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PI_tOGRAM INFORMATION 
All listings published In BEEBUG magazine arc 
produced directly from working programs. They are 
formatted using LISTO 1 and WIDlH 40. The space 
following the line number Is to aid readability only, 
and may be omitted when the program Is typed In. 
However, the rest of each line should be entered 
exactly as printed, and checked ....,;fully. When 
entering a listing, pay special ilttention to the 
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"iype and ·Exec • WhO Needs Both? 

Hatt proceudres 

oecoding USR 

difference between the digit one and a lower case I 
(L). Also note that the vertical bar character (Shift \) 
is reproduced in listings as I. 

All programs In BEEBUG magazine will run on any 
BBC micro with Basic II or later, unless otherwise 
Indicated. Members with Basic I are referred to the 
article on page 44 of BEEBUG Vol.7 No.2 (reprints 
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ACORN TO THE FORE 

As you will read in our pages this month Acorn 
has announced a whole range of new products 
for the autumn period. Technically there is 
nothing really revolutionary here. The new 
ARM250 chip is interesting, but offers no 
advance on the ARM2, MEMC, VIDC and IOC 
chips used in previous Archimedes systems other 
than to continue the process of miniaturisation by 
packaging all these functions into a single new 
chip (designed by ARM Ltd.). This forms the 
basis of the new consumer model, the A3010, the 
educational A3020, and the A4000. 

So nothing revolutionary maybe, but the latest 
announcements by Acom may yet tum out to be a 
milestone in Acorn's history. The design and 
marketing of the A3010 marks Acorn's first official 
foray into the mass consumer market since the 
days of the ill-fated Electron (remember that?). At 
just £499 inc. VAT this machine offers full 
Archimedes capability in a compact low-cost 
formula which should do much to encourage more 
people to join the ranks of Archimedes users. 

If all of this is successful, as Acorn clearly believe 
it will be, the broadening of the lower end of the 
Acom market should eventually filter through in 
increased sales of the more powerful machines 
too, and should also enhance both the general 
perception of Acorn as a significant supplier of 
computers, and Acorn's reputation regarding the 
technical quality of its machines. An expanding 
market should also do much to encourage the 
development of more and better software and 
hardware products for the Archimedes. 
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Let's hope that Acorn have got it right. It is 
certainly true to say that anyone contemplating 
upgrading to an Archimedes (or Acorn R1SC OS 
machines as they are more likely to be called 
from now on), has a greater choice of systems 
offering better value for money than ever before. 

BBC ACORN USER SHOW 

The BBC Acorn User Show makes its annual 
appearance, this year from 16th to 18th October 
at the Wembley Conference Centre (the same 
venue as last year). Acorn will clearly be intent 
on showing off all its new machines, and this will 
be the first opportunity that many will have had 
to see them. 

As always, many other companies will be there, 
showing their latest products to entice the keen 
user - many software houses use this show to 
release new products, or to give a first glimpse of 
forthcoming products. 

Beebug and RISC Developments (the latter 
publishers of BEEBUG) will be there as well on 
stand 20/21, adjacent to Acorn's own stand area. 
We would be delighted to see you there, to talk, 
to answer your questions, and offer advice and 
help if you need it. 

If you haven't already done so, mark the dates in 
your diary now. We'll be there -we hope you will 
be too. 

M.W. 

Beebug October 1992 



ACORN LAUNCHES NEW 
CONSUMER RANGE 
Major news this month is the release of a new Acom 
micro aimed firmly at the mass consumer market, 
and providing the cheapest RISC OS machine yet. 
The new A3010 comes in two packages starting at 
just £499 inc. VAT. There is an enhanced version of 
this, the A3020, for the education market (and 
others), and a further new system the A4000, aimed 
at the more serious home user. 

Acorn has also updated its ASOOO model with 
higher capacity hard disc, and lowered the price at 
the same time. Acom has also announced its Acorn 
Universal Network standard (AUN) which allows 
both Econet and Ethernet to be combined. Finally, 
in this new flurry of activity, Acorn has released 
details of its Pocket Book, based on the Psion Series 3 
but with Acorn specified software. 

We have a full report on all the new products in 
this month's special four-page feature. All Acom 
computers can be obtained from Beebug Ltd. and 
other Acorn dealers, who can also provide more 
information on the new models. 

Acom Computers Ltd. are at Fulboum Road, Cherry 
Hinton, Cambridge CBI 4JN, tel. (0223) 245200. 

ALL FORMATS COMPUTER FAIRS 
The latest All Formats Computer Fairs are listed as 
follows: 

10 Oct Assembly Rooms, Edinburgh, 
Scotland (offend MB). 

11 Oct City Hall, Candleriggs, 
Glasgow ( off MS). 

17 Oct Novotel, Hammersmith, 
London (off M4/ A4). 

18 Oct Brunel Centre, Temple Meads, 
Bristol (M32). 

24 Oct Haydock Park Racecourse 
023-M6) 

1 Nov University Sports Centre, 
Leeds (end Ml). 

6 Nov National Motorcycle Museum, 
Birmingham 06 - M42). 

7 Nov Sandown Racecourse, 
Esher, Surrey 09 /10 -M25). 
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ESSENTIAL FIX FOR THE 512 
FIXEXE, the latest 512 product from Essential 
Software, is a program which amends troublesome 
DOS .EXE programs which until now required an 
extra copy of COMMAND.COM to be loaded 
before they would run in the 512. FIXEXE 
permanently fixes such programs so that they run 
normally. Benefits to the user are the simplification 
of both manual and batch commands, plus faster 
loading of programs. In addition, FIXEXE releases 
almost 30K of user RAM, previously occupied by 
the extra copy of COMMAND.COM, now no 
longer required. FIXEXE costs £5.00 complete. 

Contact Essential Software at P.O.Box 5, Groby, 
Leicester LE6 OZB. 

BEEBUG TENTH ANNIVERSARY 
COMPETITION RESULTS 

Imagine the scene ... BEEBUG office, rainy Monday 
morning - the day of the Tenth Anniversary 
Competition Results. 

Rat-tat-tat (we can't afford a proper drum roll, so 
we've had to make do with a pencil and an empty 
can of Coke). The crowd sfirs restlessly as the 
BE~BUG glamour girl brings forward the hat from 
which the smartly dressed famous personality will 
pluck the ten lucky winners (well, Sue from subs 
gives Mike the entries in an in-tray so that he can 
pick the ten winners - journalistic licence never 
hurt anybody!). 

Oh the excitement! As each of the ten lucky 
winners is pulled from the hat, there is a gasp 
from the crowd, until the list of the winners looks 
like this: 

S Myers, Tyne & Wear. F W Nevin, Tyne & Wear. C 
W Culpitt-Smith, Perth. T A Collins, Essex. G G 
Riddick, Surrey. R B Cohen, Cleveland. D A Foster, 
North Yorkshire. A Sale, East Sussex. D E Hoy, 
Surrey. M Bobrowski, Poland. 

So, it's Tenth Anniversary Discs to these skilled 
problem solvers - and for those of you who are 
still stuck, the missing word was 'Compact'. Better 
luck next time! 00 
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To celebrate the tenth anniversary of the founding 
of BEEBUG magazine, we have put together a 

, selection of the best programs which we have 
published over the past ten years. This disc is 
packed with applications , utilities and games mos t 
of which have not been available previously other 
than when first published in BEEBUG . All the 
programs come with full on-screen help files, which 
can be printed out as well for permanent reference . 

Level 
00002 

Lines 
00000 

Pieces 
00015 

Score 
0025 1 

~ 

----· ------· - ----

< Lei t 
> Right 
Sp Rotate 
z Drop 
X Shownex t 
A Speed Up 
s Sound 

Next -· 
" -

Celebrate BEIBUG's 10th annhtersary Wllh thlS dlSC at the special IOW ... Ice ot £4.95 
and you wlll have sornethQI to celebrate too. 

DRAUGHTS -An implementation of the classic board game 
in which you pit your wits against a computerised opponent. 

KEYSTRIP DESIGNER -A very well written program to 
enable the creation, editing and printing of function key strips. 

GARP - GARP (Geographical Atlas using Radial Projection) 
allows views of the globe to be displayed from any point above 
the Earth's surface. 

MULTI-COLUMN PRINTING - This utility formats any text 
file into columns, and prints the result using an Epson FX-80 or 
compatible printer. 

PERPETUAL CALENDAR - This program can display or 
print the calendar month by month for any year between 1753 
and 5000 A.O. in the United Kingdom, or even earlier in other 
countries. 

QUAD -Quad is a Tetris-like game, in which you must 
manipulate falling blocks to slot into each other. Dangerously 
addictive! 

STEALTH - In this game you play against an opponent (or the 
computer), who sets a number of targets for you to find, and 
you must use your skill to discover the locations of the targets 
in as few goes as possible. 

RECURSIVE TREES -This fascinating program uses 
recursion to create an infinite variety of tree-like designs - you 
choose a set of numbers, and the computer does the rest. 

THE WORLD BY DAY AND NIGHT -This program will 
draw a map of the world showing graphically where the sun is 
in the sky or where Ws night at every spot on earth. 

CROSSWORD COMPILER - This program allows 
crosswords to be designed and the clues compiled. 

PBB3a 3.5" ADFS 
PBB5a 5.25" DFS 40/80T 

£4.95 inc. VAT + £1 p&p 
£4.95 Inc. VAT+ £1 p&p 

Cross word CoMpi ler 
Help 

f0 - Help 
fl.-Load 
f2 - Save 
f4 - Prints 
fS - Show 

-11.-,..,.-,~:;f"'r.\!'"'I-Jf6-~~ ~;~ 5s 

1 AUGUST 

Ctrl @ 
Ref r es h 

Ctrl 7 
Delete 
word s 

THE WORLD BY 
Hr GHT & DRY 8.00 PM BST 

RISC oevelOpments United 117 Hatlleld Road, St Albans, 1181'11 Al.1 4JS. Tai. (0727) 40303 Fax. (0727) 880283 



Major New Releases from Acorn 
Facts and first impressions from Mark Moxon and Mike Williams. 

Acorn Computers has announced a wealth of 
new products for the autumn, and while there 
may be no major surpris es or revolutionary 
development s, the impact of the new product 
rang e on the consumer and educational 
compu ter markets could be considerable . In 
this review we focus on the more significant of 
the new releases. 

Foremost among the new products is a range of 
new A3000 systems (the original A3000 was 
reviewed in BEEBUG Vol.8 N o.2). The new 
A3010 is tar ge ted firml y at the consumer 
market, and the A3020 version is aimed 
squarely at educational users, and both 
machines are available in a number of different 
packages. The new A4000 provides a similar 
package to the A3020 but in a three-box ASOOO 
style arrangement. All these systems feature a 
new ARM250 chip. 

Acorn ha s also upgraded the ASOOO (as 
reviewed in BEEBUG Vol.10 No.6), the 
present model being replaced by two new 
versio n s: the ASOOO 2Mb HD80 and the 
ASOOO 4Mb HD120, with 80Mb and 120Mb 
hard di scs re spec tivel y. The new liD80 
version is £100 fess than the original ASOOO, 
and the HD120 model with 4Mb of RAM 
weighs in at just £1599 ex. VAT. There are also · 
two new ASOOO models which have no hard 
discs, but come with a network interface 
already fitted. The ASOOO ES has Econet fitted 

for £1299 ex. VAT, and the ASOOO NS has 
Ethernet fitted for £1399 ex. VAT. 

All the new systen1s referred to above come 
complete with the RISC OS 3.10 operating 
system. The new style mouse, introduced on 
the A4 portable , is now standard on all 
systems. 

Acom has also announced a new networking 
standard, AUN (Acom Universal Networking), 
as part of its move towards adopting the 
Ethernet standard for all RISC OS systems, 
while still maintaining compatibility with its 
own low cost Econet network. However, BBC 
micros and Masters will not be able to make 
full use of the main AUN advantage, which is 
the abililty to access separate clusters linked 
by an Ethernet system, so this will only affect 
Archimede s stations already on Acorn 
networks. 

Finally, Acorn has also announced a 
completely different machine, the Acorn 
Pocket Book, based substantially on the Psion 
series 3, but with Acom specified software. 
This costs around £200. 

Details of all these new releases are covered in 
the following pages. All new products are 
scheduled to be available from the beginning 
of September. 

ACORN'S NEW A3000 RANGE AND THE A4000 
Amongst the wealth of new products 
released by Acorn this autumn, the 
updated , revitalised A3000 series (plus 
the A4000) must be the most important 
and significant development. However, 
the ra nge of new machines may seem 
confusing at first, so let 's see what is 
happening. 

ARM250 
At the heart of the new A3000 range is 
the ARM250. This is an integrated chip 
comprising ARM2 processor, VIDC 
(video controller), MEMC ( memory 
controller), IOC (input/output 
controller), and PC bus interface 
(prev iously a set of four separate chips). 

Beebug October 1992 

The processor operates at 16MHz with a 
performance of around 7MIP5 (Million 
Instructions Per Second). ARM Ltd., the 
designer, claims that the ARM250 offers 
performance 1.4 times that of a 386DX 
PC running at 33MHz. The ARM250 thus 
clocks in somewhere between the ARM2 
at 4M1PS and the ARM3 rated at 13MIPS. 
Compare this to the BBC Master, which 
operates at speeds more like O.SMIPS, 
and with only 8-bit data paths, and you 
can see the speed differential. 

The ARM250 is based on four ARM 
macrocells (ARM2 CPU, MEMCl , 
VIDCl, I0Cl) providing a direct 
interface to DRAM (dynamic RAM) and 
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ROM with support for mem ory 
mapping and protection, bit -mapped 
di splays with integral palette, and on­
board video and stereo sound · digital to 
ana logue converters (DACs ). ARM Ltd . 
says that the ARM250 has been 
developed as a direct resp o nse to 
Acorn's need for a low cos t power hou se 
for its new machin es . 

The new A3010 for the consumer market 

MOTHERBOARD 

THE NEW ARM250 MODELS 
There are essential ly three different 
ARM250-based model s, with a number 
of variants in each case. The A3010 and 
A 3020 share the same new style case 
(combining motherboard and keyboa rd) . 
The A4000 ha s similar components but is 
packaged up as a three box system 
(similar to the A5000). All models run 
RISC OS 3.10, and th us provide the same 
powerful Desktop environmen t as the 
A5000. 

THE A3000 SYSTEMS 
The A3010 is the new consumer model, 
and is finished in a warm grey case w ith 
green fun ction keys - the result, 
apparentl y, of Acorn's market researc h. 
This model features 1Mb of RAM 
(upgradable to 2Mb) and comes with 
twin joys tick ports (su itable for standard 
Commodore and Atari style switch 
joysticks). The A3010 also ha s a built-in 
TV modulator, the first Acorn computer 
to do so since the Master. It has no hard 
disc interface, but an IDE or SCSI hard 
drive could be added in conjunction with 
a suitable interface. 

mouse VGA 
All the new A3000 style syste ms use 
the ARM250 mounted on a newly 
designed and spa r se! y populated 
motherboard . Th e new board design 
acco mm odates the power supply as 

l~ +~ c!J~cS_g~I 
parallel serial networking/ stereo UHr power 

joysticks sound modulator on/off 

well as all interface s (in cludi ng a sin gle Fi 1 R t A3000 · . . . 
1 

d . h gure . ear connec ors on new senes 
mm1-exp ans10 n s o t as use m t e 
A3000), and fits in a totally new style of This machine is being so ld in two 
casing (see ill us tra tion) . All the packages. The Family Pack comprises an 
connect ions fit along the rear (see fig. 1), A3010 with software pack includ ing 
with a high density (2Mb unformatted) Minerva 's Easiword word processor, 
floppy disc drive mou nted to the right Quest for Gold (a game) and supp ort ing 
(seen from the front), and a recessed reset audio cassette tapes at just £499 inc . VAT. 
button to the left. The entire system is Th e Learning Curve ve rsion provides the 
now fully screened to meet international same machine and software as above, but 
sta nda rds on interference fr om RF also adds the Genesis Collection, the PC 
radia tion, but this does, of course, add to Emulator (now called PC Sof t) and DR 
the weight. DOS 6, together w ith an Acorn standar d 
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colou r moni to r (wi th a new t ilt and 
swivel base) all for £799 inc. VAT. 

The new A3020 uses the same casing as 
the A3010, but in cream with the usua l red 
instead of green function keys. It has 2Mb 
of memory expand able to 4Mb, a built in 
IDE h ard disc con troller, an d a new 
standa rd networking socket in place of the 
twin joystick po rts of the A3010. Missing 
is the TV modulator of the A3010. 

Aco rn says this syste m has bee n 
designed p rimarily for the needs of the 
educat ional ma rket. It will be ava ilable in 
two versions, with and w itho ut a 60Mb 
hard disc d rive. It w ill agai n be supp lied 
wi th an Acorn stan da rd monitor, bu t a 
multiscan mo nitor will be an alternat ive 
for an extra £50 (plus VAT). 

Acom also says that the existing A3000 
will continue to be supp lied "w hile there 
is demand" (at the new price of £525 ex. 
VAT), but it seems ve ry like ly that the 
attract ions of the ne w machines w il l 
rap id ly cause th e d emise of the old 
A3000. Th is system's on ly merit, in 
compa rison wit h th e new machines, is 
that it can be upgra ded wit h the fa; ter 
ARM3 processor, bu t it doesn't have the 
high density floppy dr ive of the new 
sys tems, or the new network ing 
capab ility. 

A4000 
The last mode l to be launched as pa rt of 
this ser ies (though it is some thing of a 
hy brid) is the A4000. This packages an 
A3020 in a three box configurat ion, like 
the ASOOO. The mothe rboa rd fits in a slim 
height ASOOO s tyle case, and has a 
separate keyboard s im ilar to but n ot 
identica l to that of the ASOOO. The A4000 
is also supplied with an 80Mb hard drive, 
instead of the A3020's 60Mb unit. 

Beebug October 1992 

Acorn say s tha t th is sys tem is 
p articula rl y a im ed at the needs of 
seco n da ry sch ools w h o pr efe r th e 
indu stry standar d three box approac h to 
their com put ing needs, rat her than the 
A3000 style . Th e A4000 is cer tain ly an 
at tractive an d slim looking system, bu t it 
has no mo re expans ion capa bility than 
the A3020, so no ARM3, and no 
expa n sion ot her tha n the sin gle mini­
expans ion slot. Th ere is also an A4000 
Ho me Off ice p ackage with Eas iWrit er 
word processo r, Desk top Data base and 
option al inkjef pri nter. 

The A4000 in its Home Office guise 

With five d ifferen t systems now slotted 
in below the higher specification ASOOO, 
Aco rn now has a h ighly comp e titi ve 
range of 32-bit systems, and should be 
we ll placed to at tack both its tradit iona l 
ed ucat iona l and en th u sias t ma rke t, as 
well as the mass con su me r ma rkets 
through stores such as Dixons and Argos. 

THE ACORN POCKET BOOK 
The Acom Pocket Book is a very differen t 
p roduct from the compu ters desc ribed 
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above. It is a very small, hand-held 
computer, based on the Psion Series 3 
portable organiser. The software included 
in the Pocket Book has been specially 
created to fit in with Acorn's guidelines, 
and a link system has been devised to 
enable the Pocket Book to integrate easily 
with the RISC OS Desktop. 

Acorn's new Pocket Book 

The Pocket Book's re siden t software 
consists of Write (a word processor with 
spelling checker), Abacus (a spreadsheet), 
Cards (a database), Time (clock and 
alarm) and Cale (a scientific calculator). 
The operating system, which is Psion's 
standard Series 3 OS, is multi-tasking, 
and allows the user to switch between 
the various tasks at will. There is 256K of 
RAM, and so-called Solid State Discs 
(SSDs) optionally provide up to 4Mb of 
additional data storage. There are two 

A3000 1Mb FD £525.00 (£475) 
A3010 1Mb FD Family Solution £424.68 
Colour monitor for A3010 £220.00 
A3010 1Mb FD Learning Curve 
(inc. Colour monitor) £680.00 
A3020 2Mb FD Colour £749.00 (£649) 
A3020 2Mb FD Mu/tiscan £799.00 (£699) 
A.3020 2Mb HD60Colour £899.00 (£799) 
A.3020 2Mb HD60 Multiscan £949.00 (£849) 
A4000 2Mb HD80Colour £949.00 (£849) 

types of SSD that can be used: Flash SSDs 
require no battery backup, but deleted 
files still take up memory, and RAM 
SSDs have their own lithium battery to 
keep data stored. The two standard AA 
batteries used by the Pocket Book last for 
about 80 hours of active computing, or a 
separate mains adaptor can be used. 

There is also a programming 
language called OPL, which can be 
used to write applications on the 
Pocket Book. The OPL editor, used to 
write OPL programs, is available only 
as a separate product - just the run­
time system is provided as standard. 

Acorn hopes the Pocket Book will 
be bought by schools to enable 
pupils to collect data out in the field 
and process it in the classroom. It 
also hopes that concerned parents 

will invest in Pocket Books for their 
children, as at £249.95 inc. VAT (£199 ex. 
VAT to education) they are quite a lot 
cheaper than full Acorn RISC computers. 
We will have to wait and see. 

THE NEW PRODUCT RANGE 
The following is a list of all new or 
repriced Acorn computer products, but 
does not show the whole Acorn range. 
Prices shown do not include VAT, and 
educational prices are shown in brackets 
where applicable. 

MOOO 2Mb HD80 Multiscan £999.00 (£999) 
A4000 Home Office Colour £999.00 
A4000 Home Office Multiscan £1049.00 · 
ASOOO 2Mb HD80 Multiscan £1399.00 (£1199) 
AS000 2Mb HD80 Learning Curve £1445.96 
ASOOO 4Mb HD120 Multiscan £1599.00 (£1399) 
ASOOO ES (Econ£1) £1299.00 (£1149) 
ASOOO NS (Ethernet! £1399.00 (£1249) 
AS40 4Mb HD120 (no monitor) £1995.00 (£1699) 
Acorn Pocket Book £212.72 (£199) 

All Acorn RISC machines are available from our sister company Beebug Ltd., 
from whom more infomation can be obtained. 
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Demos in the Classroom 
Denis Atkinson looks at alternatives on the computer in the classroom. 

The majority of educational software is 
specifica lly desig ned to make the 
maxim um use of a dialogue between 
the co mp uter and th e s tud en t. By 
carefully graded questions or by multi­
choice techniques they are led th rough 
the steps of a parti cular learning 
process. In the event of an error or 
difficulty the user is brought back to an 
earl ier stage and then encouraged to try 
again. By repetition of this techniq ue it 
is antic ipated that the student will gain 
an und ers tanding of the pr inciples and 
thoug ht processes involved and w .ill 
commit the essential facts to memory . 
Th ose teachers who have introduced 
comput er assisted learn in g int o their 
classroom will be fam ili ar wit h this 
techn ique. 

Th e use o f a menu at the star t of a 
program is also a well esta blished an d 
he lpful fe at ure of most ed ucationa l 
software; as is the program whic h is a 
ha lf -w ay house be tween a compu ter 
game and a purely academic exploration. 
How far learning made easy has inhere nt 
dangers is an interesting pedagogic 
question whic h, alt hough out s ide th e 
scope of this art icle, does raise impo rt ant 
philosop hical issues which we ignore at 
ou r peril. 

I 

OTHER APPROACHES 
Effective thoug h this approach can be, I 
suggest th at there is a lsq an imp orta nt 
place in the ed uca tiona l field for 
progra ms which are written specifi cally 
for class demons tration purposes. Such 
programs have a val uab le cont ributi on 
to make to the learning process and can 
be des igned to be attr active to the class. 

Beebug October 1992 

The demons tration program is especially 
usefu l where the associated graphi cs are 
·somewhat complicated and so v irtually 
im possible to repr oduce on a 
conve nt ional blackboa rd . In most cases 
the listing of suc h a program wou ld be 
reasonab ly brief and the run ni ng time 
need not take more than a few minutes of 
the lesso n . One important asse t of such 
an approach is that, when presenting an 
aca demic su bject or top ic, picture s are 
generall y more read ily recalled by the 
st uden t than, say, writte n st ate ment s, 
law s or mathema tical formulae. Furth er, 
following a demo nstrati on, the program 
can be run thr ough agai n by the 
individual stu den t just as easily as can 
the more familiar teaching software. 

The argument is sometim es advanced 
that a demonstration program is merely 
an alternati ve to an educational film. To 
an extent thi s is tru e, but a compu ter 
program does have certain advan tages 
over the film. For examp le, the listing 
can be ame nded to illust ra te imp ortant 
id eas and face ts of th e theme being 
pre se nted. Oft en very simpl e changes 
may alter the who le nature of a graph ic 
and the impact of this upon a class can 
be most rewarding. Aga in, a menu may 
be used , just as in the more tradit iona l 
program, to enable the use r to se lect 
various p aths to un dersta ndin g th e 
theme of the lesson. Few of us possess 
the expertis e or th e money to make ou r 
own films, but increas ing numbers of 
teache"rs are able to write (or, at least, to 
amen d) a computer program . 

