TORCH vj:i
COMPUTERS

\

-

\
. COMPU NG JULY/AUGUST 1983 .19

Abberley Hotrse, Great Shelford, Cambridge C82 5LQ.
Telephone: (0223) 841000 Telex 818841 TORCH G.
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Torch Computer's disc system lor
th€ BBC micro weighs in price-
wise at e897 making it an expen-
sive altemative to the BBC disc
system. And in view olthelact that
the average person on the street
will have to get a dealer to install
th€ system. is it really worth the
money?

The BBC Micro's interfaces
allow you to link it up to many of
the 57n " disc drives now commer-
cially available, including the
BBC's own at €265 for 100K disc
drive. or 8804 for a pair of 400K
drives. These all access the BBC
Micro's disc operating system,
DFS,

Torch's disc system has
beaten Acorn to the finishing post
in producingan alternative system
which allows access to the com-
puter's CPIM, making it a much
more useful ahd versatile system.
By linking a Z-80 processor onto
the BBC Micro'sTube the industry
standard Disc Operating Syslem
(DOS) can be used.

Originally this pro,ect was to
be undertaken by both Acorn and
Torch together while they were
producing a business computer

We examine the new disc
system produced by
Torch Computers and
enlighten you on its
price/performance

capabilities.

Eurocard sized PCB with the Z,
and 64K of RAM which lives in
side the computer's case, and
pricetagof €897 Sorar, there
no proper manuals ready for t
system apartfrom the Torch com
puter's own manuals and a s
pile of photocopied sheets de
ing the installation proced
along with a disc containing
number of utility programs.

Neither of our office BB
computers w€re fitted with
DFS interface (a vitalrequireme
for the disc system even at !110
so the entire conversion had to
done before I could set about t
task in hand of testing the
Pack in action.

But here's a strong word

u

system called the Torch based
around the BBC Micro's main
PCB {printed circuit board) . Torch
was to provide the software and
Acorn was to come up with the
hardware to link a Z-80 procesor
to the machine.

Buta few hiccups in the BBC
project Iollowed. meaning
Acorn's team was unable to finish
the Z-80 card in time. The padner-
ship was dissolved and Torch
went it alon€.

The Torch computer that
eventually resulted proved to be
an excellent product. But how did
the firm solve the problem offitting
a Z-80 card onto the BBC Micro.
and what has that got to do with
their disc pack?

Obviously once the
enlightened Torch team had solv-
ed the Z-80 problem for theircom,
mercial system, they were ftee to
use exactly the same lechnique to
produce a disc pack for the BBC
Micro. This pack would also incor-
porate a Z-80 processor and suffi-
cient memory to allow the CP,zM
disc operating system to be used as
an alternative to the BBC's DFS.

A LIGHT ON THE
TORCH
The Torch Disc Pack comprises
ttro 400K 5% " half-height discs in
a slimline brown case thatfits neat,
ly under the BBC Micro, a

unless you are brrmming with
fidence about installing integrate

warning. Don'f do il your

circuits because the process i
volves cutting PCB tracks
making wlring changes which
cause all sorts of problems. Y
other options is to take it to
localdealers and get them to do
for you-

Although I had access to
BBC Hardware/Service manu,

MODELS A/B

Lightingup
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Henry Eudgett
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crch disc syslem litted to the BBC micro

:- rsn't normally available to
r -blic) the system s instuc-
:roved to be insufficient for
easily get everything up and
':g In fact. the system even
:rashed.

:re disc interlace went in
)nly hxo minor problems

- :st was to do with the new
:ne Operating S yste m

: You must have MOS
rnd this was supplied on a

. ai!- board' which would not
:ause a t,uo-pin connector
3 up from the BBC's PCB

- :he way. I managed toover-
. :his problem by carefully {il-
.ritable notch in the butterfly
: so the of{ending connector
:ger fouled the board.

_f 
.ie second problem was that

IBC Micro has Issue 3 PCBs
ihese needed a wiring

:rcation. Many of you will
. up against the same pro-

However. neither the
-al or the sheets that come
::e Torch Disc Pack makes it
:hal when you link pin 9 of
:o pin 11 of lC78 you must

:olate them from the board by
ng the legs out oI their

:t and soldering a lead ber
them. One of these is a

n chip - the disc conholler
. a pretty tricky task.

A bird's eye view of the board.

was installed and checked before
the Torch Disc Pack was fitted. a
move that was to prove wise in
vi€w o{ the events that followed.
To start with our Disc Pack was
supplied withoul its main lead,
even though th€ packing list was
checked of, to show that it should
bethere, not a seriousproblem but
ftushating none the less.

The real problems began
when the installation got under-

way- Following Torch's instruc,
tion sheet the firstjobwasto install
the CPN (no. that's not a misprint
but Torch's CPlM look'alike
DOS) ROM into lts corect socket.
We now need to remove the BBC
Mictocomputer's power supply,
allthe necessary voltages are pro-
vided by the Disc Pack. no prob-

lems here except that the instruc,
tionstellyou to putthe powerlead
through the Econet hole but both
Iogic and the grommet supplied
indicate that they really mean the
unused Reset hole and even this
has to have the rear panel sticker
scraped away to reveal its true
size.

.{SSEMBLY
PROBLEMS

,.3 COMPU|ING JULY/AUGUST 
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Power supply connections
were made and checked, the next
st€p was to fit the Z-80 card. Here
we really started to run into trou-
ble. The card itsell has to be
mounted onto the underside of
the BBC Microcomputer's lid. No
problems here. Then the short
lead must be connected from the
card to the Tube connector

To start with there is not
enough room to get the header
plug out of the slot in the casing,
you need to partially remove the
BBC Microcomputers PCB to
make it big enough but you can't
do so because th€ new power
cable and its grommet foul the
back of the board. So you have to
free these and g€t th€ cable out
ready to mate with the Tube con-
nector. The trouble here is that
there is no indication ofwhich way
round the lead goes, there are no
key marked. nolhing in the in-
structions and th€ diagrams don't
help at all. Logic dictates the most
sensible way but unfortunately it
was wrong!

The cable must have a twistin
it to help it fold up insid€ the case
and the user has a 50-50 chance
ofgetting itwrong. With the board
installed, hopefully correctly, the
Disc Pack cable can be connected
to the disc socket under the BBC
Microcomput€r. But again I found
a total absence o{ indicalion as to
which way up the cable should go.
The cable goes upside down, at
least according to the conventions
laid down by the BBC's own disc
drive, and again you've got a
50-50 chance oI getting it right,
the corect way is for the cable to
be closest to the case and then
loop down and back to the drives.

The white powercable isnow
plugged into the back of the Disc
Pack. a suitable monitor is con,
nected and power applied. You
can forget using gour TV set here
as the default display Mode used is
Mode 0 and televisions simply
cannot handle 80columns oftext.
Under normal circumslances you
would get a double bleep and the
screen would display the
message:

TirFiP i!-n!!r.. - .. rrr :r

iPN

Ci cuitry close up ,.

In our case. nothing- After a
few false starts and some time with
a multimeter we finally resigned
ourselves to the lact that our
beloved micro had died. So it was
time to callin the Torch doctors to
carry out a few operations.

DEAD DISCS
Quite why the system gave

up the ghost we are still unsure of
but it is still undergoing major
surgery. The only thing to do was
to borrow a spare micro from the
aptly named dealer Brainstorm
who had supplied us with the disc
system. Our grateful thanks go to
them.

Once installed I discovered
that the master disc supplied but
untouched untilthat time wascor-
rupted begond salvation due to
transit troubles.

With a new disc, a spare BBC
Microcompuler and the original

Disc Pack the nitty gritty ofreview-
ing could at last begin. The time
that this pandemonium and chaos
had taken sadly left little time to
really evaluate the full potentialof
the product but I hust that the
following will convey some oI its
capabiliti€s.

The Disc Pack provides the
BBC Microcomputer with two
400K disc drives that can be ac-
cessed either under Torch's CPN
operating system or the BBC's
own DFS provided the ROM is fit'
ted. The system's alwaysboots-up
in the Torch CPN formatso one of
the first commands that you learn
is. BASIC (or just BASIC) which
wilrevert it to the DFSI togctback
toCPN is simplg a matter of typing
. CPN

UPAND
RUNNING

The facilities available under

CPN include FORMAT toprepare
blank discs. DUP to copy discs,
DIR to display the directory and
TYPE to output the contents of a
texl or documentation file.
Filenames can be up to eight
characters long with an optional
three character extension. DOC
for documentation. TXT for text
and DAT for data all being typical
examples. Individualfiles on a disc
can be aopied with the COPY
command and to make life easya
wildcard option is available where

' r€presents any string of
characters and ? represents any
one character; COPY 'r'DOC TO
rTXT would copy allfiles w,th the

DOC extension into liles with the
same name but a TXT extension.

Files may also be RENAMd
or DELETEd as required. There
are no provisions within CPN for
directly LOADing or SAVEing
programs in BBC BASIC. This is
because when CPN is operational

MODELS A/B
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Z 80 processor is handling all
. ... ork and the BBC Microcom-
.: is just looking after the
:herals. To get BASIC of any

' :rnning under CPN it must be
::d from disc. you can get at
3BC BASIC ROM but only if
€rlher have the DFS ROM fit'
r you revert to using tapes. If
fFS ROM is fitted then the

r rr behaves exactly like a BBC
:rive and all the normalDFS

:::ons are available.
ls far as a usel of commer
. available software is con-
:d CPN is completely com
e with Digital Research s

\1 system which opens up a
-. library of applications soft-
. and languages to the BBC
:,computer user. Memoty is

::oblem as the Z 80 card car-
-s own 64K of RAM and the
11 programs live and run

. rhe BBC Microcomputer is
. used to look after the

: reral devices such as the
ard, screen and printer.

. have indicated that you can
':e BBC's own DFS on the
- Disc Pack. but with the

.- ,e proviso that unless you
. a BBC Utilities Disc (only
:ed with official BBC disc

.. allyour blanks are going to
::natted to Torch standards

:herefore cannot be su.-
.- . lv used with the BBC s own
::k or 80 track drives.

PERFORMANCE
{ND
DOCUMENTATION

l:rch have provided a pair of' ,rograms to read DFS for-
: ;csand save thefiles inCPN
:: and vice versa but because
3BC BASIC is tokenised.
: rds like PRINT. INPUT.: I and NEXT are reduced to

-: rvtes or tokens, care has to
':.en in how these are used.

:ntire explanation and in-_ rns for these programs is
:r a single screenful of text.
-3 relating to it could be
r :n any of the documenta,

- -pplied.
>:Cly th€ trend of inade-

, . documentation that has
: :: many a good product

seems to have affected Totch as
well. The Disc Pack iscunentlybe-
ing supplied with manuals which
relate to the Torch computer
system. For example. my disc had
neither Executives Aid or Cardex
on it. which didn't really matter as I
wasn't going to look at the soft-
ware anyway, but the manuals
came as standard. Now th€se may
be good manuals as they stand.
the Programmers Guide goes into
great detail about the internal
operation oI CPN and thefacilities
the software writer could access.
but there is very little here that the
first time disc user will actually be
able to relate to

The BBC DFS Manual is
poor in many respects but at least
you can understand it, and these
are simply impe netrable to
anyone but a systems program-
mer. This may seem an odd point
to raise but. as far as I can under-
stand it. the purpose oI buying a
CPIM compatibl€ disc system is
so that the user w,ll be able to run
commercially available softvare
and notworry about how to toggle
hiscache!Whatis needed isa new
manual that covers the installation
procedure thoroughly and cor-
rectly, although I do feel that this
should not be attempted by the
end user atall. This introduces the
ideas of using discs as opposed to
tape and illustrates the facilities
and commands available under
CPN.

The systems information
could then be incorporated into a
second manual which would
allow Torch to g€t rid of all the
duplicated material they are forc-
ed to include for their computet
because they are not allowed to
supply the BBC User Guide.

As a piece of hardware the
Torch Disc Pack is excellentlv
designed and very well put
together. lt opens up whole new
horizons to both business and per-
sonalusers of the BBC Microcom-
puterbut it is badly letdown by the
lack of user friendly documenta-
tion and a horrendously com-
plicated installation procedure. I
would feelmuch happier if I knew
that the money you pay for the
Disc Pack included fitting by your
local dealer and that owner in-
stallation was severely frowned
on, possibly to the extent olbeinq
prevented completely.

In operation. provided one
bears in mind its partial incom-
patability with BBC DFS format
discs unless thy are 80 track and
the DFS ROM ,s fitted, it proved
faultless. There is one cosmetic
blemish lurking in the design and
that is that the drives do notalways
manage to ejectthe discs when the

Where the board slots into the computeL

catch is release. I have no idea
why as the problem is intermittent
but annoying none the less.

Overallthen, this is a product
that turns the BBC Micro-
computerftom a small homecom-
puter system with a restricted
memory capacity into a machine
with considerable potential.
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Acornsoft and A&B Computing.
in co-operation with the British Go
Association, are pleased to an-
nounce a competit,on to find the
best Go-plaving program for the
BBC Microcomputer. The
ultimate winner, to be decided by
a play-offat the London Open Go
Tournament in January 1984, will
receive a cash ptize of f1,000.
Here the game of Go and the
competition are inhoduced to you
by Charles Matthews.

THE GAME OF GO
Go is the Japanese name for

an ancient board game played all
over the Far Eas1, and increasing
in popularity in the West.
Originating in China about 3,000
years ago, under the name'wei
qu'or'game of enclosing', it at-
tained high status as one of the
gentlemanly accomplishments. In
this centLry Go has developed
mass popular appeal, with hun-
dreds of professionalplayers com-
peting in Japan, China, Korea
and Taiwan. Here in B tain the
level of amateur play has ris€n
steadily overthe last 20 years, with
our representatives now regularly
placed in the top ten places of the
World Amateur Championship.

BRAIN BRAWN
NEEDED

One ol the athactions of Go.
causing many players to prefer it
to Chess, is the depth of inhrition
and strategic insight required by
good players, on top of brute
power of calculation. This aspect
of the game makes it a real
challenge to programmers who
have yet to come up with an ap-
proach to machine Go'playing at
a level beyond that of beginners.
Now Acornsoft hope to stimulate
the imaginations of owners of
BBC Micros to tackle this task -
see the full competitiion details
helow

Since the game of Go may
notbe familiar to allreaders of this
magazine, here are the rules of Go
and some explanatory hints. Ex-
perienced Go players will note
that these rules are based on the
Chinese system. rather than the
Japanesecode usually used in this
country. The diflerence in actual
play is slight, and the Chinese
rules have definite advantages

Win 81000 in our
software competition

rubber for captures)l for bett
equipment, a cardboard

(see below) are convenient
and plastic stones from the BG,{

!-ou can use simple graphics.
Millionaires will order slate and
shell stones and a kago wood
board straight from Japanl

SUMMARY OF
THE RULES/CORNSIFT alternately on vacant pointq
restricied only by a special ru

The plavers plav single ston

( ko ) to prevent repetition ofp

surrounded along the lines by
posing stones- Two or m

never moved, but can be captu
and are them immediately remo
ed from the board. The objects
the game are (i) capture of enem
stones and (ii) occupation and e

tion. Once played the stones a

circlement of territory. A sin
stone is captured when it is di

stones of the same colour whic
are joined together olong rhe /,n

from a computing viewpoint. The
competition will€mploya board oI
size 13 x 13, rather than the stan-
dard 19 x 19 size.

PLAYING
EQUIPMENT

The game takes place on a 13
x 13 sqr.rare grid of points. labeiled
A1, 42, . . . up to M13. Tradi'

tio n a lly these points are
represented by the intersections of
a 13 x 13 grid of lines, as illustrated
rn Fig. l. The board is initially
empty Two players play alter-
nately by occupying a vacant in-
tersection with a piece (called
'stone') of their colour (Black or
White, with Black starting).

You can play with pencil on
squared paper, using noughtsand
crosses for 'stones' (you'll need a

stand or fall together: the who
group is caphired if it is dire
surrounded along the lines.
player may pass at any time (

Japan. players are forbidden
pass as it is taken as an expressi
of contempt of the opponen'
play, but this problem should n
arise with machinesl). The ga
ends when both players pass su
cessively; each player then scor
for the total of territory itlhels
has occupied orencircled, andt
player with the higher score is t

White receives 5Yz points extra
compensate {ot starting second
this then prevents draws).

DEFINITIONS
AND EXAMPLES
Liberttes The liberties of a ston
are those intersections adjacent
it along the lines of the ruled grid
For example, a stone at A1
and A3. altone at G7 has lib
at G6, G8, F7 and H7.

Connectlon Two stones of th
same colour are directly co
nected if each occupies a liberty
the other; thus. stones at 82 an
C2 are connected, while stones
82 and C3 are not d,rectly con
nected- A collection of stones

winner. (ln tournament play
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.; 82 by
:iatB1,
:? atA1.

? same colour llnk€d by d ect
:',lnections is called an ormy.

:apture An army is captured
:en an enemy sione is played to
:he last liberty of the army. For

, :mple, wiih a Black stone at82.
.:rte at A2, 83, C2, White cap-

groups from capfure by ensuring
they enclose enough empty ter-
ritory. Th€ principle behind every
safe group is the same. and is
known as lwo eyes'. For exam-
ple. the Black group B 1. Dl, A2,
82, C2. D2. is safe (barring Black
blunders). tor White needsto play
at A1 and C1 simultaneously (as

wellas at A3. 83. C3, D3. E 1. E2)
which is impossible. Change the
colour oI the stone at 82. and
White threatens C2. Dl. D2 -the 'eye'at Cl has become {alse .

False eyes cause more blood and
tears to flow in beginners'Go than
any other aspect of the game. A
group unable toform twoeyeswill
die.

End of Game We have decided
th€ end of the game by both
players passing. When will this
happen, in practice? The end of
the game can be recognised as
follows: (a) neitherplayercan cap-
ture further stones of the oppo-
nent. or (b) neither player can play
Iurther siones forming part of an
actually or potentially safe group.

Roughly speaking. if I am to
play and the game is really at an
end. I see the board divided into
the areas occupied by my oppo-
nent's groups (which I have reluc'
tantly decided are safe) and the
areas occupied by my own safe
groups. inside which there is no
point playing if they are safe lrom
invasion and I have already cap-
tured all the stragglers' (opposing
stones cut otf in my territory and
not part of a safe group).

At this stage. then, the spaces
in 'no man's land' between the
lines have been filled in. There
may also, exceptionally, be 'im-
passe' situations which both
players will leave unresolved.
Then the scoring system, oI one
point for each point occupied and
one point for empty intersection
surounded. may be put into ef-
Iect, and the winnet declared.

Those who are used to the
Japanese scoring system will see
that this Chinese'style scoring,
replacing the counting of captives
by counting for occupation of ter-
ritory, willusually give a result dif-
Iering by, at most, one point. lt
should be said that good players
will always agree to play and the
plays worth at most one point by
mufualconsent.

HINTS FOR PLAY
AND
PROGRAMMING
It is hoped that the illustrative
game willbe helpful in understan-
ding how a game develops and
ends. Here are a few basic points
about armies. lib€rties and cap-
ture:

(i) Armies wilh one liberty may be
captured, armies with hro liberties
are very vtrlnerable and may be
sublect by a forcing sequence to
capture. (Simplest €xa mple.
Black c2. white 82. c3. white
plays at D2 and Black cannot
ultimately save his stone.)

(ii) Saving threatened armies may
l€ad to greater losses - small ar-
mies are often sacrificed.

(iii) The connection of armies to
form a larger armywith more liber-
ties avoids los in g stones
piecemeal.

(iv) It is normally good to prevent
the opponent s armies connec-
ting, especially if one army is shorl
o{ liberties.

Any good Go program must
index armies. their liberties and
some measure of their
''vulnerability . (A crude approxi-
mation would divide number of
stones by number oI liberties).
Forcing sequences of libertyJilling
attacks on armies must be ex-
plored. Possible connections must
be considered-

The territorial aspect of the
game is equally important, but is
likely to be much harder to pro-
gram.

RULES FOR
TOURNAMENT
PLAY
(i) Programs should print out or
dlsplay their own plays and point
out all r€sultant captures. Pro-
grams will not b€ required to
display the state oI the game. The
plays oI opponents will be typed in
to machines in the format:
A3 or PASS.
(ii) Programs will be allowed at
most five minutes to consider
plays - after the lapse ofthis time
the program will be deemed to

have passed.

(iii) Attempts to play illegalmoves.
such asoccupalion ofan occupied
point. or immediate recapture ofa
ko, will be deemed passes.
Repeated offences mav result in
forfeiture of the game.

(iv) The tournament Komi willbe
5Y2 points to White.

(v) The rules of Go as defined
above will apply in the touma-
ment.

(vi) The organisers willreserve the
right to adjudicate any game at
any stage, usually alter 100
plays.

(vii) Matters concerning adjudica-
tion, interpretation of the rules of
Go and determination of the
relative merit olprograms willbe at
the complete discretion oI Acorn-
soft Ltd in consultation with the
committee of the British Go
Association.

THE
COMPETITION
Entryto the competition willbe on
the form below. or a form obtain-
ed from Go Competition, Acorn-
soft Ltd. 4a Market Hill. Cam'
bridge, CB2 3NJ. Entry forms
must be returned to Acornsoft by
31st August, 1983.

Programs for consideration
should be ready for submission to
Acornsoft by 1st December,
1983. enhants will be invited to
submit programs in the first two
weeks of December, by post (on
cassette or Iloppy disc) or in per-
son (if so desired, but by appo,nt-
ment only).

AII programs will be returned
to authors. after consid€ration. At
most 10 programs willbe selected
to play a tournament in the first
week of January. 1984, in con-
junction with the London Open
Go Tournament. The authors of
the selected programs will receive
Acornsoft software of thcii choi.e
of a value up to !50.

The declared winner oI the

at 81. With
Dl. D2 and
c3. D3. E1.
2 by playing

13. or White captures all five
::{ stones by playing at C1-

:uicide Playing your own army
: a situation without liberties. is
' forbidden und€r these rules.
-1he army is immediatly cap-
.C. and this would rarely have

, point. As was illustrated
:- : .e, a ston€ may be played into
, r rsition without liberties if this

-lves capturing an enemy ar-

. ) Thrs special situation leads to
: rly rule forbidding plag on a
:.t point. ln positions such as
:.: 42. White A1. 82. Cl or
:r G7. H6. H8. White H7. 16.' 3iack can capture a single
'e stone (playing at B1 or 17).

. -eupon White could capture
,:-r immediately. Ieading to a
:::i)on of position.
The rule is: in a position
-: asrnglestone has been cap'

.: and the captudng stone is
.at to immediate recapture.
-:mediate recapture is forbid'
:or one turn only- In practice.
. recapture is important. the
:: makes a play insome other
ri the board requiring an ins-
:eply ('ko threat') and then

:riures - the boot is then on
::ier foot. Long sequences of
-::eats and recapfures are a
-on and exciting part of the
. involving delicate calcula-
- :f profit and loss.

::ie Groupc As the game pro'
: the board gradually fills up.
>iones sort themselves into

:::rons of armies which are
.-r:ally. if not directly, con-
:: - what Go players call
,rs. Beginners are often
: ?d by the question 'if
-::ely every group is sur-
:ed on all sid€s. how is it

.i :.e to escape capfure?"
I basic Go skill is to make

laying
2. C2.
2,B3,
41, A

p
B

: ::k captures

. : COMPUTING JULY/AUGUST 
'9A3

GO COMPETITION

CONTINUED OVER



13

12

11

10

I

7

5

4

3

2

1

CDEFGHIJKL

a
tt/ ,

t
a

,\
t/

\a l/tI ,\
I

\a t a
)l ,\\a\a \

t ,
a I

, t
I .,/l 7t ,t ,

a lt'
)l\a

a \
t ,\\a )l\a ,\

I
ta )\

ll/
,t ,t ,

a
,\\a ta lt't ,!

t,
\

,\
\.a \

./l
at ,

a
!I ,\ JI

a
! ,

a
!\a

\
a

7ltr

TI
?#tt

1t
?
+il
2til,4
+
+t

II
,a
t
2

AB
Diagam 2

tournament will receive f1.000
cash; the rights to the program
and modifications of it will belong
to Acornsoft Ltd. the author
receiving a standard royalty from
any sales.

Collective Entries: Entries of
single programs from groups such
as Go clubs. schools, etc, will be
accepted if accompanied by a list
of co'authors, having equalrights
in the program, and the nomina-
tion of one co-author. with ad'
dress and 'phone number. for
contact and correspondence.

The British Go Association:
They have fostered Go in this
country for 20 years. They can
put you in contactwith Go players
and clubs, and supply books and
equipment. The Membership
Secretary ol the organisation is
Derek H unter, 60 Wantage Road.
Reading, Berkshire.
Book Dtstrtbutor: Andy Finch,
63a Rr.rssellRoad, Moseley, Birm-
ingham. B 13. Recommended
books are: 'Go for Beginners'
(Penquin) by K. Iwamoto. 'Go

Tutor'at !1 from the BGA. lf you
fancy hav,ng a traditional (it's ad-
viseable to do so) game you can
get a set of 361 plastic stones for
f7 from them.

For the latest news and
developments in this competition,
leading up to a full report on the
Grand Final in January, keep a
r egular eye oo A & B C ompu tin g.

AQUIET
oPENTNG (t-261

Here is an explanation of the
game played out here on paperfor
you to get to grips with strategic
techniques. If you are already
familiar with the game of Go then
this will not be necessary for you,
but mav be useful to glance over.

Up to 9, the corners are oc-
cupied with stones on the third
and fourth lines. The formation
C4, E3 is a particularly solid way
to enclose a corner. The early in-
vasion 13 atKl l deprives Black of
the corner. The next few plays
show Black avoiding the happ,ng
of his group, which would not be

clearly safe.
The marked stone 26 isan in

direct attack on the upper right
Black group. If Black answered
passively at G3, White would
build a wallon the fourth Iine (say

at E4) to threaten the uppergroup
at a distance Instead Black resists.
and middle game fighting breaks
out.

In the diagram 1, note that
there are no stones on the first Iine.
and only two on the second line.
Observe also the close connection
olstoneswhere the twosides have
come into contact. the loosercon
nections elsewhere.
Black White

1. J10 2. D1l
3. C4 4. K3
5. D9 6. F10
7.E3 8. K8
9. J8 10. J7

11. K9 12. K7
13. 18 14. K11
1s. L9 16. t12
17. H3 18. F8
L9 C7 20. 17

21.G9 22. G10
23.Ca 24. F9
25.C7 26. C4

CLOSEFIGHTING
(27-621
The long sequence in Diagram
2from 27 to 48 shows many direct
threats to capture, with 44 the first
actual capture of the game (nota-
tion 'x2' for 'captures two
stones'). Plav 45 at E8 is necessary
to save the eight Black stones.
Play 48 at K10 cuts off two Black
stones: these cannot form a safe
group, but are only finally cap-
tured in the last few plays of the
game- White regards the three
isolated stones plaved in the se-
quence (E5. E7, G4)as sacri{ices,
withposs,ble future uses. In these-
quence, the combination of White
H8and 19 isa clevertactic - Black
cannot reply by taking HB (why?).

After some territorial moves.
fighting breaks out again at 62.
which init,ates a dangerous ko
f,ght.

Black Whtte
27 . H4 28. H5
29.G5 30. G6
31. F5 32. F6
33. F7 34. H6

13

12

11

't0

7

6

5

4

3

2

1

ABC
Diagram 1

DEFGHIJKLI\4

a I
a I \a I

t
a

, ta \
! , )l\a ,

I tl la tt/ ,t ,

a I JI
a

,
I

t ,! ,\
t , t ,

a I /., \
! ,

a \
\ -J

a tt , ! ,

GO COMPETITION

::' i"

56 A&B COMPU|ING JULY/AUGUST 1983

[[[[rtl

l
|ll lt



l/'t
a

,! ,
a

I
\

t
a

a\at

a,++#+###++tI

+#

,J
+#t

ilD<'

BCDEFGHIJKLM
anm 3

E6
F4
D6
H9
H10
E8
I10
c10
I3
c11
c12
H2
D13

ENDING THE
GAME
63-110)

-: ko fight on the lower side is
important to last long See

:jram 3. The threat 64 ai E9 is
!.iered. but White ignores 67,
'rg up stones on the upp€r side
rost of the lower side. Af ter 69
re has lost seven stones and

.1e territory. but gains im
. ::ately by pushing into Black s-:er: the exchange overall is
r.onable. The presence of E5
.rrs 71 at D2 would be a

mistake. so each one of White's
sacrificed stones plays a part in the
ko fight.

A minorkofighton the upper
side (83-102) is the last Ieature of
the game. The finalplays 103-110
would be taken for granted among
experienced players White wins
by three points.

This game is a reasonable ex
ample of Bntish amater.rr play. It il
lustrates the ebb and flow of
fighting in Go: as the ancient
Chinese put it Empires wax and
wane. states cleave asunder and
coalesce'. Go has always been
seen as a dynamic model of the
highest level ol strategic warfare.

All program submissions
must be sent to Acornsoft Ltd by
December 16 1983 on cassette or
floppy disc. AII programs will be
returned to the author after con-
sideration.

Acornsoft's decision regar-
ding the qualifying programs is
finaland neither Acornsoft nor th€
editor of A & B Computing will
enter into any correspondence
regarding this.

Group, or collective, enkies
(as in the case of a club enhy) will
be accepted providing the enhy is
accompanied with a list of co-
authors who willhave equalrights
in the program. One of the co-
authors must be nominated as a
contact and supply both address
and telephone number.

Acornsoft reserves the right to
market the winning program.

Acornsof t reserves the right to
market the winning program and
retain the world copyright for it.
Acornsoft will pay the winner
either onan agreed royalty basis,
or if the author so wishes thewinn-
ing program will be bought for an
additional agreed sum over and
above the cash prize.

II the winner so wishes
he/she can choose to use his/her
cash prize to buy €1000 worth of
equipment from AcornComputer
and Acornsoft.

Score: Black 83
Whrte 86

CONDITIONS OF
ENTRY
The compeition is open to all UK
and Norlhern lreland readers of A
& B Computing, except
emplogees of Argus Specialist
Publications Ltd, their printers
and distributors, employees of
Acornsoft 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
person

The enlTt form printed below
must be returned to Acornsoft b9,

August 31. 1983 Send them to
GO COMPETITION. Acornsoft
Lrd.4a Varker Hill. Cambridge.

87. H13 x I
89. E7
91. I8
93. H13 x 1

95.83 x 1

97. F1
99. G13 x 1

101. D5 x 2
103. E9 x 5
105. E12
107. E11
109. D10 x 2
Pass

88. 111
90. G13 x 1

92. J8 x 7

94 C3
96. G13 x 1

98.F2 x 2
100. D4
102. G13 x 1.

104. H13
106. L 10
108. L8
110. M9 x 2
Pass

Black
63. I1 x 1

65. D7 x 1

67 . G71
69. G12
71. D3
73. E4
75. C2
77 . H73
79. Dl
81. C1
83. Fl1
85. F 13

White
64. E9
66. H1 x 1

68.G3x4
70. E2
72. F3
74. D2
76. H1,2
78. J11
80. E1
82 t13
84 G13x 1

86 H7

A & B COMPUTING/ACORNSOFT.GO'COMPETITION
I wish to enter the competition in which Iam required to write a
program for the BBC Microcomputer to play the game of 'Go'. I
accept the conditions ol the competit,on as set out in the
July/August issue of A & B Computing afid agree to comply with
the rules therein.

Name

Address

TelephoneNumber:day ............ evening

Srgnature

NOTE: This form does not mean that your 'Go'program has to be
ready when you send this form in. It is to let the orqanisers know
that you intend to enter the competition- If you don't send the form
in your entry w,ll NOT be accepted.

GO COMPETITION
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36. E5
38. E7
40. H8
42.19
44.J9x2
46. H 11
48. K10
50. 14

52. J3
54. D12
56. t2
58. J1
60 H1
62. G2



It's easy to feel you are alone
when you are sitting in fronr of
your micro wondering why it
won't do what you think you've
instructed it to do! But you need
never be alone again. User
groups are springing up all over
the place and can be an
invaluable source of help,
enjoyment and inspiration.

We list here someol 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 reqular
newsletter (10 issues a year)
including program listings,
hardware and software tips,
reviews and advice. all
exclusively devoted to the BBC
Micro. Membership is available
for C4.50 for six months or f8.50
for the full year's subscription.

IM
10 Dawley Ride,
Colnbrook.
Slough,
Berkshire SL3 OQH.
Contact: Paul Barbour

LASERBUG started off life as a
BBC User group based around
London, but it is now an
international group with
members in 14 countries
worldwide. A comprehensive
nagazine is sent to all members
monthly. Local meetings are
arranged via the newsl€tter.
Annual membership is 812.00
which includes 12 copies of the
magazin€ plus special m€mbers
only discounts.

Room 812a,
NorthvJich City College oI
Higher Education,
Ipswich Road, Norwich,
Norfolk NR2 2Ll.
Tel: 0603.60011 ext 233
Contact; Paul B€verley

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.

f-irJErfi llEttiilNru?il
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 are doing sterling work
for the BBC Project and, as the
whole idea o{ CTUK! is to
provide free access, they are well
worth checking out.

EEEElIErrffflqM
72 Sidmouth Road,
Wellins,
Kent DA16 lDS.
Tel: 01-304 3910
Contact: Tony Latham

The club produces a monthly
printout of software ideas for the
BBC Micro. programs and
advice on programming
technique.

Caterham Leisure Centre,
Godstone Road,
Caterham,
Surreg CR3 6RE.
Tel: Caterham 48304

(M Goldsbrough) or
Caterham 43316 (J Hodges)

Contact: M Goldsbrough
(Centre Manager) orJ Hodges

The club has started at the
Leisure Centre which has a
Model B BBC Micro available.
Meetings are on Thursdag nights
at 8.00 pm and new members

22 Sandy Close,
Petersfield,
Hampshire GU3l 4HF.
Tel: 0730-4059 (evenings)
Contact: Peter Smith

Established back in 1980, the
Fareham and Port smou th
Amateur Computer CIub have
recently organised a re{erral
service and a Users Club for the
BBC Micro. The group meet at
7.@ pm on the third Monday of
each month at the Portchester
Community Centre.

Dept. 1A,
44.46 Earls Court Road,
London W8 6EJ.

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 ,or the BBC Micro
published by the BBC.

PO Box 7,
London W3 6XJ

This acts as a central clearing
house for information about the
BBC Computer Literacy Project.
Please remember to enclose a
large SAE and, most important,
to write on your envelope just
what information you require:
User Grotrps, Software, General
Query, etc. They have also
published a large number of
Iactsheets about various aspects
of the project: regional groups,
suggested books, micros and the
small business, micros and
education, and jobs in
computing. These are available
free on receipt of a large
SAE-again please mark it
clearly.

Find about the hottest
spots to learn about the BBc

Micro. Are there any in
your area?

THE FABEHAM AND
PORTSMOUTH AMATEUR
COMPUTEB CLUB

NORTHWCH & DISTRICT
BBC MICRO USER GROUP

CATERHAM LEISURE
CENTRE COMPUTEB
CLUB

MODELS A/B

5a A&B COMPUTING JULY/AUGUST I9A3

(and their micros) are welcome
to come along-

INDEPENDENT BBC
USTBS, GROUP

THE COMPUTER
REFERRAL SEBVICE



-
t)

Climb into the guise of
one of the most

reknowned superheros
of our time and use your

BBC to save the
Metropolis. A great game

for enthusiasts.

Find and defuse the bomb with
only minutes lo go till detonation
time and do it in the way only
Spiderman knows how. This time
he's lucky as he has hisBBC Micro
with him - though that's a bit
cumbersome to carly round as he
stealthily leaps from rooftop to
rooftop.

To help you, there is a Bomb
Detector (key D) which tells you
how far from the bomb you are
and how much time you have left
to find it. However. gou slow
down when you use it. To hinder
you there are maniac drivers on
the streets. You can move in any
direction with lhe cursor keys. If
you press two at once you will go
diagonally - but you can't go
through buildingsl

When the Detector shows
you are very close to the bomb,
the scene changesand Spiderman
is ready to run towards a
skyscraper which he mustclimb to
defuse the bomb on top. He will
automatically climb if you move
him left or right. All easy stulf -

except for the huge spiders trying
to squash him!

If Spiderman ls killed, a
helicopter will take him awav. But
if th€ time limit expires. the city is
blown up.

