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Acornsoft announce tidings ol great joy
fbr bothBBC Microand Electron owners: eight
brand new programs for Christmas.

Flach one makes an ideal stocking {iller.
Thefre all available at your local Acorn

stockisl (To find out where that is, simply call
0l-200 0200.) Or yoi can send off lbr our

catalogue and order through the post bv writi ng

to Acornsoll,, c/o Vector \larketing Denington
Estate, Wellingborough. Northants NNB 2RL.
Tel:0933 79300.

Ntematively, however, you could always take
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9.00 Firebug
A fast moving ariade-type game in which you are a firemarl hlong to rescue some oil
dnrms and take them to the safety of a water tank Your opponent is the firebug who
runs around lighting fires which move slowly towards the drums and fire extinguishers,
desnoying them if contact is made.

10.00 Maze
\ gnpping Eaphics game where you enter a top secret installation with the aim of steal-

ing secrets from a rival company. The security system, however, has many levels each

r:onsisting of a maze of corridors patrolled by armed robot guards. Complete with full
colour 3-D graphics, sound effects and a high score table.

12.00 Elite
.\ superb 3-dimensional graphics game that's light years ahead of any other. You are
a space traderwho roams the universe, making yourlivingfrom buyingand sellingcargo
in r our Cobra space crafl On your travels, you will encounter aggressors who are eager
to put an end to your dealings. Be warned, only the fittest will survive.

1.(,X-) Craz Tracer
{ crazv adventure in which you guide a paint roller round the edge of a maze of
rectangles. while avoiding the monsters which are trying to stop you by crushing the
roller. Ber,r'are - as th
nill increa-.e.

e game progresses, so the number of monsters chasing you

3.00 c,o
'Go' is a board game for two players which originated in China 30fi) years ago and is now
more popular than Chess in the Far East It requires strategic insight, inhrition and a
srong, calculating mind. If you wistr, you can also challenge the computer at differing
degrees of difficulty. A velly good game indeed.

f.(10 WatchYour ht
designed especially for you. With i! your computer\t lasg a weight{oss program

becomes an expert wholly conversant with and synpathetic to your needs, and will
help vou choose an appropriate and individual weight-loss plan. The program also
includes a calorie counter and a series of apposite menu suggestions to help stimulate
vour imagination when you just can't think what to eat

5.00 The Com plete Cocktail llaker
\-ith 

"r.rrtlrirrg 
fro'rr-u Blu.k R.*irn to, B"t"y Ross. this proEam contains data

sufllcient to concoct a staggering 320 different cocktails.

6.00 Paul Daniels'M c Show
Stun and amaze your friendswlthyourastoundingfeats of magic. This program contains
ten tricks to be performed by or with your BBC Micro/Electron. Hurry though - it's
bound to disappear fast
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The Economatics Buggy becomes more versatile with a Penkit.A&B Computing rs conslantly on the look out lor well-written

articles and programs I,.rr publicanon If you feel that your efforts
mee! our siandards. please leel kee to submit your work to us
{or consideratlon f or publication.

AII submitted material should be printed or typed, double
spaced. Any programs submitted should be iisted (55 character
width emphasised if possible). A cassette of the program alone
will not be considered. Ail programs must come complete wiih a
full explanation of the operation. and where relevant, the skuc
ture. We also lequire the prcgram in machine readable Iorm
(cassetie. 40 hack 5%'. or 3" disc) plus any suilable screen
photographs, printer dLrmps and so on.

All submissions will be acknowledged and the copyright in
such works rrhich will pass 1o Argus Specialist Publications
Limited will be paid for at cornpetitive rates. All work ior con
sideration should be sent lo the Editor at our Golden Square
address.
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NEWSROUND

CREATIVE COMPUTER
Have you ever doubted the wisdom of the old computing chestnut
"You g€t out only what you put in"? Have you been struck by the
thought that the computer has come up with something original?

The Cr€ative Computer, written by artificial intelligence guru
Donald Michie and writer Rory Johnstone, will convince you that
computers can now huly create new knowledge.

Rule based expert systems are already coming up with answers
to problems in fields as diverse as mining and the heatment of heart
disease.

This blend of informed comment and interesting example from
real life applications should fascinate an9 one who is inter€sted in
where computer technology is taking us.

Artificial Intelligence is presented as the answer to the problem
of the "human window", the meaningful intedace betr-\,een man and
machine. There are plenty of worrging examples of this window, in
its current form, breaking down. The three mile island disaster was
exacerbated by a user unfriendly computer.

The Creative Computer, published by Viking, is also an appeal
to all of us to sit up and take note of the advances in AI made here in
Britain and not to allow them to go to waste through lack of
understanding, and consequently, funding.

The book is "eminently readable" and underctandable, contains
a very good glossary of terms and bibliography. A highly recom-
mended read. In the new year A&B will be looking into the basis of
artificial intelligence at microcomputer level and drawing the conclu-
sion that it's one thing the humble BBC isn't quite capable of!

I

ELTIME IMAGES
A high resolut,on video frame
store which connects directly to
the BBC has been launched by
Eltime. The store. called IMAGE
III, allows the user to capture and
display pictures in real tim€ from

any 626/525 line video source.
Once captured in the ftame
memory, the computer can ac-
cess every pixel in the stored im-
age for processing or manipula-
tion. The store can be partitioned
to hold multiple pictures allowing
the computer to compare two or
more pictures captured from the

same or different video sources.
IMAGE III turns the BBC

into a low cost image processing
system and opens up a wide
range of possibilities such as
robotic vision, medical imaging,
factory inspection etc. The store
can also be used in applications
where picture data is ariving

slowly eg weather satellite
transmission and ultrasonic imag-
ing, enabling the user to have a
steadv display without the need
for long persistence display
devices.

Software is supplied which
details how to configure the store
for dif{erent resolutions, captur€
pictures and read or write to in-
dividuals pixels. This allows those
without hardware experience to
plug the interfac€ card into their
computer and immediately start
to develop their own image pro-
cessing software.

IMAGE III is priced at under
!2000 and is available from
Ekime Ltd, Unit D29, Maldon
Ind. Est., Fullbridgei Maldon,
Essex CM9 7LP.

ACORN VIDEO
Acorn has launched a new sub-
sidiary company, Acorn Video
Ltd, to develop the interactive
videodisc market. The lirst of a
new range oI products, called the
Acorn Interactive System, links
the BBC to a laser-optical
videodisc player. It took two
years to perfect and Acorn hope
it will revolutionise computer-
aided haining in indushy and
education.
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_:a::a::. e !'ideodisc is the
a:-. 'a a :cr computer-aided
::- -:- ::e rideodisc provides
: - -li ::i:om-access video pic-
---: :-::. iom which stills and
-:_:- -Lluence can be fehi€v-
:: - i:a_:a:-,eously on command
- - : :aaar'rng program. which
::- ::: Senerate explanatory
':._ :-: 3laphics overlayed On
-a :;: :fiage

J.ii programs are stored on
:-: :;::ered from floppy discs
:-: -;_ a dual drive connected': '-= 3BC Every item of CAT
-::::: .onsists of a floppy disc_ : -:::re controlling computer
:-: --::: and a laserdisc on which
r: :ao images are stored.

:..tr rersion of the Intetac-
..: :..j:em will be produced -:- r,::.aring svstem for organisa-
-,_ ! :,: cevelop computer-aided
:i - _j materials. and an end-

--- i..rem Systen'ts will cost
-:- i3000 to f4000 according
_: !:.aiication.

WARLOCK ON
THE CHRISTMAS
WARPATH
n rew BBC software house.
.i a:lock. has just released its first
:::ch of games onto the
C:-::stmas market. The first four
i. Jde strategy and arcade
+:ies and a further release will
:-:. take them into th€ realms of
.:ieniur€ as well as adding more
advanced" arcade games.

The flagship of the Warlock
:a:1ge is Galactic Pahol. Five
€lels of difficulty, each encom-
passing five different types of
<:een m€an a challenging game
:cr all As commander of a star-
ignter. you have to fight off an
a:en invasion while the €arth col-
tllsls board their hansporter.
-arer you will have to protect the
camaged transporter in deep
9ace. dock with it and finally
,and to disembark the colonists.

Warlock are proud of their
10O% machine code creation'.h:ch utilises keyboard or
'ogstjck control and retails, like
Jreir other games, at !6.99. You
can get in touch with Warlock at
66 Upper Richmond Road,
Putney SW15. Tel. 01'870
3182

DDOS READS
ACORNSOFT
As we reported in our December
review of the Opus double densi-
ty operating system, Opus were
havino discussions with Acornsoft
to soive the problem of DDOS
not b€ing abl€ to read their pro-
tected software. We can now
report that their discussions have
come to a satisfactory conclusion.

Opus were asked to include
a frraher dSWORD &7F call to
the DDOS eprom, which would
ensure that DDOS could load
and run Acornsoft discs incor-
porating their new protection.
We have received a sample disc
from Acornsoft which booted on
DDOS with no probl€m.

Only new production runsol
Acornsoft discs will have this pro-
tection. so you should take care
when buying software to make
sure it is new stock, although
some of the older protections can
also be read by DDOS.

Opus will exchange old
DDOS eproms for the latest ver-
sion (No 3.15) free of charge.
They can b€ contacted on
01-701 8668.

WIDER VIEW
View. Acomsoft s word pro'
cessor lor the BBC. has sold over
16,000 copies worldwide since
1982 and this year won the
Britrsh Microcomputing Award
for home software.

A new selection oI products
relating to View has recently been
released. These View add-ons in-
crease its versatility by extending
its power and adding related pro-
duch that comprise a com-
prehensive set oI professional
worktools.

View sheet is a ROM'based
spreadsheet package designed
for all types of business and finan
cial calculations. The spreadsheet
has a 255 by 255 gid with
facilities such as windowing. flexi-
ble lormatting o, values and th€
replacement of row and column
numbers with more readabl€ text
headings. It also allows multiple
spreadsheets stored on disc to be
linked together, so models larger

than the computer's memoly can
b€ easily created. The package
comes complete with user guide
and function k€y sbip and costs
€59.80.

Vietllndex is an automatic
lndex genelator. It creates an
alphabetical page- or section-
numbered index of references.
All the wfite. does is mark rele-
vant words or phras€s in the text
and the computer does the rest.
Viewlndex is available on disc
and sells for f14.95

Printer Driver Generator ex'
tends View so that it can control
the special faciliti6 of virtually
any type of printer Itbuildsanin'
terface for a printer through a
simple questionnaire. The driver
is then stored and automatically
called up by View whenever a
document is output to the cor-
responding printer. lt relails at
f9.95 on cassette and €11.50 on
disc.

Hi-View is a new version of
View to enable 6502 Second
Processor users to take advan-
tage of the exta larg€ memory -
47K oI text - this add-on oflers.
It costs !59.80 with user guide
and function key ship.

WIN A BEEB
WITH
WASTEFUEL
An opportunity to win a BBC
Model B is being offered by
British Gas through th eir
Wastefuel comic. available free
from gas showrooms and a
number of children's magazines.

The sixth edition of the
comic g,ves advice on simple gas
safety as well as saving energy.
By using their skill to answer

questions on energy conserva-
tion, children have the chance of
winning a computer as first prize
in each of the 12 British Gas
Regions, with pock€t calculators
as second prizes and a puzzle
game for runners-up.

The competition is open to
children under 17 but you'll have
to humT because the closing date
is 14 December.

IMPROVED EPIC
If you've bought Castle Franken-
stein, Quest lor the Holy Grail or
Kingdom of Klein by Epic Soft-
ware and are finding th€ adven-
ture impossible to solve, don't
despair - help is at hand. You
can now oblain an improved ver-
sion for free.

The new versions contain
many more clues and have a
greal€r range of error messages
than th€ originals. The amount oI
t€xt has been gr€atly increased,
with an average of 31,000
characters in the BBC versions
and 25.000 in the Electroh.

To check which version you
have. simply load the first small
BASIC progam and list it. II the
first lin€ contains no number then
it is an early version, and you will
be able to get a free replacement.
The new BBC versions play a five
minute overtur€ during loading.

Replacements are available
to anyone who returns the
oriqinal plus 50p post and pack-
ing to Epic Software, 10
Gladstone Street. Kibworth
Beauchamp, Leicester LE8 OHL.

LATE NIGHT
LINE
By now most nocturnal Micronet
800 users will have dialed into
Chatline, Micronet's new service
which allows members to "con-
verse" by sending short messages
on the computer.

These messages are quickly
and automatically published and
displayed in sequence, which is
on view to a potential 11,000
people each weekday evening
from 8.00 pm to midnight. There
are 100 pages in the s€quence
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with one message on each
page. When 100 messages have
been published, subsequent
messages replace the older ones
in a cyclical manner.

It can take as little as
29 seconds for your message to
appear once you have sent it.
Minutes later you will see the
replies of anyone out there who
wishes to comment! Messages
cost 2p to send but are free to
read.

MIRRORSOFT
DISCOVERY
Mirrorsoft. the software
publishing company of the Mirror
Group Newspapers, has publish-
ed a suite of five programs under
its new "Home Discovery Series"
banner. These programs, which
will run on both the BBC and
Electron. extend Mirrorsoft's titles
from the games and education
market into the realms of prac
tical home cornputing.

The programs are: The
Joffe Plan, a no-diet weight
conhol system; Know Your
Own Personallty, a character
analyser; Know Your Ou,n Psi.
Q. designed to assess psychic
abilily; Mastermtnd and Qutz-
master. based on the TV series
and finally Star Seeker and
Solar System, developed in
conjunction with the London

MICRO
MENDERS
Is your computer out of warran-
ty? Fortunately it's unlikely that it
will break down. but if it does
you're going to be faced with a
hefty bill. Now there's an alter-
native. A new organisation, the
Micro Repair Club, has been set
up to provide a repair-guarantee
package which ensures that if
your computq goes wrong it will
be repaired at no cost to the user.

The Micro Repair Club takes
over from where the manufac-
turer's guarantee leaves off. You
can join for one to four years bul
your compuler must be in good
working order when you do so. A
one year membership costs
124 -95 wilh an annual renewal
of !14.95. Two years costs
824.95. thtee !35.95 and four
E57.95 including VAT.

The Club's service is under-
written by the Domestic and
General lnsurance Company and
the actual repair work is carried
out by Computeraid Services, a
division of Thorn EML If the
repair costs exceed the market
value of the machine you will
either receive a new computer or
the full purchase price, provided

the equipment is not more than
Iive years old.

Membership can be hansfer-
red to another person iI you are
selling your computer to them, or
to another computer if you pur-
chase a new one. However, only
one computer is covered by each
membership.

For further details and an
application form, contact Simon
Jamison, The Micro Repair Club,
Swan Court. Mansel Road,
Wimbledon, London SW19 4AA
Itel0l-946 777).

GARLANDS FOR
GARLAND
A competition held by BBC
Television in conjunction with
English Estates to find the best
new business talent in the South
West resulted in success and a
€20,000 prize for educational
soltware house Garland Com-
puting.

The company was lounded
just over iro yea6 ago and
specialises in publishing educa-
tional programs for the BBC and
Electron. mainly for secondary
schools and higher education. In
hro years they have released
over 50 titles, covering biology,
chemistry. physics, maths,
geography and music.

Recently they have been
able to reduce the price of their
soltware due to economies
brought about by the increased
sales oI programs on disc, and
also olfer a lree replacement ser-
vice for customers who buy
cassette software and then
upgrade to disc.

Garland has just signed
agreements lor distribution oI
their programs in Australia and
New Zeland and are negotiating
hanslation rights in several Euro-
pean counhi€s where the BBC is
sold.

8

l
I

wltrlE!!lrfiE

rr-r
Nscre:s$

$

t&arM
NI'u'i

J

Ir..:
:,1,,,,"N.I

N.SUXW.I*]$S mwtatlffiret lurY
rIW\

[Sm:Si$:lL]I

s
Yw

lorot

;;T-:r'.;-::
lJ ., {^r. rr I

rr

t
, ?t9 -1

qr

*
{*t

q,

L

tl:

/et

ta

.-/

at
6l!

Planetarium.
The programs retail at t9.95

for cassette version and !12.95
for disc.



YIRACLE
.r\PPROVED
-- -r Popular Modem WS2000
::..- Miracle Technology Ltd has
-:.. received BABT approval for

-.. ^11h 
standard telephones and

-.i.ecred PABX syste m s.
l-€:efore it can be used with
_a a:cmmunications slrstems run
r. Brirish Telecom. to gain
:-i-a.r access to the world of in-
_:::ranon technology.

Iow the WS2000 can link
r-rst any computer or data ter-
--':al with any other, anywhere
: :re world. for high speed
:::sier of data and full two-way
:i i\ facilities. Prestel. Micronet,
l;.:com Gold and many other
::,are bulletin boards are in-
::e::ly accessible, plus high
:9eed user-user and terminal-
::::rframe links.

The Modem WS2000 costs

-: 
fian !150 and is availabler - ::Tost computer dealers

DATA FOR
STARBASE
I ,;ou ve been put off from buy-
:g StarBASE, the ROM

)atabase from GCC (Cambridge)
'-:i b€cause it sounded more like
a. arcade game than an item oI
,roiessional soltware you need
r crrg no longer. You can now
:.ciude it in your collection with
2nde because it's been renamed
STARdataBASE. Now it sounds
:i(e something fromStar Trek...

The program has been
enhanced with a mail merg€
iacility to complement its facilities
lor producing user-designed print
formats and extended to integrate
*ith two popular word process-

ing packages Ior the BBC -VIEW AND WORDWISE.
A further addition io the

package is the program's ability to
oerform all calculations that are
fossible on the BBC on data held
in the file. This makes il possible
to produce complex invoice-typ€
documents with calculations be-
ing performed on data from the

CLUB CALL
Those of you living in Notting-
hamshire might be interested in
the Nottingham Microcomputet
Club and especially their BBC
Micro User Group.

The club has around 70
members and is looking for more,
whether beginners or experts.
Their interests cover training.
games. comPelitions. hardware.
education, business projects and
communrca60ns

Theg have lots of exciting
plans for the winter months so iI
you'd like to join them contact
the Chairman, John Day, on
0602 225660 or turn up {or a
meeting on the second Monday
of the month between 7.30 and
9.30 pm at lhe Caslle Gate Con-
gregational Federation Building
in cenhal Nottingham. ,

ASP FIGHTS
SOFTWARE
PIRACY
Much has been said and written
in condemnation of software
piracy but few have taken a
positive stand against it. ASP is
among those few that have taken
action to help curb the grave pro-
blem oI home copying of com-
m€rcial software.

ASP has already taken steps
to eliminate advertisements in
our magazines which relate to
tape duplication for piracy pur-
poses. While it is appreciated that
individuals may take "back-up"
copies of their own programs, it
should be noted that it is illegol to
copy commercially available soft-
ware for other than personal use

Software piracy is costing
the software indusry huge sums
of monev which rs deEimenlal lo
the futur; development of the rn-
dustry. lt is rn everybody s rn-
tprpsts to dramatrcallv reduc€ lhe
level of softwate piricy primarily
because firms need funds rais€d
from software sales to plough
back into research and develop-
m€nt of new products. This
means that the standard ol soft-
war€ products can onlY imProve.

ASP hopes our action will
help combat this setious problem
in order to mainlain and improve
the high stanCards oI the UK soft'
ware industry. We are asking you
to do the same by refraining from
duplicating or copving commer-
cially available software for
anything other than personaluse.

MIRRORSOFT
COMPETITION
WINNERS
Thanks to all those who got in'
volved in the October Mirrorsoft
competition The correcl answers
were: Fellow o{ the Roval
Astronomical Society and Giotto.

The lucky winners ol such
Mirrorsoft programs as Hi-
Bouncer. Star Seeker and Caesar
the Cat are: Mr. B.P. Liston. 43
Purbeck View, Bovington. Nr.
Wareham, Dorset BH20 6JQr
L.J. Walker. 15 Halesworth
Road. Lewisham, London SE13
7TJ; D.P. Reed, 18 Brewers
Close, Farnborough, Hampshire
GU14 8NR: B.K. German. 145
Rudolph Street, Sliema, Malta:
M. Perry, 19 Elmore Close.
Holmes Chapel, Chesite CW4
7HW; S. Berry, 74 Cleveland
Stre€t. Colne. Lancashire BB8
0BE: P.J. Cox. 92 Middlemuir
Road. Inverurie. Aberdeenshire
AB5 9RG: D. Hufton. 4 Albany
Court. Ackworth Road.
Pontefract. West Yorkshire WF8
3QEr N. Denton. 37 Blemheim
Road. St. Johns, Worcester,
Worcestershire WR2 5NQ; G.
Lewis, 45 Lakeside Gardens,
Merthyrtydfil, Mid Glamorgan
CF48 1EN: D.M. Stocks. 21
Theodore Road. Scunthorpe,
South Humberside DN15 7SG:
P. Wright. 24 Church Street,
Stilton, Peterborough PE7 3RE.

data-llle whrle they are pnnted.
Existing Star BASE

owne$ can obtain this update
and the new manualthat covers it
bv retuming their original Urilities
disc and manual with €1 postage
to GCC (Cambridge) Ltd. 66
High Street, Sawston, Cam'
bddse CBz 4BG.

SAVE'GAMES"
In an attempt to encourage
young people to start saving with
them. the Leeds Permanent
Building Society has installed two
BBC computers in their Luton
branch. The computers, supplied
by Broadway Electronics. have
been programmed to run special
building society games software.

There are three games to
choose from - Saving Stick for
age 12 and under, Tile Teaser for
age 13 to 15 and Money Maker
lor age 17 to 18. If the play€r is

successful the comp uter
automatically prints out a €1
voucher to open a savings ac-
count.

Broadway are also offering a
discount to young savers who
want to purchase an Acorn com-
puter. lf they use a Leeds che-
que, Broadway will reduce the
BBC by € l0 and the Elechon by
85. and will provide {ree soft-

NEWSROUND
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rlAVE yuu ALREADY GOT DISK DRI.(S) F
COMPUTER?

SOLIDISKHAS SOMETHING TO OFFER.

--^F-oR 
THosE oF You wHo pq ElyF 4LEE4sy, A DUAL FDc DrsK FTLTNG sysrEM (DFDC, usrng the ord8271 and addtng the new wDl770 FDct ADDS DodsLE iiEuslry eup i-e-Eps-rb-rei-c'orrlpAirsiiiTy is;"opposlte page),

---FO-R 
TH-OqE WHO HAVEN'T, A DUAL DENSITY DISK FTLING SYSTEM (using the new WD 1770) WILL PBOVEMUCH FASTER AND CHEAPEII THAN iHE b2ii.

THE DISK DRIVE:
The disk drive (see pictures) comes from the new s€des VLSI ultra quiet, auto spin-up,
1t51,tq!t height, solenoid head load, 40/80 track. sinqle and double densig MIT.
SUBISHI M4*3. h is fast, quiet and consumes far leis power than any pievious
models.2 new 64 pin surface mounted microcontrollers (from Motorola and Mit-
subishl), larg€ly reduce the area occupied by the drive electronics (s€e pictures), leaving
so much more room for the diskette, with very low noise leveland reduced friction ofthe
media and the jacket.

SOLIDISK DUAL DENSITY DISK FILING SYSTEM.
Basic characteristics include very high operating sp€ed, Acom compatibility, automatic
40/80 track switching, auto-density, resid€nt disk fomatter and 1007o compatibility
with Solidisk Sidewavs RAM.
It is also the simplest6ver Disk Upgrade forthe BBC computer:with only 4 components:
1 ROM. 2 buffers and the FDC. lSee picture 31.

Solidisk software engineers have built in to the 8192 bytes of the 1.40 ROM more
facilities than anv othir DDFS manufacturer has manaoeti before.
The result is a sJbstantial cosr reduction. which is passef on to you.
Solidisk engineers won't stop there.
But let s first answer some more immediate questions.

r _ SINGLE OR DOUBLE DENSITY?
You gel60Vo more stoEge in double density mode than in singl€ d€nsity mode at no
extra cost.

In single density 
-__the usual Acom disk format - you get 10 sectors or 2.5 k bytes of

storage per naCk. That is what the Acom DFS and ri.rany-others can do.
In other words, you get 100k with a 40 track sinqle siddd disk drive (such as the TEAC
55A), ulook with a doubl€ sided 80 tracks disk drive (such as the one in this offer).
In double density, you get 1 6 sectors or 4k bytes p€r tracks, an in crease ol 60Vo .

With the same TEAC 55A disk drive, you get 1601( instead of 100k orwith the disk drive
in rhis offer. you get 640k bytes instead of4OOk.

The majority of software tested also runs FASTER in double density mode than in single
density mode, especially Wordwise, View, Masterfile and Scnbe and 95% + of games
are also compatible with double density.

2 _ INSTALLATION:
As the STL DFS consists of only 4 ICs, to be plugged into existing sockets on the BBC
computer board, installation is quit€ simple and should not take more than a few
minutes even if you are a.novice. Simply instalthe 4lcs into their sockets and connect
the disk drive (s€e picture 4).

3 - BASIC DISK SYSTEM COMIIANDS AND UTILITIES:

..' IR BBC

- 'ACCESS <!tsp> (optto"alL)
-'BACKUP ll.ourc.drlve> <de6t. drlv.>
- 'COMPACT (oprloDal <.lrtve>)

-'COPY <3ource drtve> <d..t..tnve> <at6p>
- .DELETE <rsp>

-'DRIVE (optlon.l <ddve>)
_.ENA8LE

- 'F40 (opdon.l <dnue>)
- 'F6O (op6on.l <drl!e>)

- 'LIB (opnoh.l <dlr>)
-'LOAO <Lp> (oDtlonat <loid addre.6>)
-'RENAUE <old n!D.> <n.* hame>
-'SAVE <l6p> <ir.d> <€rd> <.r..>
- 'TITLE < tle>
- 'VERIFY (<op.lon.l <drl!€>)

- 'BUILD <60>
-'Dlsc

-.DDFS

THE SPECIAL PACKAGE DEAL:

A COMPLETE 64OK DISK OUTFTT AT ONLY gIO9.95 INCLUSIVE:
- ONE EO TRACK DOUBLE SIDED DISK DRIVE.
- ONE DOUBLE DENSITY DISK INTERFACE.
- ALL LEADS AND MANUAL.
_ WORD PROCESSOR.
_ ELECTRONIC SPREADSHEET.
- SPELLING CHECKER.
- DATABASE.

- STOCK CONTROL.
- MACRO BASIC.
- FULL ONE YEAR NO QUIBBLE WARBANTY.

Optlonal extra:
- DFDC tnstead oI DDFS: 110.00

OtherOS comrnands include LOAD, SAVE, BPLrf, BGET, OSFILE, BLOCK GET, BLOCK PUT
OSARGS, OSFIND, PTR, OSWORD 7F, 7D, 7E etc.

Care is taken in the disk directory presenlation, showing the disk size and other us€fuI information.
Whenever a diskette is being spun, its numb€r of hacks and density are identified. This inlormation
helps the DFS to skip altemate tracks if a zl0 track disk is in us€ in an 80 track drive and also s,witch

the mCto singl€ ordouble density.
The net result is excephonal response and user-friendliness.
Outstanding speed too.
As shown in the b€nchhark test on the opposite page.
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CUT THE COST OF RUNNING YOUR MACHINE
Solidisk DDFS comes with free bundled software: (see picture 5).

- Solidisk Database - a fast, efficientand rlexible disk bas€d random access database.
Ideal for prescription records. club membership etc.
- Solidisk wordprocessor.

- Solicalc electronic spreadshe€t.

- Stock Conhol - very useful for small commerce. Features include menu driven,
easy.to follow op€rating 

_ 
instructions, stock items can be grouped by categories, by

suppliers. by frequencyof mo\rementsetc. Stock valuation rtport (inventorV),-sale prici
list. reorder {orms can b€ printed automaticnlly as requested.-
- Silexicon - the most iuccesslul spelling c6ecker with English, French and German
dictionary. Selt dictionary generatinq capability.

- Macro Basic - a BeSIe prograrn'geirerato-r capable of using bits of old programs to
create new programs. Simply ingeniousl

- Benchmark fordisk drive and disk utilities.

4 - OUTSTANDING PERFORMANCE:
Tlre labl€ below shNs rhe benchaark timtng lor STL DDFS I 4 The ben.hmart consi3ls ol disk op€r.lions such as 5@ and load a

16l prosram, op€n and clo* lil€s, BPUT. BGET nrinss.nd numbe6,lomatand wrily a disk el. , .nd h avall.bl. upoh requesl,
orheuv lisred in solidhk DDFS t le' Manu.l
The b€nchmark tesrs B t to 89 are rhe $n. .s u*d bv hany r€videE Th€ tine B €xpresed in pconds and pan5 ol lo0h ol a

*.ond Th€ disk driv€s.re n in 40180 tack double sded MnSUBISHI M4853. lhe diskeft€s .re Vedanm Dalal'i€ MD557 eres
96 TPl. double densilv. doublesided. pre veni.dtoensurelhailh?media is,reeoraU eror and 6..han(.ld€l.cls.ndconla,ninq
slelg lhe benchmad( program The lesl u lo.ded into m€morv th€ dnve moto6 ale allo*ed ro 5rop .mpLl.l! 2 *.onds beee€.
r€rt. 10lfting iDd6aE t ken.nd lhe mern lme B c.l.ulal€d .ulomal'@ll!

l0{, DEFFN6I:BEil S.w . 16l prosrrE,
ll0t"i - T[tE
120 'SAVE A aqn + 4q)O
130 - TtitE - T?
iulllEnnssare iftlud€d m lhe Ue! M.nu.l
T16FN6calbd r0$meswnn3pc inleN.l.lh€h.rnpsutEpn.bdas BL
BENCHMARK DESCRIPTION S/D TIME D/DTIME
Br S.v.l5l 2.62 1.43
B2 Lo.d l6L 2.tS r.23

loollD.. 2O.7O 20.16 'S.. not.l
8l Op.nour .rd prtna

looorrmb.r. (255) 5.E4 {.66

r000nu6b.t. (255) 4.72 4.r4
86 OD..our.nd Ddnrr00E0byt..tln!. 6.rE 4.91

looEobyt.rtlrs. 4.9O {.31
BE BPUr roob!,t6 (2s5) 3.01 2.06
B9AGETl0OObvt.(255) r.Et !.52

OPERATIONS
FORllA140 TRACKSl
FORMATAO TRAC(s:
VEBIFY 40TRACXS:
VERIFYSOTRACKS:
BACKUP OT AOTRACXS:
SACXUP 02 EOTRACXS:
cot{PAcr l00K.l0 [tL€s

t7_74
33_22
9.30

t7.44
37.69
39.45
22.42

S/D TIME D/DTIME
t7,74
33.22
9.30

17.44
3r.69
39.46
1a.a2

\or. l: Whe..u€r ! iil. l. to b. op.n.d, STL DOFS .ltoo.tlc.lly r.frBh.. rh. dl.l dlr.clorr, lh!. Dr.v.ntltrg
.ron.our dt.L ch..!.. M..9 ori.r DFS ..lo nor rrl.lh. er. ..r.. .lltough yl.ldlt!. Duch.hon.r dr., !trd
r h i. .ould .c.ld.trtrlly.rop rn. prcsrlm.