The listin g, Curves, at the end o f th is 
article, which is intended for use with a 
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class of studen ts studying mathemat ics, 
is an example of a demonstration 
program. The fundamen tals of 
trigonome try are often diff icult to 
unde rsta nd. In particular, the reason why 
the algebraic signs associated with the 
sine, cosine and tangent functions d iffer 
in each of the four quadra nts can be hard 
to grasp . Also, studen ts tend to forget 
w hich functions are positive and whic h 
are negative in the va rious quadran ts. 
The object of the progra m, therefore, is to 
clarify the logic and to act as an aid to 
memory. 

BP 9in s th, Hhlt of j 
SIIIE<R08)inNCJnltudt ; 

'

0

11Ai, ou,oili nlon9th GP; 

_ 11 and dirtetion .... ·-·· ·-··· ·. . ' _ ,J,_ 

: . 
' ; 

R first ! quadrnt ugh 8 ncoad , u~dr.ant .angle 
BP is ,osltlvt 8P is n,9.atht 

FI6URE1 

Explaining the Sine function 

Before readi ng further, type in and run 
the prog ram, selecting spee d 10 and the 
sine curve. 

Now let's exam ine the graphics in de tail. 
The s ine function is p lotted as the 
project ion of the rotating unit vector on 
the 'j' or 'y' direction . Figure s 1 and 2 
illustrate this for two possible posi tions 
of the rotating vecto r. Since OB is unity, 
the value of sine(AOB) is numerically the 
leng th o f BP. In the case of the acute 
angle the algebraic sign is positive; an d 
for the fourth quadrant angle, PB is in the 
negative direc tion of the conventional y 
axis. In the program, the vector passes 
throug h its ent ire sweep of 360 degrees 
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and the sine curve is plotted by projecting 
BP pa ralle l to itself to measure off the 
va lue of each particular angle-sine as the 
vector rotates. Two circles are used merely 
for convenience. The graphic would be 
too confused if all the angle-sine measures 
we re taken from the one circle. 

•C R:ftg;IO~l::t:,it"''nitu~t i 

.. . '"'""':;;;,;:, . ···········: '. 
: t 

' 
1st. qu•dr•nt in,1, 4th. ciuadNnt .an.It 

RC: is pniti ,, AC isntutivt 

Fl&URE2 

Explaining the tangentjunction 

The cosine could have been treated in a 
sim ila r man ne r but, instead, the 
opportu nity is taken to cierive the curve 
by us ing the idea of the rotating vecto r 
lea d ing the sine func tion vector by 90 
degrees. This is achieved by starting the 
rotati ng vector along the 'j' or 'y' axis. 

The tangent function is plotted from the 
intercep t on the tangent at (1,0) of the 
unit circle by the rotating (and extended) 
vector. Figure 2 illustra tes this . 

This demo nstra tion prog ram could not be 
pro duced on a blackboard; and the 
graphics are visually attractive. Figure 3 
shows the final frame for the sine curve 
option, but the gradual construction of the 
graphic needs to be viewed to appreciate 
the theory which the program illustrates. 

For class use there should be some 
prel im inar y explanation, but thi s is 
inherent in most dem onstra tion programs. 
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Di scuss ion after the runn ing o f the 
prog ram shou ld clarify the followi ng . 

1. The algebra ic sign s of the th ree 
functions in each o f the quadran ts. 

2. The.sine and cosine , in modulus, are 
less than or equal to unity. 

3. The sine of (say) 120 degrees is equal to 
the sine of 60 deg rees. 

4. Names: cosine= COmplimentaryS INE, 
tangent is deri ved from the intercep t on 
the TAJ GENT to the unit circle. 

ABOUT THE PROGRAM 
The listing is wr itten for the mode l B or 
Ma ster 128, and is st ruct ured with five 
ma in procedure s. PROCtime enab les the 
selection of a va riable rate for the rotating 
vector. PROCmenu enables the selection of 
the si ne , cosi ne or tangen t function . 
PROCcircle draw s the two circles which are 
comm on to each of the optio ns. PROCnxes 
draws the relevant axes and calls up the 
par ticular procedure to plot the chosen trig 
function. PROCe11d pr esents a choice of a 
re-run , or a different rate or exit. 

PROClin e, PROCfirst and PROCsecond 
pr odu ce the rotating vector and the lines 
for p rojection or for the tangent intercept. 
The latter is in red to make it easier to 
follow w hat is happ ening. 

There arc a huge range of concepts that 
can be su pp o rted w ith this electronic 
b lackboard app ro ach; it w o uld be 
inter esti n g to see w h at id eas o th er 
read ers can come up with . 

10 REM Program Curves 
20 REM vers ion B 1.0 
30 REM Author D.N.Atkinson 
40 REM BEEBUG OCtober 1992 
50 REM Program subject to copyr ighl 
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60 : 
100 MODE 1 
110 ON ERROR GOTO 230 
130 PROCtime 
140 PROOnenu 
160 VDU23,l,O;O;O;O; 
170 PROCcircle(230) 
190 PROCcircle(1050) 
210 PROCaxes 
230 ON ERROR OFF:~i0DE7 
240 IF ERR<>17 THEN REPORT:PRINT' at 1 

ine ";ERL 
250 END 
251 : 

1000 DEF PROCmenu 
1010 PRINT:COLOUR 129:CIS:PRINT TAB(8,4 

); "GRAPHS OF TRIG FUNCTIONS" 
1020 PRINI'TAB(8, 5) ; "-------------- -- ---

1030 PRINT:PRINT' Select the trig functi 
on to be displaye d and then press RET 
URN" 

1040 PRINT: PRINT" 1. SINE" 
1050 PRINT:PRINT" 2. COSINE" 
1060 PRINT:PRH,l'I'" 3. TANGENT' 
1070 PRINT: INPUT F% 
1080 IF F%<1 OR F%>3 THEN PRINT: PRINT " 

Enter l , 2 or 3": GOTO 1070 
1090 COLOUR 128:CLS 
1100. ENTIPROC 
1101 : 
1110 DEF PROCci rcle(L) 
1120 FOR A=O TO 8*A'IN(l) STEP 0.1 
1130 X=L+l80*COS(A) :Y=512+180*SIN(A) 
1140 PLOT 69,X,Y 
1150 NEXT 
1160 IF F%=2 THEN PRINT TAB(3,25);" No 

te that Cosine(A) is produced" 
1170 IF F%=2 THEN PRINT TAB(3,26); " 
by plotting sine(90+A)" 

1180 ENDPROC 
1181 : 
1190 DEF PROCaxes 
1200 MOVE 435, 512 
1210 DRAW 845,512 
1220 MOVE 460,300 
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1230 DRAW 460,724 
1240 MOVE 640,300 
1250 DRAW 640,724 
1260 MOVE 820,300 
1270 DRAW 820,724 
1280 VDU28,3,4,37,l 
1290 COLOUR 129:CLS 
1300 IF F%=1 THEN PROCsinecurve 
1310 IF F%=2-THEN PROCcosinecurve 
1320 IF F%=3 THEN PROCtangentcurve 
1330 ENDPROC 
1331 : 
1340 DEF PROCsinecurve 
1350 PRINI' TAB(2, 3); "Sine curve from 0 

to 360 degrees" 
1360 PRINI' TAB (2, 3) ; "-- -- -- -

1370 FOR A=(F%-l)*PI/2 TO F%*PI/2 STEP 
0.1 
1380 PROCline(230) 
1390 FOR A=F%*PI/2 TO (F%+1)*PI/2 STEP 

0.1 
1400 PROCline(l050) 
1410 FOR A=(F%+l) *PI/2 TO (F%+2)*PI/2 S 

TEP 0.1 
1420 PROCl ine(230) 
1430 FOR A=(F%+2)*PI/2 TO (F%+3)*PI/2 S 

TEP 0.1 
1440 PROCline(1050) 
1450 PROCend 
1460 ENDPROC 
1461 : 
1470 DEF PROCcosinecurve 
1480 PRINT TAB(0,3);"Cosine curve from 

0 to 360 degrees" 
1490 PRINI' TAB(0,3); "- --'-- - -- -

1500 FOR A=(F%-l)*PI/2 TO F%*PI/2 STEP 
0.1 
1510 PROCline(230) 
1520 FOR A=F%*PI/2 TO (F%+l )*PI/2 STEP 

0.1 
1530 PROCline(230) 
1540 FOR A=(F%+1)*PI/2 TO (F%+2)*PI/2 S 

TEP O .1 
1550 PROCl ine(1050) 
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1560 FOR A=(F%+2)*PI/2 TO (F%+3)*PI/2 S 
TEP 0.1 

1570 PROCline(l050) 
1580 PROCend 
1590 ENDPROC 
1591 : 
1600 DEF PROCtangentcurve 
1610 PRINT TAB(0,3);"Tangent curve from 
0 to 360 degrees" 
1620 PRINT TAB(0,3); "--- ----

1630 MOVE 550,140 
1640 DRAW 550,825 
1650 MOVE 730,140 
1660 DRAW 730,825 
1670 MOVE 410,140 
1680 DRAW 410,825 
1690 MOVE 1230,140 
1700 DRAW 1230,825 
1710 T=INKEY(lOO) 
1720 FOR A=O TO PI*.35 STEP 0.075 
1730 PROCfirst 

. 1740 Q=INKEY(50) 
1750 NEXT 
1760 FOR A=.65*PI TO PI STEP 0.075 
1770 PROCfirst 
1780 Q=INKEY(50) 
1790 NEXT 
1800 FOR A=PI TO l .35*PI STEP 0.075 
1810 PROCsecond 
1820 Q=INKEY(50) 
1830 NEXT 
1840 FOR A=l.65*PI TO 2*PI STEP 0.075 
1850 PROCsecond 
1860 Q=INKEY(50) 
1870 NEXT 

1880 PROCend 
1890 ENDPROC 
1891 : 
1900 DEF PROCend 
1910 VDU28,0,31,39,0 
1920 PRINI' TAB(5,28);"'fype 1 for anothe 

r trig function" 
1930 PRINT TAB(5,29);"'fype 2 to change 

the speed" 

continued on page 20 
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Designing Near Letter Quality Characters (Part 21 
Elaine Kemp continues her series on making your printer 

j ump through hoops. 
Last month, the program Design was 
presented as an aid for designing printer 
characters. This month, we look at 
designing both NLQ and d raft 
characters. The first part of the program 
SciFont is given and th is shows the 
defin itions of some dra ft characters for 
scientific no tation. Next mon th's listing 
wi ll give the defin it ions of the NLQ 
characters ( it is assumed that yo ur 
printer can accept redefined characte rs). 
If your printer uses a different matrix 
from llx8 for draft and 23x16 for NLQ 
then SciFont w ill not work for your 
p rinter without extensive modification . 

ENTERING THE PROGRAM 
Design calculates U1e data which must be 
sent to the prin ter in order to redefine 
the characters in the printer's RAM. 
SciFont illustrates on e method of 
actually using th is data in o rder to 
redefine several characters - each 
character has been defined individually. 
The advantage o f this approac h is that 
you need only type in the definitions of 
the characters you require. You sho uld 
type in line 100, and also includ e lines 
1250 to 2180. 

Now type in the two lines necessary for 
each character you requ ire using the REM 
sta temen ts as a guide. Do not alter the 
line numbering or the program will not 
work and you wou ld find it impossible to 
add further lines next month. Howev er, 
you should alter any contro l codes to suit 
your own printer. Save fue first part of the 
program as ScPart1. 
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If you wish to des ign yo ur own 
characters, then the progra m should act 
as a guide for you to use your own data . 
The first number in PROCdata(N%,M%) 
is the line number of the data for the 
characte r, and the second is the number 
of data items, 17 for dra ft characters and 
52 for NLQ. The definition s given for 
the ch aracte rs include horizonta ll y 
adjacent dots. 

N.L.Q. Character Designer 
Press RETURN when ~ou have fini s hed 

·Red efi ning b 

• The Space Bar sv t5 a po int 
The Delete kev clears a poin t 
Use the arro w ke~~ to ~ove t h e cur sor 
Grid co-ordi n at e s : 5 7 Flag: 8 

Redefining the letter 'b' 

DESIGNING CHARACTERS 
You should consu lt yo ur manual fo r 
guidance on designing new characters 
for your printer. If the characters you 
design are to be used in conj un ctio n 
with your p rinter' s own font, then they 
should have a similar appea rance. A 
careful examina tion of severa l letter s of 
the N LQ font on the Pa nason ic KX­
P1180 indi cated the follow ing : 

Lower case letters without descenders 
or ascenders have the ir base on the 
th ird row and their top in the twelfth 
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row. In dra ft these positions are the 
second a nd sixt h rows . The gr id co­
ordinates of the cursor are displayed in 
the program Design, to help posit ioning 
the dots. 

Draft Character Designer 

Press RETURN when you have finish e d 

Redefining l 

• f~: ~:r~f~8 k~ysgt:a:sp:i~!int I 
Use the arrow keys to MOYe the cur s or 

L_o_r_i_d_c_o_-_o_r_d_i_n_a_t_e_s=,==6==5====F=l=a=9=,==1=:: 

,:. ' 

If there is an ascender, as in b and d, then 
the ascender occupies rows 13 to 16 as 
well (see Fig.1). In draft these posit ions 
are rows 7 and 8 (see Fig.2). Upper case 
letters occupy rows 3 to 15. Most of the 
Greek capi tal let ters in Scifon t occupy 
rows 3 to 16. 

Lower case letters wi th descende rs like 
q an d p ar e printed us ing the lowe r 
eight p ins. Th e base position of these 
lette rs is then in row 5 and the top row 
14 (see Fig.3). In draf t these will be rows 
3 and 7. 

The Panasonic printe r man ual sugges ts 
tha t for N LQ let ters the star t and end 
pos itions should be in ·odd numbered 
colum ns. It is no t easy to de termine the 
widt hs of characters, bu t 19 columns for 
w ide characte rs, and 15 for 'medium' 
w idth characters gives a satisfacto ry 
appearance . Charac ters should usua lly 
sta rt in th e first colum n . No t all the 
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characters in Scifont confo rm to these 
guidelines . 

When d esign ing d raft characters, 
remember that for horizonta lly adjacent 
do ts the second dot will not be printed 
out normally, even if you are required to 
speci fy them (they are incl uded in the 
defi n ition to enable p r in tin g in N LQ 
mode w hen se lecte d from the contro l 
panel). Thus, when placing do ts next to 
each othe r in th e same row, an odd 
nu mber of dots will usually give a better 
. ....... 

H.L,Q, Character Designer 

Pre s s RETURN when you have finished 

Redefining,., 

• The Space Bar s et s a point . 

~~: f~!~~~r~:vk~~;arg !oe:1 rie cursor 
Grid co - ordinat~s: 12 6 Flag: 

Desigining lambda 

STORIN G CHARACTERS 

e 

When a new cha r acte r has been 
designed, the defini tion of the character 
is stored in the p rint er 's RAM. Befo re 
you down load any new characters, the 
entire character set should be copied by 
the prin ter from its ROM defini tion set to 
its RAM. If this is no t do ne then the 
remai ni ng cha rac ter defini t ions a re 
em pty. If only a few new characters are 
needed they can be stored in place of 
infreque ntly use d characters wi th ASCII 
val ues below 128. These few characte rs 
could also be redefined for the screen as 
well. In this case the printe r should be set 
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to print using the download font, either 
being selected from the Basic program, or 
by sendi ng control codes from a word 
processor. Direct substitu tion may then 
be used . 

USING THE PROGRAM 
Th e program should be run from Basic 
with the printer on line. If you have 
typed in the who le program PROCdemo 
will be run. This w ill print out the fu ll 
characte r set in draft, but if it doesn't 
then look at your manual to check that 
the correct codes are bei ng sent. The 
program leaves the printer w ith the 
internal font selected. In some printers 
the reset command (ESC @) will clear the 
dow nload font, if this is the case with 
your pr inter you must ens ur e that this 
command is not sent. You may then enter 
your word processor. 

Scifont redefines the printer's .cha racter 
set in both the normal ASCII locations 
and in those of the alternate character set 
(sometimes called the Italic set). If your 
new characters are sto red in locations 
below 128, then it is easy to pr int a new 
character. When the printe r 's internal 
font is selected, all characters appear as 
normal, both on the screen and on paper. 
If the download font is selected then the 
redefined characters are printed out on 
paper. Printing new characters will be 
considered in more detail next month. 

So now you know how to design an 
en tire character set - if anyone pro du ces a 
good one then please let us have a copy 
here at BEEBUG. 

10 REM Program ScPartl 
20 REM Version B 1.0 
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30 REM Author Elai ne Kemp 
40 REM BEEBUG October 1992 
50 REM Program subj ect to copyright 
60 : 

100 PROCdownload 
110 REM Al l the fol lowing ar e Draft eh 

aracter s 
120 REM The character in bracket s is t 

he character used for substit ution 
130 REM If the character is preceded b 

y I then i t is defined in the Ita lic pos 
i tio n 

+) 

140 PROCdata(3000,17) :REM half( ") 
150 PROCdata (3010, 17) :REM th i rd (#) 

160 PROCdata( 3020, 17) :REM quarter ($) 

170 PROCdata( 3-030,17) :REM plus/minus ( 

180 PROCdata (3040, 17) :REM di vide (/) 
190 PROCdata (3050,17) :REM degrees (0) 
200 PROCdata (3060, 17) :REM 2 subscr ipt 

(2) 

210 PROCdata(3070, 17) :REM 2 supers crip 
t (I 2) 

220 PROCdata (3080,17) :REM 3 subscript 
(3) 

230 PROCdata (3090, 17) :REM 3 superscr ip 
t ( I 3) 

240 PROCdata (3100,17) :REM 4 subscr ipt 
(4) 

250 PROCdata (3110, 17) :REM 4 super scr ip 
t (I 4) 

260 PROCdata (3120,17) :REM Contains (: ) 
270 PROCdata( 3130,17) :REM Does not con 

ta i n (I : ) 

280 PROCdata(3140, 17) :REM Is an el emen 
t of( ; ) 

290 PROCdat a(3150, 17) :REM Is not an el 
ement of (I ; ) 

300 PROC:data (3160,17) :~ Less than or 
equal s (<) 
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310 PROCdata(3170,17) :REM Much less th 
an (I <) 

320 PROCdata(3180,17) :REM Approximatel 

y = (=) 

330 PROCdata(3190,17) :REM Not equal to 
(I =) 

340 PROCdata(3200,17) :REM Greater than 
or equals (>) 

350 PROCdata(3210,17) :REM Much greater 
than (I>) 

360 PROCdata(3220,17) :REM Equivalent ( 
?) 

370 PR0Cdata(3230,17) :REM Not equival e 
nt (I ?) 

380 PROCdata(3240,17):REM Infinity (@) 

390 PROCdata(3250,17) :REM Delta (D) 
400 PROCdata(3260,17):REM Phi (F) 
410 PROCdata(3270,17) :REM Garoma (G) 

420 PROCdata(3280,17) :REM Lambda (L) 
430 PROCdata(3290,17) :REM Omega (0) 
440 PR0Cdata(3300,17) :REM Pi (P) 

450 PR0Cdata(3310,17) :REM Psi (IP ) 
460 PROCdata(3320,17) :REM Sigrra (S) 
470 PROCdata(3330, 17) :REM Theta (T) 
480 PROCdata(3340,17) :REM alpha (a) 

490 PROCdata(3350,17) :REM beta (b) 
500 PROCdata(3360, 17) :REM del ta (d) 

510 PR0Cdata( 3370,l7):REM eta (e) 
520 PROCdata(3380,17):REM phi (f} 
530 PROCdata(3390,17):REM gamma (g} 
540 PROCdata(3400,17} :REM iota (i) 
550 PROCdata(3410,17} :REM kappa (k) 
560 PROCdata(3420,17}:REM lambda (1) 
570 PROCdata(3430,17} :REM mu (m} 
580 PR0Cdata(3440,17}:REM nu (n} 

590 PROCdata(3450,17):REM omega (o) 
600 PROCdata(3460,17) :REM pi (p} 

610 PR0Cdata(3470,17} :REM psi (Ip) 
620 PROCdata(3480,17} :REM rho (r) 
630 PROCdata(3490,17} :REM sigrra (s} 
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640 PROCdata(3500,17) :REM theta (t) 
650 PROCdata(3510,17} :REM tau (It) 

660 PROCdata(3520,17} :REM xi (x} 
670 PROCdata(3530,17} :REM zeta (z} 

1240 : 
1250 PROCdemo 
1260 TIME=0:REPEA'IUN1'ILTIME>200:VDU3 
1270 END 
1280 : 
2000 DEF PROCdownload 
2010 CLS:PRINT"Please wait while the da 

ta " ' '" is downloaded to the printer" 

2020 VDU2,l,27,1,58,l, O,l,O,l,O 

2030 ENDPROC 

2040 : 
2050 DEF PROCdata(N%,M%) 
2060 RESTOREN%:FORI%=1TOM%:READdata%:VD 

Ul,data%; :NEXT 
2070 ENDPROC 
2080 : 

2090 DEF PROCdemo 
2100 VDUl,27,1,37,l,l,21:RE}l Select dow 

nload font 
2110 FOR I%=32 TO 126:PRINT CHR$(I%}; :N 

EXT:PRINT 
2120 FOR I%=160 TO 254:PRINT CHR$(I%);: 

NEXT:PRINT 

2130 VDU6,l,27,1,120,l, l,2 1:REM Select 

N.L.Q. 
2140 FOR I%=32 TO 126:PRINT CHR$(I%);:N 

EXT:PRINI' 
2150 FOR I%=160 TO 254:PRINI' CHR$(I%);: 

NEXT:PRINT:PRINT 
2160 VDU6,l,27,l,12 0,l,0:REM Select dra 

ft 
2170 VDUl,27,1,37,1,0:REM Select ROM fo 

nt 
2180 ENDPROC 
2190 : 
2200 REM Draft defini t ions fol l ow 
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2210 REM Note change in line numbers 
3000 DATA 27,38,0,34,34,138,2,244,8,16, 

32,73,147,17,21,9,0:REM half 
3010 DATA 27,38,0,35,35,138,2,244,8,16, 

32,81,149,21,29,19,0:REM third 
3020 DATA 27,38,0,36,36,138,2,244,8,16, 

34,70,138,18,63,2,0 :REM quarter 
3030 DATA 27,38,0,43,43,135 , 34,34,34,25 

0,34,34,34,0,0,0,0:REM plus/minus 
3040 DATA 27,38,0,47,47,137,16,16,16,21 

4,214,214,16,16 ,16,0 , 0:REM divide 
3050 DATA 27,38,0,48,48,133,96, 144,144, 

144,96,0,0,0,0,0,0:REM degrees 
3060 DATA 27,38,0,50,50,5,9,19,17,21,9, 

0,0,0,0,0,0:REM 2 subscript 
3070 DATA 27,38,0,178,178, 133,72, 152,13 

6,168,72,0,0,0,0,0,0 :REM 2 superscript 
3080 DATA 27,38,0 ,51, 51,5,17,21,2 1,29,l 

9,0,0,0,0,0,0 :REM 3 subscript 

3090 DATA 27,38,0,179,179,133,136, 168,l 

68,232,152,0,0,0,0,0 , 0:REM 3 superscript 

3100 DATA 27,38,0,52,52,7,2,6,10,18,31, 
2,2,0,0,0,0 :REM 4 subscript 
3110 DATA 27,38,0, 180,180,135,16,48,80 , 

144,248,16,16,0,0,0,0:REM 4 superscript 
3120 DATA 27,38,0,58,58,136,28,34,34,34 

,34,34,34,34 , 0,0,0:REM contains 
3130 DATA 27,38,0,186,186,136,28,34,34, 

34,127,34,34,34,0,0,0 :REM Does not conta 
in 
3140 DATA 27,38,0,59,59,136,28,42,42,42 

,42,42,42,42,0,0,0 :REM Is an element of 

3150 DATA 27,38,0,187,187,136,28,42,42, 
42,127,42,42,42,0,0,0 :REM Is not an ele 
ment of 
3160 DATA 27,38,0,60,60,135,2 ,34,2,82,2 

,138,2,0,0,0,0:REM Less than or equals 
3170 DATA 27,38,0,188,188,136,16,40,68, 

130,16,40,68,130,0,0,0:REM Much less tha 

n 
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3180 DATA 27,38,0,61,61,137,36,72,72,72 

,36,18,18,18,36,0,0:REM APproximately = 

3190 DATA 27,38,0,189,189,137,40,40,42, 
44,56,104,168,40,40,0,0:REM Not equal to 
3200 DATA 27,38,0,62,62,135,2,138,2,82, 