The second part of the game
features animated running and
climbing figures whi.h are achiev-
ed by alternating between di{-
Ierent character strings which are
themselves pre-defined
characters printed on top oI each
other

Speed has been increased by
using integer variables and multi-
statement Iines. Many ol the pro'
cedures are governed by
parameters which make them
multi-purpose e.g. PROCMAN
(A,B) is a multi-directional move-
ment procedure- Thus one pro-
cedure is capable oI many on'
screen effects.

Lastly, you have a panic but-
ton in the Space Bar on the grid.
this s€nds you back to your star-
ting point in the centre (notalwavs
a very safe place to be!).

VARIABLES
CARX%. CARY%
cx%. cY%

P%

DISTANCE %

NOW%

MX%, MY%

FINISH%

x%, Y%

sx%, sY%

D%

M$

A$

Car positions

Pitch for sound of falling spiders.

Distance from bomb on grid.

Time remaining.

Spidermai's position on grid.

Time limit.

Spiderman's position in street scene

Spiders position.

Difficulty level.

Message.

Reply to "Another game?".

30
40
50

Changes base for random number generator.
Enables {unclion key f0 to run program.
VDU5 enables one to PRINT a CHR$ at point on
graphics sareen.
Defines character set.
Strings containing graphics for running and climbing
figures.
Initialise variables.

60-250
260-320

330-440

LINE DESCRIPTION
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450-530

530-550

560.650

660.770

780-870

880,970

1680-1860
1870 1980
1910-1920
1930,1940
1990-2040
2020
2050.2120
2180

2360.2400
24tO 2570
2580.26'70

26aO-2700
2700.2750
2760.2850

980,i000
1010 1140
1150.1240
1250,1350

1270
1300
1360- 1400

Loop for first part of game. Scans keyboard and moves
figures according to the parameters set. Moves cars.
End of loop when posit,on is near to bomb or time limit is
reached, in which case relevant message displayed.
Clock stopped and remaining time becomes new time
limit.
Variables initialised for second pad of game and pro
cedures for drawing new scene.
Loop for second game. Keyboard scanned, Spiderman
position checked, relevant animation procedure trig
gered. End of loop when position adjacent to bomb or
time limit reached. Win procedure. Procedures defined.
Makes Spiderman climb up or down depending on vallle
of A%.
Spiderman runs forward or backward depending on
value ofR%. Chooses correct graphics dependent on A$
and B$.
Intersperced PROCSPIDERS keep movement on screen
of several items more continuous.
Delay loop.
Draw stYeet and skyscraper.
Draw lampost for data.
Draw spiders (number depends on difficulty D%) RND
(D % ) keeps movement unpredictable.
Nole for each spider with plch change
Checks if building or ground is reached.
Changes coordinates of spider to begin again at top of
screen in random horizontal position.
Checks if spider has hit Spiderman.
Escape. Draws thread and moves S man to safety.
Procedure if you win.
Draws street grid. Parameters passed to PROCBLOCK
whrch drau s tnangles ro make squares.

Distance between P(X1,Yt ) and O(X2.Y2) = lx2-x112 + lY z-Y 1)2

2t30.2300
2370.2350

Sets new positions of cars.
Moves cars.
ll car is off screen, sets new position.
Car horns if car is near Spiderman.
Moves Iigure around grid.
Checks if figure is hitting a building.
Prints distance from bomb and remaining time.
Formula to measure distance between two sets of polar
coordinates -

Sets position of bomb on grid.
Erase distance and time indicators and prints new
message (M$)
Escape. Moves figure to centre of grid.
Titles.
Simulates exploding bomb by sound effect and by chang'
ing screen colour (black) to white and back repeatedly,
using the VDU19 palette changing command.
Checks if Spiderman is hit by car
Car horns.
Flies helicopter on same horizontal line as Spiderman
lK% ) and erases him when they are adjacent (line 2800
and GOSUB).
Squashy sound!
Asks if you want to play again and acts accordingly.
Sets difficulty Ievel and time limit, and starts game.

1410-1430
1440.1490
1500 1530
1540 1670

2a60-29tO
2920.3010
3020-3210

PROGRAM LISTING
>LIST

1O MODET
2O PROCTITLE
3 0X=RND ( -TI tlE )
4O*(EYO MODE4IM RUN 11

5 gCLS: MODE2 ! VDU5
6AyDU23 1224,\4A ,14A t68 ,38 t3g ,6 ,38 ,86'1AVDU23 ,225 tt42 tt6 ,32 ,64 ,6 4 ,6 4 ,6 4 ,r28
8AVDU23 1226 t4a,48 ,t6 ,t52,t20 ,24,24 ,24
9A VDV23 t227 ,24,56,40 ,AO ,85 ,8A t2A8 ,48

lOSvDU23 ,228 t24 ,24,8 ,t56 tt22,28 ,24 t24
I tavDu23 ,229 t24 t56 ,68 ,I3I ,65 ,32,16 ,48
12AVDU23 ,23q t4A t48 tt6 ,28 t26 ,25,26124
I 30VDU2 3 r 2 3l ,56 ,8 8 ,24 ,24 ,20 ,t8 ,t7 ,48
l,AavDr23 ,255,255 ,255 ,255 t255 1255 t255,255,255
t5avDU23,232 t24 t24 tt6 151,94 t56,24,24
l6avDo23 ,233 t24128 ,34 , t93 tl3g ,4 ,8 ,t2
17avDU23 ,234 tL2 t12,A ,56 ,8A ,152 ,88 ,24
IAOVDU23 ,235 ,28 ,26 ,24 ,24 ,4A t 7 2 ,136 ,t2
t9avDU23 t237 ,36 ,24,9q ,65 t255 ,I53 ,165 tt65
2SO VOU23 ,23A ,24,24,60 ,126 ,60 ,60 ,t26 ,50
2tg\tDu23 ,239 tA ,68 ,252 ,255 ,255 ,252 ,68 ,g
220 VDU23 ,245 ,24,24,60 t66 ,24 ,36 ,66,66
230 VDU23 ,24I,I99,192 t32,31 t1 ,3,t,9
244 !DU23,242 ,252 t64164 t254 ,221 tl43,223 t6
25A yDU23 ,243 ,O ,\6 ta ,28,62,62,62,2a
2 6 0 RI S=cHR$ 2 28+CgRS 8+cHRS 10+cHRS 2 29
2 ?0R2 S=CHRS 2 3g+CHRS8+CsRS 10+CHRS 231
280i3 S=CHRS 2 3 2+CHRS8+cHRS I0+CllRS 23 3
290R4S=CHRS2l4+CHRS8+Cr{RS10+CHRS235
3 00cl s=cHRs 2 24+cHRs l0+cttR$ 8+cHR$ 22 5
3I0C2$=CsRS 2 25+CHR$ 10 +CH R$ 8+CHRS 227
3 2s RUBS =cHRS 25 5+cHRS8+cHRS 10+cHRS 2 55

330 DIl,l CARxt(2):DIM CARYT(2):DIu Cxt(2):DIM cYt(2)
, Pt (5)

3 40 Dl sTANcEt = 100 0: NoWt =g
3 50 PROCGRID
360 FoR cl=l f0 2
379 PROCCAR(Ct )
380 PRoCCRoSS (Ct )
390 NEXT
400 PROCAO B
4lg r'4Xl=536rMYi=470:Gcolo,6:MOVE Mxt,MYt:vDU240
420 Ilt4E=A
430 FI Nl SHt=!IN I SHt { 100
4 4SNOw= FI NI SHT
4 5O REPEAT
460 rErN(EY(-58) PRoCflAN(S,10)
470 IETNXEY(-42) PRoCi,4AN (S,-10)
480 rSrNXEY(-26) PROCXAN(-10,0)
490 rErN(EY(-122) PRoCMAN(lo,o)
5OO IEINKEY(-51) PROCDISTANCE
510 I8I NX EY ( -99 ) PROCPANIC
5 2O PROCHOVECROSS
5 30UNTl LDI STANCET <= I0ORTME> FI NI SHt
54OIF TIME>FINISHt THEN MS=.'Bomb exPloded'' : PROCEXPL ODE
PROC14ESSACE r PROCSTART
550 FINISHT=NOWI
560.FX 15 ,0
5lacLs
580 DIM sxt (5) :DIXSYt (5)
590 FOR II=1 TO 4:PROCCHANGECOORDS(Ig):NEXT
6OOPROCDRAI{
6l OPROCLAI4P
62OAOVE lSO ,lggg t GCOLo,3: PRINTi FINI SHt T 'r seconds 1eft'
630 PRocwAIT ( 200 ) : NOVE 100 r \000 |GCAL0, g : PRINT, FINISHI t

'seconds lef t"

MODEL B
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640 Xl=1972 :Yl=lS0:cC0Lg,6 :l.tOVEXt,Yt I PRINTC2S
5 50TI !,18= S . !INI SBt=FINI SHI r i.0S
6 6OREPEAT
.70 PROCSPIDERS
680 IE INKEy(-25) AND Xl>512 AND Yt=10S THEN PROCRU
rrs,R2s,-29)
a9S IE INKEY(-26) AND Xt=512 ANDYT<580 TIIEN PROCCLI

a 20)_09MNKEY(-26) AND Xt<=5I2 ANDYT=580 THEN PROCRUN
rrs,R2s,-20)
'10 IF INKEY(-122) AND Xt>=5I2 AND Yt=I00 THEN PRoC

-\-(R3S,R4S,20)_20 rF INKEy(-I22) AND Xl<512 THEN PROCRUN(R3S,R4S,

I290 sYr {Qr ) =sYt (Ql ) -20
I 300IFsYl (Qt) =540ANDSXt (0t) <512 PRocctlANGEcooRDs (Qt )
I310I FSYt ( 0i ) =50 PRoccHANG EcooRDS ( Ql )
I3 20PROCCHECX
1330 I{OVE SxC (Ql),SY! (0t) :GCOL6,I :VDU237
1340 NEXT
1350 ENDPROC
I 350 DEFPROCCHANCECOORDS ( I g)
13?0 Pl(Il)=l8I
I380SYt(It)=800
I390 sxg (It) = (RND .30) * 20) +12
I4OO ENDPROC
I4 T ODEFPROCCHECI(
I420 Ir Sxt(0t)>=xt-32 AND Sxt(0t)<=xt+32 AND SYt(Qx

) <=Yl THeN MS='Spidermao squashed':PROCIIESSAGE:PROCSo
UASH : PRoCHELI (xl,Yt) : PROCSTART

I43O ENDPROC
I44O DEFPROCESCAPE
1450 MOVExt, Yt: PLAl2l,lA T 2,10q
1460 fiovEXl, Yl:6COL0 .0 : PRI NTRU BS
I47g x g = L 0 , 2 : Y t = 10 0 : l,lOV E xt,Yt
l480CCOL0,6:PRINTC2S
149S ENDPROC
I5OODEFPROCWI N

l5l.0 HOVE0,548 :GCOLA t4.YDU243
I S20MS=r'Bomb saf e" : PROCHESSAGE : PROCSTART
I53O ENDPROC
T 540 DEFPROCGRID
1550 FoR xl=s TO ),s60 SIEP 200
1550 FoR Yt=o To AO0 s'tEP 205
1579 PROCBLOCX ( Xt, Yt )
158S NSXT:NEXT
I59O ENDPROC
I6OODSF PROCBLOCK (X,Y)
l6lsccol0 , t
I6 20ttovE x,Y
I6 3O DRAWX+ I2O,Y
1649 PLO?85,X,Y+120
1659 HOVE X+l20 t.t+l2A
r66q PLo'tg3 tx+12A iy
I67O ENDPROC
1580 DEEPROCCAR(Ct )
I69S CARYt (ct ) =0- ( RND ( 25 ) *20 )
1700 R-RND( 5)
I710 oN R GOSUB I730,t750,lttgtt]90,t8t0
1726 SNDPROC
I730 cARxt (Ct ) = 136: RETURN
I ?{0 CYt (Ct ) - 168: RETURN
t750 CARXt (ct ).336: RETURN
I769 CYt (Cl ) =368 : RETURN
I770 CARxt (ct ) =5 35: RETURN
1780 CYt (Ct ) =568: RETURN
I790 CARxt (ct ) -736: RETURN
I80, cYi (Cl ) =768: RETURN
lSL cARxt (Cl ).9 36 r RETURN
1820 DEF PROCCROSS(Ct)
1830 Cxt (ci ) =0- (RND ( 25 ) r 40 )
18 4, R=RND ( 4 )
1850 ON R GOSUB tt4g,116S,t18g,tA00
I86O ENDPROC
1870 DEF PROC|OVECROSS
I880 FORCI.lTO2
I89oxovECXt (Cl ) , cYg (Ct ) : CCOLo ,0 : vDU239 : HOVECARXI (ct )

, CARYI (Ct ) | vDU238
l9 r0 cxt (ct ) =cxl (cl ) +4s I cARYr {ct ) =CARYt (cl ) +2s
I 910 I FCxt (Ct ) >.1IS 0 PRoccRoSS(Ct)
l9 20I FCARYI (Ct )>=920 PROCCAR(Ct)
I930rFcYt(ct)>xYt-60 AND cyt(ct).ryt+50 AND cxr(cr)>

HXr-200 AND CXr (Cr ) <xXt-I60 pROCBEEp(41)
I940rECARYt(Ct)>Xyt-200 AND CARyt(Ct)<r,tyi-150 AND cA

RXS (Cl ) >rrxt-60 AND CARXT(Ct)<MXt+60 pROCBEEp(41)
l95SMOVE CXt (Ct ) , CYI (Ct ) : GCOL0,2:VDU239: MOVECARXt (Ct

) , CARYt (ci):vDU238

-10 IF INI(EY(-122) AND xt=512 ANDYT<=589 THEN PRocc
:\g l-2e)r40 IF INKEy(-99) AND Xt=5I2 AND Yt>100 THEN PROcES
r?E
r50 UNTIL Xt<=72 OR TIt{E>FINISHt
'60 Ir TIME>FINISHt THEN MS="Bomb explodedirPROCExP

- lE: PRoCMESSAGE: PROCSTART
- 70 P ROCWI N : PROCSTART
r 8 ODEFPROCCLI }18 (AT )_90GCO10,9:riove xl, Yl: PRINT RUBS
3 0 0yt=yt+ (At )
! r0 CCOLo,6 :lt4OVE Xt,Yt TPRINTCIS
] 2OPROCSPIDERS
a3A GCOL0 tg I IIlOVE Xt,YITPRINTCIS
3 40Yt=Yt+ (Al,/2 )
3 50 CCOL0,6:rOvE Xt,Yt:PRINTC2S
3 6 OPROCSPI DERS
3 7O ENDPROC
3 S0oEFPROCRUN (AS , BS , Rt )
3 99GCOLo,0: oVE Xl,Yt:PRINT RUBS
I00Xt=Xt+Rl i I FXt> lO12 Xl=I012
lioCCOLo,6:fiOvE Xl, Yt: PRINTBS
]2OPROCSPIDFJRS
I30cc0l0,g :xovE xt,Yt :PRINTBS
t 40Xi=xl+RX: I FXI> I S'12 Xl=1072
I50GCOLo,5 : I4OVE Xt,Yl:PRINTAS
] 5 OPROCSPI DERS
]TOENDPROC
]SODEFPROCWAIT(Z)
] 99FIN=TITE+ Z: REPEAT UNTIL TIXE>-FIN

. JOOENDPROC
J l ODEFPROCDRAW
l2occoLg ,2
J I0r,'rovE1279,35 : DRAW0,36
J40 FoR Yt=515 To 68 STEP -64:pRocBRIcX(0,yt):NExT
i50 FOR Yt=484 TO lS0 STEP -54:pROCwtNDOW(O,yt):NEx

. J60 l4ovE 0,548:GcoL0,7 :vDU243

..,]OENDPROC
]SODEFPROCBRICX (X,Y)

- a90 MovE x-10,Y
. :00GC0L0,1:FoR B=t TO 8:vDU255:NEXT
- - l0ENopRoc
:20 DEFPROCWI NDOW ( X,Y )
:10 llovE x-10,Y: ccol0,1: VDU255,2 55:cC0L6,3: vDU 255:

:::.0 ,l :vDU255,255 :cCoL0 ,3 | vDU255 :CCoL0 ,l : vDU2 5 5,2 55
:4OENDPROC

. : SODEAPROCLANP
-:5sDIr,ix(6) I DIxY (6)
-:?0FORL=1 To 5:READ x{L) ,y(L) :NEXT
- -89 AoyE t2go,37
. -90 GCOLO t3,-40 FoR L=I TO 5:pLOTI,X(L) i20,y(L) r2S:NEXT
, : l0ccoLr,7
-:20PLOT8L ,-20 ,40
.:30DATA g ,9 ,-2 t2,-2,0 ,-t,-t,-t,-2,2,0
.:4OENDPROC
. i 59DEFPROCSPI OERS
.:50FOR0t=ITORND(Dt)
. :10 SOUNDE00l2,- I0, Pt (Qr ) ,2: pt (0r )=pt (Ot ) -4

:3 0r'40VEsxt (Qt ) , SYt ( 0t ) : cC0L0 ,0 I vDU2 37



I96sPRocHIT(cxt (ct ),cYt (ct ) ) : PRocHIT(cARxt (ct ) , CARyC
(cr) )
I97O NEXT
1989 ENDPROC
I99O DOFPROCMAN (A,B)
2900 t4o\lE xxi, MYI: GCOL0, S : VDU2 40
2 010 fixt=Mxt+A: MYt=MYi+B
2020 IF POINT(t'lXi+4,!4Yt)=l OR POINT(XXi+52,XYt)=1 OR
POINT(uXg+4,lqYt-36)=1 OR POI NT ( 14Xt+ 52,lilYt-15 ) =l THEN
l'4x I :MXt -A : MY t =MYt - B
2O3g t{OYE Mxl, MYi:GC0L0 ,6 : vDU24 S

2040 ENoPRCC
2S5S D8F PROCDISTANCS
2060 GcOLg,O.t OvE 100,100 0: PRINT; DI STANCE*
207A GCOL0 ,0.l49yE7 00,10 0S: PRINT, NOWI; " secsn
2080 DISTANCEI= ( ( ( (Bol4Bxg-|1xB ) ^2 ) + ( (BoHBYi-l1Yt ) ^2 ) ) )

DM00 r NOWt = (FINISHg-TIME) DIVl00
2S9g GCOLO t2.ts,AvE 100 ,100 0: PRINT, DI STANCET
2lOO t4OvElA' ,lg0$: PRI NT; DI STANCET
2ll0 CCaL0 t1tt4AvE700,I000:PRINTiNOWIi' secs"
2120 ENDPROC
2I30 DEF PROCBOMB
2140 R=RND (2)
2150 IFR=2cOTa2240
21.60 R=RND(5) | oN R cosuB 2190,2200,2210,2220,2234
21?0 BOI,4BYt=RND ( 1000 )
2180 ENDPROC
2190 BoMBXI=136 :RETURN
2209 BOMBXI=336:RETURN
2 210 BOMBXT=536 : RETURN
2220 BO|{BXt=736 r RETURN
2230 BOMBXS=936:RETURN
224S R= RND(4):ON R GASVS 2279,2285,2299,2350
2250 BoiBxt=RND(900)
2260 ENDPROC
22?0 BOI4BYt=I58 :RETURN
2280 BOI'lBYt=368 :RETURN
2290 BoMBYt=568:RETURN
2 300 BOflBYt=768: RETU RN

23TO DEFPROCI4ESSAGE
2 32OMOV EIAS I IAiO tCCOL0 ,0 : PRI NT, DI STANCEI : JloVt7 00 ,100

0 : PRINTi NOWS, " secs'r
2330 t4OVE10g,IgbA: PRINTi NOWi " secs"
2340 GCaLA ,2 tAove I00 , t 000 : PRI NTMS
2150 ENDpROC
2 S50DUFpROCpANTC
2379 GCOLO ,O ttrOYE MXS,MY$:VDU240
2180 YX!=536:xYt=479
239S GC0L0,6 :MOVE Mxt,MYt :VDU240
2 4 OO ENDPROC
24ISDEF PROCTITLE
2420 eOR T=l TO 2
2430 PRINTTAB( 5) ;CHRS14l, CHRSI29,CHR$157,CtIRS134 ; " s
PIDERMAN'r;CtlRSl56
2440NEX'f
2450PRINTICHR$l34,"Spiderman must find the Atomic B

2460 PRINTCHRSl34r"hidden someuhere in N€w York"
2470 PRINT
2480 PRINTCHR$I33,rGuide him round the blocks uith t
2490 PRINTCHRSl33; icursor keys and your Detector ((E

25g0PRINTCHRS 131r'when you have a reading of be1oi,
t0 "

25l0PRINTCHRS l3lr"Spidermarl is at the site of the b

2520PRINTcHRS 131;"uhich ri11 then be displayed"
253SPRINTTCHRSI29;"Guide him left or right to avoid

2540PRINTCHRSl29;"9iant spiders prolecting
2550PRINTCHRSl29; "Spiderman rill clihb and

c i!yr"
2550 PRO'DTFFICUI-TY
2 5? O ENDPROC
2589 DEFPROCAXPLODE
2590ENVELOPEl,l,] ,g ,0 ,lA ,A ,0 ,121 ,-l f 1,-I t154,25
26A0SAUND0,t t4 t2A
26rS eOR Tt=l TO 10
2620 VDUI9 ,0 ,',] ,6,0,0
2630 PRoCWATT(5)
2640 VDU\9,5 ,A ,g ,A ,0
2650 PROC!iAI T ( 5)
2660NEXT
2670 ENDPROC
2580 DEFPROCHIT(X,Y)
2590 IE X>=MXt-40 AND X<=MXt+46 AND Y>=MYI-10 AND Y<

=r1Yt+30 THEN 14$="Spiderman run over":PROCIIESSAGE:PROC
S0tJASH: PR0CHELI ( r,4XS , ,'4Y I ) : PROCSTART

2TOOENDPROC
2?10 DEFPROCBEEP ( P)
2720 SOUNDI , - 10, P,l : SoUND2,- 10 , P+ 12 ,1
2730 SaUNDI ,O tA ,l: SOUND2,0 ,0 ,1
2740 SOUNDI,-10,P,4 :sOUND2,-10,P+12,4
2?5S ENDPROC
2 750 DEFPROCHELI (Jt,Kg)
2779 EOR H\=0 TO 1100 STEP 1.0
278S MOVE tll,Kt:GCOL3,? :VDU24I,242
2 799 rtOVE Ht, Kl I GCOL3,7 : VDU241,24 2
2 8 0 0I FHt <=J t+20ANDHl > =Jl- 20 COSUB 2830
2 819 NEXT
2820 ENDPROC
28301F tli<=Mxl+20 AND Hl>=MXt-2S GCOL0,0:rlOVEJt,Kt:

y Dt) 249
2849t? Ht<=XS+29 AND 8g>=Xt-20 GCOLS,S:MOVEJt,Ki:VDU

255,8,r0,255
28 5ORETURN
2860 DESPROCSOUASH
2 8?0SOUNDo ,- 15 ,3 ,2 5
2880FoR St=144 TO I00 STEP-l
2890SoUND1,0 ,S$,1
2900NEXT
2 910 ENDPROC
2920 DEEI AOCSTART
2 910 PRoCWATT(20s)
2940CLS
2950 VDUA
2960 PRINT TA8(0,5)r"Another lry (Y/N) ?':AS=GETS
2970 IF AS="Ni END
2980 IF AS<>nY" THEN 2960
2990 vDU5:cLS
3OOO RUN
3OIO ENDPROC
3O2O DEFPROCDIFFICULTY
303s PRINTTABl0,20)i"How difficult do you vrant it ?(r - s).
3040PRINT i (5 is hardest){
l05S DS =cETS: Dt=VAL ( D$ )
3060 r8 Dt<1 0R Dt>5 THSN 3030
l0?0 IE Dt=I EINISHI=2I0
3080 IF Dl=2 FINISHT=l8S
]O9O IF Dt=3 FINISHI=I5S
3100 IF Dt=4 FtNrSHt=120
31I0 IF Dt=5 FIN I SHt=90
lr20 cLs
3 t 30 rrxr5,0
3140 PRINTr ""you have ";FINISHtT'r seconds to save N

3l50PRINTr"In REAL trouble use the Space Barr
3l50PRINT"for (hopefulty) a miraculous escaper'
3lT0PRrNTr ' "'"Press any key to begin"
3l80PRINT"r'f0 will RUN the progran at any time'
319 0 rFX15,0
3200 cS=cETS
32TO ENDPROC
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- - e BBC Microcomputer's voice
'rlhesis facility is now available
I comes as a set ol hro chips

-:ch plug into sockets which are
-iady available on the BBC
nputers printed circuit board

- ..nall modif ication is required to
.:e 1, 2 and 3 pcbs and a I 2
.?rating system is necessafy.

The first chip is a Voice Syn-
' . sis Processor (VSP) and the se-

-d chip is a Phrase Read Onlv
': mory {PHROM).

The PHROM contains 165
:ases (Listed in Table 1). You
notice from an examination of

. table that as well as numbers
i lefters there are also two
€s. h,.,o pauses and a selection

'.fords.
Those words which begin or

, r with the symbol "-".canbe
ibined with other words to_'r new words. For instance

- I)'iG" can be combined with
:RESS" to form the word
:RESSING".

Each phrase has an
:rr:ciated code and it is this code
- .h is used to identify the

: -:ase to the voice synthesis facili-

given a British voice to
the BBC Microcomputer i

Now that Acorn have

adds a whole new
dimension to the

machine. we take a look
at this new sound chip
and hrin a report

t
r t
I

g you
on it.

a

HOW IT WORKS
The mechanism which is us-

ed to pass phrases to th€ voice
sntthesis Iacility. is a modified
SOUND command. For instance.
the command SOUND -
1.160.0.0 will pass the word
'ACORN' to the voice synthesis
facility. Th€ "-" identifi€s the
SOUND command as a voicesyn-
thesis command and the "160"
identifies the word ACORN. The
last hro parameters are for future
enhancements and must be pre-
sent for the command to be valid.

Some of the phrases in Table
1 are presented again in Table 2
where they have an alternative
code. These are the ASCII codes
and each phrase is shown with its
ASCII code and associated
keyboard symbol. The ASCII
codes and phrases have been
grouped together in such a way as
to have meaningJul r€lationships.
For instance capital letters pro-
duce spoken letters and the
numeric keys produce spoken
numbers.

The mechanism for passing
these phrases to the voice syn-
thesis facllity is similar to that for

standard codes. For instance the
command SOUND - 1. ASC
("h"),0,0 will pass the word
HUNDRED to the operating
system.

You can see that the voice
synthesis facility on the BBC
Computer is very simple to use if a
little limited in vocabulary.
However, you should remember
that eventuallg it willbe possible to
buy additional PHROMS and ex-
tend your vocabulary. These ad-
ditional PHROMS will plug into a
sp€cial socket which is located on
the left hand side of your com-
pr-rter keyboard.

To show you how you might
use this facility in your own pro-
grams. we will now consider a f€w
simple routines.

PROGRAMSTO
TRYOUT

Have a look at Program 1.
With this program you willbe able
to gen€rate most of the words in
Table 2 iust by pressing the ap-
propriate key. Don't forget to by
the lower case keys.

Line 10 waits for a key to be
pressed and then puts the ASCII

code for that kev into a Shing
Variable called WORD$. Line 20
uses this variable in a modif,ed
SOUND command and thus
passes the phrases associaled with
the key which has been pressed to
the voice synthesis facility where it
is pronounced. Line 30 passes
control back to Line 10 and the
whole process is repeated.

SERIOUSLY
SPEAKING

Now consider Program 2.
This program will enabl€ you to
singl€ step through each phrase
in Table 1. and observe the code
for each phrase as it is pronounc'
ed.

The program consists of a
FOR-NEXT loop which is
repeated for all values o[ A%
from 127 up to 291. This is the
full list of phrase codes from
Table 1. Within the FOR-
NEXT loop there is a wait for any
key to be pr€ssed, a command to
print out the curent value of A%
and a modified SOUND com-
mand.
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SENTENCE
CONSTRUCTION

We are now ready to start
joining words (Phrase Codes)
together, to form sentences. Pro'
gram 3 has a sentence encoded
in the DATA Statement at Line
90. The program consists of a
FOR-NEXT loop which is
repeated seven times, one for
each phrase code in the Data
Statement. Within the FOR-
NEXT loop the next phrase code
in sequence is read from the
DATA Statement and presented
to a modified SOUND com-
mand. Thus the phrase codes in
the DATA Statem€nt are fed, in
order, to the voice synthesis
facility and the sentence is read
out. At the end of the loop the
DATA Pointer is RESTORED
and a wait is imposed. Pressing
any key will repeat the process.

Try and decode the sentence
before you run this program.
Then once you have run the pro-
gram a few times, you should try
and modily it to us€ a new
sentence- Just change the codes
in the dATA Statem€nt and alter
the Terminating Parameter in the
FOR- -NEXT loop to fit the
number of codes gou have put in-
to the DATA Statement.

An easier way for users to
form their own sentence is to use
an aray to store each phrase
code as it is key€d in.

Consider Prognm 4. Line
10 Dimensions an array called
sToRE which will hold ten
phrase codes, whilst Line 30 sets
up a variable called POINTER
which willpoint to the next empty
slol in the arav. The main body
of the program consists of a
REPEAT-UNTIL loop which
is escaped when the user keys in
"999" in response lo the program
prompt for more data. Wrthin the
loop the pointer is updated and a
request is made for a single item
of data.

Each item is put into the next
empty slot ol the afiay via a
variable called WORD. Once the
array is full, or the user ter-
minates with a data item of "999"
a FOR-NEXT loop is entered
which will take each code in turn
from the array and present it to a
modified sound command. At
the end of the FOR-NEXT
loop the usel is given the option
of either repeating the sentence
or keying in a new one.

Try this program out, don't
forg€t that you have to enter the
ohrase codes from Table I and
not the actual words. Alter the
DIM stalement in Line 10 if you
want longer sentences.

Now let us have a look at a
couple oI serious applications.

Perhaps the most obvious
application oI voice synthesis is as
spelling tutor. Indeed, one could
argue that spelling tuition and
testing on a computer, is not real-
ly leasible without voice syn-
thesis. So let us have a look at a

Irrespective of user response
the Data Pointer is RESTORED
and the process is repeated.

This is a very simple pro-
gram, but it provides the basis of
a very useful spelling test and
tutor. Run the program a few
times and think about the im-
Provements you might make-

PROGRAM
PROBLEMS

There are three maior pro-
blems with this program:

1) There are no inshuctions for
the user.
2) There is no attempt to corect
bad spellings.
3) Words can be repeated within
a 10 word session.

Program 6 is a modified ver-
sion of Program 5 and over-
comes the stated problems as
followsl

l) lnstructions for the user are
provided at Line 28.
2) Wrong spellings are corrected
at Line 180.
3) The third problem is overcome
by using an array called WORD-
USED to store the words which
have already been spoken. The
main loop now uses a control
variable called TURN and each
time through the loop this control
variable is used to store the cur-
rent word in th€ array. Thus each
time a new word is €xtacted
Irom the Data Statements a
search can be made to see
whether that word has been used
before.

Program 6 is our first work-
ing example of voice synthesis. It
is a very basic program and
therefore easy to understand.
However it is open to con-
siderable refinement and should
provide you with a lot of in-
teresting work.

SECOND UP
Our second *orking exam' ]

ple is a Talking Clock. Program 7l
has been developed from the]
DigitalClock program in the BBC I

MICROCOMPUTER SYSTEM I

USER GUIDE (Pase 131). I

The two horizontal lines in I

Program 8 show how the basic I
Drgital Clock program fits into the I
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Spelling Test Pro$am.
A selection of words have

been chosen from Table 1 and
are presented as a list called
DATA FOR PROGRAMS 5 and
6. I have put each word and its
associated phrase code in a
separate Data Statement. This
has been done for clarity only,
and the words could be com-
pressed into just a few Data
Statements.

Program 5 is a very basic
spelling list. The program consists
oI a FOR-NEXT loop which
starts at Line 20 and finishes at
Line 130.

Before the loop is entered; a
variable called SCORE is set to
zero. This variable is increm€nted
by 1 with each correct spelling
and a final score out of 10 is
print€d by 1 with each conect
spelling and a final score out of
10 is printed on the screen at the
end of the program (Line 230).

The nested FOR-NEXT
loop consisting of lines 40,50 and
60 uses a Random Number (Bet.
ween 1 and 32) generated at
Lin€ 30 to read the requisite data
into variables WORD and
woRD$.

At the end of this exercise
ihe phrase code in variable
WORD is used in a modified
SOUND command to prgnounce
the word held in Variable
WORD$. The user is then invited
to key in the word which has
been pronounced (Line 80).

If the user response is correct
then the score is updated.

n
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alking Clock program. All the
-ecessary words for a talking
.ock are embe{ded in Data

Sratements at thrend of the pro
;:am. For ease of use these
..ords are put into hro arays
-:nes 10 to 80).

When the program runs
Lines 110 to 180 will prompt for
the current time, after which the
clock (Lines 190 to 260) runs
continuously.

Within the clock loop an
escape mechanism is activated if

any key on the keyboard is press-
ed (Lines 240 and 250).

When a key is pressed con-
hol is passed to procedure
VOICE where the variables
HOUR and MINUTE are used to
pronounce the time.

At the end of the Procedure,
conhol is passed back to the clock
loop, ready for another key to be
pressed.

Again a very basic pro-
gramme with a lot of develop-
ment potential.

PROGRAM L/SI//YGS
1

()
(,)

(J

(:r

REI''I *-****F ROEFAIII-.1{ -x'** r
t J0R D+,..Ot""1-#
SUUND-1, ASiC ([{CIRD*:), (J ri:)
Gr]l"o t o
R[il'l {.** {-} *** *d -r JaL{ **n Fr.
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E =GE''i-
Fft I N'I' 47.
Si0[JNn.- 1,, fi\,, 1.r,, t)
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END
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DA'r-A 306,IL-LE6AL
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T4T},FO$ITIVE
?54,FTUNNIN6
258 

" 
SELIOND

:6?,SWITDH
i7;l , II{ELVE
177, Ct-tARAtrTER
1 7[] , C0t'lF LETE
1 7? , CUMF TJTER
176 , CASSETTE
17I, ElE t't{EEN
1 74 , Et-JTTON
T 69 i AVA I LAELE
167 , ANS[{EF{
.,+rtl * +{.*** *****{.*{.* **
{ * *ll/rll-A [:oR F RoGll.\l"ls
l BO , C0ftHECT
t 40. F _]flDnED
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DATA
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DATA
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DTlTA
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DAT A
DATA
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lam enclosing my Cheqqe/Postal Order/Money Order
(delete as necessary) lor € . . . {payable to ASP Ltd)
OR Debit my Access/Barclaycard {delete as nec€ssary)

Please send me . . . tape(s) of the lollowing programs:
The White Barrows . . . . . . . @ f6.5oeach
Cells and Serpents . . . . . . . .@f6,5oeach
Bothtapes atspecialprice . . . .only€'l'l .45
Mysystemisa ....computer

r!TTIIIIIIITIIII

SignatureTRADE ENOUIRIES WELCOME
POSTCODE
.......Oate

ASP Softwarc, ASP Ltd,
145 Chaing Crcss Road, London WC2H OEE

Please use BLOCK CAPITALS 8nd include yout postcode
NAME (Mr/Ms)
ADDRESS .

Games of the unexpected

THE WHITE EARROWS
Somewherc amid this maze ol burhl chambers lu*s an Evil
Sorcerer whom you need to tnp. Ttouble is, he's ptolocted
by Trolls, DwaMe, Serpents and lhe occasional Drugon or two!
You magic stall will block the tunnal to prcvent him
escaping unless, that is, he outwits you.
A real b6in twiste.. White Barrows requires both brains
and brawn from its players, lt's no good iust hacking
you way th.ough the Bauows and hoping to fall over
the Sorcerct. Eventually you'll meet a Dragon. and
they don't hack oasily! You'll need all yout strcngth
ond cunning to su.vive this one fot long.
fHE WHITE BARROWS Only t6-5O a inctusive!

CELLS AND SERPENTS
Morc monsters than you evet thought could live
behind your keybodtd. wandet the hills in search
of gold and gloty but be vety, very careful where
you tread! fherc arc things herc that will make
yout wildest nightmaes look like Julie Andrcws.
Fancy meeting a Mind Flyer. lor example? Or how
about shaking hands whh an Agnodeus? lYou'll
only do that oncel Trebsure is here to be lound
though. . - the hatd way.

See just how good you rcally arc a,
adventuring with this pnctically unsurvivable
fantasy. Not fot the faint ol heart or the slow of
sword.
CELLS AND SERPENTS Only f6.5O all inclusive!

I

I

* * SPECIAL DEAL '*
Both programs lot only f, , .45 all inctusive!