*oad 2000 words (17811 bytes) 16.80sec (41 40sec.withAC
.t'Lth Scribe:
Count 2000 words (17811 bytes) 4.20 s€c. (9.80 sec. with AC .90 DFS)
.!rth B€ebug s Masterfile:
Sort records 1 to 20 in PEOPLE sample databas€. the database is presorted on field 2 then the
:rogram is asked to sort on field 1, the time is thenlaken:56.23sec. 1127.86 sec. with AC.90 DFS).
T:ese timings are improved even further in double density mode.

T:e figures speak forthems€lves.

>TL DDFS drarnatically increasesthe operatingspeed ofyour software. including wordprocessors
{e Wordwis€. View. Scnbe. databases like Masterfle. Starbase etc.

Solidisk engineers won tstop there.

ONE ROM TO RULE THEM ALL
{lready a super mini floppy (2.4 MB) and coniroller lor under !400, a loMB inlegrated Winches'
:?r harddiskfor under !600 AND AN EVEN MOREPOWERFUL I6KROM 12.0 UPGRADE)wlth
rullined specifications below are planned lor Christmas-

Unlimited number olenlries into the disk directory.
File size and disk size can be as big as l6MB.
lmmediate recovery ol accidenlalfile deletion.

- Bullt in wordprocessor in place ol the classical *BUILD.

Dsk s€ctor editor. disk search and replace, tape to disk. disk to memory below PAGE, disk
:-fl:cation

lnnant data encryption and decryption using256 b!,te single key (exPandable).

- Quadruple FDC dnve rs @27 | , 8272. WD 1770. WD 2793)
RAM Disk lacillt,es Ior Solidisk Sideways RAM.

7 - PBICES (includtng P and P and VAT)
STL DDFS (disk chip upgrade forBBC B) ........t39.95
STL DFDC lor those who have Acom DFS . . . . . . .149.95
54Ok DISK OUTFIT (complete package) . . . . . . . .1209.95
1.3MB DISK OUTFIT (with twin drives) . . . . . . . . .!359.95
2.0 ROM Upgrade (available soon) . . . . . . . . . . . . . €10.00

To order, you can use the coupon. Access and Barclaycard
holders can ring directl

HOWTOORDER?
You can order any it€m using the coupon. Pnces are inclu'
sive ol VAT. po$ and packing. Access and Barclay card
holderscan place theirorder by phone.
Educational authorities. Acom dealersand OEMScan obtain
quantity discounts.

Name

Credit Card Account

Callers a@ requesled to ring first for appointment.

Total

SOLIDISK TECHNOLOGY LIMITED
17 SWEYNE AVE
SOUTHEND.ON-SEA
ESSEX SS2 5JQ

6 - SOLIDISK DFDC:
THE ONLY SYSTEM TOADD DOUBLE DENSITY AND KEEP COMPATIBILr|Y,

:: lour BBC is already 6tted with Acom Single Density DFS, youcan ADD double densi\, toyour
1-.stem and I(EEP the existing DFS with Solidisk DUAL FDC Filing System (DFDC).

Soldisk DFDC syst€m overcomes the problems caused by around 57a ol the games specially
::ose produced by Acomsofl newest releases such as Elite) These programs (directly) controls th€

i27l rhus requiring its presence.

>ol:drsk DFDC ROM controls BOTH FDC at a flick oIa switch, you can choose the new FDC lor
.r€ed or the old 8271 for Acomsoft game disks.

SoLIDTSK'S NEw TELEPHoNE NUMBER' SOUTHEND (07021354674 (10 IiNES)
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IT
UPG RADE ing your BBC micro (model "A" or "8") is the simplest, most cost eftective way oI dramatically
improving its capabilities. An UPGBADE gives you access to the world's largest library of professional software
and clears the way for future expansions by adding a 280 A second processor 64K of addilional RAM, and a
flexible disk drive controller to your already powerful BBC micro. An UPGRADE'S ability to run TRUE CPIM
rather than a CPIM compatible operating system iS one of the features that make an UPGBADE the sensible
choice. Couple this with its abiliry ro handle disk drives independently from the BBC micro and your ability to
choose what disk drives ro use (3+", 5|" or even 8") and you can see why an UPGnADE is the only choice.
Software available to run on your UPGRADEd micro seems limitless. From wordprocessing to financial analysis
for the professional user, to Pascal or Cobol for the serious programmer, all still capable of using the sound and
graphics capabilities of the BBC micro. The choice does not end there though. An UPGRADEd micro can be
funher expanded by adding up to three of our option boards to the unit. There are boards available for expanding
rhe UPGRADE s RAM, for providing further serial or parallel interfaces, additional disk interraces for 5]" or 8"
disk drives. There is even a Winchester disk controller and an IEEE 488 interface option.
So if you do want more from your micro - UPGnADE it.

SPECIFICATIONS
Procca.o. - 280 A.unning at 4MHr
il€mory - 64K RAM (fully expandable)
Opsr.ting .y.l.m - CPIM (Supplied on disk)
Oth.r op.6ting .y.t.m. .v.il.lr. - TUR8O DOS
Di.k drivc..upponad - 3+", 5+',40 or 80 track doubte or
single sided, single or double densiry. Can be shared with the
aBC micro.

[{OTE: An UPGRAOE do8s not require the fiting of s OFS
within the 8BC micro.

PRIGE 1f299 + VAT
UPGRADE TECHNOLOGY. 29OA High Boad, London NWlO2EU

Telephone 01-451 21416. Telex 46523. Symsys G.

lf you want more from your lvllCRO

EIEE

Oi.k drivo c.paciii.. will vary deoendenr on disk drives fiied
(example 5i" DO/OS sives SOOK storase).
K.ybo.rd - As 88C
Grtphic! As BBC
Pow.r r.quir.m.ni. - 24OV AC.

:

J"H-
FORMERLY 4MAT, ONLY THE NAIVE HAS CHANGED!

TELE - BOOK
TELE-SOOK ir not another rete.
text rimulator but an extrEmety ftexibte
m€nu.driv€n program which alowe
'book' ol up to 15 pag€j of text and
graphic, to.be cr€ated on the BBC micro.
Some ot the m.ny potribititier ar€: ct.r,
maqauine3, simple .nim.tions. poetry
anthologiei, noticebo.rdr. a$ignment/
work cardr, rtorier.nd records ot.I

TELE.BOOK has simple word.proccat-
ins facilitier 50 that text may be Easily
inserled or deleled and, at the end ol
each line. wordr are automalically
'wr.pp€d ,ound' onto the next line. All
the tel€iext features are available so that
children may .nhanc€ thei. wriling in
colours and oiher eflectr. Telelext 9ra-
phict m.y b€ ured on any page either lo
enhance l.xt o! creat€ graphi6.only dir.
plays. Al any time paget may be copied
or moved about within the book. TELE-
BOOK i, comprlible with most printe'3.
Any number of pagee may be printed
individually or .s 6 5in9l€ document.

TELE.BOOK ir avail.bl€ bolh on tape and
di5c, the complete p.ckage being attractively
boxed and containing a comprehensive 32
page manuat, a tet of 5 double.rided l.m-
inat.d 'help'cards, a coloured plaiiic
key $ip, a transp!,ent Pladic Pas.-
pl.nning rheet (for u5e with O H P.
pens), a tet of pap€r Pag. Planning
and 8 exampl€'books' (containins) a

total ol 120 pager) which hav. be€n
produced by both children and ad.
ultt to illuttr.te how variou5 eflects are
achi.ved and to demonstrat. iom€ posrible
us€r in the clar'loom.
Th€ dirc vellion (containins two discr) alro includes
l. OlSC UTILITY - allowr'bookr'to b€ me.ged and facilital€t
tome dirc man.g€ment operations r!ch at 6omp.ctin9, titling, re.naming
.nd locking file3. 2. SEARCH . a reparate databare program allowing rchoolr to 3tore
information about their toftware collectionr and to make enquiriet 5uch ai "Which language
programt do we have which a.e tuit.bl€ for 7 year olds".

4I\4ATION EDUCATIONAL RESOU RCES

LINDEN LEA ROCK PARK BARNSTAPLE N, DEVON EX32 gAQ lEL: {027I ) 45566

']5,00+VAT 
CASSETTE

C] 7 , 65 + VAT DISC VERSION
P & P INCLUS IVE
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D€ar Editor
Many thanks to you and
Mr. Clarke for a most useful
wordprocessing program ln
Novemb€r's issue, well worth the
price of the magazine alone.

Unfortunately, he seems to
have got his operating systems
confused. (Question: what is the
best adventure game on the
BBC? Answer: the Operating
System.)

Alas, the progam will not
work on O.S. 1.2 as the furrction
keys do not generate thelr "soft
key" definitions. When pressed
with the Shift andlor Control
keys.

tFX 226,L and *FX 227, L
and * FX 228,1 are rcgrtued to
enable this, although I've never
s€en this documented anywhere.
Yours faithfully
Mr. K.J. Adams
Stoke-on-Trent

Many thankc Mr, Adamc for
putdng us rtght. I hope thts
sorts out the problemo oome
readero naturally encoun-
tered trylng out TextMlster,
Sttll once you have got lt
worklng, ttere la no excure
not to u'rlte to ua herc at
Mallcort wtth your oplnlons,
programmlng ldeao and
polttely worded demandc Ior
what you rrant to aee ln A&8
Comput ig.

lfiD PAGE= &19fl)
l0l0 . DISK
rO2O CHAINn{EXT PBOG-

- crude, but elfective!
For machines with Econet lttted
as well as the DFS line 1000
would have to read
PAGE - 1BOO.

This still leaves the problem
that after the last pro$am in the
suite the Beeb is expecting its

A&B readers' personal
printout of-programs

ano optnton.

tlghtness oI toemory (Pool.
Predlctlon for tnstlnce), tte
progrlm ls unacceptable on
the Elect on then we do not
ldd tte Electron strap at tte
top oI the page.

I hope that thle hac
cleared up any mkunder-
otrndlng lbout the uce oI
Mode 7 and our general
telecllon of Electon pto-
grama. A&8 r,elcomed tte
addltlon ol the Electon thts
tlme lart yclr and lnt"nds to
contlnue rupport for lt aa io
excellent computer ln lts
own rlght, Wltners Electon
Adventurlng ln December
and our hards,are revleu,c.

Dear Editor
I am writing because I have en-
countered problems with two of
your r€cenl programs, Pools
Prediction from October and Old
English Font from November.
They look like marvellous pro-
grams but I can't get them going
correctly.
Yours in hope
D. Last
Cornwall

Apologlea to Mr Laet and all
tioce other readere u,ho had
touble u,lth Poolc Predlcdon
and Old Engllch Foot. Many
readerc cpotted the mlstakes
ln the former: llne 670
ghould read ac lollorrc: UN-
fll- tem jf = hlgh !f + l: en5
= l. On llne 2980, tlle ee.
cond statemenl chould be
teetl = 0, not, as lihe prlnter
hac managed to produce,
tectl-o (you gol drat one
youraelvec dtdn't you?). Old
Englleh Font lrom th€
November lceue le clmllarly
trulty. Part of ltne 14i0
declded to take a walk. Here
It ls ln rll lt glory:

1450 DATA 8, 9,
80c0E0E0F0F07E3E3.tlclcFcFclclclS.
3E3E70F0E0C0t0.

The latter part of thts llne ap.
pearc ln the magazlne but
u,lthout lts befter half. Be.t
Just to copy from the above.
You now have a capttal G.

next progam from tape. (Puttlng
the exha lines in the last program
generates rude messages like
'Bad Progam'.) One way round
it in this case was to add an extra
routine, as a short program
CHAINed from the last, to ofrer a
replay or end choice. This. of
course, can be loaded and run at
&1900 (or 1800), thus leaving
the machine ready for further
disk input.
Yours sincerely,
Patrick J. Black
Barlow-in-Furness

Dear Editor
I am writing to ask if all the pro-
grams in A&B run on the Elec-
kon and if the use of Mode 7 in a
program means that it will not
work on anything but a BBC.
You often put Elechon on the top
of the page but the program has
Mode 7 in it.
Yours faithfully
T. Woodward
Basingstoke

Thanka lor your letter Teresr.
All the programa ltsted ln
A&B beneath the Electon
strp (!t tlte top oI the p!ge)

nrlll run wlthout problemo on
the Electron. Any relerence
to Mode 7 wlll delault to
Mode 6, and althougb oome
of the teletext control
chlncterr may appear, or
double helsht ellecte s,lll
crure two llnes o, text to b€
prlnted, the m.ln body of the
program wlll run ac llcted,

lf you rtlah to change
teletencea ftom Mode 7 to
Mode 6 then go ahead. The
cootol character (CHRi(?))
ln Mode 7 chould be omltted.
We do not eupply an alter-
nrtlve llstlng for each E€t oI
lnatructlons (for tnstance)
whlch contalno Mode 7
becauae such a llstlng for
each program u,ould rerult ln
leaa apace for other llctlngc.
Thlr l. not an lntentlon.l
blls agalnst Electron ownerc
but r ptlctlcll otep declgned
to mrkg mote spsce
avatlable for progrrmr, mlny
of whlch are developed on
the BBC but qrhlch rrlll alco
run on the Electon.

We test ill prograttrs on
both BBC and Electron and
lf, for any reason lncludtng
speed of performance or

N
L

1 GoIden Square
don 1^l 1R 3AB

o
on
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' 
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I Dear Editor
I In gour Random Access article in
I the November issue, vou men-
| 6oned the problem of chaining a
I further program from inside one
I which has been relocated in
l.emory. I had the same pro-
I blems with a sulte of music pro-
I qams which I wanted to back up
| :o disk, and solved It by inserting
I :,*o lines before the CHAIN com-
lr,and; eg.

,,.:|

CONTINUED OVER



Try thtsse Eorrections for PoolE PrediEti Try these alternative solLrtions!
on trct A&Br

Line 670: UNIIL tem7.=highz+l:enz=l
Insert line 4045 lF choicez=5 THEN tem
7.=1r 6
El and 8? are home and away points gaine
d. Lines 1336 and l34O should
nake them = 3 +or the English league:

133C, IF LEFTT! (naoe:5 (honet7.) ,2) ="S. "
AND honegoal Z >awaygoal Z THEN

home,ratchZ= I ooa@ ! al,{ay,natch:l=! 18L=2.o.2=@1
G(]TO1360
1335 IF homEgoal T.>ae{aygoal
Z THEN homeflatEhz= l OOOO:
aNaymatchz=1r O1=5: G2=O: GOTtr 1366
l34O IF LEFT3(name+(aliayt7.) r2)="S. "

AND awayqoal Z >homeqoal z THEN
honematchT. =1: awaynetchz=l@O@Ar 8L =@r o2=2
:6t]T0 1560
1345 IF ai{aygoal T- >hooeqoal Z THE
N homematchz=l3awaymatch/.=10060.
01=o:G2=5:EOTO 1369

4o3O IF choi rez<3
: ENDPROC
4035 IF trhoi cez<s
! ENDPROC
4O4A lF choi EeZ=s
: ENDPROC

tenL=.-hoi. ce?,*zz+l

tem7,=Ehoi ceZ*24-3

tEm7.=choi ceZ+2O+3

510
52@
524
326
660
670

ternZ=tenZ-l
REPEAT: CLS
temT=tem7.+ 1

PROCd i vi s
UNTIL ternz=hi gh7.
en7.=l

THEN

THEN

THEN

SpeEial thanks to Frank Pitt and KEnneth
sherwood +or their help. lle have

already had Eome y.inners (but no fortune
s)r so qood luck!

Dear Editor
I am pleased that vour readers
have shown an interest in
BASL'TILS.

I apologise for the error in
line 770. This enor did not show
up in my tests because

lF r% = E% GOTO 79O ELSE

is superfluous and should have
been deleted. A. this stage in the
program T% cannot equal E%.
Hence the program works cor-
rectly with GoTo790, although
line 790 does not exist.

Similarly, T% - P%: at the
start of line 740 may be deleted
T% is set in the line above-

Ialso made some erors in
describing the user defined keys
in column 4 of the text. From the
program listing it is clear that
CTRL/f2 sets MODE 7,
CTRL/f3 selects the Hobbit (now
Ultradrive), CTRL/f4 selects the
cassette recorder and CTRL/fS
catalogues the file system.

ln view of my experience
with lhe program since submilling
it for publication, I would like to
su ggest some further im-

300 as shown in the listing below
(the changes are underlined) and
inserting lin€s 25, 45, 70 and 80.
Pressing BREAK by accident
simply resets BASUTILS and
returns to the program being
edited GTRL/BREAK may be
overcome by using OLD to
retrieve BASUTILS, RUN to

reset BASUTILS and OLD again
to retrieve the program being
edited.

Yours sincerely
Dr. S. Taylor
Lecturer
Mechanicai Engineering Dept
University oI Birmingham

:0F7.=&84: t0PT0: LDAtlSBr LDI{0: LDY&8F: JSR&FFF4: RT5: I : ?

36 -12=&D: ?561.1=.!FF: V7=5634: G0T07(')

?5rF)(?00,I

4t)lFJ7=7560T07 ELsE I FJ z= 70PR0CF ELSE I FJZ.82PR0CR ELS

E I FJ 1,=84PR0CT E L S E I F J 7 = 7 7 P R 0 C n ELSE I FJ X=69PR0cE ELSEIFJ

u=67PR0CC

45rFX?r)()

70+TV:55

8t)lt0DE7: PR0CN : G0T045

?0rl I KEYirRi:= ?56 {'15+!4: SZ=:56}?3+??: PA. =&E003 6.25 !il
soor(EYloO.lrO,ZOlU
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provements.
To avoid damaging pro-

grams bg pressing ESCAPE
whilst BASUTILS (especially
REPLACE) is running, I have
disabled ESCAPE. I have also
improved the handling of the
BREAK key. These are achieved
by altering lines 20, 40, 200 and



DEPT. ABC,
18 HAZELMERE RD,
STEVEITIAGE, HERTS
sG2 8RX.

BBC'A'
(all OSI

BBC'B'
(all OS)

0uAt- s0FT

PllBTFtlTItl

srEv (0438) 721936

TAPE C9,95
orsc f 12.95

(all inc.)

TAPE f9.95
Dtsc f 12.95

(all inc.)

TAPE f9.95
otsc f 12.95

(all inc.)

VERDICT ON A SOCCER MANAGER SIMULATION
ln Nov. g3 we announced LEAGUE DIVISION ONE. The author, a self-confessed fanatic. spent 4 years in the^Fesearch

Deoi. of lnternational Computers working on computer simulations of human recognition processes. ano o veals aI

Brif,sh Aerospace ana GEC ;orking on airclaft and missile srmulatrons. Hear hrs opinro'r: 
.,,As both a Micrc and football fan;tic I bought 5 ,,soccet management" games, only lo be cltsappotnteo that.?tt ol 

_t!:11_
substituted simple-minded mental arithmetic lot "management" iudgement and decision maktnq. Not one attempleo (o

"iiiiiiii"iiistri 
,,toottatt matcn'; in;ci *oiia iito* 

" 
"ianiser" to judge p.layers and teams. Thei/ sates pitch

wis bas6d on a hiadcount of fieaningless leaturcs. So, I set about writing my own "

But was ho lucco$ful? He.o is lhe v6rdict oI outcu3tomor!:
,,conofetuletions on a orco@m that actually conesponds to lhe game ol lootball-" oavid Mcclelland. Bangor

"viui ciii ii 
"i""tl.il 

ihe best simulation fot anv comp,utet."N.w Edwards, Beaconsfield
"l ;hini you have in youi product a complete sinul;tion 6l the highest stan-datd'- 'w R Movs, BRlxMIS
';ii iiiiiiic n cirtaintv ii the best gamb l've plaved (and not iusi on the BBc! ) " w M van Leeuwen' Holland

"What a supetb management game it is. " Neil Ormsby, Leeds
"Thanks at a brilliantbrcgtam-" P.J. Sletry, Peterborough
"FANTASTIC!" R. Foster, Benfleet
We could fill pages of lhis magazino with such comments. BLlt let us introduce you to:

Dlutsmil llilE'85'
AND

E LECTRO N
BBC 'B' (all OS) SI|GGEB SUPRETIII|

BOIH GAMES are role playing games in which you are the manager ot a newly promoted 1st Division side. You have a

squSd ol 18 players and a further 15 (1 2 in SS) available on the transfer market. You must ltst confirm yourself as a
1st Oiv. side, assessing your weaknesses and strengths, and then bring along your youngsters to replace your
"veterans" (thg game lasts tor 5 seasons) and intelligently using the lransler market. All decisions are based on YOUR
iudgements about skills and abilities as you walch your team play through a 42 match season, each match being
SIMULATEO in your Micro and displayed on your TV or VDU.

DlVlSlO OIllE '85': This game makes iustifisble tho term "strategic" as applied to soccer management games-
Strgtegy implies "planning ahead" and decisions taken in the 1st season may not bear truit until the 4th or 5th seasons
(up to 20 hrs lst€r in rhe game) but these decisions must be taken if you are to win the Championship. This game wall
test your loolballing knowledge to the full, coping with injuries, suspensions, financial limitations, a not always helpful
pr98s, aging players, inexperienced youngsters etc. etc.

aOCGER SUPnEMO: The real game of lootball is enioyed on many levels; the strategic over several seasons, the
sessonal, and Saturday afternoon'a excitement. While retaining the roalism ot management simulation described by the
suthor ths gam€ places more emphasis on lootball match simulation with a "3D", 22 MAN, FULL PITCH graphics
illu6tration o:f each match. Forthose whodon't like games that have you banging yourhead against a brick wallfor relief
but €njoy the game ot soccer, then this is the version for you.

COMBO tspe/disc: It you REALLY cannot make up vour mind, or feel you would like to graduate on SS belore moving
on to DlVl 85 then we do supply a COMBO tape/disc for the price oI one game plus f3.

CURnEIII OWI{ EnS: You will roceive a discount ot f 7 on vour tape, E9 on your disc oI LD'l or LD 1 REV 1

ln rhe USA the balance has aheady shilted away lrom the "arcade mentality" towards mukiplayer programs.
PORTFOLIO is an investment game for 1 -4 plavers, or teams of players. Each player/team begins wilh t 1 ,OOO and
invesls his money in a variety of companies against a background of continually changing international, natjonal and
commercial news. The news items allect the share values of lhe companies in a variety oI different ways, and the
plSyers must shilt their money around to maximise their investments; maybe even to become a millionake.
The game i$ an id66lfamilV gamB or perfect in the classroom and with a high pupil/micro ratio. lt's suitable tor 12 years'
old and above, though younger do enjoy the game with some help from their Iriends, and in this game, competitors. For
the sdult we have made some of our news items som€what cryptic, occasionally even red herings, to really make them
think about the oflect on share values. Because we call it a family game we have lried to see that there is something in it
tor all members ol the lamily. Teachers can evon tailor the news items 1o suit the capabilities ot the pupils.

All orders DIR ECT SALE.
0rders by post delivered
in 3/4 working days.
ACCESS telephone
authorisation l/2 days.

Name:.
Address

Card No

TAPE DISC
t9.95 tr DrVrSrONONE',Ss', tr er2.95
f9.95 D SOCCERSUPREMo tr f 12.95

€12.95 O COMBO.OIV.l+SS O t15.95
e9.95 D PORTFOLTO O t12.95

Soccer Supremo: ELECTRON or BBC



MODEL B/ELECTRON/ ABC PERSONAL ASSISTANT

- DUO
Gotdon faylor

Along with the announcement of
the new Acorn Business Com'
puter range came the news that
the Viewsheet spreadsheet -together with the View word pro-
cessor - is to be installed as stan-
dard in the ABC Personal Assis-
tant. This is the enkyJevel in-
telligent version of the ABC
range - effectively a re-
packaged single processor Beeb
with a new, higher capaciiy disc
filing system. This means that
Viewsheet (and View) are to be
launched into a larger and
tough€r market - that for 8-bit
business software. such as runs
under Apple DOS and CP/M 80

- and justifies another, more
detailed review than that in A&B
Computrng lor May/June
1984.

The utility of spreadsheets is
well demonshated by the enor-
mous success of Visicalc - the
original spreadsheet, which is
said to have sold so many Apples

- and more recently by the lact
that they ale at the heart of Lotus
1-2-3 and Symphony - the best.
selling programs for the IBM-PC
and other "16-bit" machines.

Spreadsheet type programs
may be divided into:
o General purpose spread-

she€ts, capable of statistical
and technical calculations as
well as financial modelling.

o Specialised financial modell-
ing programs. These generally
use a numbered program and
one or more spreadsheets for
display.

Viewsheet is a general-
purpose spreadsheet. This means
that it contains a wide range oI
BASIC functions, as well as some
which are peculiar to spread-
sheets - such as MIN. MAX etc

- and is therefore self-sufficient.
No BASIC ROM is needed. This
allows all the more specialised
financial, statistical and technical
functions to be built up as for-
mulae (as opposed to having
some of them pre-programmed) .

Viewsheet dif{els from other
spreadsheets bv being held in
ROM - and hence permanently
available and much less liable to
be lost or corrupted. The
BeeblPA regards Viewsheet as a
"language", much like BASIC -which could be used to do the
same job. ViewSheet has a

similar range of functions and
constructs available and a
ViewSheet program occupies a
similar amount oI space in the
comput€r memory. However,
wherever replication is possible,
Viewsheet is easier to program

- especially where tabular out-
put is required.

In re-examining ViewSheet,
I have followed Mike Liardet's ex-
cellent inhoduction to spread-
sheets and what to look lor -published in Personol Computet
World, February 1983.

ARITHMETIC
Looking at the facilities,
Viewsheet has the four basic
arithmetic functions l+,-, * ,/)
plus square root, trigonometric
(sine etc) and logarithms and
sum, min, max and average (but
not count). These sLrffice also to
define statistical functions. such
as standard deviation and finan-
cial functions, e.g. net present
value, when required.

CONFIGUBATION
It is perfectly possible to use
Viewsheet with the standard
cassette filing system, although ,t
performs even better with a disc
filing sgstem and, of course, with
Econet. These last two do
however reduce the maximum
sheet size somewhat on a stan-
dard Beeb.

View Sheet operates in all
lhe Beeb/PA screen modes -including Mode 7 for 4O-columns
and Mode 3 and Mode 0 for
8O-columns. Provided that you
have a monitor, Modes 3 and 0
are superior - both because
much more oI the sheet is visible
at once and because you can
choose the foregtound and back-
ground colours (using the same
Conkol S, character, character,
space, space, space command as
View). However, Modes 3 and 0
take up 16 and 20K of main
memory respectively - as op-
posed to only 1K for Mode 7.

In the interests of spread of

loading, saving and scrolling,
ViewSheet uses 15-bit internal
pointers, which result in a max-
imum sheet size oI 2A15-32K.
(Viewsheet does not practice
"paging" with additional RAM or
"virtual memory" with a disc.) In
any case, only 32K remain of the
64K maximum addressable by an
8-bit mac h in e, since the
Operating System occupies 16K
and ViewSheet also takes 16K.
This also means that (unlike
View), there will be no "Hi-"
vercion fo rse with a 6502 Se-
cond Processor.

Viewsheet in Sheet Mode is
designed to use the 10 function
keys oI the BeeblPA - both
alone and in combination with
the Shift and Control keys. These
are all labelled on a special ship
and are therelore easier to find or
rememba than the menus or
Control plus lett€r key combina-
tions used by most other spread-
sheets. The latter are often im-
plemented on many diflerent
machines, but rarely tailored to
any one.

ViewSheet is also easy to
operate in Command Mode -
thanks to the availability of abbre-
viations. For example, turning off
the headings would take 13
keyshokes using the full com-
mand, but only five using the
simple mnemonic abbreviation.

GRAPHICS
Like many other "standard"
spreadsheets, Viewsheet has
only a minimal inbuilt graphics
facility - capable of plotting bar
charts with horizontal bars, using
the standard keyboard sym-
bols r, and !. However, with its
scope for interfacing to BASIC
(see below), it can utilize a wide
range of graphics programs,
capable of producing line graphs,
barcharts and pie chads in high
resolution and multiple colours

- both on-screen and printed.
(Adding graphical output to
Viewsheet will be covered in a
lat€r article. )

INTERFACING
Viewsheet has no special facilitv
to import data - eg as comma-
delimited ASC files. However, it
is capable of importing data into

The ABC Personal
Assistant will carry it as

standard but all BBC
Micro owners can

benefit from the power
of viewsheet, especially

alongside Raven.

MOS
ROM

&c000

BASIC iSPAREI DFS RAVEN
ROM i I ROM ROM

HIMEM &8000

R AV EN

&3000

RAI'I
&0 000

Fig. 1 : What the tuven board doos. tubmory hbp (simplifbd) with
add,Essgs in hcx.
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the current workheet for the pur-
poses oI consolldation and so it
would be easy to write a simple
BASIC program to conve any
existing data flle to this "transfer"
format, and read it in that way.
However, the "transfer" Iiles in-
clude only slol numeric values
and not text - either slot labels
cr column and row headings -and can be read back into
'uriewSheet but nol read into

As well as this "transler" for-
'rat, it is possible to save/wdte
::ies in a spooled ASCII file for-
-at Ior export to a word pro-
, essor, such as (but not
:ecessarily) View. Spooled files
rclude both numeric values and
:?xt - both slot labels and col-
-:nn and row headings - and
:an read lnto View but not back
rro Viewsheet.

The abillty to export files to
.:ew (and other word pro-
essors) is one of the most uselul

-2atures of ViewSheet. A table
:ay be laid out with the aid oI
,rinter windows" (see Display
::rd Printout below), before
:POOLing onto disc. Such
. iewSheet flles - with tabl€s up'r 132 characters wide - may
::rher be LOADed direcdy into
.:ew or READ into an existing
'.':ew document.

LINKING
iemarkably for its size and price,
','iewSheei has the ability (when
.:sed with a disc ltling system) to
:ansfer files between sheets - eg
:or the purpos€s of consolidation.
Voreover, these liles can be as
-.mall as a slngle numeric slot
,alue or as large as 10710 values
eg 255x42). Viewsh€et in-

:ludes COL and ROW functions.
,,"hich are especially us€Iul for
jpecifying the parameters oI such
'transler" Iiles. Up to five such
iles can be open on disc and in-
:eract with a sixth sheet in
memory. This can thus
recalculate using any or all oI the
imported values - ie con-
solidate.

The five "transfer" files can
also link up to six sheets in a
chain or pass values ftom one
sheet to another and back to the
flrst. Ahhough each sheet must
be loaded into the computer

memory manually, this - as
noted below - can be speeded
by use of the function keys.

TURNKEY
Consid€ring its modest size and
price, th€ scope for creating turn-
key systems using MewSheet is
considerable. Worksheets can be
created and saved with almost all
columns and rows protected
against overwriting or deletion.
Data entry can thus be limited to
th€ slots left unprotected.
Although it lacks the ability to ac-
cept full command/execute files,
Vi€wsheet can accept com-
mands (such as LOAD
(filename)) in Command
Mode. These may be put onto
the function keys, since this buf-
fer is preserved when switching to
Sheet Mode. This bufler can be
saved with I SAVE( filename ) 0800 OBFF and
lhen I LOADed when required

- eg from a IBOOT file. All that
the user then needs to do - eg to
load sheets in turn - is to press
function keys ftom Command
Mode and press Escape to enter
Sheet Mode. If the new sheet
starts by reading kansf€rred
values, all that is necessary is to
initiale recalculation - eg by
pressing the Tab key.

SPREADSHEET
OPERATIONS
Viewsheet operates from the
start with th€ full sheet of up to
255 columns and 255 rows ap-
parently available, and does not
require them to be opened up or
created explicitly before entering
values.