2,34,2,0,0,0,0:REM Greater than or equal 

s 

3210 DATA 27,38,0,190,190,136,130,68,40 

,16,130,68,40,16,0,0,0:REl-! Much greater 

than 
3220 DATA 27, 38,0,63 ,63,137,84,84,84,84 

,84,84,84,84,84,0,0 :REM Equivalent 

3230 DATA 27,38,0,191,191,137,84,84,84, 
84,254,84,84,84,84,0,0:REM Not equivalen 

t 

3240 DATA 27,38,0,64,64,139,28,34,34,34 
,20,8,20,34,34,34,28 :REM Infinity 
3250 DATA 27,38,0,68,68,138,2,6,10,18,3 

4,66,130,98,26,6,0:REM Delta 
3260 DATA 27,38,0,70, 70,137,24,36,36,16 

5,255,165,36,36,24,0,0:REM Phi 

3270 DATA 27,38,0,71,71,138,130,254,130 

,128,128,128,128, 128, 128,64,0 :REM Gamna 
3280 DATA 27,38,0,76 ,76,139,2,6 ,10,16,3 

2,64,128,96,26,6,2 :REM Lambda 

3290 DATA 27,38,0,79,79,137,50,74,134,l 
28,128,128,134,74 ,50,0, 0:REM Omega 
3300 DATA 27,38,0,80,80,137,130,254,130 

,128,128, 128,130,254,130,0,0:REM Pi 
3310 DATA 27,38,0,208,208,139,128,64,48 

,8,137,255, 137,8,48,64 , 128:REM Psi 

3320 DATA 27,38,0 ,83,83, 137,130,198,170 

,146,130,130,130,130,198,0,0:REM Sigma 
3330 DATA 27,38,0,84,84,139,56,68,130,l 

86,146,146,146,186,130,68,56 :REM Theta 
3340 DATA 27,38,0,97,97,136,28,34,34,34 

,20,8,20,34,0,0,0 :REM alpha 
3350 DATA 27,38,0,98,98,7',127,132,164, 'l 

64,164,164,88,0,0,0,0:REM beta 
3360 DATA 27,38,0,100,100,135,12,82,162 
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,162,162,146,12,0,0,0,0:REM delta 
3370 DATA 27,38,0,101, 101,9, 64, 124,32,6 

4,64,64,64,64,63,0,0:REM eta 
3380 DATA 27,38,0,102, 102,7,56,68,68,25 

5,68, 68,56,0,0,0,0 :REM phi 
3390 DATA 27,38,0,103,103,8,64,64,32,22 

,9,22,32,64,0 ,0,0:REM garrroa 
3400 DATA 27,38,0, 105,105,184,0,0,0 , 60, 

2,0,0,0,0,0,0 :REM iot a 
3410 DATA 27,38,0, 107,107,134,62,8,8,20 

,20,34,0 , 0,0 ,0, 0:REM kappa 
3420 DATA 27,38,0,108,108, 137,130,132,l 

36,80, 32,16,8, 4, 2,0,0 :REM lambda 
3430 DATA 27,38,0 , 109,109,9,l,126 ,4 ,4,4 

,4,4,120,4,0,0 :REM mu 

3440 DATA 27,38,0,110 , 110,138,32,32,32, 
16,8,2,4,8,80,32,0:REM nu 
3450 DATA 27,38,0,lll,1 11,137,28,34,2,2 

,60,2,2,34,28,0,0:REM omega 
3460 DATA 27,38,0,112,112,137,34,60,32, 

32,32,32,32,60,34,0, 0:REM pi 
3470 DATA 27,38,0,24 0,240,9, 120,4, 4,4,l 

27,4,4,4,120,0,0:REM psi 
3480 DATA 27,38, 0,114,114,7, 63,72, 68,68 

,68,68,56,0, 0, 0,0:REM rho 

3490 DATA 27,38, 0,115,115,137,28,34,34, 

34,34,50,44,32,0,0,0 :REM sigma 
3500 DATA 27,38, 0,116,116,137,56,84, 146 

,146,146,146,146,84,56,0 ,0:REM theta 
3510 DATA 27, 38,0,244,244,137,32,32,32 , 

32,60,34,32,32,32,0,0 :RE1-l tau 
3520 DATA 27,38,0,120,120,136 , 128, 120,l 

64, 164,165,165,133,2,0,0,0:REM xi 
3530 DATA 27,38,0,122,122 ,136,64,56, 101 

, 165,165, 165,69,2,0,0,0:REM zeta 

Demos in the Classroom (continuedfrom page 14) 

1940 PRU.11' TAB(5,30);"Type 3 to END" 
1950 PRINT TAB (5, 31) ; "NOvl press RETURN" 
1960 INPUT I% 
1970 IF I%<1 OR I%>3 PRINT'' :GOT01920 
1980 COLOUR 128:CLS 
1990 IF I%=1 THEN GCOL0,3:GOTO 140 
2000 IF I%=2 THEN GOTO 130 
2010 COL.OUR 128:CLS:END 
2020 ENDPROC 
2030 DEF PROCline(M) 
2040 MOVE M, 512 
2050 DRAW M+180*COS(A),512+180*SIN(A) 
2060 DRAW 460+(A*l80/PI- (F%-1)*90),512+ 

180*SIN(A) 
2070 W=INKEY(n*lO) :NEXT 
2080 ENDPROC 
2081 : 
2090 DEF PROCfirst 
2100 GCOL0,3 
2110 MOVE 230,512 
2120 DRAW 230+l80*C0S(A),5l2+180*SIN(A) 
2130 DRAl:I 410, 512+180*TAN(A) 
2140 GCOLO, l 
2150 DRAW 460+(180*A)/PI,512+180*TAN(A) 
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) 

2160 ENDPROC 
2161 : 
2170 DEF PROCsecond 
2180 GCOL0,3 
2190 MOVE 1050,512 
2200 DRAW 1050+180*COS(A),512+180*SIN(A 

2210 DRAW 1230,512+180*TAN(A) 
2220 GCOL0,1 
2230 DRAW 640+((180*A)/PI -180),512+180* 

TAN(A) 
2240 ENDPROC 
2241 : 
2250 DEF PROCtime 
2260 PRINT' ': PRINT" Select the time bet 

ween the vector rotations and then 
press REl'URN" 
2270 PRINT' ' :PRINT" Select 1 to 10, one 
being the fastest " 
2280 PRINT: INPUT n 
2290 IF n<l THEN n=l 
2300 IF n>10 THEN n=l0 
2310 ENDPROC 
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Mr Toad's Machine Code Corner 
This month the chips are down and our toad's in a hole. 

Happy Autumn, Toad fans . This month, 
Mr T was going to describe a marvellous 
project: you could use the spare bit in the 
flags registe r, bit 5, like this: 

PHP:PLA 
(put fla gs in the accumulator) 
ORA #&20 
(or AND #&OF set / reset bit 5) 
PHA:PLP 

See? A user flag of your very own, inside 
the 6502. You could test it with: 

PHP:PLA: 
AND #&20. 

However, the best-laid plans o' toads an' 
men ... it doesn't work; not for Mr T, 
anyway. The bit is always set, wha tever 
you do. Maybe someone w ill write in 
and explain why . It may be that it wou ld 
work on anot her version of the chip - I 
was using the 65C02 of a Master. Try it 
on an earlier Beeb, if you've go t one. 

CHIPS WITH EVERYTHING 
I'm sure you're aware that popu lar 
chips like the 6502 are made by seve ral 
manufacturers and are not necessarily 
identi cal internally. All they have to do 
is execu te the documented instruction 
set in the prescribed way, i.e. when 
certain pins on the chip go high or low, 
the chip must res p ond by pulling 
certain pins high or low in the right 
p at te rn . How this is ach ieved i s 
basica lly up to the manufac tur ers: they 
can redesig n the chip internally if they 
want. One cou ld make up a circuit out 
of t ri odes o r r elays w hi ch would 
interpret 6502 instructions correctly - it 
would just be a few tho usa nd tim es 
bigger, draw many kilowatts of power 
and run a few hund red or thousand 
tim es slow e r. It is said that in Ancient 
Greece, CPUs to ok the form of vast 
maze s inhabited by trained hamsters 
w hi ch ran through various ga tes on 
seeing certain little flags. Computing 
power wa s limited by the fact that the 
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hamsters would die of old age during 
any but the sho rtest routines. 

We all know, fo r example, that the 
Master's CMOS (Complemen tary Metal 
Oxide Semiconductor) 65SC12 chip 
reacts qui te differently from the older 
version when it comes to undocumented 
instructions, and others like the Turbo's 
R65SC102 are different again. So muck 
around with mystery flag five and see 
what turns up . Best effort sent in wins 
the customary "I'M A SWOT" badge. 

Two points of in terest do emerge from 
Mr T's failure, though : 

1. Have another look at the timings and 
effects on the flags of all the push and 
pu ll instructions. They vary. 

2. It' s worth remembering that you can 
fiddle with the real flags by the above 
technique , also you can do tricks like 
TXY (tran sfer X to Y) by pushing one 
and pulling the ot her . And, when the 
only purpose of a pull is to balance the 
stack , pull any regis ter you like. 

While we're on about hardware, this 
seems like a good time to answer Trefor 
Greeb of Llanbibwg Isaf, who w rit es: 
"What is all them ROM and RAM and 
EPROM, then? They are very confusing, 
isn' t it, Dai Broga ?" Thank-you very 
much , Mr Greeb , don' t call us ... 

THE NAMING OF PARTS 
The funny thing abou t the name 'RAM ' 
is that it isn't used to mean what it 
stands for - Random Access Memory . 
'Random Access' simply means that one 
can retrieve the contents of any address 
without going thro ugh all the addresses 
in front of it. The only medium st ill in 
use which isn't random access is cassette 
tape, which has to be wou nd to the start 
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of any given block of data. Discs are 
random access, since the head can be 
stepped to any desired track, and 
although it may have to wait for the right 
sector to spin past, this is virtually 
instantaneous. 

In the early days of computing, many 
weird and wonderful lashups were used 
to store data, including (honestly!) long 
glass tube s full of mercury with a piezo­
electric device at one end turning the bits 
of data into pulses of pressure, and 
another device at the other end to pick 
up the signal s a little while later, clean 
them up and send them back to the start 
again. To read any given bit, you had to 
wait until it got to the end of the tube: 
not random access. Still, ROM wasn't 
built in a day. 

Any modern type of memory chip is 
random access, be it RAM, ROM, 
EPROM or whatever, in that any address 
can be read by the CPU which puts the 
address on the address bus and sets the 
read/write line to 'read'. The chip in 
which the se le cted address resides 
decodes the address and read s the 
conten ts. It puts the byte onto the data 
bus and Bob's yer uncl e. What we call 
RAM is, in fact, any type of read /write 
memory, and in practice RAM is also 
volat ile - it loses its memory when the 
power is off. 

The most common type of RAM chip is 
Dynamic RAM or DRAM. Each bit of 
data is held in just one capaci tor which is 
either charged or discharged. You can get 
an awful lot of capacitors on one chip 
but, because the tiny capacitors formed 
on the chip are far from leakproof, each 
address has to be refreshed every few 
milliseconds. This means that the CPU, 
or some other device, has to read the byte 
in each address and then write it back. A 
lot of power is wasted by the leakage of 
current and losses in the constant read 
and write operat ions, so the chi p~_get 
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very hot. In ham ste r-ma ze RAM, you 
had to keep feeding the cri tters every 
day, hence the word refresh . HRAM was 
also mainly nocturnal, which slowed it 
down a lot. On the Beeb , the video 
circuitry looks after the refreshing in the 
intervals between CPU cycles, so no time 
is lost. 

There is also a type of memory known 
as Static RAM, in which each bit of data 
is stored in a flip-flop. This is quicker 
and flip-flop s don't leak, so no 
refreshing is needed and little power 
used - almost no power at all if the chip 
is idle - but since each flip-flop contains 
many components, muc h more space is 
taken up. 

The Master's clock chip contains 50 spare 
bytes of CMOS static RAM which is 
maintained by the battery and holds the 
'CON FIGURE' information. What a pity 
the whole memory can't be held in 
battery-backed RAM! Most of the 50 
bytes are free, though, and you can use 
them. Perhaps we'll discuss it in a future 
issue. 

The word ROM means what it says -
Read-Only Mem ory. It cannot be 
written to, but the data is n o t lost 
when you switc h off. Things like the 
MOS ROM, which are produced in 
quantity, have the data built in when 
they are made (mask-programmed), 
but quite a lot of commerc ial Sideways 
'ROMs' come in EPROMs - Erasable 
Programmab le ROMs. These are blank 
ROM chips which hold stored charges 
a bit like DRAMs, but can only be 
written to by a device called a blower, 
which uses a higher voltage than the 
normal supply of 5V. The charges th en 
last for years, but they can be erased 
und er ultra-violet lig ht. Blowers are 
also some t imes still called burners , 
because before EPROMs there were 
PROMs which were programmed by 

continued on page 24 
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Interrupt Driven Motor Control 
In which John Richardson plays secretaries. 

I recently had to catalogue a collection of 
old books that was composting away in 
our loft. Being a reader of this magazi ne, 
I naturally turned to BEEBUG's Filer for 
this. task. How ever, it was not practical to 
take a Master up into the height s of the 
house and so I dictacted the details of the 
books as I found them and returned with 
relief to the keyboard ready to enter 
them into Filer for sorting and 
cataloguing . 

It was only then that I realized that 
controlling a tape pla yer with one hand 
and typing with two exposes certain 
anatomical inadequaci es which I suspe ct 
I share with mo st BEEBUG readers. I 
found m yself wishing for one of thos e 
foo t operated switches be love d of 
secretaries. 

Now the BBC and Master have provision 
for controllin g a cassette player that most 
o f us will not have used since those 
prehistoric days when di sc drives were 
£60 0 and we spent h alf our live s 
"Sea rchin g", " Load ing " o r pressing 
"RECORD th en RETURN". If , like me, 
you have a redundant tape recorder with 
mot or control it is a simple matter to 
prog ram a key to switch it on or off and 
thus emu late a foot switch. The pro gram 
listed at the end of this article does this 
via the key-p ressed interrupt and thu s 
should wor k from most app lications. 

When the code produced is installed, the 
Tab key is turned int o a togg le th at 
op e rate s th e casse tt e relay and thu s 
elicits that click you will not have heard 
for years . The Tab key was an obv ious 
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choice because of its prominence; normal 
function of the Tab key can still be 
accessed by pressing down Shift 
simultaneously, which bypa ss es the 
routine. 

PROGRAM NOTES 
Type in the short program and save it to 
disc before running it. When run it will 
assemble the required code at &AB3 - the 
memory normally reserved for cassette 
or serial operations and which should be 
free on most machines. Master users may 
opt instead for &DDOO by changing the 
value of start% in line 120. It will then 
ask whether you wish to save the code 
and on receiving a 'Y' it pr ompts for a 
filename. Once sav ed the code is most 
conven iently placed in a library directory 
where it can be accessed with the normal 
..filename. The program works from 
Basic, View , Wordwi se and even the 
usually impenetrable Interword . 
Strangely , however , it doe s not work in 
Edit. 

10 REM Program Motor Control 
20 REM Version B 1.0 
30 REM Author JM Richardson 
40 REM BEEBUG October 1992 
50 REM Program subject to copyright 
60 : 

100 MODE 3 
110 osbyte=&FFF4:oswrch=&FFEE 
120 star t %=&AB3 
130 FOR pass=O TO 3 STEP 3 
140 P%=star t% 
150 [ 
160 OPI' pass 
170 : 
180 .prepar e 
190 LDX #2:LDA #14:JSR osbyt e 

23 



Interrupt Driven Motor Control 

200 LDA #service MOD 256:STA &220 
210 LDA #service DIV 256:STA &221 
220 LDA #0:STA f l ag 
230 RTS 
240 : 
250 .service 
260 PHP:PHA:TYA:PHA:TXA:PHA 
270 : 
280 CPY #9 
290 BNE canyo n 
300 LDX#&FF:LDY#&FF:LDA#&81:JSR osbyt e 
310 CPX #&FF 
320 BF.Q canyon 
330 : 
340""LDA fl ag 
350 EOR #1 
360 TAX:STA flag 
370 LDA #&89:LDY #0:JSR osbyte 

380 
390 PLA:PLA:PLA:PLP:LDA #0 
400 RTS 
410 : 
420 .carryon 
430 PLA:TAX:PLA:TAY:PLA:PLP 
440 RTS 
450 : 
460 . fla g 
470 ] 
480 NEXT pass 
490 : 
500 PRINT'5ave Code (Y/N)? '; 
510 IF INSTR('Yy",GEI'$)=0 PRINT "No' :E 

ND 

520 INPUT'Yes ." ' "Filenaroe: •name$ 
530 c$="5AVE "+name$+" '+STR$-(st art %) 
540 PRINI' '*"+c$:0SCLI(c$ ) lfil 

Mr T~ad's Machine Code Corner (continued from page 22) 

burning out internal lin ks lik e 
thousands of tiny fuses. 

There are of ten EPROM blowers and 
erasers going cheap in the BEEBUG 
small ads, and Mr T wou ld suggest you 
consider buying one . The inimitable 
TOAD ROM 90 live s in SRAM socket 8 
and contains a cus tomise d collection of 
extra sta r-comma nds . It also p lays 'Land 
Of Hope And Glory' when you sw itch 
on and displays a pretty screen. You can 
put your own EPROMs into cartridges , 
too. 

In th e Compact, the CONFIGURE 
paramet ers are held in an EEP ROM 
in s tead of CMOS RAM. This is an 
Electrically Erasable Programmable 
ROM wh ich is not volatil e - it keeps its 
data without a batter y when the pow er 
is off - but can be erased and 
programm ed without specia l devices. 
Both EPROMs and EEPROMs h ave a 
limited number of erase/ program 
cycles, after which they conk out. 
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WHEN IS A ROM NOT A ROM? 
Finally, a bit of jargon peculiar to the Beeb 
- 'ROMs' in RAM. Being a philologist by 
training , Mr T like s that one as a nice 

,, examp le of semantic drift : because Basic, 
View, etc. as well as a lot of commercial 
programs for the BBC B were in separa te 
ROM chips - and much commercial stuff 
still is for the Master - the word ROM 
acquire s the ex te nded meaning 'any 
software to run on a Beeb between &8000 
and &BFFF'. The correct 'ROM image' is 
even mor e confusing. That ' s the way 
langu age goes, reptile reade rs. 

Got it, now , then, is it, Mr Greeb ? The 
Nobbl er's Arms in Llanbibwg will never 
be the same again once you've held forth 
on this lot for an hour or two. 

Next month Mr T looks for a new nation 
to offe nd . (It 's 1992 - wh y not France? 
Ed. ) We will also be publishing the 
layout of a hamster-maze co-pro cessor 
for the BBC B, modified for racing-gerbils 
on the Turbo version . lfil 
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Quadric Surfaces 
This fascinating program by Jan Stuurman, originally published in BEEBUG 

Vol.6 No.3, allows exciting three-dimensional images to be displayed. 
Three -dimensional graphics on a 
comp uter screen are always fascina ting 
to watch. Wire -fra me graphics are the 
mos t popular , and computationally the 
easiest way of picturing a graph in three 
dimensions. However, ordinary wire­
frame pictures are often confusing to the 
viewer, as it is often difficult to see which 
lines are in the foreground and which are 
behind. Removing hidden lines is one 
way of solving this ambiguity, and a 
program to do thi s was published in 
BEEBUG Vol.4 No.6 . The price we 
usually pay for removing hidden lines is 
the loss of all detai ls of the hidden parts 
of the su rface. 

The method used here, in the program 
Quadric, also creates an illusion of 
dept h, but retains some details of the 
parts in the backgr ou nd. This is 
ac hiev ed by a comb ination of colour 
and dot density. The part of the surface 
that is "c losest " to the viewer is more 
brightl y coloured and its dots a re 
connec ted by lines (usi ng PLOT 5). 
Points in the background are separated 
(using PLOT 69) and co loured less 
brightly. 

RUNNING THE QUADRICS 
PROGRAM 
To illustrate the power of this method, 
data for seven diff e ren t surfaces is 
included as part of the Quadric program 
listed below. Type in the program and 
save to di sc before running . After 
choos ing a surface from the menu , the 
user is asked to enter values for the co­
ordi nate angles . The defau It va lues are 
30, 0 and 90 degree s for the x, y and z­
axes respectiv ely. Pressing Return "leaves 
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the angles of the co-ordinate axes 
unchanged. The user is finally asked 
whether or not the axes are to be drawn. 

An example graph 

The values of the most important 
parameters are show n in a text area on 
the right of the screen, leaving an almost 
square graphics window on the left . 
Once plotting of a surface is completed, 
the user is offered a number of options. 
Screens may be dumped to a prin ter , 
using any suita ble mode 1 screen dump 
routine. Alternatively, the screen may be 
saved to dis c for quick *LOADing. 
Remember to use the same colour 
assignmen ts (VDU 19) before reloading 
previously saved screens . Pres sing the 
Escape key at any time will take you 
back to the menu screen. Op tion 'Q' will 
quit the program. 

You can readily exper iment with the 
program by va ry ing any of the 
parameters contained in the data 
statements (lines 10000 to 10630), or the 
funct ions themselves in the same lines. If 
you wan t to try alte rnative colour 
combinations , then change the VDU 19 
statemen ts at lines 1020 and 1030, and 
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the assignments at line 1040. Users with 
monochrome screens may well find this 
worthwhile. 

MATHEMATICAL NOTES 
The first s ix sets of data statements 
generate the main types of quadric 
surface (derived from quadratic 
equations). All other (non -degenerate) 
quadric surfaces are derived from these 
by rotation, translation and scal ing. The 
seventh set of data statements creates a 
non-quadric surface around a multiple 
saddle point. 

VERTICAL: 

HORIZ.O~'[.A!, __ _ 

Figure l 

The position of the co-o rdinate axes is 
determined by their angle relative to the 
BBC's horizontal and vertical axes as 
shown in figure 1. Positive angles are 
rotated anti-clockwise. The orienta tion of 
the x-axis is late r reversed by the 
program so that positive x-values lie 
"towards" the viewer. 

PROGRAM NOTES 
The last set of DATA statements (lines 
10700-10720) shows the general format. 
The user can easily add new graph 
specifications using this format. Note, 
however, that the last data statement 
must contain a "?" as at line 10700, and 
that se ts of data sta rt at consecutive 
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hundreds, i.e. 10200, 10300, etc. When 
experimenting with new graphs, choose 
large values for xstp and ystp initia lly. 
Once the co-ordinate end points and 
scal ing factors are determined, the step 
values can be adjusted to give the 
clearest picture. 

If the express ion of the graph includes 
the function SQR, the variable S% is set 
to TRUE. Lines 2200-2240 then extract the 
argument of the SQR function, arg$, from 
the expression by balancing brackets: 
when the number of opening and closing 
brackets after SQR are equal, arg$ is 
contained between the outermost set of 
brackets and MID$ is applied. 

Similar treatment will be necessary for 
expressions that con tain o ther Basic 
functions with restricted domains. For 
the functions LOG and LN line 6060 
becomes: 

6060 IF S% I F EVALarg$< =0 GOTO 
6100 

while for ACS or ASN we get: 
6060 IF S% IF EVALar g$< - 1 OR 

EVALarg$>1 G0'.!1'.) 6100 

It is, of course, also necessary to change 
the SQR in line 2190 to the new Basic 
function keyword. In all these cases lines 
6020 and 6120 must be omitted from the 
program, and line 6070 simplifies to: 

6070 Z=EVAL(expr $) 
When the expression includes SQR, both 
branches of the surface are plotted 
corresponding to the positive (CHR$ 43) 
and the negative (CHR$ 45) val ue of the 
square -root function. Thi s is achieved 
most easily by the REPEAT -UNTIL 
construct as in lines 6020 and 6120. 