Ou Adventure Series programs dre available on
tape fot the following systems:
Commodore VIC-2O lnot available fot White
Banow , Commodorc PET, Shary MZ-8OA and
MZ-SOK, Tarrdy TRS-80 Model l, BBC Model B
or 32X Modd A, Atai 4OO and 8OO, Sinclair 48K
ZXWctrum.

&

,&
l7=
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MODELS A/B SOUND/LOUDSPEAKERS

Sounding
out Loud

ihe BBC computer is provided
...ith a moderately powerful
irund synthesis chip. the 76489
lC 18) to be precise It is

iapable of producing three pure
rnes and one white noise
r:urce. all software definable.
I u d icious selection of the
.arameters for these sound chan.
els will produce reasonably ac-

: !rate impressions of mosi
rmiliar musical instrument and
.aveforms. A square wave for

:rample is characterised by a
.:edominance of odd harmonics
-.us the tone channels would be

.?lected to give frequencies com
rarable to the tonic. 3rd and sth
lrmonics,

Due to both size and cost
: rnsiderations however. it was
-practical to put a high quality
: u dspeaker inside the
-.mputer. The speaker chosen
ls a cone size a little over three

r:ntimetres in diameter. Its small
. 2e necessarily limits its operation

treble sounds, frequencies
:low middle C (53 on the sound
:tch' command) will be at
:nuated considerablu Addi'
:nally even good loudspeakers

::e only about 10% efficient.
rus most of the electrlcal power

:. ailable from the LM386 driver
..iplifier (0.25w) will never be
-rned into sound energv. There

r:e two possible answers to this
-:oblem.

Firstly, an external loud-
,:eaker may be attached. This
-:ould be larger than the internal
:--eaker but not so large as to be

r drivable from the small
-V386. I have successfully tried
: 5" Goodmans at eight ohms,
:1d an elliptical 5' by 8' of an
,:known manufacturer. Both of
_ese gave very good reports of
:emselves. with at least a four
'rid increase in volume due to in
::eased eff,ciency.

Second. the LM386 will
-appily drive another external
::wer amplifier which can in turn
::rve its own loudspeaker. I have
':sted this with a TDA2030
:ower amplifier chip running at
-0w into eight ohms, a Quad 303
- r fi amplifier and a 100 watt bass
.,ritar amplifier driving a 15"
rudspeaker! Computer games
':ke on a new meaning when
.cu can leel the asteroids
:rploding. In each case the com-

lf you're not satisfied
with the output of your

micro's loudspeaker,
have y.ou ever thought of

using an external
loudspeaker?

puter's internal volume control,
VR1. was used to decrease the
output power, thereby decreas
ing harmonic distortion and
avoiding clipping.

HARDWARE
CONNECTIONS
The on board loudspeaker is
connected to the PCB usinq a
0.1" pitch two pin connector
(nearest RS equivalent 467-
605. which has three ways but
still fits). Simple connection to an
external loudspeaker may be ef'
fected by using one of these con-
nectors on a flying lead and
disconnecting the internal
speaker. However. a flying lead
protruding from the case is
undesirable ln addition every
time it is necessary to change
back to the internal speaker. both
the top cover and the keyboard
have to be removed to get at the
plug, which is a nuisance.

A better alternative is to use a
switched 3.5mm socket. RS
478 497. This may be secured in
a 6mm hole drilled in the side of
the case Connections should bp
as shown in Fig.1.
Normally, the internal loud'
speaker is connected. However,
insedion of a 3.5mm plug will
break this circuit and instead
direct the output throuqh this
pluq to either speaker or an
amplilier.

LAST WORD
The use of the recommended
3.5mm socket has additional
spin-offs. Delicate insertion of a
used matchstick will render silent
the eternal beeping and back-
ground hiss, which for those of us
working with many ol these
machines in schools and com-
puter establishments will be a
blessing indeed.

AIso it is now possible to mix
together sound outputs from
several machines. Thus different
'instruments' can be placed on a
stereo 'sound stage' with a multi-
track mixer. Perhaps one day we
shall even see the BBC (Com-
puter) Symphony Orchestra?l

If you have any other ideas for
improving the BBC sound facility
why not write in and tell us about
it?

&
x
t!flI
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II,E BBC PrO
- d spocligltc on

".,^",,..,.",.Queer1's ScItooI
Walking into a primary schooland
trying to prise the children away
from their new computer is a little
like trying to disturb a group of
football enthusiasts watching the
Cup Finall Total concentration
and disregard for anything else
that might b€ going on. Such was
our first impression when we ar v-
ed at Queens Church of England
Junior School in Kew to film a
story for th€ series 'Making th€
Most of the Micro'. The BBC
crew, complete with cameras,
lights and other filming parapher-
nalia, was regarded with Iittle
more than the odd glance - it
would take something a lot more
exciting than us to draw attention
away from 'Brick-Up', 'Crash',

The BBC Computer
Programme chose
Queens School in

Richmond's Kew to take
a close look at how the

school kids use their
computers and found
that computer games

playinE is also an
excellent teaching tool.

'Kingdom' and the other games
the children were playing!

Queens School has had a
BBC Micro forjust over hro terms
now. and both children and staff
have had a fair amount of ex-
perience in using it. Looking at
them now, it's hard to imaginethat
there were ever any reservations
about getting a computer, but as
teacher Malcolm Rivers pointed
out. it was hard for the stafl to s€e
exactly where ,t could fit into th€
school curriculum. Added to that
was the fact that most ofthem had
had little or no computer training.
They were breaking new ground,
and Rivers for one had pretty mix-
ed feelings about the idea: "l felt
excitement and hepidation. Ex-

THE aBC PROGRAMME
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: rement because I enjoy innova'
' ons in the school, and yet Iwasn t
.:ience or maths trained and so I
'?it a certain amount of hepidation
'ecause Ididn't know how lwould
:?t on with the machine. '

Despite the initial reserva
rns. the computer was duly in

-:alled in the schoolentrance hall
full view of pupils. statf and

:3rents alike. This was a
r ?liberate move, ensuring that the
-achine quickly became a part ol
..eryday school life, and not

melhing to be hidden awavand
.ared. And sure enough, the

rrries w€re largely u nfou n ded ; it
ok very little time to become

r:niliar with the keyboard, and
_e children were soon so en-

rsiastic that a rota system was
'ganised, enabling them to use

_e computer in small groups.
As we talked to the childr€n it

- came obvious that the reason
: their enthusiasm is that they

.Jard the computer as an
:borate plaything - as they put

'jl gels us off doing real work!"
:1d fair enough, since the pro,
:':ms they are using are games.
:.it, of course, there's more to it

en that. Two of the most
pular games are 'Crash' and

:,rck,Up'. both of which have
,en specially written for use in
rools by the Government-

: onsored M icroelectronics
. rucation Programme. Al the
_ ?ntion of th€ word games. its
.:dly surprising that teachers like
':lcolm Rivers tend toconjure up
: ons of interminable Space ln-
.l ers which have nothing
-.atever to do with the school
,:riculum.

But the thinking behind the
'iP project has been that the ex-
'?ment which so many children

:.:ive from playing games like
::ace Invaders could just as well' built into games which are
:-ared specifically towards
:..eloping the sort of process
'' ..s which crop up throughout

? curriculum - fact finding,
r'.bl€m-solving, decision-
-:;ing, organising and so on.
: ,:h is the case with both 'Crash'
, : Brick-Up'.

'Crash' is an investigative
-' gram, designed to €ncourage
: --blem-solving: the problem in
- ,i case is to Iind your way
: und a maze. A vehicle,

represented by an arrow. is posi-
tioned at the bottom of a grid of
squares. Drawn on the grid is an
obstacle course. around which the
arrow must move without
crashing. in order to reach its
target at the end. 'Brick-Up' is
designed to test children's spell-
ing. With the help of a clue: for in-
stance, "a colourful tropical bird
beginning with the letter'p"', the
child is encouraged to guess and
spell the word correctly. Th€
reward for a correct spelling is be-
ing able to fire an arrow through a
wall of bricks until a target on the
other side is reached.

The beauty of this game is
thata teacher can easily adapt the
program to include words which
might crop up regularly in a
classroom read€r. Of particular in-
terest in Queens School is another
game, 'Kingdom', which is
available as part of the BBC'S
'Welcome' package. The child

playing this shategy game is the
ruler of a smallkingdom which he
or she must protect against floods
and attacks from bands of theives,
while keeping an eye on th€
population level and how much
food there is in store. The idea is to
survive as long as possibl€. This
has fitted very wellintothe general
theme of 'treasure'. which the
children have been studying in
class. In this case the food
becomes the treasure which must
be guarded and forwhich they are
responsible.

TESTED
SOFTWARE
'Crash'and 'Brick'Up'are part of
a much larger collection of
materials for teachers and pupils,
and are the product of over two
years of extensive research and
discussion. BeIore being made
available, each oI the MEP's pro,

grams was tested in schools up
and down the counhy and com-
ments and suggestions from
teachers were welcomed. Of
course it's stillearly days, butjudg-
ing from the reaction at Qu€ens
School, the various programs,
ranging from maths to spelling
have been fitting quite wellintothe
curriculum.

Teacher Jenny Capstick was
full of praise for the screen display;
"l think the graphics and the col-
our presentation are excellent for
the children, and I think they add
to th€ appeal and help maintain
the children's interest". And the
children themselves all s€em to
feel that encountering words or
maths problems on the computer
helps them to remember them
when they write exercises later.

However, Malcolm Rivers is
still anxious that the computer
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shouldn't dictate the way in which
he plans his lessons. He explained
that he often relieson the structure
of a program which has been writ-
ten according to someone else's
ideas. Those ideas might or might
not coincide with his own, or with
the level of ability of his pupils. His
lessons, he feels. would suffer
tremendously if he Iost the
freedom to be flexible in his
teachinq because he was constant-
l9 adapting his classes to fit in with
the computer.

According to Bob Coates,
Pro,ect Manager at the MEP, this
concern is shared by many
teachers who recognise the enor-
mous potential of micros and yet
find themselves reskicted by lack
oI knowledge or confidence in
adapting programs to meet their
needs. As well as helping to train
teachers, one oI the major aims of
the MEP has been to encourage
them to submit id€as or specifica-
tions for material which they leel
would be olparticularuse tothem.
The idea is thata teacher shouldn't
have to be a good programmer -as long as he or she knows where
to go for advice there are plenty of
people willing to develop ideas to
meet the needs of the classroom.

Should sponsorship for the
MEP come to an end, Coates and
his colleagues are very much
aware of the ne€d to maintain
links between parents, teachers
and local authorities around the
country so that such ideas and in-
formation might continue to be
shared.

RIGHT FORMULA
The idea of using computers
in primary schools is still in its in-
fanca, and staff and pupils alike
are still learning to come to grips
with their machines. Moreover.
we can have little conception of
just how the development of
microelechonics will eventuallv
affect the working lives of todagi
primary school children. It would
be arrogant of anyone to claim to
b€ providing the best and only
foundaton for the future, but if the
reaction at Queens School is
an!'thing to go by, organisations
such as the MEP are certainly
wolking along the right lines. 'Glued to the scrcen' takes on a oew meaning!
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R ecursion is a programming
lechnique that you may have
heard about, but have probably
not yet found any use for. nor in-
Jeed fully understood its proper
ties.

The academic definition of
recursion is that a recursiue
.outine is one that is defined in
:erms of itself'. This does not
rsuallv appear to be a verv helpful
lescription to beginners in pro'
jramming. If we rephrase that
lelinition, it becomes relativelg
:asy to see how recursion
rperates. We shall leave the ques-
::on of why we shor.rld ever wish to
rse recursion until later on.

To examine the process of
-ecursion, we will look at the pro'
:iem of adding up all the numbers
:om 1 to N, where N is an integer
-lpllt by the user. The simplest
and indeed the fastest) method of
,orng this is to set up a loop, sa9-
'rg:

r luntet - 0.ORT%=lTON
runter:counter+T%.;EXT T%jRINT counter
:ris method works and is quite ef-
::ent, taking up only five lines
runting the initialisation.

ANOTHER WAY
l,lere is another method. We can
:?fine the sum ol all the integers
:toN as being the number N plus
. theintegersup otN - 1 Forex-

,nple, the sum ofallintegers up to
). including 10, is 10 plus the

-m of all integers up to 9. This
_ ay notsound a particularly startl'

g revelation, but it allows us to
r:fine a function called FNsum

:th the argument N, the code of
. rich would consist of:
I \sum (N) = N + FNsum {N - 1)
' one did this it would be found

'- at the memory quickly filled up.
rere would be a'no room'error
ren trying to do the sum of the
,mbers. The reason for this is
at the function always calls itself.

'.e need a cutoff point at some
:iint to stop calling itself. For ex-
.:ple, we can recode the function

,EF FNsum(N)
.N=1THEN=1ELSE=N+

FN+sum(N-1)
- other words, if N is 1 on entry,

the answer is returned as L olher
wise the ans$er is N+FN
sum (N - 1) This formula will
work perfectly for low integers.
For high integers it fills up
memory very perfectly for Iow in-
tegers. For high integers it fills up
memory very quickly because for
each call to a function or a pro
cedure. the BBC Micro has to use
up a certain amouni of memory
space, depending upon the
number of arguments that you
pass to the function or procedure
and the number of LOCAL
vaiiables set up in the function or
procedure. II you make a routine
call itself. this ef{ect is muhiplied
many times which will result in a
shortage of memor; In this case,
recursion is noi a viab]e alternative
to the normal programming
method we outlined earlier.

USES
To recap, a recursive function or
ptocedure is one that calls itself.
However. to ensure that the func-
tions and ploceduresdo notgo on
nesting themselves for ever and
ever, you must have a conditional
statement in the function or pro
cedure that will stop it calling itsel,
under certain circumstances. To
examine the practical applications
of recursion. there are a number of

things we can do
First of all. using recLlrsive

programming one can create
some vely beautiful patterns. In
addition. recursion is useful in
graphics filling routines. Most
microcomputer languages have to
be witten in a recursive way - for
example, the IF statement can be
followed with another lF state-
ment, which makes the routirie
which deals with the IF statement
tecursive.

ABOUT THE
PROGRAM
One verysimple pattern generator
using recursive programming
techniquesis shown below. Apro-
cedure is set up. the parameters of
which are the centre co-ordinates
of a square and the length of the
sides of a square. When the pro,
cedure is called, ,t draws the
square as directed. Next, it exits if
the size of the square is relatively
small.

Finally, the procedure is call-
ed again, ie. it does four recursive
calls with the centre of the square
being each of the four corners of
the originalsquare andthe sides of
the square being halfthe size ofthe
original square. The program
shown generates quite intricate

patterns, with only 10 active lines.

KEYLIST UTILITY
ROUTINE
This is a special utility to print the
definitions of the user definable
function keys.

Many micros besides the
BBC Micro provide user delinable
function keys to help in program'
ming and applications. However,
most ofthese other micros provide
a command called KEYLIST, or
something similar to print out the
cunent definitions of each key.
This feature is lacking in the BBC
Micro. However. this short pro'
gram seNes the same function.

The area of memory from
&800 to &BFF (which is where
the function key definitions are
stored), is not organised in a par,
ticularly useful wag. The format
used for storage is as follows:

The first 16 bytes of this area
are setaside as pointerstothe start
of each function key definition.
For example, the first byte of this
area (&800) points to the beginn-
ing of the definition offunction key
0. the second byte points to the
beginning of the definition offunc-
tions key 1 and so on, up to key
15.

However, if no function keys
are defined, all these pointers will
point to the start of the function
key definition area. ll a function
key is d€fined, any undefined
function kevs will be adjusted to
point to the nextfree location after
the definition in question. The
procedure for deciphering this in-
formation is pretty complex. Here
the algorithm is described.

THE ALGORITHM
In line 90 M% is going to be the
number ofbytesthatare used in all
the cuffent function key defini-
tions M% will be incremented
each time a byte is detected. In line
100, a loop through all the possi-
ble function keys is set up. In line
110 a blank line is printed to allow
for the fact that each function key
definition printout ends in a semi-
colon.

ln line 120. if the current
function key number is less than
10, then a space is printed, which
will simply align the function keys

Graphics
Hans Solo',s ship travelled
at light speed, try filling
your screen as quicl(ly!
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neatlg. In line 130 a heading for
the current key is printed out. In
line 140A% is set to be the pointer
byte for the current function key.
ln line 150 B% is set to be 256.

This is the high€st possible
value of any of the pointers
throughout the function keys. So,
in lines 160 to 180 th€ pointers to
the other lunction keys are ex-
amined and if they are less than
the value B. th€n B is set to their
value. Thus. this will allow us to
find the lowest function key
pointer in numerical order- In line
190, if B% has notbeen altered by
this procedure then this function
key is empty. So, a jump is made
to the end of the current loop and
a iump past the next FOR loop.

LOOPS
ln line 200 another loop is set up,
which simply prints out all the
characteE between the t'rro ex-
tremities in the function key defini-
tion, using the VDU statement
and incrementing M% Ior each
character printed out. This allows
the total number of characters us-
ed to be worked out. ln line 230 a
check is made to see if the current
character is a control character.

lf it is, a verticalbar is used, in
the normalway. This allows things
like embedded caniage retums to
be printed out in the correct man-
ner. In lines 240 and 250. the two
loops used in the program are
closed. Line 230 prints an indica-
tion of the number of bgtes used.

A sample run of the program
follows the listing. As you can see
it also prints outthe contents ofthe
function keys 10 to 15, which are
normally inaccessible.

This program has only been
tested on OS 1.00 and OS 1.20.
Thus it should work on OS 1.10,
but it is unlikely to work corectly
on OS 0.10.

In r-rse, the program cor-rld be
converted to assembly language
for Iaster access, or the listing as
given could be combined with an
application program which utilises
function keys.

REM Recursive patternsLO
20
3q
40

REl,l From rThe BaC Micro Compendiumr
REll By Jeremy Ruston, published by

76 A&A COMPUTING JULY/AUGUS| ,983
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50
6g
10
a0
90

100
Lt0
I20
130
t40
t50
160
t7g
180
190
2SO
210
229

R EI'{

fioDE

I nterface

4

PROCsq'ra re (640 .512 ,2 50 )
END

DeP PROCsqua re ( xt, Yt, Dt )

lrovE xt-Dt,Yl-Dl
DRAW Xt+Dt, Yx-D$
DRAW Xg+Dt,vl+Di
DRAW Xt-Dt, Yl+Dt
DRAW X$-Dt,Yt-Dt
IF DT<I6 THEN ENDPROC
PR0Csqua re (Xt-Dt,Yi-Dt , Dt
PROCsqua re (Xt+Dt , Yt-Dt , Dt
PRoCsqua re (Xg+Dl,Yg+Dt , Dt
PROCsquare (Xt-Dt,YS+Dt,Dt
ENDPROC

Drv 2 )
DIV 2 )
Dtv 2)
DIV 2 )

to
2S
3g
40
50
6g
'76

8q
90

IO6
It6
r20
I30
140
150
r6s
r'7 0
180
t90
200
2r0
220
230
240
250
260
2'7 0

>RUN

REIl ['unc t ion key list
R E I,,l

R EI'1

R E!1

Fron rThe BBC lvlicro Compendium'
by Jeremy Ruston, published by

Interface

REIr,l Tested on OS I.00 and OS I 20

FOR Kt= 0 TO 15
PRI NT
IF K!<10 THEN PRINT '' ';
PRINT'f i XI; "--> ",
At =Kl ? &80 0
Bg=255
FoR Tt=o TO 15
IF ?t ? &BOO >A$ AND Tt?&BOO<=Bg
NEXT TT
IF B*=256 THEN GoTO 250
AOR Gt=At T0 Bt- I
Hl=Gg?&B0I
lllt=t{t+1
IF Hg>]I AI]EN VDU Ht ILSE VDU
NEXT Gt
NEXT KI
PRINT riI.1t;'r bytes used.(
END

THEN at=Tt?tag0

124 , Ht+64

f0--> LrsTl14
fI--> RUN lX
f2--> SAVE'CURRENT' II.1

f3--> LOAD ,CURRENT" IM
f4 --> lBLr STlll lC
f5-- > *w0RDwrsE I i,,l

f6--> rwoRD I 14

f 7--> rcAT lr'r
f 8--> *FX 5 ,1 lr.{rFX6 lX
f9--> *FX 5,2l rFX8,4lMIFX6 lM

fr a-->
frr-->
f.t2-->
fr 3-->
f 14-->
fL 5-->
100 bytes used.

PROGRAMMING/GRAPHICS
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T. Gallaghet

F IRST
STRING

16

+ -
x{1),Y(1} xl2l,Ylz)

CORRECT
TOTAL

x{4),Y(4}

x(3),Y{3)

SECOND
STRING

Fig. 3

40

The firct pad of this series in the
launch issue ofA &B Computing
introduced the idea of using str-
ings to carry information which
could then be extracted when re-
quired. Not all programs are re-
quired to contain information. In
some cases the vrsual impact of
,r,/hat appears on the screen is of
greater importance, including the
need to catch and hold the atten-
tion of the operator, perhaps a
child. The addition of sound to
the program will add to the
eifecl.

The characters available
from the keyboard are not in
themselves exciting, so that the
Iacility to design one's own
shapes is a very desirable one. A
group of character numbers
(ftom 224 to 255) are readily
available withoul disturbing any
of the keyboard characters, and
more numbers are available if
you are prepared to redesign
some of the numbers already in
use.

To design a character, one
needs a piece of squared paper to
work on. The character is com-
posed of 8 by 8 dots, which may
be used or not as required. Each
point on a line has its own
numerical value, rising in powers
of 2 from the right to the left. The
value of a line is then found by
adding together the points on
that line, as shown in the
diagram. (Fig.1.)

Continuing our regular
'Learning BASIC', series,
we take the first steps
towards defining your
own characters and in-

troducing colour.

7 will not produce the shape
all.

COLOUR
So far, all the shapes prod
have been in white on a
background, these b€ing
natural colours for all
Returning line 10 to Mode 1,
have then four colours av
These are described as 'lo
colours', which simply

binary, and fills in the dots where
the binary '1 s would be. For ex-
ample, 24 (decimal) is 00011000
in binary, which gives the top line
in the example.

This character can be
reproduced in any Mode except
Mode 7. Tgping in the line

MODE5: VDU23,224,24,60,
126 ,255 ,255 ,126 ,60 , 24 : PRINT
cHR$224,

Lines 50 and 60 print the two
characters.

This program is in Mode 1.
After running it in its present
form. change line 10 to read

that there are foui 'sl
available, numbered 0 to 3,
which any of the 16 listed co
may be placed. Normally
colours are (ln Mode 1)

Logical colour 0 .......
10 Mode 0

which is listed colour
Logical colour 1

and run it again to s€e the
effect. Making similar alterations
to tru the other Modes lrom 0 to 7
will 'show the differences in the
chatacters produced. The dif-
ferences are caused by the
number ol characters per line,
and the number of lines per
screen. Mode 0 will give a very
thin shape, because it uses 80
characters per line, while Modes
l and 5 use only 20 characters
per line, therefore producrng a
shape 4 tim€s as wide as Mode 0.

Modes 3 and 6, being 'text
only' have 25 lines per screen, as
opposed to the 32 lines o{ Modes
0,1,2,4,5, and the extra depth of
a line shows up as a gap in the
middle of the two shapes. Mode

which is listed colour
Logical colour 2 ye

which is listed

which is l,sted colour
If an extra line is added to t
program
40 COLOURl

n ng
sh

he program will
whereas C

tesu It
a red ape oLO
2 would produce a yellow s

Line 40 has delined
FOREGROUND colour. If
would like to see a yellow fig
on a red background, then

40 COLOUR2:COLOUR 129

u ld p
Th

rod uc e the tequ
result backgrou

adding
nd colo ur

spec ified by 28 to

To plot the shape in Fig.1 on the
screen, a VDU 23 statement is
used.

and pressing return, will clear the
screen, and print the shap€ in the
top left hand corner of the
scteen,

To extend the use of defined
characters, a square shape is not
always ideal. Figure 2 shows a
shape which requires two
characters to define it. The print
statement would then have to in-
clude both parts so that one is im-
mediately underneath the other.

v DU23,224,24,60,726,255,
225,126,60,24

224 is the character number, and
the remaining 8 numbers follow
in order from the top of the
square to the boftom. The com-
puter reads these decimal
numb€rs. converts them to

l9
20

30

50
60

IIIIIIIIttrIIrIITtIIIII

III!tI
TI

rrIT

TTIITr

IITIIIrt

TOTAL
60
60
60
60
21

CHRS
224

1fr
189

189

189

60
102
102
102
102
102
102

CHRS
225

1246,3216 A 1 2 1

TOTAL

24
60

1m
255
255
126
60
24

12A643216 a 1 21

I
IIItlr
rIT!TI

!ITrrr

tltII

r.100El
vo!23,??4,60 ,40 ,65 ,60,24 ,
126, t at,I at
v0u23,22!. l Er,60 . 102. 102,
102,t62,tO?,t02
PRINTTAB( I O, 1O )CHRI224
PRINTTAB( IO, I I )CHRt225

MODELS A/B
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la
a
3t

ac
3t
6!
1a

,gical colour.
To see all the coloLrrs

.',ailable. use Mode 2 and
:iange the program as follows.

elements stored in an array, ex-
cepl lhal memory runs out very
quicklyl In som€ computers, an
array of l0 elements or less
would not need to be dimension-
ed before use. but the BBC Micro
computer insisls on oil anays be-
rng declared.

USING THE
SHAPES IN A
PROGRAM
The ideas discussed so far are
sufficient to set up a simple pro-
gam. whrch can then be added
to if the program seems to b€
useful. The objective is to write a
program which will use random
strings o{ shapes to test simple ad-
dilion. reshicting the numbers to
be added together to integers
from 1 to 10 inclusive. The pro-
gram consists of:
l. Setting up a string o[ random

length. and asking lor the
number of shapes contained
in it.

2. Repeating the process with a
second string,

3. Completing the diagram with
a + and -, and asking for
the total.

THE SCREEN
In Mode I, the screen offers 32
lines of 40 spaces. ln Fig.3, the
first shing of shapes is placed at
the point X(1),Y(1), and the se-
cond at X{2).Y(2). The total
given from the keyboard starts a
string of shapes at X(3),Y(3),
while the conect total starts at
X(4).Y(41 If the answer given is
not corect. th€ spare shapes fall
down. which needs two more

character definitions (232 and
233), giving a figure lying in a
horizontal position.

The '+' and ':' from the
keyboard are too small in propor-
tion to the shapes, and new ones
are defined 1226 to 2311. lSee
Sheet 9.)
All these definitions are set up in
a PROCEDURE. which can then
be called upon at the beginningof
the program. This procedure is
called PROCDEFINE.

The random number calcu-
Iations which determine the
lengths of the first two strings are
also contained in a procedure.
Two random numbers are found,
and their int€ge.part stored in
D(1) and D(2).

The random number
generator RND(10) will generate
an integer value between 1 and
10 inclusive.

t 6ao
l6l9
t 626
l63a
t 640

overwrite messages on the
screen.
D(2) stores the two random
numb€rs to b€ used.
X(4).Y(4) store the coordinates
of the points at which the
strings are to begin.
N(3) store the three numbers
which are inputted from the
keyboard.
Notice that. as with variable
names, arrays names must end
with S unless they contain
numbers only.
The SOUND commands used
are very s,mple ones, just a single
sound for movement. and a ris'
ing or falling scale for right and
wrong answers_

t.ODE2
v0u23,224r60 !6C,6a,aa,
24tt2atta9,ta?
90U23.225.18?, aa. t a2, 162,
r92 tt02,ta2 ttaz
FOR l.l T0 l6rcOLoURr
PRINTTAE( I ,I O ) CHRI2z'
PRINA'rAB( I,I l )CHR!a22!
NE(T

!a
60

38
9C
a0
la

otH aa( t0) ,Bt( lt)
Aa(A)-STRINOa(4, CHR!a224)
Aa(A)-STRINGi(A, CHRI225)
ND(T A
R-INT(RtlO( I )rl0)+l
PR:NTTA8( l6 ,15 )Aa( n)
PR INTTAB( I O, 1 1 ) Bll( R)

OEFPR0CiC.IOOI
FOR O-l TO ?
R-RtlO( l0) tO(D)tR
ND(T O
ENDPROC

:nis program uses the idea of a

-OOP. as introduced in th€
::evious part, to repeat the prin-
-.1g of the {igure. side.by-side
::ross the screen until all the
:. ailable colours have been used.

Returning to the use of sh-
-gs, and the STRING$, the lines

-:ll fill an ARRAY A$ with strings
.'. the characlet 224, and an AR,
-.AY called B$ with strings of the
' aracter 225 - An anay is really a

j:orage area of a defined size. If
. ru wish to keep values or strings
:.arlable for us€ throuohout the
'e of a program, thev- must be

:'rred, and arrays are used for
_-at purpose.

-S(10) sets aside 11 storage
,:aces, labelled A$(0). A$(1).
. s12)......A$(10).

This is a one-dimensional ar-

'u, but there is no restiction on_e dimensions or number of

3. Line 50. The command FX
11.0 will prevent the computer
taking in mor€ than one key at a
time. lf the program is run Iirst
without this line. the difference
will be seen. A heavy-handed
operator can easily send in
several repeats of a letter or
number, bringing etror messages.

THE PROCEDURES

PROCDEI AY
(1 100 to 1120)
PROCDEFINE
(1390 to 1640)
PROCOVER
(1800 to 1850)
PROCRIGHT
(1900 ro 1920)

waits for a key to be pressed b€fore continuing the
program. Something of this kind. with either a GET
or INKEY is necessary in most programs.
includes a short time lag, requir€d to ensure that
changes on the screen are visible.
includes the definitions of the characters used. and
fills the anays A$, B$, C$, X and Y.
contains the messages used when the total typed in
is not correct.
sound for the right answer.

PROGRAM
DETAILS
1. PRINT TAB{X,Y) besins to
print at the point which has co-
ordinates (X,Y.) when the origin
of coordinates is at the toD left
hand corner of the screen

The ';'between items to be
printed can be omitted here,
since all the print statements are
related to TAB statements. ln
general, ';'is used to ensure that
no gap is left before printing the
next character or slatement

2. The arrays set up in line 20
ate:-
AS(10).BS( l0) slore sbings of
shapes
65(10) stores strings of blanks to

The program contained in
Listing I will run to give a
simple test of addition from the
keyboard. The reader who
decides to try it will almost
certainly want to alter it to fit his
own ideas.

Some possible alterations
are.
1. A change of shape, or even
a choice of shape, given at the
beginning of the program.
2. Use of subtrachon. multipli-
calion or division. although Ihe
latter two would probably re-
quire larger numbers than used
here. If the random number
generator is altered, some
alteration to the screen positions
might be necessary.

PROCWAIT
(1000 to 1040)

l39C
l4aa
l4l a
t 4?o
l43t

r4s0
146C
t476
r48C
1496
1508
!5t0
l52a
r530
l54e
1550
llao
1570
l!8t

OEFPROCOEFINE
v0u23,22a,aa,6a,ltl,69.24, t 2a. Ia9. Iat
vou23,22! ! l3t | 6a,l a2tta2tta? tt02 | t92 tte2
vDU23, 226, 3, 3, 3, 3, 3r3, 255, 2!3
9OU?3 t22? ttr? tl9? t t?2 t tr?, t 9?, 192, 2.',23a
vou23 , 2?9 , 2t! , 253 , 3 , 3 , 3 , 3 , 3 , 3
vDU23,22r,233f 255, t92 | t?2,t?2,192 tt?2, t?2
FOR ATI TO lC
Aa(A)-STRINOa(A, CHRa ( 224) )
Aa(A)-STRINgn(A, CHRa( 225) )
crt(a)-SrRINoa(A,.')
NEXT A
vDU23,230, e ,C ,9 | 0,8,0,2!!, C
vou23,23t ,0,255, a ,0,0, c,0,0
vou23,232 tt t252,235,3 r 3,255.252, I
vou23 t233,t?2 t32,23?,255,293,239,32, t 92
oa-CHRa ( 232).CHRa( 233)
x( r )12 rx( 2)-2a rx( 3>-ztx.4r-2
Y( I )-3rY( 2)rStY( 3)-20 rY( 4)-t s
ENOPROC

LEARNING BASIC
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230

0
o
0
0

0

0

CHBi
231

0
26E

0
o
o

0

o
o

t2lQa32t0a a 2I
I

1

242
256

3
3

256
62

I

192

255
255

32
192

1286432166 'l 2 11286432153 a ? 1

ITIIIIIIIII
rIITIIII!II

TItttr IITIr

CDBL). The title given. with my
name. can easily be altered to
use your title and your name.
PROCTITLE fills the screen with
figures before the main part ol
the program begins.

290 COLOUP:!PPINTTAI{r t.t, !Yrlr I i: TF INrtri i N ( -1, rr:HEraif:4, I

l(r:, Pp ! NTIAIi r I i 3 ) i Y ( :r, + 1, i ! TFr I Nrja ( N ( :r, r C HF 3 r :?l ) )
310 COLOUPI: FART=1TO tl(l I

l2o PF I NTTAI{ r X ( I I +T l,Y(l')i[]a(l)!TAE(Xrl)+T-1!Yi1)+1
)iCtr1)

:r3r) PF INTTAE. X ( 4, +T- I ! Vr 4 I r i CHPa I :.t4 i i TAE( X (4 )+t- I, y(
4r+l ri[:HPt(:25)

340 SOLTND:, - 15, 1,5r FPi:,,: I,ELAY! NEt I
350 F!]FT=1T[r tr r: ':irr;r FFINIIAB(X(2)+l- 1 |Y(?)' ir:3a 1 ) ! TAEiiX r I )+T- 1, Y(?,+1

rilritr
37O PEINTTAEaX (4,+tr! I r+T- 1 I yi4 I r i iHF:ar.?:4 ) i TAE( x (4)+tl

( 1 ) +T- l, Y(4)+l ) ! CHFa(?251
3AO SOLTNI?,-l!, 1,8!FFrl[trELAY:NEXT
3.J(' IF Ni:r)=D(1'+tri!i THEN C,Or)
4C,[r IF N(3) i Di 1 !+t| !\ THEN 5r:!:l
4lr:' !IF=N(:r,-t,' t,-Il(: )

4?r) rrrLr rr.lF2: FEINITAEi x {,1 I +Nr :: ) FtFi y I :r ), i atr lrIF ) i TAEr X.
3 

'+Nr 
3,-trIFr Y (:r +1 , i It([rIF i

440 PFTINiTAET( X I :r )+Nr : )+:r, Y I j ) +:r ) i :TPINI9aDIF! tra i

45(r i=r: PF.tr: r:rvEF.
49r) FFlr:l.raI Tr aL 1: C,C|Tr.r r:('
SOrl trrFGtrr I ! +tr. z, -N ( 3)
:I (, r--oLauRI ! PRINTTAB. X I4I +N I :+I, y I 4' ) i L-r MFI ! TAE I X I 4 I +N

( r:i r , Y (4 r +1) i [rt r IrIF )

!50 PRINITAB i X.:,+Nr _:r i +:rr Y r :r,+:r ) ! tTRINGTT trIF, qt I

:l4o c=z: PRocLtvER
59r) PEOC l,,lA l T: ,:L5 ! 6OTE t30
600 -'[jL']UBl! PRINTTAE ( 0, ?:) i "I,JELL t,f,NE I " i TA[r ( r:', ?6r i r]a ( 4)

PR!][EIGHI! PEI:III.IAIT ! CLS
PRINi TAE(:,4,"ANBTHEP EAHE? Y AP N"
INPUT Ia! IF Ta="Y" THEN ILS:GOT,:| 110
IF Ta='N" TBEN 'rio
,ioTn c.!r)
ENII
TIEFFPI]CI,.IAIT
P''INTTAE(O,.:E,i"PRE'! THE iPA'E EAF TO
Za=[rET3: lFZt: "'THENIr:11r)
IFf$,:: IHF J' :r.]'THElllr-i1 i
ENt'FFT:I:

FOF EELAY = 1 Ia' l{-ra)q':NEXT
ENDPFII:I(
EIEFFFi]I:TITLE
(L:!rlrEihFt':f4 I :T:a='_HPt'::5.-i
FLrFI =OTtF! Ftli.l- l Tl-r7

I:oLOUEl : PFINTTAIT, I+:! J*4 i i T19
FF'INTTAIT( Ir:i,,r*4+l i i Ilt
crllarLrFr:! FF INtTAET :E- I*t, _r*4 I i T19

FF INTTAE i 3tr_ r*1. r*4+1 I I T:r
NExT-l: PREitTELAY

':nlrNtr!,-1=,1,:

.ONI INUE

ttOLIST
r0 xoDET
20 nIiAa ( tr) ), Br r l(| r:t( l{) ), t,.2,, x(4),yr 4 ), N r:r)
30 PFLICINTRIr
40 xoDEr
50 iFXll!O
30 PROCTIEF INE

1Ol' PROCTITLE r FFlLrf,dAt T
rro PRocRANoom
1!O CL:,rCoLLrLrF'l TPRINTTA!r X rt r, Yr lr r i Aa r[i l ) )i TAE L X.l ), y

( 1) +l ) t Bt {t! ( 1) )
130 COLOURS! PRI NTTAB r:r g r ! iiH6r' 6Bn9-,''
140 INPLITN(I]:IF N'I '-EIIT THEN lEO ELI:,E 1Ii,
150 F'R I NTTAB (:, er i "T.9 agarr'.',
14 i) FFOIDELAY
170 FF INTTA!i r 5r E, i la r I rji ) i TA! r i:rr o r i r:r ( I !1 I :,:,r_iT :r 1 :{,
I gO FF INTTAB (:,.J r i L a r r r:, i i TACr (,), i' i r:a, I () |

1 !O f LrLr:rLrP I : PP TNTTAE I X I : i, y, : I j i Ar I tr I : I ) i TAE I r I :,, y I : I +
I l i 8ir Ir(:) |

:(nl I arL ]rrF: ! FFINTTATT,:':r! S) i "FIDD nar'!:,'
:1(r INFi-rTN(:)!IF Nr:r=t":r THEN ::O ELlE ::r:'
:?O PF INTTAET:'1t !) i,Try a9a!tr,
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HF,1' l-!f_: 
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3. Adding more elaborate sound
effects.
4. Adding an opening sequence
or title. List,ng 2 shows how to
use CHR$(141) to give double
height letters in Mode 7 (PRO'
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( I )+I-1,Y(41+l rir:HFir:!:l
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':,
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3
3

255
255
255
255

3

3
3

3

3

3

LS TOTALS

CHRi
226

192
tgz
192
192

132

192

255
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use your BBC
transport you

and land a

Micro
to sp
cralt.

to
ace

Double danger and difficulty
confront you in Asteroid Lander
as yourship hurtles through the
darkest deplhs of space.