Despite the large sheet size,
the default column and row titles
oI Viewsheet are quile conven-
tional - letters for columns and
numbers for rows. This means
that the slot references are com-
pletely unambiguous and so t€xt
entries (labels) do not need to be
specially identified - eg with full
stops.

Viewsheet does not distin-
guish between upper and lower
case letters - whether for col-
umn or row headings or even
functions (eg COS etc).
How€ver. it is remarkably good

at dislinguishing betwee n
(alphanumeric) labels and
(numeric) values or Iormulae -and confirms this by indicating
on-screen. It can accept alPha-
num€ric shings as labels, even
when they begin wlth num€rals.
Moreover, it is verg €asy to enter
a number as a label in Viewsheet

- they merely require suround-
ing by non-numeric characters,
such as inverted commas.

Conhol of the cursor and
scrolling in ViewSheet is ex-
cellent. It is "deadbeat" - wilh
no overshoot and hence much
better than in some other spread-
sheets and word processors
(even View itselo. When enterlng
values into ViewSheet, use can
be made oI the provision for
automatic stepping to the next
slot - to the right or down. This
speeds entsy considerably.

An even more powerful
facllity is available when entering
formulae. Provided that at least
one characta (which can be a
space) has been put into the entry
line, the sheet cursor may be
moved to position it over the slot
required and, simply any press-
Ing Shift plus Copy, it can be
"plcked up" for inclusion in the
formula.

INSERT AND
DELETE
Among the usual spreadsheet
operations, ViewSheet is capable
of inserting or deleting whole col-
umns or rows. For deleting, the
columns or rows are treated as if
they are protected - even i{ they
are not. This requlres that the
protection be switch€d off first.

REPLICATION
"Replication" is at the very heart
of the spreadsheet concept. This
allows a lormula to b€ entered
once (eg for the month of
January) and then reproduced
for all the other months of the
year - as required.

Replication in Viewsheet is
extremely quick and powerful.
Thus it requires only the
minimum of keystrokes yet allows
every conceivable variation -
from one slol to anolher. ftom
one slot to a range. from one col-

umn or row range to another ol
from on€ range to a whole block
of slots lndeed in Viewsheet.
replication may even be applied
to a column or row of differing
formulae - eg one for the mon-
ths and another, such as the sum,
for the vear.

Vi6wSheet allows both
Relative and Absolute (so-called
"No Change") replication. These
operate in th€ conventional
spreadsheet fashion - in that the
Relative/Absolute question is
posed lor each slot reference in
tum after the replication Iormula
has b€en ent€red. Thus it does
not use only a single default or re-
quire that, for example Absolute
entries be prefixed by a special
character.

DISPLAY AND
PRINTOUT
Formats may be set on a whole-
window or individual slot basis.
This covers such things as the
number of decimal places, left or
right Justification within the col-
umn and the use of brackets for
negative numbers.

All the column and row
headings may be re-defined as
strings oI lrom three to 15
characters. ViewSheet th€n
allows you to enter the slot
references using these directly or
the default headings - in which
case they are translated when the
Iormula is entered.

The default column width is
seven charact€rs but it may be set
globally from a minimum of three
characters up to whatever will fit
on screen in the current mode.
lndividual column widths may
easilv b€ varied bv using the
screen "windows" - of which
there are no Iewer than 10.

Windows ar€ of course
especialy uselul for splitting the
screen to keep an eye on the
"bottom line" while altering one
or more input values - the
classic spreadsheet "what if"
exercise. Moreover. since win-
dows may be displayed without
their top or side headings, the
sheet can still present a very tidy
appearance on the screen. lt is
even possible to put only

VIEWSHEET
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Vbwsh€pt scrrd.ns,

headings into windows so that
they can appear in the middle of
the screen or printout if required.
In effect, you can have variable
column widths - and far more
besides in th€ way of freedom to
compos€ your sheet.

It is easy to position the
several windows relative to each
oth€r since they are defined suc-
cessively to lay either to the right
of or below the previous one.
Also, each is numbered in the top
left hand corner. ViewSheet even
resets each window size (after the
first) if need be, to allow it to be
displayed on the screen. Com-
posing the whole screen is thus a
matter oI simple hial and error -with Viewsheet doing its best to
help.

SCROLLING IN
HARMONY
Another reason why such win-
dows are much more powerful
than the normal variable column
width facility, is that they can be
sel to scroll in harmony with each
other - whethet horizontally,
vertically or both. The alignment
of the columns or rows in a win,
dow may be changed simply by
scrolling and it will be retained in
the window definition.

Any slot can ultimately be
scrolled into any window but
editing is made much easier by
lhe ability to step successively bet
ween the active windows simply
by pressing a single function kev.
ViewSheet automatically keeps
hack of which windows are ac-
tive.

As well as saving the sheet
complete with window definitions
and formulae etc, you can save
the window definitions separate'
ly. (When doing so, it could be
worth putting them into directory
"W" to identify lhem laler.) The
window definitions include the
screen mode. Hence you should
set the mode correctly before
loading the window definitions
Iile into an existing sheet.

The PRINT command will

- by default - dump the top left
part of the current sheet to the
printer. However, lherc are
another 10 windows available for
composing printer layouts. As
well as being saved with the
sheet, they too may be saved
separately lor use elsewhere if re-
quired. Printer windows may
either be copies of the screen
windows or quite distinct. Win-
dow numbets are not printed.

The printout is composed of
one or more printer windows. If
no wider than the screen, it may
be set up as screen windows and
changed (by adding "P" to the
window definitions)- However, a
group of printer windows can ex-
tend far beyond the cunent
screen size - in fact up to
255 x255 characters (as distinct
from slots). This allows you to
take full advantage of your
printer, which may be capable of
132 characters across in con,
densed mode. Ang layout may
be checked by using the
SCREEN command, before
PRINTing it.

To set up a printer mode,
you can either use a hardware
switch (ofteo a DlP-switch) inside
the printer or send the ap"
propriate control code from
Command Mode. For example,

to put an Epson{ype printer into
condensed mode, you should
enter a pdnter control code of
"15". The Beeb requires that this
be prefaced by "1" to reach the
printer and both are expressed
using Control, followed by the
corresponding letters of the
alphabet . Then, s€t between the
codes which turn the printer "on"
and "off". it becomes !BiAlOlC.
Finally, this may be put onto a
function key by starting with
* KEY 0 and ending with :M -denoting Return

Alternatively, with a specific
Acornsoft p nter driver (eg EP-
SON) Ioaded into Viewsheet,
each printer window may be set
to "highlight" - eg with bold or
underlined print - its numerical
contents.

PROTECTION
Protection against accidental
deletion or ove.writing -wh€ther by direct enhy or replica-
tion - of slot contents is provid-
ed on a whole column or whole
row basis (as opposed to a single
slot basis). This protection may
be switched off or on (eg to
enable deletion) from Command
Mode.

FORMULA
PRINTING AND
EDITING
Just as a program in BASIC can
be listed to screen or printer as a
record or to aid debugging, so
can the formulae in Viewsheet.
Moreover. the formulae - which
may be up to 240 characters in

l ,,,.,.r
.,,,.,tlj|lifil
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,..,..? Itaii.
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Iength - may be edited, without I
the need to re-enter them ftom I
scratch - by using facilities very I
similar to those in View. 

I
AUTO/MANUAL 

T
Even with the very fast recalcula- |
lion offered by ViewSheet, there I
is provlsion for switching off the I
automatic action each time a slot I
value or formula is entered. This I
is particularly desirable when the I
cunent sheet reads from or writes I
to disc files. as each recalculation t
leads to disc accesses. Even in I
this state. recalculation can stillbe I
initiated manually - eg by press- I
ing the Tab key. I

Viewsheet shows when it is I
recalculating by a pattem of mov- |
ing dots in the top lefl corner of I
the worksheet. However, it I
recalculates only row by row and I
so produces lotals etc horzontally I
first. The sheet should be laid out I
accordingly. | ,

oUToF I .MEMoRY I ;
The amount of free memory re- I .
maining is not visible in Sheet f :
Mode but can be checked at any I
stage b9 switching to Command I -
Mode - when it is shown as I :
"bytes free". Even so. it is not I .
necessary to watch this all rhat f .r
closely since the "Out of I c'
Memory" error is soft" and does I r.
not caus€ the sheet to be lost or I S
corupted. I r.

As well as the usual measure ! h
on the standard BeeblPA of swit- I hi
chlnq to a numericallv hiqher I A
screen mode to release more I *
memory. ViewSheet also allows I T,
the problem to be overcome by | .o
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r:!iding the cunent worksheet in-
': two or more linked sheets.
i.:hough it is possible to operate
. ewsheet in Mode 7. no colour
. provided and it is easy to lose
: 3ht of the Mode 7 cursor (a pair
:: angle brackets) on a crowded
.:.eet. Also, when replicating for-
- ilae. the Relative/Absolute
: -esrion is applied to the first slot
".'.etence - which is then
:: eted from the entry line -
. -:e the inverse video highlight-
-: used in other modes is not
:. a:lable.

LONG JUMPS
: _ e o{ the "secrets" of
. :rSheet's impressive capacity
: Jlat only the formulae are
-:::ed. and the slot values are
-.! calculated as required - eg

^_?. the screen or a window is
r:::iled. It thus differs from many
::er spreadsheets, which also

.:r.e the current values of the
:-?et (enabling somewhat faster
i::llling but of course taking
-::e memorg). The scrolling
r::ed is understandably slower in
'1::es 0 and 3 than in Mode 7 -
! _:e there is more on the screen
_ a: leeds to be re-w tten

In Viewsheet however, the
i::..ling speed is not that impor-
::-: due to the availability of
^ .:ows - as m€ntioned above.
--.:. slow scrolling can easily be
:.;rcome by using the "long
-:p facility provided by the
i::i plus Cursor keys - which
-:,es the cursor across the sheet
:. :he whole width ofthe window
- ::zontally or the whole depth of
r-.; window vertically. ln addi-
::r. there is a provision to "Go
:-, a given slot directly. This
:r.nmand puts that slot in the

middle oI the screen wherever
possible (ie unless the slot is at the
edge of the screen) so that it is
seen in context - a nice touch.

SEARCHING
AND LOGIC
As well as continuous lunctions
{formulae), ViewSheet can
operate conditionally - with IF

- on discrete values, through
the use of lookup tables. A simple
example would be a price dis-
count table. with several volume
break-points. Both one-
dim€nsional lists (using
CHOOSE) and two-dimensional
arrays (using LOOKUP) ate
possible. In the latter case, the
two lists need not even be parallel
or contiguous - they only need
to contain equal numbers of
values. CHOOSE can only use a
list of slot references but
LOOKUP, which is more power-
lul and can also use a range, may
always be used instead.

Viewsheet can also operate
conditionallg on the comparison
of h,vo values - equals, greater
than etc. Moreover, these condi'
tions can be combined with func-
tions, such as MAX (of list or
range), and also nested with
brackets - to build up more
complex conditional tests.

One of the particular oppor'
tunities offered by spreadsheets is
that of solution by "iteration" -or hial and enor. For example, iI
you have a sheet set up to
calculate the life cycle savings or
Net Present Value of a project, it
is very easy to vary the discount
rate and see the effect ("what if").
A few hials will then quickly
determine the discount rate

which gives life cycle savings of
zero - and this is the return on
investment or internal rate of
return for the project, determined
by iteration.

Some spreadsheets can
cany out such iteration automati-
cally - when il is known as
"goal.seeklng". However, it is still
necessary to specify the input and
output varjables and Viewsheet
recalculates so quickly that a few
manualtrlals usually suflice to ob-
tain a solution in a minute or so.
Semi-automatic "goal-seeking" is

also possible in Viewsheet, by
entering formulae to increment
the chosen variable iI the closing
condition is not satisfied. Each
recalculation is then initiated
manually - by pressing the Tab
kev.

On the Personal Computer
World benchmarks. View Sheet
on the standard Beeb performs
extremely well. It is comparable
in kue capacity to MultiPlan or
Visicalc on an Apple and much
faster in recalculation than these
or Perfect Calc on a CP/M
machine. While understandably
Iower in capacity, it still compares
very wellfor speed with MultiPlan
on a Sirius or PeachCalc and
even l-2-3 on an IBM-PC. ln-
deed. it is faster than all save
1-2-3 at recalculation and also
beats some of them at scrolling.

Viewsheet cannot operate
on text strings, nor has it any sort
facility. Therefore it cannot
operate as a simple in-memory
database, as can some more ex-
pensive spreadsheets. However,
Acornsoft offer their own hue
random access database on disc
for such p,rrfroses (eg for name
and address files). This - with
View and Viewsheet - com-

pletes the "big three" business
applicadons.

Viewsheet (and View) will
run correctly on the Electron but
with the "mapping" of the func-
tion keys mixed up. Hence Elec-
tron versio n s have been
developed. They come as car-
tridges which lit in the slots of the
Electron Plus 1 add-on.

The onlg majot limitation of
such a compact (16K) program is
the lesser amount oI on-screen
help. Given the much lower cost
of the hardware and soflware.
this is acceptable - and made up
for by the high degree of robust'
ness (with soft errors) and the
really excellent manual. This has
both tutorial and reference sec-
tions (as for View) but they are
spiral-bound together in one
volume of 138 pages. Beautifully
clear and concise. the manual is

very well illustrated and also has
both contents and an index. The
only notable omissions are useful
formulae for standard deviation
and net present value (but ther€
is room for notes!). The
documentation is compl€ted with
a very smart quick reference
card.

Viewsheet is as good as you
could possibly get into a 16K
ROM and is a real asset to the
ABC range (and bundled with
the PA). It is a spreadsheet of
very considerable power and pro-
vides an excellent business tool
Ior the Beeb,/PA. It costs t59.80
including VAT and is availabl€
now from Acorn dealers.

If you want other features,
such as colour in Mode 7 and a
pre'programmed Net Ptesent
Value function (but slower opera-
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tion), you could look at
UltraCalc. If you want more
features, such as vi ual memory
operation (allowing much larger
sheet capacity), extensive on-
screen help or a simple database
capability, you can add an Acorn
280 Second Processor, and use
the bundled program Graph Plan
or others available in the Acorn
CP,/M format. Alternatively, 9ou
could fit the Torch ZEO Second
Processor and have the choice oI
Perfect Calc. or others such as
The Cracker. All are more ex-
pensiv€ - especially with a
Second Processor.

RAVEN.2O
On a standard (disc) Beeb,
Viewsh€et provid€s capacities of
24K in Mode 7, 9K in Mode 3
and 5K in Mode 0. Thus it (like
View) can gain $eatly hom the
use of a 6502 Second Processor.
As well as greater speed, this
gives a capacity oI up to 29.5K in
any screen mode *th any single
or multipl€ liling system and costs
€ 199.

Another way of increasing
the capacity is to fit an add-on
board which can make
HIMEM - &8000 ii all screen
modes. With increases of lK in
Mode 7. l.6K in Mode 3 and 20K
in Mode 0, they enable sheet
sizes of up to 25K (disc) or 28K
(tape) in all modes. Examples are
th€ Aries B-20, costing f79.95 or
the Raven"20, costing €69.95 -both including V.A T.

The Raven boatd was
designed by R an k-Taylor-
Hobson and looks very profes-
sional. Also the pins on the main
conn€ctor are slim and round
(so-called "turned") that will not
overstetch the sock€t. and ar€
gold-plated to ensure reliable
contact.

The board is very easg to lit
to a standard Beeb - requiring
only the removal of the 6502
microprocessor chip and fitting it
into the Raven board, which in
tum plugs into the vacant 6502
socket. No ha,ling wires or
soldering is needed for a standard
machine. The task is completed
by installing the ROM containing
the control soflware into one of

the {our "sideways" ROM
sockets. Raven suggest that it be
placed above any Disc Filing
System ROM in priority and I
found that it and the other
"sideways" ROMs worked best
with it in the rightmost socket.
When the Raven board is enabl-
ed, the software loads programs
and data etc extending above
&3000 into the Raven RAM and
dir€cts all "legal" screen accesses
to the Beeb RAM. (See Fig. 1).

For a ROM expansion
board. Baven recommend the
RAMAMP - one of the few that
will physically fit with the Raven
board ln place. It adds six ROM
sockets and 16K of RAM - and
costs e47.

The Raven 20 board is also
compatible with the Solidisk
Sldeways Systems, such as the
SWR32 and SWR128. However.
with two Beeb'powered disc
ddves, the largest recommended
is the SWR32. Also, in order to
operate properly, the wire com-
ing from the Solidlsk base unit to
pin 39 of the 6502 should be re-
routed to pin 4 of lC6 on the
Raven board and secured by
careful soldering.

The Raven software is com-
patible with Solidisk's in the
Sideways RAM mode, but not in
the RAM disc mode - nor with
the Scribe word processor.
However, this hardly matters
since the Raven board can be
enabled for long progtams and
applications using the lower
numerical screen modes (such as
Vlew and Viewsheet) whereas
the RAM disc is mainly used by
applications such as Scribe (using
it as "virtual memory") and
databases such as File Plus. Star-
Base and DataGem (which are all
disc-intensive) - and which
would benefit little Irom the effect
of the Raven board .

The utility of the RAVEN
board is however very apparent
with Viewsheet (and Vlew). It
allows Mode 3 (or even Mode 0)
to be used Ior a sheet slightly
larger than could be accom-
mod ate d in the standard
Beeb/PA - even in Mode 7. As
Modes 0 to 6 also allow colour
and a clear, highlight€d cursor,
this makes Viewsheet much
more pleasant to use. The Raven
software enables both View 1.4

and View 2.1 to respond correct-
ly to i WORD.

Other existing "languages"
that can benefit lrom the Raven
board include BASIC, LISP and
BCPL. The recently released
Acornsoft languages - ISO-
PASCAL (32K), LOGO (32K),
COMAL (16K) and FORTH
(16K) should also be able to
bene{it from it. This is because,
with the Raven board operative,
the Beeb would have room for
long (25 to 28K) pro$ams in any
oI these languages and yet be
able to use any screen mode for
display - whether oI 8O-column
text or oI high-resolution or multi-
coloured graphics.

CARETAKER and ADE
may be used with the Raven
board in its fast mode. However,
problems aris€ with WORD-
WISE. DISC DOCTOR and
GRAPHICS ROM with the
Raven software - much as
noted in the review of the Aries
B-20 board in A&B for Mar-
chlApril 1984.

Whereas the Aries B-20
board adds only 19.75K net, the
Raven-20 board adds the full
20K of RAM. While the Aries
software raises PAGE by YrK, the
Raven software uses a smalhbuf-

Flg. 2: flp R.ven comrrrands

fer below standard PAGE in the
slow mode and a larger one (the
function key buffer) in the fast
mode. This larger buffer can
however, be relocated anluhere
in RAM (below &3000) if re-
quired.

At switch-on. the Raven
board is disabled - enabling a
choice between the slow and fast
modes. In the former, the scroll-
ing speeds in Viewsheet and
other pro$ams are slowed by
around 20 to 25 percent whil€ in
the latt€r, they are slowed by only
perhaps one percent.

A modest leaflet gives the in-
stallation and details of the com-
mands. (See Fig. 2). However,
since * HELP RA. lists all the
other commands and their syntax

- as w€ll as the current values of
PAGE and HIMEM - it is hardly
needed after installation.

In sum. the Raven board is a
splendid way of expanding your
machine. It is well made, fits
neatly inside the case, simple to
use and athactively priced. My
review example was supplied by
Twillstar Computers Ltd.

Raven Micro Products are
at: 1, Saville Road, Westwood,
P€terborough PE3 7PR. Tel:
0733-268853.

I HELP RA.

I FRON

t RPAGE nnnn

. RON

r RVFF
r RTEST
r BSTAT
. RAM h < nl€nloe >

. SSAVE < filenmc>

+ SLOAD ( fllename)

a BZAP nnnn

r RDZAP

. EX ltl,t
r FX lll,0

llstr commands and syntax lnd
reporta vrluec of PAGE and
HluEU.
Enablec the Raven board ln ,ast
mode-
Beloc.teE the bufier ured by fact
node.
Embler the Raveo board ln dow
mode,
Dbablea the Raven board.
Tedr the Raven board.
netuma dre rlatus - le on or off.
loadr a file lnto 'sldcsayr" RAM
b.ok h (b betwecn 0 and D.
SaYea the acraen to the currenl
fillng swtem (trpe or dl.c etc).
Loadc a slved screen to lts
corrcct locrdon ln RAM.
Allowr memory contents to be
€[mlncd.
Allor,l dbc coDtents to b€
crrmlned and edlted.
Enlbles the Raven board ln olour
modc eg ,rom machlne code.
Dlorblec the Raven board eg from
mrchlne code.

!
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MODEL B

er
A menu prog,ram that

should satisfy even the
biggest appetite.

Dave Carlos

Regular readers of this magazine
may remember a program in the
March/April '84 issr.re which
made a menu of all the files on
your disc and then CHAINed the
one you wanted. The program
caused quite a lot of interest ftom
disc users and some wanted it to
be extended so that it was more
capabl€ in terms of its loading
possibilities.

Well, here is the updated
version. but don't think that it is
simply the same program with
modifications. There are
similarities. but this was written
with a much more ambitious pur-
pose in mind. What I wanted to
do this time was to provide a
menu program to do the follow-
ing things:
1. Make a simple menu of
every one, or just certain, oI the
files on a disc without having to
type all the information into the
program lor each disc.
2. Make it possible for the soft-
ware to recognise and take ap-
propriate action to load, the
various types of file on the disc
e.g. BASIC programs, EXEC or
SPOOLed files and Machine
Code programs.
3. To incorporate a downloading
routine so that the program
would be able to take some of the
donkey work out of Tape to Disc
transler.

As I hope you can see this
was not to be an easy task and in
the end it involved some in-
teresting POKEing (sorry!, "in-
directing" in Acorn terminology)
around in the machine's memory
to get all the information that I

needed.

TRANSFER
ROUTINE
If you break the last aim down in-
to its constituents we need to
have a way of knowing where all
the various files need to be in
memory so that we can load and
run them at this Iocation- I
therefore needed a Tape to Disc
transfer routine which you will
find below as Listing 1. All that
this routine does is to take any
files on a tape that it can read and
to write them to disc using the
original load and execute loca-
tions so that we know where to

placed above TOP, but that they
are the best that we can do and
are therefore worth trying.

Testing for a program being
a file either r. EXECable or from
a word processor is Iairly straight
forward too as they usually have
both load and execution ad-
dresses of 000000. That leaves
machine code programs which
can have almost any address for
both load and execution.
Therefore iI we test for a load ad-
dress of greater than zero and an
execute address less than the start
of the Mode 7 screen (&7C00)
we could try to load these files as
machine code programs-

If there are any files with
other addresses or which don\
correspond to these tests then we
need to issue a message to the
user so that theg may investigate
the problem. This is what the
PROCedure 'help' does and it of-
fers a chance to load something
else.

That then is the heart oI this
program. A)l we need to do is ar-
range all the pieces in the right
order and then we have solved
the problem. For those who
aren't familiar with the use that
the Acorn DFS makes of memory
let me explain the major details.

USE OF MEMORY
Every time you load any program
off a disc the DFS needs to know
all about the program and so it
toansfers the information from the
catalogue sectors of the disc into
memory. This information is held
on sector 0 and section 1 of track
0 of every disc and it is loaded in-

high up because we use rather a
lot of variable space whilst the
program runs, so we are in great
danger of "No Room" errors. A
reasonable compromise seems to
be page &6500 which has been
tested using a disc with 31 files
and seems to be about right.
(You can, of course, change this
if you wish to give more or less
room lor the variables but I would
recommend that this is only done
if essential.)

Then we need to decide
what type oI programs we need
to be able to load and how to
recognise them. To do this we
need to work out the charac-
teristics of the various possible
types. By using the {. INFO com-
mand you come to realise that
BASIC programs have an execu-
tion address of either &801F (for
those written on BASIC 1) or
&8023 (for BASIC 2). So we can
detect BASIC programs by
testing for this execution address
but we need to know what age
they need to be loaded at too.
This can be found from the load
address which, if it dans with &FF,
indicates that the program was
saved using an ordinary SVE
rather than the * SAVE com-
mand. Please notice that these
assumptions might not be valid
and there are always exceptions,
e.s. thos€ BASIC files with
DATA or screen information

#
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put them back to later. The core
of this program is the PEEKing of
the locations ftom the memory
used by the operating system
when *, LOADing a file. I sug-
gest that you call the program
"TRANS", for transfer, when you
save it to disc. This is because it
needs to be loaded in low
memory so that there is no
possibility of it being over written
by a program. By using page 9 of
memory as its location we can
also allow as much memory for
programs as possible using a disc
system. There is a detailed ex-
planation of its workings below
but keep in mind that its sole pur-
pose is to get a program from
tape to disc for the main program
to be able to take any action re-
quired, it is of very little use on its
ownl

Now presuming we have our
programs on the disc and all the
original information intact, we
need to make a menu of them
but there are a few difficulties to
be overcome first. The first pro
blem is to find out where to put
the menu program, for if it is
placed at the normal page setting
for discs then any program being
loaded by the menu is likely to
over write it co mpletelg.
Therefore we need to locate it as
high as possible in memory so
that this possibilitg is reduced to a
minimum. We cant put it too
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PROGRAM LISTING 3PROGRAM LISTING 1

PROGRAM LISTING 4
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:: ::lemory at page E and page F.
3- understanding how this infor-
:rcon is organis€d we can get at
:e d€tails we need and use them
r: an9 way we want. That is how
:i:s program works. The
3OOTing of the disc, by pressing
33EAX whilst holding SHIFI
::..n. causes the DFS to try to
: : a file called IBOOT. which

::eans that the catalogue infor-
:a:on is in memory as we re-
: -:re. If we make the file IBOOT
l:{AlN our menu program then
i.; operation becomes simplicity

In order to make your disc
-:1u program "auto boot", i.e.
--- automatically when the keys
::,:ie are pressed you need to
-:a:e a IBOOT file. The easi€st
-:- to do this is to use the
:3UILD command as follows.
^ 

- ch will create an EXEC file for

First put a blank formatted
:-.r into your DRIVE 0 and close
:.? drive door.

All the things that you type
-e underlined whilst the com-
:,rer's responSes are not
:.memb€r to press RETURN at
:le end of each underlined sec-

. 3UILD ! BOOT (NB the disc
.rhirr as_: rs norm

v
all

ou press RETURN,
)

- ?.,\GE = &6500
. CHAIN "MENU"

and you will have a file called
IBOOT on your disc.

The next thing we must do is
to tell the DFS what to do with
the IBOOT file. This is set by op-
tion 4 using the * OPT com-
mand. So with the disc still in the
drive type *OPT 4.3 and the
disc will then be marked in such a
way that if you press BREAK and
SHIFT as described above the
IBOOT file will be ,t EXECed
and if the menu program is on
the disc then it will run
automatically.

I would suggest that when
you have a fully debugged ver-
sion of this program you put it
and a IBOOT file on each of your
newly formatted discs. The fact
that there are no files on the disc
won't matter but the advantage ol
having a menu which grows as
you put liles on the disc is very
desirable. Don't lorget to do a
{, OPT 4.3 thouqh!-Ji-illli for thise who would

like to customise the program to
theL own desire there are full
details oI its workings below but a
couple of suggestions might help.
Firstly iI you need more space for
progiams in memory or less
space taken up on your discs by
the menu progam itself, then
you need to "pack" it. I always
use a packed version oI the pro-

3 (Press ESCAPE now)
The disc should then whirr

&9OO . CHAIN "IRANS'

gram as by doing so I can sav€
two sectors per disc. It isn't easy
to do by hand however and I

would recommend one of the
following programs to help;
GTM's Super Utility ROM which
is by far the best and simplest to
use. BEEBUGSOFT'S Toolkit
ROM which packs well but
doesn't shorten variables or con-
catenate lines and BBC SOFT-
WARE's Toolbox which uses
three programs known as the
"Squeeze Utilities". Be warned
though ALWAYS save an un-
packed copy of the program in
case oI trouble and DON'T try to
pack the proqram until it is com-
pl€tely bug free or you are likely
to lose it completely.

Secondly if you are in-
terested in keeping multi-part
programs on your disc and don't
want them all to appear 

'n 
the

menu then a simple modilication
will mak€ this possible. All 9ou
need to do is to name the pro-
grams to this rule. The first pro-
gram in the sequence is given the
name you want to appear in the
menu e.g. FRED and to all the
others give names ENDING with
a number eg FRED2 FRED3
FRED4 and even F2 F3 F4. Then
modify line 330 of the program to
read as follows:

330 lF filename${counter%) =
"MENU" OR filename$

{counter%) = 'IBOOT" OR
ASC (RIG HT$ (f ile n ame $
(counter%),1)) 58 NEXT

This checks each name for a
number at the end and only
w tes on scr€€n thos€ without
the number.

To ccnclude, if you use dou-
ble sided discs and want to be
able to change sides at the push
oI a button put a program on
vour discs called "SIDETWO" for
iide zero of the disc and "SIDE-
ONE" for side two of the disc.
Then use the programs given as
Lstinqs 3 and 4 on the ap-
propriate sides and if you select
them from the menu they will
change side and {,EXEC the ap-
propriate IBOOT file. N.B. for
this to work properly you need to
have both IBOOT and MENU on
both sides of the disc.

MAIN MENU
PROGRAM
(Listing 2)
The variable names in this pro-
gram ar€ long, I know, bul this is

in order lhat you may better
understand what is happening in
each pan. Therefore rather than
giving you a lisl of variables and
their purpos€, the variable names
themselves explain their purpose.
I hope that the procedure names
do the same too.