10 REM Program Quadric 
20 REM Version B 1.4 
30 REM Autho r Jan Stuu r rnan 
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40 REM BEEBUG October 1992 
50 REM Program Subject to Copyright 
60 : 

100 MODEl:ON ERROR GOTO 900 
110 PROCinit:DIM os 40 
120 PROCmenu 
130 PROCaxes:PROCparam 
140 PROCsurface:PROCoption 
150 M0DE7: *FX4, 0 
160 END 
170 : 
900 IF ERR=l7 GOT0120 
910 VDU26,23, 1,255;0;0;0; :*FX4, 0 
920 REPOR'r: PRINT" at li ne '; ERL 

930 END 
940 : 

1000 DEFPROCinit:*FX4,l 
1010 VDU23,l,0;0;0;0; 
1020 VDU19,0,0;0;19,l,4;0; 
1030 VDU19,2,5;0;19,3,7;0; 
1040 black=0:blue=l:magenta=2:white=3 
1050 COLOUR128+white:CLS:COLOUR blue 
1060 PRINTTAB ( 5) "3D GRAPHICS: QUADRIC S 

URFACES" 
1070 VDU24,0;32;956;988;29,480;512; 
1080 L=476:GCOL0,128+black:Q%=0 
1090 xc=30:yc=0:zc=90:dr=PI/180 
1100 ENDPROC 
1110 : 
2000 DEFPRQCmenu LOCALB%,G%,N%,0%,P% 
2010 VDU28,0,31,39,l,12:COLOUR blue 
2020 PRINTTAB(l5, 2) "GRAPH MENU" :N%=-l 
2030 REPEAT N%=N%+1:RESTORE (10000+100* 

N%) 
2040 READname$:IF name$=' ?" GOTO 2060 
2050 PRINTTAB(8,4+N%)name$ 
2060 UNTIL name$="?":COLOUR black 

1 2070 PRINTTAB(2,5+N%)"Use CURSOR (UP/DO 
WN) keys and REI'URN' 
2080 PRINTTAB(ll) "to select option . " 
2090 REPEAT 
2100 PRINTTAB(5,4+0%)SPC2;TAB(5,4+Q%)"> 

> II; 

2110 0%=Q%:G%=GET 
2120 IF G%=138 Q%={0%+1)MODN% 
2130 IF G%=139 Q%=(0%+N%-l)MOCT-1% 
2140 UNTIL G%=13 
2150 RESTORE (10000+100*0%) 
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2160 READ name$,expr$ 
2170 READ xmin,xmax,xstp,ymin,ymax,ystp 
2180 READ hscale,vscale 
2190 P%=INSTR(expr$,"SQR"):IF P%=0 S%=F 

· ALSE: ENDPROC 
2200 S%=TRUE:arg$=MID$(expr$,P%+3) 
2210 B%=0:P%=0:REPEAT P%=P%+1 
2220 IF MID$(arg$,P%,1)="(" B%=B%+1 
2230 IF MID$(arg$,P%,1)=")" B%=B%-1 
2240 UNTIL B%=0:arg$=MID$(arg$,2,P%-2) 
2250 ENDPROC 
2260 : 
3000 DEFPROCaxes LOCALG% 
3010 VDU28,0,30,39,20,12:COLOUR blue 
3020 PRINTTAB(4,0)'Enter angles of coor 

dinate axes ' 
3030 PRINTTAB(4)'or <RETURN> to leave u 

nchanged." 
3 040 COLOUR black: PRINTTAB { 4, 3) "ALL AN, 

LES ARE GIVEN IN DOOREES' :COLOUR blue 
3050 PRINTTAB{l4, 5) "X-axis :"; :xc=FNi {xc 

) 

3060 PRI1'1ITAB(l4,6)"Y-axis : ';:yc =FNi(yc 
) 

3070 PRINTTAB(l4, 7) "Z-axis:"; :ZC=FNi{zc 
) 

3080 XC=xc*dr+PI:YC=yc*dr :ZC=zc*dr 
3090 sx=SIN(XC) :sy=SIN(YC):sz=SIN{ZC) 
3100 cx=COS(XC) :cy=COS(YC):cz=COS(ZC) 
3110 PRINTTAB(6, 9) "Draw coordinate axes 

? {Y/N)' 
3120 REPEAT G%=GETAND&5F:UNTIL G%=78 OR 
G%=89 
3130 VDU28,0,31,39,l,12:CLG 
3140 IF G%=78 ENDPROC ElSE GCOLO,white 
3150 MOVE L*cx,L*sx:DRAW -L*cx,-L*sx 
3160 MOVE L*cy,L*sy:DRAW -L*cy,-L*sy 
3170 MOVE L*cz,L*sz:DRAW -L*cz,-L*sz 
3180 ENDPROC 
3190 : 
4000 DEFFNi(A) LOCALG%,X%,Y%,G$ 
4010 X%=POS+l :Y%=VPOS:PRINT" ";A 
4020 VDU31,X%,Y%:*FX15,l 
4030 G%=GET:IF G%=13 =A 
4040 PRINTSPC8:VDU31,X%,Y%,G%:G$=CHR$G% 
4050 REPEAT G%=GET 
4060 IF G%=127ANDLENG$>0 G$=LEFT${G$,LE 

N3$-1) :VDUG% 
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% 
4070 IF G%>45ANCG%<58 G$=G$+CHR$G%:VDUG 

4080 UNI'IL G%=13:=VALG$ 
4090 : 
5000 DEFPROCparam 
5010 PRIN'TTAB(15-LENname$/2,30)narne$; 
5020 VDU28, 31, 24, 39, 3 :d$=STRIJi.13$ (8, "- ') 
5030 PRINI'" RAN:;E" 'd$ 
5040 PRIN'ITAB(0,2)"X: ";xmin" to ";xma 

X 

5050 PRINITAB(0,5)"Y: ' ;ymin" to " ; yrna 

X 

5060 PRIN'TTAB ( 0, 9) " SCALE" 'd$ 
5070 PRINITAB(O,ll)"horz: ";hscale ; 
5080 PRIN'ITAB(O, 12) "vert : '; vsca le; 
5090 PRIN'TTAB(0,15) " AXES" 'd$ 
5100 PRIN'ITAB(O, 17) "X: ";XC"'Y: ";yc "'Z 

: 
1•zc 

5110 ENDPROC 
5120 : 
6000 DEFPROCsurface LOCALX,Y,Z,D% 
6010 fore=blue :back=magenta 
6020 sign=41:REPEAT sign=sign+2 
6030 FORY=ymin TO ymax STEpystp 
6040 FORX=xmin TO xmax STEPxstp 
6050 IF X<O D%=69:GCOL0,back 
6060 IFS% IF EVALarg$<0 GOTO 6100 
6070 Z=EVAL(CHR$sign+expr$) 
6080 PLOTD%, (X*cx+Y*cy+Z*cz) *hscal e, (X* 

sx+Y*sy+Z*sz) *vscale 
6090 IF X>=O D%=5:GCOLO,fore 
6100 NEXT 

6110 NEXT 
6120 UNTIL NOTS% OR sign =45 
6130 ENDPROC 
6140 : 
7000 DEFPROCoption LOCALG% 
7010 REPEAT VDU28,31,31,39,25,12 
7020 PRINI'" OPTION'' d$ 
7030 PRINT"COPY:durnpTAB :saveESC :menuQ 

:quit"; 
7040 REPEAT G%=GET:UNI'IL G%=135 OR G%=9 
OR G%=81 
7050 IF G%=135 PROCdurnp 
7060 IF G%=9 PROCsave 
7070 UNI'IL G%=81:ENDPROC 
7080 : 
8000 DEFPROCdwnp CLS 
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8010 REM INSERT CALL TO YOUR 
8020 REM SCREEN DUMP ROUTINE 
8030 ENDPROC 
8040 : 
9000 DEFPROCsave CLS 
9010 INPUT'Filename:'' fn$ 
9020 PROCoscli('SA. '+fn$+" 3000+4FFF") 
9030 ENDPROC 
9040 : · 
9500 DEF PROCoscli($os) :LOCAL X%,Y% 
9510 X%=os:Y%=0S DIV 256:CALL &FFF7 
9520 ENDPROC 
9530 : 

10000 DATA paraboloid,X*X+Y*Y-40 
10010 DATA -6,6, .4, -6,6 , .4 
10020 DATA 40,10 
10030 : 
10100 DATA el l ipsoid,SQR(36-X*X-Y*Y) 
10110 DATA ~6,6, .15,-6,6,1 
10120 DATA 35,45 
10130 : 
10200 DATA cone,SQR(X*X+Y*Y) 
10210 DATA -12,12, .8,-12,12,1 .5 
10220 DATA 16,20 
10230 : 
10300 DATA hyperbolic paraboloid,Y*Y*.8-
X*X 
10310 DATA -5,5, .4 , -5,5, .4 
10320 DATA 48, 18 
10330 : 
10400 DATA hyperboloid of 1 sheet,SQR(X* 
X+Y*Y-8) 
10410 DATA -8,8, .25,-8,8,1 
10420 DATA 16,30 
10430 : 
10500 DATA hyperboloid of 2 sheets,SQR(Y 
*Y-X*X- 1) 
10510 DATA -20,20, .4, -20,20,2 
10520 DATA 10,16 
10530 : 

' 10600 DATA not a quadr ic surface,X *X*X-3 
*X*Y*Y 
10610 DATA -3, 3,. l,-3, 3, .15 
10620 DATA 80,6 
10630 : 
10700 DATA ?, EXPRESSION IN X ANDY 
10710 DATA xmin,xmax,xstp,ymin,ymax,ystp 
10720 DATA hscale,vscale !ID 
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Graphics 
st 

Alan Wrigley continues his look at graphics 
programming 

COurSe In the last issue we 
introd uced graphics 

co-ordinates, and we saw th at text could 
be displayed either on the text character 
grid or at the graphics cursor. This month I 
wan t to look more closely at the 
commands whic h a ll ow yo u to dr aw 
graphics on the screen. 

PLOT 
The basic graphics comman d is: 

Pwr n,x,y 
where n is a number from O to 255 which 
determines the exact plotting action to be 
performed, and x and y are the hori zontal 
and ver tical OS co-ordi nates required to 
perform the action. The PLOT comma nd 
can carry out a wide range of functions 
from drawing straight lines to plo tting 
filled tr iang les. A filled rect angle can be 
created using two triang les . On a Master , 
the range of PLOT codes is extended to 
include circles, arcs, ellip ses, rectangles 
and para llelograms, as we ll as a flood fill 
func tion. Incidentally, if you don't have a 
Master, you will find some useful routines 
to draw circles and ellipses in the BEEBUG 
Function/Procedure Library (Vol.11 No.2) . 

Two of the actions whic h can be performe d 
by PLOT, i. e . moving to an abso lut e 
position and drawing a solid line, are so 
fundamental that each has its own Basic 
keyword. Thus instead of PLOT 4,x,y you 
can use MOVE x,y, and for PLOT 5,x,y you 
can use DRAW x,y. 

A full list of PLOT codes and their actions 
is given in the User Guide and the Master 
Reference Ma nu al , so we will not 
duplicate that informa tion here. The PLOT 
codes are di vided in to groups of eight, 
with each group relating to a pa rti cular 
functi on, for example so lid lines , dotted 
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line s, triangles and so on . Each function 
can be pl ot ted using eit h er relative or 
absolute co-ordinat es; in the first case, the 
co-ordin ates specified in x and y are taken 
to be relative to the cur sor posi tion, while 
in th e second case they are tak en as 
abso lut e scree n positions. Each of these 
methods has ad v antages in certain 
circumstances. 

To see how the PLOT codes work, try ou t 
the following short program: 

10 MODE 2:GCOL 0, 1 
20 PROCfill(l00,600) :PROCfil l (l00,400) 
30 GCOL 0,6:PR0Ce(280,800) 
40 PROCe (460, 800) :GCOL 0,1 
50 PROCfi l l (640,600):PROCfil l (640,400l 
60 GCOL 0,6:MOVE 820,800 
70 Pwr 21, 820,400:Pwr 21,948,40o· 
80 PLOT 21, 948,800:GCOL 0,2 
90 MOVE 1128,800:DRAW 1000,800 

100 DRAW 1000, 400:DRAW 1128, 400 
110 DRAW 1128,500:DRAW 1080,500 
120 END 
130 DEF PROCfi l l (x%,y%) 
140 MOVE x%,y%:MOVE x%+128,y%+100 
150 Pwr 85,x%,y%+200 
160 ENDPROC 
170 DEF PROCe(x%,y%) 
180 MOVE x%+128,y%:Pwr 17, -128,0 
190 PWI' 17, 0,-4 00:PLCYI' 17, 128, 0 
200 MOVE x%,y%-200:PLOT 17, 128,0 
210 ENDPROC 

Th e res ult of run ning th is program is 
show n in Figure 1. As you wi ll see, we 
have used a number of different graphics 
command s and PLOT codes here. PROCftll 
creates a fille d t rian gle (two of which 
make up the letter B) using PLOT code 85 
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(plot filled triang le at absolute co­
ordinates). PROCe creates the letter E, this 
time using code 17 (plot dotted line 
relative to cursor position). The letter U is 
drawn in lines 70-90, using code 21 (plot 
dotted line at absolute co-ordinates), and 
finally the letter G is created using 
DRAW since this is made up of 
straightforward solid lines plotted at 
absolute co-ordinates (we could just as 
easily have used PLOT 5). 

COLOUR 
If you run the program above, you will 
see that various lett e rs are drawn in 
different colours. All graphics plotting is 
done in a pre-determined colour, which is 
normally the current graphics foreground 
colour (some PLOT codes allow you to 
use the background colour or th e inverse 
of the current colour but we will not 
consider th ese for now). This means that 
the colou r must be se t beforehand, and 
this is done with the GCOL comma nd. 
This is similar to the COLOUR command 
used to set the tex t colour, but it takes two 
arguments inst ead of one, providing a 
number of variations which make it 
especially useful for graphics 
programming . The second argument is the 
colour number, while the first allows you 
to specify a plotting action. We will look 
more closely at this in a moment (for the 
time being we are u s ing O as the fir s t 
argument, which means "use the spec ified 
colour to plot"). First of all, th oug h, it is 
n ecessary to explain the difference 
between logical and physical colours, 
since you will ofte n come acros s these 
terms when programming graphics. 

You will no doubt b e aware that there are 
eight available colours on the BBC micro, 
plus a further eight flashing colour pairs, 
making sixteen in all. The se are the 
"ph ysical" colour s and are numbered from 
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0 to 15, such that bla ck is O and flashing 
white/black is 15. The full list of 
physicaltco lour numbers is given in the 
User Guide. 

However, not all screen mod es can display 
16 colours, and so for each mode there is a 
range of "logical" colour numbers , from 0 
to 1, 0 to 3 or O to 15 dep ending on whether 
the mode supports 2, 4 or 16 colours. In 
eac h m ode, a spec ific ph ysica l colour is 
"mapped" on to eac h logical colour; for 
example, in mode 1 which is a 4-colour 
mode, the default colours are bla ck, red , 
yellow and white in that order. GCOL 0,2 
would therefore set yellow as the graphics 
foregro und colour, while GCOL 0,3 would 
set white, even though yellow and white 
ha ve physical colour numbers of 3 and 7 
respect ively. 

It is important to note that when using the 
GCOL command (and for that matter 
COLOUR too), it is the logical number that 
is specified, not the ph ysical colo ur 
number. In other words, when you us e 
GCOL 0,1 you are telling the ope rating 
system "use whichever colour is current ly 
mapped to logical colour 1". However, you 
can at any time al ter the mapping of the 
colours by choosing a different physical 
colour for any given logical number . This 
is done with the VDU19 command. For 
examp le, if you decided you would rather 
have blue instead of red as logica l colour 1, 
you would use: 

VDU19, l,4 ,0, 0, 0 

The first parameter to the command is the 
logical number you wish to change, in this 
case 1, while th e second parameter is the 
physical colour n umber you wish to map 
onto that logical number. In this case it is 4, 
since that is the physical number of blue. 
The three zeros have no significance but 
must be included to comp lete th e 
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command. Changing mod e reverts to the 
defaul t mapping for the new mode. 

There is nothing to stop you mapping the 
sa me physica l colour to two separate 
logical colours, and indeed in next 
m onth 's article we will be describing a 
programming technique which makes use 
of this facility to enable you to move one 
object behind another. 

GCOL 
GCOL can be used to se t either the 
foreground or background graphics 
colours to the logical colour specified. For 
the foreground you simply use the logical 
number its elf, while to a lter th e 
background colour you add 128 to the 
number. Thus in mode 1, using the default 
colours, the following line would se t the 
foreground colour to black and the 
background colour to yellow: 

GCOL 0, 0:GCOL 0,130 

Note that these commands on ly set the 
graphics colours, i.e. the colours which will 
be used whenever a graphics command is 
issued . They have no effect on text whic h is 
displayed using PR INT, the colour of 
which is determined by th e COLOUR 
command. This means that yo u can have 
different colours set at the sa me time for 
text and graph ics, but yo u are st ill 
restricted to the range of physica l colours 
which are currently mapped, since VDU19 
operates globally on all colours di sp layed. 
on the screen. 

So far we have onl y used the si mplest 
p lotting action ava ilab le with GCOL. 
However, the first argument to th e 
command can have a numb er of different 
values, which determi ne the effect of the 
plot. These are as follows: 
0 plot the colour specified 
1 OR the colour with the one already 
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there 
2 AND the colour with the one 

already there 
3 EOR the colour with the one already 

there 
4 invert the colour already there 
Plot actions 1-3 perform a bitwise logical 
operation on the two colours ( the one 
already on screen and the one specified in 
the second GCOL argument) . In oth er 
words, they perform in exactly the same 
way as the Basic keywords OR, AND and 
EOR. For example, if you type: 

PRINI' 1 OR 2 
the result will be 3. So if the pixel you are 
plotting is currently display ed in colour 1, 
and you have set the colour using GCOL 
1,2, it will change to colour 3. 

Screen display produced by program 

This allows you to achieve effects on the 
screen wh ich wo uld be difficult to do 
otherwise, for exa mple animation. By 
selecting the mapping of physical to logical 
colours carefully, you can make use of this 
technique to speed up animat ion and use 
less code in the process. If you are using a 
16-colour mode, you can map colours 8-15 

. (normally flashing) to various non-flashing 
colo urs , thus allowing you to map mor e 
than one logical colour to a given physical 
colour, as we mentioned ea rlier . In next 
month's article we will give some examples 
of the use of these plotting actions, as well as 
some specific techniques used in graphics 
programming, for examp le how to draw 
circles, and how to mix text and graphic s. 

!ID 
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SPECIAL 
50% Meinber s Discount on 

Beebug C & Stand Alone 
Generator 

Beebug C is the much acc laimed C 
programm ing language for the BBC 
Micro and Mas ter 128. Although 
normally only available on more 
powerful computers, Beebug C is a full 
implementation of the Kernighan & 
Ritchie standard. Feature s include: 

* Runs on BBC B, B+ and Ml 28 . 
* Compre hensive set of ANSI functions . 
* OS function s vdu, osby te, mode etc. 
* Command line interpreter. 
* Hoating-point math s. 
* Linker for multi -source programs. 
* Maths functions. 
* Expandable run-time library. * Stand alone generato r. 
* Full macro handling facilit ies . 
* Supp lied on 2 ROMs & library disc 

Norma l price:£79 .69 inc VAT 

Offer price: £39.85 inc VAT 

Stock code: 007 4 40T, 0075 SOT 
Please add £2.00 carn age. 

Printwise 
Printwise is a low-cost pub lishing aid 
allowing you to create professional 
looking magazines. lea flets, posters etc -
the possibi lities are end less. S impl y take 
your text file, use embedded commands 
to speci fy the font styles you require , 
and let Pr intwise do the rest. 

* 9 authe nt ic fonts from 4p t to 40p t. 
* Font designer for creating new fonts . 
* Fonts may be used on the same line. * Italics, bold. co ndensed , reversed etc. 
* Proportional spacing. * Subscript and supe rscrip t. 
* Left, centre, right & full justification. 
* Suitable for Epson compatib le printe rs. 

Printwise is easy to use and requir es no 
programmin g sk ills. It may be used with 
text files created on Wordwise, View, 
lnterWord, Mini Office and almo st any 
text editor . 

Normal price: £30.66 inc V AT 

Offe r price: £15.33 inc VAT. 
Stock code: 0085 40T, 0086 80T 

Please add £2.00 carriage. 

lheBEEBUGI 
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Master ROM 
The Mas ter ROM is a powerful 32K 
ROM packed with featu res to enhance 
the facilities of the Mas ter I 28. 

Disc Menu - A single command takes 
you to a full fea ture disc menu disp laying 
all the items in the current directory. You 
can change directories or run , copy, 
delete, rename se lected files. 

Control panel -Th is displays all the 
compute rs sta rus se ttings and the ROMs 
fitted. The cursor keys may be used to 
adjust any of the settings, which ma y be 
saved for future loading at any time. 

Disc command s - A whole range of 
usefu l ADFS commands, includi ng: 
*FIND , *FORMAT, *VERIFY, 
*BAC KUP , *ME RGE , *WIPE etc. 

Plus: 16K-64K Printer buffer 
Simple 16K-64K RAM disc 
Diary and automatic alarm 

Norma l price: £3 9 .84 inc VAT 

Offer price: £19.92 inc VAT 

Stock code: 0087 ROM 
Please add £2.00 carriage . 

Studio 8 
Studio 8 is a real- time studio syste m with 
digital recorde r , rhythm and drum machines 
which give hours of entertain ment. 

Studio - Allows playing and record ing in 
rea l time with keyboa rd and sequencer. 

Editor - A full -screen editor allow ing the 
precise editing of notes. 

Envelope editor - allows \he definition of up 
to 16 ampli tude and pitch envelopes. 

Instrument definer - Create up to 32 
instruments by combinin g pitc h and 
amp litude envelopes, volume & sustain . 

Plus many more features. 

Norma l price: £22.48 inc VAT 

Offer p rice: £1 J .24 inc VAT 

Stock code: 0009 80T 
Please add £2.00 carriage. 



OFFER 
BBC & Master software · 

Masterfile II 
Masterfile 11 is the best selling general 

purpose database for the BBC Micro and 

Master 128. It has many powerful 

features, but is easy -to-use and ideally 

suited for home, business or school. It is 

supp lied ready to run and no 
programming skills are required. 

* Menu driven for ease-ot~use . 

* Fast 'tag' sorting. 
* Flexible print layouts. 

* Global calculations. 
* File size limited only by disc capacity. 

* File append options. 
* Search for a particular match . 

* Sorting on any field or fields. 
* Direct fast access to any record. 

* Form designer. 
* Label printing facility. 
* Record insert.ion. 
* Example database and tag files. 

Normal price : £22.48 inc VAT 

Offer price : £11.24 inc VAT 

Stock code 0024 40T, 0025 80T, 

0081 ADFS for Master 128 only 
Please add £2.00 carriage. 

Command 
The Command ROM is a powerful 

communications package that may be 

both menu or command driven. 

Command may be used with Hayes and 

other intelligent modems . 

Text terminal - Use this co access 

scro lling text services such as Telecom 

Gold. XMODEM file transfer allows 

files to be sen t around the world. 

Viewdata terminal - A full fearure 

terminal giv ing access to Prestel and 

other Viewdata services. Frame s may be 

saved to disc, printed, tagged etc. and a 

full feature Viewdata editor is provided . 

Telephone directory - Set up the name, 

number and log-on for services you wish 

to recall at a later date. 

Command driven - A wide range of 

commands may be used in Basic to 

create applicati ons for your own 

individual needs. 

Normal price:£39.84 inc VAT 

Offer price: £19.92 inc VAT 

Stock code: 0073 ROM 
Please add £2.00 carriage . 

Qukkcalc 
Quickcalc is an easy -to-use disc based 

spreadsheet enabling you to use the calculating 

power of your computer without any need to 

program. It is ideal for personal accounts, stock 

contro l, and general financial planning. 

Features include: 
* 20 x 50 default spreadsheet. 
* Load, save and print spreadsheet. 

* Replicate into row, column or area. 

* Simple histogram capability. 

Normal price: £18.39 inc VAT 

Offer price: £9 .19 inc VAT 

Stock code : 0029 80T DFS 

Please add £2 .00 carriage. 

* Jndividual column widths may be 
altered at any time , 

* Min, max and sum functions. 

* V cry easy to use. 

Dumpmaster II ROM 
Dumpmaster provides fast screen dumps 

using up to 8 shades from any screen 

mode. It includ es a 'snapshot' facility to 

dump screens from programs while they 

are running. A wide range of printers are 

supported, including Epson compat ibles 

and the Star LCIO colour. 

Normal price: £31.68 inc VAT 

Offer price: £15 .84 inc VAT 

Stock code 0053. ROM 
Please add £2.00 carriage. 

Exmon II 
This acclaimed ROM adds over 60 

commands to maniplulat e and debug 

machine code programs . Features include: 

· * set breakpoints * trace * set registers 

* full-screen RAM editor * single-step 

* disassembler* dual scree ns * search 

* line assembler * program relocator 

Normal price:£32.70 inc VAT 

Offer price: £16.35 inc VAT 

Stock code: 0004 ROM 
Please add £2.00 carriage. 



512 + 512 Forum 
by Robin Burton 

After last 
month's brief 
interlude on 
applications 
compa tibility 

we'll again turn our attention to 
CHKDSK, continuing from the Forum of 
two months ago. 

We've looked at an example of how 
CHKDSK can recover loose clusters by 
creat ing a new directory entry for them 
and how this might help you to recover 
files or perhaps parts of files in certain 
circumstances. This month we look at 
another of CHKDSK's capabili ties, but 
first there's a short item prompted by 
one member's experiences. 