Your treacherous mission is
lo salely reach a scientific
outpost located on a large
asteroid. The scienlists at the
station have set up an invisible
force-shield to protect their base
from space bandits.

The sky is cluttered with
small asteroids and it is on one
of these that the interplanetary
terrorist is based. Can you get
your ship, with little fuel left,
beneath the scientist's shield
before the plasma cannon's
lethallaserbeam blasls you and
your craft to smilhereens?

It's a difffcult game to play
and one requiring a quick finger
movement. Level One is hard to

'The program u3e9 quite a lew commands unique to the BBC
Micro. l,DU 5 and VDU 4 respectively ioin and s€parale the
graphics and text .ursois. Wh€n these cursors are joined the
move command enables a character to be printed with its upper
left most corner at any point on a 1280 by 1024 grid. If this is not
possible on your machine then PRINT TAB(X,Y) may be used
with X and Y scaled to your machines display; eg if your display
is 40 by 25 then X will be INT(LX/32) and Y uill be INT(LY/41).

POINT(X,Y) returns the logical colour of the pixel ai (X.Y).
Il should be possible to simulate POINT ruith PEEK (the scalling
mentioned above will also apply).

ASC(dt) is identical to
coDE(dr).

VDU 28 d€lines a texr windou,.
VDU 23 red€lines th€ ASCII character whos€ code is rhe

number lollowing the 23. The neu, character is an 8 by E grid
whose rth rou, is a representation in binary of the rth number
following the code. Thus the syntax is VDU 23, code, rou, I, row
2, row 3, up 1o row 8.

PLOT 69,X,Y prints a point at location X,Y.
PLOT l,x,y draurs a line betu,een locations (X,Y) and (X + x,

Y + y) where (X,Y) is the pr€sent position of the graphics cursor.
PLOT 85,x,y fills a rriangle with vertice$ (x,y) and the last

two places visit€d by the graphics cursor.
'FX 15,0 clears the keyboard and sound buflers.
SOUND c. v, f, d causes a sound of duration d to be

emitted by channel c (u/hite noise if c = 0 and f=4) while f and v
determine frequency aDd volume respectively.

PROC and ENDPROC can be r€placed by a GOSUB to the
first line of the procedure, and a RETURN r€spectively.

REPEAT and UNTIL can be replaced by a single GOTO.
Heae i6 an example

IO REPEAT
20 ------

handle until you have mastered
the controls. Level Three is the
most taxing and provides you
with maximum frustration. A
word ofadvice - try to keep the
lander upright as much as
possible to counter gravitypulls.

The best strategy is to Iind a
palh as far as possible from the
gunman and then hedge hop to
the pad beneath the force ffeld.

If you're feeling adven-
turous. manoeuvre so that the
gunman blasts a path through
the asteriods for you. It's not
advisable at Level One.

The listing is very compact
because all non-essential spaces
have been omitted to fit the
program into the BBC Model A
Microcomputer.

So man the controls and
happy landings.
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30 UNTIL conditlon ts rrue
Thls can be replaced by (30IF NoT(condition is true) THEN
GOTO l0) TRUE and FALSE alu,ays return -1 and 0
resPectlvely.

MODE is used to seltch between the various graphlcs
modes of the BBC Micro. In mode 5 there are 4 logical colours
rlhich can be thought ol aa palnt pots numbered from 0 to 3.
Unle66 VDU l9 is used to change the colour of paint in a pot
then these colours are black, red, yellow and white. GCOL 0,p
sel€cts the colour to be used from pot p. GCOL 2,p selects the
colour from pot P where P = p added urtth the colour already on
lhe screen. If you do not have an approrimation ol the GCO,-
command lhen you urill haue to abandon the special funcllon oI
line 320. Delere line 220 and replac€ line 320 u,ith:-

320 PRINT
TAB(lx.ly):" ':PRINT
TAB(lx,LY);CHRt(P):
p= P:h = tX:ly =LY:AS:
INKEYS(0):'FX 15,0

LX , LY , h , and ly should of course b€ scaled appropriately.

Vedrblcr Ured
D3 = The level of dlmcuhy requtred by the player.
D, ls a numerlcal varhble to u,htch rhe level of dtmculty t5

pa6sed; lt ls used to modfy, gravity, thrust, number oI small
arteroids, and the rai€ o, lncrelae of the speed of the pla3ma
bolt .

I = For loop variable used in three loops in the program. It
i6 dellned at llnes 150, 260, 390.

X = Draw the mount.in6 at the bottom o{ the playlng area.
GX and GY = the horlzont.l and v€rtical positions of the

gunman3 asteroid.
F, deftned at line 280, . the fuel remainlng.
VX and VY = The horizontal and verllcal velocltles of the

lander re6pectively.
AX BX AY and BY : The numbers to be added to DX and

DY u,hen rh€ lander i6 turned. The X and Y in the varlables
name determines {rhich A or B 16 add€d to uhtch D, and A i. for
an anticlockurice turn, uhtbl B ls lor a clockwise turn.

DX and DY together fix the dlrectLon of any burst of thru5t by
their addidon ro VX ard VY re.pecttvely.

P = The character code of the current imag€ of the lander.
P, dellned ln llne 280 . The prevlou6 value of P.
LX and LY respectlvely are the horirontal and vertlcal

po.ltlon6 of the lander. They .re alco deftned at line 280.
lx and ly = The prevlous vllue. of LX and LY.
SX lnd SY = The horizontal and vertical positions of the plasma
bolr.

UX an UY = The horizontal and vertical v€locltles of the
pla6ma boh.

m = Modit, rhe sp€€d ot the plasma bolt.
At = Input a charact€r rrom the keyboard and it it ls an 8 or

a 0 then the lander turns whilst i, it i6 a 9 then a burst o( thruat
i6 imparted lo the lander.

6q : Alm the plasma bolt at the lander and ensure that lt3
6peed i5 corlecl.

20-40 Prinrs instructionc 'land on the red pad' and 'Choose
difficulty l,2, or 3'.
The VDU 26 command calcels the efiect ol the
pr€vious VDU 28 command to allou, full use of of the

50
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50 EGures that the difrcluty leuel input is either 1,2, or
3.

70 - 80 Define nine characters. The first character is used to
repres€nt the small asteroids and the other eight
represent lhe dillerenl rotations of the lander.

90 Selects mode tilrle for playing and clears screen.
100 - 140 Drau, a frsme about lhe playing area. There are lhree

gaugeo at the top of the screen to assist the player.
From left to ght lhese are vertical velocity,
horizontal velocity and fuel.

150 - 210 Draw the frames oI the above by the For loop.
230 Prints the F lnto the the fuel gaug€ for identification.
240 Firsi drau,s a line across the s€reen just below the

gaugea to complele the frame about th€ playing area,
then paints in the base ol the landscape.

250 Paints in the mountains.
260 Plac€6 a varying number of small asteroids on the

screen dependlng oI' the difficulty chosen.
270 Dralr,. in the l.nding pad.
280 lnitiali6es most oI the variables not yel deffned.
290 - 370 The section urhich is executed continuously during the

game achieving the molion on the screen.
290 - 310 Blanl and update the veritcal velocity gauge.
320 Movea th€ lande, to ils new position. It has been

specially designed to give a completely flicker hee
image.

330 - 340 Pasa conrrol to the appropriale procedure if a valid
ioput is made.

350 Blanka out the plasma bolt. then updates its position
and lesls whether it has left the playing area or hil
anything. If the test is posllive th€n procedure E al
llne 550 is executed.

360 Plots the plasma bolt then provides for the ellect ol
gravlty on the land€r and calculates the lander's neq,
position.

Tests four points aboul lhe lander to see urhelher the
lander has hit anything. It also tests whether lhe
lander has left the playing area or whether it has
bem struck t y a plasma boh. If any of these
conditioos is true then th€ Rep€at Until loop (lines
290 to 370) is executed.
Causes the lander to disintigrate if it has not landed
lightly on rhe pad.

420 Clear the keyboard buffer then prlnl the message
"Press escape to step" Ior four seconds before they
return control to line 10.

50O Defines the procedure T uhose functlon is lo turn lhe
lander respecitiv€ly clocku,is€ or anticlocku,ise iI
eilher the eighl key or lhe nin€ key is pressed.

440 Select the character urhlch repregents the new
orientation of the lander and update the variables DX
and DY which direct any thrust appropriately. The
resi ot lhe procedure sets AX, AY, BX, and BY so
that DX and DY will be altered correctly the next
time the procedure is executed.

540 Define the procedure t which provides a burst of
thrust when the nine key is pressed by altering the
lander's horizontal and vertical velocities depending
on DX and DY.
Emits a tone and leaves the procedure if lhere is no
Iuel lelt.

530 Deduct the correct amount o, fuel and alter the
landers vertical and horizontal velocity, then they
updare rhe horizontal veloclty gauge.
Updates the fuel gauge.
Defines procedure which blots out anything the
plasma boli has hit, resets the bolt's position to the
gun man's asteroid, and aims lhe bolt at the landers
current posilion.

370

510 -

390

400 -

430 -

430 -

510

520 -

540
560
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saoF,RINT TAA ( 14, l, : " " ! TAar r4, r ) ! F' vtrugrENOPfiCd-
59ODEF PFrrC.: flv€5r-!i.SY+r6rfArNl CHRr(!2a) !9r16r

F(,LX-Gr) .r.(LY-Gr)_:)/.:UXt(Lt.32-GX) /rrtUY-(LY-l(-
s40rF 6.'t T|EN n=5',
57oSOUNr"i. - 1(,, 5, 5! ExrPR{C
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I MODELS A/B

I

D Bishop

TWO OF A KIND
This program is what is common-
lv known as a database, allowing
you to ent€r large quantities of
data which it willthen store away.
The software is designed so that
once the data has been entered.
it will enable the user to
manipulale the data easily and
quickly, and also to save it on
disc or tape for future use.

The uses for this program are
infinite - for example, you could
use it to k€ep records of pupils
and textbooks in school. ad-
dresses and telephone numbers,
a company's mailing list, etc. As
you can see, the possible uses of
the program are manifold.

The program is written for a
BBC Micro Model B or Model A
with 32K. It has been proven on
machines with the 0. 1 Operating
System and with the 1.2 Op€ra-
ting System. To find what
operating system your machine
has type: *FX O (RETURN).
The program has also been prov-
ed with discs, as well as tape. I
would not recommend that
readers with micros other than
the BBC hy to hanslate the pro-
gram directly, line by line,
because the BBC has some
BASIC which is virtually unique.
However, using the listings and
notes below as a guide to th€
structure oI a database program
and the options one should in-
clude in it, then you should be
able to write a version for your
micro, providing your micro has
a Iairly large memory.

The program is actually two
programs. I have called them
CATALOGUE1 and CAT-
ALOGUE2, 5.6K and 11.2K
long respectively. The former has
a pretty title display using Mode 7
graphics and more importantly,
the inshuctions, printed in Mode
1. This program should be
entered and saued first. Then the
main program, CATALOGUE2,
shotrld be entered and saved
after the first program. Thus.
when you CHAIN CATI', it will
Ioad and run: then it will
automatically CHAIN'CAT2'.
The reason that the inshuctions
are s€parated from the rest of the
program is that they take up
almost 6K of memory, which is
b€tter used for storing the data

which you enter. CATALO-
GUE2 will work alone, so if you
do not wish to enter CATALO-
GUE1 then you need not.

CATALOGUE2 ls a large
program and this limits the
amount of memory available lor
your data. Therefore there are
restrictions that must be adhered
to. Your data is divided into
'records', which are each divided
into 'fields'. Each field must hav€
a name. For example, if you
wanted to make a lilm catalogue,
the details about each film are the
record. But each record has
several fields, for example, four;
these contain data on the film ti-
tle, date when last seen, people
who have seen it and a comment

- four fields. Each field must
have a name, eg FILM
TITLE, LAST SEEN,
AUDIENCE. and COMMENT.
These field names are used
throughout the catalogue.

In CATALOGUE2, the max'
imum number of Iields is six. and
the lowest number is one. The
contents of each field can be bet-
ween one and twenty-five
characters long. You decide
these values at the start. I suggest
you make the latter short if possi-
ble because it saves valuable
memory, thus allowing more
records to be kept, and it takes
less time to record to disc/tape.
You could try coding your data,
eg instead of putting WORTH
SEEING AGAIN, put WSA.

You must also decide on
what names to give to each field.
The maximum length of name is
10 characters, by default. The
program calculates the maximum
numb€r of records that it has
room for in memory, basing its
calculation on how many fields
and how many characters per
field you want. The more you

want of each, the lower the max'
imum number of recotds
becomes. The maximum varies
on a range between 40 and 200
records. Once the catalogue's
specifications have been worked
out, you may start to fill it with
data.

FEATURING
The program has nine major
features:

1) View catalogue. This enables
you to look through the
catalogue, record by record, Iike
flicking through the pages of a
book.
2) Search catalogue for a record-
You can enter any part of any
r€cord and the program will scan
the catalogue and present the
record which you are looking for;
even if you can only remember a
few lefters il will lind a selection of
enkies similar to these letters.
3) Make a new record. You may
add a new record to the
calalogue at any time so long as
the catalogue is not full, in which
case you would start a new
catalogue or remove that whole
record from the catalogue
altogether.

5) Save catalogue onto

VARIABLES USED

disc,/tape. This option will record
your data onto disc or tape,
depending on which medium
you happen to be
using.
6) VeriIy catalogue on disc/tape.
This compares a catalogue on
disc/tape with the one in the
computer and tells you if they do
not exactly match each other. It is
useful to do this after you have
just saved some data, before you
do anvthing €lse.
7J Alphabetical sori. You must
choose one of your fields for the
program to use as the basis for its
sort. It will then rearrange the
records rn the catalogue and put
them rnto alphabetical order. If
you have, say. three fields, there
are three possible alphabetical
orders depending on which field
you choose lor the subject of the
sort.
8) Delete entire catalogue. lI you
delete lhe entire catalogue then
you must starl again by eithet
loading in a catalogue previously
saved on disc/lape or designing
and filling a new catalogue.
9) Global replace/delete. You
must choose one of your fields
for the program to work on. You
then give the program a piece of
data. lf you wish to do a global
replace. the program will ask for
new data with which to replace
the old data (in the lield which
you specilied) with the new data.
Alternatively. the program willgo
through the catalogue and delete
every record which cootarns your
specified data rn vour specilied
field
More detailed instructions on
how to use the program are con-
tained in CATALOGUE1 in the
print statem€nts, so I will not go
into any more detail here.

You don't need the cray 1
computer to store infor-
mation - a BBC will keep
catalogues and files like
school records, club lists,
mailing lists and film lists.

ENTRY$(x,y) This shing array holds all the data, where x
is the record number and 9 is the field
numb€r.
This variable holds the maximum number of
records that th€re is room for in a catalogue.
This variable holds the number of records in
the catalogue at any one time.
This variable holds the number of fields per
record that th€ user has decided upon.
This string array holds the names that the
user has given to the fields, where x is the
field number.
This numeric anay holds the maximum

MAXREC

NUMREC

NUMFEL

FELNAME$(x)

MAXLEN(x)
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COL$

FILEIb

ANSWER$. ANSWER

N.NO.N1. N2

HOW THE
PROGRAMS
WORK
leaders not familiar with BBC
3ASIC may find it useful if I
utline what is meant bv PROC

JEF PROC. ENIJPROC.
IEPEAT. UNTIL and VDU 10
'ecause they occLlr frequently in'le programs. PROCnnn sends
:xeculion to a section of program
reginning DEF PROCnnn and
. rding ENDPROC, where 'nnn'

CATALOGUE
Lines
r0

50

,s the name. This section of pro-
gram is executed and then execu-
tion returns to the PROCnn.

It is very similar to GOSUB.
REPEAT and UNTIL are put

around a section of program, and
execution loops around this sec-
tion, like in a FOR... NEXT loop,
until the condition specified after
the UNTIL statement becomes
hue. Execution then goes to the
next statement in the program.
VDU 10 simply moves the cursor
down one lin€ - I use it
instead of PRINT.

Descrlptlon
This line may not be necessary on your
BBC Micto but it moves all screen display
down one line and when in a mode other
than Mode 7. it stops the display s verrical
wobble (see User Gulde p435)
Switches ro Mode 7 drau. graphrcs
drsplay turns off curior. pauses. rurns on
cursor and prints prompi
If answer is yes. then switches to Mode 1
and gives insbuctions.
If answer is no or when instructions have
been read, then s\ritches ro Mode 7. draws
graphics disp lay. defines text
window. clears rr and CHAINS the main
program.
Def in e procedure dispIay .

Colours screen cyan.
Print the title in double heiqht blue
letters.
Define procedure graphic' which prints a
sttip across screen at level Y.
Deline procedure'instructions'.
Sets COLOUR 1 to cyan and COLOUR 2
to blue.
Prints in blue on a cyan background.
Prints in white on a black background
COLOUR I turns the rexr cyan and COL-
OUR 3 turns it white.
Define procedure 'wait' which is used
to break up lhe instruclions into six
screenfuls.

Descrlptlon
This command moves all following screen
display down one line.
Teletext mode is selected because it leaves
the maximum RAM free for users'data.
This allows the user to load a catalogue
from disc lape rmmediately upon running
the program, as long as the user has a
catalogue already saved.
This section of the program allows the first
time user to design the structure of his or her
catalogue.
The total maximum number of characters
per record is calculated: N2. MAXREC is
calculated from this. DIV means divide and
gives an integer as the answer lf MAXREC
exceeds 200 then it becomes 200.
This section is the core of the program. It is
a menu of nine options and is only
accessible to the user when there is at least
one record in the catalogue
First of many procedur€ definitions that
make up the rest of the program. Each has a
REM statemenl ro clarrfy the
purpose of the procedure.
Defines a procedure to load a catalogue
from disc/tape.
Notice that LEN(FILE$) 3 must not be
true. If a number of more than three digits
was allowed then this would mean that the
whole file name would be more than seven
characlers long the maximum length of a
file name on discs is seven. Similarly in lines
2O30 and 234O.
Define a procedure to allow user to'flick-
through' a catalogue.
This procedure <earches the catalogue for a
parliculai record, uhich rhe user wrshes to
see. edit, etc.
The variable FLAG is set to 1.
If a match cannot be found then FLAG is set
to 0.
This procedure prints on the screen, record
number N4.
The field name is printed in yellow
(CHR$t131)l and rhe enny rn whire
iCHR$1135)). Similarlv in line 1800.
This procedure allows'the user to change
entdes or delete records.
Thrs procedure deleres record N1 bv mov-
inq all records above ir in the arrav down
one position in lhe array and by subnacting
one from NUMREC
Save a catalogue lrom memory onto

lengths that the user has given to the fields'
contents wh€re x is the field number.
This holds the control codes to produce
blue print on a cgan background, for one
line of text in Mode 7.
This holds the name to be used for a file in
saving, loading and verifying operations.
These variables are often used to hold the
answer from a user input. temporarily, until
the input is acted upon.
These variables are used for different pur-
poses in different parts of the proqram.
often in loops. Other similarly short
variables are also rery locali.ed rn use

CATALOGUE2

disc/tape.
A general purpose error response
cedure. It is usually used after il
numerical inputs.

pro-
legal

Llnes
50

60

90- 130

140.230

240.260

290 540

560-730

.00 160

.10

.30-140

750-1070

810

1090 1240

7260-1520

1280
1370

1540,1590

1570

1610-1850

1870-1960

),980 2230

2250-2280

,t)

230-720
240

150
260

70-220

-30-760
2300-2630 Compare a catalogue in memory with one

on disc,/tape.
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2650.2690

2710.27 7 0

Print NUMREC at the bottom oI the screen.
On the BBC Micro, POS returns the
horizontal position and VPOS returns the
vertical position o{ the cursor. So, these
values are stored, the printing at the bottom
of rhe screen is done and then the cursor is
returned by TAB to its original position.
This section handles errors which occur dur-
ing saving. loading and verifying. The error
codes and their meanings can be found in
the Uaer Gutde lpp 475-4aZ and in the
Dlsc System Ueer Gulde
lp 77j.
This procedure allows global operations on
the catalogue in m€mory.
A much used procedure which gets from
the user an input oI maximum lenglh N1. It
does not allow null responses or leading
spaces. lt responds to an illegal keystroke by
sounding a bleep (VDU 7). It strips trailing
spaces olf the input as well. The resultant
shing is B$.
This procedure s€ts up the ENTRY$
array. Each enky in the array is filled to the
max,mum length ,t w,ll ever be. with spaces.
This sets aside sufficient space in memory
for the users'entries in the catalogue. Each
enky in the array is then made null. If this
procedure is not done on the BBC Micro
and memory is not reserved in this wag, the
memory rapidly fils with old strings as well
as new strings when using the progam.
This m€ans that valuable memory is wasted.
Some micros have an inbuilt 'garbage col-
lection' system to tidy up the memory. The
TRS-80 does it automatically and the
Apple II has a command FRE.
These two procedures rearrang€ a
caialogue into alphabetical order, using any
of the fields as a basis for the sort. Which
field is specified by the user. lf there is only
one field, then a sort is done on this without
questioning the user. The algorithm
'Quicksort' is a well-known one, and can be
found to be mentioned in any good book
which covers methods of sorting- It is
typically very fast - faster than the bettet
known and simpler 'Bubblesort. This im-
plementation is writt€n using integer
variables (hence the % symbols) in order to
mak€ it even faster.

90 nOoE TlPROCdisplav IVDU ?a'0'?4'39'?0 aCLS:CHAIN'
CAT?'

100 OEF PROCdiePt3e
l1ll FOR Y-0 T0 ?41 fRtNt ' ';:VDU 134'157!FRINT' 'i NE

XTY
i20 PROC6.f,Phic(B)
130 VDU l41 r 134, 117r 13? iPRIINTSPC( t?) i'CATALOGUE'
140 VDU r4l, 134' 197r 132!f'RINTSPC( l2) ;'CAIAL(I6UE'
150 PROC6r.Phic ( l3 )
I6O EriDPROC
170 oEF PRocGrePhic (Y )
140 PRINT TAB(1'Y)iCHRallaS)i'a'i
190 PRINT STRING!(37"4') i
?00 pRrNT TAE( 1, Y+1); CHRL ( 150 ) 

'CHRa 
( t?a ) i

!10 PRrNT 9TRIr{Gt(37,CHRa( 1?4) ) I
??l) ENDPROC
?30 oEr PRoC inEtr'rctionE
?40 VoU 19,1'6'0r0r0,19'2r4tll'0'0
?E0 coL0uR ?! c0LouR 12ti f'R1NI 5F'C({0)i':tNslRUCrr0NS'

isPc(?6)
?60 coLouR 3: coLouR 128
?70 PRINT'Thi6 pro6raa is carrEd CATALOCUEI. It cor'i,

air,s € 6.aphica diiples .r,d brref ir'si.r'ctions o.' the u
Ee ol CATALoGUE?, l|heh eou hBve fir,ished 'rsir'G thrs

pr66.:.' it eirl ,utoialicalte 'chain' CATALoCUE2.'
?40 90U 10i PRINT'CAIAI-OGU€? ig a dBl,abaee P.oErai.'
?90 vDU !0iPRXNT'Your dats is divided ir'to bloclae cEIl

ed 'reco.dE'. CATALOcUE? allorr' {0-?00 .€cordE !o be
lzept. Each record h.s bei!€en I ar,d 6 psrte, call€d '

300 UDU 10:PRINT'Next' thc.e tolloue a nore detailed
dese.iptior, of CATALoGUE2 usinG elii.actsfroi the P.oG.

ai, !hich .re p.ir.ted in adrlfer€r,t co1ou..'
310 PF0C!ai t
3?0 PRINl'If' !hllst L'srn6 CATALOCUE2' eo'r i.,e ar' i

l1ecal resPo.,se t,6 a n,eEt-1or' etc., t,her, ihe .oiPLtter !i1
I terl eoL'.o. 1l it blEePs thrs iear's that eo" a.e

en!e.ri6 too i'.'ch or ioo littIe da!4. tl';
330 PRINT'ihts ies6aGe rrp€.rE! !tlCoLoUR l, 'iLNT.rhe

conputcr does r,ot ur'dersiar.d! Pl€.6e t,rs aGair'. '
340 COLOUR 3iPRIN-I'ther' this us!.Ile ne.r'E that to'r ha

ve er't,e.ed a nL,hber ohich is too larGe o. ioo siall.':

3s0 COLOUR 1i PRINT'0o eol' rish io load a cat3locue f.
oi disk/i.P. ?'

360 CoLOUR 3! PRINT'tt !ern6 ihe Fto6ran for the firsl
tiie eour,ii!.r nust be N0, beca(ee sol' do not have er'

s drta !o lotd ir' cet.'
370 Vou l0l coLouR 1i PFINT'set uP caialocur.'
3AO COLoUR 3l PRXNT'!he.' urir'c the P.oc.en for the fi.

rt tiie, eoL' iust, desicr! the struci!.e of eour .Etalo
6uc. Thre..rle pa.i ol thQ Pro6r.i allors eou to do this.!

390 9OU l(ll COLOUR llPRIl{T'Hos h.ns ti.ldi ..r r..o.d

a00 COLOUft 3!PRINT'You r.r d.cid. hoe flne ti.Ids you
sirh to h.v., b.tr..n I .nd 6.' '

410 PROCa.it
4?0 COLoUR 1!PRINT'PI..3i typi in ihi n.nr lor fi.Id X

t30 COLOUR 3IPRIN I i. . nuib.r (l-6) ir. rh. .roor.i,
E.chli.td iuri h.v. . n.i., ..6. BEIGHT, ACE' SEX. A

li.ld h.i. iu.t b. no lona.rih.n 10 trlterr.'!UOIJ t0
t{0 COLOUR tIPRINT'lh.t i3 i.x. l.n6ih ot fi.ld FFFF

( t-25) ?r
450 COLOUR 3|PRINT'FF'F i. eolr fietd ni... You iert d

.cidehoe i.hr l.tt.rB eou eill .lloe fo. ..chti.ld. Th. I

.e.. ih. t.it.rr eou crh ..n... eit,h - ih. b.it.r, b.c

.ur. thir .llorr . 6r..!.r nuib.r ot re.ordr lo b.k.pt -
460 UDU I0ICOLOUR IIPRINT'EI{TRY Tep€ ir' ih. r.l.v.nt 1

ntorirtion .tt.r th. Prorpt3.'
170 COLOUR 3lfRINT'Onc. tour c.t.lo6u. h.r b..n coh.tr

'Jctedth.n eou,r.s rt..t to lilt tt rilh rour d.i.!iIVOU 1
0

.AO COLOUR II PRII{T'< PRESS SPACEEAB TO IIAXE ANOTI'ER E
NTRY ><PRESS RETURN TO RETURN TO IIATX 

'IEXU 
>'

490 coLotR 3!PRrxf'rah.r' eou r. uriha th. r.ocr.i' you
$i1tcoi. .cro.r i.ri.G.s rintl.r to thir. Chooft Dh.t

rou r:n! to do.nd...rs t,h..pproprirt. k.y. Unlik. no3t
rhlch eor' lspc in, you n..d nod pr.rr RETURN

after{..dr.'
500 PROCu.rt
510 CoLoUR lIPRINT'iENU Pl..re choose tron th. tolloci

ho ih.n irr. th. correrFohdih- nuFb..1t

2790-3040

3060-3170

3190.3260

3280,3530

LIST
tO REIl CA'TALOGUEl
?0 REll t{.iltPn te 0.ii.1 J. gishoP
30 REi F.bruars l9A3
a0 REI'I Runs or' a BEC iICRo nod€l B
50 rTv 215,1
60 noDE TiPRoCdisplrt iUOU ?3;8?0?;0i0;l); I F0R PAUSE=

0 T0 5000i NEXT PAUSEinoDE TiPRINI'Do eou !ish for inri.u
ctio.'s ? (Y/N)'

70 al=GEIa! IF Aa='Y' THEN d0DE ll PR0Cir'st rc!ior's i
G0T0 90

SIl IF A'']'N' THEN GOTO 70

PROGRAM 1
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E?0 CoLOUR 3lPRINTiThis iB th€ .ore of the pro6rair Lo
!hi.h sou rill olten retL,.r'. Follouir'c thiB iessaGe

!re nir'e oPtior,6 n'ribe.ed 1 to 9. Ent€r vo'tr. choice.r:v
f,u 10

t30 CoLoUR l:l,R.tNT'Tepe ir, anv enl,rc in ihe .e.ord :'
540 COLOUF 3:PF.INT'l{hen se.rchrn6 fo. r psrticllar rec

:.d rhich so! h.ve iade' o. .hBr,6inG a recordr sou
alst 6ive ihe coiputer z crue !o lhteh record eou .re
'efetrir'c, The coipltF. !i1l sea.ch lhe..!n1o6Le 'i950 F'RtNli.r'd reti,rn {i r all re eiiila. recordB,e.c,
!ou n.y tsPe J0HNr ar.d lhe coipute.iae firr.l sL'ch er'tries
.s JO.nd ELTON JOHN,'IVDU 10
560 PRINI'llhcr' .hanGir'G a reco.d' so'.' are Giver. the

:ho1ce ol ch.r'6ir'c an endre in a field o. deletin6 ihe
Hhole record for cood. Enier eo'rr choice bs tspirnr the
.orrcct nl'6ber. '
570 PROCualt
5a() PRINT'r,lh.n crtalo6're ol .eco.ds, so,r.

.ataloc're is Giver, a r,aiel FlLE:,, !here r: is s r'L'ihe. t
'3 diqit. Lon6. Yoir i'r6t .hoose this ri it,e. lher co" a

590 COLOUE IiPRINT'|{hat r,'.'nbe. do eo" trEh to Grve to
-o!-'r c.tBlocue rhen 5av.d r'

600 COLOUR 3iPRINT'You i'rst F.l,e a .,ote ol thrE r,r'nb€.
. beca'ree it is reaeir.d Bleo !hen loadrr,6ar,d ve.1fe1r,
r.'!vDU l0

610 cOLoUR IiPRINT'ALPHAEETICAL 50RT Nhich field do eo
eleh to do eo!. alphabetic6l sorl on ?!

6?0 COLoUR 3IPRINT'This dueBi,ion is lolloued ir, the pr
:6rrib! a nuibered liBt ol sour field r,ai.5. Th. p.o6r8i
-!Il rearrar'Ge rll ih€ .ecords in !he cat-a106!e oncc
io'.' have eitEred eolr choice' bastrrc itB so.! on eo!. c

630 FROCaait
6{O COLOUR 1I PRINT'GL.OEAL REPLACE/OELf,TEI'
650 CoLoUR 3!PRINT'In this part of ihe pro6rai, eo! h)r

!r choos. a tiel.l ar,d anie. eo.E date. Theieol' hBve a c
.ice. (l) The cohPuter !i1Ico th.DL'Gh t,he.rtalo6le, Eea
rhir.c fo. i'lenticEr datB ir, soL'. 6pe.ified field.r
660 FRINTtIt uill .eplace this data !ith differinldata

!hBt yoL' rill h6ve .i!Et .nte..dr l2) Th. coipuier uill
search the lhoIe cal,alocue to. identic.l d.ta in eour
sp€.ifi.d fi.ld. It rill delete.vers 'i
670 PRINT'.ecord eith ihie dei. ih this field.'iVoU t0
6A0 COLOUR I:PRINT'TOTAL NUIIEER OF CATALOCUE RECORDSI

190 FoR Nl=l T0 NUXFEL
?00 Pf(INT 'Plrase t,epe rn the r'.ie lor fietd !iNliP

ROCir,Pnt ( 10 ) : FELNAiEa( Nl ):Et
?10 PRINT',1h.! iE 6ar. len6th of field'iFELNAltEa(N!

) ,1NPUT. ( t-2€) ? 'ANStERt
?'!0 iAILEN(Nl)-INI(uAL(aNsrlERt))!IF ltaxL-EN(Nl)':1 0R

tlAXLEN(N1):-?5 THEN F'Rocredo i CLs:G0T0 ?10
?30 NEXT r.t 1
2rt0 N?=0:F0R Nl=r TO NUIaELIN?-N?+tIAXLEN(N1)i r{EX1 Nt
?r0 iAXREC=6000 Dlr,) N?
260 IF idxREC:r?00 THEN llAXReC=200
270 PRoCfi I la.rae
240 PRoCentre

300 PRrNT ltotti !tt.NU.
310 UOU !0 ! PFXNT'Pleas€ choos€ lroi the folloeir,G ih

pi lqpE th. .o.r.<ror,dih6 ru.ber.'
320 UDU !0 , PRINT'1 Vreu caialooD..'
330 PRIN1'? Sea.ch catalo6!e for e.€.ord.'
340 PRINT'3 I'id,. a ne! rec0rd.'
350 FRINl''4 Chanco or delete e reco.d.r
360 FRINT'5 Save cataloG're ohlo dt.t/la?e,'
370 FRINT'6 Verlfs.at8loG{e or\ dterllaPe.'
3S0 PRINl'Z AtPhnbBticaI eorl.'
390 PRINI'a 0elpte er,trre c.laloc're.'
400 PFlNT!9 Globrl rep1..e/de1et..'
410 vou 10i PRINI'xhai !s eoi'r chotce r;
a?0 PROCTn-.nrec
.30 INPUT'" ' ANSXERI
{40 ANSIER= INI'( VAL(aNSxgRt) )
{50 IF eNSkERil 0R ANstlER::10 IHEN PROCredo! 60T0 ?90
430 IF ANSI{EF . I THEN PRocviee ! ColO ?90
a70 IF ANSTER = ? IHEN CLS !PFINT COLti'CAIALoGUE SEA

RCri'! PFocrearch I C0T0 ?90
480 IF ANSI{ER = 3 THEN PRocer'i.e I G{,TO ?90
{90 IF ANSIER . 4 THEN F'Roccdit i G0T0 ?90
500 IF ANSIER = t THEN PRocdatasave | 60T0 290
E10 lF ANSI{ER = 6 THEN PRocverife I G0l0 ?90
5?0 lF ANSIER = 7 THEN PROC.lphaeort:GoTo ?90

-B

690 COLoUR 3IPRINT'lhiE iessE6e oliei Bppesrs, at t,he
ttotto. ot th. .c..er'. 'r is ih. .,unber. Hh..' h.ve li

:led th. crtalouu., eol' erllbe told.'iVOU t0:FRINT'Do eou
rrsh to 3.e ih. i.'si,.r,ctior.s .6air, ? (Y/N)'
700 At=GEItl IF At.'Y' THEN CLS:GOTO ?S0
710 IF Aa{>..N! TBEN GOTO 700
7lo EioPRoc
730 DEF PROC!.it,
7'O PRINT lAB(l|'31)i": PFESS ANY KEY TO CONTINUE >''!