1Ql

20
io
40
.,9
60
-6
do
9O

1l,lt
I lo
l:o
l:o
r ilo
r50
16el
t7g
lao
!90
200
?tg
z?s
230
2aB

IF PA6E.i )&9OO fIIEN PAGE
REPEAT

VDU 15
cL5 1(l REn SIOETI{O put on srde o ol dlsc

,&7 AO
a&706
a&701
'&782
'&706
'&704
'&lQE
A7i=g
\7,=O
YZ-&
CALL &FFDD
UNTIL FALSE

END

.oPTr,2
*LO- " ' 120e'
FOR loopz = &lEA TO &:lE? STEI

LF -loooz = O -loop7. = &OD
NEX I

20 cl-s
30 TDAIVE :
40 IEXEC ' BOOT

&f,82
AO

&3AE
&JC?
FFaFt2o0
&FFFF 129,0+ | &2FB)

lO REn SIDEON€ put on srd. 'l o{ drsc
?O CLS
30 TDRIVE O

4et rEXEC ! BOOI

=&
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MODEL B

I

Reloads the program in the right place in case you
decide to CHAIN it without resetting PAGE.
Main program loop just 3 procedures.
FNpeekrtrlng. This procedure takes a string from
anywhere in memory starting at memorybase%. The
shing can only be as long as maxlenglh% and the
procedure terminates if a value equal to limit% is
Iound.
P8OCdouble. Takes a string and pdnts it in doubl€
height yellow characters on a blue background
centred on screen.
PROCmenu. This simply ananges the filenames in
the aray on the screen.
Excludes both IBOOT and MENU from the menu
and because they are excluded we need to use the
actual numb€r% anay. This makes cerlain that we
actually load the right file.
Deals with the spacing on scre€n.
Only prints the directory if it isn't directory $.
This loop makes sure lhat a valid key is pressed.
PROCload. This procedure contains the tests for
the various types of program we expect to find-
Sets the dir€ctoly for the file concerned.
Tesrs for BASIC programs which load at &1900 and
CHAINs them.
Checks for other BASIC programs.
These tests are the minimum required to suggest
machine code programs.
The final tests are for ASCII files of some kind.
lf we get to this line we're in trouble so call
PROChelp.
PRocdlsctltle. lf there is a title on the disc then
this is used as the menu title otherwis€ it is set to be
"Disc Menu".
Checks to see if it is all in sector 0 (Disc titles are
held part in sector 0 and part in sector 1). If not
then the remainder is found from sector 1-
Sets the default if there is no title on the disc.
PBOCgedllename. This is th€ main procedure
which gets all the information the rest ol the
program needs.
Peeks the number of liles off the disc.
Uses this Iile number to dimension the arrays.
This loop finds the nam€, directory, length, load
address and exec address for every file on the disc.
PROCchatn. This is used if it is a BASIC program
starting at PAGE &1900.
FNpeeknumber. Very similar to FNpeekstring but

to get uital numbers for each file e.g. load address.
PROCrecet-chaln. This uses a two parl process
to run a BASIC program.
Loads the program at &1900 and then relocates it
to the required address.
Causes PROCbasic to start the program.
There need not be an ENDPROC - it never
reaches ii!!!l!!
PROCstarun. Used for machine code programs.
Does as line 950 above.
Uses the execution address to start the program.
Pnocrype. Tries to display ASCII files in a
readable form. N.B. This could be changed to a

{. DUMP procedure if yo wish.
Clears screen and sets paged mode.
Dsplays the file.
Reoff€rs ihe menu.
PROChelp. Displays a message to the user about
those files not loadable by the program and then
off€rs a retry.
PROCoecll. Passes ,* commands onto rhe
operating system for action.
&700 is the keyboard buffer and so is a safe location
for the command.
PBOCdownload. This is used to load and then
relocate thos€ programs which don't run at &1900.
This stops the disc workspace being over written by
the program and ensures that any LOAD or SAVE
operations do not corrupt the disc.
This is the actual downloading routine.
PROCbaclc, lf a file which needs downloading is
BASIC to use a normal CHAIN command wouldn't
work. This routine simulates the CHAIN command.
Resets the us€r defined keys.
Flushes the keyboard buffer.
Sets up key 0 to be used in line 1510.
Res€ts page as required.
Simulates the pr€ssing of key 0.
PROCmescage. Simply gives the message about
what the progam intends to do about the file being
loaded and allows you to overide your choice.
PROCrety. Reprints the menu on screen ready for
another selection.

930-960

950

10

200.260

20.60
90- 170

530
540

550
560

570
580

990-1020
1010
to20
1050-1120

1070
1080
1090-1110
1150-1240

12?0-1320

LzaO

1350-1430

1390

960
N,B

1400-1420
1460-1520

1470
1480
1490
1500
1510
1550-1670

290.490

330

360
370-400
450-470
520-580

1700- 1730

640

650
690.790

620-660

820 860

890-900

10

20

30

Reloads programs into page 9 wh€re it won't be
overwitten and it gives the maximum space to the
program being transferred.
Master REPEAT loop ensures that an entire tape is
transferred and the program runs until you press
ESCAPE,
Turns paged mode off so that there are no scrolling
problems.
Set up tape loading to give full file information.
{.LOAD5 the program at location &1900.

A rather crude method of shortening the program
name to a maximum of 7 characters and pr€paring
it ror string indirection. (Strings must end in &0D or
RETURN in order for them to be peeked out of
memory successfully.)
Sets disc liling system.
Set up the inlormation block for the operation

50-60
70
80-100

110
120- 180

A&A COMRITING JANUANY 
' 
985

TRANS, tape to
dlsc program

700
7t0
720.74O
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PROGRAMMING/DISC MENU

130-140
150
160
170
180

:90.220

20

SIDEONE and
SIDETWO
(Listings 3 & 4)

systems file saving routine.
Sets the title of the program to be the same as the
one loaded in but truncated to seven characters-
Tells the O.S. where the title is in memory.
Sets the load address of the file.
The execution address is set here.
Gives the start address of the file being saved.
Sets up the length of the file to be saved by adding
the length of the file loaded to the location it was
loaded to.
Call the operating systems save file routine using
Osfile at &FFDD

60 txD
70 ,
80:
90 DEt Fl{gcek! t r.1na ( n.mot'ybalrx, Eax t.nathx, I LD1

tx)
lOO LOCAL countr(, at:'lnat
11O countX - O

12o .trl'naa - 'x
13O REPEAT
1tO IF countx?trl.morybri.X<>l.1n1tXatrlnaa = rtiln

aa+ CXRa ( coun tx?m.I1roryba.€X MOD 1?8)
15O counttl - countx+1
160 ullTIL countX?hemoryblsex - f1mltx oR LEI{(at!'

l.naa ) >naxl.nEthX
17O - 6t!1naa
18o r
190:
2oO DEF PRocdoi.rble ( E trlnaa )
210 LOCAL countsr:X
220 FOR counterx - O To 1
230 PRIIIT CtlRa132i CERa157t CHRa131i CltRs101i TA

B( 2O- ( LEI(.trlnaa ),/2 ) ) I atrlnaa!
2 iTO PRINT
25O NEXT
260 ENDPROC
27O I
280:
29O DEF PROCm€nu
3OO PROCdoubI€ ( all act 1t Let )

31o countzx = o
32O FOR counterx - 1TO numb€Po?fll.oax
330 Ir fi.Ienem6a(countorx) = "MENU' OR flleneme$

( countcrX ) - r!BooTn GOTOu2o
3llO count2X = count2X- 1
35O actualnumborX( countZX) = count.rx
360 IF countzX,/z - INT(countzx/z) 'IHEN PRINT TAB

(23)l ELsE rF (ntrhberofflleex<19) PRrNT ' I TAB(4):
: ELSE PRINT TAB(IT)i
37O dlrx - ASC(dlr€ctoryt(couhterx) )

38O dlrx - dlrx MOD 128
390 PRINT cHR3(129)i cllRt(count2xt6lr)i" -"r cHRl

( RxD(5)+129)i
tOO IF d1.ra<>35 al{D dlrx<>O PRINT CHRI(dl:.X):"."

l ELSE PRINT " r'l
irlo PRIXT ft ]enrtllea ( coun terx ) |
I20 NEXT
u3o PRrNT '
44o Pltoccloubl. ( I'wh1ch FlIe to Ioad ?()
iI5O REPEAT
460 r€D1yX - cET- 54
t70 UXTIL repl.yx>=O AND reDIyX<=countzx
U8O PROCIoad(actuatnunb€rx(:.eplyx) )
/r 9o EttDPROC
500 :

510 :

52o DSF PRocloa(r ( !l lenunDerta )
530 P8ocoBcIl ( "DIR rr+<tj.rlectoryt(?116numb€rx) 

)

SlrO IF loadaddre.rx(fllenumbelx) ' &1900 AND exa
caddneaaX(tllenunberx)>88Ooo THEI{ PROCeheln

550 IF toadaddr€aax(fllenumberx)>&9OO AND execad
dre.sX(flL.nunberx) = &8O1F OR exeeeddressX(f11enu
mberx) - &8O23 THEN PROC!'eset-cha1n

55O IF Lo.dadalr.a cX ( f 11€numb.rx ) >O AND execaddre
ssX(tllenumberx)<&7COO THEN PROCata?t'un

REMark to remind you which program goes where!
Clears the screen of the old mentr.
Sets the drive to the opposite side.
Starts the process again by EXECing the IBOOT file

OFFER OF DISC
As this is a very complex suit€ of
:rograms and because it is possi-
:le to "pack" th€m into a much
smaller space than we could
,rint, w€ are able to offer a disc
:ontaining allthe programs in this
article (and others) .

The disc menu program
works very well as it is printed
rere but if th€ whole program ls
:un though a "packer" theo it will
rake up far less space on your
Jiscs. We expect you to want to
use the program on a large
.umber of discs and therelore the
,r,asted space is going to become
quite important to you. The
packed version oI the program is
rmpossible to print (after
rokenisation takes plac€, some
spaces become unnecessary and
can therefore be removed but
'y'ou cannot type the program into
!our machine in lhe same way or
drsaster strikesl) bul can be
copied from disc to disc.

The disc we offer contains all
the programs in the listings, so
will save you a great deal of typ,
ing too. Also in order that you

can try the menu out, there are a
few extra files on the disc iud for
fun. The disc is b€ing sold as near
to cost as possible at only !3. It is
a 40 track double sid€d disc but it
can be used by owners of single
sided drives uery easily. If you re-
quire an 80 track copy please
mark your order "80 TRACK"
but expect a slight delay in
delivery. The price above in-
cludes the cost of the disc.
postage and packing so there is
nothing to add. The disc is not
protected in any way, so there is
no need to send for more than
one.

The address to send to for
this ofler is:
Garforth BBC User Group,
c/o I Manley Coun,
Garforth,
LEEDS,
LS25 zHY

Please note that this address
is only for the ofler of this disc
and should not be used for any
editorial correspondence.

Cheques, Postal Orders elc
should be made payable to "Gar-
forth BBC User Group" and
crossed. Don't forget to enclose
your name and address too!

10 IT PAOE <>&6'00 THEN PAOE
EXUN

20 llooE 7
30 PROCdl.ct lt 1.
0O PROCaetfl Londr.
50 PROCn.nu
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57O IF loadadil!'essX(flIenumberx) . O AND execadd
reEaX(flrenunberx) = o TttEN pRoctype

580 PRochelp
59O EIDPROC
600:
610:
620 DEF PROCdl sct 1tle
630 d16ct1t16a: FNpeekstrlns ( &Eoo, 7, o )
6lro IF Lgx(dlsctlttea) - 8 dlscttttea , at16ct1t1

6a+ trNpaekatrlns( &Foo, 3, o )
650 IF dlsctltleJ - (ndlsctlt16$ - ,,D16c Menun
650 ENDPROC
670 |
680 :
690 DEF PROCa€tfl1enEm€
7O0 numberoffllaEX - ?&FOs/8
71O DIM fllenen€a(numbGrot?11€sX),dlrectoq,,a(num

b€rof !1r€ax ). ectuat numberx ( nunberof e11esx ) . losdaalat
!€srX( nunbe]'of f llesX ). execaddpessX ( nurhberof t11eEX )
, flLel6nEthX ( nu|nbct'otflLeBX )

72O FOR count.!'X - 1TO numberloff11esx730 l1l,en.a€a(count€rx) - FNp€ekstrlna(&Eoo+coun
t.nxr8, 6, e2o )

74O lt]€l..nathx(counte!'X) . Pl{paeknunbe! ( &FO4 + co
unt.rxraS )

750 lg.d.dd!e. !X ( coun t6:.! ) - FNpe.knuDbcr ( &trOo+c
ountarlxt8 )

75o dlr.cto?yt ( counterx ) - Fl,lpo.kitt.Lns(&Eoo+(eo
untot'X)48-7, O, &FF)

770 €xec aalalrosaX ( c ount€rx ) - FIDe€knunb.:r ( &trOZ +c
ourIt6rxaS )

780 t{Ex?
790 Et{DPROC
800:
810 !
82O D!F PROCcheln
83O PROChc.reEe ( ICHAINI )
Srro paOE - &19oo
850 CEAII dlr€ctorya ( 11l€nuDb€nX ) +,r.,,+f iL€n&ret (

! l lehumbet'X )
860 Et{DPROC
870 :
880:
89O DEF FNDeeknumber (tnelnolybaseX )
9OO - !menoPyba6eX Al{D &FFFr
910 :

920 I

93O DEF PRocleset_cha1n
9(O PROCrneesaBa( I'Reset PAOE & CltAINn)
95o PRocdorrnload
960 PRocbasl c
97o I

980 :

990 DEF PROCs telrun
lOOO PROCmesE.Ee ( r:*RUNn )

1O 1O PRocdownload
1020 CALL execaddtres BX ( f lt enuftbepr( )
1O3O r

1O4O I

1O50 DEF PROCtyDe
1O6O PROCmeBsaae( *TYPE (Pres6 s}lIFT to sclo1l)ii)
1070 vDU 1lr,12
1O8O PROCoscll(riTYPE rr+f1lenames(llrenulnberx) 

)
1O90 PROCdoubIe(r!Any key to contlnue !rr)
11OO enBX = GET

111O PROCPeIry
112O END
1130 :

11it o :
115O DEF PROCb.ID
1150 CLS
1170 PRocdoubl,e ( itl cennot ,:eco8n1se flfer)
1180 PROCdouble( CgRal36*f1l-enamea( fj.lenurnb€nx) )
119O PROCdouble ( ISORRY !!!!trr)
12OO PRINT
121O PRocdouble ( I'Pres s SPACE BAR to try egalni)
1220 PROCdoubfe(rror another key to ENDrr)
1230 anawelx - GET
1240 IF anEwepx - 32 PROCretry ELSE END
L25o.
].260 |
L27O DEF PROCoscll ( cor Benala)
1280 a&7oo - comhandt
1290 xX - o
13OO YX - 7
131O CALL &F'FF7
132O ENDPROC
1.330:
134O :

135O DEF PROCdolrnload
1360 PROCoEcLl(IL.'r+flLeneneS(fllenumberx)+r! 190

on )
1370 CLS
138O PROCdoubI€("Downl.oad1ns...., ")
139O IF loaded(lre6ex(fllenumberx)<&11OO TIIEN .rTAP

E
14OO FOR locatlonx = O TO flLelenethX(fllenunbelx

) STEP 4
141O loceti-onx! l"oededdr€sBX( f11€numberx ) = locatl

onx!&19OO
1lr2O NEXT
1iI3O ENDPROC
10lr o :1t50 :

106 0 DEF PRocbus 1c
1i170 *FX18
1480 aFX15, 1
1490 tK. OO. ll'tRUN lM
15OO PACIE - loadadalr.eax ( fllenulnberx )
l51O .FX138, O, 1?8
152O EriD
r530:
LStto I
155o DEF PRocm€ssaae ( m€s€eaea )
1r60 cl-s
157O PRocdouble(fi.-Iename3(fllenumbet X) )
r58O PRINT I

159O PRocdouble ( rtTrylna to'r)
16OO PROCdoubI€( CHR3136-rn€s BeAea )
1610 PROCdoubI€ ( thls Droa!.em")
],62O PRIIT I

163O PROCdouble( IP!'6sE SPACE BAR to proceedi)
16!O PROCdouble(rror anotheri key to try aaa1n,')
165O .FX15,1
166O answenX - OET
1670 IF &nrw.rx - 32 EI{DPROC ELSE PROCr€try
1680:
1690 :
17OO DEF PROCt'et!'y
171O CLS
172O PROCmonu
1730 EXD
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THE AI{SWEB r0 HilDrl{G G00D QUAUTY
SO'TWABE TOR YOUB BBG/ELEGTROT{

THE BRAIN
TRAIlI
CtUB
SOFTWABE FOR THE FAMILY
EIIUGATIOl{At

Tlil

aa |lTt tx
ctuf

MUS]C SPECIALISTS FOR THE 32K BBC MICRO

* THE SYNTH * (O.S. l.O+)
A Etu tte^6le a.d ;nventkP Dtoo'ad that's h;ehtv 'ecodnendabte 

'totOavtdEttis
E&MM O.tAJt Tl''5 sv.!hcs'rei oroo'ar has leatu'.swhich toour tnowredge dre
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PAP

* KEYBOARDS * (O.S. 1.O+)
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* MUSICTOOLS * (all O.S.)
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LdserCycles
Shingto Sugiu@

You have been shot into an in'
credible elechonic world where
computer programs are the alter
€gos of their programmers and
video games are battles of life and
death . . .

You have been chosen by
the MCP to fight against the war-
riors of SARK on the grid. R,de
your LASER CYCLE to force the
enemy into the energy baniers
but you have to be fast as your
laser cycle will disintegrate after a
certain number of clock cycles.
How many enemy cyclescan you
de-rez off the grid before you are
de-rezzed?

When the main program (se-
cond program) is loaded, the
conhol keys will be explained and
it will wait for gou to press the
space bar. When you do, the
screen will clear and the play area

- the grid - will be drawn.
Then the two cycles materialise
accompanied by a swoooosh
sound. You are in conhol of the
green cycle which materialises on
the left hand side of the screen.
To conhol the cycle press "2",
"X", " * " and "?" to move left,
right, up and down respectively.
You must finish the enemy off
before the time indicated at the
bottom right hand corner of the
screen reads zero. If you manage
to do this, you will encounter
another enemy with a shorter
time limit. When you are finally
de.rczzed, you will b€ told how
many enemy cycles you manag-
ed to vapourize off the grid.

During the game, the action
can be frozen by pressing the
DELETE key. This will pause the
action until the COPY key is
pressed. Also, anytime during
the gam€, sound may be disabled
by pressing "Q" (for quiet) and
enabled back on by pressing "S"
(for sound). The sound is switch-
ed ofl simply by a * FX210,1 {or
the €quivalent osbyte call in
machine code during the game
itselo which is only available on
the OS1.2 but that should not be
too much of a problem since
there are very few - if any -people now with the provisional
0.1 operating system. lf you still
have the 0.1 OS, I urge you to
upgrade immediately. Most of
the commercial software houses
have abandoned!

When you type in these pro-

Death or glory.
Obliterate the enemv

hefore self-destruction

by printing the instructions and
informing you of the general
situation. Also, this program
defines the u ser defined
characters and the envelopes.
assembles machine code routines
to be used by the main program
then chains the second, main
program automatically. The
machine code routines (explain-
ed in detail later) are assembled
into page &B. the function key
definition area. So while you are
debugging. don't use the function
keys. As with any programs that
have machine code. SAVE it
before you run it, otherwise the
result could be heart breaking!

Both the programs are well
structured considering the limita-
tions of BASIC. Not only are
there no GOTOs or GOSUBs.
the whole program is very
modular because of the use of
procedures- The procedures and
variables are generally sensibly
named so you shouldn't have
many problems understanding
the programs but for those who
want to understand every minute
detail oI the program, here is a
(virtually) line by line breakdown
of the programs.

in this desperate
struggle against time.

grams. save them before running
them. The first program must be
saved as "LASER" and the se-
cond as "CYCLES". Since the
second program uses machine
code routines assembled by the

ffrst progam, it can not be run on
its own.

HOW IT WORKS
The first program sets the sc€ne

I
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LISTING 1 110- 190
200
220
240

This loop is repeated until youle dead!
End oI games procedure.
Deflnes constants,
hocedure which is called before the beginning ol a
game.
Initialis€s variables.
Print the title.
Print "SCORE" in bottom left hand corner in nice
big chunky writing.
Print the grid.
The cycles materialise accompanied by a suitable
whoosh sound-
End of this procedure.
Player. Decrements time. increments time checks
wh€th€r you're dead etc.
Scan keys then take appropriate action.
hocedure whlch moves the computer's cycle.
Decides which dlrcction the computer's cycle should
move. The movement depends on the relative posi-
tion o{ the computer's cycle to player's cycle.
Procedure which ls called when you win. The re-
maining time is added onto your curent score.
hocedure which flashes the title (as in
PLANETOID, close enough anyway). ll you are an
experienced machine cod€ programmer, you may
like to wfite an interrupt routine to do this.
Procedure which is called when you're de-rezed.
Rints how many eoemy cycles you managed to de-
rezz olf the grid.
General routine which causes a delay.
Procedure which waits for the space bar to be press-
ed. II "Q" is pressed at this point, all sound is disabl-
ed.
Materialisation of cycles.
Print instruclions .

Define strings to be used in PROCedure "death".

30 REM statements.
Call a procedure which assembles a machine code
routine used to lind the current filing syslem.
Call a procedure which assembles machine code
routines used bv the main program
Select MODET then print the instructions.
Define characters and envelopes.
Chain in the second, main program {disc owners,
change this line to
PAGE - &1200:CHAIN"CYCLES).
Print the instructions.
Find the current liling system by calling function
"file':. This lunction returns 4 if the current filing
system s€lected ls disc otherwise 1.
End of this procedure.
This procedure is called if the current liling system is
dis.s. It waits until the space bar is pressed.
This procedure is called if the current filing system is
tape. It defines a text window and automatically
chains in the second program without waiting.
Routine which is used to det€lmine which liling
system is in use.
The following procedure assembles short machine
code routines into the lunction key area. They are
used by the main program.
Defines calls.
Beginning of machine code.
Routine which increments the cunent score by one.
General routin€ which prints a 16 bit number held in
zero page locations &80 and &81 (nol in BCD).
Routine which decrements the time limit and prints
it.
Routine which scans keys and takes appropriate ac-
tion (i.e. fteeze and sound off).
Machine code equivalent oI negative inkey, i.e. IN-
KEY with a negative argument.
Routine which is called when DELETE ls pressed. It
freezes lhe action.
End of this procedure.
Procedure to define characters and envelopes.

250
260-2?O
280-290

300-370
380-400

..270 41
42

0
0 500

330

510-580
590-710
720-1120

r.t.370

: -480

-''

1130.1160

1170,1210

1220-1380
]

'.1
':,580.- 674

1390- 1410
1420,1500

' :0-72O

-30-830
1510- 1760
7770-1960
1970-2070

:i0-860

:;0'880 MAIN VARIABLES

920
930-1260

killed
limit
1%
c1%

death
time
PX%.PY%
dir
rnd

Number oI enemy cycles de-tezed.
Initial tim€ limit.
Pixel siz€.
Computer cycle's position.
Boolean to decide whelh€r you'v€ won or not.
Boolean to decide whether you're dead or not.
Actual time limit.
X and Y coordinate of plaver's cycle.
Drection oI computer's cycle.
A variable to introduce a certain amount o[ random-
ness to the computer cycle's mov€ment.
General variable for FOR.NEXT loops.

LISTING 2

t0

Select MODET and switch off flashing cursor.
Call procedure which prints instructions.
DIM.
Select MODE2 and switch off flashing cursor.
This is a loop which calls the procedure which ac-
tually plays the game an infinite number of times!
Beginning of games procedure.100

loop
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NOTE TO DISC
OWNERS
As it stands, this program will not
run on machines with the DFS fit'
ted. However, one simple way of
running the game with some
DFSs is to chang€ line 90 of the
first program to
PAGE=&1200:CHAIN

ford's. If you have the
DFS (which is by the way, very
good). you will have to avoid all
unnecessary spaces, and use
shorter vadable nam€s. But this
will make the program diflicult to
read. A rather better solution
would be to add a short routine to
the first program which loads the
second program then moves it
down to &E00. The method for

"CYCLES". This method will be this has been published before in
satisfactory with most so will not be
DFSs but unfortun

20
f,o

60
70
EO

100
I lo
120

1;! F tiIirTCHFa l2gCHRsl4lCHRa lSTCnRal3l TAB ( l2 ) "LAgER CYCLE

REE Ey Sh1ngo Sugrurr
REI.l

PROCpT int
l"lODET: PROCr nst

CHAIN"CYCLES"

DEFPROCT h6t
PR TNTCHF$ l29CHR5l4lCHR'l57CHR:,1fl TAr, ( 12)

3OO DEFPROCdT Bc
J10 PRlNT,'CHR.lJ4CHRrrf,6"Prcs6 the SPACE BAR to contlnu

32O REPEAT UNTIL GET:32
33O ENDPROC
540 DEFPROCI.pe
55O PR INTTAP (o | 25) CHRa l54CHRt136 "PI easE I eave caEEette r

360 VDU28,5 r 21r 35, r9
37O ENDPROC
38O DEFFN{I l.
sto CALLcod.

4lO DEFPBOCI'refrbl6
42O DIr cod. 15

440 toPT O
45o LDA*or LDYrO: LDxlaTo
460 JSR &FFDA! STA &7O
470 RTS| l
4EO ENDPROC
490 DEFPROCprrnt
500 o.!.rEh-&FFEE: o.!yte=&FFF4
51O FOR paEE=O TO 2 STEPzTPZ=&8OO
520 LOPT p.$
53o . scorr CLC
54O LDA &TOrADC t1:STA &TOrSTA &AO

LDA &71!ADC *o:STA &71!sTA &81
LDAtf,t i JSR oF*.ch
LDA{6: JSF orwrch
LDA*s1: JSR ogrrch
LDY *O
. pri nt LDx *16!LDA *O
.sbd3 ASL &AOTROL &BtrROL A
Cl'lP tlo!BCE Ebd4:SBE itlo:INc &EO
. !bd4 DEX: ENE Ebct3
PHA: INY!LDA &ArrORA &AO:CPy *5!ENE prrnt
. sbds PLATCLC!ADC *138:JSR or{rEh
DEY: BNE sbds
RTS

LDA t31! JSR oEhrch
LDA 114:JSR or{rEh
LDA *3r:JsR osHrEh
Jl.lP pri nt

LDX T&46:JSR inkey! AEO not_+reez

LDX L&EF! JSR !nkey:aEO not_quiet
LDA+2lO:LDY ilo! LDX ltlrJllP osbyte

LDX *&AE! JSR inkey!BEQ not_noi!y
LDA ltzlorLDY fO!LDX llo!JftP orbyt.

RTS

LDY l&FF: LDA &El:JSR oEbytc

LDX l&96! JSR inkey:BEO +rerz
RTS
]NEXT
ZZ-ti 0er 87=keys
ENDPROC
DEFPROCde+ r ne
9DU23 t224 , L92 | L92,t92 t224 ,224 ,224 .232,t)
vDu231223,124, t96 | t96 t25? t22A,22e \22e,O
vDu23 ,2?6 ,248 , t92 , \92 r?5? \ t2, t? t257,t)
vDuz3,227 ,2a2 | t92, L?2,252,274,224 t23?,1)
vDU23 t22B ,24A r 2OO ,2OO t24B,236,236 t236,tt
vDv23 t 229 ,252 , 192 , 192 ,224 \ 224 ,224 t 252 . t)
vDU23,23O, t40t r40, 14l),252,28, ?8, ?s?, O
vDU23 | 281 | 252, 196, \96 | 196 tz?e t?2A,252,O
vDU23,252 t r96, r96 t 2O4 t24e,152 \22A 1228,a
vDU23,235,4E,4E | 48,56,56,56 | 36, O
vDu23,234, ?52, 196, 1 96. 1 96, 1 96. r 96, 252,._,
vDU23,235 | 44,4A | 48,4S,48,4A | 48, O
vDu23 t2361252, t2 | 12 t252 t224,224,252,''
vDu23,237 t232 | t2,t2 \252 t2B,24 |232,tl
vDU25,239, 140, r 4(), 14(], 140,25?,28,28, O
VDU23.239'252. 192. 192,252,28,2A'2'J2,O
vDu23 \24O,232 | t92,t92 |252,229,224 \7A? \t)
vDu23,24t 1252 | t2 | L2 | 12,2e t?e tzg,O
vDu23 1242 1252 r 1,96 , t96 t232 t22e r22A ,252 . t:)

vDU23 | 243 1252 , I 40 , I 40 ,252 ,2A tze | 2e ,<)

"LASER CYCLE

550
56l)
570
5EO
590

610
620
630

650

680

700
7LO
720
230
740
730

7AO

aoo
ato
€,20
430
440
450
s60
e70
EBO
490
900
t10
920
930

950

970

I OOO
lo10
lo20
1030
1(,40
lo50

t070
1oao

i 100
I 110
I t20
I 130

S

140
150

tao
190

PRINT TAE (9 ) CHRtl30,,By Shingo Suq1ur.,,
FRINT" You hrve been sucked !nto an"
FR INT" i ncredr bl e electronic dorld {hcre,,
FRINT'conputer proqraoi are thE .ltcr-cao. o{,,
FFINT"th€ir p.oqra,n.n.rr! {herE vid€o games,.
PRINT"are battlc5 o+ lrf. and d.ath..."

?OO PR
21O PF
?2O PR
250 PR
24O PR
250 PR
260 PR
27O PR
2eo tF
29O EN

INT" You - the video ga.nes virtuoro -,
INI"ou3t battle it out on tho Erid inride,,
INT"the ""LASEF in orde. to,,
INT"overthrow thc pop.rful lla3te. Control ,

INT"ProErrft. Your chanc.6 rre BlrD lrut the
INT"outcome rrll c,€crdc dhether fra. a."
INT"maEhrne Hill coitrol the systeo,","
FN{i 1.-4 PROCdisc ELSE PROCtapE

INT""

DPROC

PROGRAM LISTING 1

MODEL B
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: :40
: 150
: 160
:170
: :80
:190
:200

:2JO
'-210
'-250
'.260

vDU25r 232 | r96 r t?6 f2O4 t24A t232 t22e,224,4
vDu23 t244 t232 | 48 r 4A r 4A,16 | 56,56 | O

vDU25,245t t?6,196t t96 ,224, ?28 t?24 \252 tO
vDUz3 1246 ,232 | 196 , 192 ,224 t2i6 | 224 t25? tO
vDu25,247! r96 ! r96 | Li61252 t22B t2?A,??E,O
vDU23 | 24A ! 24Bf 2O4 r 2O4 t2O4,236,236 t236 tO
v0u23! 249t 24af 2O4 r 2O4 t?O4 t236,236t244,O
vDtJ23,25O, 194 r !94 tt941202,234 t?341254,O
vou23 r25t t23? t2A | 28 | 2?4 ,224 ,224 ,252 | O
ENVELOPET r6tOrOtO, !, r, I t 126.-4 | -1,-4, t26,AO
ENVELOPEzt 4i 6r -3, -3r 4.2,2 r 0,0, - l r O t 6f,,54
rFX229, I
ENDPROC

lO PRt Cd.{tn.
20 iODETr VDU25! B2O2t Ot Ot ot
50 PROCtn.t
40 DI JX(r r10)
50 iloD€zr VDU2SI E2O2t Ot Ot Ot
60 REPEAT !!.70-Ot kl I l.dr-! I I llt|l t-200
70 PROCgTltt
AO UNTILFALSE

IOO DEFPROC9.i
lTO REPEAT
l20 PRtlcrtrrt r PROCi ni t
13O REPEAT
l4O PROC+I.rh
150 PROCpl.y.rl
160 PFlocco.put..
t7O UIITIL rtn OR C.rth
IBO IF rtn THEI{ PROCxln
l90 UNTIL d.rtht PROCd.rth
200 EI{DPROC
210 DEFPROC.I.rIr CLS
220 lz-l6tct7.-tlt t I i lni t-l i ni t-2(J
2SO ENDPROE
24O DEFPROCinI t
25O rtn=FALSE! dr.th-FALSET kl I l.d=ki I l.d+l: trne=l i Di t I cou

260 COLOttRtS
27O VDUS t | 4 t 0,224 ! 223 j226 t227 i228,32 t229 t23O \22i ,224 ,227

2BO COLOURT
z9o vDuf1,o,51r 226 t229 tzsl t228,227
3OO 6COLO,4
5lO FOR XZ=O TO l24A STEPT6
32O iEVEXIL ! ag r DfiAX XX i 976
33O I{EIT
34o FOR Yx-44 TO 976 STEPITI
55O IiOVEO, YZ r DRAI t 24A r Y7,
560 NEXT
57O GCOLor3! MOVEOt 4A! DRAlil24A,4ar DRA{1244,975, DRAIOr9T6r

3BO PXZ=I'l*2r PYZ- ( RND 176A/ l?t 13t *lX, ! PROCrat (PrZ, PYZ) I I XX

=Or IYZ.IX,
a.9o cx.tct24B-2*tilt cYx- (RND (76al Ix) +3) *17

4OO PROCo.t (CxX,CYX) r CIIX-O| CIYI--Cltar dlr-3
/tto ENDPROC
42O DEFPROCPI.y.r I
4lO tllll.-tlo.-t r CALLIEOOT ! &EO.tlfi.r CALLZX
a4O lF ttn <-O cl..th-TRl,lE ELSE IF ttn.<So goLrNDLl3r2r!r2

53
aso IiOVEPXZ r PYX r EGOLO t 2
460 PRmk.yr
47O PXaTPXI.IIXSPYT-PYI+tYX
4EO lF POINI(PII'PY:)< >/t .r..th-TRUE
49O DRALPXXrPYX
3OO EI{DPRE
51O DEFPR(Ek.y.
32O IF IiIKEY(-?E) AND tXX-O tXX--l:r IYU-OrSOUNDl.lZr-lor I

.255
5:lO lF IiXEY (-67) AND I XX-O I XX-lZr tYr(-Ot St t ND&l2r-torz!