DOS PLUS 
I mentioned again at the end of 512 
Forum in the tenth ann iversary issue 
(Vol.11 No.1) that all 512 users should 
now be using DOS Plus 2.1. I also gave 
Acorn Customer Service's address for 
the upgrade for any members who were 
still using 1.2. 

One reader followed the advice, but 
received a reply from Acorn, without the 
upgrade, substan tially to the effect that 
Customer Services didn't deal directly 
with customers (no comment necessary, I 
trust) . 

To cut a long story short I telephoned 
Acorn Customer Services and learned 
that they were temporarily out of stock 
of upgraded discs, but thi s would be 
remedied shortly. However, that wasn't 
the cause of th e problem. Why this 
particular member had received such an 
odd and incorrect repl y was unknown, 
since neither of us had sigh t of the 
original letter. The perplexing reply was 
presumably the consequence of the letter 
going to the wrong department, to 
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someone w ho , unfortunately, didn't 
know and/or cou ldn 't be bothered to 
find out who should have received it. 

I can definitely confirm that Acorn will 
upgrad e your DOS Plus 1.2 discs to 2.1 
and it's still free of charge. In this area at 
le ast credit is due to Acorn for 
maintaining some support for the 512 in 
spite of the age of the system. I've often 
been quit e blunt in the past in my 
criticism of Acorn for their lack of 512 
support, but in this particular area they 
are to be congra tulated for maintaining 
support long after other supp liers would 
ha ve lost interest. That it's also a free 
service is even more remarkable. 

As an example of an alternative way of 
doing things , on the release of Windows 
3.1 in April Microsoft did offer a special 
upgrade price, but only to those who 
had purchased Windows 3.0 within the 
thirty days following the release of the 
new version. Even so it wasn't free, or 
even particularly cheap in the 
circumstances, but to add insult to injury 
the announcement was timed so that it 
didn't appear early enough for many 
people to become aware and to take 
advantage of it. Result? Pay again, in 
full! 

All credit to Acom then, but there are a 
few points that you must remember if 
you use the DOS Plus upg rade service. 
The upgrade may be free of charge to 
you, but it certainly isn't to Acorn. It 
actually costs them both in staff time and 
postage. Bear thi s in mind and tr y to 
make it easier for those who have to do 
the job. 

First, don't ask for an upgrade unless 
yo u return an original set of four 1.2 
issue discs. Acorn copy and send discs 
free of charge, so why should they 
supp ly free discs? Quite reasonably the 
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rule is: no discs sent, none returned and 
no upgrade. Next, since they're doing 
you a favour don't expect a response by 
return of post . For cost and common 
sense reasons disc copying and despatch 
is done in small batches, as and when it 
is justified. There might therefore be a 
delay of a week or two before you get a 
reply. 

Next, two of my own pet hates, and I 
know they frustrate and annoy others 
just as much as me. When you're giving 
time and effort free of charge there's 
nothing more infuriating than having to 
write out a return address label and 
paying for the postage too! If you can't 
be bothered to provide these items why 
should anyone else? As a matter of 
courtesy, when free help is sought you 
must supp ly a self-addressed label or 
packaging, complete with adequate 
return postage. I can assure you that 
even if it isn't used in all cases, the 
gesture is always appreciated. 

The other point is equally frustrating for 
one of two reasons. A short note of polite 
explanation of your request is needed. 
Don't expect all Acorn staff who happen 
to open the mail (ever heard of temps?) 
to recognise four 512 DOS Plus 1.2 issue 
discs and work out by divine inspiration · 
what they're for. They might ask 
someone who knows (or they might not) 
but they shouldn't have to do so. Make 
sure your package is clearly addressed to 
Acorn Customer Services, not to Acorn in 
general, ideally including mention of the 
512 DOS Plus upgrade. 

Equally important, don't hand write 
letters if your handwriting isn't clear and 
legible. The fact that you might be able to 
read it is no guarantee that anyone else 
can! I have a handwritten letter right 
now that I can't answer because I can't 
read it. No S.A .E. was supplied and I 
can't decipher the name and address (nor 
can anyone else I've asked) so I can't 
write and ask for a readable copy either. 
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If it was you, write again, but clearly this 
time please ! 

While it's true that for genuine ly 
personal correspondence a hand written 
letter is correct and a printed letter is, 
strictly speaking, impolite, that doesn't 
apply to business letters at any level. For 
business purposes, if you must write by 
hand perhaps because you have no 
printer, take the time to do so legibly. If 
you do have a printer, use it. 

All these points are common sense and 
basic courtesy, but you'd be surprised 
just how often these items are 
overlooked. If you're looking for free 
help you must make it easy for the 
person you're asking, then you may very 
well get what you want. If you make it 
difficult don't be surprised if you don't. 

As a final point, don't delay if you've 
been meaning to upgrade to DOS Plus 
2.1 but keep putting it off. Acorn made 
the point that they can't provide the 
service for ever. 

Now back to CHKDSK matters. 

DIRECTORIES 
Just as it's possible to lose a file from the 
failure of a disc write, a directory can 
also be lost after an update. The cause is 
a similar corrup_tion to those which can 
affect files, although thankfully the loss 
of a directory is much less common. 

However, counteri ng that is the fact that 
losing a directory obviously can be a 
much more serious problem. The 
immediate consequence is not just that 
all the files in the missing directory can 
no longer be accessed, but also, if there 
were any subdirectories in the directory 
all the files in those are now inaccessible 
too. 

However, as was mentioned two Forums 
ago, help may be available in the form of 
CHKDSK. It may not a lways be worth 
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trying to recover individua l files - that's a 
decision on ly you can m ake - but 
remember that a CHKDSK fix can be a 
much more attrac tive propos ition than 
reformat ting an en tire disc, even if you 
simply delete all the re cover e d 
temp orary files afterwards and replace 
them from good backup s with working 
co pi es. Thi s particularly applies to 
winchester users. 

It's also very worthwhil e to bear another 
important point in mind when a directory 
has been lost and CHKDSK mig ht recover 
it. Just because the top-leve l dire ctory is 
lost, ther e's no certa inty that any of the 
sub-directories or the files it contained are 
affected, they could very we ll be perfectly 
OK - if only you could access them . Well, 
so long as the ' lost' directory was in the 
root you may be able to. 

Using the same disc and conten ts as for 
the previo us exercises, I've arranged an 
example to illust rate the po,int. All that 
was necessary was (manually in an 
edi tor) to delete the root directory entry 
for SUBDIR1, with the resu lt that neither 
it, nor the files it contai ne d can now be 
accesse d by norm al means. Check the 
Forum two months ago for what the disc 
originally con tain ed if yo u missed it or 
have forgotten, but after this corruption 
the root directory display simply shows: 

volume in drive A has no label 
Directory of A:\ 

File not found 

just as if there neve r were any d irectories 
or files on the disc . 

ALTERNATIVE METHODS 
A t thi s poi nt yo u actua ll y have two 
opt io n s. Yo u could tell CHKDSK to 
recover files from loose clusters, as in the 
example two months ago, in which case 
it wi ll report four loose chain s on the 
disc, th ree of them being the inaccessible 
' re al' file s from SUBD IRl , the fourt h 
being the subdi rectory itself. To illustrate, 
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the display from a CHKDSK run with no 
parameter s (i.e. check files) looks like 
this: 

Errors found, F parameter not specified. 
Correcti ons will not be written to disk . 

13 lo st clusters found in 4 chains . 
Convert lost chains to files (Y/N)? n 

13,312 bytes disk space 
would be freed 

362,496 bytes total disk space 
362,496 bytes avai lable on disk 

Of course, on a working disc with more 
files and maybe several su bdir ecto rie s 
in a path too, if you choose thi s option 
all the recovered objects will end up in 
th e root directory toge ther. The y'll be a 
mixture of file s from all the 
s ubdir ec tories, as well as th e 
su bdire ctories themselves, each of those 
a lso appearing as recovered files. 

The problem with this approach is that 
you've then got to sor t ou t which ' files' 
were really subdirectories, plus which 
file s belonged to which (origina l ) 
subdir ectory as you copy them to a new 
disc or rename them . That might not 
sound too bad, bu t remember that none 
of you r original filename s will be used 
for the recovered files, so you might have 
trouble identify ing many of them . You 
ca n , though, iden tify subdirec tories 
reasonably easily by look in g at the 
contents, since the (old) filenames will be 
readable . 

If the lost di rectory wasn't in the root this 
app roach might be you r only opt ion, but 
for subdirectories los t fro m the root 
there' s a better way . The / R parameter 
te ll s CHKDSK to recover only root 
d irecto ry subdire ctories, so the 
subdirector y files remain untouch ed an d 
keep their origina l names. By issuing the 
CHKDSK command on our fault y d isc 
wi th the appropriate sw it ches , only 
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entries in the root that appear to be old 
subdirectories will be recovered. The way 
this works is that CHKDSK examines all 
deleted or otherwise invalid used root 
entries and reinstates only thos e which 
have the directory attr ibute bit set (bit 
four of the twelfth byte ). 

No te that the / F switch must be supplied 
if you want a fix. The command itse lf 
and its effects can be seen in th e 
following display. 

CHKDSK / R / F 

13 los t clus te rs found i n 4 chains . 
Recover f irst level di rectories {Y/N)? y 

362,496 bytes tot al dis k space 
1,024 bytes in 1 recovered 

dir ectories 
349,184 bytes available on disk 

As you can see, I confirmed the recovery 
request, a nd in th is ca se a singl e 
directory was recovered, although 
CHKDSK clearly knew about three other 
loose clusters. This means that the three 
real file s previously contai ned in 
SUBDIR1 have remained un changed 
(and un-named) . 

Using / R means that the only recovered 
objects that will app e ar in the root 
directory are d irectory entrie s, hen ce the 
compli cation of files be ing mixed with 
d irect ories is av oided. Naturally , at the 
same .time the number of recovered 
objects is going to be far fewer anyway, 
another very helpful point. 

However , even with / R helping, there's 
still a bit more work to do, as you'll see 
from the following DIR disp lay. This wa s 
issued immediate ly aft e r the above 
recovery run. 

volume in drive A has no label 
Directory of A:\ 

FILE0002 CHK <DIR> 
1 Fi le(s) 349184 bytes free 
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You can see that we only have on e 
recovered object and that it's a directory. 
Note also that there's neither a date nor a 
time for the recovered object. 

So far so good, but as you' ll discover if 
you now try to access the recovered 
directory, for example using 'CD ', all 
you'll get is an 'Invalid directory' message. 
The problem is that directory names don 't 
(and must not) have an extension . 

This means that you must now do a bit of 
manual disc editing , so that your 
recovered directory names are no more 
than eight characters long. Even if you 
don 't change the name s themselves, all 
the extension bytes in each entry (byte 
numbers 9 to 11) must be filled with 
spaces. Precisely where the root director y 
is on the disc depends on the disc 
capacity in question, for examp le on the 
360K disc I used the first sector of the 
root was number five, but in an 800K disc 
the first root directory sector would be 
number two. 

If yo u know enough about DOS discs 
you can work ou t where the root starts, 
but for an y format you can rely on the 
fact that it's very near the beginning of 
the disc. Therefore, the easies t way to 
find the root, if you don't know where it 
is, is to sta rt at sector zero and simp ly 
examine sectors one at a time until you 
find it. You can easily recognise it by the 
simple fact that it contains readabl e file 
or directory name s. 

Having found the root direc tory sector 
and searched for the name or names you 
need to amend, simply fill the three 
extension bytes with spaces. You'll find 
that, regardless of disc format, all DOS 
dire ctory entri es are always 32 bytes 
long. Any ent ry that start s with hex ES is 
a de leted entr y so don 't touch those even 
if they otherwise match one of your real 
names - amend only those entries created 
byCHKDSK. 

continued on page 4-0 
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BEEBUG Education 
by Mark K. Sealey 

Products: Peek-a-boo (Opposites 
and Around Our House) 

Supplier: Sberston Software Ltd 
Swan Barton, Sherston, 
Malmesbury, 
Wiltshire SN16 OLH. 
Tel. (0666 ) 840433) 

Price: £21.50 ex. VAT 

INTRODUCTION 
Sherston Software - established, not to 
say stalwa rt, producers of educational 
software for the entire Acorn range - is 
one of an increasingly limited number of 
firm s still publishing titles for the 
original BBC micro; this is surely one 
indicati on of the lasting worth of thos e 
systems. Thre e titl es have recently 
appeared for use in Infant classrooms: 
Peek-a-boo at Opposites, Peek-a-boo 
Around Our House and Three Little Pigs 
at H ome . A fourth (Peek-a-boo Around 
Our Town) was released last month but 
was not available for review. 

The first two (rev iewed this month) are 
described as "discovery packs", by which 
the somewhat unusual author team of 
mother and son means that there exists a 
world awaiting discovery by the user(s). 
To explore it,. the children will have to use 
both elementary comp ut e r skills 
(familiarity with keyboard and screen etc.) 
and the techn iques of simple reading. 

Is there a place in th e market for this 
type of sim p le product; how well do 
these offerings from Sherston match it if 
ther e is, and how could it be used? 

PEEK-A-BOO 
In each case for your money you get a 
si ng le disc (5.25" DFS or 3.5" ADFS 
form at), a teacher's book, two Concept 
Keyboard (A3 and A4) overlays and a set 
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of clearly printed soft card sheets. The 
latter can be used as prompts, flashcards 
or even - in an increasingly eccentric 
educational world - for spelling tests! 

Both programs are entirely self­
contained, though there are many 
possibilities for work away from the 
com puter , always a good sign. These 
include the development of essential, 
grouped, sight vocabu lary, appreciation 
of traditional literature and nursery 
rhymes, discussion arising from the 
programs' use of some ru d ime ntary 
aspect s of personal safety and hyg iene, 
work on pets, food and the senses etc. 

The subject matter is very, very simple: 
ideal for children of Reception, Year 1 
and possibly Year 2; though not really for 
childre n with learning difficulties or 
indeed for those whose first language is 
not English. 

Colourful graphics are used throughout 
and 'control' of what is happen ing is 
chie fly through the cursor keys, th e 
Space Bar and Retur n . To use the 
program is to. move through a series of 
interlinking locations (the woods, the 
garden, rooms in the house and so on), 
explo ring objects on the way and 
frequ e ntl y int eracting with them -
usuall y in a purposeful manner. 

It is possible, th ough, to press Escape 
and exit the current scene; this is a minus 
point as inq ui siti ve or inexperienced 
fingers co uld we! 1 find them se lves 
having to start from the beginn ing if they 
expe rim ent with th a t little (per haps 
unkn own) key at the top left of th e 
keyboa rd. 

The graphics are good, w hat is more, the 
sound effects appealing and just enough 
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pictorial detail is given to make the 
chi ldre n feel that there is something 
likely to be worthy of investigation - a 
closed cupboard, stairs to ascend, a tap to 
turn on etc. 

Effectively, the packages consist of a 
series of screens each of which can be 
explored independently . However, it is 
necessary to comp lete them all in order 
to get to the climax of the Opposites 
adventure, when Goldilocks is 
confronted with the three bears and the 
users are invited to decide whether 
"Goldilocks has been good or bad ... a 
discussion point for social and moral 
work", as the teacher's book says . 

THE TWO I ADVENTURES' 
Peek-a-boo at Opposites is just that: 
everywhere in the series of single screen 
scenes that the children explore they are 
presented with oppos ites . Goldilocks is 
either dressed or undressed, it is either 
night or day, she is either asleep or 
awake. If she is looking for something, 
she looks either to the right or to the left. 
The users travel with Goldilocks as she 
explores the rooms and environs of the 
house and event ually confronts the 
startled bears. 

No opportunity is missed to explore 
words in con text and hence present the 
concept of opposites. It is this extra 
reinforcement of a sometimes difficu lt 
concept for the very young that makes 
this just the better of the t,vo packages. 

Peek-a-boo Around Our House explores a · 
non-specific set of rooms and outbuildings 
with just the right sorts of differences 
between them to make them interesting: 
what will the flowerpot reveal? What will 
that mouse do this time? There is variety 
and yet consistency of language use, 
affording it interest and making young 
children want to return to the environment 
contained within the program. 
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TEACHER CONTROL 
In accordance with the varying needs, 
likely skills and previous experiences of 
the users, it is necessary to alter certain 
parameters in the programs; to this end a 
Teacher's Control opt ion is presented at 
the start of each application. Thi s 
displays the instructions and allows 
setting of sound level, and a time limit 
before which a response is expected in 
steps of 5 minutes from 10 to 30 - or with 
no limit. This function could be most 
useful for a teacher engaged on some 
other task who would be alerted if a 
child or group of chi ldren were 
completely stuck or off task in some way 
and yet had not drawn the teacher's 
attention to the fact. 

Unfortunately, control of this section is 
not as smooth as it might be: there is a 
menu with an arrow at its side , but if, 
say, the sound level chosen is displayed 
in a box, a rou te out of this men u screen 
is not immediately obvious. In fact, this is 
achieved by moving the arrow off the 
level selected and back down to the 
'teacher control' icon, which is the 
section you are in anyway . 

Otherwise the amount of say that the 
teacher (or child?) has in how the 
program is used is just about right. 

DOCUMENTATION 
The booklets to go with each program are 
slim - 20 pages - but well produ ced and 
contain all the information you are likely 
to want. The booklet for Opposites 
contains a minimal index as well. 

It is useful that screenshots of each scene 
are also reproduced in the booklets and 
these are accompanied by exhaustive lists 
of the words relating to the objects and 
events themselves - together with exact 
indications of what will happen at each 
and even elementary clues to help you 
progress. 
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SUPPORTING IDEAS AND 
ACTIVITIES 
Sherston have provided many of these; 
they range from the utterly sound such 
as the suggestion to make a word­
families book of th ose words taught, to 
an exhortation that the children should 
not do what Goldilocks did! Each book 
contains some half-dozen or so practical 
ideas, none of which would be out of 
place in a good Infant classroom . Only a 
few of them , though, are unlikely to 
suggest themselves to eve n the most 
inexperienced teacher. 

CONCLUSIONS 
Here are two not entirely origina l ideas 
with some small negative points ; but 
they are reasonably priced, contain much 
that will extend the concepts and skills 
addressed by the programs themselves . 
Because the scenarios will be familiar to 

children (though do not cater directly for 
flat-dwellers ... too many stairs!) and are 
very much of their world, motivation to 
make the most of them is high. 

The graphics and easy interaction are 
well executed, what happens in each 
'scene' ideally suited to the 
concentration spans of the target age­
range and the amount that actually 
happens (ears wiggle , babies splash , 
trains move) will draw and keep young 
users' attention. 

So, if you are looking for a way of 
squeezing a wealth of language (and 
some simple maths etc.) activity out of a 
straightforward yet intriguing computer 
environment and want to teach very 
young children some of the elements of 
keyboard use, Peek-a -boo could well be 
for you . ® 

512 Forum (continuedfrom page 37) 

NOTE: Take great care during this 
operation. The byte after the third 
extension byte is the attribute byte and 
you MUST NOT change it . The most 
likel y error of course, is that you 
overtype the attribute byte with a space 
which makes the entry into that of a 
normal file with the archive bit set . If you 
do have a slip and the attr ibute byte is 
altered, you MUST reset it to that of a 
directory entry, that is, it must contain 
the hexadecimal value 10 (decimal 16). 

I duly space-filled the extension bytes of 
the name on our test disc and the 
resulting display from DIR is now: 

Volume in drive A has no label 
Directory of A:\ 

FILE0002 <DIR> 
1 File{s) 349184 bytes free 

There ' s still no date or time but they 
aren't functional. You can also amend the 
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directory name to something more 
meaningful at the same time, but that's 
up to you. The vital change is to th e 
extension, so that 'CD' now selects the 
directory correctly . The three files 
(previously in SUBDIRl) therefore once 
again become normally accessible, as 
shown here . 

Volume in drive A has no l abel 
Directory of A:\FILE0002 

<DIR> 21-07-92 
<DIR> 21-07-92 

FILEl 3119 21-07-92 
FILE2 3119 21-07-92 
FILE3 3119 21-07-92 

13 :11 
13: 11 
13: 11 
13: 11 
13: 11 

5 File (s) 349184 bytes free 

The Forum has had a bit more space this 
month , but once again that's all for now. 
We'll round off ou r look at CHKDSK 
next month . 
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Pentiles 
Alan Gray invites you stop zapping and use your brain. 

Pentiles is a game w hich has elements of 
ski ll, strategy and lu ck; yo u will a lso 
need a good memory, and in the har d 
vers ion, be able to think and act swiftly. 

Pen tiles are comp osed of 5 rectangles 
called Tiles, which are joined to form the 
8 shapes shown in the diag ram. Tiles are 
meant to be square, but in mode 5 they 
appear as oblongs . The Red Target Zone 
alway s contains space for 60 tiles (12 
Pentiles), and can be any one of the 4 
sizes shown. 

Grid Layouts 

The ob ject of th e ga me is to cov e r 
comp lete ly the Red Target Zone w ith a 
series of Pen tiles. 

You can choose eit her the easy or hard 
version at the beginning of each game, and 
then you are offered 1 of the 8 Pentiles in 
random order. The Pen tiles may be rotated 
success ive ly th ro ugh 90 degrees by 
pressing the space bar. Shapes 6, 7 and 8 
have mirror images and have to be flipped 
ove r to g ive all possible orientatio ns by 
continuing to press the spa ce bar. 

When yo u reach th e required 
orie n tation, press cu rsor up. This w ill 
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allow you to move the Pentile in to the 
Target Zone , but you can no longer rotate 
it . Use the cursor keys to positi on the 
Pentile so mewhere within the Target 
Zone , then fix it by pressing Copy. 

T:i.:J.c "-".a:J..'-9 c=..1 e 

..16 T:i. "J..e- $ I..e ~ t 

Starting Off 

When you press Copy, each segment of 
the Pen tile fixed in the Target Zone will 
scor e points and these points will be 
added to the current total. Each time all 5 
segments of a Pe.1tile are fixed entirely 
within the Target Zone, the current tile 
value is increased by 5 points, otherwi se 
the value is decreased by 5. 

T:i. I. e- '-" a:J. -.. ---..1. e 

.16 T:i. :l..e,;"15: •~ --=-t: 
Pentile on the grid 

The first 6 or 7 shapes should be fairly 
easy to fix entir ely wit hi n the Target 
Zone, and you w ill see the tile value and 
current total progressive ly increase. 
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After the 8th or 9th pentile, you will find it 
more difficult to place the next one 
without creating prob lems for subsequent 
play, and may decide to fix only part of 
the shape wit hin the Zone. Segments 
ou tside the Target Zone are erased. 

T:i.I.e- " a.1ue = 30 

.1.& T:i.:J.,e,5= I.e,t=t 

Getting the hang of it now 

Once you are familiar with the shapes you 
should be able to decide where to leave 
spaces for pent iles which have not yet 
been offered. You get a maximum of 16 
Pentiles during a game, 2 of each shape. 

T:i.:l.e- "-" -illl 1 ... e=2 0 

-=,,. ;;1..,..._--,.-...--, ;K:IM =-w :;J;J ;--

Doing quite well 

WHEN WILL IT ALL END? 
The game en ds w hen you completely 
covered the Target Zone, have used all 16 
Pentiles or whe n you have fixed Pentiles 
in such a way that you cannot move the 
next one into the Target Zone. In the hard 
game you can also run out of time. 
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High score table 

You get a bonus of 500 points if you 
completely cover the Target Zone or 200 
if there is a sing le uncovered tile. If you 
score more than one of the famous little 
peopl e, you can enter your name in the 
top score table. 

'"".a i ... e = =:=;:e 
Ti.1,e,::s I.esFt 

The hard game 

GETTING HARDER 
The differences between the hard and 
easy games are as foJJows: in the easy 
game the target zone always has a depth 
of 6 tiles, but the hard game gives you a 
random depth betwe en 3 and 5. There is 
a time limit of about 3 minutes in the 
hard game indicated by a barrier which 
grows from left to right just below the 
Target Zone , until it stretches right 
across. The scoring potentia l is greater in 
the hard game as it sta rts with a tile 
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value of 25 points, and gives a maximum 
possible scor e of 3650 points (very 
difficult) . The easy version start s off with 
a tile value of only 10 points (with a 
maximum score of 2750). 

While playing the hard game with th e 
barrier almost closed, you may find that 
yo u have to move som e Pentile s partly 
off screen so that you can squeeze past 
into the Target Zone. 

PROGRAM NOTES 
If you don ' t like the sound effects, you can 
change line 100 to s%==0 to turn the sound 
off or to so/o==-15 for maximum vo lume. 

Warnin g! Pentile s use s the POI NT 
· command which seems very unreliable 
when using a second processor, so if you 
have one it mu st be sw itched off before 
playing. 