:r=cETa
750 CLs
760 ENOPROC

I() SEIt CATALOGUE?
20 REn Hriit.n b! O.niel J, Si3hoP
30 RElt aEb.u..g l9A3
40 RElt Rur,r on a BBC ICRo ltodel B
90 rTu ?5t
60 hooE 7
70 |iAXREC=0:NUHFEC 30i Ui.lFEL=o ! CoLaECHRt(134)+cHRa

157 )+CHRa( l3? )
80 PRocnunrec
90 I PUT '0o eo'r uirh to t.o.d , ctslBloGL'e froi dis

/taP. ? tANSIERIa
100 IF ANSllERa. !Y' 0R ANSIERT= !YES. IHEN FRocdaiatoB
: GO-r0 300
110 tF ANSl,lERa= rN' OR ANSIEFa= !NO' THEN GoTO 130
r?0 PFOC.edol CLS! COIO B0
130 cLs
140 PRINT CoLti'Set uP c.t.locpe!
150 vou 10
160 INPUT'Hou iEr,e fields per record (1-6) ? !ANSI{ERt
170 NUiFEL=INT( VALIANSTERT))! IF NINFSL ";1 OR NUIIFEL:
IHEN PRUCredo ICLS ! G0T0 160
1€O DIII I{AXLEN( NUT1FEL ),FELNAIIEi (NUIIFEL )

:30 IF ANS{IER

550 FEi Proc.

THEN Ct.EAR : GO-TO 6O
THEN FR0CclotreI i G0T0 290
eddir.G. r'e!.o.ord to !h. catelo.u.

i60 DEF F'ROC€r't.e
i70 cLs
EAO F'RINT COL3i'ENTKY'IVOU 1O
590 IF NUhREC= axtlEC TH€N PRINT'Th1$ ..t.1o6'-'e is fL'1I

. Please et..! a ner or'€.ri PRINT'i PRESS RETURN:'t:ANS
QER=CETiG0T0 7?0

600 PRINT 'Tspe ir' ih€ relev.r't ir'fornBtior' after th€
ProiPts. r

6t0 PROCrlri.e.
6!0 UDU l0 : ilUf,REC-NUtlRECil ., (1,
630 FOR N1=1 TO r{UrFEL aaT )
6{(l PRINt FEttAtlEt(N1);'!i';:PR0rr,,FUt(llAtLENrNl))l

ENTRYa(NufiREC'Nl )=A't 't
650 NEX1 Nl
660 UOUl(lI PRINT'L' PRESS SPACEIIAR TO ITAXE ANOTHER ENTR

620 PRINT'< PRESS RETURN TO RETURN TO I1AIN IIENII::'i
680 ANSl{ER.GET
690 IF ANSHER=13'rHEN C0T0 730
200 IF ANSTER=3? THEN C0T0 !70
71 0 G0T0 640
,20 cls
Z3O ENOPROC
740 REi Proc. for loadln. . c.t.looL,. lron dirklct.r.t

750 DEF PROCd.t.lo.d
760 CLS
770 PRII{I COL'I'CATALOCUE LOAD FROII OISX/TAPE'IVDU tO
740 PRINT rIf !rir'c trpe then posttior. trp. tr'

5.tt. recotd.r. Press PLAY button or,c.irett. r.cord...
If u.inc diik then pl3ce di.l into diBl. driv..'

790 PROCr'uir€c
400 INPUT '|.lhal- 1r th. r'uiher of th. catEloc're sol' ri.

h to lo.d ?'FILEI
8t0 FILE=INT(VAL(FILET)): IF FILErl0 OR (FILE=0 AND FIL

Et<::'0') 0R LEN(FILEI):3 THEN PRoC.cdolCLS:GoTO €00
€20 VOU 10 I PRIIIT .,i PRESS SPACEBAR }IHEN READY L.i
S3l) ANSIER =CET: IF ANSTER.:!3? IHEN A3l)

;&8 COMPUTING JULY/AUGUST 
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Z
-\Abl

A9tl PRINT ''s50 0N ERRoR G0T0 ?710
460 FILEa.'FILE'+FILEt
AZ0 X=oPENIN FILE3
€80 PRXNT 'Loedinc 'tFILEt
€90 NUltFEC.0
900 INPUIaX'NUl'lFELi DIti FELNAiIEt(NUiIFEL)'MAXLEN(NUhFEL

910 F0R N1-l T0 NUhfELi INPUTIX,FELNAIIEt{N1)'IIAXLEN(N1
) INEXT N1

9?() INPUTIX'hAXREC'N
930 PRBCfi l larlac
,40 FoR N?=1 T0 Nl NUI.IR€CENUdREC+1
950 FoR N1=1 T0 NUITFEL
960 INPUI'X'ENTRY'(NiI'N1)
970 NEXT Nl
980 PRochlhrec
990 NEXT N2

1000 cL0sEtt
10 10 ON EBROR OFF
10?0 VDU 10 IPRINT'rhE cEtatoGue hai I'eer' loaded into

conPl't€r ieio'e.'
10 30 PR0Cr'ui.ec
1ll4ll UDU 1ll ! F'RINI',1 PR€Sg F€TURN :'i
1090 AN5{ER=GETI 1F At{SrlERa113 IHEN 1010
10 60 cL5
1070 ENoPFOC
t0aO REn Pro.. for 6r'ablir'G {ser to lool, throroh ihe re

cords of the cai:1oG'-'e
10 90 DEF f'Rocvieu
1100 N=0

1120 N=N+ t
1130 cLs
1140 PRINT COLI i ICATALI}GUE'
1tto vDU 10
1160 PRocFrirec(N)
Lt70 vou 10
11€O PRINT'1 TO CONTINUE PREgS SPACESAR :T
I1'O PRINI'' -TO 

RE-TUFN TO ITENU PRESS RETURN )' i
1?00 PRocnuirec
1710 ANSI,IER = GET
1??O IF ANSI{ER i:I3 AND ANSHER.i}32 THEN GOTO 1?10
1230 UNTIL N=NUI1REC OR ANSIER-13
1240 CLSI ENDPRI]C
t?90 FE f'roc. for Ec€r'hinG eEtaloc're fo. ! r-tsrticL'Iar

1260 DEF PRoCseBrch
1270 VOU 10i PRIN] '1sP€ ir' ar,e er'ite ir' !he.ecord | '

; I Pr(0Cir'P!i ( ?5)
1?80 FLAG=1i Nil=0 ! N1,-0

1300 N!=1
1310 IF LEN(ENTRYT(N4,N2))(=LEN(Eri) THEN IF INSIR(ElrEN

TRYI(N/t'N2) ).!0 THEN 60T0 1390
13?0 IF LEN(ENlRYt(N4rN2))::LEN(Eg) THEN IF INSTR(ENTRYa

tN4,N?),Bt))0 THEN G0TO 1390
1330 N?=N2+1
1340 IF N21=NUI1FEL THEN GOTO 1310
1350 N?=1! N4=N4+l
1360 IF N{.1=NUtlREC THEN CI}TO 1310
!370 XF N3*0 THEN PRINT 'Record is no! ir' ihe cEtaloGue

.'! FLAG-0i GOTo 1470
13S0 60T0 146 0
1390 PRoCPT irec( N4 )
1400 VDU 10i N1=N{
I1I1O PRINT',{ PRESS SPACEE:AR TO FIND ANY iOftE SI

IIILAR RECOROS, OIHERIIISE PRESS RETURN }'i
1420 ANsl,lER=GET
1430 IF ANSll€R-13 THEN G0TO 1510
l4t0 IF ANgHERriiS? IHEN G0T0 tr?0
1450 CLSi ll3=1!N2=11N4=N4al:GOTO 136 0

1460 PRINT 'No iore 6iiilEr recordE ir' caialoGUe,'
t470 FRINT'.i PRESS FETURN )',
l480 ANSI,IER=GET
14?0 IF ANSTER = 13 rHEN GOTO 1510
1500 c0T0 1{80
1E 10 CLS
I12O ENDPROC
1530 AEi Proc. fo. p.ifrtir.c ah record
t5a0 DEF PRoCP.i.ec(N)
1550 UDU 10

t56O FOR Nl-1 TO NUtlFEL
I37O PRINI CHRt(131);FELNAIIEI(NI)i'

t5a0 NExl t{l
1590 ENDPROC

)/.;crer 
< res r iarrn

1600 REI{ Proc. fo. ch.n6tnG r.cordi ir, ih. c.!eloGUe
1610 DEf PROCcdtt
1620 CL5
I630 PRINT COL'i'CHANGE ENTRY'
t6a0 PRocr..tch
1650 IF FLAC .0 THEN G0T0 lBrl0
1660 VDU10
1670 PRINT'ChooE. {hich optioi eo'"' roL'ld lilE froi the

list belo{ Bid er'i.r the correBpor'd-ir'G 'nber.'1680 F'RINT'1 0ol.i. {hole re.ord,'
1690 PRINI'? RetL'rn to lhe 6air, ier'L'.'
1700 FoR N?=1 T0 NUIIFEL
l7l0 PRINTT N?+2i' Chan6e'iFELNAt'lEa(N?)i'.'

',720 
NEXT N?

1730 INPUT',{hat is eo!. choice " 'aNSxERa
1740 ANSllER.INT ( VAL ( aNSr.lERa ) )
1710 IF ANSl,,l€R r1 0R ANsl,iEk:NUTIFEL+2 IHEN FR0Credo !CLSI

lZ60 IF ANsh€R=2 THEN GoTB 1840
1270 IF ANS[ER=l TH€N PR0Cdplete i -tF NUtlREC =0 TH€N C

LEAR!GOTO 6tl
1780 IF ANSIER-1 THEN GOTo 1€40
1790 CLS
1400 PRttNT CHRt(131);FEL-NAtlEt(ANS!ER-?);' r'iCHRi(135)

i ENTFYI i N1'ANS']ER-? )
1A 10 VDU t0
1Al0 FR.tNT'PLeaEe ent,€r the co..ect ir,foria!ior'.'
lA30 FRINT FELNAtETi(ANSr,lf.R-2);' :'i:PR0Cinp"tltlAXLEN(A

NSr,{ER-?) ) iEN',tRYr(Nl,ANSHErr-?)-gt
144 0 CLS
l BIO ENDF,ROC
1860 REtl F'roc. lor d€1etir,c a reco.d
187 0 DEF PRoCdelete
1€40 IF Nl=NUhFEC THEN E0T0 1990

1900 FoR N? . I T0 NUaiFft
1910 ENTRYi ( Nt 

' 
N? ) =ENI RYt ( N1+1' N? )

L9i!O NEX'T N?
1930 Nt=Nl+1
1t4 0 UNTIL N1=NtliR€C
1990 NUHREC:NUhREC -1
196 0 ENDF'ri0C
1970 REtl Pro.. for eavrr'c cdtalocL'e lo di5l,/taPe
1940 DEFF'Rocdtstasave
199 0 Ct-S
?000 FRrNT coLri.caTAL00uE sAuE r0 0r!lt(/rAPE':v0u l0
?010 FRTNI rIr eo! are ,,sirB tape then positior' taPein

.BEiette recorder. Press FLAY .r'd RE0oRO t'rttor'5 or. ca
ssette recorder, IleoL, Brp i.,Bihc dt6k dhen ir'5ert diEl,. i

INFUl'Hhai nliber do eou to eour cBtB
lher srved ? 'rIL Ei

2030 FILE=INT(VAL(FILE*))i IF FILE,i0 0R (f1LE-0 ANo FIL
Et,i)'0') 0R L€N(FlLEi))3 TH€N F'R0CredoiCLSrG0T0 ?0?0
20{0 vou 10

2060 FILET='FILE'+FXLEa
?070 0N ERROR GOTo 2710
?040 X=oPENoUT FILEi
2090 PRTNT 'savii6 'iFILEs
2100 FRlNT+X,NUhFELi F0R Nt=l T0 NUI{FELi F'RINIIx,FELNA

El (N1 ),IAXLEN(N1 ) iNEXT NI iPRINT+X,hAXFEC,NUI'1REC
?110 F0R N2=l T0 NUIIRECi FoFr N1=l To NUtlFEL
2t70 FRINT+X, ENTRYT I N2 rNl)
2I3{, NEXT Nli NEXI N?
?140 CLOSEIX
21I O ON EFROR OFF
?160 uDU10i FRINT'-rhe .atts106De hBs been Erved io

?170 PRINT'1: PRESS SPACEEAR TO SAVE IT A€AIN:, 'i FR
ESS RETURN TO RETURN TO hENU ] 'i

2l A0 aNSxER=GET
2190 f,F ANSI{ER=3? THEi{ PFiocdatasave
?200 IF ANS}IER.'13 THEN G0T0 ?220
?? 10 60T0 ?140
2?20 Cls
??30 ENDPROC
!240 FEM Proc. for prinlir'G eretaneiior. ph.r. lrer PUts

tr, ii11e 6r.6{er
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UTILITY/CATALOGUE

2?50 OEF PROCr.do
??60 UDU !0 : PRINT'The .oipute. do€i .'ot !r'd.rrtandl

P1€aee trs .dEi.,.'
??70 FOR PAUSE=I 10 4000i NSXT PAUSE
??g(l EI{DFROC
2?90 REi P.oc. lor coipErlr'G c.t.I06!€ or' dlsklt.p. ,1t

h thrt ir! conPut.r neiore
?300 DEF PROCver ife
2310 CLS
2320 PRIIIT COLI''VERIFY CAIALOGUE ON OISX/TAPE'iUOU 1l)
2330 PRINT'rf eou a.e L'sinc r,.p. th€r' position t.pe.or.

.ctly. Pr.rr PLAY br'!tor, oi c.rr.tts recorder. I
f !6inc di3t th.n iaPe BUr€ diek i6 ii diBk drivr.'
?3,10 INPUT!Ih.t 15 t,he r,!it'€r ol t,h. cEtalo.le rou lirh
to v.rile ? IFILEI
2350 FILETINT(VAL(FILE') ) i IF FIL€.'O OR (TILE=l, AND FIL

Et,lr!Or) OR LEN(FILEt)>3 THEN PROCredotCLSiGoTO ?9a0
2360 PROCiuir.c
2370 VOU Il, i PRTNT '( PRESS SPACEETAR XHEN REAOY ]""
?340 A SIER=GET| IF ANSIER.a>3? IHEN ?380
?3'O PRII{T "
?400 0N EFRoR C0T0 ?7r0
?tr0 FILEi.'FtLE!+FILEa
2a?0 X=OPEXIN FILEa
2a3(, PRII{T t U.r itrin. 'tFILEt
?..0 INPUTII'NIIIF NI<>NUIFEL THEN COTO 2560
?450 Nr=0 tREPEAi lNl.rll+l t II{PUTaX,CllEC(a'CNECkIUNTIL CHE

CXa<>FELNAiEt(Nl, OR CHECX<>nAIL€N(Nl) OR NI.XUXFELI IF C
EECXa<>FELXAIaEa(Nt ) OR CHECX<>ItAXLENtXt ) IBEN COTo 2560
2'60 INPUI'X'NI,I{ZIIF NI<>IIAXREC OR N2<>I{UXREC THEX 60T

0 2540
2t70 X!-01ll2!0
?aa0 XlrNl+!
?t9O REPEATi N?'Xz+1i INPUTIX'CHECX.I UNTIL CHECX.<}ENI

RYt ( Nl' N2) 0R N2-NUHFEL
?5O(, IF CHECI(I<'ENTRYI(N1'N?) THEN COTO ?'60
?510 IF NIINUiREC THEa{ GOIO ?530
2520 N?EolG0T0 ?440
2530 CLOSEaX
?510 ON EFROR OFF
2930 VDU l0l PRINitIh. c.t.loEL,. or, dir*./trpe i.tchei i,

h.t in the coiPui.r.tlGolO ?570
?960 ON ERkOR oFF! VDU10 : PRINT!Thr c.t.locue o.t di3!/

t.Fe do.5 .'ot i.t,ch thBt in the coipL'ter.'
?570 VOU 1{,i F'RIN-T " PRESS SPACEEJAR TO VCRIFY IT AGAIN

< PFESS f.ETIJRN T0 RETURN io nENt :'i
?580 ANSIER=GEI
?!90 IF ANSIER=3? THEN PRoCverlfs
?600 IF ANSIER=I3 THEN G0-r0 ?620
?61,0 GoTo 2580
?6?0 cls
?630 ENDPROC
?6rt0 REh P.oc. lo. prrr,trrt6 .,unb.r ol .eeords
?650 OEF PRocnui..c
?660 X?-P0Si Y2=VPoS
?670 PRINT TAB(0,?4)iCHR3(1?9);'TOTAL NUIIEER OF CATALOC

JE FECOROS! ' iNUIIREC;
?680 PRINI TAS(X2'Y2);'';
2690 EIOPROC
?200 REn Ertor h.ndlinE routrr'€ for frlrr'c rest.n €rror

?210 IF ERR.?14 OR ERR=6 oft ERR=??2 0R EftR.216 0F ERR.
:19 OR ERR=217 THEN 9DU t0: PRrNT 'TAPE EAO.'
27?0 IF ERR=aO6 0R ERR=ac3 ok ERR=IC6 0R ERR.aEIE OR ERR

=EC9 0R ERF=aC7 0R ERR=ac5 0R EkR-eCA IH€N VDU IUiFRINT!DrS ERROR' COOE 'i,ERR
!230 IF ERR=17 THEN vou 10: P(INT 'ESCAPE pressFd.t
:740 UOU IOiPRINT!< PRESS RETUKN .';
?790 ANSEEf(-GET! IF ANSI.EF,: 13 THEN GOIO ?Z5O
2760 ON ERROR OFF
?Z7O IF NUIIRECT]CO THEN GOTO 60 ELSE COTO 290
?740 REll P.oc. tor Elob.l op€r.tio.,s or, th€ cat.l06u€ i
2290 oEF PROC6lob.l
!a00 cts
:A 10 PRoCnu..ec
?B2O PRINT COL'i'GLOEAL FEPLACE/DEL€Tf'
?430 vou 10
?840 IF NUItFEL:t THEN N0=1iGoTO 2910
?8!0 PRINI 'Choo6. lhtch ficld eou are cor,.err'ed uit

?a6(, FoR Nl:l TO NUiFEL
2A7O PRIIIT;N1i I T iFELNAXEI(N1)
?8A(, NEXT N1

2890 INPUT'Enter the approp.i.i-e .,unber: !ANSIER'
2900 N0=INT( VAL ( ANSIERt ) ) i IF N0.:1 0R NO)NUIIFEL- THEN PR

OCredo ! GoT0 ?s00
2910 PRIiT 'Ple.se e.'ie. the d.t. to be replB.ed

d.le!.d r' i lPROCinput(HAILEN(N0 ) ) lANS|ERIt.Bt
?920 INPUT!Oo eol' uish to (1) r.plac.' o. (2)

2930 N3.INT ( UAL( N3t))
?t{0 .IF N3.10i N:ll1? THEN PRocr6do! cLsi 0oT0 29?0
!980 IF N3=1 IHEN PRfNI 'Pl.as€ e.,ie. f,he r,er Pa.t to r

.plBce urth : rilPROCirlput(HAXLEN(N0)):ANSIER?t-Et

?970 REPEAT
29en Na.Na+l
?9?0 IF N3=l AND ENTRYT(Na'N0)=AN9|ER1t THEN ENTRYT(N

4'N0 ) =ANSllERz!3000 IF NoT( r,l3=2 AND ENTRYT(Na'N0)=ANSI.ERIa )THEN 6(,
T0 303 0
3010 Nl-Nai PROCd.lete iIF NUIIREC-0 THEN CLeAR!GOTo 6

0
3020 N4=N4-l
3030 UNTIL Na'NUIIREC
30t0 EuDPRoc
3050 REn P.o.. fo. harldlrr,G strt..c ir'p'ri f.oi !!cr of e

Pecified I.rlc t h
3060 OEF PROCr..?ui, ( Nt )
3070 aa=":tlz=0
3060 1t=GETt
30to tF ( N1a=cHRi(1?7) 0R t1a-c8Rt(13) OF N1l=' ! ) AN

O N2=0 THEN VOU 7: GOTO 3040
3r00 fF ntt<:,CHRa(127) aNo Nrt.:.CHRt(13) ANo N?=N1 IBrN
vou 7t GoTo 30 s0
3l!0 IF N!l=CHRi(127) TBEN Et=LEFTrtlBa'LEN(F3)_1):N?=N2

-t !GoTo 3140
3120 IF tilt.CllHi(13) IHEN GoTu 3l60
3130 Bt=Ea+N1a i N2=N?1i
3I40 PRINT N1lti
3t90 coIo 3080
3160 IF RICHTa(8a,1)='' lHaN at=LEFlt(E,t'tENlgJ)-l):CO

TO 3160
3I7 O PRIN'I ..:EI{DPROC
31S0 REtl Proc. io ee! astde s"ftieier,t neio.! for th. E

3190 OEF PROCfi I la.r.e
3?Il0 Of l{ ENTRYa (ltAxRED r NUiFEt- )
3?t0 FOR Nl=l T0 nAXREC
3?2O FOk ltz=1 TO NUIIFEL
3?30 ENTRYTiINT'a1Z)*STRINGT(l'lAxIeN(iZ)"')!ENTFYt(N

z,llzr-,'
3240 NEXT
3?50 NEXT
3260 ENDPROE
3270 RElt Proc. lor pltiin6 calalocue rr'to alPhabet-ical

ord€r !.inG'OuicLrolt,'
3?40 oEF PROCalPhasori
3?90 CLS
33OO PTITT COL'''ALPHAEETICAL SORT'
3310 IF NUIIFEL-t THEN N?=liO0T0 33€0
33?0 VOU t0! PRINT'Ihich tield do eot rish to do eo'rr

,lPhrbetrcal sori or','
3330 FOR NlEt TO NU FEL
3340 PRINT;N1i''iFELNAhE3(N1)
33EO NEXT N!
3360 INPUT'Tspe ii the corr€ct, .'L'ibe.: 'ANSIERt
3370 NZ=INT (VAL(ANSllEFa)): IF NZll 0R NZ>NUIIFEL THEN P

Roc.edoi GoTO 3290
3380 VDl., 10! PRINT'So.iir'c...'
3390 IF NtlltREC=1 THEII GOTO 3410
3400 PROCouicl Bori( t, NUHREC )
3t1O ENDPROC
3420 DEF PROCoui.ksort ( PZ' RX )
3t30 LOCAL xrtuatIT.,JZ
3a40 It=slRrNGt(25"'):tlt.Xt:Xt="lHi=t'
31a0 ,-Z-PZI JZ.RZ,Xa=ENTRYt( (PZ+RZ) DM'NZ)
3'60 (gPEAT
3a70 IF ENTFYa(Ir'Nz).ixa I1=IZa1!GOTO 3470
3ia0 IF X!{ENTRYt(JZ'NZ) JZ=Jz-1iCoTO 3tB0
3190 IF IZr=JZ FOR Lr=t T0 NUItFELIIt.ENTRYi(IZ'Ll):EN

TRYa( I1, LZ ) =ENTRYa (JZ,LZ) iENTRYa ( JZ 
' 
LZ) =Pt ! NEIT I I1=IZ+1 lJ

33{)O UNT1L IZ}JZ
39t0 IF PZ{JZ PROCauicr eort ( PZ' Jt )

3520 IF IIIRZ PRocauicl,eort ( IZ, RX)
3530 ENOPROC r
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KNOCKOUT is another version
of that industry standard
Breakout, where you try to break
out of a number of walls, using a
bat and ball. It sounds quite sim
ple, but you need to be quick with
your actions or gou'll never go far
enough to get through allthe walls
to hear the magic sound telling
you that gou've broken out.

This version of the breakout
type game uses Teletext graphics.
The colour is really effective.
There are six walls and you need
to get through all of them to suc'
ceed. The bestway to reach a high
score is when the ball goes behind
the blocks. It bounces forwards
and backwards increasing your
score before it finally comes back.

You use the left and right ar-
rows to move the bat round to
catch the ball and send it back.
There is a choice of two bat sizes
and the speed of the ball can be
altered from 1 to 9. To produce a
new ball, just press the space bar
after you have been wiped out.

lf gou don'tpressreturn atthe
end of a game, Knockout goes in-
to its demo mode. Knockout is
good value for a basic micro
game.

Radngs Table:

This issue a variety of
firm's packages are

scrutinised. This educationaltape from Colem
Software is aimed at teaching
basic numeracy skills to young
children. The tape contains six
programs. These are Maths 1,
Maths 2, Cubecount, Shapes,
Memory and Clock. They run on
the BBC Model B and all load at
1200 baud.

The first program on the tape
is Maths 1. Thisis designed to help
children with simple addition and
subtraction. In the program you
race the computer along a line by
answering questions which the
computer sets for you. lfyou getit
right then you move a red ball
along a line at the top of the
screen. If the answer iswrongthen
the BBC mov€s its own ball along
a line further down the screen.
The firstperson to reach the winn-
ing post is naturally the winner.

The graphics are very basic
and the sums set are not exactly
demanding. However, given the
age range this tape is aimed at, I
should think this is acceptable.
The second program is virtually
the same as the first, except that
this time the questions are based
on multiplication and division
skills.

The theme of the rest oI the
programs are not so directly
mathematical- Cubecount is a
counting exercise. As the name
suggests, piles of cubes are placed
on the screen and the child has to
tgpe in how many cubes are
shown. This is not as easy as it
sounds because of the way the
cubesare arranged. Some are hid-
den. so the child has to work out
the total number from the con-
fiouration of the cubes.- 

The lasl proqram on lhe tape
rs particu larly useful. Called
Clock it allows the child to test
their iecognition of times in relar
tion to the position of hands on a
clock face. It of{ers two options.
The first prints the time in hour
and minute lormat and then asks
for the hands on the clock face to
be moved into the coffesponding
position. The second option is the
opposite ofthe first. The computer
sets the hands on the clock and
then asks for the time to be input-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

screen and the maidens chained
to rocks awav to the tight. Above
them hover evil winged demons.
As the game starts the demons
descend aod try to grab the
maidens. You defend them by
shooting down the demons with
your wand. The controls enable
you to raise or lowerthewand and
fire.

At first this seems simple but
you soon find that yout wand has
limited power and when that is us-
ed up, it takes a long time to
recharge. If you let a demon
escape, you ar€ in trouble because
their next target is 9ou. The
demon will move overhead. outof
range of your wand and descend.
This ends with the demon landing
on you and squeezing your brains
out in a gory technicolor explo-
sion.

lf you manage to survive the
first attack wave, then they nexttry
a different tactic. The demons at-
tack in formation from the right
side of the screen, sweeping
towards you. These fuio waves
repeat themselves, getting nastier
each time.

The graphics on the game are
good quality and they are com-
plemented by full sound effects
The qame isnt parlicularly fasl.
but a lair degree oI skill is needed
to survive lor any length of time.

The WIZARD is one of the first
three BBC releases from sofh,vare
giants Quicksilva. In it, you play
the part ofthe Wizard and it is your
task to prevent an evil demon
from capturing the maidens which
have been chained to some rocks.

The game, despite sounding
like an adventure. is in facta rather
amusing action game. The screen
display shows the ',vizard perched
on a rock at the left srde of the

50%
60%
4a%
70%
80%

Ratlngs lable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFORMONEY
OVERALL

60%
75%
75%
75%
75%

Kn()ckout
The Soltware
House
Model A & B
f 5.95

Machine
Price

Educatlonal-1.
Golem Solturare
32K Model B
f,8.05

Title
Publkher
Machine
Price

MODELS A/8
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Title
Publisher

Tille
Publisher
Machine
Ptice

The Wizard
Quicksilva
Model B
t6.95
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SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
65%
70%
70%
65%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

10%
35%
50%
40%
30%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

0%
20%
75%
70%
65%

ted. in hours and minutes formal
The programs on the tape

were good, but Ifelt that the maths
ones could have been improved
by adding a system of correction
which would actually help the
child learn by his mistakes.

Ratlng6 Table:

gram. It is clearly written using
meaning{ul names for variables
and procedures, sothatit mightbe
of interest to a budding program
mer. The listing is neatly format'
ted. yet the whole program is only
about 3K long. At !3.95. Skwosh
is cheap but dull.

Ratings Tabler

typed 'EXPLODE DOOR' and
received the replg 'What do you
want me to with the explode?'.
Other instructions bring the
unhelpful reply 'EH?'. The pro-
gram is written in BASIC but can-
notbe examined in the usualway-

Countdown to Doom takes
over six minutes to load. A partial
ly completed game can be saved
on tape ilrequired. If you enjoyed
the other Acornsoft adventures
you'll probably find this one ftrn,
but Countdown to Doom does not
make very good use of the
machine's facilities.

Ratings lable:

graphics in this game are quite
good, but it does not come
togetheras a whole atall. The keys
used are notwellchosen and there
are no alternatives. The display
contains an elementary spelling
mistake, and the whole game
seems to have been rushed to the
market without adequate testing.

Ratlngs Table:

40%
30%
30%
20%
20%

SECIA INVADERS is a BBC
Micro version of the original 'ln-
vaders'arcade game. When load-
ed a rather dullpage of graphics is
slowly drawn, and then a menu
(spelt menue'on the screen) ap-
pears. The menu allows s€lection
ofa one-orlwo plager games, one
of five skilllevels, and other useful
options. The player may elect to
use the keyboard or standard
joysticks to play. If the keyboard is
selected, two combinations of
keys are available to suit left or
righthanded people. A key to the
graphics may be called up and a
high-score table can be read or
written to tape.

Once the game is started, 64
invadeG appear at th€ top of the
screen. Waving their antennae
and legs these creatures crawl
across the display, slowly descen-
ding. They drop h,ro types of
bomb - one fast, one slow -down the screen as the player
manoevresa laser base and shoots
back at them. Irregularly a 'Flying
saucer' flies above the mel€e.

The invaders are allthe same
colour - blue on a black
background. There are no colour-
ful explosions but the graphics
work well on a black-and-white
screen. However, Secta Invaders
is quite well written, using
machine-code to emulate allolthe
features of the arcade original.

SKWOSH is a computer version
o{ one of the first TV games and
:ollows the original quite closelg.
The oflicial BBC jogsticks
unimaginativelV named ANH01 )

are required to play th€ game. and
:wo players must take part.

The display, using MODE 4
}aphics, is rather rudimentar!.
iVhite lines border three sides of
:he blue display. At the bottom of
ihe screen. t'ro short horizontal
.rnes may be moved back and
:orth by the players. The ball ap-
:ears as a small white dot poised
ebove one of the bats.

When the appropriate player
.resses the joystick bu tton . the ba lj
.s served- lt zooms off towards ihe
:op of the screen. bouncing off
:ne of the borders. When ir
:eturns, the non-serving plager
:nust intercept it with the bat. sen
iing it bouncing back. The game
:ontinues until a player fails !o in'
:ercept the ball with the bat. The
rther player scores a point Ser-
i ices are alternated. and the aim is
:o score eight or more poinG while
.emaining two points ahead of
-'our rival's score

Sound elfects are even more
lasic than those of the originalTV
3ame - two kinds of 'beeps'
round as the ball bounces or a
clayer misses ashot. There are t€n
,ossible speeds, but at high
speeds the graphics arc vetg )etkg
and the ball seems to bounce
refore it has made contactwith the
Jall or a bat. lt seemsa shame that
:here is no one player option.

Skwosh is a very simple pro-

COUNIDOWN TO DOOM
resembles the three previously-
published Acornsoft'Adventure'
games. An adventure is a role-
playing game, where the player is
supplied with a description of an
environment. and is invited io
suggest some action to take. Ac
lions lsuch a picking up an item or
!ralking in a given direction) result
in changes lo the environment.
The plager's score increases unlil
some set aim has been achieved.

The entironment ol Count-
doun to Doom is a classic science-
ficton one While orbiting a planet
!rith the improbable name of
Doomawangara (Doom, for
short). your spaceship is unfor'
tunately zapped. You crash on the
planet s inhospitable surface,
where you must hurriedly repair
your spaceship before the cor
rosive atmosphere of Doom
makes it impossible for you to
escape. Just to complicate mat-
ters. the planet is liberallv scat-
iered with treasures, which you
are reluctant to leave behind.
Various alien tricks and traps are
distrjbuted across the planet, giv
jng you the chance of a sudden,
rather than a lingering death.

Instructions such as 'TAKE
GUN . QUIT , 'GO NORTH'and
so forth may be used. The pro-
gram is rather dumb and conse-
quently it doesn't understand
most instructions, even if you con-
fine yourself to two words.
Sometimes it misunderstands a
command completely we

Title Coontdoun to
Doom
Acorneolr
Model A or B
89.95

Publtsher
Machlne
Prlce

Title Skowsh
Publisher Vtking Soltrlare
ilachine Model A or B -

Joysticks essential
Price t3.95

Title Secta lnvaders
Publisher Secta Sollware
tlachlne 32K Model A or B

- Jo!,stlcks op-
tional

Prlce C5.95

Title
Publbher
Machine
Price

Roadrunnet
A & F Softu,are
Model A or B
€6.90
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In ROADRUNNER you drive a
vehicle around a rectangular
course as other cars pass in op-
posite directions. Now and again
d vers shoot at you. aiming to
damage your tyres, Iuel tank or
thetwin laserswithwhich you may
fire back. Every so often a group of
strange undocumented shapes
zoom past- These enemies are
shaped like parking-meters and
also shoot at you. Other problems
include refuelling and 'smoke'
which causes some cars to vanish.

Roadrunner is a BASIC
game- The graphics of the cars
and landscape are quite good, but
the animation is unconvincing.
Your car does not furn from side
to side - itleapssideways without
swerving at all! As you cross from
one side of the road to another
vour car suddenlv flips to face the
opposite way. There is no'corner-
ing'effect so that you can turn sud-
denly through a right angle
without ill-effect. The animation is
slow and ierky. lt is possible to
drive sideways through other cars.
This usr-rally means damage to
your vehicle, but the situation is
wors€ for the other driver. whose
car generally splits or vanishes
altogether.

Individual sounds and CONTINUED OVER
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80%
65%
75%
80%
75%

The optionalsound effects are dil
ferent to the arcade game, but still
good. It is annoying however, to
have to sit through ten seconds of
whining and flashing after each
laser is deshoyed before anotheris
ready for use. Overall thor-rgh,
Secta lnvaders is well'produced.
and good value lor money.

Ratings Iable

have completed the 20 questions,
you will be allowed to go back to
any questionsyou have got wrong
and re-answer them. When the
time hasrun out you enterthecor
rections phase. In this the com
puter willkeep cycling through the
questions you failed to answer
correctly until you get all of them
right.

When this has been com-
pleted your score is calculated. If
you manage to score 100% then
you are immediately placed up a
level and the process starts again.

The program is fully error
trapped Only the keys which are
necessary to the operation ol the
program remain active and the
Return key isn't implemented to
make the program easierto use for
non computer orientated people.

This program offers enough
variation and challenge to make it
a very useful educational tool.

Rattngs Table:

has hidden iour treasures in a
large grid. You enter gour guess
and provided that you haven l
found the treasure, the computer
will place a little arrow in the box,
pointing to where the treasure is.
You then repeat the process for a
different box. Bv repeating this
over and over again you can nar
row down your search area until
you find the treasure. When all
four treasures are found the game
is over.

Guessses are input as co-
ordinate pairs, first the X axis and
then the Y axis. Two versions ol
the program are offered. one
which keeps the arrows dislayed
on the screen throughout the
game and the other which

The final program is titled
Number Spin. This takes the form
of a fruit machine, using numbers
instead of fruit. You get Hold and
Nudge features and brief instrirc-
tlonswhich tellyou that one ofthe
function keys is a plus, and one a
minus. What you are supposed to
do escapes me but it app€ars to
work allright.

The graphics used in all the
proqrams were fairly basic and the
programs themselves suffered ac-
cordingly. Not one of the best
educational tapes I have seen.

Ratlngs Table:

another version of the ever
popular Frogger game. For those
of vou who have not yet €n-
countered this game here is a brief
explanation.

You control a small frog who
is stuck at the bottom of the
screen. ln order for him to refurn
safely to his home he must cross a
busy road and then jump beh^reen
logs and turtles actoss a river. All
this has to be achieved for five
frogs and against a time limit.

The graphical presentation of
the game was good. It used full
colout, defined characters for all
the game elements, of which all
but the frog moved smoothly. If
you manage to reach the other
side of the river you are rewarded
with a beautifully drawn picture of
a very smug frog.