255
34O lF IU<EY(-1OS) Al{D IYA-O IYZ--III IXZ-O!StlLrilDtt2r-lo!

trers
5SO tF tr{<Ey(-7s) Aa{D tYl.O tYX-IXr rrx.Or SOr, Dtt2r-lor/tr

25!
360 IF tI,lKEY(-l ll) d..th-tRUE
37O EALLE1
360 EI{DPRM
59O DEFPFiEcorput.r
AOO oCO-O t I r rnd-R[D (sO)
.6lo t€t/EcrzrcYl
52O..Orbdtc-Oid-O
630 PROCt..t
a4o IF dlr-l CIII.{|CtYx-ctkB NDrlsr-lor1!255
55O tF dlr.-2 C t IX-CI Xr CI Yl-Or AdtIDtlS 

' 
-tO' 2' 23t

660 tF dtr-s c I xl.or C IYX-{ llt Bott{Dt lsr -lo 13' 233
A7O tF dlr-! CIIX--CIX| CIY:-O| EotnDtll'-1Or 4'65
AAO Cx7'-CXzrC I llr CYl.CYl+C t Yz
AtO lF mlf{T (CXZTCYZ) < >a rln-TRtlE
7OO DRArcII,CY?
7tO E{DPROC
72O DEFPFftr.t
73O !F PoINT (cll r cY:+11) <>il .-l
74O tF POtNf (Cxl+lr( rCYX' <>4 b-1
7io lF POtt{T (CxI' CYX-I X, <>4 E-t
760 IF POINT (CXI- l:( r CYr' < >4 d.t
77O ..3C{ (PXU-CX:) r +-BBl{ (FYX-CYX)
73o IF dir-l PRocro.put.l ELaE IF dir-z PRocEonput.2
7?o IF dlr-S PROCEo.put.s ELaE IF dlr-4 PROCEolipLrt.4
aoo El{DPf,oc
AIO DEFPROCco.put. t
B2o lF (.-l AJ{D b-l Ar{D, d-r) rr n-tRuEt EI{DPROC
3:lO IF (.-l AND brltoR(ts-l AND . AID rod<zo) dir-4rEtaDPR

E
a/ro tF (.-r nND d.lloR(d-l AnD t-r AND rnd<2o) dlr-2rEl{D

PROC
85O IF (b-l AilD .l-ll CITTITENDPROC
a6o IF .-1 dir- (..1 ).-2+ (.--l ) i-4+ !.io) r-2r EI{DPROC
S7O IF (r-O aND b-O A|{D d.O AND rnd<lo) dir,(.-l)]-2+(t-

-t ) r-4+ (rro) *-l
AAO ENDPROC
B?O DEFPRocconput.2 ,
9oo IF (r-l aND b.t AilD cit) ,.i n-TRUE r ENDPROC
9lo IF (b't AND c-lloR(c-l AND f'l AND rnd<2o) dlr-ltEND

PROC
92O lF (.-1 aND b'l)OR(..! AND { al{D rnd<2o) di.-3TENOPR

oc
9SO IF (r-l AND E-!) d,.-2TEIDPROC
94O IF b-t dii- (t-t ) r-l+ (t,-! ) r-5+ rf:O) r-3. ENDPRtrc
93o IF (.-O A,tD b-O AND c-O AllD rhd<lol dir-(frl)r-l+(+-

-t ) i-5+ (f-O).-2
960 EI|DPFXTC
97o DEFPROCcorpqt.s

'8O 
IF (b.I AND c.I AND d.I) l.i n'TRUE: ENDPROC

99O IF (E-l AND d-t)OR(.!-l AND .-l Al{D rnd<2o) dir'2tEND
PROC

IOOO lF (E=l AND b-lloR(b-l AND . AND r.rd<2o) di.'4tEltDPR
oc

lOtO lF {b-l aND .r-!, cli F-3r EtrtDFFoc
to2o IF .-l di r- (.-t ) r-2+ (.--t ).-4+ (.'o) *-4r ENDPROC

PROGRAM LISTING 2
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lo3o IF (b=o AND c=O AND d=O AND rnd<lo) di.=(e=l)*-2+(.=
- I ) *-4+ (e=O) r-5

IO4O ENDPROC
1O5O DEFPROC.onputE4
1060 IF (c'1 AND d=1 AND a=l) { i n=TRUE ! ENDFROC
1o7o IF (d=1 AND r=!)OR(a-l AND { AND rnd<2o) clir-3.ENDPR

oc
lOaO IF (c=1 AND d=t)OR(c=1 AND f=l AND rnd<20) dir=1:END

PROC
lO9O IF (c=r AND a=l) d!r=4!ENDPROC
rloo IF d=1 dir-(+=1)r-l+(r=-1)*-3+(f=o)r-1:ENDPROC
tllo lF (c=o AND d=o aND a=o AND rnc'<10) dirr({=t)}-l+i{=

- r ) r-3+ (f=o) r-4
r 120 ENDPAOC
t 13o DEFPROCFin
1l40 SOUND&1I t O' O 

' 
O: SOUND&12 

'o ! o, O! SOUND&!f, O, o 
' 

O: SOUNDO !

I l50 l&7O- | &7O+t1oe: PROC{.it (8OOO)
I T60 ENDPROC
l17O DEFPROC+lash
t l80 count=count+l
1r9O IF count >1sr7 count=l
12Oo vDul?, t5,countiOi
121O ENDPROC
1220 DEFPROCd..th
r 25O SOUNDiI I I O. o t O: SOUND&12' o' o, oB SOUND& t3,o ro' o
t24O vDU19 | O | 7i Oi ! PROCtr.i t (f,oO) ! VDU19 | o' Oi Oi
125O SOUNDO,1,6, !O! PROCxai t ( IOOOO) ! CLS! *Fx 15

.1240 COLOURI
1270 PROCin{ (touqha,4, lO)
!2BO PROCinf (Ere€nat3r r2)
1290 PROCin{ (yout+" "+CHRa (ki t lEd+138),2, l6)
tSoo PFocin{ (rarriort,5, lB)
13rO PFOCopti on
1320 ENDPROC
l33O DEFPROCi nf (At 

' 
x 

' 
Y)

l34o FOR A-l TO LEN(At)
1350 PRINTTAB ( X+A, Y) },IID' {A', AI I )

1560 SOUNDLIO,-15r6' I rPROCli.it (?OO)
1570 NEXT
ISAO ENDPROC
r39O DEFPROCaeit lTZ)
14OO FOR d.lz-l TO Ti(r EXT
I4IO ENDPROC
l42O DEFPROCoption
14SO REPEAT
1440 REPEAT
145O A= INKEY (O)
1460 UNTIL (A=32 OR A-Al OR A-43)
l47O IF A-Ar THEN *FX2lOt1
14AO lF A=43 THEN jFXzlO
1490 UNTIL A=52
15OO ENDPROC
tslo DEFPROcmTt (xEoX, yEox)
1520 GCOL3rs

VDU2'rxEoXr ycoxl
SOUI{D&l I rO'OrOr SOUND&1Or-15r 7r255
FOR loop-O TO 9
UZ (Or toop) r (FND (50) -ll) *2gO
UX ( I I loop) - (RtlD (SO) -15) *25O
E-UU (Orloop) tI-uX( 1 rloop)
PLOT6'TO! Xr PLOT6"TO+4 rrr PLOr6erO,{+4! PLOT6'!O+4! r+4
NEXT
FOR out.r'! TO 5
FOR loop-O TO I
OrUX (O,lo6p ) r U-UX 11,loop)
SOU D&!I 

'O.20+ 
(out.rrlo+loop) 14t 2

PLoT69rortar PLoT69io+4rl{r PLoT69r ort{r4! PLoT69 ! E+4, t,r+4
oror.2rxtu*.2
PLOT69 rO rt{r PLOT69r O+4r Er PLOT69r O, t{+4 r PLOT69 t O+4 rlll+4
tl1 (O.loop) -O! Ux ( I 

' 
toop) =l{t€rTr

FOR lo€pro TO t
O-U:a (Orl oop ) r I-UU ( I r loop)
PLOi69,O,t! PLOT69, O+4 | trtt PLOT6?rOit{+4r PLOT69TO+4,{+4
SOLn{D&l t iOi toop*2o!s
NEXT
AOUND&11 rOiOrOrSOUNDIlO,OtO,OrVDU2',Ot Ot rPLOT6Irxcox

ENDPROC
DEFPROCT nrt
PRt NTCtfrt l29CHRIt57TAB ( II )C8Ral31CHRtt4l "LAEER CYCLE

PRINTCIIR' I29CHR' I57TAB ( I 1 ) CHR'I3I CHR' T 4 T "LA6ER CYCLE

PRINT TAA( lO)CHRaTSO"Ey Shingo sugt!rr."'
PRINTn You hrvr th. optlon of conoltlng"
PRI T"tuiErd. if .b.olut.ly .v.rything Eo.r'l

FRINT"ThiT c.n b. brought .bout by pr.r.ingl
PRINT"th. sritrh n.rk.d
PRINT' Durtng b.ttl.r th. .onic. 6ry"
PRINT"dt rturb your con€.nt..tlo
PRIIT"to .nt.r .l l.ht nod..'r'
PRINTTAB ( l5) CHRtlSl "Control tr " '
PRINTTAE( t5) n nnZi tr _ L.{tr
PRIIITTAE (l5) itrnrin _ UPn

PRINT 'CHR' l34EHRal36 " Pr.tt th. SPACE 8AR to .ntrr 9r
PROCoptton
EI{DPROC
DEFPROCd.fi nt
tosgh!,=" " ! gr3.na='
FOR looprl TO 10!READ A! tougha-tought+CHRt ( A ) TNEXT
FOR loop-l TO l2rREAD A! qr..na:9r.rn3+CH83 (A ) rNEXT
FOR loop=l TO lztREAD Ar yout-youa+CHRt (A) TNEXT
FOR toop=l IO a!READ A: E.rr i ort=rrrr i o.t+CHRa (A) !NEX

ENDPROC
DATA 244,231,245 | 2461247 t32 t224 ,243 ,229 ,252
DATA 246 t22A ,227 | 227 ,248 ,12,32 1229 ,zto 1229 t224 t227
DATA 23O r23r | 2451 32 |24i 1227 t22A,227 t23t t25t 1227 1249
DATA 25O t22S t2ZA t22S ,233 t23t t228.226

1530
1540
1550
1550
1570
rSao
1590
1600
16 tO
1620
1650
1640
1550
ta60
1670
1580
1690
t700
tTto
t720
lTso
t740
1750

1760
t770
lTao

t790

lgoo
lAlO
1820
1850
ta40
1450
1660
l€70
la80
1490
1900
1910
l9?o
1930
t 940

1950
1960

l9BO
1990
2000
20LO
?o20

T
2050
2040
2050
2060
2070
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TOP

SAUINGS
PFIN'Eh6

SBEEIFEEOEH
XEYBOAFO

329 00
62 00

185 00
135 00

378 35
7130

212 75

EPSON RXSOT
EPSON FX80F/T
EPSON FXSOF/T

19500
2e.oo
32000
430@
350 0o

30 00

2?4 25
253 00
368 00
,r94 50
ao2 50

34 50

37375JU(16100 325 00

MANNESMANN TALLY MTSO 224 A5

!33 75NEC 2050 (rBM PC) 725 AA

OK MICFOLINE 32A
OK MICFOLINE 33A
OK MICFOLINE 92P

255 oO
395 00
37900

16500

2 2

35

r39 i5

175 @ 20125

STAF GEMINI lOX r9900 228 85

COTIPUTEFS
coMMoooBE 6a
coMMoooBE 1541 0rSK
COMMOOOBE C2N CASSETTE
NTFACE 64,PARALLEL

15211
165 ?1
32 00
59 50

189 99
36 00
68 43

APF COT 2 OTMON
APF COT ]OM8
saNYo Mgc555
EPSON OX10

I 395.00
2 195.00

/9500

1,604.25
2,524.25

1 840 00

SIAF OELTA IO 329 00 378 35

IZZ=S
GENERAL KNOWLEDGE

IHE ULTIMATE CHATLENGE
BBC (32K).ELECTRON

i.n ba ErEd. rr yoar aldmlt yos { taon toal arlrouia or l6drEth9 bcra
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ond ,ova aro (,lllnilod numbd ot quizz6! ot l/our olm dodgn.

E4|APFi//YC/ADF
D MuIido ctrolco ar[rye'r O rN€ or fobe? o Rrd the mlaaing lofel!
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SOURCE L!BRARY MANAGER (SLM)
&

TEXT LIBRARY MANAGER (TLM)
ROM baaed softvyare tor DISK owners on the BBC MICRO

.'' FEATURES INCLUDE '"
' Slores and relrleves any amounl ol BASIC andlor ASSEMBLEF source

code wordprocessrng liles. M/C roulrnes. dala,res elc uplo lhe lull
capacrly ol each disk 1100k or 200k)

' Creales a lbrary o, uplo 399'members per S0lrack or 199 "memb€rs'
per 40lrack drsk

'Uses 8 characler names and a 20 cnataclet descrptron ior each

' Alows uplo 99versrons ollhe same m ember " io be relarned nlhelibra,y
' W s.rp\ ano easr! '(orsr'Lcl'Droora-s dPvolooad rr a mooJar

' Slores ,ully documenled source code whrch can be slflpped when re'
qurr€d ,or execulion

' Fuly menu-dr ven (re no messy command synlax)
' lncorporales aiul sel o,lbrary managemenl lunclions lloma n1a n com-

' Many olher prolessronal lealures
' Supp red on lwo ROM chrps lor a prce normally assocEled wlh s ngle

' lncudes comprehensrve user G!deand lllrng rnslructons
ACOR USER !aid: Source L brary Manager works very well and berng
RoM-based rl lakes up no user HAM The drsc capaoly. rn lerms ol lhe
numDer olmemberslhal can beheld. rsa greal rmprovement on the 31 tes
ar owed by the DFs

"'FULLY COMPATIBLE WITH 6502 SECOND PROCESSOR'"
IDEAL FOR BEGINNERS ANO EXPERIENCED USERS ALIKE

PRICE m6 (hcl. p&p) or l.rg. SAE lor Flctlhcet lo:

GUARDIAN SOFTWARE
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MODEL B DISC PROBLEMS

I
I
5

I
re
c

Access
Oave Carlos

Our first problem is frcfi those
reoders who olreody own, or con
buy oery cheoply, disc driue
systems Jor othet computers ond
wont to knou iJ they con be made
to work on the BBC machine
eosily.

Whilst it is difficult to give any
firm answers to such general
questions as this, the answer is
usually yes, they can be used on
the BBC svstem and with surpris-
ingly little modification. This is
because the 8271 floppy disc
conholler chip isn't dedicated to
one particular tlrpe of drive but is
looking for a certain type of inter-
face. ie one with an IBM standard
bus. This means that any drive
which can be wired to the follow-
ing configuration should be
usabl€ with the BBC and DFS.

In each case the pin on the other
side oI the circuit board is the
signal $ound or earth line. (So
Pin 1 is the ground for Pin 2 etc.)

The type of connector used
al the driup end o{ the cable- a 34
pin pcb edge card connecto;, is a
Scotchflex Ribbon connector part
number 3463-000 or 3462-
0001. There should be a key slot
betwe€n pins 4 and 6 to ensure
that you have the cable the right
way round. In certain cases,
especially the Tandy drives. all
that is needed is the addition of
the correct connector for the
BBC end oI the cable. If this is in-
serted ln a suitable position on
th€ existing cable you can even
use the same drive on both

All three commands work
on ASCII files, so first we need to
explain what an ASCII file is!You
probably know that the usual
method of encoding characters
into numberc, so that strings can
be compared etc, is to use the
ASCII system. In this system
"space" has a code of 32, "A" a
code of 65 and "1" a code of 49.
It is th€se numbers that are
returned to the computer as each
key is pressed. You might there-
fore expect BASIC programs to
be made up oI long lines of ASCII
code numbers but thev aren't.
BBC BASIC is "Toke;ised" ie
some whole words, the key-
words. are coded into single
numbers. all of which are above

and will be acted upon just as if
you had typed them at the
keyboard. This means that a
sting oI important commands
can be kept and this saves you
having to retype them constantly.

On a disc, using the file
IBOOT, you might reset PAGE
and then call a menu program
(like the one in this issue). II you
are developing a program and
want to use the red keys as
debugging aids you might hold
the key definitions in an ASCII
file which you t EXEC before
each programming session. You
can even build 'up a file of com-
mands to demonstrate the
features of a program that you
have written and then sit back and
watch it going through its paces.

Once you have written such
a file there are hro commands
that allow you to view it and even
change or edit it. The first of
these is * TYPE, which seems to
have been named after a CP/M
command that has a similar ac-
tion. Tgping * TYPE followed by
a file name causes that file to be
displayed on the screen without
line numbers after each RETURN
character. I usuallv find that typ-
ing VDU 14 is an advantage if

This month we look at two
questions often asked by

disc users.
128. For example the key,r,vord
STEP has a token value of 136
(&88 in hexadecimal notation).
This has distinct advantages in
that it makes BASIC ptograms
shorter than they would be other-
wise and it speeds up the execu-
tion of BASIC.

What it makes difficult is the
m€rging oI different program
parts and th€ use of file systems
to give commands. In order to do
either of these tasks easily we
need to make up ASCII files in-
stead of BASIC tokenised Iiles.
This is what you are doing when
you use the * SPOOLcommand
from BASIC and then list a pro-
gram. The whole program is
shown on the screen and the
ASCII codes are also passed to a
file so that gou can use them
later. This file is simply a collec-
tion of numbers which when call-
ed back into the machine, pro-
bably using ,* EXEC, is under-
stood by the operating system in
iust the same wav as if the letters
were typed at the keyboard. This
makes it very simple to add lines
to programs if you have stored
them in ASCII format.

Back to the DFS commands
now. As I have already said these
commands all manPulate ASCII
files and the one you are most
Iikely to be familiar with is
{. BUILD. As explained in most

disc manuals this can be used to
create a file called IBOOT which
will be t EXECed when you
press SHIFT,zBREAK, if you
have used r, OPT4,3. What hap-
pens when you type ,. BUILD
followed by a fil€ name is that the
machine responds with a line
number- You can then enter any
command that you mighl use at
the keyboard and it will be placed
into the ASCII file that you
named. Pressing the RETURN
kev causes a RETURN to be writ.
te; to the file and a new number
to appear. When you have finlsh-
ed, pressing ESCAPE writes any
remaining characters to the fil€
and closes it. You then have a file
of commands that can be called
from the disc {using r, EXEC)

want to read the file care-you
fully , then you need to
SHIFT for each new page

press
This is

one wav that someone without a
wordpr6cessor can read a file
created using one. As long as the
file is in ASCII, ie has been
"SPOOLed" from the word pro-
cessor onto the disc. it can be
read on screen. or even sent to a
print€r, by using this command.

'r LIST is very similar but it
displays the file with a line
number in front and a new line
number after every RETURN is
found. Thts is the ideal way to
look at your IBOOT files and
check that they look as you wish
them to. After you have checked
a file in this way, if thete is a
mistake it can be rectified by typ-
ing {. BUILD "filename" and
then you make the necessary
changes using the cursor editing.
Unlortunately you do need to
start again at the beginning, there
is no simple way of editing an
ASCII ffle once written to disc.

If you have any questions
about dlscs, drives, DFS or their
use, pl€ase let me know at our
editorial address.

Signal Pin
2
4
6
8

10

t4
16
18
20
22
24
26
28

Table 1 Stgnal connectlons

30

Signal Name
Not used
Not used
Not used
lndex pulse (signals start of track)
Drive select 1

Drive select 2
Drive select 3 (Not used by BBC)
Motor on
Head direction select
Step (each pulse causes one step)
Write data
Write gate {must be enabled for data to be written)
Track 00 (signals when held is at hack 0)
Write protect is covered (signals that disc cannot be
written to)
Read data (actually reads file data and other
identification from disc)
Side select {double sided drives)
Not used34
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computerc.
If vou have any {urther

doubts, try to find BBC deal€rs
with good engineering lacilities
and take your drive to them, re-
questing help. It could save you a
packet in the long run, especially
as some dnves are available, very
cheaply, secondhand at th€
moment.

Mr. J- Henderson oJ Yotk is o
new DFS user ond would like on
explonotion of the use ol the
* BUILD, I,TYPE ONd * LIST

DFS commonds.
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Accountdnt
Jon Vogkt

The problem with programs like
ACCOUNTANT is that they are
written by accountants. not by
practising business managers. lf
this sound revolutionary (or just
plain daft). let me explaini

Accounting performs two
Iunctions for a company. The first
is to satisfy those interfering out-
siders: the auditors. the Inland
Revenue, the VAT man and the
shareholders, all of whom, quite
properly, want assurances that
the business is being hon€stly iun
and profits are being declared
and not put straight into the
boss's pocket. "Audit
accounting" tries to ensure that
every invoice or cash payment
and every nut and bolt, taxi fare
or telephon€ call they represent.
is recorded and included in the
overall year-end accounts, so
that an auditor can certify them
as honest. This is the task that
ACCOUNTANT has obviously
been designed to do and it does it
pretty well.

I am the last to decry this
proc e ss which safeguards
evetyonet customers, share-
holders. creditors and
employees. Unfortunately it
tends to overshadow the other
function of accounting, which is
to tell the manager responsible
for a business operation exactly
what is happening, why it is hap'
pening and what is going to hap-
pen tomorrow and next y€ar-
This process is called "manage-
ment accounting" and neither
ACCOUNTANT, nor dozens of
similar programs, does it.

LET ME
ILLUSTRATE
This is no place for a lecture on
the topic so Iwill confine myself
to three illustrations:

ACCOUNTANT does not
allocate costs and revenues to
"profit-centres"l it conventionally
groups costs by "account", such
as "stationery", "telephon€",
"depreciation", or
"consumables" (which is impor-
tant and essential), and then
groups accounls by "group", in
order to combine them when
pres€nting annual profit-and-loss
or balance sheet. Thus it offers no

An assessment of the
hookkeeping program

from Acorn's 280
package.

, . fhe t Enu shows ACCOUNTANT to be a sophisticated ptugdm

guide to the profitability of one
division ol product or Proiecti
essential for the manager to know
which to expand, which to close,
where to direct his advertisinq
budget, his capital inveshent ot
his time. h does take one lirst
and most valuable step: it offers a
facility for constructing a budget
and compares "actuals" with it. lt
starts to take a second by
allocating a box for "type" of
each transaction. but then draws
hastily back, saying "for reference
on printouts only".
Likewis€ with customer accounts:
the best reason for keeping them
is not to pl€ase the auditors but to
make sure your customers pay
and pay promptly. ACCOUN-
TANT duly produces an "ac-
count" of debtors but does not
break it down into individual
customers. As one cannot ring up
a customer and say "l am owed
t10,000 by all my customers put
together, so pay up", this is pretty
inadequale information!

Thirdly, and perhaps worst ol all,
the dreaded words "cash-flow".
which brought Freddie Laker and
a million lesser tycoons to their
knees are nowhere mentioned.
This is the mosl vital function of
accountancy; without it the pro-
gram should be renamed
"BOOKKEEPER". else Rolls
Royce died in vainl

WHAT
ACCOUNTANT
CAN DO
So much for tears over what AC-
COUNTANT will not do: now
consider what it does. It is a for
midable program with 45
separate parts and 20 diflerent
files. To make it easy to change
from a manual to computerised
system, it lollows ordinary
manual procedures lor entering
sales, purchases and cash tran-
sactions in day books and
analyses them into the separate

l, fil. .rttion
2. llart.r .aintlnam!
3. .rot lil! ..iol.n c!
l. Lslr lil! ..iDt?o.nc!
5. Lrtrr lih prirt
a. I.fi.l ,.st ie!
l, krolit ri$irg
l. Iri.l lrl e?

t. lr.r5.ctior littiit
ll, kd!.t/rxiaic! rlrort
ll, frllttla trirl i.h r.
U. trtba .$ti

totrcl f,ru

ott t f,ru
,rrtdrlt
hrir.l l.an

Et

Hh
Eh
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accounts of a "nominal ledger".
This makes it possible to transfer
only part ofthe system, for exam-
ple the cash book, at one lime.

The budgeting process is

particularly simply presented,
there is a choice of no budget. or
of breaking the year's budget into
quarters, calendar or lunar (four
w?ek) months and of spreading
the budget equally across the
year or variably. Likewise the
selection oI the nominal ledger
codes has enormous flexibility,
coupled with strong support of
suggested codes broken down in
great detail. Most users will need
to make only minor changes to
these and there is a sensible pro-
cedure at the start for printing out
those that are selected as a per-
manent memorandum for the
clerk who has io type in the data.

The marn anxiety expressed
by my own accountant when I
discussed computerising my ac-
counts, was thal one can end up
with worse confusion than with a
manual system. To avoid this
ACCOUNTANT insisls on print-
ing out "audit trails (details of all
the transactions that have been
enlered). with their postings to
the nominal ledger. to the debtor
control account and to the VAT
accounts. lt will produce a com-
pletely adequate VAT return,
query any account and its tran-
sact,ons and produce nominal
ledger trial balances, either at the
year end or at the end of the ac-
counting period.

A variance report analys€s
the actual expenditure against
budget for each account. lt insists
that all this be carried out before
the month-end routine which, in
order to save space on floppy
disc, clears all individual transac-
tions ftom the files and only car-
ries forward month-end balances.
It warns you to take a back-up
copy of the data disc before doing
this and to have produced all the
nec€ssarv repo(s and audit trails.

A model accounting system
,s provided with some cl€ar ex-
planations oI how the results of
ACCOUNTANT can be used at
the year end to produce profit-
and.loss accounts and balance
sheets. A full range of balance
sheet accounts for reserves,
suspense balances and capital ac-
count is provided and there is

Eir ta llr,,,4l
rfllo

$lnt rafir ..
f,SS*t! 'tlltl' tc ntrr to rgstm srhctor
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: ! rn for special cases such as
: :- :rihips. If other outputs are

i, :?C. these can be produced
' -rse sufficiently skilful). in
. - :ed vari€ty, by use of

---EUS. with which AC-
\TANT is fully integrated.
l:,ere are some detailed
s-ns Most arise because ac-

, :3.ts are obsessed with ac-
.:- whereas what business-

:- :re looking for is less work
, - :ore speedr

:an pardon American spell-': of "disks" but not "enter"
:: the 'return" key.
-.. slngle-key responses have

:e lollowed with a "return .' ieaves the operator to
: :.:ulate VAT quantities.
- rses a "batch" entry system;
- r! have to calculate manual-
. rhe total value of all the

'-?:sactions in the batch.
::ere is no facility for the','ATless' user to avoid all
::erences to VAT in the pro-

::am; instead he or she has to
- a;e countless nil entries.

CONCLUSION
-.. e tried many book-keeping

i-: accounting programs design-
. : -:r the BBC B on its own and
: -i most of them hopeless. I
: :mpr€ssed with ACCOUN--:\T's lucid hand book. the
: :::l, of its screen explanations
:- : rhe comprehensive range of-. :perations. A potentlal user
::, j get th€ following advan-

:. clean, crisp set of books
..rh full audit trails. that will
=iuce the amount of work
_ar his accountant has to do
.: the end of the financial year
::C thereby reduce his ac-
rrntancy costs.
i:mplete VAT returns at
.:ar end or more frequently if
-?quired.

- l:e rapid provision of com-
::risons of actual expenditure
:rd sales against budget, soon
::er the month end. Normally
::e work required to do this
:anually delays it b€yond the
- :re when effective action can
::laken.
i3pid production of trail
:l.ance so that any inquest

can be carried out while
details are fresh in people s

memories.

- Rapid solulion of queries.

Despite my earlier reservations,
there are substantial henefits. The
price that will be paid to achieve
them is thatl

- It will undoubtedly take longer
to post transactions using AC
COUNTANT than simplv to
write them into dau-books.

- If the office is in- a muddle
when ACCOUNTANT is first
used the process will be either
uncomlortable or totallg
disastrous and time will be
wasted to produce poor
results at the end. However
the improvement of office
discipline and tidiness is in
itself a great advanlage. not
likely to be achieved bg any
other methodl

- Regularity of book-keeping
becomes essential. Mv lazv
habit of leting six months in-
voices and receipts ac-
cumulate and then shutting
myself away for three bad-
tempered days would not
work at all well under the AC-
COUNTANT regime.

To the businessman willing to
adapt in this way, Iwould offer
the following advice:

Play around with ACCOUN-
TANT for two or three dags.
Practice entering samples of
your own transactions and
practice the month end
rouline before you delegate
any,thing

- lf as a result you are confident
your staff are able to use AC-
COUNTANT, ask your own
accountant to examine these
tentative efforts, study the
hand-book and confirm that

there are no obvious pitfalls.

- For at least the first month.
(and many people would urge
for the first yearl) continue
keeping books by hand. for
safety s sake. lt is highly pro-
bable that data will be lost
most during lhe first few

Bu\ enouqh (good dualrry)
floppy discs so as to make two
backups o{ every data disc,
each day.

- Spring-clean the
book keeper's office and
organize sufficient filing trays,
lever-arch files and oth€r aids
to being systematic. Arrange
for the cleaners to dust daily
and ensure windows are not
Ieft open

nd.
50 papers blow

arou
lf these careful procedures

are car ed out I see no r€ason
why ACCOUNTANT should not
produce an €xcellent set of
books. lt will not save money. in-
deed may actually increase book-
keeping costs. However it LUi/irm.
prove control whrch. rf the
business has potential lor pro-
fitability. will soon recover rhese
costs- However it does not pro-
vide an alternative to effective
management accounting and
careful budgeting and control of
cash-flow.

2. Entering an invoice into the c6dh sabs ledgct; o pity "ENTER" is
not alt Ed to "RETURN", that VAT /cfe.€,nces canoot be deleted for
the VATloss and that the conputer does not do tl1p batch totalling

I

.5lrlltnt ,lrtiraa

0.I l
hrxlt a.tt r 6fll

crofi tttt
lll.rus

ul/s'.
t tC ..4.r

0!l.ul

0fl.llt

225. t4

Ltt [f.t, rt
frtl.4| lfr lll

lt$tnnl I Srrlr

t no.in.l .d!! lL
t d.sc.iption r futort oo r$I

U[T

c[Dt

985

BUSINESS/ACCOUNTANT

l

: iB COMPU|ING JANUARY 1985

I

[ar ItIl

f$E: I.rir.l ldi? yr l.. - I t0 I airits 0r 'UItl' I.? ]lxll

37

tr



TheBBC Model B Microcomputeris widely recognised as an
impressive 6rst computerforthe home'or theschool, but its capabilities are
resticted by its lack of data storage and the limitations of Basic for serious
pmgramming. For the user who needs more from this computer the Torch
280 Disc Pack is a gateway to the world of advanced computing.