60 

00 

10 REM Program Pentiles 
20 REM Version B 1.0 
30 REM Author Alan Gray 
40 REM BEEBUG October 1992 
50 REM Program subject to copyright 
60 : 

100 s%=-10 
110 REM:s% controls volume(O to -15) 
120 DATA 140,140,150,180,190,220,230,2 

130 DATA 270,300,310,340,350, 420,430,5 

140 DATA 0,-1, - l,0,0,0,l,0,0,l 
150 DATA-1, -1,0, -l ,l,- l ,0,0,0,l 
160 DATAl,-1,-l,0,0,0,l,0,l,l 
170 DATA0,-1,0,0, -1, l ,0,l, l,l 
180 DATA-l,-l,-l,0,0,0, 1,0, - 1,l 
190 DATA-1,-1,-l,0, -l,l,0,l,l,l 
200 DATA- l ,-l, 0,-l,l, -1,-1,0,-1,l 
210 DATA-1,-1,0,-l,l,-l,l,0,1,l 
220 DATAl,-1,1,0, -1,l,0,l,l,l 
230 DATA- l,0,1,0, -1,l,0,l,1,l 
240 DATA-l,-l,0,-1, -1,0, -1,l,0,l 
250 DATA-1, -1,0, - l,l, - l, -l,O, l,O 
260 DATA0,-1,1,-1,l,0,0, l ,l,l 
270 DATA-1,-1,-1,0,0,0,0,l,l, l 
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280 DATAO,-l,l, -1,-1,0, ,0,0,- l, l 
290 DATA-l, -l , 0, -1,0,0,1,0,l,l 
300 DATAl,-1,0,0,1,0,-l,l,0,l 
310 DATA-1,-1,0, -l ,0,0,0,l,l,l 
320 DATAl,-1, - l ,0,0,0,l,O,- l,l 
330 DATA0,-1,1,-l,O,O, - l,l,O, l 
340 DATA-1,-1,-1,0,0,0,l,0,l,l 
350 DA'l'A-1,-1, -1, 0, 0, 0, 1, 0, 0, 1 
360 DATA0,- 1,1,-1, - 1,0,0,0,0,l 
370 DATAO,-l,-1,0,0,0, l,O,l,l 
380 DATAO,- l,0,0,l,0, -1,1,0,1 
390 DATAl,-1,-1,0,0,0,l,0 ,0,l 
400 DATA0,-1,-1,0, 0, 0,0,l,l,l 
410 DATA0, -1, - l,O,O,O,l,O, -l,l 
420 DATA-l,-1 ,0,-1, 0, 0,l,0,0,l 
430 DATA0,0,1,0,-1,l,O,l,l,l 
440 DATA-1, -1,-l , O,O,O, - l ,l,0, l 
450 DATA-l,0,0,0,1, 0, - 1,l,O,l 
460 DATA-l,- l,0,-1, - 1,0,0,0,0,1 
470 DATA-1, 0,0,0,-l,l , 0,l,l ,l 
480 DATA-1, - 1,0,-1, - l,0,0,0, -l,l 
490 DATA - 1,0,0,0,l,O ,O,l,l, l 
500 DATA 0,-l,-1,0,0,0,-1,1,0,l 
510 sp$=STRING$(20,' ") 
520 DIMu%(5),v%(5),x%(5),y%(5),sb$(5) , 

sb%(5) 
530 DIM px%(5),py%(5),pt%(16),sl%(8),s 

2%(8) 
540 VDU23,240,24,6 0,126,219,153,24,24, 

24 
550 VDU23,241,255,129,129,129,129,129, 

129,255 
560 VDU23,242,0, -2, -2, -2,-2, -2,-2 ,- 2 
570 VDU23,243,0,0,60, 60,60,60, 0,0 
580 VDU23,244,90,255,102,219,219,102,2 

55,90 
590 u$=CHR$240:a$=CHR$241 
600 b$=CHR$242:c$=CHR$243 
610 FORJ%=1T08:READ sl%(J%),s2%(J%) :NE 

XT 

XT 

620 RES'IQRE 3560 
630 FORJ%=1T05:READ sb$(J%),sb%(J%) :NE 

640 REPEAT:MODE4:PR0Csetl 
650 MODE5:PR0Cset2 
660 REPEAT:*FXll,50 
670 *FXlS, 0 
680 xp%=9:yp%=16:c%=pt%(n%) 
690 r%=S1%(c%) :RESTORE(r%) 
700 PROCread 

continued on page 56 
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Linked Lists (Part 3) 
By Mike Williams 

This month I propose to 
move on and develo"p 
further some of the 
concepts we have 
cons id ered previously. 
Much time has been 
spent studying linked 
lists and their properties, 
and no doubt many 
books have also been 
written on this subject. I 
don't intend to go to that 
ex tr eme by any means, 

but there is one form of 
linked list which is wor th 
looking at in some detail, 
and that is the doub ly­
linked list. 

In the linked list which 
we looked at prev ious ly, 
the pointers linked the 
elements of the list 
toget her in one direction 
on ly. Th ere are various 
consequences of th is: 
having reached one 
element, the only way to 
reach anot her element 
nea r to but preceding that 
one in the list is to follow 
the linked lis t from th e 
head of the list . It a !so 
means that in some of the 

list operations it becomes necessary to 
keep a record not only of the pointer to 
the next element, but also of the poin ter 
from the prev ious element to the current 
on e. This occurs when inserting an 
element into a list. 

These limitations can be overco me by 
associating two pointers with each 
elem ent in the list, one pointer to the 
next element, and a second pointer back 
to the preceding elemen t. Th is is 
illust rated graphically in figure 1. 

Before looking in more detail at operations 
on doubly-linked lists, there are two other 
variations to consider. With either a simple 
linked list as before, or with our new 
doubly-linked list, it can often make sense 
to have the tail of the list point back to the 
start of the list - in effect what we have is 
then a circular list. Again, our previous 
ideas involved the use of a head pointer to 
point to the first element or head of a list, 
but once we sta rt using circular lists, it 
becomes easier to make the head pointer 
one of the elements of the list itself. This is 
illustrated in figure 2 for a doubly-linked 
list. 

If we impl ement a doub ly-linked list in 
terms of arrays (as before) then we can 
choose the zero elem en t to be the list 
head. We will also require two link 
arrays, which we shall call LLink() and 

Figure 2. A doubly -linked circuit list mcludmg list head 
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RLink() to contain the Jinks to element s 
to the left and right respective ly of the 
current element. In an empty list both left 
and right pointers of the list head poin t 
to itself. 

We will still need a free list, but since we 
only eve r take or return elemen ts to the 
head of the free list we will imp lement 
this just as before, using the RLink 
pointers. The only difference is that the 
free list starts initially at element one, as 
the zero element is used as the list head 
even when the list is empty. Using th is 
arrangement, the relationship: 

RLink(LLink(X))=LLink(RLink(X))=X 
holds for any element X. 

ADDITI ONS AND DELETIONS 

L1 L2 

-1!1 ,., .. b I• I I+-
L 

before 

I• I l• I 
L1 L2 

after 

Figure 3 . Including an element into a 
doub ly-linked list 

If in a doubly -linked list we wish to 
insert a new element L between 
success ive chained elements Ll and L2, 
we can perform this from a knowledge of 
L1 or L2 alone. For example, to inse rt the 
new element before L2: 

LLink(L) =LLi nk(L2) 
RLink(LLink(L2)) =L 
LLink(L2)=L 
RLink(L)=L2 

L 1 

L1 

as the right pointer of Ll, which is of 
course set equal to the new element L. 

Similarly, we can now delete an element 
L from such a list from a knowl edge of L 
alone (see figure 4): 

RLink(LLink(L))=RLink(L) 
LLink(RLink(L))=LLink(L) 

These processes are implemented in the 
program listed with this article which 
impleme nts for a doubly-linked list the 
same funct ions as we implemented 
previously for a simple list. 

If you examine the program listing, 
which corresponds in broad outline with 
the previous impleme nta tion for simple 
linked list s, you should be able to 
identify where these two algorithms have 
been incorporated into the relevant 
functions and procedures. There are 
number o f interesting points which 
emerge from examining this listing, and 
these illustrate some of the advantages of 
thi s s tructure over th e supposedly 
simple r form . 

First of all, because the head of the list is 
s imply a node in the list (albeit one 
whose identity is fixed), we no longer 
have to trea t references to the list head as 
a special case. This greatly simpl ifies the 
coding. Likewis e, the fact that we have 
both forward and backward pointers (in 
relation to the diagrams right and left) 
reduces the complexity of the coding in 
some ways as Jess information is now 
needed. Compare the versions of the 
relevant procedures with those in the 
previous program . 

L L2 ,., . .. ,. , ,., .. .. I• I 1-l-
before 

L L2 (see figure 3). The order of 
these statements is crucial 
as I found to my cost when 
checking the program. The 
last expression involving 
RLink(LLink(L2)) interpre ts Figure 4. Deleting an elemen t into a doubly-linked list 
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There are also o ther advan tages an d 
possibilities, I h ave incl u ded two 
versions of the Display data op tion, one to 
display righ t (in ascending orde r) and 
one to displa y left (in descendin g order). 
The on ly differen ces betw een the two 
procedures is in the use of left or righ t 
pointer s as approp riate. 

The process of adding an element to the 
list inserts it before a specified element; it 
wou ld be just as easy to inse rt afte r an 
element by in terchanging left and righ t 
rege ren ces. In ge ner a l the only real 
di sadva ntage of a doubly-linked lists 
over a simp le link ed lis t is that the 
forme r needs more storage space 
(because we need to accommoda te two 
pointers). In most insta nces tha t is a 
small price to pay for the grea ter 
simplicity of coding, and greate r 
flexibility in manip ulating the list. 

10 REM Program List02 
20 REM Version B 1.0 
30 REM Author Mike Williams 
40 REM BEEBUG October 1992 
50_REM Program subject to copyright 
60 : 

100 ON ERROR REPORT:PRINT' at ';ERL:EN 
D 

110 DIM Data(500) ,LLink(500),RLink(500 

120 FOR 1%=1 TO 499:RLink(I%)=I%+1:NEX 
T 

130 LLink(0)=0:RLink(0)=0:free=l :end%= 
FALSE 

140 : 
150 REPEAT 
160 MODE7 :choice =FNmenu 
170 IF choice=l THEN PROCinput_data 
180 IF choice=2 THEN PROC:delete_data 
190 IF choice=3 THEN PROCfind_data 
200 IF choice=4 THEN PROC:display_dataR 
210 IF choice=S THEN PROC:display_dataL 
220 IF choice=6 THEN end%=TRUE 
230 UNTIL end% 
240 END 
250 : 

1000 DEF PROCadd_element {data) 
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1010 LOCAL L,L2,f%:f%=FALSE:L2=0 
1020 L=free:free=RLink(f ree) :Data(L)=da 

ta 
1030 REPEAT 
1040 L2=RLink(L2) 
1050 IF 12=0 THEN f%=TRUE ELSE IF dat 

a<l)ata(L2) THEN f%=TRUE 
1060 UNTIL f% 
1070 LLink(L)=LLink(L2) :RLink(LLink{L2) 

)=L:LLink(L2)=L:RLink(L)=L2 
1080 ENDPROC 
1090 : 
1100 DEF FNdelete_element(data) 
1110 LOCAL L:L=FNfind_element(data) 
1120 IF L=O THEN =L 
1130 RLink(LLink(L))=RLink(L):LLink(RLi 

nk(L) )=LLink(L) 
1140 RLink{L)=free:f ree=L 
1150 =L 
1160 : 
1170 DEF FNfind_el ement(data) 
1180 LOCAL f%,L:L=0:f%=FALSE 
1190 REPEAT 
1200 L=RLink(L):IF L=O THEN f%=TRUE E 

LSE IF Data(L)=data THEN f%=TRUE 
1210 UNTIL f%=TRUE 
1220 =L 
1230 : 
1240 DEF PROCdisplay_dataR 
1250 LOCAL L:L=RLink(O) 
1260 PRINT' ' "Display Data" 
1270 IF L=O THEN PRINT' 'List empty" :END 

PROC: 
1280 REPEAT 
1290 PRINT Data{L) 
1300 L=RLink(L) 
1310 UNTIL L=O 
1320 PRINT' "Press any key to continue': 

L=GET 
1330 ENDPROC 
1340 : 
1350 DEF PROCdisplay_dataL 
1360 LOCAL L:L=LLink(O) 
1370 PRINT'' 'Display Data" 
1380 IF L=O THEN PRINT''List empty':END 

PROC 
1390 REPEAT 
1400 PRINT Data(L) 
1410 L=LLink(L) 
1420 UNTIL L=O 

continued on page 53 
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Reach for the Stars 
David Cox presents a short routine to run Basic programs from *RUN. 

This little utility can be very useful as it 
provide s a quick way of running Basic 
program s, especially from within other 
programs, by using the "RUN command. 
Type in the listing on this page and save 
it as Starrun . 

To convert a Bas ic program , firs t load 
Starrun then insert the disc containing 
your program int o the drive ; running 
Starrun will displa y the disc's contents. 
To convert a file called Fred you w ould 
jus t type ' Fred' and awa y you go; *RUN 
Pred or just *Fred will now run th at 
program. The converted file is al so 
secu re from prying eyes, including your 
own, so make sur e you keep a normal 
Basic copy of your converted file. 

10 REM Program StarRun 
20 REM Version B 1.0 
30 REM Author O:lvid.C.Cox 
40 REM BEEBUG October 1992 
50 REM Program subject to copyright 
60 : 

100 MODE 7 
110 IF PAGE<>&llOO THENPAGE=&llOO:CHAI 

N'StarRUN' 
120 PROCAssernble 
130 REPEAT 
140 PROCLoadFile 
150 PROCSavefile 
160 UNI'IL FALSE 
170 END 
180 : 

1000 DEF PROCAssernble 
1010 osbyte=&FFj'4 
1020 FOR ION=O 'IO 2 STEP 2 
1030 P%=&18D7 
1040 [OPTION 
1050 .runfile 
1060 LOA ff&l9 
1070 STA &18 
1080 LOA #&BA 
1090 LDX #&00 

I 
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1100 LDY i182 
1110 JSR osbyte 
1120 LOA #&BA 
1130 LDX #&00 
1140 LDY #85 
1150 JSR osbyte 
1160 LDA F&BA 
1170 LOX #&00 
1180 LOY #78 
1190 JSR osbyte 
1200 LOA ~&8A 
1210 LDX #&00 
1220 LOY ~13 
1230 JSR osbyte 
1240 RTS 
1250 J 
1260 NEXT 
1270 ENDPROC 
1280 : 
1290 DEFFNlen(file$) 
1300 PRI!l1I'"Getting len . of file ' 
1310 file=OPENUP(f ile$) 
1320 handle=EXT#(file) 
1330 CLOSE #file 
1340 =handle+42 
1350 : 
1360 DEF PROCLoadFile 
1370 OSCLI(". ") 
1380 INPUT"Filename : • fnarne$ 
1390 start%=&18D7 
1400 len%=FNlen(fnarne$) 
1410 exec%=&18D7 
1420 PRI!l1I'"Loading file . ' 
1430 OSCLI(' Load "+fname$+' 1900') 
1440 ENDPROC 
1450 : 
1460 DEF PROCSavefile 
1470 PRI!l1I'"Saving file ' 
1480 OSCLI('Save '+fname$+CHR$(32)+STR$ 

-(start%)+CHR$(32)+STR$-(start%+len%)+CH 
R$(32)+STR$-(exec%)) 
1490 PRI!l1I'"fype *RUN •+fname$+" To run 

file . ' :FORtime%=0'I08000:NEXT:CLS 
1500 ENDPROC ® 
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Magscan Comprehensive Magazine Database 
for the BBC Micro and the Master 128 

An updated version of Magscan, wWch contains 
the complete indexes to all BEEBUG magazines 
from Volume 1 Issue 1 to Volume 10 Issue_ 5 

····················-r--mr· .. 1111111111111m111111111m11111111m 
ii BEEBUG MAGSCAN VOLUMES 1 - I O ii 
.. .... ... .. ............ ...... 1···1·1·····1······11·11·111111111111111111 

Volu me 
Type 
St ring 1 
String 2 
Logic 

10 
Review 
ADVENTURE 
CANE 
AHO 

Review: Stranded by Robico 
Adventure Game 
Vol.8 No.7 Page, 2 1 

BEEBUG Educ:ation/Educat i onal Softwa re 
BBC Soft/Hake • Wildlife, Garden 
Through the o..-agon's Eye,..Adventure Game 
Vol.8 No.7 Page, 26 

Review: The Last Days of Doom 
Topol ogi ka Adventure Game> 
Vol. '9 No. 2 Page ~5 

Magscan with disc and manual .£9.95 +p&p 
Stock codes: 0005a 5.25"disc 40 track DFS 

0006a 5.25"disc 80 crack DFS 
1457a 3.5" ADFS disc 

Magscan update £4.75 . +p&p 
Stock codes: 0011a S.2S"disc 40 track DFS 

0010a 5.25"disc 80 track DFS 
1458a 3.5" ADFS disc 

Magscan allows you to locate instantly all references 
to any chosen su bject mentioned anywhere in the 95 
issues of BEEBUG magazine to date. 

Just typ e in one or two descriptive wo rds (using 
DIOR logic) , and you can find any article or 

program you need, together with a brief descr iption 
and referen ce to the volume , issue and page 
numbe rs. You can also perform a search by article 
type and/or volume number. 

The Magscan database can be eas ily updated to 
include future magazines. Annual updates are 
ava ilab le from BEEBUG for existing Magscan users. 

Some of the features Magscan offers include: 

• full access to all BEEBUG magaz ines 
• rapid keyword search 
• flex ible search by volume number, article type 

and up to two keywords 
• keyword entry with selectab le AND/ OR logic 
• extensive on-scree n help 
• hard copy op tion 
• easily updatable to include future magazines 
• yearly update s available from BEEBUG 

Special Offers to BEEBUG Members October 1992 

1407a ASTAAD3 • 5' Disc (DFS) 5.95 PAG2a Arcade Games (3.5' ) 5.95 
1408a ASTAAD3 · 3.5' Disc (ADFS) 5.95 PBG1a Board Games (5.25' 40/80T) 5.95 
1404a Beebug Applies I • 5' Disc 4.00 PBG2a Board Games (3.5') 5.95 
1409a Beebug Applies I • 3.5'Disc 4.00 

oonb C - Stand Alone Generator 14.56 1411a Beebug Applies II · 5' Disc 4.00 
0081b Masterfile ADFS M128 80 T 16.86 1412a Beebug Applies II - 3.5' Disc 4.00 
0024b Masterfile DFS 40 T 16.86 1405a Beebug Utilities - 5' Disc 4.00 
0025b Masterfile DFS 80 T 16.86 1413a Beebug Utilities - 3.5' Disc 4.00 
0074b Beebug C 40 Track 45.21 

0005b Magscan Vol.1 - 1 O 40 Track 9.95 0075b Beebug C 80 Track 45.21 
0006b Magscan Vol. 1 · 1 O 80 Track 9.95 0084b Command 29.88 
1457b Magscan Vol.1 - 1 o 3.5' ADFS 9.95 0073b Command (Hayes compatible) 29.88 
0011a Magscan Update 40 track 4.75 0053b Dumpmaster II 23.76 
0010a Magscan Update 80 track 4.75 0004b Exmon II 24.52 
1458a Magscan Update 3.5' ADFS 4.75 0087b Master ROM 29.88 
PAG1a Arcade Games (5.25' 40/80T) 5.95 1421b Beebug Binder 4.20 

Have you got your BEEBUG Binder for Volume 11? 
Only £4.20 

ruse Developments Ltd, 117 Hatfield Road, St Albans, Herts ALl 4JS. Tel (0727) 40303 Fax ( 0727) 860263 



Public Domain Software 
A legal investigation and a couple of real-life tales occupy 

Alan Blundell this month. 

COMPUTER MUSIC 
Last month, I said that I would report 
furt her on the sub ject of computerised 
music and sampled so und s. What 
prompted me to talk about it was the 
interest reportedly show n by the 
Performing Rights Society in Amiga and 
Atari ST public domain libraries. 

The Performing Rights Society represents 
composers and recording artists and 
seeks to protect their interests. One of 
these interests is in protecting the 
copyright in their members' works, 
wh ich include music and video as well as 
other recorded artistic forms. The report 
which came to my attention concerned 
approaches made to ST and Amiga PD 
libraries about the vast quantities of 
music samples and soundtracks availab le 
for those machines. Whilst neither of 
these computers have particular 
relevance to BEEBUG, they do have in 
common with the BBC micro range a 
certain musical ability. 

Under copyrigh t law, a renditi on of 
someone's copyright artistic work may 
only legally be produced on a computer 
with the permission of the original artist 
or composer, and with the payment of 
any applicable royalties. This point has 
not really been appreciated over the 
years but I suppose that awareness of 
the point has increased with the wider 
appreciation of the abilities of 
computers in relation to sound and 
music. Computer versions of popular 
tunes have been common fare on 
bulletin boards fo r years and, more 
recently, samples of musical recordings 
have become more widespread. To the 
best of my knowledge, all of this is 
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probably without permission or the 
payment of royalties. 

This is not to suggest that anyone has 
deliberately been in breach of copyright. 
In fact (like all other BBC micro PD 
librarie s I know of), I have myself 
amassed several discs of such software 
over the past three years. Everyone is 
aware of the copyright in computer 
software, largely due to the efforts of FAST 
(the Federation Against Software Theft), 
but the issue of copyrig ht in relation to 
compu ter imp lementation s of popular 
music has not been raised to a level of 
public awareness in the same way. 

Not all musical implementations are 
restricted in this way, notably most 
classical music, as copyright in any work 
expires 50 years after the death of the 
copyright h older. So, whilst some 
software is unaffected by this, much of 
the more common material is. 

I therefore expect to see a lot less of such 
software in the future, as awareness grows; 
I have withdrawn all such software from 
my own library. To many people, this may 
seem to be a good thing, if some of the 
comments which I receive are anything to 
go by. It is true that much of the musical 
software available has been less than 
perfect and, if you wa nt to listen to the 
music, the original record ing can't be 
beaten. In some respects, though, the main 
interest in such software, like a good demo, 
is that it shows just what your computer 
can do. In this respect, the tune itself is 
almost irrelevant: some of the examples 
which I have heard have succeeded very 
well at showing just what a capab le 
machine the BBC micro is in that direction. 
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NEVER GO WITH STRANGERS 
On a co m p letely d ifferent subject, I 
thought it might be of inte rest to rela te 
the story of one program and the good 
u se to which it has been put. Th e 
program in questio n is called Never Go 
With Strangers, wri tten by Pau l Shreeve 
in l 988. The program's purpose is 
summarise d by its title and it is aimed at 
yo un ger ch ild re n, reinforc ing the 
importance these days of not be ing 
ent iced by unexpected offe r s from 
strangers. 

Mick Drury of H igh Wycombe obta ined a 
copy o f the program some months ago 
from BBC PD . Being a member of his 
local Lio ns Club, a br an ch of the 
international organisa tion w hich sets out 
to do charitable deeds , he qui ckly 
realised the possible usefu lness of the 
program in the classroom. The Club, 
with sponso rship from a local comp uter 
business, distributed cop ies of the 
program to local schools. In the few 
months before this, there h ad been 
reports of a dubious characte r who was 
hangi ng around outside schools trying to 
ent ice young children .into his car, so the 
program was particularly releva nt and 
received universal praise and welcome. 
Over 70 schools responde d positively to 
th e distributi on and this led to ot her 
br anches of the Lions taking up the 
program in their areas around the sou th­
west. Eventually it may receive national 
distribution, poss ibly m aking thi s the 
most widely distribu ted PD program for 
the Beeb ever (unless, as they say, you 
know better ... ). 

SPRITES & OTHER CONFUSING 
THINGS 
In my last column, I briefly wrote a plea 
for information about the exis tence or 
otherwise of the program Spriter on the 
Welcome discs w h ic h reade rs using 
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Master series machines had received with 
their micro. I have already received lots of 
replies, for which I thank all concerned 
(especially those w ho I haven't had time 
to write to individua lly). 

Spriter is a sideways RAM image 
con tai n ing th e parts of the earlie r 
Graphics Extension ROM (GXR) for the 
BBC B which deal with the design and 
use of sp rites. It appears on all Maste r 
Compact Welcome discs and, I thought 
un til recently, a ll Master 128 Welcome 
d iscs also. It certainly appea rs on mine. 
The reason for mentioning the program 
here was that it is needed by a num ber 
of PD p rograms fo r them to work, 
ranging from ga mes to drawing 
pac ka ges. In 1991, I wro te to Acorn 
asking if r might includ e the image on 
di scs with the programs which used it -
the idea being that the dis c would be 
fully functio nal wi thou t copying o f the 
file by each user onto thei r copy of the 
disc. I rea so ne d that, since eve ryone 
with a Master had a copy anyway, and 
since the PD programs concerned were 
only designed fo r the Master, there 
would be no loss or disadvantage to 
Acorn. T received a short 'No' reply and, 
w ith out pursuing the matter further , 
simply put a message on each d isc 
say ing that the file needed to be cop ied 
before the programs on the disc could 
be used. 