Even on the first screen the
speed of the traffic and logs is
almost too fast. Luckily vour frog
moves quite quickly but you still
have to have fast r€flexes to avoid
being drowned or squashed. I
would have liked to have seen a
slightly slower speed tobegin with.
Someone who had never played
this game before could Iind it very
off putting being repeatedly
squashed as soon as you move. I
know I would.

The keyboard layout is easy
to use. The keys for up,/down and
leftlright are situated at opposite
ends of the keyboard.

The speed of the frog also
caused me some problems. Hav-
ing been us€d to arcade and other
computer versions of this game I
found myself 'leading'the objects I
was jumping to. On other
machines this technique works
well because the frog doesn't
move there immediately. On this
vers,on the frog appears in its new
position as soon as you push the
key. This caused me to come to
griel a lot of times before I was able
to change my style.

Produced by Pr ogra m
Power, Croaker is a quite accep-
table yet not outstanding version
of this popular program.

Ratlngs Table:

CRUNCH is a good example of a
well thought out progam. It ap-
parently took over nine monthsto
develop and write and this,s
rell€cted strongly in the presenta-
tion of the program.

Crunch is an educational
program designed to teach and
improve n u meraca skills in
children. The program can be us,
ed one child at a time or in pairs
where the participants compete
against each other.

On running the program you
are presented with a menu of{er-
ing a choice of subjects. These are
Addition, Subtoaction, Division,
Muhiplication, Mixed Numbers
and Directed Numbers. Depen-
ding on which one of these op-
tions 9ou take you will be
presented with another screen
which allows you to setthe levelof
the problems, or within what
range of numbers the problems
should be based around. The Iinal
frame asks for an indication of
your ability, which can range from
weak to super-champ.

Once the level has been
selected the game willcommence.
The question is printed up on the
screen and above it is displayed a
magenta coloured bar. This bar
shows the time you have left to
complete the questions. There are
20 questions in all. If gou get an
aoswer wrong or take too long in
answering it then the question will
be held as a correction. lf you still
have time remaining when you

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFORMONEY
OVERALL

60%
70%
75%
80%
85%

THE JUNIOR MATHS PACK iS

comprised of three programs
which are aimed at teaching
numeric skills and basic co
ordinates.

All three programs are load-
ed asoneand each is accessed as a
s€lection from a main menu. The
first program contained on the
tape is called Lander. This isasim-
ple arithmetic program in which
you have to prevent an alien from
landing. To do this you must
answer a question which the com-
putersets. lfyou failto answer cor
rectly th€ alien moves closer tothe
surface. A correct answer has the
effect of turning on the alien's
rocket motor and blasting itfurther
up the screen. The game ends
when the alien finally lands.

The second program is
designed to introduce children to
co ordinate notation. It takes the
form oI a game in which a wizard

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

45%
50%
45%
50%
50%

You guessed it. CROAKER is

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
75%
60%
70%
70%

Crunch
Oxhey Tulors
Model B
96.50 - cassette
f9.50 - disk

Publisher
Machine
Price

Junior Maths
Pack
Proqram Power
32K Model B
f.5.95

Title

Title
Publisher
Machine
Price

Croaker
Program Powet
Model B 32K
t6.95
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Title
Publisher
Machine
Price

Lirk 4 Plus
ABC Soltu,are
Model A or B
c6-95

Ratings Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

N/A
80%
65%
70%
75%

ThE tit|E GALACIIC COM.
MANDER is not r€ally represen,
tative of the game. I was expecling
another 'Slar Trek game. Inst€ad
lhe game is a verg en;oyable varia-
lion on the 'Lunar Lander'theme.

The game has nine levels.
You start off trying to land your
shuttle safely on th€ pad under
normal gravity conditions To
control the shuttle you use the A
and D keys to fire the left and right
steering iets. The RETURN key
provides control of the main des-
cent engine. As with every lander
program you have to lighdy drop
the shuttle onto its base.

Level 0 is quite easy to ac,
complish and when you complete
it you move up to the next level.
Here you are faced with treble
gravity so you might plummet to
the ground. On higher levels you
have to take off from a moiher
ship, land, pick up cargo. take olf
and re dock with the moth€r ship.
This gets increasingly diflicuk as
you have to deal with a rogue gun-
man who delights in taking the oc,
casional pot shot at you. When
you finally reach th€ last level you
have to fly through an under-
ground cavern and avoid moon
monsters at the same time. The
helpful hint for this section is that it
is nearly impossible to ac-
complish.

The graphics used in the pro-
gram are superb. Everything is
pres€nted in black and white to
allow for higher defintion. All the
craft and buildings are incredibly
detailed and this goes a long wag
to increase the appeal oI the
game.

This game is definitely one to
get hooked on. The challenge re-
mains through all the levels and it

LINK 4 PIUS is a computer ver-
sion oI the lamily game 'Connect
Four'. Players take turns to drop
counters into one of seven col'
umns. A maximum of six counters
may occupy each column. They
pile up as they are dropped and
the aim is to b€ the filst player to
getfou! of your count€rs in a row,
horizontally, vertically or
diagonally.

An entertaining title page in-
troducesLink4 Plus to the player.
These graphicsand sounds are the
most exciting in the entire package
and the main game is tidily and
clearly presented. Once the in-
structions have been shown. the
tape is started again and the game
program is automatically loaded
in th€ir place.

Llnk 4 PIus follows the rules
of the family game. It will act as a
games-board Ior two players,
automatically detecting when the
game has been won and
highlighting the winning line.
Alternatively, the computer will
play against one person, or even
against ltself. There are four skill
levels, and the comput€r plays a
good game on all except the first.
Response time is fast - r-rsually
less than ten seconds even at the
highest level - and moves are
simply entered by pressing the
digitkey which conesponds to the
appropriat€ colu mn. Unfor-
tunately it is easy to make an ac'
cidental move by pressing a key
wice.

The main program is written
in BASIC, and is about 4K long. lt
is possible to examine the code,
but the program is not very clearly
written. There are however. two
minor bugs. The program does
notch€ck that names are less than
l5 charaaers long, which means
that a long nam€ can ruin the
graphic display. lt also ignores
answerssuch as 'y'or 'n' if they are
typed in lower case, although the
instructions do menlion lhat.

Link 4 Plus is an €ntertaining
pro$am. lf you haven'l the time
for more complex games like
c hess, it ls a challenging subshtute.
The rules are simple, but moves
can involve considerable thought.

CLARITY &
ADAPTABILITY

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

45%
50%
60%
65%
55%
60%

The computer plays well and the
graphics. while not stunning. are
quite acceptable.

Ratings Table:

moved around the screen using
the BBC's cursor keys. It seemed
to accelerate as it moved. This
feature is useful for quickly mov-
ing aboutthe screen, but lfound it
difficult to control over small
distances. This is a pity because
most drawing requires accurate
positioning of the cursor.

The package offers com'
mands lo draw lines. circles and
boxes. These can be solid or dot'
ted. The package also of{ers a fast
and accurate Iill command. It was
nice to see this because on other
packages the fill is poorly im-
plemenled.

Other functions are shape
repitition, text and arc drawing.
Using these il is possible to creat€
virtually anything on the screen in
whatever colourthe mode allows.
Colour selection is implemented
by moving another cursor across
the colour palette.

Once you have created your
picture you can sav€ it to tape and
reload ata latertime. You can also
move pictures between modes.
To help with copying pictures you
can have a grid placed on the
screen, thus enabling you to copy
pictures bit-by-bit from the
original.

The EDG Graphics Package
is one ofthebetter drawing utilities
available for the BBC. It could
have benefitted from a 'Help'
command which showed you the
action of the commands, but I sup-
pose this would stretch the
memory limitations too lar.

The EDG Graphlcs Package
from Salamander Software is
designed as a comprehensive
drawing utility. Using it you can
quickly create complex pictures in
Mode 0. I or 2.

Once loaded you select the
mode you wish to start in and the
compuler sets up the screen
display. At the botrom of the
screen is a status line- This is com-
prised of a colour palette, function
indicator and coordinate display.
The vaiousfunctions are called by
using a system of keyboard
mnemonics. Most of th€se are
single key strokes, but a ,ew re-
quire the use of the conhol key.

Your graphics pen is
represented by a small flashing
cross-hair cursor. This can be

Title Galactic Com-
mander
Program Powet
Model B 32K
16.95

Machine
Prlce
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is not easy to master. The variety
behryeen levels keeps the game
fresh and the humerous notes that
preface each level add a touch of
light reljef.

Ratlngs Table:

STARSHIP COMMAND is one
of the lat€st releases lor the BBC
Micro from Acornsoft. The pro-
gram loads in two parts as is usual
and runs on the ModelB.

The theme for the game is
along the kied and trusted you
versus the aliensformat. On runn_
ing the game you are passed
through two pages ol menus
where you can set up various
parameters which aker the game
plav. The action takes place in real
time on a single colour, high
resolution display. The left side of
the screen shows a plan view of
the space around your ship. To
the right of this are various status
displays. At the top is a long range
scan, below that is the short range
display which includes speed and
direction indicators. At the bottom
are indicators which display the
state of the ship's four energy
banks.

The graphics work in such a
way that your ship remains sta
tionary in th€ centre of the screen
and steerinq causes everything
else to rotate around you. At this
point it is worth mentioning that
the qualitv of all the displays is
superb- The programmers have
sacrificed the use of colour to pro-
vide a lot of extra detail.

At the start of the game your
main d,splay shows nothing but
the space around you. The long
ranqe scan tells a different storY.
Screaming down on you from the
surrounding space are hoards of
enemy ships. This is my first
criticism of the game. Because
you starl in the centre of these
ships and your ship hasn't got the

speed necessary to outrun them,
9ou very soon find yourself sur-
rounded with no way out.

If gou have a good
understanding of dogfight tactics
then you will get on with this
game. The alien cralt you face
behave very intelligently most of
the time but occasionally they
make some really dumb moves.
Unfortunately the lapses don't
help you. The hro methods of
destroying the enemy you can
employ are shooting them, which
takes about ten direct hits, or ram
ming.

Ramming a ship should be a
last resort as it uses up about half
an energy bank and scores You
very few points. However, the
enemg ships seem to take great
delight in flying straight into you
and this often is the cause for my
rapid demise from the game, very
rarely was I 'shot down'.

Your last resort as your
energy fails is to launch a escaPe
capsule. If this leaves the battle
field safely and you have ac-
cumulated enough points starship
command will award you with
another ship. This is difficult to
achi€ve. Even with a mis-spent
youth o{ video gaming behind me
I found myself killed off within the
first few minutes more timesthan I

consider reasonable.
Starship Command certainly

offers a challenge but I found it

frustrating in places, especially
when running for my l;fe and
avoiding the enemies missiles, on-
ly to havesome imcompetant star-
ship captain run straight into me.

Ratings Table:

vo lu me level, metronome,
playback speed and cassette
op€rations. The cu rsor keys
becom€ the tape controls for the
digitalrecorder.

Once you have played your
tune into the computer's memorY
you can rewind the tape back and
listen lo it. If vou hear somethinq
that you donit like then you can
edit it out or replace it. When you
are happy with the music you can
change channels and start work
on an accompaniment ot a hat-
mony. Having finrshed this you
can play both back simultaneous-
ly. You continue this process until
vou have finished your piece.

The program contains
predelined envelope shapes to
give usable instrument and specral
effect sounds. If these do not suit
the piece of music you want to
play you can enter lhe envelope
editor. ln this section vou can alter
any one ol the fourteen
parameters thatgo to make uP the
envelope statement. lt is easY to
'fine tune' the sounds by moving
backwards and forwards between
the main program and the editor,
altering values as you go-

For very long pieces you can
switch the computer to long play
mode. When in this mode each
note takes only six bytes of sto{e,
as opposed to ten bytes in the nor-
mal mode. Once the music has
been converted to lonq plav Ior-
mat it can not be edited or chang-
ed.

Finally the manual which is
supplied with the package is very
good. One point, read it com-
pletely before starting to use the
package, it will save you a lot oI
time. There are also a few choice
typo's mistakes in the manual, in-
cludinga classic title for one ol the
prerecorded pieces supplied on
the other side of the tape. The se-
cond piece is called 'Hark the
Herald Angels Sin'-

Overall jt is a verv good
package and a must for anyone
musically minded with a BBC
Micro.

Raltngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
90%
65%
80%
90%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

70%
85%
60%
70%
75%

Given the BBC's extensive sound
creation and maniPulation
facilities it is about time that
somebody tied them together into
a comprehensive Package. Music
Processor does rust that. It hrrns
uour BBC Micro into a combined
iour hack digital recorder and four
channel synthesiser.

Using th€ package you are
able to compose, edit and play
tunes in a bewildering arraY of
voices. Tllnes are input into the
computers memorY bY PlaYing
them directly on the keyboard. To
ihis end the BBC's kevboard is

split into trr./o parts, each covering
a different octave range. The func-
tion keys control channel selec
tion, envelope shape, noise,

SOUNDS
GRAPHICS
DOCUMENTATION
VALUEFOR MONEY
OVERALL

95%
80%
85%
75%
90%

Title Starshlp
Command
Acornsoft
Model B
t9.95

Publisher
Machine
Price

BBC lrluslc Pro-

Publlsher
Machlne
Price

cea6(!l
Qulck3llv.
Model A or B
fr{.95

Title
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() 640x256 n o colour graphics and 80x32 text
I 320x256 four colour graphics and 40x32 text
2160x25616 colour graphics and 20x32 text
:] 80x25 two colour text
,1 320x256 t|o colour graphics and 40x32 text
5 160x256 four colour graphics and 20x32 text
5 40x25 two colour text
7 40x25 Teletext display

- -

Procesoor
2MHz 6502A

Memory
16K ROM BASIC
l6K ROM Machine Operating System
32K RAM (16K on ModelA)

-

-

HARDWARE
Model A BBC Mtcrocomputer System Prtce: f299
A fast, powerfull self-contained computer system generating high
resolulioo colour graphics and capable of synthesising three'part music.
The computer is contained in a rigid injection moulded thermoplastic
case. The following are contained within the computer thus ensuring the
minimum of connecting wires.

73 key fu ll travel QWERTY keyboard with 10 user-definable Iunc-
tion keys. The keyboard has h,;o key rollover and auto repeat.
lnletnal240 / 775V power supply is fully encased.
The internal loudspeaker is driven from a three'voice music syn-
ihesis circuit with fullADSR envelope control.
A fully modulated PAL colour televis,on signal, for connection to a
normal domestic television a€rial socket. is available through a
phono connector.
A BNC connector supplies a composite video outputtodrivea black
and white or PAL colour monitor.
A standard audio cassette recorder can be used to record computer
programs at 300 or 1200 baud using the CUTS standard tones. The
cassette recorder is under full automatic motor control and is con-
nected to the computer via a seven pin DIN connector.
An interrupt driven elapsed time clock enables realtime conholand
timing ol our responses.
The unit uses a 2 MHz 6502 and includes 16K of Random Access
Memory.
A 16K Read Only Memory (ROM) int€grated circuit contains an ex-
tensive and powerfulMachine Operating System designed to inter-
Iace easily to high level languages.
A further 16K 'Language ROM'contains an exhemely powerfuland
fast BASIC interpreter. The interpreter includes a 6502 assembler
which enables BASIC statements to be freely mixed with 6502
assembly language.
Up to four 16K Language ROMs may be plugged into the machine at
any time. These four ROMs are'paged'and may include Pascal.
Word Processing. computer aided design software. disc and Econet
routines or Teletext acquisition software.
The standard television output is 625 line 50 Hz. interlaced. fully
encouded PAL, modulated on UHF channel 36. Other standards
are available.
The Iull-colour Teletext display oI40 characters by 25 lines has ltrll
character rounding with double height, flashing. coloured
background and t€xt - all to the Teletext standard.
The non-Teletext display modes provide user-definable characters
in addition to the standard upper and lower case alphanumeric
font. In these modes. graphics may be freely mixed with text. Text
characte$ can be positioned not only on, for example. a 40x32
grid, but at any intermediate position.
Separate or overlapp,ng text and graphic windows can be easily
user-defined over any area of the display. Each o[ these windows
may be filled separately and th€ text window may be scrolled.
The Model A is able to support the following modes:

4 320x256 hro colour graphics and 40x32 text
5 160x256 Iour colour gaphics and 20x32 text
6 zlox 25 truo colour text.
7 40x 25 Teletext display.

All graphics access is'transparent'resulting in a fast snow-free
display.
Extensive support is provided in the Machine Operating System
for the graphics facilities, and this is fully reflected in the BASIC in-

Model B onlv

UHF. composite video separate RGB and Sync outputs

Extemal storage
300 baud and 1200 baud interface (with motor control) for standard
cassette recorders

Tone generatlon
Ihree-voice music synthesis with full envelope conhol feeding internal
loudspeaker.

Prlnter lnterfaces (Model B only)
I eight bit plus full h,/o-line handshake Centronics port
2 75 bausd to 19.200 baud software selectable serial port to drive

R5232 devices with fullh{,o line handshake

User Input/Output (Model B ooly)
Eight bit parallel inpur/ outpul port.

Analogue inputs (Model B only)
Four analogue input for games. paddles or control applications

Expanslon capablllties
Within the computer (at extra cost):

Floppy Disc Interface.
Econet Int€rface.
Speech Synthesis.
Cartridge ROM Pack Interface.
Tube connector for second processor option

Second processor optlon
The computer is designed so that it can be expanded to run with a se
cond processor and considerably expanded memory

Planned expansion units which are connected via the Tube in
clude:

3 MHz 6502 with 60K RAM.
280 with 60K RAM running CPlM
16 bit processor wirh 128K RAM. CONTINUED OVER
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I Keyboard
| 73 key IuIIQWERTY layour. rncluding l0 user-definable fundion keys.
I four cursor control keys. two key rollover and auto repeat
I

I Dlsplav
I Mixed high resolution graphics and upper and lower case lext.
I Full Colour on alleighl display modes:
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terpreter. These facilities include the ability to rapidly draw lines
and to lill large areas of colour. ln addition. very rapid changes of
areas of colour can be effecled.
The Model A BBC Microcomputer System can be expanded at
any time to the Model B System.

80 column dot-matrix printer

- 3MHz 6502 second processor with 60K of RAM

- 280 second processor with 60K of RAM and a fully CP,/M-
compatible operating system.

SOFTWARE
Machlne Op€rating System (MOS)
A 16K ROM is used lor the MOS This software controls a ll input,' out-
put devices using a well defined interface. The MOS supports the
lollowing interrupts:

Event Timer (used as elapsed time clock).
Four channel analogue to digital converter.
Vertical sync.
Keyboard and keyboard bufler.
Tube byte transfer.
Music tone generation and buffer.
Serial interface, input and output. and buffers
Parallel input/output port.

and 'hooks' are provided to support other devices such as

Teletext.
Prestel.
Econet fil€ system
Disc file system.

Many of the operating system calls are vectored to enable the user to
change them if required at a luture date.

BASIC
The BASIC interpreter is an exhemely Iast implementaton, very close
to the Microsolt standard but wjth numerous powerful extensions:

Long variable names.
Integer, floating point and sking variables.
Multi-dimension integer, floating point and string arrays.
Extensive support for string handling.
IF . , , THEN , , . ELSE,
REPEAT, , , UNTIL,
Multi-line integer. Iloating point and string funclions.
Procedures.
Local variables.
Full recursion on all Iunctions and procedures.
Eflective error trapping and handling.
Cassette loading and saving of programs and data.
Full support for the extensive colour graphics facilities.
Easy control of the built-in music generation circuits.
Built in 6502 mnemonic assembler enabling BASIC and assembler
to be mixed or pure assembly Ianguage programs to be produced.

SERVICE
Technical support and selvice can be obtained from a number of
sources. For details of contacts in your area contact:

BBC Mlcrocomputer Syotem,
PO Box 7.
London W3 6XJ.

Daisv wheel printer.
Teletext acquisition unit
Prestel acquisition unit

Model B BBC Mlcrocomputer System Prlce: t399
The Model B BBC Microcomputer System is an enhanced version of
the Model A Microcomputer but with the following differences:

- 32K Random Access Memory (RAM). This enables all the graphics
modes to be used:

0 640x2S hro colour graphics and 80x32 text.
1 320x256 four colour graphics and 40x32 text
2 160x256 16 colour graphics an d 20x32 text.
3 80x 25 two colourtext.
4 320x256 two colour graphics and 40x32 text.
5 160x256 four colour graphics and 20x32 text
6 40x 25 h^ro colour text.
7 49x 25 Teletext display.

\20K)
(20K)
(20K)
(16K)
(10K)
(10K)

(8K)
(1K)

- The installed RAM is divided between the high resolution graphics
display. the user's p.ogram and Machine Operating System
variables. The Machine Operating System requires about 3yaK of
RAM in the ModelA. If higher resolutions are required with large
program then the second processor option may be fitted.

- Serial inlerface to RS423 standard. The new standard has been
designed to be inter-operable with RS232C equipment but offets a
considerably enhanced spefication - for example, in maximum
length of cable and maximum dqta hanst€r rates. Baud rates are
software selectable behueen 75 baud and 19,200 baud.

- An eight bit Cenkonics type parallel printer pofl is provided with
'Strobe' and 'Acknowledge' Iines.

- An eight bit input/output port is also provided.

- Four 12 bit analogue input channels are provided. Each channel
has an input voltage range ol 0-2.5V and the interual concerter
provides a number in the range 0 to 4095 x 16.

- A 1 MHz bulfered extension bus is provided fot connection to
Prestel, Teletext or various other expansion units.

- All interface sockets to externalperipherals, are fitted to the Model
B. These include R/G/B/Sgnc for colour monitors, serial inter-
face, parallel prihter, disc and tube. Having the interface sockets
fitted enables the internal expansions mentioned above to be fitted
without further soldering. The Econel interface requires additional
components.

EXPANSION
Both ModelA and ModelB may have the following expansion options
fitted internally at purchase, or by Dealers at a later date-

Floppy disc interface.
Econet network interface.
Voice synthesls clrcuits.
Cartridg€ ROM pack interface.
Varlous altemative high-level Ianguages in ROM

External options which plug directly into the machine include

Paddles.
Cassette recorder.
Black and white and colour monitors and televisions.
SYr' single-sided disc drive (100K).
5Vr' dual double-sided double rack density disc drives (800K)
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Both of these enable Telesoftware to
be downloaded into the BBC Micro as
well as providing access to the normal
Teletext/Prestel services. Pages may
be 'grabbed' and stored for later use.



EuToGUBE esoz/680e
One small Eurccad - morc computer than euer
EuoC(EE is just one, small lC{ x l60nn EEocard h( it
is an Indusuial Conputer of erceptiona.l power alld
versatility.

TIe use! has a choice of 6502 or 6809 nicroprocessols.
Progams can be developed on a full CIEE development
Euronck or on aly oter miqoprocesso! development
synem in a high level larEuase such as Industrial BASIC
or machme code.

EIEOCUBE has four menory sockets whose funqtion and
position in menory is frilly user seleclable. Fo! elample,
llle tust socket nighi contain a 4XB operating systen
EPROM, the second a BBC BASIC hterpleter in ROM, the
titd the use/s EASIC plogarn in whatever size EPROM
is convenient, and the foulll might contain 8trB of banery
backed non-volatile CMoS RAM.

An on-board calendar clock js also supponed by the
banery, aad prwides the fuie of day ro l/ltht second
alrd the date corec]t for lie whole centuy.

EUROCIIBE communicales with the outside world
thlough 20 digital yo chamels, R$tmnsmz seiat polt
atld the trl ClDEiAclm data bus 0uough rhich the
entile C'lrBE/Acom ruge of video, disk, allalog, solid
state switches and othet peripherals car be conEolled.

sr39
E!c. VAT. No charge fo! Openting Sy8tem Softwarc

Control Universals new 150 page calalogue and technical overview is now
available lree ol charge Contact us for your copy, or ring one oi our englneering
team to discuss your appIcalion

F
o

t4

Ho
o

Unit 2, Andelso0s C(iln,
flernll.n Roe4 Gr6rilge c33 SEZ
Telephdre (0Zl) 35fl57Tln lladrre thsa

Control Universal Ltd

EDUCATIONAL SOFTWARE
FOR BBC MODEL B (32K)

Sullable ,or 9-16 year olds
GEOGnAPHY - ITALY: cotour graphics. mountajns, rivers.

cilies, elc., tesls el
GEOGRAPHY - FnANCE: colour graphics, mountains, Vers,

cities. etc., lesls C?
iaATHS - TRANSIATIONS: cotoLrr dragrams, exptanalions,

calculalions etc., tests El
Fo, use. class inslructron by teacher or indrv.duat learnrng by Sludenls

Dl.c Vsrllon. .vllhble €9

CORONA SOFTWARE
(Oept AB),73 High Rd., Souih Woodlord, London Et8 2Op

Tel:0l-530 3747

FOR BBC MICROCOMPUTER
Soltware
FORTH ROI\,4 & documenlation.......
Manual (lor newcomers to fOnffft......
STATISTICS PACKAGE (on 57 " Dlsc) .

Hardware & Accessories
TORCH dflves & operaling system........ f,780.00 + VAT
Pnnlers dnves elc .... ,.......... (Please phone lor quote)

FOR EPSON HX2O

Soltware
FOBTH BON,4 - documentation
(Manual available shortly)

Hardware & Accessories
EXPANSION UNIT. USV lnteriace etc

........... (Please phone lor quote)

COMING SOON FOR BBC MICRO
FOBTH FLOATING POINT EXIENSION (FON/)

COMPUTER A DED LEARN NG PACKAGE

OTHER MACHINES:
Dragon 32. Colon Genie. App e SWTPo

H.C.C.S. Associates
533 Durham Road, Low Fell, cateshead,

Tyne & Wear NEg sEY Tel: (0532) 821924

t34.72 + VAT

.l-34.72 + VA.|.

... . .. ... . ... €6.75

. Cl9.75 + VAT

Note Invaders (BBC 32K)

9Ut r,
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Al lasll Just whal musrc leachers tellusthey have been
wailing for. NOTE INVADERS by Oereck firddeJr does
more lhan any olher nus'C leachrng program "Slafl
really does teach chrtdren (and aduits) to-read mus c,
while "lnvaders" hetps rncrease both soeed of readrno
musrc and accuracy. Two programs tori9.25 (rnc VAT'i
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CUALK
(DEPT. AB7)
Lowmoor Collage, Tondale,
Wellinglon, Somerset
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MODEL B

Graphics
Build Your Own

a

Imagine berng able to easilv copv
diagrams and pictures and colour
them iust as you would with a col-
our€d pencil or to change scale,
rotate and move shapes about the
scre€n untilth€y are in the correct
position so that a complex
diagram can be burlt up.

To do this requires some
method of interacting with the
computer and display. This must
be directly related to the diagram
to be copied.

Ol course there are manu
ways of achieving this. It might b6
instructive before w€ go on to
discuss a simple graphics tablet
which we can construct ourselves
Similarly, to look at some of the
many methods which have been
used over the past 30 years.

Naturally, interactiv€ com-
puterc have not been available
during the whole ofthis period. lt's
only duringth€ pasl fewyearswith
the introduction of the microcom-

puter thatsuch facilities have been
generally possible.

FIRST UP
OI all the methods which are
available for interaction with the
computer and display, th€
graphics tablet provides the
operator with one of the most
direct and versatile means ofpass-
ing information into the com-
put€r.

One of the lirst graphics
tablets that Ilearnt about many
years ago, was a simple wooden
pantograph used to copy pictures
and change scale before colouring
them in. This was a simple criss-
cross arangement oI wooden
slats,Iixed at one end andcarrying
a pencilat the other end. A nail or
some such pointer pad way along
the contraption seNed as a stylus
to trace around the diagram to be
copied. No electronic computeE

then, to help them design!
Modern interactive methods

make use of many different
phenomena for passing the co-
ordinate position of the stvlus into
lhe computer. The quantity used
in defining this position may be
dure to some predelin€d cod€,
conventional keyboard input,
time, spatial, or even direct in,
teraction through a video camera.

INTERACTION
One of the simplest methods

makes use ol the function keys
This may be regarded as the
predelined method. For example,
we mightdefine KEYo as *KEY0
MOVE 640, 512: DRAW 800.
900:M to draw some predefined
Iine. Similarly, we might store sim-
ple routines such as circles or
squares, in the function keys.

Function keys or buttons
have also been positioned in con-

a

junction with the visual display
unit (VDU) which corresponds io
data written in menu form. They
have also been used with some
mechanically coded overlay- This
is so that the system 'knows' the
visualdata that the button isrefen-
ing to.

A slightly more flexible ap-
proach is to use two or more
predetermined keys on the
keyboard. This provides 'flying'
cursors or draws lines in a par-
ticular direction (usually two or-
thogonal directions) by repeatedly
pressing a particular designated
key This is the approach usually
adopted in many arcade games.

A particularly fast wav of in-
teracting w,th the screen, consists
of touch wires or transparenl con-
ductive membranes stretched
across the VDU screen. Data is
written on the screen immediately
overeach wire. The system willin-
terpret the operators action mere-
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Fig. 1 . Resistive Gdphics Tablet

ly by momentarily touching the
,.!ire as an indication of the com-
mand or data requested.
Sometimes though, this can be
too fast. since operators gel so us-
edlo the operation that they an'
ricipate the computer's prompt
and react too quickly therebg
causing an error,

THE SPEED OF
LIGHT
A light pen also interacts directly
with the graphics screen. It per-
forms a similar function to the
stylus on a graphics tablet. If you
have a transparent overlay on the
screen however, it is not easy to
copy diagrams. Modern light pens
can be used to draw and select
functions ftom menus written on
rhe screen. It can also read bar
codes and pick up colours from a
pallette' enabling the user to effec
rively 'paint' on the screen. The
pulse detected by the light pen is
caused by the momentary {lash of
ultra viol€t radiation This is emit-
ted when the phosphor of the
.athode'rag tube is energised by
the transient electron beam. This
rnstant in time can then be used to
access the display address for
rdentification or modification.

In raster scan displays, the
electron beam systematically
covers the whole displav 50 times
per second. The position of the
iight pen is uniquely defined in
relation to the x,V position on the
screen. A counter used to indicate
the line number of the raster scan
can be used as a measure ol the y
co ordinate. The time Irom the
Deginning of the line is used as a
measure of the x co-ordinate.
Resolutions of about 0 .2 areoh-
rainable by this approach.

As alreadg mentioned, true
graphics tablets have been design-
ed in a varietg of forms. Those
!vhich are commercially available
:an be very expensive, costing as
rnuch as or often more than the
.omputer itself. In its simplest
iorm, a graphics tablet provides a
means whereby a cursor
Lwhether it be a flashing square.
crossed lines or an arrow) can be
manoeuvred ovel the screen in
response to a mechanicalor hand
held stylus. Visual feedback
allows the operator to adiust for
any mispositioning of the cursor.
It doesn't really matter in this case

whether the tablet itself is non-
linear. ln fact tests have shown
that operators are quite happy to
move a stylus in a curv€, pro-
viding the visual line on the VDU
is straight. Joysticks come under
this category, as do rolling balls,
the light pen and the 'Mouse'.

INVITATION TO
THE BALL
The rolling ball and the'Mouse'
ar€ similar in as much as they pro-
duce hro orthogonal rotary mo-
tions to activate sensors. The ball
rests aga,nst four freely rotating
axles and these combine to turn a
pair of potentiometers or digitally
encoded discs to give a readout of
the x and y co-ordinates. The
'Mouse' uses a pair of orthogonal
wheels, again providing analogue
or digital information into the
computer.

When analogue systems are
used, an analogue to digital (A,/D)
con verter is required. This
translates some voltage derived
positional information with an ac,
ceptable degree of resolution.
Fortunatelg the BBC Model B (or
Model A with upgrade) has an
A/D converter built in A relative-
ly simple but eflective graphics
tablet using thislacilitv, based on a
polar co-ordinate ttanslation
system will be described later.
Direct rectilinear co-ordinate
translation can also be used
Either can incorporate an
analogue transducer or digital
transducer.

Digital tablets make use of
many discrete se nsors and
transmitters, devices like digitally
encoded discs or Moire fringe
counters. Digital tablets have the
advantage that they are not sub-
ject to drift. The resolving power,
however, is limited by the packing
density that is perm,ssable lor each
position. Analogue techniques
permit greater resolving power but
the absolute accuracy is limited by
the linearity of the transducer. lt is
also subiect to noise oriitter ofthe
co-ordinate value.

Prolessional graphics tablets
ma9 achieve resolving powers of
one in 1000 with an accuracy of
0.01%. Lower cost tablets have
accuracies of about 5%. The
graphics tablet to be described in
this article has an accuracy of less
than 5%.

SPECIAL
EFFECTS
There are various physical
phenomena that are used in
graphics tablets- These include
such effects as sheet resistance.
acoustics, infra-red optical sen-
sors, magn€tics and electrostatics
(capacitive effects). A simple
graphics tablet, for instance, can
be constructed using resistive
sheet such as Teledeltos paper.
This is paper with a graphite
coating on its suface. An AC
voltage gradient is imposed across
the sheet. The potential at any
point is detected by a stylus mak-
ing contact with the surface togive
an indication of its x.y co-
ordinate. This potential is also
detected at the AC rate. Figure 1
shows the principles involved.

The accuracy of such a-

graphics tablet, however, is
dependent on a number of fac-
tors. These include the resistive
non-linearity of the sheet. A
number of alternative methods
have been evolved for overcom-
ing boundaries. Biassed diodes
are used as feed points down the
edges, and distributive resistance
coils connected along the sheet
boundaries. Others have found
ways oI using alternating currents
and capacitive effects to allow
overlays to be us€d beh^,een the
stylus and the tablet.

A further alternative is to use
two resistive sheets separated by a
cellular membrane. This relies on
the pressure of the stylus to mak€
contact throuqh the membrane.
(Figure 2). A basic problem with
the pressure pad is that erors can
be caused by applying pressure in-
advertently on other parts of the
tablet during use. Usually, one has

to have something like a hand rest
or trolly mounted above the sur-
face.

A number of tablets use a
method oI measuring the tim€
delay between an acoustic
transmitt€r and receiver fitted to
the edge ofthe tablet. Inonetype,
the receivers are strip
microphones, one for the x co-
ordinate and one for the y co-
ordinate. A styluswhich generates
a spark, starts counters which are
subsequently stopped when the
acoustic wavefront meets the
microphones. The time delay so
measured, gives a measure of the
x and y value- Accuracies ol 0. 1 %
Iull scale are claimed for this
device. Such a system can also be
extended into three dimensions by
having ship m,crophones for each
of the three orthogonal axes. Anv
large object, however, could
modify the acoustic wavefronts
and cause distortion.

In a similar fashion, piezo-
electric transducers have been us-
ed. They launch sur{ace waves in
the glass surface of a tablet using a
high frequency pulse modulated
wave. A stylus, or even the ap-
plication of finger to the surface,
reflects the wave back to the
source- By alternately reversing
the modes ofthe kansducers from
transmitters to receivers. the time
delay behreen the transmitter and
the reflected pulse again measuies
the x, y co'ordinate, (Figure 3).

OPTICAL
TABLETS
Light pens, of course, come under
this category and I have already
mentioned th€se in a previo!ls sec-
tion. However, infra red optical
tablets have also been devised. us-
ing a row of infra-red sensors and
transmitters along the edges of the
tablet or indeed around the edges
of the VDU. These proiect or-
thogonalbeams of light across the
surface oI the tube, such that by
placing a finger on the screen, it in -
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Fig. 2. Pressurc Psd

terupts a pair of light beams to
signify a particular action. eg
selection from a menu.

MAGNETIC
TECHNIQUES
Some modern, very high resolu-
tion tablets use magnetcs as the
transmitting and receiving
mechanism. They use a tablet
which hasembedded intoita set of
very fine wire loops and a stylus
which carries a coilenergised with
1 microsecond pulses at a repeti-
tion rate of sKHz. The polarity of
the signal received can be dedr-rc-
ed whether the stylus is inside or
outside a particular loop.

By using a combination of
separate loops laid one on top of
the other- of the form shown in
Fig. 4, the outputs ofthe windings
maybe compared with a reference
signal and gated appropriately. A
code is then generated correspon-
ding to the position of the stylus in
the x direction. A similar arrange'
ment is used to cater for the y co-
ordinate. A binary unit distance
cod€ is then used. With the pat-
tern of windings chosen, a resolu-
tion of one in 2lo r€quires 11 win-
dings in each of th€ x and y direc-
tions. Figure 4 shows the anange'
ment oI the windings and how the
coded output is derived.