Model B\ fitted wiih disc interface can be upgaded to full business
machines by the Torch 280 Disc Pack thereby offering the use of more
powerful and flexible languages such as Fortnn, Pascal, BCPL and Cobol
while twin 400K disc ddves provide a massive storehouse for inlormation and

o

E

proven upgrade for the BBC Model B microcomputer lt provides 800K of disc
itorage plul a 280 second processor with 64K RAM running TORCH'S own
CPlM@compatible operating system based in ROM.

This advanced design means that almost all of the 64K RAM provided
by the 280 board is available for programming use - an advantage no other
BBC micro upghde can offer

lf your BBC micro has the Econeto option, there is a funher benefil
theTorch 280 Disc Pack can offer. TORCHNETcan link together up to 2

upgraded Model B's on a local area networl! so for enthusiasts, clubs, schools
and businesses it is a simple aod low-cost way to achieve networking
facilitier

The discs can be used for storage under the Acom DFS system or for
CPltvlo programs and data.

A comprehensive software package is provided which includes word
aod data processing and a spreadsheel Program, along with utility programs
and manuals.

The Torch 280 Disc Pack is recommended by the CCTA for
govemment use.

At t699 the Torch Z8O Disc Pack is exceptionally good value.

Torch 280 Extension Pmcessor (EPl00)
When fitted to a BBC system which already has compatible high quality twin
,()0K disc div€s, the ZEPIm prcvides a complete business or scienlific mmputeD

Altematively, a ZEPIm may be fitted to a BBC systern to enable it to be
used as a Torchnet station.

The zEHm, priced at.t290, comes complete with tull software support
are already over 10,m0 useE ofTorch computer systems.

Our customers indude hospitals, univelsitieg private businesses, the

t

rapid data tnnsfer from disc to processor

TorchZ80 DlscPacl
The Torch 280 Disc Pack is the

T
Govemment and schools.

If you are ready to take a step into the world of serious

\.*qa;

There

compuling contact your local dealer lisH on the facing page.
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Tf CHMCAL SPECIIICAIION
Torch z8l) Exten lon Proe.ror (ZEPI0O)
Proc€ssor - 4 MHz Z80A
vemory - 64K RAM Accessible from the 280
Frmware - 8K CCCP ROM on ZEPIOO card
- i 6K MCP ROM for BBC board
softwa!'a Drovlded
- roRCH iPN CP,/Mo compatible O/S

Disc Utilities
- Uusic System
- \lisc Utilites
- PERFECI$SOFTWARE comprising -

Perfect Witer - \lbrd Processor
Per{ect Speller - Spelling Checker
Perfed Calc - Spreadsheet
Perf€ct Filer - Database

Other Operalhg Sydemr Avalable
- L CSD p-System
Torch Zto Dl'c PrcL. As for ZEP!00 but
:cludes 2 x 400K 5 7l'floppy disc drives with

=parate 
power supply unit

t nicorL These prcducti are part of the best
,.llingrangeotadd-ons to the BBC Micro by

rrch Computers Ltd, Abberley House,
, reat Shelford, Cambridge, CB2 sLQ.
:1. (0223) 841000. Telex 818841TORCH G.

ORCH.l+,
COiIPUTERS 'jr)i3t'

I

O

Where to find yourTorch dealer 0E c.nl,n Rod louth!reqh
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John Kortink

This program plays a game called
"Life" a fascinating game in-
vented by an English mathemati-
cian Conway.

The game plays all by itself,
superuised by one or more per-
sons who only have to determine
the start position of the game. It is
played on a |arge grid, in which
the individual squares will be
refened to as "cells". These cells
can be in two conditions: empty
or full (dead or alive if you wish).

In the {irst "generation" of
cells, the player(s) determine
which cells willbe alive and which
are dead. After that the computer
will apply three rules on the situa-
lion of every cell, which deter-
mine the next state that the cells
will be in. The rules are based on
the cells being adjacent to each
olh€r (each cell has eight adia-
cent cells). These cells will cause
the cell to "die" or caus€ the cell
to "survive" or be "born". The
rules are:

1. A living cell that has h,ro or
three living neighbours sur-
vives and will remain alive.

2. A living cell that has less
than two or more than three
alive cells adjacent to it will
die

3. A dead cell that has exactly
three adiacenl alive cells will
be born.'
These three rules are applied

all at the same time on every cell
on the grid, generation after
generation, until th€ end.

The game is absolutely
fascinating, and because of the
simple but very carelully thought
out rules. most generations ol
cells will survive for a Iong time or
even never die. The progam will
generate beautiful moving pat
terns when the start position is
chosen well, and the player(s)
will discover more and more pat-
terns that expand, die out,
oscillate, move or just remain
static. The possibilities are infinitel

THE ULTIMATE
GAME

One of the most
fascinating games ever
devised and all the hard

work is done by your
computer. Just sit baclr

and entoy tifel

symmehical if you want sym-
m€trical movements, eg just
make a rectangle of cells, say
l2xl2, ot create a pattern of
lines or little squares etc. There
are many patterns that remain
static after a while, and lots more
even oscillate (com€ back at the
sam€ situation after a few genera-
tions). Examples are given fur-
ther on.

As a finallhing to try oul, a
more complex patt€rn is given,
which was made bv a group of
mathematicians from MIT, the
Massachusetts Institute of
Technology in Boston, America.
The discovery was made because
of a bet between Conway and
MIT to find a pattern that could
grow inde{initely. Th€ result is a
"Wanderergun" that oscillates
with a frequency of 30 genera-
tions and ffres a "wanderer"
every cycle. The wanderer is a
small pattern that moves a grid
position every four cycles. Thus
this patt€rn could really grow in-
definitely! The program is of
course capable of such little
discoveri€s too! Try to find
another pattern that grows in-
definitelyl Altogether the pro-
gram is bound to keep you busy
for hours and hours. You will
discover all kinds of patterns and
the porsibilities are inexhaustible.
I hope you'll enjoy the programl

HOW IT WORKS
To calculate the new situations.
the machine code routines
operate on memory locations
&1C90 to &2F4F (4800 loca-
tions, 80x60) which all repre-
sent a cell on the grid. The top
left cell has &1C90, th€ one right
of that &1C91 etc. A 1 in those
locations afta calculation means
the cell is full. and 0 means the
corresponding cell is empty. Also
some memory locations just
"before" and "after" that block
are used for calculations, making
the total calculation-block &1C3F
to &2FA1. The machine code
calculates the new situation by
looking at all the c€lls, counting
the fullcells ofthe elght cells adia-
cent to them and, determining
the new situation. but do€sn't
directly alter the location of those
c€lls. lnst€ad it can be said that
the computer "mark" the cells to

with the ultimate speed of about a
second! The calculations and the
printing are done in highly op-
timised machine code. and it
works about 500 times faster than
it would have. were it written in
BASIC. In BASIC you would
have to wait about eight minutes
for the next generation!

The game has features that
make it comfortably easy for the
player. It operates in hro modes,
called "play" and "adjust", so,
you can make all kinds of ad-
justments to the grid or set up a
new start position. The top two
screen lines are used for in-
dicating the mode you're in, the
number of generations that have
passed, and the number of "liv-
ing" cells on the grid. In "play"
mode the following contols are
available:

Spacebar Will display the next
generation and the
numbers are adjusted
to the new situation on
the grid.
Allows an automatic
display of 30
g€nerations, one after
the other, so you don't
have to press the
spacebar each time. If
you want to stop the
screen in the middle oI
the 30-generations
option, you can press
CTRL and SHIFT
together, and each
time you want the next
generation you should
release one of the keys
shortly.
Will only work when
you're not ,n
30-generation mode,
and will switch to
"adjust" mode.
Will reRUN the

copy

program, so you can
start again.

In "adjust" mode a small
square will appear. This is your
cursor for manipulating the g d,
and you can move it around with
the culsor-conEols to the places
you want to alter. The conhols in
"adjust" mode are:

f0

f1

f2

f3

clears the cell at the
cursor-position
fills the cell at the
culsor-positon
resets the number of
g€nerations to 1 (this
will be displayed in
"play" mode only)
clears the whole field.
but not the number of
generations
fills 100 randomly
chosen cells in th€
middle of the grid
returns you to "play"
mode
acts as in "play" mode

t4

f5

Erape

The implementation I have made
of "Life" on the BBC can be con,
sidered to be the ultimate one. It
has a very large grid ol 80 x 60
cells and calculates new fields

f5

Escape

The cursor will appear on
the other side oI the screen iI you
pass over the edges. The grid has
"wrap-around" on the left and
right-hand sides, which means
that if cells wander off the screen,
they will reappear on the op-
posite side. The bottom and top
lines are where the grid stops, so
you have to watch out for the
outer edges, as things can go
wrong here. Only large genera'
tions or small generations that
have suNived for a long time
tend to wander of{ the screen. but
in most situations evergthing will
qo iust fine, as the g d is big
enough.

INEXHAUSTIBLE
A few tips to get beautilul pat.
terns: keep your start positions
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ExempLs ol cell constructions:
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:;-'cme fi.rll or empty and then,
.:;: all the cells are "marked" the
-::k is used to determine the
'- al new situation. This is
:.:ause the rules have to be ap-
: :C on all the cells ai the same
-r.e. so they must not be altered

: -eclly while marking is going
: - The machine code is highly

_ .50

-

:0' 100
:10-200
:20- 140
:50.160
'-70

optimised for speed, and
therelor€ quite complex. An ex-
planation is therefore not rele-
vant, and would only make sense
to machine code programmers
with experience, so I won't
bother you with it. The working
of the program will now be ex-
plained line by line:

An ego-trip for the author.
Dimension space for machine code.
Presstng ESCAPE will reRUN the program (leave
thls llne out until the progam is lully debugged!).
Initialises, and lets the machine code be generated
Main loop, until the end.
Next generation and display it.
Get a key (COPY, 15 or SPCbar).
f5 pressed, switch to "adjust" mode then join the
main loop without counting another g€neration.
COPY pressed, fills keyboard bufler with 29 extra
spaces, which will be read by GET every time,
until empty.
Call new field to calculate next generation.
PROClnitialise
Blanks cursor, sets colours, s,et up screen, zero
numbers, clear field, pro$am function keys and
cursor keys to generate ASCII-codes, and simulate
f5 to be pressed (dlrect fall into "adjust").
PROCadjust
Makes the adjustments to rhe grid.
Prints "adiust" mode.
S€t cursor to middle of screen.
Get key and perform action until f5 pressed to
r€tum to "play" mode.
Put cursor-squar€ on screen and flush keyboard
buffer.
Ga key (Il-f5 or COPY or cursor keys).
Clear cursor-square.
f3 pressed, clear g d and display tt.
f2 pressed, number of generations- 1.
f4 pressed, randomly place full cells 100 times.
f0-I1 pressed, clear or flll approprlate cell.
Adiust cursor-position if keys pressed.
End if 15 pressed.
PIint "play" mode and exit.
PROCcross
Uses inverse plotting {GCOL 4,0) to plot th€
cursor square, so the second time called the
square will disapp€ar again.
PROCassembler
Assembles machine code.
Giv€ zero page locatlons used a name.
Set up loop lor two passes with OPT.
Routine newfield, calculates new generatlon.
Routine clearfield, clears grid.
Routne displayffeld, displays grid on Model
screen (accessing screen m€mory dhectly) and
counts the full c€lls.
Next pass and exit.
FNstr(N%)
FNcalc
Calculates right addr€ss oI location Ior the cell at
the cursor-squar€.

:90
220.320

x0-490

350
360
370-470

.t 30

,190
tt0
:20
:10
:30
30
;50-450
:70
;80-490
-i10-530

r a0- 1140

560-590
500-610
520-810
530.880
900- 1110

1130.1140
r 160- 1170
1180.1190

COMMENTS
Finally a few comments on the
program. It uses almost every
bge available in a Model B, so
adding lin€s is not advisable. The
program occupies memory from
about &E00 to &1920. the
machine code lrom &1920 to
about &1430. variables from
BASIC from about &1430 to
&1C00 and the grid-memory for
calculation of the new cells from
&1C3F to &2FA0, so only a few
bytes are unused, and car€ must
be taken not to us€ occupied
memory.

The program will work on a
model B or A with 32K and OS
1.20 or 1.00 {as I have made ex-
tensive use of FX-calls and
another OSBYTE call), and Elec-
ton. Changes are difficult, but
not imposslble: all key-input has
to be converted to inkey (-xx) or
other keys have to be used for all
the lunctions. the automatic
3o-generation option has to be

skipped completely, and all
OSBYTE,/FX-calls have to be
removed. For owners oI BASIC
1, changes have to be made in
the machine code part. Line 620
becomes:

6 2 0. p o t n t rl : I P 5 =&50020100: Pfr14=
&A2AlA052:PE =P|f +E:
I OPTN

and line 1110 becomes:

lllO.data:l :lPI =0:PI14=&0E0E0E00: I OPTN

This will not make the pro-
gram too big, and fits nicely. You
can find out your OS by typing
FXO, and your BASIC can be
found by pressing BREAK and
typing REPORT, which will
display a (C) message from
Acorn. 1981 indicates BASIC 1,
1982 BASIC 2,

Varlables
name
ass%
G€neratlon
kev
A%,X%,Y%

N%,N
xpos

use
start address machine code
holds the generation number
holds number of key pressed
used for OSBYTE call 138, filling the keyboard
buffer
loop counters
x coordinate in PLOT format of cursor square on
SCre€n
y-coordlnate in PLOT Iormat oI cursor-square on
screen
dummy for colour and code in line tl40
vector Ior calculatons in machine code part
vector lor screen-access in machlne code pad
counter location in machine code part

YPos

c%
addll/adh 1

adl2/adh2
count
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IteCTS
be input directly into the computer by

soph.r3trca ted device enabling rdto
known to man.

lHa enW can b via an electronic pen or using a crosswAe carsor,
anring pin-point acdnacy every time. The tablet, together with the
CADPAK software, adds ap to what we believe is the most sophisticated
graphics package currently ava able tor the BBC-B Micro.
M.why stop here. . . ?
lb expenenced progranmer can make full use of the tablet's high
@utton for all sorls o/desrgn a nd menu selection applications.
hny schools, colleges and bustnesses lare already {ound the
CIS Graphics Tablet to be invaluable .. . . Wouldn't you?

Fq fuflher inlormation, nng Julie Davis on (0273) 421509,
r fill in lhe coupon.

send me fu rther

]N'El \\
lSrth Street, Portslade, Brighton, East Sussex BN4 1ER
febphone: Brighton (02731421509 Telex: 87488 ABSBRI G Telephone
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OscilLtots

lg REll+*+.****r*r
20 RE,.! LiI! Uy;ofrn Xortink
3G REll JK-progrr0E
40 REll 6-1984 (C) JK'A4
sel REHr*r. .4r+
60 DItl .ssz 265
70 ONERRORRUN
BO EODE1
9A PROCaEEenbl er

lOO PROCini tial i se
I1O REPEAT
126 6enerati on=Eenerati on+1
r5O CALLdi rpl ay, i el d
l4O COLOURI : PRINTTAB (27, 6) i FNEtr (Grner.ti on ) ; TAB

(27,I ); FNst. ( l.lvl AND&FFFF)
150 REPEATkey=GET
!60 UNT I Lkey= 149ORkey= l3SORkey=32
t 70 lF key- | 49 PRoCad just : [iOTOlSo
lBo IFkey=135 Azar3er X7.-OrYz=32: FORNZ-ITO2?! CALL

&FFF4: NEXT
190 cALLnerfi et d
2SO UNTIL FALSE
2lo
22S DEFPROEinitialise
zso VDU23ia"Bz, OiOiOi
?4lD VDU19iT iBigji t9,2 t5iOi 19,3,4iAt
2sO COLOUR3! PRINTTAB (O, g) "Hode"TAB(15) "6eneratio

n " TAB ( 15, 1) "Ful l Eer r s"
260 PRINITAB (O, r ) "Li{e "!:COLBURz:PRINT"AOx60"
27O Generati on=O
2BO CALLclear{ teld
290 rFXlsB A t33
3BO *FX225 144
310 rFX4 I
f,zo ENDPROC
3JO
346 DEFPROCacliuEt
356 VDUTr CoLOUR2T PRINTTAB ( 6,O) "Adjust "
360 xpos=38r16: ypos=24*16
57O REPEAT
3AO PROCcross: +FXl5 I
5?g REPEATkey=6ET: UNT IL ( kty>l55ANDkcy< l40) OR ( key

)143ANDkey< l50)
4OO PROCCroEs
4lO -!Fk.y?t4L 6eneration= I
42o tFkeY=r47 CALLE I earf i el d: CALLdi sPl ay+ i !l d
43o I.Fkey-148 FORNZ=ITOlOO: ? (&IC9O+AOIRND (34) +aO

O+RND ( 5A) + 1O) =l : NEXT! CALLdi spl ayf i e1d
44O IFkey=144 ORkey= l45CZ=key- 144: GCOLO,CZ: ?FNca

I E=CZ: iovEx pos, ypos+4: PLOTO, O, I O: PLOTal , 1O, - !O: PLo
TA1t6,lO

45O xpos=xpos+ ( (key=136) i ( l6+128O* (xpos=O) ) ) - ( (k
ey= 137 ) I ( l6+l28Oi (xpos= 1264) ) )

460 ypos=ypos+( (key=134)*(16+964*(yPot=g) ) )-( {ke
y=t 59) * ( 16+960* (ypos=j44t ) )

47O UflTILkey=149
4BO VDUT: PRInrrAB (6 ! O) "Pl ay
49O ENDPROC
500
51O DEFPROEcross
52O GEOL4 t O: llOVExpoE-B, ypoE-4: PLOTI , ?4, O! PLOT 1 t 6

,24rPLOTl i-2416rPLO'rl r@ t-24
55O ENDPROC
544
55S DEFPROCasse,nbl er
569 adl 1=&8O: a.rh1=&Al
57O zdl2=Le2r adh2-&83
5BO al vl =&84: al vh=&45
59O count=&46
6A0 FORN=OTO2STEP? | PZ= asB'l:.
6lo toPTN
6?0.point EAUD&sOOzO1BO: EOUD&AzA l AOS?
650 . nerfi Eld
649 LDA*& I C! STA.dht: LDAi&5F: sTAadI I
650 . bl'ock LDxlT: LDA*O: SlAcount
660 .9etb1 LDYpoint,XrLDA(adl l),Y
670 LSRA: Bccnaxbl: INccount
680 .nexbl DEXr BPLqetbl
698l LDxcount: LDY*41 :LDA (adl I ), Y
7BO AND*1! BEEcol: EPX*2r BEQEo2
7rO . col CPXI3: BNEco3
7"o .co2 ORA*21STA(adll),Y
73O .co3 INC.dt l: BNEEo4: INcadh 1

74O . co4 LDAadl l: CEP*&FF: ANEbI ock
750 LDAadh l: CiP*&2E, BNEbI ock
760 LDAI&ICB STAadh I ! LDA*&sO: STAadl I
778 LDAIE: STACount: LDYita.4o
78O .ralate LDA (adt I ) !Y
79O LSRA!STA(adl l) rYr INYrBNErotate
BAO INCadh 1: LDAadh 1: CllPt&zF: BNErotate
410 RTS
820
a3O.clearfield
84O LDA*&I8: STAadht : LDA*&A! : SIAadl 1

B5S LDY}&9E! LDAITO
860.clear STA (adl 1) , Y: INY: Bl{Ecl ear
A7O IilEadh I r LDXadh l: CPXi&zFr BNECI ear
AAO RTS
e90|
99O.disprayfield
9!O LDAI+&1C3 STAadh l: LDAi&4O: STAadl I
92O LDAI&35! STAadh2: LDA,&6O! sTAadl2
95o STACount: STAalvl: STAaI vh
94O .displ.y LDXiO!LDYI&sO:LDA(adll),Y
?56 8EOdi50! LDXI4
960 INCar vl: Bmdi EO: INCaI vh
97O .dis9j LDYlr3
9Bo . di s! LDAd.t.,x:STA(adl2),Y:INx
99O DEY: BPLdi sl: INEadl r ! BNE.li c2

lBOO INCadh l: LDA.dh l: CI'iP*&2F! Et{Edi s2
loro Prs
tlr?g -dis2 lNccount: LDAcount: CnPiAO
lOiA BNEdi s4! LDAiO! STAcount
164!' LDAadl2: ANDI4: BNEdi s3
lo5o LDAadl2: SEc: SBct&74: STAadl2
1066 LDAadh2! SBC*z: STAadh2: BCsdi Ep I ay
LoTo .dis3 LDAadl2: CLc: ADCi4! STAadl2
1O8O BCCdi spl.yr INCadh2: BNEdi spl ay
lO9O.dis4 LDAadl2: CLC: ADC{8: STA.dl2
I IOO BCCdi spl ay! INcadh?:BNEdi6pl.y
I 1 l6 .data EOUDO!EoUD&OEOEOEOO
ttzg
r 130 INEXT
114O ENDPROC
I 150
t 160 DEFFNSIT (NZ)
1r70 =RISHTT (,,OOO,'lSTRt (NZ) ,4)
I l8g DEFFNC.IE
I l90 =&1C9e+ (59.. ( ypos/ 16, I aB9+tpor/ 16

PROGRAM LISTING
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i -:rsoft has set out to provide
r- ?asy to us€ disc based ffling
:-rem. a no lrills but equally no

: -:plications, databas€. lt's a
i::Card sequentlal file with a
-:arate index held in RAM. and
.-::ed as a separate file on your
:::a disc.

Index comes on disc and
a f,OTs up to a title page and an
- :alisation sequence. This se-
:-?nce sets up the program to
^:ri with the combination oI
- .idware avallable and tn use for
- J particular session.

The hardware concerned is
: sc drives and prlnte!- lI we
:-swer "yes" to printer, w€ are
- . ned to set the BBC to send or
- ): to send carriage retums, to
.iler a short sequence of contsol
:)des to trigger special print
'..ilities (Epson compatible) and
r specily the page length we

^:sh to work with. The progtam

^.ll work with a single or double
: :sc drlve configuration . wlth a
i:.gle drlve, prompts ar€ issued
'iroughout the program to re-
-ind the user to swop b€tween
:ata and program discs.

Index does not however
-ilise th€ s€cond side oI a double
:.ded disc. and most 80 tack
:rives are double sided. This

means that only two files can be
stored oh an 80 kack disc. A 40
track 100K dlsc drive can cope
with only on€ per disc. This fact
could be a conslderable constic-
tion iI a number of separate small
Iiles need to b€ stor€d. From a
management point of view
however, one file to each clearly
labelled disc is a good idea.

Atlhough at this stage we
can t€ll Ind€x that we do not wish
to use a pdnter this s€ssion, un-
Iortunately thls does not stop lt
asking us whether we wish to
prinl records later on, when we
may be iust examining records.

Planning and setting up your
flle, the records and fields within
it, is the most important stage of
th€ initialisation process. lndex
allows us to change the delini-
tions of field and record that we
specify at this point but it is wholly
desireable not to have to enter in.
to the time consuming process of
re-initialisation.

SPACE
RESTRICTIONS
Index allows 15 fields within each
record, a maximum of 30
charact€rs per fleld, but only a
maximum of 250 characters
overall. Ii is surprlslng how quick-
ly characters can be eaten up by
the simplest records and iI 250
looks like a small number, do
some mental arithmetic with your
records before using the soft-
ware.

There are also two internal
reshictions on the field and
record lengths of lndex. lI you
wish to make use of the label
prining facility then account must
be taken of the label width wh€n
assigning numbers of characters
to each name and address field.
Secondly th€ llnk to VIEW (and
since Index was called Viewbase
before Acorn stepped in, may
well be purchased with the int€n.

tion of combinlng the two) is
restsicted by the number oI charc-
ters allowed wlthln a single VIEW
macro - 132. In fact with punc-
tuation and control code
overheads this becomes 120 in
practice. Once again, if this figure
looks a little on the small side
then do some forward planning
to see if it can €ncompass the sort
of records you are going to k€ep.
lndex is ideal for the name, ad-
dress, phone number Rrpe of
record keeplng but a personnel
file or resource database would
not fit.

Index initialises its file accor-
ding to the original specilication
and any under utilisation will b€
wasted storage on your disc. The
manual is very good in this
respect and describes the best
way to handle lnitialisation in-
cluding the suggestlon that a test
run be made with only a few
records ent€red. When you have
decided upon the format of your
file, the program creates a flle of
your chosen name on disc and a
simllarly named file in directory
D. This second is the index file.
pointing the program to the
records stor€d on the disc.

Re-initialisaflon, if the ne€d
occurs, does not actually change
your file in any way but rather
creates a new framework into
whlch the data is read. A
separate disc is needed. You tell
Index which old fteld links to
which new field. Watch out iI you
are reducing the size of fields
since Index will cut the data to lit
the new Iormat. Fields can b€ in-
serted or deleted.

FIELD TRIALS
Index is menu driven and opera-
dons from now on involve mak-
ing choices 1 to 9 for entering,
altering, deleting, examining
records, printing th€ ftle, flle
d€flnition, labels and linking to
VIEW. Enterlng r€cords is not as
easy as it mlght be. For instance
you have to hlt Space and Return
to leave a field blank. At the end
of each record we are asked lI the
record is OK to s1ore. "Yes"
transf€rs the data to th€ disc buf-
fer and "no" olfers th€ chance to
edit the record or start again.

what useful features can
Silversoft's database
offer the disc system

user?

CONTINUED OVER

t98 A&B COMRITNE JANUANY 
'985

45

/

u

:

,*, nicrnt



init iaX i*;* x { iL*,
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#
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*

TIB m.in npnu ol lndax

Il|BEfi
$nur" uFt i. nns fii'P ;

T.rli* i a
E.mt*r"
*11**r*"
13*L**-e
Y,xxmi.n
Fr" *.n*
Pr ix*-
Fr" i mtLink *

#.d*,
e.* deS init i*n.

I Lx**tt4*
v e**r"*frxr"***rttx

r"*l**r'r{* i***.*tr'the * 1Ltt** # i,Ltrahrlr"
*3 qrIEf.I 
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Each field of the record has to be
typed in if it is to be changed,
although Return will take you on
to the next field. Each record is a
simple field name and data com-
bination but some edihng with the
cursor keys would make altering
records less of a chore.

Th€re is no way to
economically reproduce regularly
used data. The pric€ of a number
of items in stock might be the
same, but you will have to type
each one individuallu. The field
names are there to 

-remind 
you

what information is required and
these are not printed out with the
records. When a session of entries
is over, the TAB key initialises the
saving of the file definition.
Records are continually being
moved into the buffer space and
out to disc (automatically achiev-
ed by the DFS).

When considering the
security oI your file, the definition
file must also be tak€n into ac-
count. If it has not been updated
then even records on the disc will
not be retrievable. I had the un-
fortunat€ experience of losing the
definition file to a flawed disc. All
the records were intact but ap-
parently beyond reach. For-
tunately Index is written in
BASIC and not protected. lt is
possible to conshuct your own
definition file but this sort of
repair work can be avoided by
regular backing up of both ftles
and, I suggest, hitting the TAB
key now and again to save your
fil€ delinition - iust in case.

SORTING AND
SELECTING
All the options, alter, delete, ex-
amine and print file are
straightforward in operation.
Each time the name of vour data
file has to be specified and the lile
definition displaged before you.
All these functions have access to
the fairly powerful sortng and
searching facililies of Index.
Records can be chosen according
to any field in the record Any
selected sel (searched out by srr
ing or number with ) and ( )

can be displayed in sequence,
sorted according to any field and

displayed, or further reduced by
selecting a further subset of the
Iile according to any field.

These operations enable you
to pinpoint records, to skip
through them, editing, d€leting
or printing. Unlortunately when
you merely examine, you still get
the choice of printing or not.
There is no going back if you hit
the wrong key. With altering and
deleting, Index asks for confor-
mation that it has found the cor'
rect record before starting
any,thing drastic.

The print option l€ts you
print the whole field, or just
s€lected subsets. You specify the
number of lines per page and
whether a pause should take
place at the end of each page
The records are printed out as
seen on the screen display.
without field titles but with an
underline separating each record.
The 30 character width does not
make full use of your paper.

INTO VIEW
This is potentially the most
powerful aspect of Index - its
ability to produc€ a file which can
be read into the Acornsoft VIEW
wordprocessor. The action is
designed to allow the merging of
names and addresses with word-
processed text, utilising VIEW'5
macro facility. A macro can be set

up so thal il will incorporate, on
meeting with a conhol code, a
specific shing oI text within the
main body of a letter or form. In
this way the same standard letter
can b€ printed but with individual
in{ormation on each.

The link between Index and
VIEW is made by cr€ating a
separate file, with your file name,
in directory V. The reshictions
detailed above apply and data
can b€ losl if they are not adhered
to. Trailing spaces are shipped off
each field if they exist. The new
lile needs yet another disc and
the process can be a bit
monotonous if you have b single
drive. Even with a double, it is
fairly time consuming with
around the 50 record mark. If
you intend to g€t up to hundreds
of records per file. it will un-
doubtedly take a number of
minutes.

The file contains all your
specified records ready to be in-
corporated into a VIEW macro
using the symbols @0, @ 1 and
so on.

SUMMARY
lndex surprised me in how useful
it could be, especially with my
records which follow the simple
name, address, data format,
small chunks of information
which need to be bashed in via

the keyboard and searched or
sorted. There is no sophlsticated
screen Iormatting, or lorm
writing, such as you might find in
a Datacem, Ftle Plus or Cardilf
disc database. The method of
searching convinced me oI its
usefulness and the printed output
is neat. The link to VIEW is there
for those who wish to us€ their
wordprocessor for business mail-
ing although this is not a par-
ticularly friendly mail merge
when compared to a properly in-
tegated package, such as the
Merlin one promises to be and
which the Acornsoft disc
database will provide.

Now and again Index prov-
ed inluriating. Th€re is no
recovery ftom many situations
you might get gourself into. For
instanc€ if your disc is not enttely
€mpty, the program will crash
with disc full enor and you will
not be able to reuse your carefully
thought out lile definltion. Still, iI
you lollow the instructtons, things
like that will not happen and [n-
dex will perform adequately.
There are also a {ew errors in the
screen dlsplayed text which I am
sure the Iinal version will iron out
and one shange use of the word
"prtntlng" for writing to the disc.
The facillties of the more advanc-
ed databases are not available
with Index but the prlce is fair at
9,24,99. You pays your money
and you takes your choice!
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RAVENBOARDPOru
. . . at Twillstar or cal Acorn dealer

LER ENOUIRIES !NVITED

Ss\rice contracts to educational
r iiscount.

-frcial orders from
: ?aJtrnents, colleges and
- alcomed.

l:ce indsstue ofVAT.

MEMORY
MADE

-20 is a 20K RAM EXPANTION for the BBC MICRO,
EL B, Iitted witho.s. 1.2.
This specially tn to the

rsocket oftheC.P.U. socket
ofefficrt -

custom made,
possible damage

provides the
20K ofusable

0lo 3. This
ofsoftware

completely
lhe user and the

softurare ROM
the
been

"R. TEST" for the board;
"STAT" for checktng whether Board
ON or OFF. . . and many mole
uniqu€ features - notavailable in
any other ploduct.