That would have been the end of the 
story except th at, ea rl y this year, I 
received a letter from someone who had 
been unable to find Spriter on hi s 
Welcome disc. I wrote back telling him 
exactly which filename to look for and 
wh ich directory to look in, only to receive 
a fu rther le tt er a few weeks later, 
accompa nied this time by a letter from 
Acorn . The letter from Acorn was again 
brief and to the point : "the file Spriter is 
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on ly l icensed for use on the Mas te r 
Compac t and is therefore not present on 
the Mas ter 128 Welcome d isc". 
Momentarily placed in dou bt, I checked 
my orig inal Welcome d isc, but yes - the 
program was there. I wrote to Acorn, 
telling them that the file was on my disc 
and on several others to my know ledge, 
explaining why it was of interes t to me 
and aski ng for clarification of wha t was 
going on. The reply was "The file Spriter 
to which you refe r in your le tt er is 
subject to Acorn copyr ight and has not 
been licensed for use w ith the Mas ter 
128." 

I began to wonde r if there were several 
varieties of Welcome disc in existence, 
bu t apar t from Acorn's statements and 
the evidence of my correspondent, every 
disc I knew of was the same and d id 
contain the file. Hence, the request for 
information . From the rep lies, every 

Public Domain Software 
I 

Master 128, w henever bough t, has the 
file on the disc, in the same d irec tory 
and with the sa m e file n ame. I have 
writ ten to Acorn again on the streng th 
of this evidence; hopefu lly the mystery 
o f the m issing file will at last be 
reso lved . In the meantime, if you use a 
Master 128 and are conside ring 
obtai ni ng a copy of a program wh ich 
ma kes use of the ROM image, check 
your Welcome disc first! 

NEXT MONTH 
Next month, for a change, I will take a 
look at some of the vas t range of PD and 
shareware for DOS and the Master 512 
co -processor. Robin Bu r ton's recent 
commen ts about compat ibility of the co­
processor are borne out by some of the 
programs which don' t wo rk on the 512, 
but as I have found out, there are some 
excellent packages wh ich do . l:ID 

BEEBUG Workshop (continued from page 4 7) 

1430 PRINT'" Press any key to cont inue": 
L=GET 
1440 ENDPROC 
1450 : 
1460 DEF PROCinput_data 
1470 LOCAL f%:f%=FALSE 
1480 PRINT'' "Input Data" 
1490 REPEAT 
1500 INPUT"Data: " data 
1510 IF data =9999 THEN f%:TRUE ELSE P 

ROCadd_element(data) 
1520 UNTIL f% 
1530 ENDPROC 
1540 : 
1550 DEF PROCdelete_data 
1560 LOCAL f%,fl%:f%=FALSE 
1570 PRINT' ' "Delete Data" 
1580 REPEAT 
1590 INPUT"Data : " data 
1600 IF data:999 9 THEN f%:TRUE ELSE f 

1%=FNdelete_element(data) :IF fl %=0 THEN 
PRINT data ;" not found" 
1610 UNTIL f% 
1620 ENDPROC 
1630 : 
1640 DEF PROCfind data 
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1650 LOCAL f%, fl%:f%=FALSE 
1660 PRIN'l" '"Find Data" 
1670 REPEAT 
1680 INPUT"Data : " data 
1690 IF data=9999 THEN f%=TRUE ELSE f 

1%=FNfind_element (data ) :IF f1%=0 THEN PR 
INT data;" not found" ELSE PRINT data;" 
found at position ";f1 % 
1700 UNTIL f% 
1710 ENDPROC 
1720 : 
1730 DEF FNmenu 
1740 LOCAL c% 
1750 PRINT"LINKED LIST DEMONSTRATION"' 
1760 PRINTTAB(5) "l. Input Data" 
1770 PRINTTAB(5) "2. Delete Data" 
1780 PRINTTAB(5) '3. Find Data" 
1790 PRINTTAB(5)"4. Display Data Right' 
1800 PRINTTAB(5)"5. Display Data Left" 
1810 PRINTTAB(5) "6. Exit" 
1820 PRINT' "Use '9999' to terminate dat 

a entry " 
1830 PRINT "' Enter 1 - 6:"; 
1840 REPEAT:c%=GET-48:UNTIL c%>0 AND c% 

<7 
1850 =c% 
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orud ;I eu" BUSINESS GRAPmcs - for produc lng graphs, charts and diagrams 

l 2 

"*' "*"' . . 
:,t: "f" 

' 8 

,..,.. 'T' 

3 

"*"' . 
-1-s . 
"*"' 

VIDEO CATALOGUER - cataJoguc,;; a n d prtnt JabeJs for yo ur video 
C8.SSt;: lt CS 

PHONE BooK - an on-scree n telephone book wh ich can be easlly 
edite d and updated 
PERSONALI SED LETTER-BEAD I NGS - des ign a stylish logo for you r 
lette r hea d s 
APPOCNTMENTS DIARY - a compu terised appointme nts diary 

MAPPING THE BRITISH ISLES - draw a ma p of lhe Bri tish Isles at 
any size 
SELECTIVE BREEDING - a •upc rb gmphlcal display of se lecllve 
breed ing of Inse cts 
THE EARTH FROM SPACE - draw a picture of the Earth as see n 
from any point In space 

PERSONALISED ADDRESS BOOK - on -scr-een add ress and phone boo k 
PACE DESICNER - a page- makin g pa ckage for Epson compa tible pr in ters 
WORLD BY N IGHT AND DAY - a display of the world show~,g nlghl and day for any time and date of the year 

1Ffill@ J]J~~ ~U' &Jill 
(l)ffi ltln<II IDlll(C l'llll= mlifi ~ ~<iifi<KI 

by David Spencer and Mike Williams 

Compu ters are oflen use d for tlle ha ndlin g applica tions yet !his is a s ubject 
whic h comput er use rs find difficult when il co mes Lo de ve lop ing !he ir own 
program s . File Handling for AU a ims to chan ge Lhal by pr ovid ing an exten sive 
and co mpr ehensive intr od u ction to !he writin g of file hand lin g pro grams with 
parti cul ar refere n ce to Basic . 

F'tle llandltng for All , wrttlen by highl y expe rtenced authors and pro gra mm e rs David 
Spe ncer and Mike Wtlllams. offers 144 pag es of text suppo rted by many useful pr 9gram 
ltsUngs. It Is at med at Bas te programmers. begin ners and adva nce d us ers, and anybody Interested ln F'tlc Handling 
a nd Databases on the Beeb a nd the Arc. Howeve r, all the file han dl!ng conce pts d iscussed are relevant to most 
comput er sys tems. makin g this a sui table in troductio n to file hand ltng for all. 

The bo ok starts wtth an lntrodu ctlo n to the ba.~tc pr1nctples of ftle handli ng , and In the followt.ng ch apt ers deve lops 
an tn·depth loo k at the handltng of differen t types of files e .g . ser1al flies. Indexed files, d ire c t ac cess files. and 
searc hing and so r Ung. A separate chapter ts devoted to hJerarch lcal and relattonal databas e design, and the book 
conclud es wtth a chapte r of practica l adv1ce on how best to devel op flJe handling pro gram s. 

The topics covered by th e book include : 
Car d Index F'iles, Se rial f'i les, F'lie Heade rs, Dis c and Reco rd Buffering. Us ing Pointers, 
Indexing File s, Sear chi ng Tech niq ue s, Has hi ng F'un cUons , Sorting Me thods, 
Testing and Debu gging, Networ kin g Confli cts, File System Cal ls 

Th e asso ciated dts c contain s compJet c wor kin g programs based on th e ro u ttncs des crtbcd tn Lhe book and a copy of 
Ftler. a full -feature Databas e program or lgtnally published In f3~;f;l3UC magazi ne. 

ASTAAD (80 tra ck DFS) 
Applications n (80 track DFSJ 
Applications I Disc (40/80T DFSI 
General UUlltles Disc (40/SOT DFSJ 
Arcade Games (40/80 tr ac k DFSJ 
Doud Games (40/ 80 track UFS) 

Stock Code 
1407a 
1411a 
1404a 
1405a 
PAG!a 
PBG!a 

Price 
£5.95 
f, 4 .00 
£ 4.00 
£4 .00 
£5 .95 
£5.95 

£§'1!' ~ 
Enhanced ASTAAD CAD program for the 
Master , offering the following feat ures: 

* full mou se and Joystick co n tro l * bu ilt -in pri nt er dump * s p e ed improv ement * STEAMS ima ge manipu lato r * Key s trtp s for ASTAAD and STEAMS * Co mpreh ens ive user guide * Sampl e pictur e flies 

ASTAAD (3.5" ADFS I 
ApplicatioDs ll (3.$" ADFSJ 
Applications I Dl•c (3. 5" ADFS) 
General utilities Disc (3.5" ADFS) 
Arcade Games (3.5"" ADFSJ 
Doud Games (3.5'" ADFSJ 

Stock Code Price 
1408a £ 5.95 
1412a £ 4.00 
1409a £ 4.00 
14 13a £ 4.0 0 
PAG2a £ 5.95 
PBG2a £ 5.95 

All pric es includ e VAT wh ere appropriate. For p&p see Membersh ip page. 

RISC Developments Ltd, 11 7 Hatfield Road, St Albans, Herts ALI 4JS . 



SOU TAIRE - 8ll elegant tmpkmentatJon of thJs ancient and fascinating 
one-player game. and a comple te so)utlon for those who are unab le to 
find It for themselves. 

ROIL OF HONOUR - Score as many points as po5Slble by 11, rowtng the 
five dJce 1n th is on-screen verstoo of 'Yaht7.e'. 

PATIENCE - a I/Cry a ddJct.lve version of one of the oldest and most 
popular games of Pat1ence. 

ELEVENSES - another popu lar version of Patience - lay down cards on 
the table In three by three gr1d and start turning them over until thc::y 
add up to eleven. 

CRIBBAGE - an authen tJc tmpJement aUon of tht s very tradJUonal card 

ltll W IONC~R 

PI~. llllf I• Tv. , _ fiv1 Sil l([M m a, f. lN . L.Str. I.Str , h ll tlu . k, 

ii.'111- - - - - - -

• •••• 
gam e for two, where the object ts to score points for vartous oombtnations and seque nces of cards. 

Tw!DDL E - a close rdatt ve of Sam Lloyd·s sUcllng block puzzle and Rubik 's cube, where you have to move numbers round a 
gnd lo match a pattern . 
CHI NESE CHE9UERS - a lradlUonal board game for two players, where th e object Is to move your counters. following a 
pattern , and occupy the opponent's field. 

ACES Hma - another addJcttve game of Patien ce. where the object Is to remove the cards from the table and flntsh w1th the 
aces at the head of each colum n. 

CROSSWORD EorroR - for designing, editi ng and solving 
crosswor ds 
MONTHLY DESK DIARY - a mon th -to -vtcw ca lendar w hi ch can also 
be printed 
3D LANDSCAPES - generates three dimensio nal landscapes 
REAL 1'nllE CLOCK - a real time digital alarm cloc k di spl ayed on 
the screen 
RUNNING FOUR TEMPERATURES - cal ibr ates and ploLS up to four 
lemperatur t;;:S 
JULIA SETS - fascinating exte nsions of the Mand elbrot set 
FOREIGN LANGUAGE TESTER - foreign character definer and 
language teste r 

SHARE INVESTOR - assists decisio n making when buying and selling shares 
LABEL PROCESSOR - for designin g and printing labe ls on Epson co mpatibl e printers 

GEOR GE AND THE DRAGON - Rescue 'Hideous Hilda' from the flames 
of the dragon, bu t beware the flying arrows and the movtng holes on 
the floor. 

EBONY CASTLE - You. the lead er of a secr e t band, ha ve been 
captu red and thrown In the dunge ons of the Infamous Ebony Castle. 
Can you escape ba ck to the cou ntryside, fighting off th e dead ly 
sp.lden, on the way and collecung the keys nc'CCSSal)' to unl ock the 
coloured doora'I 

KNIGHT QUEST - You a.re a Knight on a quest to ft.nd the lost crown, 
hldden deep tn the ruins of a weird castle inhabited by dangerous 
monsters and protected by a greedy ,!.'Ua.rd.Jan. 

PITFALL PETE - Collect all the diamonds on the screen. but tiy not to 
trap yourself when you cllslodge the many boulders on your way. 

Btn LDER BoB - Bob Is trapp ed on the bottom of a butlcllng that's being demolished. Can you help him build his way out? 

M INEFIELI> - ~'Ind your way through thts gnd and try lo defuse the min es before I.hey explode, but beware the monsters 
which Increasingly hinder your progress. 
MANIC M tcB.AN IC - 1'ry to collect all the spanners and reach the broken-down generator, before the factory freezes up . 

UAD - You wtll have houra of entertainment trying to get all these dtlferent shapes to flt. 

Stock Code Price Stock Code Price 

File Handling !or All Book BK02b 
File Handling for All Disc (40/BOT DFS) BK05a 
Joint Offer book and disc 140/SOT DFS) BK04b 
Magscan 140 DFS) 0005a 
Magacan (BOT DFS) 0006a 
Magacan /3.5" ADFS) 0007a 

£9.95 
£4.75 

£ 11.95 
£9.95 
£9.95 
.£9.95 

File Handling !or All Disc 13.5" ADFS ) 
Joint Offer book and dloc (3.5" ADFS) 
Magscan Upgrade 140 DFS) 
Magscan Upgrade (BOT DFS) 
Magacan Up&rade 13.5" ADFSI 

All prices Include VAT when, appropriate. For p&p - Membership page. 

TeL (0727) 40303 Fax . (0727) 860263 

BK07a 
BK06b 
OOlla 
0010a 
1458a 

£ 4 .75 
£ 11 .95 

£4.75 
£4.75 
£4.75 



Pentiles 

710 IF n%=1 PROCdis play 
720 PROCqturn:COLOUR3:PROOn'.Jve 
730 PROCfix: PROCclose:n %=n%+1 
740 PROCruntot :PROCdis play 
750 UNTIL wall%>18 
760 PRINTTAB(l,30) " PRESS SPACE BAR"; 
770 *FX15,0 
780 A=GET 
790 M0DE4:VDU19,0, 4;0;19,l, 3;0; 
800 *FXll, 50 
810 *FX4,0 
820 PROCscore 
830 PRINTTAB(0,22)SPC(39); 
840 PRINTTAB(4, 22)"Another game? Y/N" 
850 REPEAT:q$=CHR$(GEI' AND &DF) :UNI'IL 

q$='Y" OR q$="N" 
860 UNI'IL q$="N" 
870 *FXll, 50 
880 *FX4,0 
890 CLS 
900 END 
910 : 

1000 DEF PROCsetl 
1010 VDU19, 0,4; 0;19,l,3 ;0; 
1020 FORJ%=l'T016:pt%(J%)=0:NEXT 
1030 FOR J%=l'TO 8 
1040 REPEAT:c%=RND(8) :t%=0 
1050 FOR ch%=l'TO J % 
1060 IF c%=pt%(ch%) t%=t%+1 
1070 NEXT 
1080 UNI'IL t %=0 
1090 pt%(J%)=c% 
1100 NEXT 
1110 FOR J%=9 TO 16 
1120 REPEAT:c%=RND(8):t %=0 
1130 FOR ch%=9 'TO J% 
1140 IF c%=pt%(ch%) t%=t%+1 
1150 NEXT 
1160 UNTIL t%=0 
1170 pt%(J%)=c% 
1180 NEXT 
1190 REPEAT 
1200 PRINTTAB(l4, 10); "PENTILES" 
1210 PRINT' ' '" Hard or Easy game ? EN 

TER Hor E" 
1220 PRINI'' ' " ONLY 3 minutes to complet 

e hard game" 
1230 *FX15,0 
1240 lev$=CHR$(GET AND &DF) 
1250 UNI'IL lev$="H" OR l ev$="E" 
1260 SOUND O, s%,2,3 
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1270 ENDPROC 
1280 : 
1290 DEF PROCset 2 
1300 VDU19, 0,4, 0, 0,0 ,23;8202;0;0; 0; 
1310 *FX4, 1 
1320 IFlev$="E" dth=6 ELSE dth=RND(3)+2 
1330 IF dt h=3 D%=0:E%=1216" 
1340 IF dt h=4 D%=128:E%=1024 
1350 IF dt h=5 D%=256:E%=960 
1360 IF dth =6 D%=320:E%=896 
1370 IF lev$="E" THEN val%=10 ELSE val% 

=25 
1380 F%=895:G%=911-32*dth 
1390 VDU5,18,0,l 
1400 FOR J%=D% TOE% STEP64 
1410 FOR K%=F% 'TOG% STEP-32 
1420 MOVEJ%,K%:PRINT;b$ :NEXT, 
1430 VDU4,17,3 
1440 n%=1:sc%=0:: TIME=0 
1450 bcn%=0:new%=0:old%=0:wall%=0 
1460 ENDPROC 
1470 : 
1480 DEF PROCread 
1490 FOR K%=1 'TO 5:READ x%(K%),y%(K%) 
1500 PRINTTAB(xp%+x%(K%),yp%+y%(K%)) ;a$ 
1510 SOUND 0,s%,K%,2 
1520 NEXT 
1530 ENDPROC 
1540 : 
1550 DEF PROCruntot 
1560 new%=0 
1570 FOR J%=D% TOE% STEP64:FOR K%=F% T 

0 G% STEP-32 
1580 C%=P0INI'(J%+32,K%- l6) 
1590 IF C%=2 THEN new%=new%+1 
1600 NEXT:NEXT 
1610 areq.%=new%-old% 
1620 sc%=sc%+area%*val % 
1630 IF area%=5 val%=val%+5 
1640 IF area%<5 AND val%>0 val%=val%-5 
1650 old%=new% 
1660 IF n%=15 OR wall%=19 PROCdi spl ay 
1670 ENDPROC 
1680 : 
1690 DEF PROCdisplay 
1700 VDU28,0,31, 19,25,17, 130,17, 0, 12 
1710 PRINTTAB(l ,l) "Present Score ";sc% 
1720 PRINTTAB(l , 3) "Tile value=" ;val%; 
1730 PRINTTAB(l,5);17-n%;" Ti les left " 
1740 VDU26,17,128,17,3 
1750 ENDPROC 
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1760 : 
1770 DEF PROCqturn 
1780 PROCdel(l9,23,2) 
1790 VDU17,2 
1800 PRINITAB(2,19);"Press SPACE BAR" 
1810 PRINITAB(2, 21); "to rotate Tile" 
1820 PRINITAB(l,23);"or ";u$;" to move 

Tile' 
1830 COLOUR3 
1840 REPEAT 
1850 *FX15,0 
1860 ans=GET 
1870 IF ans=32 PROCturn 
1880 UNTIL ans=l39 
1890 SOUND1,s%,0,3 
1900 ENDPROC 
1910 : 
1920 DEF PROCturn 
1930 r%=r%+10: IF r%>s2%(c%) r%=sl%(c%) 
1940 RESTORE(r%) 
1950 PROCrub:PROCread 
1960 ENDPROC 
1970 : 
1980 DEF PROCmove 
1990 PR0Cdel(l9,23,2) 
2000 COLOUR2 
2010 PRINITAB(l,19)"Use CURSOR KEYS to" 
2020 PRINITAB(l,21) "move into RED ZONE" 
2030 PRINITAB(l,23)"COPYKEY fixes TILE" 
2040 PROCrub 
2050 VDU5,18,3,3 
2060 xp%:xp%*64+32:yp%=1007-yp%*32 
2070 FOR K%=1T05 
2080 px%(K%)=x%(K%)*64 
2090 py%(K%)=y%(K%}*(-32) 
2100 NEXT 
2110 PROCcalcpt:PROCprshp 
2120 *FXll,5 
2130 REPEAT 
2140 *FX15,0 
2150 a%=GET:IF a%<135 OR a%>139 ng%=1 
2160 IF a%>135 AND a%<140 PROCcalcpt:ng 

%=1 
2170 IF a%=136 AND xp%>32 PROCleft 
2180 IF a%=137 ANDxp%<1238 PROCright 
2190 IF a%=139 AND yp%<944 PROCup 
2200 IF a%=138 AND yp%>532 PROCdown 
2210 IF ng%=0 PROCcalcpt:PROCprshp 
2220 UNTIL a%:135 
2230 ENDPR._OC 
2240 : 
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2250 DEF PROCfix 
2260 GCOL 0,3:PROCprshp 
2270 FORh%=1T05:SOUND l,s%,h%*8+53,3:NE 

XT 
2280 E1=0:E2=0:E3=0:E4=0 
2290 GCOL0,2 
2300 FORK%=1T05:MOVE u%(K%)-32,v%(K%)+1 

6 
2310 PRINTc$:NEXT 
2320 FOR J%=D% TOE% STEP 64:P%=POINT(J 

%,879):IF P%=1 THEN El=El+l 
2330 NEXT 
2340 F0RJ%=D% TOE% STEP 64:P%=POINT(J% 

,G%):IFP%=1THENE2=E2+1 
2350 NEXT 
2360 FORJ%=F% TOG% STEP-32:P%=P0INT(D% 

+32,J%-16) :IF P%=1 THEN E3=E3+1 
2370 NEXT 
2380 FORJ%=F%TO G% STEP -32:P%=POINT(E% 

+32,J%-16) :IFP%=1 THENE4=E4+1 
2390 NEXT 
2400 IF El=O AND E2=0 AND E3=0 AND E4=0 
wall%=19 
2410 IF E2=0 AND dth=3 wall%=19 
2420 VDU4,l7,3 
2430 IF dth<>3 PROCsidewipe 
2440 PROCdel(0,3,1) 
2450 PROCdel (dth+4,18,l) 
2460 ENDPROC 
2470 : 
2480 DEF PROCclose 
2490 IF n%=16 wa.11%=19 
2500 IF lev$="E' OR wall%=19 ENDPROC 
2510 COLOUR 2 
2520 wall% =TIME DIV 1000 
2530 IF wall%>17 wall%=19 
2540 FORJ%=0 TO wall% 
2550 PRINITAB(J%,13);CHR$(244):NEXT 
2560 COLOUR 3 
2570 ENDPROC 
2580 : 
2590 DEF PROCscore 
2600 IF new%=60 bon%=500 
2610 IF new%=59 bon%=200 
2620 sc%=sc%+bon% 
2630 FOR J%=1 TO 4 
2640 PRIN'I'I'AB(4,J%+6)LEFT$(sb$(J%),10), 

sb%(J%) 
2650 NEXT 
2660 FOR J%=1 TO 5 
2670 IF sc%>sb%(J%) THEN I%=J%:J%=5 
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Pentiles 

2680 NEXT 
2690 PRINTTAB(l,16)'Your current score 

is ' ; sc%; " p::>ints" 
2700 IF bon%>0 PRINT" including a ';bon 

%;' points bonus' 
2710 IF I%<5 PRCX::update ELSE PRINTTAB(4 

,20)'Better luck next time" 
2720 ENDPROC 

) 

2730 : 
2740 DEF PROCupdate 
2750 PRINTTAB(4,22)"Enter your name" 
2760 INPU'ITAB(20,22)name$ 
2770 PROCshuffle 
2780 ENDPROC 
2790 : 
2800 DEF PROCshuffle 
2810 FOR J%=4 TO I% STEP - 1 
2820 sb%(J%)=sb%(J%-1) :sb$(J%)=sb$(J%-1 

2830 NEXT 
2840 sb%(I%)=sc%:sb$(I%)=name$ 
2850 FOR J%=I% TO 4 
2860 PRINITAB(4,J%+6);SPC(20) 
2870 PRINITAB(4,J%+6)LEFT$(sb$(J%),10), 

sb%(J%) 
2880 NEXT 
2890 ENDPROC 
2900 : 
2910 DEF PROCcalcpt 
2920 FOR K%=1T05:u%(K%):xp%+px%(K%) 
2930 v%(K%)=yp%+py%(K%) :NEXT 
2940 ENDPROC 
2950 : 
2960 DEF PROCprshp 
2970 FOR K%=1 TO 5:MOVE u%(K%)-32,v%(K% 

)+16 
2980 PRINTa$ 
2990 NEXT 
3000 ENDPRCX:: 
3010 : 
3020 DEF PROCleft 
3030 ng%=0:FOR z%=1 TO 5 
3040 IF POINT(u%(z%)-64,v%(z%))=2 ng%=n 

g%+1 
3050 NEXT 
3060 IF ng%=0 PROCprshp: xp%=xp%-64 
3070 S0UND1,s%,xp%/16+l l,5 
3080 ENDPRCX:: 
3090 : 
3100 DEF PROCright 
3110 ng%=0 
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3120 FOR z%=1 TO 5 
3130 IF POINT(u%(z%)+64,v%(z%))=2 ng%=n 

g%+1 
3140 NEXT 
3150 IF ng%:0 PROCprshp: xp%=xp%+64 
3160 S0UND1,s%,xp%/16+11,5 
3170 ENDPROC 
3180 : 
3190 DEF PROCUp 
3200 ng%=0:FOR z%=1 'I\'.J 5 , 
3210 IF POINT(u%(z%),v%(z%)+32)=2 ng%=n 

g%+1 
3220 NEXT 
3230 IF ng%:O PROCprshp: yp%=yp%+32 
3240 S0UND1,s%, (30-yp%)/4-l,4 
3250 ENDPROC 
3260 : 
3270 DEF PROCdown 
3280 ng%=0:FOR z%=1 'I\'.J 5 
3290 IF POINT(u%(z%),v%(z%)-32)=2 ng%=n 

g%+1 
3300 NEXT 
3310 IF ng%=0 PROCprshp: yp%:yp%-32 
3320 SOUND1,s%, (30-yp%)/4-l ,4 
3330 ENDPROC 
3340 : 
3350 DEF PROCrub 
3360 COLOURO 
3370 FOR K%=1 'I\'.J 5 
3380 PRINITAB(xp%+x%(K%),yp%+y%(K%));a$ 
3390 NEXT 
3400 COLOUR3 
3410 ENDPROC 
3420 : 
3430 DEF PROCdel(f%,1%,st%) 
3440 FOR J%=f% TO 1% STEP st% 
3450 PRINTI'AB(0,J%);sp$:NEXT 
3460 ENDPROC 
3470 : 
3480 DEF PROCsidewipe 
3490 IF dth=4 1$=ST!UNG$(2," ') ELSE 1$ 

=STRIN3$ ( dth -1, " " ) 

$ 

3500 r$=STRIN3$(dth-l,' ") 
3510 FOR d%=4 'IO dth+3 
3520 PRINTTAB(0,d%);1$;TAB(21-dth,d%);r 

3530 NEXT 
3540 ENDPROC 
3550 : 
3560 DATA Happy,2000,Sleepy,1500 
3570 DATA Grurnpy,1000,Dopey,500,DUMMY,0~ 
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HINT§JtA HINT§"~ HINT§JtA HINT§JtA HINT§JtA 
~.;, ~.;, ~~ ~.;, ~.;, 

Please do keep sending in your hints for all BBC 
and Master computers. Don't forget, if your hint 
gets published, there's a financial reward. 