CAPACITIVE
TECHNIQUES
Capacitive tablets have been
made in muchthe same wayasthe

magnetic tablets. A series of in-
sulated grid wires in the X and Y
directions ar€ connected to a set of
overlying and therefore
capacitively cor-rpled pads which
Iie down each side olthe tablet. By
applying a series of pulsestothese
pads, a digitalcod€ is produced in
the stylus. This is directlyrelated to
its co-ordinate position on the sur-
face. In practice a Gray-code ,s us-
ed to prevent errors in moving to
an adjac€nt position.

A commercial version of this
tablet provided a writingsurface oI
10 inches square with a resolution
of about 1/100th of an inch.

VIDEO
GRAPHICS
Just to complete the picture, a
modern sophisticated way of
transf erring diagrams aod pictures
into the computer, is to use a
video digiti2€r.

Without going into too much
detail. the video digitizer accepts
an input from a video source such
as a closed circuit television

camera. It converts the analogue
video signal to digital data, and
transfers this data to the comput€r
under software control.

The advantages of this
system is that you dont have to
trace round an object, nor does
the obiect haveto beflat.lnfact, in
principle, you could store an out.
sid€ scene in the computer. You
could then colour it in with the use
of a light pen. The only disadvan-
tage though is th€ cost. Video
digitizers plus the camera olten
cost more than the computer.

A GRAPHICS
TABLET FOR THE
BBC MICRO
Now that we have had a look at
some of the different types of
graphics tablets which have been
produced over the years, w€ will
now conc€ntrate on one which we
can use on the BBC Micro.

Although simpl€ in concept.
it uses many oI the features
discussed in the previous sections.
It includes copying diagrams,
selecting and filling in colours and
selecting commands from a
menu, such as accurate line draw-
ing or circle drawing routines, etc.
The accuracy isn't as high as some
of the more sophisticated units.
The graphics tablet nevertheless
can achieve better than 5%.
which is quite adequate Ior most
purposes such as copying pic-
tures.

This graphicstablet is in effect
a larg€ joystick. but capable of
more conhol than th€ latter. For-
tunately, the BBC 'B' (or upgrad-
ed'A') computer has an analogue
to digital (A/D) input port to
which paddles orioysticks are nor-
mally connected. This port is
theref ore used f or this application.

Essentially, the x, y co-
ordinateslor any plotting poinl are

calculated on a dual polar co-
ordinate principle. Figure 5 shows
the basic co-ordinate geometn/ us-
ed.

Line OA and AB represent
lhe two respective arms oI the
plotter. To make life easy, both
arms are made the same length, L.
The exact length doesn't really
matter at pres€nt since this isev€n-
tually taken car€ o, during calibra-
tion. Suffice it to say that the arms
should be long enough to reach
the extent o, the plotting area, but
more of that later.

Line OA is fre€ to rotate
about O to form an angle with the
X axis. AB isfree to rotate aboutA
to form an angle 0 with OA.
Hence B is uniquely defined in
polar co-ordinates by the expres-
sion:

* (cos(8) - cos(o + rp))
* (sin(8) ' sin (0 + rp))

These angles can now be
measured quite accurately by us-
ing suitable potentiometers at the
rotating points and deriving a
voltage proportional to the angle
moved. This voltage is then pass-
ed to the A/D channel in exactly
th€ same way as with ioysticks.

The problem, however, is to
know exactly what angle is being
set up for 0 and rp. Any non-
linearity or offset (for instance
when OA is in line with th€ X axis)
will grossly distort th€ picture. For
angles of 0 near to zero, SIN(8)
increases rapidly. whilst COS(o)
moves only slowly. The poten-
tiometers themselves have a large
angular movement and no
angular reference point.
Therefore there will obviously be
undefinable enors.

One way to take account oI
these errors is to make sure that
the potentiometers are highly
linear (< 0.1% ). Also, the
mechanical assembly must be
highly accurate. This is so that the

Fig. 3 Accoustic Wave Graghics Tablet
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precis€ position of the arms and
potentiometer angles are all ac-
curately determined and known.
But this is exceedingly tedious and
expensive. What we want to be
able to do, is to put something
logether in the most convenient
way, and let the computer do the
work. Afterall, since we have paid
a lotfor the computer, it mightiust
as well earn its keep.

This design then, allows us to
do iust that. Most potentiometers
you will find have an electrical
travel of somewhere between
240" and 3600. Relatively inex-
pensive devices can be purchased
which have lineariti€s of about
+ / -5%.

I used two 10K Bourns series
91 potentiometers, which are low
torque, plastic film deviceswith an
elec/rical angle oI2400 (4/3 *Pl

potientiometers T1 and T2 are
assembled.

Potentiometer T1 is held in
an aluminium bracket, approx-
imately 5cm by 3cm by 12mm
wh,ch I lolded from 16SWG
alumin,um sheet. Take care to drill
all fixing holes and cut the 10mm
slot for the potentiometer spindle
bush first.

The method of attaching the
potentiometer spindle to the
graphics arm is a matter of choice
according to the means at your
disposal. The arms for instance
(which were 205mm long) could
be construct€d from wood (20mm
by 10mm) a 6.35mm (%in.) hole
drilled at one end could take the
spindle if fixed with a suitable

Using plastic moulding, I
found it neater and more conven-
ient to machine a piece of rec-
tangular solid PVC on a lathe and
assemble the whole unit with one
fixing pin. This allowed me the
facility of a lifting arm. similar to a
record player arm.

ln a similar way. the body o{

potentiometer T2 (see Fig. 8) at
rotating point A is fix€d to arm
OA. The spindle is fitted to arm
AB. Again using plastic moulding
methods, it was a simple matter to
use 'super glue'to fix the body of
the potentiometer into the plastic
channel. A solid PVC block similar
to that at point O provided a
means lor fixing the spindle. It also
provided a sliding foot'to keep
the arm just a few millimetres off
the drawing surface.

ALOWPROFILE
A similar arrangement could also
be accomplished using wooden
arms. Fixing the body oI the
potentiom€ter with either 'super
glue' or resin glue. The spindle is
now attached to the arm AB in a
similar manner to arm OA. If gou
want to keep the profile low. it
may be necessary to reduce the
length of the spindle and even cut
a few millimetres off the bush.
Take care not to cut right through
the spindle at this pointl

Fixing the spindles with the
screw (or pin) is not critical. One

COMPAR ATO B S

I
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radians). The s€ries 91 poten-
tiometers are housed in a rec-
tangular package. This is conve-
nient as they fit neatly into some
reclangular plastic channelling,
which I purchased from a local
hardware store.

The baseboard is a piece of
12mm by 380mm by 450mm
melamine-couered chip board
with a plastic edging surround,
mitred at the comers to make it
neat. The only additional work
needed on the baseboard is to
make a small rectangular cutout
(25mm by 30mm) to accept chan-
nel 1 potentiometer (T1)
assembly. Four shell adhesive
rubber feet give protection to
polished sur{aces. Figure 6 shows
diagramatically the complet€
graphics tablet.

Figures 7 and 8 shows how
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Fig. 5 Co-ordinate Geometry
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screen. Strictly,
wire should be u

separ
sed to

ate pairs SETTING UP THE
TABLET
It is more convenient to assemble
the graphics board without paying
too much attention to mechanical
alignment. It is necessary to let the
computer 'know' what the offset
angles are, how big the plotting
area is, and what the nonlinearity
is over this area. To do this re-
quires some initial setting up pro-
cedure.

The angular offset can be
measured in two wags. We can set
up known angles for the arms, eg
0= 0o and ll,l -90o are two eas,-
ly locateable positions. Similarly,
we can locate two or more known

connectthe

should make sure that the limits ol
travel have not been reached for
all likely positions of the arms.
Arm AB was actually made slight
ly shorter than arm OA, so thdt a
small plastic stylus could be fixed
at its free end. This consisted of a
liftle acrylate assembly, again fixed
with'superglue' (see Fig. 8). lt was
shaped with a file toform apointer
with a 2.5mm hole drilled in it at
the correct distance (205mm)
from the axis of p ote n liornelet T 2.
This hole can either be used to
sisht through or even used as a
convenient locahon for a pen or
pencil. A pair of'cross hairs'are
scratched on the underside of the
stylus. These ar€ coincident with
the hole which helps to line up the
drawing position. The scratch
marks can be highlighted by going
over them with a black felttip pen,
and then rubbing off the excess.

An additional feature carried
by the stylus assembly, is a push
button switch (lTT ISOSTAT D6
series) which uses the command
ADVAL (0)AND 3to detectwhen
it has been pushed. This button
can be programmed to perform a
number of tasks, like MOVE or
DRAW or select procedures from
a menu, etc. Equally, parallel

functions can be selected from the
keyboard if desired.

Wiring the potentiometers is
a relatively simple matterascan be
seen from Fig. 9.

To reduce th€ effects of ex-
traneous pickup, one should use

screened cable. with the cable
screen taken to the computer
ground point (pin 8 on the paddle
user port). I used miniature four
core cable with seven 0.lmmcop-
per conductors with a braided

potentiometer to the user port.
ln order to keep the number

of cores to a minimum, I used
common lines where possible.
The only wire that needs to
negotiate elbow A is that from the
switch (if this is us€d). A pair of
thin wires such as a ship off some
ribbon cable will suffice, providing
that a sufficiently large loop is left
at the elbow to allow freedom of
movement-

To further reduce noise ef
fects, 0.1F capacitors (ceramic or
monolithic) are connected bet
ween the ground line and the
wipers (central connection) of the

potentiometers.
The screened wire from the

potentiometer at A is a litlle more
complicated. This rs taken down
through a rubber grommet held in
the bushing slot of the T1
assembly. This conveniently pro-
vides sufficent freedom for the
wire and doesn't prevent the arms
from moving.

Approximately 1.5 metres of
screened cable is taken to the
computer via another rubber
grommet in the edge of the T1
assembly. Connection to the
games paddle port isby means of a
15 pin D type connector with the
pin connections as shown in Fig.
I

The connections to the BBC
Micro are such that T1 is con-
nected to ADVAL (1) and T2 is
connected to ADVAL (2). The
Iunction button is connected to
ADVAL (0).

co-ordinate positions and deduce
the angles from higonometrv.

Having tried both, I went for
the latter, since additional infor-
mation can be gathered about
non-linearities in the xand ydirec-
tions. Also, the same points can be
fixed to describe the plott,ng area
limits.

T his fixing of points,
however, means that the drawing
reference points mustalwagsbe in
the same place. To help me
achieve this, Iattached a plastic
clamp (an old ruler held down
with chipboard screws) to the base
board. This held in place a plastic
overlay with the coftect size grid
(see page 495 of the BBC User
Gulde) draw on its surface.

Knowing the exact distances
for the co-ordinates 0,O;0,1024;
and 1280, 1024 from the graphics
arm origin 0, angular constants
can be deduced which are sub-

205nr nr
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ftacted from the measured angles
as given by T1 and T2 (see Fig.
l0).

This same information can be
used to give a measure of secon-
dary angular error related to both
the x excursion, as the stylus is
moved lrom 0.0 to 0.1024 and its
combined effect with the secon-
dary erroras related tothe y excur-
sion as the stylus is moved from
0 ,1024 to 1280 .1024 .

This allresults in a set olposi-
tion related correction lactors
Although it initally producessome
complex mathematics, it generally
boils down to a manageable solu-
tion of the Iorm:

sfltTcH
s:vv l

FEED WIRE

STYLUS ASSEMBLY
STYLUS

205mm

Fig.SArm2Assembly

- SINfr1) - SIN(r3) - y1)... (6)
where T3 -T1 +T2 and x1 and
y1 are the origin olfset values.

S 1% : 1280/ (x2 - xl)...... (7)
52% :1024/ lyz - yl!..... .18)

angle T1 = IADVAL(1) + A% )

r N,/F...... (3)
angle T2(ADVAL(2) + C% )

*N/G...... (4)
where A and C% are the cor
rected offset angles and N is a con-
stant involving Pl and the poten-
tiometer angular travel
l4/3 *Pl/65536). F and G are
linearity factors.

To obtain the x and y oflset co-
ordinates, a further calibration
procedure is used to determine
the limits of the plot, ie x1, y1 at
0.0 and x2, y2 at 1280, 1024. Dif-
ferent positions can of cours€ be
used to enlarge or distort pictures,
but it is best to stick to the grid size.
The calibration procedure thus
provides a scale factor 51% and
52% such that the final co-
ordinate position is given by:

x% _s1% ,r, (cos(T1)
-COS(T3) -x1)......(5)
Y% =52% {, (SIN(T1)

When setting up the relerence
points and the screen size, an
average of 10 readings are taken
to reduce the effects ofjitt€r. While
actually plotting points, however,
the average of only four readings
ar€ taken.

This in effect performs a
crude form of smoothing on the
results and leadsto smoother plot,
ting. This inevitably slows down
the plotting. An average of four is
a reasonable compromise in
BASIC coupled with the actual
speed at which one can hace
around a drawing. A machine
code program would obviously
permit a much [aster response.

By utilizing sub-areas ofl the
main plott,ng area a range of
valuescan be set up. It may be us-
ed in conjunction with either the
press button or say, one olthe red
,unction keys to select procedures
ftom a menu,

y Noil LTNEARITY ERROR

0,0

Fig- 1O Angulat Co-ordinates

I have used such an area for
selecting one of 16 foreground
and background colours. There
fore, I ananged a colour pallette
down one side of the plotting area.
An example ol this can be seen in
the accompanying photograph.
The fill routine in Issue 1.2 of the
operating system i5 used to pro
duce a colourful parrot.

GRAPHICS
TABLET
PERFORMANCE
The performance oI the graphics
tablet has be€n surprisingly good
and although it is not absolutelv
linear across the whole tablet. it
achieves something better than
5% accuracy at the centre of the
plot. This means that il you try
following a straight line up the
Screen in the centre. the acfual

plotted line on the VDU is likely to
deviate by +/- 50 pixels in 1280.
However this is of no real conse-
quence if gou are trying to copy ir-
regular pichrres like the parrotand
is hardly noticeable.

If, however, you require
perfectly straight lines, then use a
Ilashing cross hair cursor to select
the end points. A line (or circle,
etc) drawing routine implemented
from a menu, is an obvious
answer.
. A whole host of routines
could b€ built up which can then
be combined to produce technical
or artistic drawings for instance.
The list is almost endless. Having
drawn a picture, it is a short step to
drawing slighdy different pictures.
The concept of animated move
ment is shown by the flying owl
presented on the BBC's Managing
The Micro program.

I hope that this article has
given som€ indication ol the Iun-
damentals behind graphics plot-
ters and some insight on how to
build your own plotter. It is hoped,
however. that the tablet illustrated
here willbe shortly available. Also,
that sulficient software would
allow usefulplotting with the BBC
'B'computer-

After all this though, it is not
very far removed from the simple
pantograph that I used many
years ago, only the drawingpaper
has been replaced by a VDU.Fig. 9 Wi.ing Diagom
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MODEL B

Using piecharts is a very useful
alternative to recording data on
histograms and bar charts (which
we dealt with in the launch issue
of A & B Computing). They are
taught to children in maths
lessons at school and can be fairly
easily translated onto computer.

This process can be reduced to
six main steps which are as
follows;

Presenting data as a
graphical chart is as

simple as pie with this
program.

moves first to the point A on the
circumlerence where X - 600 +
3OO COS (RAD (THETA))
ANDY - 540 + 3OO SIN (RAD
(THETA))
In a loop which increases the
angle by 0.5 radians at a time, a
hiangle is completed with the
cenhe 0, and the next point B on
the circumference as the
second and third v€rtices. The
triangle is filled in using the PLOT
85 command. The process is
continued until, by the end oI the
loop, the sector is completed.
The action then returns to the
main program.

PROCMESSAGE is the pro-
cedure which places the
string A$ on the sector. The two
cursors are joined together using
the command VDUS. so that the
text may be written at the
graphics cursor,

16'_r FF ar:!Er TnFr: F F Lir:14E_ri':An E
1711 TNETA ' 'TBETA + TIELTA:

IF iHETA = !i:I) I:IF] THETA
. ?41:i \THEN l4(' ELiE 1:()

1i:r,,lJ tEFFFrna :iElTrrF
,'.)l0 nIvE?io.)+ ]i:)il *i r-r.-. , FAtl

!THETA ' ) r 54':)+:Or:r*! 1N r FAIr
l IHETA ) )

1i:i:r) Fl'FT=.5 lr-' LTELTA :TEF.5
1O: r1 jr: r:rL 1) . r:

1l:!40 tllvE4i']l:'!:-4':'
, i.,so FL: T: l, !,:rar+ ! r:r,:,+ l: i rFAtl

i iHEl a'T ) ).54r)+lr)o*! IN
I CAI I THETA+T ) I

1r1n'r NEXT I
tnrlr ENETPEI:

The message is written at a point
inside the sector and positioned
as shown in Fig.2. lt is difficult to
fix an initial position which will
suit all sizes of sector, and length
of message, but moving slighdy to
the left of the marked position
(subtracting 50 from the y coor-
dinate) g,ves a reasonable result
in most cases. The cursors are
then separated again using the
command VDU, before r€turning
to the main program.

1:r.r.) ITEFFF :al,1E!!AGE
1:1r, V trl,ls: rla: L a, ! r1

1?:i) tt:vE4cro+ :on*:n: ( FAtl
THETA+tEL.IA: I 5i ',:4'I+:LI II: I INI F'A[II THE:TA

+TIELTA/:

1ri:o ENtTFF:CrC

5. The process of completing
each s€ctor in turn continues until
the value of THETA is 360
degrees or more. (Listing 5)

1. Knowing the angle for each
sector,
2. Deciding the colour for each
sector
3. Provid,ng a message or
number or letter for ea.h
sector,
4. Drawing the sector,
5. Continuing the process until
the diagram is complete,
6. Adding a title.

Steps 1,2 and 3 could be fed in
from the keyboard. Since this will
be a process repeated several
times as the program is run, it is
easier to set up a text 'window'
which can then be cleared
without aflecting the rest of the
screen.

Working in Mode I, lines
24-31 in the lower part of the
screen, using the {ull width of the
screen, have been set aside as a
text window, using the com-
mand:

vDU28,0,31,39,25
where 0 is the extreme left.

31 is the bottom line,
39 is the extreme right,

and 25 is the top line of the
text window. CLS will now clear
this section of the screen only.

CONSIDERING
THE STEPS TO
BE TAKEN
1. On most of the occasions
when piecharts are used, the
angles are considered in degrees.
It makes sense then to feed the
angles in in degrees, using the
RAD function to convert each
angle to radians when required.

THETA - total angle up to th€
completion of any section.

DELTA : the angle of the sec-
tor being drawn.

2. In Mode 1, the logical colours
are black, red, yellow and white
in that order. Black is left as the
background colour, and the col-
our of each sector is chosen from
the keyboard by typing in 1,2 or
3, chosing the logical colour of
that number.

3. Messages or letters or numbers
to distinguish each sector from
the othes ale taken in as A$. The
Iength of the
string is not limited, but the

smaller the angle, the shorter the
message should be. Three or fout
characters should really be
regarded as the maximum length
if the appearance of the pie-chart
is not to be spoiled. (See Listing
1)

DRAWING A SEC-
TION
4. PBOCSECTOR draws one
sector at a time. Taking the centre
of the circle as (600.540), it

THETA
THETA = 0

A

0
300

Fig.,

1(rc, |.1cilE1
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DELT A/2

DELTA/2

300

0

IAO FRiITITITLE
2(,0 ILS:FEINT"ihe pre-Ehari is 44nPlPte. P

r'es3 the EPace bar i.-, rontri'rP"
210 PFror:l,tAlT
270 Vt'Lr7"-.. C L5: PF I NTTAE ( 1 ! I '"Tgpe I to tr.g Enother cha.t

.l t, eid"
130 INPLITN: IF N=1 IHEN 1?Q
:40 IF N=: THEN 'r'irj
!50 ErJTn:3i'
900 ENtl

l l oll
lllo
11?O

6. Using the VDUS command
again, a title may be added
(PROCTTTLE) to complete the
chart.

PROCWAIT is used to allow
time lo look at the chart b€fore
moving on to hy another chart,
or to end. (Listing 6)

Other allerations could include
the addition of a key to the
sectors. if the messages required
are too long to print on the chart.
The color-rr scheme could be
changed. by using the VDU19
command, and the angles
calculated could be
included on the diaoram For the
lan€r, they could b-e introduced
as A$ on each sector. or printed
out at the side of the piechart us-
ing the VDUS command again.

SPEEDING UP
THE PROGRAM
The use ol integer variables when
possible speeds up the running of
the program. ln this case, the
time saved is not great but it
could be a userul exercise to
replace those values which con
be replaced by integer variables.

BBC BASIC recognises an
integer value if the variable name
ends with %. The variables which
could be changed are

THETA tO THETA%
DELTA to DELTA%

CtoC%

1 13()
l :roi)
t12Cl

1: ii:r vtrr,r4
1:r6i) ENtTFREa

0EFpFna !a l-r
li=rlET3: lF lt=" !' THEN lllO
tF xr=,, ,, THEN rlf.,) EL!E
ll1.r
ENTFF'OC
liEFFPI:ICTITLE
CLS: FF lNT"l,lhat r5 the
trtle lEf the rhari-'"r
I NPI-TT N 3

1a-r4o OCOLOT 3: TIOVEO' 9OO: PFINT Na

Fig. 2
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EXTENDING THE CHART
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EXTENDING THE
CHART
Once the program is running
satislactorily, it can be extended
as required. One extension is to
feed in the various values
used to compose lhe piechart,
and let the computer work out
the angles.

ln this cas€ th€ computer
must store the values at the
beginning oI the program. When
they are typed in from the
keyboard, they are stored in the
anay X(10), and when all have
been stored and added together,
a second anay stores the cor-
responding angles in degre€s, to
be consislent with the rest of the
program.

Up to ten values are
accepted. If a greater numbet is
required, th€ array sizes must be
increased.

Lines 20-50 allow the choice
of putting in angles or values, and
send lhe program to the ap-
prop ate line for the next step.

Lines 60-90 take in the
values, and add and store them.
Only one other alteration is need-
ed, to skip line 150 if the angles
are already known. (See program
'Ext€nding the Chart). CONTINUED OVER
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PROGRAM LISTING 2

PROGRAM LISTING 3
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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. lndeed,
everything you'll need to make the most of your
BBC M icro.

So, no matter whether you're a raw beginner or
an accomplished programmer, we're sure you'll find
A&B Computing the magazine you simply can't do
without. And, just to prove it, we're offering you
the chance to take out a subscription at the same
rates that you would pay in the shops and not
a penny more.

DON'T I\4AKE YOUR BBC I\4ICRO I\4ISS OUT, SUBSCRIBE TO A&B COMPUTINC TODAYI
IIIIIITIIIIIII'ITITIIIIIIIIIIIIIITITTITITIIT

USER OF THE BBC MICRO

, d1n enclo.lns my (d.t... d. nec...!ry)
ch.qu. / Po.rdl Oder / In,crno,ro,ll Nloa.y

odcr tor f .
(nad. pat{b,. to AsP L.A)

OR
D.bra ny Acc... / Bancloycatd '

('t .lc.. a. n.ce..ary)

IIIrIIIII!!IIIIIrIr
T

II
T
Tr!Ir
I
!
I
TIrr
TIrII

Subscription Order Form

Please us6 BLOCK CAPITALS and include post codas.

NAMElMr/Mrs/Miss) ... ....
ADDRESS,

f 1 1 .1 O for six issues UK D
SUBicRlPTloN5']"1;13,'3ffi';;:"*ntr..,PosTcooE

(tick tr as f 21 .0O for six issueS tr sisnature

appropriate) overseas airmail Dare . . . .

IIrlIItIIIrrtttrIrlIIttrtlltllllltllrtltrtlr

Cut out and SEND TO:

A&B COMPUTING
513 London Road
Thornton Heath
Surrey CR4 6AR

Please commenc€ my subscription
with the very next issue,

lam.NllD

-ll I

FOR THE

A&A COMPUiING JULY/AUGUST 19A3 109
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Findirrg and choosing the corr€ct
software for your needs is a
daunting task indeed, whether
you are looking for a word
processing package or for a new
game to test your alien-
destroying, treasure-seeking,
path finding talents!

Often you can be put offeven
looking through the pages of
advertisements which tempt you
with vivid descriptions of the
amazing graphics and sound
effects of the game beingoffered,
you sit there with pen poised
above cheque book and your eve
catches the small print that tells
you that the game will run onjust
about every available machine
except the one sitting beside you!

want a program for your
BBC Micro. Look no

further than our listings
to make your choice.

Ut Utility (ie programming
aid)

Do Domestic
Ed Educational
C Cassette

As you are probably aware new
software is surfacing all the time
so don't assume that there is no
sr.rch item as the one you are
looking lor il it is not included in
this Iist. 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 of software that is not listed
here, whether you are a user or a
producer, feelfre€ tolet us know.

But BBC Micro owners
despair no longer - help is at
hand in the following pages. We
have put togetheras comprehen-
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 th€ 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

\tI

"t

noni,
lr({

Ittt

I

SOFTWARE LISTING

Ed

Gm

Ui

Gm

Ed

Gm

ttt 76
e6 95
t5 99
e4 50
e9 90
c9.95
e9 95
f6 95
!6 50

tlL90
E3 60
tE.95
t8 95
f6 95
f3 00
t4 00

tl1.50

Ed la
lz
tz
NU
OG
IT
KN
IT

IB
IT

tta24
f3 95

32K C GK
32K C IT
16K C NR

r6x c GJ t7 80

!4 95
!6 95
15.95

df:$
dE
JX
GX N8

a
t

a
sn

A

OG
CU

GX
XH

OG
NT

BEEP BEEB

Bug Byle
CJE

I J.X S/W

t3 00
!2 50
t2 95
t? 50
12.25
!5 95
f1 95
t3.95
$00
t5 50
f3 95

32t< C
l6x c
32K C
32R C
32K C
l6K C
32t< C
32t< C
32K C
l6K C
32K C
16X C
r6x c
32tt, c
t6K C
16K C
32K C

32K C OF
32Kq KP
32K C NV

Cal$ohydrate Melabolism

16(
32X
l6K
32t\
321\
32K
16K
32X
32t\
16K
16X
32t<

321\
l6K

c
c
c
c
c
c
c
c
c
c
c
c

NT
XT
IA
IU
IF cJx

clz
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c

T

!5 00
t8 00
a6 00



CESIL

16K
32K

16K
32K

t5 00
€7 00

€19 95
f4 95
e6 67

32K
321<

t6K

c3 00
t4 95
e6 67

l6x c tz
l6x c6
16K CO

t3 95
t4 95

atl45
K
n

KH

NX
GJ

c
c
c
c
c

Ur

cJz
CKN
CGJ

t6 95
t3 95
t3 75
f2 95
16 95
t6 95
16 67

32( C tF

32K C CJ

OG
GK
NT

tz
KN
KN
GJ

IJ
KN
tz

6r
NP
NX

!5 50

0 00

16l{

32K
16K
t6K
r6x
32X
l6x

c
c
c
c
c
c
c
c

t2 50

Ed

c9 90
t5 90
t5 95
t7 50
t5 95
t9.95
t9 95
e6 50

32K C
32K C
32K C
32K C
32t< C
l6x c
32R C
l6K C

GK

IB

CU
NU
6K
NU

stmon H....t Sotta...

D.t.-Qut

CJE

B8C

32K

l6K
l6x
32R
uzK
16(
t6K
I6K

l6K
r6K

t4 88
tlt 95

19 95
t2 95
t9 95
t9 95
19 95
f6 00
15 95
[3 00
t5 95
t5 00

Ur
A.
B.

Gm
B!
As

UI
Ut
UI
U'

32K
l6K
32K
32K

clz
CJB
cJx
cNz

t2 93

tl7 65
t6 95

Elt c S.tol.e. Llmtt.d
217 rlonntnshdn Ldn.

Monct..t.t Nta 1JD

c
c
c
c
c
c
c
c
c
c
c
c

tz

GA

GE

CJ

cx JB

JC

JX

JY

JZ

DiglhlX.Wdd Cohpib
Ed
Cn
Ed

Ed
Ed
Gm
Ed
Ed

Ed
Ed

Ed
G6

t6l Pontand C.....nt

W..t Ydl.tte AOt, 
'SX

Ur
Ed

Gh

16X C XB

Sefi Li.r So{h!.@ 32K C OF
L.u.l9 Conprnns 32K C CU

t5 00
t9 90

BBC t6K
32X
t6K
t6K
l6K
32R
32t<
r6K

tl0 0o
t4 ao
!6 00
ra 05
t8 05
t5 75
t7 99
t5 50

Hdip.htE cO32 ?PJ

KB

OE
o8
OB
OE
GK
NIJ

c
c
c
c
c
c
c
c

swi,l Litrk Sollw.r. 32|( C OF
Ar.c S/w 32l( C lB
DB .lF.nr.tr. 32X C NT

HW Bl4'ant (E ru@,roneu sdt@ar.

Bosaor R.st. PO2t 
'SxlF ELc,'o'tc. ADDlt..,

a Dbmd. 8qd
Cd.rlcttdsu.
C@nry A.tdr BISA 7PJ

55 Ftt.@y R@t

tU Aor.rsrt Sqtuon
,5 Q!..n.b.ne Ao.n!.
ck..to,ts269iw

MP Softuot & s.rut...Foolb.ll Poob Pr€di.rot

Frogga lM.chin. Cod.)

as

Ed

Do

32K
32R
l6x
32K
l6K
l6l<
l6t(
32t<
16l(
32K
32K
3

tlo 06
eE 95
t8 95
t6.50
c2 95
fr 00
t4 99
!6.95
t5 75
t8 00
t6 50
e215

CNT
ccx
cJ2
ctz
ctz
ctx
CGK
CIY
CGE
cxH
coG
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SOFTWARE LISTING

t<B

378 Nev Couea.l,.h St.e.t
Kf

OA Anhos Comp"t.rs 3 t t
i-t

.E,$
.n6 .f26 Batconbe edr.l.n.

FORTH
BBC

32K C AL
I6K C KB

f16 85
Et0 00

OB

oc

OD

OE

oc

OH

CU

4Q6

Cames ol Losi. and c!nnins

Goll
Goll

Ed

Ed
Ed

Gm

UI

BBC

32K
32K
l6K
t6K
r6K
32K
32K
32(
l6K
32x'
32(
32K
32K
t6K
32K

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

GK
KH
JB
OB
KB
OE
JX

KN
KN

GK
NZ

t6 95
t7 00
tlt 00
t9 20

t10 00

t17 65
E5 00

!5 95

t7 00
!3 95

t24 95

Eo.t Sus.e, BN22 7RH
CJE Mt.to.omputzts

West Srtsei BN16 2PA
145 Chd.,ns Cro.. Road

Letshton Buzzard LU7 8SJ

I I A- I 20 W o..t out Stt..t
Graph and Chans Pa.k
Graph and Chans Pacl

Bs
Bs

32K C AL.GA

32K C IW

t9 95
!9 95
15 95

Sat6nond.. Softuor.

E.s, Surser B.tl 4QL

A Grcenbrcok Arenue

Heljcoprer Rescue/Tunnel/

16K C tB
32R C JZ
t6I{ c oc

t5 50

E4 00

Brttt.h Btoodca.ths Cotpo rat ton
35 Ma^it.bon. Htsh Stt..t

0t 743 1579 Ed
BSC

32( C lY
I5K C KB
T6K C NU

tl? 50
tl0 oo
t5 50

229 Hughehd.n Road

Bu.klnghamshhe HP 13 
'PG

32R
321\
l6K
l6l(
32'.
32K
32K
32K

c
c
c
c
c
c
c
c

KT
(H
KN

JZ
KT

JX

t5 95
!7 00
€6 95
t6 00
!6.50
t5 95
!5 95

t34.70

Ed

Ed

32K
32K
32l.
32K

CKN
cHw

CGK

f6 95
f4 88

tt7 25
$95

32K C OB 19 20

Llbrary Dewey C assncahon

Ed

Ed
Ed

Ur
UI
Ut

32R
32t(
32K
32K
32k
16K
32K
r6K
321<

c
c
c
c
c
c
c
c
c

IB

GK
KT
IB

CJ

t6 50

t6 95
t6 95
!6.50
t6 9s

116 a5
6 85

tl0 00

32K C GE

Mailing B
Bs
Bs

CJE

LCL

16K
161(

32K
l6x
32K
32K

c
c
c
c
c
c

tz
tz
ox
6l(
GK

Ed
Ed

UI
Ed

32R
t6l(
l6l<
t6K
32K
l6K

GK
KT

IB

GE

t6 95
t9 95

t24 5a
f5 95
f6 50
t5 00
t6 00
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!3 95
f3 95
a5 95
f3 95
E4 95
t6 00
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Crt

CJE

IJK S W
IJK S W

32K C NV

ctT
CKN

CGJ

t6 50
t3 95
f4 95
t6 95
t4 88
t9 95
!4 a0

t25 00
15 95

rlo 00
a3 50

t3 75
E6 90
15 95
16 95MX 80 Type 3 sc,een Oump

BSC

tJK S/W

Ed
Gm

Ed

Do

Ed

Do

Ur

t6x
16X
l6x
32K
32K
32R
32
32X
t6l(
t6l(
16K
32K
t6K
32t(

r6K

clB
ctT
ctT
ctT

cG(
CKB
cKs
cHw

coa

Gm

Ur
Ed

MP S/W

IJR S,/W

lJr( s.,w

32l{ C GJ

l6K C tJ

P.ie fi. Plli.rcd Posrm.n

Piogramdins Mad€ Eas! Edu C.i

Bs
Bs
B!
Ur

Ur
Gm
ED

Ur
lJr
Ed

Gm
Gm

UI
Ed
Ed
Ed

l6K

32R
32K
t6x
32t<

t\2R

32K
16(
32t<
32K
l6K
l6K
l6x
32K

XB
JB
tz
tz

OD

BBC rto 00
!6 o0
t5 95

t9 95
19 95
ra 50

c
c
c
c
c
c
c

GE

OG

JC
OH
B
tz
tz

Son M/C

32t<
32K
t6K

32K

coF

ctz
ctz
CGJ

15 00
t9 95
rl00
rt 00
t7 80

l6K
32K
32K
32K

c6K
c Gl{
ccE
ccK

t4 95
E4 95

t4 95

32R
32N
32t<
32K

coF
coF
coF
c ct(

Ed
Ed
Ed

Ed

Ed
Bs

Ed

Ed

Do BBC

t1000
tlo 00
tlo 00
t6 95

l6x
32K
32R
32R
32K
32r

!195
r18 82
{5 95
14 80
f5 00
e6 67

The Compur€r Prosramme

Th€ Compu'er Programm€

IJK S/W

14 8a
t7 50

430 00
tl0 00
f6 50
f8 95
13 95

tz
JX
KT

JZ
GJ

c
c
c
c
c
c Gh

32K
l6K
32K
32K
32r
l6K
32K
l6K
32K
l6x
r6l<
l6x

NX

lv
NT
IT
NT
cl(
IJ
GE
IB

c
c
c
c
c
c
c
c
c
c
c
c

ea 95
t6 95
!9 95
!6 90
E6 5{)

t2K C K8

32K C GJ

32X C GK

tl0 00
32t<
32t<
32K
32K
32K
r6K
t6x
l6K
l6K
xzK
32K
16X
32K
l6x
r6K
l6K
32R
321(
32,l.
32\
32K
32K

GK

JZ
|(H
JC
JC
JC
JC

IB
NU
CK
IT

tz

OB
IT
JZ
OF

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

t5 95
t5 0{)

!ll 50
18 50
17 00
f3 99
f3 99

BBC l6K
16K
t6K
l6l(

c(B
c12

LKI
6m

tl0 00
t2.50
t6 00
13 00

Gm

Ed

Gm
Gm
Gm
Ed
Ed

Gm
Gn
Ed

t4 99
f4 99
e5 99
E4 8a
t5 50

16l( c oB
t6t\ c tz

t8 05
!4 95

32( C OO
l6K C tU
32K C OE

flr 45
f4 00
f6 33

W.rer R.laions ot Planl Celk

Wh jt€ Bariowr/Conquering

32t<
32(
l6K

cJx
coK
coo

€18 82
t5 95

fl145

Gm
f7 50
t4 95
!5 95
t5 50
t7 95
t4 a8
f9 20
!3 95
t6.i,0

tl0 00 l6K C GX
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MODEL B

- cy
Acornsof t's game Monsters makes
marvellous use of graphics and is
very well-programmed but its one
drawback is that you can only use
the keyboard to controlthe game.