The RAVEN-2o comes complete
with;
1. RAVEN-2O Board.
2. RAVEN-2O softrare.
3 . Fitting and operating instructlons
(see picture).

Don t Forget
SOFWARE UPDATE! - rctum your
guarantee/Registration sllp andyou
will automatically be entered onto
our liles for registration and
notifi cation of nevr software

wllh complete
on the "TWILISTAR

TEEMNEOffiJ
@l't 574527t t(s

Erltc your name and address on a plece d
endosing your chequ€r'P O. made payable

O Ifyou are a oedit card i shnply use the tel€phone to order

I

' : ron iay dEnee eithott tuda

rGomputcr L!m!
LL, MIDDLESEX UB2 5PL. TEL: (01)5745271
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The VDU23 command is usually
used to reprogram graphics
characters. and various aspects of
this were covered in detail by my
article in the last issue. However.
VDU23 also has another func-
tion, and that is to program the
chip which affects the way yor-rr
TV or monitor displays the
screen. The chip in question is
the 6845 CRTC (Cathode Ray
Tube Controller), and it controls
the shape of the cursor and the
position of the screen, and allows
various "tricks" to be per{ormed
which would otherwise be dif-
ficult to program using conven-
tioDal techniques. The aim ol this
article is to demonstrate how the
6845 may be programmed pure-
ly in BASIC without the user hav-
ing to wade through and in-
timatelg understand the rather
complicated hardware specifica-
tions. and to describe som€ of the
more unusual effects which may
be achieved by this method.

The CRTC contains 19 in-
t€rnal registers which may be us-
ed to program various aspects of
the screen format, and in addi-
tion return the cunent position of
the lighlpen if one is connected.
The normal method of com-
municating with the 6845 is via
the Address Register, and a
tlpical machine code sequence
to write the value V into register
R is as follows:

LDA &97 / OSBYTE &97, . .

LDX tro / . . . which writes into
the address register. . .

LDY #R / . . .the value R.
JSR &FFF4
LDA # &97 / OSBYTE call &97

LDX | / . . . which writes into
the 6845 register R...
LDY #V / ...the value V.
JSR &FFF4

Note that a simpler piece of code
writing directly to the SHEILA
addresses &FE00 and &FE01
could be written instead. but this
kind of code mag not work in all
BBC configurations - egpecially
down the Tube! Howev€r. we
never need to concern ours€lves
with this kind of complexitg if we
do not wish to as the BBC
micro can do all this with one
VDU command which effectively
writes the value V into the 6845

Direct programming of
the 6845 CRTC can result

in some powerful and
unusual effects.

a normal graphics character con-
sists oI8 rows and 8 columns- A
scan line corresponds to one of
these rows. Thus for modes
0,1,2,4 and 5 where there is no
gap betw€en the lin€s oI $aphic
characters there are 8lines per
character. while for modes 3 and
6 where there is a small gap bet-
ween each line of text there are
10 scan lines per character. For
mode 7 which uses a different
tvp€ ol interlacing than the other
modes there are 19 scan lines per
character. The number of scan
lines per character (minus 1) is
held in register R9 as shown in
Table 1.

We now have enough infor-
mation lo design our own cur-
sors!The basic rule is that the cur-
sor start value (o{ R10 MOD 32)
must be less than or equal to the
cursor end value Rll otherwise
no cursor is displayed at all. In
addition, if R11 is greater than R9
then it is the value in R9 which
determines the size of the
displayed cursor - unless you
are in mode 7 in which case it
may be one gr€ater. Using these
rules, let us design some cursors
for mode 4.

Firstly. mode 4 has R9 set to
7. R10 to 103 and R1l to 8. The
value ln R10 sets the cursor to
start on lin€ 7. and in addition bits
5 and 6 are both set which pro
grams the cursor to blink at the
slower rate. The value in R11 is
actually greatq than the value in
R9, and so would generate the
same effect even if it were 7 in-
stead of 8. There is nothing
wrong with setting it to 8. but on
the other hand there doesnl
seem any good rbason not to set
it to the proper value of 7. Thus in
mode 4 you get a thin slowly
blinking cursor which starts and
ends on scan line 7. II you want a
solid block cursor, simply set R10
to zero using the command
vDU23,0, 10,0,0,0,0,0,0,0. To
get the block cursor to bllnk, set
R10 to 96 lor a slow blink rate or
to 64 for a fast blink rate. If you
want a thin blinking cursor to act
as an overline inst€ad of an
underline then set R10 to 96 and
R11 to 0. Finally, iI you don't ltke
the Ialbottomed cursor that you
g€t in modes 3 and 6, simply set
811 to 7 to get a thin-line cursor
like in all the other modes.

register A:
vDU 23,0,R,V,0,0,0,0,0,o (ot
VDU 23; R,V:0;0;0;).

The other 18 registers ar€
numbered R0 to R17, but a R16
and R17 are read-only registers
which are solely concerned with
the position of the lighlpen, the
value of R in the above VDU23
command must b€ in the range
0-15. Table I shows the function
of registers RO-R15 and the initial
values they are given for each of
the graphic modes. I will be fre'
quently referring to Table I
throughout this article. I do not
propose to delve too deeply into
the timing characteristics oI the
system (the 6845 data sheet con-
tains all the raw information
needed for that) but instead in-
tend to show how to use some of
the registers to produce certain
interesting eflects. To that end, I

will start by discussing control ol
the cursor in some detail.

CURSOR
CONTROL
The two registers which control
the kind of cursor displayed on
the screen are R10 and Rl1. The
bottom 5 bits oI R10 (or in other-
words the value of R10 MOD 32)
dictate where the cursor starts.

and the bottom 5 bits of Rl1
determine where it ends. Bit 6 of
R10 determines whether the cur-
sor is bl,nking - if this bit (or the
value R10 DIV 64 MOD 1) is set
to 1 then the cursor blinks other-
wis€ a steady cursor is displaged.
If bit 6 is set to 1 then bit 5 of R10
(or the value R10 DIV 32 MOD
1) conhols the blink period - if it
is zero then the blink rate is 0.32
seconds otherwise it is 0.64
seconds. lI bit 6 is zero, then bit 5
has a completely diflerent func-
tion. In this case setting bit 5 to 1

does not disploy o cursor ot oll!
You mang recall that the User
Guide recommends that (for OS
0.1) the cursor may be turned off
using the €xtremely strange-
looking command
VDU23;8202;0;0; - what this is
actually doing is wdting the value
32 (setting bit 5) into register R10
as described above. 18202 -
32 t,256 + 10).

In order to understand how
to program the cursor, the con-
cept of "scan lines per character"
should now be explained. A scan
line is quite literally one of the
many horizontal lines on your
screen thal go to make up gour
display. lf you have ever used the
VDU23 command to reprogram
a character you will be aware that
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TELETEXT
DISPLAY

:e 7 is somewhat dif-
-.r: to the other modes, and
.- ::fference in the way its in-
-:::ng is performed may be' ^:r to good elfect. Table 1
': 

^s that it is set up lor a dow
-::.g cursor which starts on
:-:- line 18 and ends on scan-: 19. Actually, the two scan
-:,. ought to be adjacent, but for
::i VDUs are almost in the
:-e position on the screen. If
: ,rogram a simila, cursor, but
:::ng on line 19, by setting R10

i15 we get a very distant fast
:.:er of the cursor. It flicks off
-.n scan llne 18 is being drawn,
- : comes back on when line 19

-ing drawn, If you do not
:rr this flicker, then ensure that'- s given an even numb€r and
- I an odd one. lI you want a
: -ble-thick flickering cursor
:: set R10 to 113 and R11 to
: although this elfect depends
::- much upon the hardware in
: -r VDU.

Imagine you want a cursor
l: 6 guaranleed lo allract atten-
:. when !,ou want the us€r to in-
-: something. Vadations o[ the

rwing sequence could be in-
:..ed as a routine to r€turn to X
: ASCII value of the next key
essed, and while it is waiting
: rnput to keep altering the size
:le cursor:

: ?EAT
J23.0.10.1.0:0;0:

= l+1) MOD9
= INKEY (2)
'.TIL X>0

i123.0.10.103.0:0;0;- . flrst VDU23 command alters
: narting line of the cursor and

-.rresses its blinking. This se'
: -:rce is supposed to be used in
; graphics modes O'2 or 4 5,

, :lormodes3or6MOD 11 in'
.-::d of MOD 9. When a key_:r been pressed, the second

I U23 command resets the cur-
. : :o its default form.

Another hick that might be
:.::ormed on the cursor may be
--:Erammed by noting that the
: : rwo bits of R8 control what is
: ed the "skew" of the cursor.

j amounts to displaying the
:,:ior shifted a little bit to the

right, but this shift varies from
mode to mode. For example set-
ting R8 to 129 moves the cursor
two characters to the right for
modes 0,3.4, and 6, while in
modes 1 and 5 it moves the cur'
sor one charactet to the right and
in mode 2 it only moves it a half
character, Setting R8 to 65
moves the cursor only half the
amount in each case. Mode 7 is
different as R8 already has bit 6
set, so subtracting 64 or 128 from
the value given in Table 1 moves
the cursor one or two characters
to the left.

Finally, there is still more
that may be done with the cursor.
The width oI the cursor may be
altered, but to do this you have to
program the video ULA instead,
and this is beyond the scope of an
article which is suppos€d to be on
the 6845 CRTC. Still, to get a
taste of what else can be done, try
typing i FX154,258 or
{. FX154.152 while in mode 1.

Before leaving cursors, it
should be noted that from OS 1.0
onwards there is another VDU23
command to turn cursors off and
on, and they are:
VDU23,1.0.0.0:0:0: - turns
cursor off.
VDU23,1,1,0,0;0:0: - tums
cursor on,
The difference between this
VDU23.1 command and the
methods outlined above for turn'
ing off the cursor is that the
VDU23,1 command
"remembers" th€ details of the
way the cursor was s€t up, but
that when using MODE or
VDU23,0 command it is up to
you to keep track of the details o,
whatever fancy cuGors you are
programming!

HARDWARE
SCROLLTNG
This section will discuss two
methods by which some kind of
hardware scrolling of the screen
may be achieved. Scrolling is

taken to mean moving the whole
display vertically or horizontally
in such a way that what disap-
pears of{ one end of the screen
wlll reappear in some shape or
form on the oth€r end.

The first method depends on
programming the memory ad-
dress which the CRTC takes as a
starting point for the top left-hand
side o{ the screen. and this is
achieved by writing to registers
R12 and R13. Table 1 shows the
values initially giv€n to these
registers, but for modes O-6 the
values repres€nt one-eighth of
the actual memory address. To il'
lustate. modes 0-2 use RAM
starting at &3000 and one eighth
of this address is &600 which cor-
responds to 0 in the low byt€
(R13) and 6 in the high byte
(R12) as shown in Table 1. Mode
7. as alwags, is an exception and
in this cas€ the lower byte goes
into R13 untouched and the high
byte must have 84 subtacted
from it thus giving rise to the
value oI 40 in R12 as the mode 7
starting address is &7C00.

Programlshowsahard-
ware scroll whlch works for all
modes. The first line determines
which mode the BBC is currently
in by examining the contents of
memory location &355. although
shictly speaking it should have
been done using OSBYTE call
&A0 which is des,gned to read
bytes from page 3 of memory.

Once we know which mode we
are in we select from the DATA
statements the start address. the
numbet of bytes to make the
scre€n scroll one character and
the number of bytes to scroll one
line into START, C and L respec-
tivley. We then use the cursor
keys to alter the memory location
(held in S) that we wish to appear
in the top left-hand corner of the
screen, while ensuring that S re-
mains within its proper limits (bet-
ween START and &7FFF) thus
scrolling the screen in the same
direction as th arrow in the key.

Alrhough this method of
scrolling may cycle as many times
as you like, it has various def!
ciencies. Firstly, it doesn't work
properly for modes 3,6 and 7 as
each new display is offs€t from
the last by two-fifths of a screen
width. and so live vertical scroll-
ing cycles are needed to get back
to where you started. This pro-
blem does not arise for the other
modes.

Secondlv, anv character
which is scrolled off to the right
reappears on the left-hand side of
the screen one line lower. and
similarly scrolling left off the
screen makes the characters
reappear o-n the right-hand side
of th€ screen one line high€r -this is not true scrollingl Yet
another problem encountered.
and that is when a linefeed is

thrown on what the BBC micro
thinks is the bottom line of the
screen. a sohware scroll is fotced
which overwrites the numbers we
so carelully programmed into
R12 and R13. and the normal

PROGRAMMING/6845 CRTC
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screen reappears once agaln

SYNC PULSE
There is a second way of perfor-
ming a hardware scroll which su!
fers from different disadvantages,
and relies on altering the posi
tions of the horizontal and ver-
tical sync pulses. Very briefly a
sync pulse, whethet it be for a
horizontal or a vertical scan. is a
signal to th€ TV or monitor to
end that scan and start a n?w
one. Normallv these sync pulses
occur a little way off the end ol
the displag, and are carefully
positioned to place the screen
cenhally. Register R2 contains
the position of the horizontal sync
pulse which for modes 0-2 is 98
characters from the beginning o{
the screen.

The screen displays onlg 80
characters (as held in R1), but the
timing between one scan and the
next corresponds to 128
characters (as controlled by R0).
Decreasing R2 will move the
screen to the right, and increasing
it will move it to the left. The only
strict rule is that R2 must not be
less than zero and must not b6
greater than R0, otherwise the
displag will be unstable. Slmilarly,
the vertical sync pulse position
held in R7 must not be less than
zero and must not be greater than
R4, and increasing R7 moves the
displag upwards.

Program 2 determines the
curent mode as before. and then
reads the appropriate starting
values of R2 and R7 (into H and
V), and also the values of R0 and
R4 which are regarded as the up-
per limits to the sync pulse posi-
tion. The screen is moved by the
cursor keys, and a beep (VDU 7)
is issued if an attempt is made to
set either R2 or R7 outside the
limits mentioned above. It should
be not€d that the display may still
become unstable in certain posi-
tions, butthis depends upon your
VDU and also upon exactly what
is being displayed - a screen
with a white background is
generally far less stable than an
almost empty screen with a black
background. Still, programming
R2 and R7 may be quite useful

for small scrolling motions,
especially as the effects persist
until either a MODE or BREAK is
issued.

It is tempting to think that
programming R7 has an identical
eflect to a *TV command. but
this is not so. The difference is
that *TV does not come into ef-
fect until the next MODE or
BREAK, which is precisely the
opposite behaviour to that of pro-

R7 via the VDU23

display. This happens because
such a change upsets the delicate
timing involved in driving a VDU,
as the number of scan lines per
screen is critical in ensudng that
the vertical sync pulse is not ig-
nored.

We can get an idea oI how
many scan lines we need by ad-
ding 1 to R9, multiplying it by R4
and adding the adlustment R5. In
modes 0-2, this total comes to
304 and lor the text modes it
comes to 302, which is iust under
half of the standard 625 lines per
frame. Our attempt to alter R9
brought the total down to under
250 - no wonder we conlused
the poor display! It is evident that
iI you want eight scan lines per
character in mode 6, you need to
program R4, R5 and R9 to have
the same values as for the
graphics modes - thus you must
set R4 to 38. R5 to 0 and R9 to
7.

Note that it is probably best
to write a program to do this, or
at least a multiple VDU com-
mand, as if you make these
changes one at a time there is no
order you can set the values
without the screen going
unstable. The screen is now ver-
tically squeezed down by about
20%, but otherwise the text
modes are now much more
reminiscent of the graphics
modes.

I think the situation hallway
between these two extremei
(where the text lines are

separated by only one scan line)
looks the best. If we take a
desired total of 302 lines per
screen, and divide by 9 we ga 33
with 5 left over. Bearing this in
mind, you should try setting R4
to 33. R5 to 5 and R9 to 8 while
in mode 3 or mode 6. This gives
rise to a display which is vertically
about 10% narower than nor-
mal with a reasonable spacing
between the lines. lt is quite feasi-
ble to program the graphics
modes to have an interline spac-
ing like the text modes, but as
well as losing some of your
screen as you will not be able to
display as many character lines.
the extra scan lines will run
through and make a mess of any
graphics plots that you might be
doing. Nevertheless, I will be tak-
ing advantage of an effect akin to
this at the end oI the article.

Another register which con-
trols the vertical aspects of the
screen is R6 which determines
the number of character lines
displayed. A "Piccadilly Circus"
effect may easily be programm-
ed, even for a BASIC listing,
where each line disappears until
there is only one line left and then
the scre€n comes back again in
Iull. The program would go
something like this:-
l:32 : REM Use 25 for text
modes
REPEAT
I=IMOD 32 + 1

vDU23,0,6,1,0;0;0;
X - INKEY {50)
UNTIL X - ASC{"Q')

grammin
comman

s
d

VERTICAL TAKE-
OFF
What is the most noticeable dif-
Ierence between text displayed in
mode 6 and mode 4? Apart from
the difference in the number of
Iines of text, the lines themselves
are squashed much more closely
together in mode 4 than in mode
6. In this section we will program
registers R4-R6, and persuade
modes 3 and 6 to display their
Iines closer together as in the
other modes.

It has been ment,oned
earlier that the reason the text
modes have such large gaps bet'
ween their lines is that they have
been programmed via R9 to giv€
10 scan lines per character in-
stead of the usual eight, thus
leaving a gap of two scan lines. If
you directly attempt to reduce
this gap by setting R9 to 7, allyou
will see is a useless unstable

HORIZONTAL
HORRORS
Whereas causing interesting eI-
fects bg programming the vertical
control registers was relatively
straightforward, the horizontal
control registers do not se€m to
offer as much flex,bility. The
6845 does not seem to have a
horizontal equivalent of the scan
Iines per character, and all that
one can do is alter R0. R1 and
R2. Note that R2 is just horizontal
sync pulse register. and has
already been discussed in the
hardwate scrolling section. Initial
attempts to alter R0 by very much
result only in an unstable screen
as a normal VDU takes 64
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- :roseconds to draw one
::rzontal scan line. and

. ::ogramming R0 usually upsets-! timing and causes chaos! It
-.:s out that modes 0-3 send
-: a "fast" clock to the 6845
- ch drives th€ scan at 2MHz
.r million cacles per second)
.e modes 4-7 drives the 6845

, -\4H2, and 128 characters per
. at 2MHz or 64 characiers at

'.1H2 ensure a 64 microsecond
::r line time. Whether the 6845
. iriven by a fast or slow clock
:: be programmed via the video
,A chip using x FX154 com-
:rds.

The register Rl controls the
-:nber of chatacters displayed

a line, and is initialized to 80
: modes 0-3 and to 40 for

- :des 4 7 . Why is this so when
. know that mode 1 displays 40
lracters per line and mode 2

:.piays only 20? The answer is
rr as far as the 6845 is concern

.: one byte of memory is the

.:1e as one scteen character.
-: this is not the case for multi-
: cured graphics modes. Mode

s a two'colour mode and each
-.:? represents one full 8-pixel
'3racter. but mode 1 is a four-
: our mode and as each pixel
. :ulres 2 bits in order to specify
-. colour, each byte
:-iy 4 pixels (or h
: -.atacter.

tep
alf)

resents
ofa

Similarly, mode 2 is a
i colour mode and each pixel
: juires 4 bits to specify its colour
: each byte represents only 2
'els. and thus what the 6845
nks'is one character is in fact

_ e-quarter of a mode 2
3racter. A hint of this stat€ of

-:rrs appeared in the hardware
:-riling sect,on where we pro'
.:nmed whai I called 'the
-1]ber of bytes to make the
-:en scroli one character'as 1

mode 0. 2 for mode 1 and 4
- mode 2. It is actuallg possible

scroll by one quarter of a
':racter at a time in modes 2

:51
You might imagine that set'

I the horizontal displaged
..- ster R1 to 40 in mode 0

r rld display the left hand side':he screen and simply blank
,: the righlhand side (in a
-:,ar fashion to setting the ver-
:. displaged register R6) but
: - would be lurongl What it ac'

shange pattern will be displaged
at the bottom right-hand side of
the screen. This situation
becomes more pronounced as
R1 is increased yet further, and
so some of these page 0 ad-
dresses keep changing their con-
tents (for example the timing
registers) parts of the pattern will
be constantly changrng. A similar
effect in modes 4-6 starts if R1 is

set to 42 or more.
R1 mav be used to'swing'a

colllmn of lext backwards and
forwards The following se-
quence repeatedlv steps R1 from
77 ro 84 ro do lhrs Note that first
\re program R6 Io blank out the
bottom r!{o lrnes of lhe screen in
order to stop these extra
characters appearing there:-
MODE O

FORI- 1TO10
PRINTTAB(I, 40) "HELLO"
NEXT
VDU23.0,6.30,0;0 r0;
I=0
REPEAT
I= {l + 1) MOD 8
VDU23.0.1.1.0r0r0:
X = INKEY (50)
UNTIL X - ASC("Q")

modes 0-3, then pressing
BETURN many times generates a
diagonal line of prompt
characters starting from the top
right hand side of the screen
down towards the lower left -
note that the first character is still
in th€ top left-hand corner of the
screen. However a new eflect oc_
curs - in mode 0 there is no
sDace on the screen for 32 more
c'haracters than the BBC micro
has been programmed to expect.
Where do these extra charactcrs
come from? The MOS does its
scrolling by altering registers R12
and R13 to represent the starling
address of the beginning of the
line which is to currentlv appear
at the top of the screen. This
range of addresses for modes
0-2 are from &3000 to &7D87
(= &7FFF -80) in steps of 80.
and the exha 32 characters simp'
lv continu€ from the next s(reen
memorv locaron. This means
that tha f,rst 32 characters on the
screen may be repeated at the
bottom of the screen.

Another new elfect is
obs€rved when R1 is set to 83
or more. If R1 is 83 then there are
96 extra characters to display on
the screen. and when the scroll_
ing is such that R12 and R13
point to &7D87. 16 of these
characters will be taken ftom out-
side the range &3000-&7FFF.
What the BBC micro actually
does is to take those 16
characters from page 0, and we
observe that if we keep pressing
RETURN then one time in 32 a

40 characters on line 1 of the
screen. and then the next 40
characters on line 2 of the screen.
and so on. This results in only the
top half of the screen being
displayed, and t'^,o screen lines
are used to display what would
normally take up one line. The
rituation is twice as bad if vou
program Rl to contain 20 in
modes 0-3 as effectively only the
top quarter of the screen is
shown.

AMUSING
EFFECT
An amusing effect may be
generated by programming R1 to
79 or 81 in modes 0-3 (or similar-
ly to 39 ot 41 in modes 4-7). In
the first case where Rl is one less
that its initial value. each line
starts with an offset to the right of
one character more than the last
line, and so pressing RETURN
many times generales a diagonal
Iine of prompt characters >'
starting at the top left hand cor-
ner. This eflect is heightened by
reducing R1 even further, but
you lose more and more ol the
screen by doing this - by the
time R1 is down to 78 you have
already losl the last g characters
oI the display in mode 0, and you
lose 32 more every time you
reduce Rl by one. You might en-
joy listing a program under these
conditionsl

If we increase R1 to 81 in

FOUR SCREENS
AT A TIME
My linal offering is to program
some of these registers to pro-
duce four ,dentical screens up on
the display, and to discuss what
can (or cannot) be done with
them. Firstly you should roughly
halve the number of characters
per line (R0). exactly halve the
number of displayed characters
per line (R1) and then adjust the
horizontal sync pulse position
(R2) to make the screen horizon'
tally stable by roughly halving it.
Now the screen is vertically
unstable, and one wag round this
is to increase the vertical tolal
(R4) to compensate for this. After
a small amount of experimenta-
tion, I found that setting R0 to
61. R l to 40. R2 to 49 and R4 to
40 prodr-rces a display consisting
of four smaller identicalscreens in
Modes 0-2. If you want a similar
effect in modes 4-5, you should
set R0 to 30, Rl to 20, R2 to 25
and R4 to 40.
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Note that the screens, and
the text they contain, have been
reduced to just under a quarter of
the normal size and are cor-
respondingly harder to read.
Each screen behaves in a manner
reminiscent of that discussed
earlier {where the horizontal
displaged register R1 was halved)
and onlg the top half of the
display was shown with each full-
length line ol text being displayed
as two consecutive lines. Further-
more. if you wish to draw any
graphics , what would normally
appear on th€ right hand side of
the screen is interleaved with
what appears on the left. Thus
the sequence MOVE100,0;
DRAW100, 1280 gives rise to a
vertical dotted line which is white
on every even text line and black
on every odd text line. Should
you want to fill in the odd lines,
you need to draw another line
640 pixels over to the right by
typins MOVE740,0: DRAW740,
\24O.

We can take advantage of
this to create an unusual effect,
and without any further laborious
explanation. Program 3 turns the
cursor off, sets up four identical
Screens and keeps drawing
stripes on it. I do not believe there
is a conventional way of pro-
gramming this kind of effect to
run at the speed that Program 3
runs without directly altering the
6845 registers. Actually, the
value in R1 may be modified to
create even more interesting ef-
fects, but you may need to
modify the PRINTTAB com-
mand which positions the text.

By applying similar logic, but
dividing the initial values of the
registers by 3 instead of by 2, it is
even possible to generate a
display containing nihe identical
screensl Thus in modes 0'2 simp-
Iy set R0 to 40, Rl to 30, R2 to
32 and R4 to 41. As we are
pushing the whole system further
than it was designed to go, there
are naturally some problems with
the displag - firstly the first few
characters are lost fuom the left-
most three screens, secondly
every now and then a scan line is
not displayed (and this is not the
same for all screens) and thirdly it
is very difficult to read an9 text

even on a monitor. However,
running Program 3 with the
above values of the registers still
looks very impressive.

TAKING IT
FURTHER
If you want to take this any
further it gets more complicated.
Dividing the initial values of the
registers by four we might be able
to produce 16 screens! This time
we may need to use the vertical
adjust register R5 to "fine tune"
the vertical stability, but even
when we do this there is a great
deal of ugly flickering and distor-
tion. To reduce this effect we turn
to altering the sync pulse width
register R3 which is split into two
four bit parts. The bottom 4 bits
(or R3 MOD 16) program the
horizontal sync pulse width, and
is set to eight characters in modes
0-3 and lour characters in modes
4-7 which in both cases cor-
responds to about 6.4
microseconds. The top 4 bits (or
83 DM6) program th€ vertical
sync pulse width and is initially
set to two scan lines for all
modes, and it turns out that set
ting this value to 4 will stabilise
the screen. As a result oi this, try
running Program 3 with
R7=20. R2=24. R3:72.
R4=41 and the adjustment

R5-2 (although this ma9 de-
pend on your VDU so start off
with zero). Note that any text
produced wrth these settings is
almost totally illegible. Finally, for
25 screens trv R0 = 24. Rl :20.
R2-22, R3-6a, R4=40 and
R5=5 - I have notyetmanaged
to coerce my system into produc,
ing 36 stable screens and would
be interested to hear kom anv
reader who does!

We have now reached the
point where we have some kind

of understanding of the 6845 and
how to program it via the VDU23
command. I have not yet rnen-
tioned R14 and R15 not have I
fully discussed the role oI R8.
The BBC micro allows such good
conhol of the cursor position that
you should never need to pro-
gram R14 or R15. If you wish to
go an9 deeper into programming
the 6845, then Irecommend that
you consult the 6845 data sheet
and spend many happy hours ex-
perimenting with all th€ registers.

Table 1

Initial values set up for the 6845 registers in each graphics mode

R"g. Function 012
MODE
34567

RO
R1
R2
R3

127 127 127 127
80 80 80 8098 9a 98 98
40 40 40 40
38 38 38 30000232 32 32 2534 34 34 27
11117779

103 103 103 103
888966680000
6668
0000

R4

Horizontal total (1)
Horizontal displayed
Horizontal sync position
H.& V. sync pulse width
Vertical total
Vertical adjust
Vertical displayed
Vertical sync position
Interlace and skew
Scan lines per character (1)
Cursor start
Cursor end
Start address (H)
Sta( address (L)
Cursor position (H)
Cursor position (L)

63
40
49
JI,
38
0

32
34

1
7

103
8

11
0

11
0

63
40
49
36
38

0
32u

1
7

103
8

11
0

11
0

63
40
49
36
30

2
25
27

1
9

103
9

0
L2
0

63
40
51
36
30

2
25
27

147
18

114
19
40
0

40
0

R5
R6
a1
R8
R9
R10
R11
R12
R13
R14
R15

(1) The actual value is 1 greater than contained in the register
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od
rat
to-
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tng
hat
eel
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63
40
51
JO
30,
2?
4'7
18
14
19
40

0
40

0

nd
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r-o5o
Lo60
:1,O70
1080
1090
1100
11 10
1120
r,13O
1140
1r,5 0
1160
tL7 0
118 0
1999
2000
2 010
2020
2O3O
2040
2050
2060
207 0

VDU 7
VDUT
VDUT
VDLIT

RE PEAT
B=GET
rF B=136 THEN H=H+ L
IF 8=137 THEN H=H- 1
IF B=L38 THEN V=V-L
IF B=139 THEN V=V+1
IF H<O THEN H=O :

IF H>RO THEN H=RO :

IF V<O THEN V=O :

IF V>RA THEN v=R4 :

VDU2 3. O,2, H, Oi o; o
VDU2 3, O.7. v, O; O; O

UNTIL B=ASC ( rrQ" 
)

r*Fx4 . o
END
DATA 98. 34, r27,
DATA 98. 34, L27,
DATA 98, 3tt, 127,
DATA 98, 27, L27,
DATA 49, 34, 63,
DATA 49, 34, 63,
DATA 49, 27, 63,
DATA 51, 27, 63,

38
38
38

38
38
3o

MODE 1.

vDU23, O,
vDU23. O,
vDU23, 0,
vDU23, O.
vDU2 3, O,
s%=5r2
F%= lA2 tt

o, 61, o
L, 40. o
2,u9,o
4-,40, o
LO,32,

FoR I%=o To 1280 STEP 4
MOVE I%. SX
DRAW I%. F,6

N EXT
UNTIL FALSE

1000
1010
1020
1030
10ilo
1O 5O
10 60
1070
lo80
1O 9O
1100
1110
112 0
1130
11t O

115 0
1160
L170
1180
1190
1200
1999
2000
2010
2020
2O30
2040
2O 5O
?060
2070

M-?&355:REM l,l 1E current mode
FOR I-O TO r
AEAD START. C, L
NEXT
aFXit,1
S.SAART
REPEAA
a=GET
rF B.136 THEN S=S+C
IP B-137 TtlEx S-s-c
IF 8-138 TEEN S.S-L
IA 8-139 THEI{ S-S+L
IF S>&zFFF TTIEN S=S-&8OOO+START
IF S<START TIIEI S'-s+&8 o o o -START
Ir !'t<>7 T'IEN HB-S DIV2O08 ELSE HB-S DM56-8lr
IF M<>7 TIIEN LB-S UOD2o48 DM ELSE LB-S Moo255
VDUz3, O. 12, ltB, Ot Ot oi
vDUz3, O,13. LE, Ot Ol Oi
UI{TIL B=ASC(IQI )
aFxir, o
END
END
DATA 83OOO, 8, 6ito
DATA &3OOO,15, 54O
DAIA &3000, 32, 640
DATA &irOOO. 8, 640
DATA &5800, 8, 320
DATA &58OO,16. 32O
DATA II6OOO, 8, 320
DATA &7COO, 1, 40

1000
1 010
1020
r,o3o
t-o40
1O5O
1060
1070
Lo80
1090
1-l,oo
1110
L3-20
1130
1140
r-150
r.160
LL7 O

1180
1190
1200
L2LO
1-220

; O: 03
;o;o:

oi o; oi

REM PRINTTAB( 18. 8 ) IN MODE

REM PRINTTAB(3,8) IN MODE 2

PRINTTAB ( 8. 8 )''HELLOI'
GCOL3.3
RE PE AT
: REM STEP 2 iN MODE O

:REM STEP 8 IN MODE 2

o

1000
to10
ro20
r-o30
1040

M=?&355
FOR I=o TO M
READ H. V. RO. R4
NEXT
r(FX4 , L
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STARdataBASE
The database

aaa
STARdataBASE is the fast. machine-code, true random
access, database program in 16K ROM for the BBC
Microcomputer, complete with over 75K ot FREE extension
Soltware.