USING MAGSCAN WITH HIBASIC 
D.Jowers 
To run MagScan on a BBC with a 6502 second 
processor using HiBasic, PAGE needs to be 
reset by replacing the line 

IF PAGE>&l400 THEN PAGE=&1400 
by 

PAGE=&EOO 
in the !Boot file. It is best if the MagScan disc 
contains a copy of HiBasic so that •HiBasic 
can be added to the !Boot file as the fir s t 
command. 

*TYPE AND *EXEC· WHO NEEDS B01H? 
Kenneth Clarke 
Here is an interesting tip which may allow 
you to reduce the number of files you need 
on a disc. The reduction is not larg e, but 
with the restriction to 31 files when using 
the DFS, saving just one filename can be 
very useful. Imagine the situation where you 
hav e a file which needs to be ·TYPEd to 
display some instructions (for example), and 
you also have a fil e which need s to be 
· EXECd to perform a specific task (lik e 
loading a Basic program). 

These two files can actually be combined into 
one file by putting the ·EXEC part of the file 
first, then putting CLOSE#O, and then putting 
the *TYPE part, for example: 

*BASIC 
LOAD 'MYPROG" 
CWSE#O 
Instructions 

If the .file is *TYPEd, then the instructions will 
be shown normally, with a little bit of garbage 
at the start. However, if the file is ·EXECd, 
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then the first three lines will be executed, but 
the last instruction, CLOSE#O, will close the 
file and prevent the instruction text from 
being executed. This provides a neat way of 
combining these two types of files, and can 
save you that one precious filename on your 
DFS disc. 

HALF PROCEDURES 
N.Silver 
If you want to use a section of an existing 
procedure as a procedure in its own right 
without repeating the program lines, then 
you can simply add a second DEF PROC 
statement. This does make the program 
somewhat unstructured, but it is economical 
on memory. For example, these two program 
sections are equivalent: 

100 DEF PROCone 
110 PRINT "one• 
120 PRINI' 'two• 
130 ENDPROC 
140 : 
150 DEF PROCtwo 
160 PRINT "two" 
170 ENDPROC 

100 DEF PROCone 
110 PRINT "one" 
120 DEF PROCtwo 
130 PRINT 'two' 
140 ENDPROC 

DECODING USR 
Jonathan Temple 
The most difficult aspect of using the USR 
function is separating the four parts of the 
number returned into th e accumulator, X 
register, Y register and the status register. 
This is most easily done like this: 

!&70=USR(address) 
The accumulator will then be sto red in 
location &70, X in &71, Y in &72 and P in 
&73. 
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Personal Ads 
BEEBUG member s ma y advertis e u11want ed computer hardwar e and •oftware through p ersonal ads 

(including 'wants ') in BEEB UG. The• e are c ompletely free of charge but please keep your ad as short as 
possible . Although we will try to incluck all ads received , we res erv e the right to edit or reject any if 

necessary . Any ad • which cannot be aecommodated in one illsue will be held over to the ne:rt, so please 
advi• e u • if you do not wiBh U8 to do this . We will = cept adverts for •oftware , but pro spective purchasers 

•hould ensure that the y always receive original copie s including documentation to avoid any abuse of 
thi s f=ilit y . 

We also ac cept member • ' Busines• Ads at th e rat e of 4fJp per word (inclu•ive of VAT) and these will be 
fealured separat ely . Please send all ads (per s onal and busi ness) to MEMBERS' ADS , BEEBUG, 

117 Hatfield Road, St . Alban• , Herl• ALI 4JS . 

BBC B issue 7, OS 1.20 in excellent condition 
Cl 15 including choice of free software if wanted. 
Tel. (re21) 64Z652 eves. 

BBC issue 7 OS 1.20 with DFS and ATl'L ROM 
board fitted, ROMs include; Wordwise Plus. 
Exmon II, Sleuth, Accelerator & G Code, 
Caretaker, Buffer/Backup and Disc Doctor, also 
Pare Nightingale modem with Commstar ROM, 
Sanyo cassette tape recorder, Basic compiler and 
Diagnostics discs, many discs and tapes (32) 
botti games/educational, all relevant manuals 
and numerous books on programming, also 
original magazines from (983-87 /8 £220. Tel. 
(02B6) 8&flll eves. 

BEEBUG vols. 1-8 inclusive in binders, all 
complete. OfforS? Micro User vol.1 in binder, 
BBC model 8, dual disc drive etc. Offers? Tel. 
(0746) 765812. 

Master 128 £150, Turbo board (65cl02) 
second processor £25, 512 board second 
processor upgraded to 1Mb and Gem mouse 
etc. with DOS+ vl.2 and v2.1 £125, Dabs 
Press Side Writer (5.25 40/80T) £5, 
StardataBase Database ROM and utilities disc 
£5, C.C. Print Master ROM £15, C.C. 
Interchart ROM £10, 4th Dimension Holed 

g~~;5;n~8~o'~~ a~~·;J~~tf~!i:s;~~a~f;h 
full documentation. Will se'I separately or 
altogether, make me an offer. Tel. 081-684 
9340evesor w/ends. 

BBC B Issue 7 OS 1.20, perfect condition (incl. 
all leads and manuals) £115 ono. GIS 
Advanced Teletext Adaptor incl. A TS ROM, 
also spotless £80. Tel. (0727) 41126 evenings. 

WANTED: Master Welcome Disc. Tel (0286) 
PJHJ<1l eves. 

(A4 width), software includes DOS, Pascal, 
Fortran, Zardax word processor, Visicalc, 
Visiplot, Visitrend, Typing Tutor, Chcckup, 
many additional boards, spare mother board 
and dual disc drives, Numerous manuals and 
discs £150. Tel. (0286) 880997 eves. 

BBC B with Worowise+ twin 40/80T drive, 
CUB colour monitor, manuals, joystick, Brother 
HR15 printer £320 may split, csr Procyon IEEE 
Interface £15, 9" NEC mono monitor £25, 
Archimedes Rl40 with Taxan 770+ multisy!lc 
monitor £995, Worowise ROM £12, ATPL Ra.1 
board £20, mou.,;e as new OJ, Dr Who's Mines 
of Terror ROM £10, Philips colour monitor £150. 
T cl. (0483) 480632. 

Acorn Master 128 fitted with BEEBUG 
internal Master Modem and 512 co-processor 
that has been upgraded to 1Mb by Solidisk, 
GEM mouse and software, all manuals and 

Master 128, Cumana 40/80T dual d/d 
disc drive, RGB colour monitor, 
Panasonic J<X-P1081 printer with 
Overview I and II, System Delta 
database, Heritage genealogy and 
lnterword software pacKagcs, all cables, 
manuals, various reference and basic 
programming books, all in first class 
condition for sale as a complete lot £5()). 
Tel. (0'!32) 343108. 

Amongst the latest additions are - the sequel 
to Acornsofts' 'Gateway to Karas' 

origina I packing for computer, 
Welcome software, may separate 
modem and PC board £480. Also 
available various ROMs, hardware 
and software, magazines and books. 
Please telephone for full detailed list. 
Tel. (0263) 711330. 

Music Software includes; Music Master 
with microphone interface, 5.25" disc, 
handbook, Mupados Recorder Tutor 
with Ensemble. Duet and Classroom 
Network packs (Sx5.25" discs, 
handbooks and cassettes), Micro 
Maestro with 5.25" disc and 6 cassettes, 
all for £32 plus postage (worth £179). 
Tel. (0256) 27018. 

and Howard Spurr's 'Disc Duplicator Ill ' 
Archimedes 440 colour 4Mb RAM 50Mb 
hard diSC', lots of software including PC 
Emulator also dot matrix printer and 
portable Amstrad PC computer with 
20Mb hard disc rechargable batteries 
and mains lead £1500 the lot, will split. 
Tel. (O'J09)562399. 

Send £ 1.50 for catalogue and sampler disc to; 

BBC PD, 18 Carlton Close, Blackrod, 
Bolton BL6 5DL 

WANTED: Any information on the 
format of translation (1") files for the 
'Meta Cross Assembler' written for the 
BBC by 'Crash Barrier', I wish to add to 
the TMS 'TJC82 processor to the exisHng range, 
the original supplier no longer exists. Tel (0441) 
256340. 

Monochrome monitor for BBC B or Master 
(Zenith Datasystcms), original box, manual, 
leads. buyer collects £70 o.n.o. Tel. (0225) 
4.22892. 

Master Compact entry system with PAL 
adaptor, printer lead and 1oystick included, 
Gerue Junior, ACP ROM, Compact clock, Viglen 
ROM adaptors. Keyword Thesaurus, games -
Revs, Hostages, P.f.A.S.I all original packaging 
and books£[80o.n.o. Tel. 061-76l 4362eves 
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Make cheques payable to A Blundell or send an AS 
s.a.e. for more details 

BBC B issue 4 with Opus 40/80T DS 
DD, Watford DDffi, 32k Shadow RAM 
and Sideways RAM (64k fitted) with 
associated software, Wordwise+ and 
Watford NLQ ROMs; Wapping Editor 

WANTED: BBC Bin any condition for spares. 
Tel. (0821) 642652 eves. 

288, one 128k RAM cartridge, two 128k 
EPROM cartridges, EPROM eraser, mains 
adaptor, parallef printer lead, serial printer 
lead, User Guide and carry case, plus 288-
BBC link including 5.25" BBC disc, serial cable 
and user guide £100, Z88-to-Mac link including 
3.5" Apple Mac disc, Eprom card for Z88, serial 
cable and user guide £15, VieW>>Mac 3 utility 
for transferring bet"~cn BBC word processors 
and Apple Mac wp's (includes 3.5" Apple Mac 
disc, Mac-BBC serial cable and user guide) £70. 
Tel. 071-'!J,715533. 

Apple II Europlus, dual disc drives, Hitachi 
mono monitor, Silentype printer with paper 

DTP with mouse, all manuals plus other books, 
BEEBUG mags vol, 1,2,4-8 £195. Epson RX80 
F/T+ with BBC cable £65, Gemini Nominal 
Ledger business accounting package for the 
BBC £35. Tel. 061-624 1007. 

BBC 6502 second processor for BBC 8, Hi­
basic and DNFS ROMs included £45 o.n.o. 
Tel. (056885) 355. 

BBC B with Watford DDFS, disc drive, joystick, 
Wordwise, Micronet, Vu-file database, Vu<ak 
spreadsheet, Books and manuals, lots of games 
£150 o.n.o. (buyer collects), Vine Replay for 
Watford DDFS £10, Watford Transfer (tape to 
disc) ROM a,, Watford DFS ROM £5, Watford 
File Plus database £10, BEEBUG Basic Toolkit 
ROM £5. Tel. ((1727) 8ll26l. 
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REAL HELP FOR VIRTUAL NEEDS 
Someone who may be able to help Mr. de 
Bourcier (see BEEBUG Vol.11 No.2) is Mark 
Cook, who used to work for the now defunct 
Torch Ltd. He is happy for his address to be 
published which is 70 Stubbs Lane, Braintree, 
Essex CM7 6XB. 

J.Wilbraham 
We previously publicised the service which Mark 
Cook is offering in supporl of f ormer Torch 
products in the news pages of BEEBUG Vol.10 
No.2. Please send an SAE with any enquiry which 
you make. 

DFS/ADFS TO DOS FILE TRANSFERS 
I have found Bernard Hill's DFS to MS-DOS 
conversion program from Vol.7 No.1 
extremely useful. Would it be possible to alter 
the program to run under the ADFS? 

One slight problem I have found is in trying 
to use certain symbols in file names. I had 
been unable to include the '& ' character in the 
original ADFS file names, so I resorted to the 
' I' character instead. These files were 
tr ansferred to the DFS, and then to DOS. 
Howeve r, DOS doesn't like the '/' chara cter 
in file name s . The BEEBUG convertor had 
saved the files with this character in their file 
names, but DOS wouldn't recognise them; it 
wouldn't even allow me to delete th em. 
Fortunately neither DOS nor DFS objects to 
the '&' character , so I was able to rename the 
DFS files and convert them again. 

La s tly, may I recommend BBC PD to 
everyone. Send off for the samp ler disc (only 
£1.50) and you will be impre ssed. 

Simon Myers 

Bernard Hill's conversion program would be 
difficult to adapt to work wilh lhe ADFS, though 
it would not be impossiblr to wrile a program to 
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do this. If any reader has such a program or would 
like to write one, we would certainly be pleased to 
consider it for publication in BEEBUG. Readers 
may also like to refer to updates to these programs 
published in BEEBUG Vol.10 No.4. 

DATASHEETIMPROVED 
On running DataSheet (see BEEBUG Vol.11 
Nos.1 & 2) I became aware of a usefu l 
improvement. Having loaded a sheet from 
di sc and updated it , wishing to resave it 
under the old name meant typing that 
name in again at the prompt. Apart from 
the incon ve nience, any error in typing 
could result in a second copy being saved 
with a slightly different name. To 
overcome this I have changed line 3340 to 
read: 

3340 PROCCLS: PRINTTAB(S, 9)CHR$131 "Curren 
t fi l e = "f$ TAB(S, 11) CHR$131 "Save filena 
me ";: INPUT"? "F$:IF F$="" F$=f$ 

I also added two lines to support this change: 
3205 fS =FS 
5935 f$=STRIN3$ (7 , " . " ) 

Line 5935 reserves enough space for any DFS 
file name , and line 3205 uses f$ to store the 
name of the file loaded from disc. 

In use, the "Save" screen now also displays 
the current file name, and pressing Return 
saves the file under that name. If the file is to 
be saved under a new name then this should 
be typed at th e prompt before pres sin g 
Return. 

Bernard Beeston 

We always welcome extensions and 
improvements from readers to previously 
published programs, and where appropriate will 
publish these in BEEBUG for the benefit of other 
readers. 
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SPECIAL OFFERS TO BEEBUG MEMBERS 

BEE BUG members can purchase BEEBUG and RISC Devebpments' products at special discoun/ed prices. 

For additional offers see the centre/old in the magazine. 

0077b C - Stand Alone Generator 14.56 0084b Command 
29.88 

0081 b Masterfile ADFS M 128 80 T 16.86 0073b Command(Hayes compatible) 29.88 

0024b Masterfile DFS 40 T 16.86 0053b Dumpmaster II 
23.76 

0025b Masterfile DFS 80 T 16.86 0004b Exmon II 
24.52 

0074b Beebug C 40 Track 
45.21 0087b Master ROM 

29.88 

0075b Beebug C 80 Track 
45.21 1421b BEEBUG Binder 

4.20 

SUBSCRIPTION RATES 

Send applications for membetSJip renewals, 

membership queries and orders for back 

issues to the addlBSS below. All 

membership fees, indJding overseas, 

should be in porXlds sJerfing drawn (for 

cheques) on a UK bank. /.I.embers may also 

BEEBUG 

£18.40 

£27 .50 

£33 .50 

£36 .50 

£39 .50 

BEEBUG & RISC USER 

BACK ISSUE PRICES 

(per issue) 1 July 1991 

All overseas items are sent ai"mail. We wil accept 

of(,cial UK orders for subscr1pl1011S and back 

issues, but please note that there win be a £1 

handling cha,ye for orders under £10 which 

require an invoire. There is no VAT on magazines. 

POST AND PACKING Slock 

Please add the cost of p&p when Coda 

ordering. When adering several items • 

use the highest price code, plus half b 

the price of each sub;equent cede. 

1 year UK, BFPO, Ch.1 

Rest of Europe & Eire 

Middle East 

Americas & Africa 

Elsewhere 

Volume Magazine 5"Dlsc 

6 £1.00 £3.00 

7 £1.10 £3.50 

8 £1.30 £4.00 

9 £1.60 £4.75 

10 £1.90 £4.75 

UK, BFPO Europe, Americn,Afrtca, 

Ch.l Eire Mid East 

£1.00 £ 1.60 £2.40 

£2.00 £3 .00 £5 .00 

BEEBUG 117 Hatfield Road , StAlban s, Hert.a AL1 4JS 

Tel. SlAlbans (0727) 40303 , FAX: (0727) 860263 

Manned Mon -Fri 9am-5pm (for O<ders only 9am-6pm and 9am -Spm Saturdays) 

(2 4hr Answerphone for Conneci/AooessNlsa oroers and subscripCio ns) 

£28 .90 

£42.90 

£53.10 
£58 .40 

£62.50 

3.S"Dlsc 

£3.00 

£3.50 

£4.00 

£4.75 

£4.75 

EINwhenl 

£2.60 

£5.50 

I 
I 
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DESIGNING NLQ CHARACTERS (PART 2) • The 

program SCP art 1 downloads a scientific font consisting 

of NLO characters, su~able for those printers that allc,,y 

fonts to be downloaded. 

DEMOS IN THE CLASSROOM · Curves is a program 

which demonstrates the fundamentals of trigonometry 

using a graphical approach. This shows the usefulness 

of computers in educational demonstrations, as 

described in the related article. 

PENTILES GAME · Penl~es is a game which involves 

trying to fit shapes into a rectangular space by sliding 

them in from the sides. The game has two levels, and 

on both levels you will need a good memo,y and a 

modicum of luck. 

QUADRIC SURFACES · Quadric is a program which 

allows 30 graphs to be displayed using a method of 

plotting which creates an illusion ol depth. 

FIRST COURSE: GRAPHICS · A very short and simple 

Basic program which prints out the word BEEBUG using 

the graphics commands described in the First Course 

article in the magazine. 

REACH FOR THE STARS · This program takes Basic 

programs and converts them into files which can be 

executed using 'RUN. This has the added advantage of 

protecting your Basic programs from prying eyes. 

BEEBUG WORKSHOP: LINKED LISTS • The program 

on this disc implements the data structure of doubly­

linked lists. Using this program you can enter data, 

delete data, search for data and display data, all using 

doubly-linked lists. 

INTERRUPT DRIVEN MOTOR CONTROL • The 

program Motor installs a machine code routine which 

allows the cassette motor to be controlled using the Tat 

key. This enables audio ncte taking to be done easily, 

as the cassette can be slopped and started without 

having to move your hands from the keyboard. 

MAGSCAN DATA • Bibliography for this issue 

(Vol.11 No.5). 

FJMflE? 

Demos in the Classroom 

adri Surf es 



Upgrading to an Archimedes 
We know that many BEEBUG 
readers have already upgraded to an 
Archimedes , and no doubt many 
more will choose to follow a similar 
route. For their benefit we offer our 
advice to help them make a sensible 
decision on whether to upgrade and 
~ so, what path to take. 

Any prices quoted relate to our 
associated company Beebug Ltd., 
but note that all prices, particularly 
those on trade-ins and secondhand 
items, are likely to change without 
notice. You should always telephone 
or write for the latest information. 

Archimedes A5000 

What System to Choose 
All Archimedes systems still use the 
RISC OS 2 operating system, except 
the A5000 and A4 which use RISC 
OS 3. Based on the experience of 
existing users, we would strongly 
recommend a minimum of 2Mb of 
RAM. Most users find a hard disc 
adds significantly to the convenience 
of using an Archimedes , but you can 
always add a low-cost hard drive 
later, and more memory, but check 
on the likely price of future 

·expansions· it is not necessarily the 
same for all machines. If you might 
be interested in more specialised 
add-ons (scanners, digitisers ,etc.) 
then check the expansion capability 
of your preferred system. 

Compatibility and Transferability 
You will need to decide to what 
extent you wish to continue to use 
existing discs and disc drives on an 
Archimedes. An Archimedes and a 
BBC micro can be directly connected 
for transfer of files . You can also 
connect a 5.25" drive to an 

Archimedes via an additional 
interface to continue to access 5.25" 
discs (ADFS format). Our DFS 
Reader will also allow files to be 
transferred to the Arc from DFS 
format discs . Much software will run 
directly on a Archimedes, or via the 
6502 emulator. However, consider 
this carefully ; in our experience, 
despite prior misgivings, most 
Archimedes users find that they 
rapidly adjust to the Desktop 
environment of-the Archimedes, and 
quickly abandon the software and 
data of their old system after an initial 
period. 

Software for the Archimedes 
The Archimedes is supplied 
complete with a range of basic 
applications software. Before 
embarking on any further purchases 
it may be better to familiarise yourself 
with the new machine. Most users 
look for a word processor (or DTP 
package) , maybe a spreadsheet, or a 
database, plus other more specialist 
software . We cannot give detailed 
guidance here, but back issues of 
RISC User contain a wealth of useful 

systems (except the A5000) are 
priced without monitor. The details 
given in the table are minimum 
specifications of the different 
Archimedes models. Note that unlike 
a BBC micro, there is seldom much 
need for a second floppy disc drive 
on an Archimedes. 

A3000 Leaming Curve 

It may also be possible to trade in an 
existing monitor and/or disc drive, but 
check if your existing monitor is 
suitable for use with an Archimedes 
first . You may find it better to 
advertise your BBC system in 

Archimedes Systems • Typical or Current Prices 
Secondhand New 

+ A310 1Mb RAM £350 
+ A410 1Mb RAM £590 
+ A420 2Mb RAM, 20Mb hard drive £675 
+ A440 4Mb RAM, 40Mb hard drive £750 
+ ' A3000 1 Mb RAM £425 £ 703.83 

• A5000, 2Mb RAM, 40Mb hard drive £1761.33 
+ • Acorn standard colour monitor £145 £ 234.94 

All systems above include a single floppy disc drive. 
New(') and secondhand (+) - all prices inc. VAT. 
The A5000 price includes a multiscan colour monitor. 

BBC Micros - Typical Trad8-jin Prices 
Model B (Issue 7) £ 35 
Model B (issue 7) + DFS £ 75 
Master 128 £125 
Master Compact £ 50 

information • we can advise on 
suitable issues. 

General Advice 
It is advisable to discuss your 
requirements with the BEEBUG 
technical team before making a final 
decision on what you want. Try to 
anticipate future expansion needs at 
the outset. Note that Archimedes 

BEEBUG and sell privately - this 
applies particularly to any software 
and hardware add-ons which cannot 
be accepted for a trade-in. In future, 
all personal ads for Archimedes 
systems in RISC User will also be 
included in BEEBUG. You may also 
defer a trade-in until a later date 
provided you make this clear at the 
time of purchase. 

For further 1nformat1on on a ll Archimedes systems contact 
BEEBUG Ltd. 117 Hatfield Road, St Albans, Herts AL 1 4JS. Tel. 0727 40303 Fax 0727 860263 
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