In case you're not familiar
with the Monstersgame the idea is
this: you control a man who
begins life on the bottom ofa three
layered building. Ladders are in
terspersed between the walled
layers, and the man must walk up
them and avoid monsters which
appear on different levels. You
must make the man dig holes in
the layers into which the monsters
are supposed to fall if they are
walking in that direction.

ALL FALL DOWN
When one falls down one ofthese

traps your man has to b€ on hand
to shovel quickly and deftly with
his spade to cover over the hole
and kill the monster. If you don't
do that the chances are that the
monster will get 9ou within
seconds and you'll be dead.

Ultimately, the object is to beatthe
monsters and reach the top of the
layered walls to gain as many
points as possible.

You can overcome this pro-
blem by using the amendments
listed below to the originalAcorn-

soft program which allow you to
use a joystick - and don't worry,
we've had permission from
Acornsoft to do so!

Now you can use your
ioystick to control the horizontal
and vertical movements of the
man throughout the game. If you
press the 'fire' button on the
joystick, the man doesn't move.
By pushing the joystick
downwards the man will dig a
hole, and pushing it upwards
makes him fillin a hole. Horizontal
movement of the jovstick has no
eflecl.

Whatl have basically done, is
to intercept the call to the
subroutine in Monsters. This scans
the keyboard and makes the pro-
gram jump to my own subroutine
'JSmod', which has been loaded

lmprove the playability
of Acornsoft's game
Monsters with the
addition of ioysticf

control.
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PROGRAM LISTING

tr'r4'!a,a a4 : "t "
r

rcONil$FIGAMES

fffrsfffctoaot?t,l

-.--' 't-tlP:ia*-;a

;*.'.,ti-tJqF "ft]nacrnt

I
fil'trtl ,{lt

sfierstulon Iod.lE

-ffi*{
rr

l&|.;1-';,ll!7

rrrrrffrrru: lrrrilrHr.n1

into locations &0D00 to &0DA5.
An extra line has been inse ed in-
to the first program on the tape to
load * LOAD "JSmod" I before
RUNning the main program.

At present, the modified ver-
sion doesn't allow you to hav€ the
facilitv to use both kevboard and
joystick control, but a further
routine could be tacked on to test
for either the space bar or the Iire
button being pressed, and to
amend three bytes in Monste6 ac-
cordingly.

MODIFICATION
1. A6502 disassembler written for
the BBC Micro was used to obtain
a listing of the relevantparts ofthe
main program.
2. The first few bytes of Monsters
are asfollows (l had already found
that the execution address o[
Monsters was &0E02, by
*LOADing using the r' OPT 1,

2 command to give load and ex-
ecution address):

The contents expressed as a
negative number correspond to
the values to be used with INKEY
in BASIC to detect speciric key
depressions (the keys are shown
in brackets).

TheOSBYTE callcorrespon
dinq to INKEY, OSBYTE with
A - &81, is being used.

Since the Uaer Gulde does
not give clear details of what is
refurned in index register X when
using this call, I copied it into a
BASIC program which printed the
value oI ?X, and I discovered that
?X = 0 if the particular key is not
depressed and ?X=&FF if it is
depressed. The lunction of this
subroutine. is to load 0 or &FF into
memory locations &06 to &08 in
zeto page depending on which
keys were depressed of the six us'
ed in the game.

SAMEAGAIN
My machine code patch mustper-
form exactly the same function
depending upon th€ joystick posi-
tion. I decided that left, right, up
and down movements of the
joystick would corre
depressing the keys

sp
Z,

ond to
v

respectively on the keyboard. The
'dig' and 'fill' functions would be
obtained by depressing the fire
bufton and moving the ioystick
down or up, respectively.

The simplest wag of causing
myprogram modilication to be us-
ed instead otthe routine at &0805
seemed to be to modify bytes
&0805 - &0E07 so that instead
o{ containing A4;05; 8C (LDY
&05;STY...), they contained
AC;00:0D (JMP &0D00)togive a
jump to the modllication stored
from &0D00 onwards.

The modilication itsell is as
follows, with explanatory com-
ments:

::

i ri ,iEnr:

The JMP &1DF5 statementjumps
to a series of subroutine calls
which create the main display of
ladders, walls and creatures. The
rest of the statements down to
RTS are a subroutine which scans
six keys on th€ keyboard (it ap-
pearstobe called twice in the main
program - location &11D0 on-
wards and location &1628 on-
wards both contain JSR &0E05).
The routine scans the locations
&2287 d,own to &2282. 89
breaking into the program when it
was running and printing out the
contents of these locations I ob-
tained the lollowing list:

i.
t:: iE

:I-= 1

ilrlE.l: 1., r::' +rl :,rri

FrIi;ri,'E1 : l;+i rrr

:!lr l!:!:
IE 

"

,l1r11lr LIr r *lEl

LI]B II! L']1

I lll, r::E:r::Fr:
.::1.1
f::E5
, :.iI r_

r -.ll -

I5I
Ii:
:n5
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:

Ir

, !n r*eE

t:!_l!tll
I']P TEST

:t:________--_
*Line 75 has been added to

Monsters 75 XLOAD"JSmod" (it
has been saved with ,1. SAVE
"MONSTERS" 0800 + 0800.
0E00 - rather than. . .

0E00 + 0700...).

ri I r.'!it lnlrtrir

r r+ FDa rh*r,€l +lr! Jtn.ed,

tlu€ r+ tP!1 +la:, uith I

::I

-lB:
-tl



lEtl t18IlE
,ia f1:

!.+(h +E fnlrl: i+ rl:r=l lji];1jer,
lrr:h to I:,1+ +l:r:1 rr.i:tr:1. le+-t

Ti:1 il.rE r+:It rl!..!L llrr :rr.i:l rr

lnr,F} : .,:lui ni +ii+ + ii]] tl' l

!r;,rilr +: L: r. f 1;r:l r::r:+:rt
frrr:- +r L rl +i!r: I r:r+r:l

F8iu.n tn hir, a.nerri,

Fe+,,rn tr h:r'r , rr n .i

-.!i:r!: )+Lf,: +n +i!+ Fra , r l,E | !r-ln,,1

F! r,J 'tlr r tr-1r r I I

Tr rn,: rer 1. Er l: rte .r rlL+ :. ii:

rE!r;trr i ;.r,1::rr: i.i il, L iri

E : tl: I Fla illE : l-r1a:
te 6.1 I lila 31.,E .li:;,1
,.r l!. : 1l: - !;.lF:=:

I nti - j1!: : =;.r l:ir:i:1
ilrE :;4 : !:!I: "ir

l:-1 rul Ltt: : +: : 1n
,i,1 : ir ,r
L_nnFrE Fir ulir : +n :;E

lrarrt tn Fl i + t!+tn,r 1:

]:F TE,:T
!::!:

IIP r!:t:
IEL, L.
tac Ll

L] !T:

. tEa.T aLa

IL.L- TI

lti r!
IilP T:_

.T: L! rl ,{arr-i

. T:' : Trr t:!r:

. F]FE !Ii]

I!-r:+.i r'it Ln lriEi lirn ir rr !::ll

Fet,r'n +.ori, : fiutrni
ELtt Ere5:ed - loal I ii &il!!1

:_Trt..i!ll

: lr1 r:irl
Fe-turr +r6fr 5!lr.!!lrni

!'tlrr i,E .r! lrrEir ri: !ie:l -

h:-'ll :.r,1:i, i r?:!Li :+ :rl].nltrtrt FIFE

!i!E: :nntr:i! reirlt r+ suE...utrre lE'_ -

I hu+ton I Frersed
+ Ealto ! not Fress.d

i+ ualuP n+ FIrlrFL nhsrel : 1919?
i+ ualue n+ F!!BL .h iel ]= 163e4,.449151
i+ q!I!e o+ FDVBL 6hsnel 'i t6:-184

It The machine version of "JSmod" b saved on bpe after
"Morsba" and before morutas. It has been saved witr

XSA\iE"JSmod" 0D00 ODFF 0D00, to avoil comrption of the last
byte at &0DA5.

=L tt lar
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,oI Smith

In this article, which is the first in a
series des,gned to take a simple
Jook al some oI the more awe,
inspiring commands available on
the BBC Micro, I shall trv to show
how those magniltcently named
Bvle and Word lndirerrron
Oierators (? and I for short!) mav
be put to some practical use. Borh
of these commands are Deculrar to
the BBC Micro. thouqfi they are
also implemented on the ATOM.
You willprobably notcome across
them on other micros however
most have their own equivalent
commands.

Okay. so what do these odd
looking operators do?

A PEEK AND A
POKE
The query operator. ? . can be us
ed to read data from memory. or
place data into memory. these two
operations being known as PEEK
(have a lookl) aod POKE (jab it
inl). Because ? operates on single
b!,tes. only inleger numbers in ihe
range 0 to 255 can be handled.
In program Listing 1. when RUN
the asterisk should plot gently
across the screen. Line 80
generat€s a slight delay 1o enable
usto see what would otherwise be
a blur! The program as it standsisa
Iittle untidy. We can polish il up.
by providing the '? operatorwitha
base address to whi.lr we can add
an offset. The stalement
A?M = &FF means poke &FF inlo
the address given bg the sum of
A+M.

We can therefore rewrile the
program much more efficiently
using a FOR...NEXT loop to pro-
vide the offset from the base ad-
dress SCREEN shown in Listing 2.

:.H=-I .i.i ; irrit
ri Fe.k l.

Now for some examples at the
keyboard'. lf youte not already
there place your Beeb in teletext
mode by executing:

MODE 7

then depending on your model
enter:

The first in a new series
in which many of the BBC
Micro's commands will be
examined in great detail.

This short routine disassembles a
Iew bytes of the BASIC ROM
revealing Acorn's copyright
message!

Line 3O ol the program
illustrates use of the base ? olfset
feature when PEEKing. and it is
therefore perfectly legal to in-
clude statements such as A?B =
C?D in our progtams.

We can use facilily to move
blocks ol memory too and fro

Set up one of those delight-
ful function keys thus:

*KEr0 CLSIH Ll ST r'l

and enter the following as shown

I

I iil
Itrl

SCRNBOT-!7089
FoR NZ=o T0 200
9CRnBO-r 2 MZ-SCRNTOF
NEXT TI'Z

0
g

To remove the'A'enter

the result should be that the letter
'A appears at the top right corner
of the screen.

across the screen. Line 80
generates a slight delay to enable
us to see what would otherwise be
a blur!The program as it stands isa
little
untidy. We can polish it up, b9
providing the '?' operator with a
base address to which we can add
an offset. The statement
A?M - &FF means poke &FFinto
the address given by the sum oI
A+M.

We can therefore rewrite the
program much more efficiently
using a FOR...NEXT loop to pro-
vide the o{Iset {rom the base ad-
dressSCREEN shown in Listing2.

The values &3C00 and &3DB8
should be substituted in line 10
for the BBC Model A

H,t KEY0 and RUN. The
listed program should now be
copied directly to the lower half
of the screen. line 30 POKEing
the address SCRNBOT + N with
the PEEKed contents of
SCRNTOP + N.

The pling '!' operator is simply an
extension of the ? operator,
operating on words o[ up to four
bytes at a time rather than single
bytes. Similarly. it may also be us'
ed to PEEK or POKE informa'
tion. The letters 'ABCD' can be
POKEd onto the screen using the
routine in Listing 5.

What we have done in th€se two
examples, is to first POKE the let-
ter A. or move correctly. the
ASCII code for 'A'. into screen
memory and then remove it by re'
POKEING the same location with
a space.

We can trse this principle to
create the illusion of movement
across the screen.

r'10!E 7
SCREEN=&7C:6 r REM t* &:C5n

FoF 52=6 TO 31
SaREEN 2 S7=ASC "]'
SCREEN : .SZ-l )=ASa "'
T I I,IE=S
PEFEAT: UTJTI L T I ME,' 1O
r.rE\T gz

110(,E 7
SCREEN=&7CC,0 !FEh r' &3CC,0

FOR MOOEL A
! SCREEN-&44434241 rREn *r

la
:{r

10

80
9g

r"io0E 7
9C F EEN=&7450: PEN i+
usE &:{C:S Fni HnoEL h

; :rcFEEfJ=Ag('i":FEfr rr
FOI{F C.TAR TN S'PFFI.J
I (SCREEN-l )=ASC , :REM
r} RET,ICUE LA5T ITAF
SCREEN=SCREENI I IREM }'
INEREI"l€NT C-!FEEN

T Il'1E=6 | REl.l ** SET r-L0aN.
PEPEAT: UNTI L TIr'1E) l0
r.ltlT I L SEPEEf,l )&7C77: FEtl
.r 43E77 FnR rooEL r.

5

!G
20

l0
20
30

z8

3S

LOOK HERE
As a quick demonstration o{ the ?
operators PEEKing ability, try the
following,

Note that in Listing 5 the ASCII
codes for each letter are defined
in the reverse order to which they
are actually required. (See Fig.
1.)

r'ln're I !
ln program Listing 1

the asterisk should

FOR OFFSET=g TO 14
PRINT CHRa( RoI12OFFSET) |
NEXT

when RUN
plot gently
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I

tl

ISCREEN = & 44 43 42 41

&7CD3

& 7CD'I

&7CD0

t)

c

A

WORD CE LLS
ACCESSED

WITH:
t BYTE CELLS

ACCESSED
WITH:

MEMORY?8

IVIEMORY!4

MEMORY?5

IVIEMORY?4

+MEMORY?3

+MEMORY?2
!MEMORY

MEMORY?1

?MEMORY

ACCESSING MEMORY WTH '?' AND '!'

It MEMORY frcm &DU contains the ASCII string
'BBC Micro'charactets can be obtained with the
statements shown.

&D08 = O

&D07 = B

&D06 = C

&D05 = |

&D03
= SPACE

&D02 - C

&D01 = B

&D00 = B

dimension 10 bytesThe '! operator also provides
an easy way oI reading two byte
addresses out of RAM- The zero
page locations four and five con-
tain the address of the first free
location in the BASIC stack. if re
quired this address can be printed
with:

form. To
entel:

PRINTI4AND&FFFF

Notice that the number of
vector elements is nof enclosed in
brackets and a space exists bet-
ween the variable X and the
numeric value, 9.

Alternatively. the variable
may be assigned a value cor-
responding lo lhe start address of
an area of memory available for
data storage.

In each case each individual
element in the vector is
accessed bV using an offset from
the base variable.

Figure 1 shows how the
individual elements of a vector
may be accessed.

Finally. to illustrate how byte
and word vectors maybe used, try
the following program which uses
the word operator to POKE a four
byte string into successive
memory locations, subsequently
printing the string using the byte
operator.

the AND &FFFF is required to
'mask-off'the two bytes at loca-
tions 6 and 7 which are not
required. incidently these hro
butes hold the current address of
{rvru
BYTEING INTO
ARRAYS
Both the indirection operators
provide special Iorms of arrays.
These are Byte and Word
arravs and they differ from
BASIC s normal arrays in two
aspects. First, each array
element consists of either a single
byte or a word of four bytes, and
second they are only one-
dimensional and may not have
subscrrpts. Because both arrays
act in a single dimension they are
more correctly termed VEC-
TORS.

Space must be made avail-
able for these vectors before they
can be used. As with BASIC ar-
rays, the DIM statement can be
used, but in a slightly modified

olM x ,
REN I* POKE USING I

OPERATOR
FOR N-0 TO ?55 STEF

NEXT
REh Tt PEEK USING ?

FOR r.l-9 T0 255
PRIM CHRi(X?N):
NEXT

1:

2e
1S

45

56
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DIMX9

&D04 = M
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fhe premier eleclronics shou'krr the {,nthusiast.
Moved this year krr your c()nvenience and conrk)rl
to the Cunard lnternational iLrtel, llamnrersmilh.
[-ondon W6

Friday Novenrber 25th l0anr - 6pnr
Saturday Novenrber 26th l0am - 6pnr
Sunday November 27th l0anr - 4pnr

Why not bring the lamily to the show and enjoy a
ueekend in London? We have arranged a complete
hotel package lor our visilors l() the exhibilion. All
inclusive rail tickets also available. Send now lor
details ol what ue. tht, organisers. can olfer you.
Write to:
Breadboard'83
ASP Exhibitions
145 Charinq Cross Road
London WC2H OEE

This year's featurer include

. Compuler controlled model railway competition.
(send ofl lor eniry ftrrm now)

. Kits to build all sorrs of projecls.
o Magazines and books covering most aspects ol

electronics.
. ('omponenls and tools dt bargain pri(es.
o -l-echnical advice on electronics pro.iects and Ham

Radio tec hnique.
o Clubsr'User groups lor amateur electronics and

computing
a Lectures by protessionals on a wide range ol

topics. eg. Basic Tuition For Beginners,
e Holography and Producing Printed Circuit

Boards.

aa

aaa
ooa
aao

aaaa

o
a
a

aa
aooaa

ROGLE ROGTE

The program f0llows the style of that arcade lavourite, Frogger and you must negotiate your green coloured friend
across lirst a r0ad p0pulated with fast moving cars and lorries and then over the river by means 0l turtles and logs.
Frogs may he ahle to swim but if your turtle decides to sink you'll be swept away by the current. 0nce across with
three out of your f0ur frogs you'll he able lo score bonus points by carching the flies that appear over the river hut,

take care that you don't run out 0l time!

All in all itt a great, fast moving game that any number of people can play and, iust t0 add t0 the spirit 0f the thing
the program stoIes the top ten players' names s0 y0u can measuie your performance. How much are we charging for this

minor masterpiece? Just 85.99 all inclusive!

To order simply fill in the c0upon and send it with your remittance t0
ASP Software, ASP Ltd, 145 Char,:nlt Ctoss Raal, Londan WC2H 0LE

Please send me .... tape(s) of Frogtet
lor lny 32K 8BC Micro

I enclos€ my cheque/Ponal Order/Money Order

EI
(delete as necessary)

for f...... (payable to ASP Ltd)
OR

vrs]r

-
-Debn my Access/Barclaycard {delete as n€cessarylROGLET

Please use A LOCK CAPITALS and include your poncode

N AME (M'M's M,ss)

ADD Il:oS .

A&B COMPUTING JULY AUGUST 1983
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ACCESSORTES

BBC CONSOLES
Trre on y expandable conso e ior the BBC The
consoe w llrouse dsc drves 2nci processor
lelelexl adapler elc w1h a r"rrngoulolsgh!
w th n the co.so e Coming soon: an exira boll
on modu e lor exka expans cn space Yes th s
consoe wrl gro\r, wlh you Basc cc,rsoe as

*
shown on y $9.99 * VAT p us t4 !0 p&p Send cheque made lo
Silent Computers lllatchrng pr .1er sland can doLrb e for VDU sland
over the mrcro only e14.99 . t2 00 p&p For rnore dela ls SILENT
COMPUTERS, 27 \4rycombe Rd., London N'l7 gXN. Tel:01-801

3014. MAIL ORDER ONLY. Viewing by appointment only.

BBC MODEL B
GRAPHICS TABLET
PLUG.IN BEADY TO GO

Trace .lraw save ard load screen
De ele rLrb out nslanl c rc es
r, airg es poygons arcs verlica
r.r zonra b.irsh nes shapes can
5e dyiamca y ROTATED and
' ea or carr-| led w llr COLOUA oT

COLOUR. SHAOES Casserle
aased €45.00 p&p nc uded + I5or

VAT

t-Two
1 Abbols Place, LondonNW6

TEL: 01-624 5404

EDUCATIONAL
PROGRAMS

Are you od fashioned
enough to lee that
uitrmately chrldren musl
sit down and practise

ar thmetrc ski s?

P ease send for deta s ol
our 1op q!al ty programs
whch are used n

schools throughout the
country and are now
ava lable for -axtra t! t on

in the home
Ages 4 to 13 years

COTTAGE SOFTWABE (BAC)
Healher Collage, Selly Hill,

Whilby, N. Yorkshire.

BBC USERS. Purpose blr lt
mob e work stal on desrgned
spec 1 cally ior the BBC p us
casselle d sc dr ve. mon lor and
pr nter work stat ons supp ed 10

schools bLrl aso dea 1or home
use Sly sf rugged construct on 2
he qhts,,lenqlhs Larqest un t
pr ced a1 !47 95 + p&p Send now
for brochLrre 1o Setcraft Sussex
Lld 32 Wa p(] e Ave Gor ng

BBC DISC USERS
ANALYSE DISC

115.00,,.1..:.
D.A. Compulers Lld, 104 London

Boad. Leicester. 0533 549407.

BBC SOFTWARE
€3 05
f3.05
48.05
€9.20
49.20

. 43.05
t9.20

SPECIAL OFFEF ANY 3 TAPES E2O 70
GOLEM LTD.. (Oepl A&B) TTQualilar.

B.acknell. Berkshire RG12 4OG
TEL: (0344) 50720

SOFTWARE
EDUCATIONAL

SOFTWARE
APPLICATIOilS

E H B tsoriware) 55 Higham
L.ne.Ionbridge. Kenl

PASSO&ALEVEL
CHEMISTRY
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Ltneage: J5p per word. tr! E
Semi display: !'8.00 per single column centimetre
Bing for information on series bookin gs/discounts

All advertrsements in this section must be prepaid.
Advertisements are accepted subject to the terms anc, conditions
pr nted on the advertisement rate card (available on request).

01-437 1002
EXT 297
Send your requiremenls lo:
SALLY COLLINS
ASP LTD, 145 Charing Cross Road,
London WC2H oEE.

I

A & B COMPUTING

LOGO Langlrage ior 32K BBC
ru le oraphrcs prucedures
paramelers. recurs on. parallel
prograrnm ng f8 50 lrom sumrn t

Soflware 96 Tollwood Road.
Shelfield Sl0 ISL

AOVEFTISE YOUR
EDUCATIONAL SOFTWARE

INA&BCOMPUTING
& GET THE BEST RESPONSE

PHONE
01 437 1002 extn 297

SOFTWABE
BUSIlIESS

BBC 1,4 cro A,B Users Operale
your o\\rn Telelexl compat b e
nformal on serv ce ol Lrp to I 25
on ne pages wrlh rea 1me date
and clock deal lor sho0s oiJrces.
plrbl c lnsl lut ons educal ona
eslab shmenls etc The v ewtexl
package comprrses lwo nleractrve
Drograms for page crealion and
drsplay comprehensive user gu de
and den-ronstratron pages
Cheques r POs lor 19 95 or SAE for
dela s 1o T Servces.27 Waler-
lord Park Radslock Avon BA3
3TS

..SUBMARINE"
s mLr alec radar-ass sled allacr by
UrW2 T-Cass S L4 or Germrl
Barlresh p T rp 12 For BBC lV .,.
r32K r e6.00. SOFT OPTIONS.

5 Remigiu3 Grove, Lincoln.

COMPUTER &
PERIPHERAL

SERVICES,
ASHTEAD OFFEB

on srle ma nlenance contracts
on BBC Compulers and
per phera s al I5o/o ollolalcosl
121/zo/o an 5 or more Schools.
dealers elc One ol1 on'ste
servrce i30 p us parls 24 hour

call
TEL: Ashtead 74297

FOR ALL YOUR NEEDS
ASP CLASSIFIED

01 437 '1002

REPAIRS &
SEBVTCES

COURSES

PROGRAMMING IN
BAS|C 1983

Two excel enl Un vers 1y

, taught prog rarr mes ior

BBCI MrcRo
USERS

171h - 22nd Ju\y

PET
COMMODORE

USERS
24th - 29th July

Farsrdenl a and n.rn res denl al

lrom f85.00
Detars froi' lhe BLrs ness

lvlanager Uf v-"rs,ty oi
lVarrclester nsl lule oj
Sc ence & Teahno ogy

Sackv e Streel l,/lanchester
[460 ] OD

Courses suitable lor leachers
and school sludents. Local
Aulhority grants may apply.

WANTED

Up to 30% Royalties
ra d Jor hgh qualily org na

sollware BBC [,lodel B

FAST ACT ON AFCADE STYLE
GAN,lES

156 Newton Road. Burton on
Trenl. Slalls DE15 0TR.

BBC MICRO INDEX
Where to ,ind thal article!

Groupeo alphabel ca relerenca lo
over 1500 pLrb[shed BBC M]cro
arlc es rrroqram lechnrques harai
ware and soilware lrps ulr ly
qenera musrc and oames pro
grams clubs book revews. com-
mercra sollware rev e\{s. specal

hardware elc elc
PRICE e3.00 inc p&p by return.

BEEBDEX
13 Viaducl Aoad, Brighlo.. Su.3er,

. BOOKS&
PUBLICATIO]IS

BBC "B" tVordorocessor Su lab e
'rt ,-aa r/1\ any pfinler C595
Eiaa" Pt r,.at Soil/r'are for BBC-.a-a SAE lrrr rsl Processor
/-i,, .,a",na 22 iietcet Cose
ea','ra'a"a letla

SOF?WARE
GATES

TEr-/t./tnz
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BBC SOFTWARE
43.05
a8 05
t3.05
t9.20
49.20
4a.05
!9.20

SPECIAL OFFEF ANY 3 TAP€S C2O,7O

GOIEM ITO 77 Ouaril!., Brrck..ll.
E.rtrhire. nGl2 4OG. TELr {034a) 50720

CAMBRIDGESHIRE

U 2 ,{Idsresc.ln N&6idl@d
co$n&e Tel (0223)358?5?

ladl-,J Sua.i hadrr. hoe @ur..ru!lg ri. clEE
h,'a. ol@olbd& M\iuq l,EEl.!r( d.lMlr@lno
*d LrJorg CIEE !d tu tlc iiErMpu.r Ds$ao o{
8!aldo6.p!@! ftLomil@. t.ld.ry d!t5 ac tu!
Hlwdspronsovenby Gde .L.1eM.n9tu4.
S.nd ,q s t* lS0 prq! cat loq!.
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COMPUTERLAND
(A & D COMPUTERS)

BBC Mrcros. Drsc Dr ves Pnnlers.
Curnana Drves M crovrlec Monrlors
Soh,\,are by Acora Gemrnr Program

Power Buqbyte Soflware lor al elc
6 Clty A.cade, Fore Slreet, Eretqr,

fELt 7711?

R. D. S. ELECTRICAL
AGENT FOB BBC AND ACOBN

Fu I support rn hardware and soilware
OPEN ALL DAY SATURDAY

157-161 Kingslon Road,
PORTSMOUTH
Tel: 0705 812478

MEE\,I.JFY EOMPUTEBS TTE.

3 r 5 30 srx days a week
Chalham, Kent ME4 4PT
i (0634) 826080

HEREFORDSHIRE

STEVENAGE
Computers ior hoane and bLJSrness
. D sc Dr ve Upgrades . Plnters .

l\,1o. to.s . Busrness Packages. Games. Servrce Conlracts.

,+,a9adurt

Q.TEK SYSTEMS
TEL: 0438 65385

MICROROSE LTD
or
Cc

deaer afd servrce cenlre BBC and
odo.e Full range ol games and
ronal soltware avarlable lor BBC and

Commodore

MAIN STNEET. HIGH AENTHAM LA2 7HJ
TEL: {0468) 62100

ACCESS BAFCLAYCARD WEL'OME

LEICESTERSHIRE

D. A. COMPUTERS LTD.
OIficaL BBC dealer and servrce cenlre
Everylh ng you requ re lor the BBC com-
plrler nc Epson Prnlers Shuaarl Dsc
Drves. PL Drgrliser Mcro Vilec. l\,loni-
lors Full range ol games soflware and

books
104 LONDON ROAD, LEICESTER,

TEL: (0533) 549407

THE VIDEO PALACE

Londons largest home computer
store. [./]odel B and Torch. ZX
stockists. Full range of games

software.
62 Kensington High Street, London W8

TEL: 01-957 8537

O,D.M. DIRECT OATA MARKETING LTD
86/87 WILTON ROAD, LONDON S,W.T

22 WARLEY HILL,6RENTWOOD, ESSEX
. Fully sulhor sed BBC dealers . W de range ol

prnlers d sc dr ves elc . Our own Word-
masler word process ng package . Dealer
enqu fles wecome. Fulllrme engrneer ng

suppo( and adv ce cenlres .
01-834 5096/5015 or 0277 214164/229379

TWICKENHAM COMPUTER CENTRE
Acorn . BBC. Apple. Comfiodore
lvlcro Compulers for home and bus ness
plus p e r i p h e r a I S / s o I I w a r e and
accessofies A ways a wrde range n slock

all
72 Heath Road, Twlckenham, Mlddx.

TEL: 01-892 7896

THE COMPUTER SHOP
J. S. Slmnelt Computer3 Lld. oinc,a 88C
dea er and seiv ce conlre Everylhing lor lhe
BBC and Tor.h Compulers plus perpheras

teg Eoson FX80 pr nler f,373 plus VAT )

91 Acre Road, Kingston-on-Thames,
Surrey Tel: 0l-546 3793

ACCESS/ BABOLAYCARD WELCO[,4E

BBC MICRO
ELECTRON. TORCH Z8O DISCS

CUMANA DISCS EPSON PRINTERS

Full range of BBC Software
and books always in stock.

THE HOME COMPUTER SPECIALISTS
Easy parking at all branches

rEt

ercxltat{swoBrx t tLToN r(EYN€s

TEt: (0e8) ,ra25O rEL: (0903) 3174i2
tE! (6,tt) llxrT

IEL Or-aail S3a IEL: 01-992 5t55

A&B CC"': ' .,' JULY AUGIJST IgA3 121

A&B'S
Nationwide
Dealerguide
01 437 1002

SUSSEX

CASTLE ELECTRONICS
Fu range of BBC Compulers rn slock.
plus drsc dflves. pnnters and nlonrlors
BBC Econel avarlallle R ng lor com-

pelrtrve pnces 0424 437875

7 CASTLE STREET, HASTINGS,
EAST SUSSEX.

EXPORI ORDERS WELCON,4E

TECH NEG TECHNICS
CLEWYD LTD

We are Acorf/BBC Econet specra sls
Torch aird Zen(h deaers Educaliona

drscounls ava able

The Coach House, Kel3lorton Road,
Flint, Clewyd CH6 sTH

TEL: DEESIDE (0244) 810518

S.I.R. COMPUTERS LTD
Agenls lor BBC Acorn and Torch Compulcrs
readriyava abe p Lssoilvrare accessoresand

pc(pnera s

91 WHITCHURCH ROAD. CAROIFF.
fEL: (02221 21341

fu EEE' #

WALES

CARVELLS OF RUGBY LTD
3/7 Bank Slreet, Rugby CV21 2OE

THE ACORN/BBC SPECIALISTS
!/e aso sloc( Cumana drsc d.ves Epson
al lell pr nrers lVrcrovnec lvlon lors Torch Zx

d s. Dacr + BBC Soflware and Books
PHONEi (0788) 65275/6

Half Day Closlng wednerdays

The leading B,B.C.
dealer intheNorth

I

:

lPorrri (

YO RKSH IRE

I

li I I

I tlt ll','/i Inm.

TEt. IEEDS 683186 o' 696343
A/AA RTGENI SIIEEI

CHAPEI. AI]ITTON If,EDI L!74PI

EXETER

HAMPSHIRE

KENT

LANCASHIRE

LONDON

MIDDLESEX WARWICKSHIRE



1 2 3

4 5 6

7 B 9

10 11 12

13 14 15

Tel. No. (Day)

Name.

Addr6ss

35p per word (mln 15 words) Simply prlnl your message in lhe
couDonrand send wlth yoLr cheque or poslal order made
payabe ro Argus Specialsl Publicalions Lld to

CLASSIFIED OEPT.. A & B COMPUTING.
145 Charing Cross Road, London WC2H 0EE.
Tel:01-4371002
PLEASE STATE CLASS F CAI ON BEOU RED

A & B COMPUTING

AD INDEX
BE EBU G
CARSONAEiLE ENTERPRISES
CHALKSOFT
cLARES...........
COMPUTER CONCEPTS......
COMPUTEB MARKETPLACE
CONTROL UNIVERSAL,,......
coRoNA soFTwaRE..........
ELECTRONEQUIP ...............
GEMINI MARKETING..
H.C.C.S. ASS..............
IKON COMPUTING.....
INTERFACE......
LASERBUG
MICRO AID
MICRO POWER
MIDWICH COMPUTEBS....

...2

... 3

. 16
123
. 15

NATIONAL EXTENSION COLLEGE...
QUICKSILVA....
stR coMPUTE8S..............
SUPERIOR SYSTEMS.........
TORCH COMPUTER......,...
u.T.s................
VIRGIN GAMES

........... 16

........... 49

........... 45

.... 36 & 37
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CLASSIFIED ADVERTISEMENT - ORDER FORM

Please place my adveri in A & B Compuling lor monlhs. Please indicale number ol insedions required.
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E'HAGTC,N
i,INEE,-OUT
Ctn Screen F€atur.s5:
T.rcky Mrnes. Bonus
featul-es Mrne detection
,ndlcator 7 levelsof
'n nef reld Safe aaea.
Dl.ogress ve difficulty,
Scol.rng Hrgh sco.e
'eatune F!rll instr-uctrons.
Controls: Up-Down-Left

Special Features: B ll
: - -,!.,x Bugs [rnrnes

_ _ 
=gsl Act on treplay

: -:. l. 6. C. Andrevv

ATAEil 4o,o/8,OO
TT'IAGICwlNETCIvt,
Define characterE on
ExBg.id Save to tape.
Load fnom tape. Fneely
rneages chanacEea sets
rnEo existrng prognams.
Hex & Oec}. O,/Ps.
Chanactel' manipulation:
Mirnort noEate, invent,
left, r,qht, rlo, down, hold,
wipe. cancel.
Fedefine whole
chanacter. set- Also
wonks in coloun mode
ExcellenE examples
supplied
16K BAM on mo.e.
AuEho.: M. l lElk€r

BBC GiAMES
MUEICPHC,CESBC,H
Exploita youn BBC muaio potential to its
Faatur.aa: Full ollsh butstson 1
:9:::1',-":= "Y:: 9-o- .- -sepan6EB runcErons ron
rEoording, mixing, editing 6nd
sound effect6 etc. 4 channel6,
5 octaves, 'IOO,OOO envelopes easily
selected. Over 2OOO note ston6ge
capacittr Fleady made music files
included.
Authon: Andy l^,lll16m.
Fon rnodel A or B
PRClTECTclR
FeaCur.gss fudE, monsteis who kill on
contect, mine lBying UFO's, monstens
rncaeEse rn srze as game pnogaesses,
new pods eveny 1OOO pts..
hvperspace function. Full colou. hr-rEls
gnaphics, sound. Joystick contnol.
Fo. the model B with 16K +Joyotsick.
Authon: Andy GtFeen
vt,IZAED
The l6nds most beautifu, maidena
are being sacnificed by €n evil King.
Can you be tshein savioun fighting off
hordes of evil demona e.med only
with rcur w6nd and magical
powel.Ei. A moat compulBive and .'.
orrgrn6l garne with hi-r€B coloul. v (
gnEphicB and fLrll Bound.
AuEhor. A. n. Buckl.y
Fo. the rnodel B with 32K I

I I
g

II
As per'ts of the plan to expand their nange to
coven all the most populan personal
computens GUICKSILVA ane pnoud to
inEnoduce 3 new pnognams for- the BBC
Computert plus a vension of Ehein popular'
"MINED-OUT" game fon the Dnagon and
also a chanacter genenatrng pnogr-am
fon the Aharr 4OOl8OO
"MAGICWINDOW",
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Pali"rer3ton Park Hous€,
13, Palrn6rsGon Fload,
SoutharrrpCon.
BBC G;AMES

I I Cluicks va LrrnrEed.
Palrne.oton Pa.k House.
13 Palme.ston Road.
Scruthampton. SOI 1LL.
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Wrinen any P.osrams)Wepay 20c" Roya I es
lorBBC & ELECIRON PROGBAMS

Lrbryith. of L! Coshe {Bl f6.95/Or lBl
€8.!l5^Vor d Geosraphy 1B) t5.95/
Spacemaze l8) t5 95 /M!nchvman t5.95/
See\ 45 95,Eldorado Gold iBlts 9s/

WE ARE AUTHORISED OEALERS
FOR ACORN ATOM, BBC MICRO

& DRAGON 32
MICiO POWER LTO,
Dept 5T6
8/8a SEGENT STREET,
CHAPELALLEBION,
LEEOSLST4PE
Teli 10532)683186 or 6963€

P4s crd5 !rd*P&P. vararl5!rllsl 
=F

All programs are now available at all good
dealers or direct from MICRO POWER LTD.

EFEtrIAL
CFFEEI
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{' AilOTHER FABUUTUS B.B.C. PBOGRATI FROII BRrTAtilS LEADNG SOFTWARE HOUSE
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