FEATUNES:
i Up to 4095 records in alile.
r Up to 69 fields in a record.
a Up to 255 characters in a field (subject to an overall

maximum ot 920 characters in a record).
r An entirely LJser-defined record layout, including a lacility

forcolour.
r Can be used with 40 and 80 track Oisk Drives.
* Entirely Menu-driven, extremely Ussr-friendly.
r Ext.emely fast search - A single record can typically be

found in 1 second using the Keysearch facility.
r Search conditions include thefollowingr =, <>, <, >, and

"Anywhereinthefield".
r Powerful facilities lo edit records.
a Mail-merging between documents created on Wordwise or

View, and STARdataBASE records.
a Print-out ofthe whole database or selectsd Subsets. in the

form ol Record cards.
r Address label printing - (up to 8 across the page).

' Fully documented routines which can be included in user-
written programs and interfaced wilh STABdataBASE.

STARdataBASE
Post & Packing .

€86.25 inc VAT
el.75 inc VAT

I t I I t I tI I I
i)

for the BBC
GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM

B @lrEtl

-

t
The Sideways RAM & ROM Expansion Board for the BBC
The GCC RAiTHOM 15 board adds to the BBC iricro another eleven
sideways BOM sockets plus the necessary hardware lor sideways RAM

FEATURES
i Fully bufiered board.
r Rechargeable battery backup for RAMS provided as standard.

Recharging circuitry is included.
r The board can be powered by an external 5 Volt power supply,

available as an optionalextra.
r The unit comes in a case of its own and resides outside the BBC

Micro, giving easy access to the resident BOMS.
r For those involved in development work, most ot the 6502

processor signals are made available outside the BBC Micro.
i Priority or selection can be assigned to either RAMS or ROMS.
i ROMS can be used in RAM positions simply by changing two

push-on links.
i Simple installation - NO soldering.
r Can be installed together with most other BBC add-on boards.
r ZlF-sockets available as optionalextras. Up to 15 may be housed

on the RAMROM 15 at anyone time.
r All socket positions are software selectable.
i Free Utilities Disksupplied.
i Comprehensive User Manual included.

BAMROi, 1 s ............... e129.95 inc VAT (P&P €3.50 inc VAT)
EXTERNAL PSU ............. e5.75 inc VAT (P&P 41.73 inc VAT
ZIFSOCKETS .................. e9.00 inc VAT Free P&P with BAMROM) GCC (Cambridge) Limited

66 High Street Sawston, Cambridge C82 4BG
Telephone: Cambridee (02231 835330/834641
Telex:8I594 SAWC0M

I
t)

E @

-Trade and local aulhorily enquiries weicome
PrGs coreci al lime ol going lo press.

Trade and local authority enquiries welcome.
Prices correcl at time ofgoing lo press.

i!
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Developing ldeds
on che6502: ./e Graca

l:.e of the most endeadng
:-alities of the BBC or Electron
':: the advanced programmer is
r€ built in Assembler accessed
::ectly lrom BASIC, but lor
-=asons known only too well to
:e prolfammer, delving into
::02 code on the Beeb can be
:.::h a source of delighr and
::guish. Development time is

-ade all the more dlfficult
:€cause one is using an edtting
:- stem designed for BBC BASIC
: .C all assembly has to be "hand
:r:embled". The object code
::1not reside ln the same place in
-emory as the source code
-:less some juggling ls to be ac-
::ptable and finally the errors
::rduced ln any developing pro-
::am are often terse and
::wnright unlriendly.

But, in its favour, there are
r:rne fairly advanced features in
':e assembler which allow some
-:,pite such as a visible editing,
::!ronr there are also the lacilities': mix BASIC variables wlth
-.sembler addresses and the llke.

With the advent of the 5502
:;:ond processor Irom Acorn
: rlier this year and the promised

'ealth oI software available in the
-,:rre to run specifically across
:e Tube, the release of a full
i02 development system is of

::rsiderable importance. It con-
:.:s of an Editor, a Macro
.:sembler and a whole host of
r::1ware tools bundled, such as
::rss relerencers, print utilities
.-C trace packages. They are all
-:luded to make an integrated
:-:rem providing an aid in
."sembler program develop-
-?nl.

WHAT YOU GET
:_.ly disc systems are accom-
- rdated by this package as most
:' ihe programs would simply be
:: long to load by cassette and

._ l-'way most serious program
::,elopment is done using discs.
-: rhe heart of the system lies.1ASM, the macro
.;:embler.Using an editor, text
:: be submitted for assembly

- -..lst any debugging can be
-:-dled by a combination of the
-r:e utility and the cross
'::?rencer which are then altered
-,. rg the editor ready for
:.iembly. The whole package ls
:::cmpanied by a reference card

Efficiently coding your
ideas into 6502 assembly
languaEe is now a much

easiei task with the
advent of Acornsoft's

6502 Development
System.

and a hefty manual with fr-rll

documentation on each of the
system componenls, which will
be described individually.

EDIT
This is the rumoured editor which
is built around the VIEW word
processing package. lt is design-
ed to work onlu in the second
orocessor and 

- 
understandablv

ihe amounts of text composei
can be very large indeed. EDIT
could be used for general word
processing but there are a
number of large omissions in
preference for better Assembly
orientated facilities and, as such,
there are no formatting com-
mands.

With the disc installed, all
' * ' commands not taken up by a
ROM will be searched for in the
disc operating system, therefore
r, EDIT is used to access the

editor. If this clashes with any
sideways ROMs (incidentally
mine clashed with Beebug's
Toolkit and Computer Concept's
Disc Doctor) then th€ file can
simply b€ r RUN and will ex-
ecute in 'Edit mode'. There is a
facility to avoid using the function
key ship provided with the
system by entering "Descriptive
Mode" which includes a
keyboard ship drawn on the top
of the screen followed by a win-
dow with messages and full
descrlptions of the facilities
available. A 'Keyboard Mode' is
also available which displays just
the function key ship. A "Non-
Descriptive" mode is assumed on
start up; the bottom thr€e lines
are reserved for messages and
prompts outside the descriptive
mode and are again easy to read
as well as lengthy and accurate.

There are two cursors on the
scr€en, the first being the "end of
file cursor" (which indicates
where the current file ends) and
the current text cursor. Entering
text proved to be easy and
responsive but the screen scroll-
ing was a little slower than an-
ticipated. There was the initial
deske to go back to a more
familia! editor, but perseverance
gives the user the ability to use an
editor which is designed for the
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ar.

whoie system, and can be called
up at an instanl

Both the DELETE and
COPY keys are concerned with
deleting text on th€ currenl line;
DELETE erases each character to
the left oI the cursor and COPY
deletes all text ftom the right go-
ing left; movement in the left and
right TAB positions is made
possible by using the left and nght
arrow keys and the TAB key,
movement up and down a line is

made similarly with the up and
down anow keys.

Using SHIFT with the arrow
keys moves up and down a page
as well as to the beginning and
end of each word.

CTRL moves to th€ top and
bottom of the text and likewise to
the left and right of the cunent
text line.

Filenames can be either sav-
ed as a rePly to a PtomPt or can
more cleverly be included in the
text as long as it is preceded by a
')'character. lf using the file for
submission to MASM the line

Control characters can also
be inserted in the text by use of
the SHIFT f0 key in Edit mode.
This has the added advantage of
displaying all caniage returns in a
piece of text and can be toggled
on or off. The conhol codes are
made visible by inverting their
equivalent ASCII code: hence
RETURN will show as an inverse
'M' in modes 0 to 6 and a white
block in Mode 7 . 17 . SHIFT 17

and f8 are all concerned with
moving text about the screen, as
well as editing and deleting the
text in markers.

MODEL B/ELECTRON
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6502 

'.dPROCT!SOi. &;';';"

must b€ included as a comment
such as:
>A.TESTPRO
oRG &1800
The above example will assemble
tha file in libraru A called
TESTPRO and t6e resultant
code, if successfully assembled,
will be stored in address &1800
in the Second Processor's
memory. The other alternative is

to use COPY and RETURN
which will load the cunent
filename, which is constantly up-
dated if Disc compacting or
renaming files is undertaken.



There are some very good
?xamples in which repetitlon ls
eeeded in assembler. and block
.opying ls the quickest method
available, by setting up markers.
Consider the common oc-
aulence:
.G-area LDA

JSR
#24

&FFEE
LDA &O
JSR &FFEE
JSR &FFEE
LDA i 64 MOD 256
JSR &FFEE
LDA 3 64 DIV 256
JSR dIFFEE
LDA# t279NtOD2t6
JSR&FFEE......

The text could be written within a
series of Macro markers which
can selectively move the text
about in various orders, making
data entry much quicker and
hopefully more accurate.
However there are a number of
problems when entering 6502
mnemonics, not because of the
editor but because of MASM's
features. more of which latet.

One of EDIT'S strong points
in its search and replace option
which supercedes the method
employed in VIEW and other
word processors and editorc - f4
commands the prompt to 'Find
and rcplace/', which may be

replied to by either a pattern (the
'search' word) f ollowed by
RETURN or a pattern followed
bv a separator '/' and a replace-
ment followed by RETURN.
There are a host of special
characterc used with the search
and replace option which in-
clude:
. match an9 character
@ match an alphanumeric

character (no symbols)
,/ match an9 digit
$ match anv caniage return

character
. . -.and so on. EDIT is not as
comprehensive as its larger word
processing brother but even then
it was never intended to be. the
search and replace options are
excellent as well as the ease of
general use, providing your re-
ouirements are not too deman_
dinq. EDIT should prove a wor-
thy tool among the development
packages more useful features.

DEBUGGING
There are three main utilities in
the Development System's
framework which allow debugg-
ing of assembler programs, they
are XREF SRCXREF and
TRACE.

XREF simplg allows the pro-
grammer to find the occurence of
various symbols in the failed
assembly listing from an XREF
file qenerat€d bv MASM. SRCX-
REF works in exactly the same
manner on source liles and not
MASM generated ones and is
smaller and less detailed. An ex'
ample would best describe the
working of XREF from inside
MASM, all keyboard enky is in
brackets:
Actton: (XREF)
XreI output 6le: (xrerr)
PRINT ON (N B)
Actlon: (ASM TEST)

( r XREF)
Actlon:
What happens here is that XREF
stores a list ol symbols which the
user wants to search through by
typing 'Add Error' which is
greeled by the 'Symbol:' promPt.
Pressing the ESC key causes
XREF to 5can through the ctoss
rcference lile and will end with
'File'. Natutally 'xren' will scan
the fil€ and print out more

suitable enor messages such as:
ERROR defined lin€ 0030 in file
TEST
ERROR used line 0017 in file
TEST
ERROR used line 0020 in fil€
TEST

TRACE can be set up from inside
MASM and XREF to trace fie
paths through which a program is

runninq. The normal {. prompt
is replaved by a + sign which will
selechvely execute your Source
program and display each execu-
tion address, repofiing informa-
tion as per level of TRACE:

RT ADDR
EN &1900
co
'RT'is an option which Runs
Through the program cunently in
XREF whereas 'EN' provides a
suitable entry point lor TRACE to
work on. in this case &1900.
'CO' continues the stepping-
through process from the slates
entry point and a trace will look
something like:

1900
t902
1904

Until it either reaches a jump or
terminates itself or more likely en-
counterc an error, TRACE allows
all the paths from within a pro-
gram to be tested. This replaces
the need to draw 'Level Charts'
when on large assembler pro_
grams, as each branch is labelled
and all warnings and errors are
displayed with both a r€port and
a dump of the line in question.
TRACE will attempt to trace the
rest of the program through to
the end and then retum to the +
prompt. lnserting a break-point
will halt the execution on a pro'
gram whilst either XREF or
TRACE are executing so lhe user
may examine the state of the
stack or the r€sistors or even
change their contents. Break-
points may be s€t by using the
'BS' command followed by a

lso
of
le.
of

na
led
ate
reir
lCe
TSe

lite
t7

uith
,as
the
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hexadecimal number, we may in-
voke display of the error
messages by altering the 'RT' op-
tion and on a second TRACE we
mag wish to dump the results:

RT ALL
EN &1900
co

tion and as we are working with
immediate addressing modes,
the mnemonics are subtly chang-
ed.

Once all the additions are
made, the program may be
resubmitted to MASM for cross
referencing so releasing the
breakpoint is vitai, otherwise the

XREF file for validity. A single
point'.'will revert to level one
(command mode). The manual
gives an excellent example o{ us-
ing the :t BUILD,z * EXEC utility
in the DFS to create a symbol
table file. XREF may handle a
maximum of 1024 sgmbols, but
setting breakpoints and loading

dexed, all Relative and Indir€ct
Addressing modes are supported
as well as Absolute lndirect ad-
dressing. Incidentally ZAX's Pro-
gramming the 6502 book proved
to be very, very useful
throughout the whole course oI
learning MASM as it explains
memory addressing methods

1,:700 A'1 (-)(:r LI_|A I 1,1

1'7(:)*- tji 7i-) ::;TAZ
1:7(j4 A_.? 1A L..l_rA I l,l
I'Vt-t/i tl:5 71 E;TAZ
1:7(:)r:j A(_) t:){:j L[tY I N
1:7()A PL j t-i Lt'A I y
1'?0r:: 4ir F,HA
1 ':,,rltr A'7 AA LtrA I I'l
1,7()F ,71 7(-r :tr;TAIY
:::topped si l,I gE\l; psirlt

.qrr)rJ

ItTt-t
ir 1A

la{-)(",

?r7 t-)

.1tJ.

. 18.
1E,

.18.

. 18.

. 18.
lE

. IF.

. 18.

A=(l(l
A=0(")
A=1A
A=1A
A=0{l
A=AA

x==t4

Y=t-\7
Y=t-r7
Y=()7
Y=lr7
Y=(:)7
Y=l:)0

y=0(:)
y={:)(:)

.2.
c,-h,l

tr--xI

X =14
X =S4

X=54

1',?11 [r';/ 7(j (:](:) r::l'lF'AY l1(-i()7(:) A=AA l(=5"1 Y..i-lt) r',..,|,,l ,1F. . . . ::,: t_- I

PS &r9rA
Dl+
+
EA

Where CMPAY compares the
contents of the accumulator
(which the dump shows to be
AA), typing the command PT
&70 &71 will print the result:

0070 00 rA

Altering the code can be done
from within TRACE by typing:

assembly will halt at a breakpoint
and retum to command level
without even so much as a
message. Allreporting may be in-
hibited by the 'TR NONE'com-
mand. AII the commands lor
both XREF and SCRXREF are
accurately explained in the
manual, and even though
familiarising oneself with the in-
tricasies of XREF and TRACE
may prove difficult at first, the
user is allowed far greater
freedom compared with other
assemblers and tools. There are
commands within XREF which
can be invoked at the 'Action'
level prompt by simply typing in
HELP:

* BUILD files effectively pro-
vides an unlimited number of
symbols in store.

CLEAR simply clears all the
tables set up by ADD or selective-
ly clears the symbol name if
{ollowed by a valid symbol. INIT
restarts all symbol pointers and
reverts to the program's highest
level (in most cases the execution
address) and LIST will display all
the current symbols in store.

RESULT willpdnt the results
in a formatt€d listing and will out.
put to the cunent output device.
,t, SPOOLIng a file is used if no

printer is available, and SUM-
MAR summarises the symbols
and indicates the point in
memory where it resides.

THE MASM
MACRO
ASSEMBLER
Central to the utilities stands
MASM which is used essentially
to assemble programs created by
the text editor. AII addressing
modes are supported (lmplied,
Accumulator, lmmediate. Ab-
solute, Zero Page) as well as Ab-
solute Indexed and Zero Page In-

clearly - one of the few books
which takes the time to include all
oI the above and although it can
never really be used as a self
teaching book, its use as a
teference lexl is invaluable.

MASM source files are built
around the baslc 6502 opcodes
and are adapted to suit different
addressing modes. In many cases
the IMMEDIATE addressing
system proved to be the most
useful and easy to program
around as most jobs written in
assembler use this technique. IM-
MEDIATE modes are supported
by the lM extension to the
mnemonic. so instructions like
LDA, LDY, STA etc are all ex-
tended to use the LDAIM.
LDYIM....prelix. Many
assemblers from the past, runn-
ing on all types of machine, used
this method and I can only
assume that this is included for
historical reasons. It is easier to
change the mnemonics than it is
to change the basic assembler to
suit addressing modes. Sending a
character to OSWBCH will re-
quire the use of lmmediate mode
addressing as the commapd is to
jump into memory with a value
freshly stored in its Accumulatot,
e.g.

which willcause TRACE to dump
the contents of the location
before any change has been
made to it. By typing in either +
or - the programmer can step
forward or backwards byte by
byte until 'ESC' is pressed,
however great car€ must be taken
as we are working opcode and
Operand level and as some op
codes are single byte cod€s, the
user will have to fill these out
when replacing single byte to
double byte opcodes with NOPs.
Also, working at this level re-
quires a good knowledge of
MASM's tokens for each inshuc-

ADD allows the programmer to
add symbols to XREF's symbol
table and will enter XREF into
Ievel two which invokes the pro
mpt 'Symbol' and any reply will
be checked with the current

ADD
CLEAR
HELP
INII
LIST
RESULI
SUMMAR
XREF
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I
BEEP LDAIM 7 ;Character code 7 lc aame ac VDU 7

;fhte ts a comment llne lncldentally
;oswtch muat elther be deflned a6
;&FFEE or slmply JSR &FFEE

JRR
octrrrch

I
a

::lanced leatures oI MASM
^ -.:ch embrrace all addressing
- )des are €xpression d ven
::erands which allow th€ pro-
:-emmer the use oI a generalex-
:'?ssion, such as those found in
- gher languages. Some valid
r 
_es ale I

-DAIM &F0:AND:&lF
\DCIM &F0:OR:&0F
-DAIM byte/stze

-:ese symbols, which are used
: - rhe utilities XREF and TRACE
-ey be alphanum€ric characters
- iich represent variable numbers
i-C constants. They cannot b€
-lre than six characlels long
:- C. as seen in the simple BEEP
:.ample, all the symbols must be
,:e-deflned even iI it is with dum-
-, values. Numeric constants
-ay be either in Hex or Decimal
r cwing for two byt€ precision
:r " " to &FFFF). A shing con-
i':nt may be enclosed within two
: ruble quote marks and is
::uat€d by any stling. This
-eans lhat tables of words may
:i set up like:

IIORDS = 'Thla la an exam-
?l€"

Calling ERROR involves in-
cluding the arguments which set
up the macro, so calling up the
macro ERROR involves including
'err 1', &83 and "Too Few
Arguments" if we wanted to
retum the eror message. Default
values in a macro be €ntered via
the assembler.

Macro calls may be nested
and may contain a r€ference to
another macro. which may be
further linked within an assembly
stsucture. Libraries may be set up
of macros and each macro library
can be ioined together using the
LNK directive. MASM will

ass€mble as many Iiles as it can
store or until an END directive is
met.
Conditional assembly is made
possible by use ol the direclives
I and J .These can be likened

to the IF. . . . ENDIF construct in
older macro assemblers. This is
particularly useful when consider-
ing macro assembly as assembl-
ing all the macro library would be
wasteful and slow if only a few
definitions were needed. Shon of
editing the macro library,
assembling only certain parts
would provide benefits such as a
dramatic saving in potential
assembler size. All code ignored
in conditional assembly is ignored
unless the command TERSE is
included. [ ] is extended to in-
clude i or ELSE which allows
MASM to take two logical paths

- arithmetic operators ar€ sup-
1ed, +,-, *,/ and :MOD:.
i an integer division and thre€

; cal modes are supported, and
i and EOR, as well as th€
-rry operators LSB and MSB
-rch take the least or most

. l'1ificant byte from an operand.
..dless to say that logicalexpre'
-rs such as

= <. >. < -.> =, and4 )are
:ported; the latter may be

.:.acedbya/-.
More advanced leatures

- ch result in MASM'S name
::_re around Macro Assembly.
-_as€ are useful when a patt€rn
. -€rges in a listing and
'::erilious amounts of typing are
. -:ountered A good example

::ld be:

The above might be repeatedly
copied, but to save time a macro
could be set up which merely ex-
pands the example to handle any
code.a macro with the name oI
ERROR could be set up as:

tlabel
$label

MACRO
ERROR
BRK

t6etnum,icetstr
tsetnum
$Eet6tr
0

MEND

elrorl BRK
&E3
"Too Few
Argumente"
0
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in dlsgust and start from scratch
(it has happened to most of us,
myself included) and care must
b€ taken at every step in a pro-
gram's deslgn and developm€nt-

When assembling a program
which requires a repetition oI

A+B < = addl :LAND: lddl <
ot more olmply put rs:
((a+b) ( = addl) :LAND: (iddl < > rtrrt)

> itart

dependent on an expression.
Relational loglcal €xpressions are
specilied by combining them with
Boolean logic to form the
operators :LOR: : LEOR:
:LAND: and :LNOT:. Order of
precedence is such that:

:LNOT:, the Boolean logical
NOT operator is given the highest
order of precedence in common
wllh ordlnary unary opetatorc,
second only lo :NOT:.
Subroutines and local labels are
all supported along wlth global
variables, both wlthin macros and
in the main assembly listtng.
Another exceptional feature of
MASM is in its ability to slore bolh
global and local variables. Until
now the onlg method of setting
up local variables in an assembler
prolfam was to sel them up by
condltionally asse mbling a
routine whilst storing values on
enty and then returnlng these on
€xit. This leads to stack overflow
in no tme, unless the routine
clears the values after each pass
(which is even more cumber-
some). The answer is to set up
local areas in a Macro library
where they belong. They have to
be declared at ffrst uslnq the
directives LCLA, LL, LS which
Define local arithmetic, logical
and shing variables. Needlese to
say, GBLA etc handle all Global
calls. The variable name has to
obey all ihe rules s€t up by their
macro parameters since a global
variable is in lact a parameter
which sets up that macro defin€d
by the SETA, L, S commands.

STRUCTURED
ASSEMBLER
Anyon€ lamiliat with writing
Assembler programs on eight bit
processors will realise that the
code can become all to easily
cluttered up and unstructured
Spaghetti programming as it is
called can make even the best
programmer throw a listing away

over 1.0 insbuctions it would be
nice to set up a macro with a
looping facility so that rep€titive
assembly is possible. MASM is
capable of supporting this as it
supports a WHILE...WEND
loop. WHILE. . .WEND for
those who have never en-
countered lt before is a form of
REPEAT...UNTIL loop which
check for the validity of a logical
expression before it attempts the
inshuction.

For instance- while a condi-
tion is TRUE (it conforms to a
logical expression directly related
to the loop) it carries on ass€mbl-
ing code up to the WEND loop
and then repeats the loop, upon
a result being FALSE the next in-
stsuction after the WEND is acted
upon. A WHILE. . .WEND con-
stuct can appear anlrwhere in a
source pro{fam, not only in
macro definilions and libraries.
but they are best suited to
gen€rating a numb€r oI inshuc-
tions which vary according to
some macro parameter, making
repetitlous typing a thing of the
past.

Ultimately when a macro
does not seem to be working pro-
perly, but working none the less
(aren't they the worst enors?) lt
would be good to check macro
Parameters by setting up test data
and reading the results returned.
Formerly this was achieved by
dry-running a section oI a pro-
gram or even a whole program,
on paper.

For those who either can't
alford the wallpaper or who
haven't the patience, the
ASSERT command would come
in very useful. lt sets up values
prior to assembly and will only
continue whilst the value return-
ed is TRUE. An example would
read:
ASSERT;LEN:'iIexP ) 4

ln this exampl€ assembly would
only occur when the length oI a
data area called $text is greater
than four characters long. If. Ior
instance. the value returned is
three then the assembler hahs
with the messagei "Assert Failed
at lin€ XXXX". The directive !

has a similar effect but works on
arithmetic Boolean expresslons
greater than zero. This is more
revealing as the message return-
ed not only gives the "Stopped at
line XXXX" but the shing is also
returned. It can be evaluated on
multipass assembly providing it
does not contain any relerences
to data areas later in the pro-
gram.

PRINT
This is the smallest utlllty on the
development system's disc and it
centes around dumping text files
of either assembled code or of
dumps called up from other pro-
giams in the svstem.

The user is asked to enter
any single letter command which
ls acceptable untilterminated by a
R which will immediately load the
file ready lor prlntlng. Normally it
would be well to set this up as a
IBOOT lile so that the user does
not have to reBpe in each com-
mand after a BREAX is pressed.
The commands are all singl€ let-
ters Iollowed by either a
param€ta or simply a RETURN.
If a RETURN is keyed in on a
command whlch requlres a
parameter, the default values are
assumed to be accepted. Com-
mands such as W, L, T, and H
define the scale oI the Width.
Line, Title and Page Heading
whereas the commands N, A, P
and E indicate wheth€r the user
wants to number each page, out'
put into ass€mbler-compatible
fields, terminat€ printing or out-
put to the Econet printer -spooled in the usual Econet-
compatible paramet€rs. Finally R
executes the PRINT program.

THE
DEVELOPMENT
PACKAGE IN
USE

with some examples. Although
lhe initial reaction is to use
Iamiliar tools for a while. I
resisted the urg€ and got staight
into writing with the development
pack's facililies and was impress-
ed by the ease in which Icould
wfite more and more ambitious
code. Within two weeks I was us-
ing macros as lf I had used them
since buying a Beeb.

The screen editing facilities
are second only to VIEW and
with a far superior Find and
Replace option.l was able to swap
datanames and whole macros in
a matter of minutes where a
similai operation in other tools
would have taken half an hour
and still be prone to errors. The
utilities such as XREF and
TRACE were lnvaluable and
although terse in places, I found
them to be far superior to any
development system yet.

Using the developmenl
system in a prolessional environ-
ment has. in the long run, in-
creased the amount of code wdt-
ten to the point where Assembler
is no longer a daunting task. Still
the problems of actuallv solving
the problems in assembler occur,
but the process of t€xt entry and
debugging is made easier by a
host of well crafted software
tools, all beautilully interacfng
and augmented by an excellent
manual. If you lind you need to
wdte large pieces oI assembler us-
ing the 6502 Second Processor I
would heartily recommend this
package ftom Acornsoft. There
are also versions included which
do not requir€ the use of the Se-
cond Processor and are exactly
the sam€ but smaller.

All in all I found the package
easy to us€ and more importandy
Iree Irom serlous bugs. There
were none that I could find in the
assembler although time will iell;
but I get the fe€ling that Acornsoft
products are actually written us-
ing thls package. It isn't often that
one comes across a package like
this which is so well endowed
with tools and utillties. When one
considers the pdce of !49.85 inc
VAT for six programs, it does
look to be an expensive producl
but one which will find a great
deal of use if you write large
assembl€r programs to run both
across the Tube and thel/OPro-
cessot.

Wlth such a large package
the only way to effectively

as this,
test it is
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CHRISTMAS CRACKER.
AMEGABYTE DISC

SYSIEM FOR f29g&i.
If you're thinking of upgrading vour BBC

\licro, your hunt for value ends here.
A one Megabyte disc drive (unformamed)

Jouble sided 80/40 rack. hards'are srr'itchable
.rnd a double densiry Acorn compatible disc
interface, for a combined price of S.299.95.
including V,tT

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

reliabiliry. Our drives have been tested to the
limit - running for 8,000 hours without failure
- that's a year of continuous use.

And that's why vn'e have the confrdence to
give a two year guarantee on all our drives.

No other company can give you that
rea-ssLlrance.

So get cracking. The offer closes on
Christmas Eve.

Y," SINGLED
DRIl'ES.
o All 7] height.
a Low power

consumption.
r Comprehensive
o Direct drive mec

manual. a Free utilities disc
hanism. o Fast access time.

5400 100K Single sided 40 Tlack
i40l l0oK Single sided 40 Track
;402 2O0K Double sided 40 Trac

DOf BLE DE\SIT\-
DISC INTERF.{CE.
The ultimatc .\corrr
conrpatible clisc inter
f)cc firr rrrur llllC I,licnr
Z tio :rnd (r501 lnd
Pn rccssrlr

Free user manual supplicd

Lr 19.95 . Utilitics on ROM including: Format and veri$, upe to
disc transfer. automatic 40/80 Track selection, auto-
matic density selection. unique mass copy routine,
powerful machine code operaring systcm giving up to
248 frles, 800/o faster than single densiry Easv to insall.

5802 400K Double sided hardware switchable
80 40 TrackJ199.95

57r" DUAI DISC
DRIvES.
. Metal cased and all

necessary leads.
o Separate power supplv
o L tilitics disc and manual
5401D 200K,/400K on Iine S/sided 40 Track 1,349.95
5402D 400IV800K on line D,/sided 40Track-5399.95
5802D 800K 1.6 Megabv'te on line D'sided

hardware sq.'itchable U0/40 Track *,469.95
OPUS 32KRAMBANK.
.\ -l2K sideu'a,r,s R {,M board tO boost the capabilities of
\,( )ur micro.
L:nlike ROMS, each bltrck is individuallv n rire sclectablc
:rnd can I rite protected to ensure against accidcntel
cr2sure.
Ifvou rc running shon of ROM sockets, the RAM card
allos's vou to load utilities as and n'hen they are needed.
r Uscs k rw p()$ cr 6+K dynamir. RAM chips. o Simple tr r

install. a C, )n5isls of 2 x lrrK bkrk of sidcn avs R{M.
a T$1) \'cf,r guarantee. $59.95
FLOPPY DISCS.
3" ca(ridge S,5.75 each or:G25.95 for 5.
5 r'," Discs-with full 5 vear narranrv and free librarv
case. S/Sg,D L17.95 f<ir 10. S/SD,'O Sr9.95 for 10. '
D SD,D{,2f.95 for 10. 5,6 80 Track 525.95 for tO.
D S 80 Track.f,27.95 for 10.

_t. r49.9'
t69.95

129.95

GENEROUS EDUCATION AND DEAIER DISCOL]NTS
GII'EN. AIL ITEMS ARE GUARANTEED FOR TWO YEARS.

OPUS PRODUCTS ARI AVAILA,BLE FROM BOOTS.
SPECTRTIM,JOHN MENZIES, ALLDERS AND OTHER
GOOD COMPUTER STORES NATIONWIDE.

OPUS SIJ'PPLIES LTD.
158 Camber$'cll Road. k)nd()n sE5 oEE
Opening houni:
9.00 5..lOpm Monday ft) Frida!,.

1 r,,.,,;,, ,. u r tr*,,;"-* 
" 
**_,,.*;,;rr.-*. 1

f.

@ 01 701t16(r8
01.703 6155

Telcx: 29i()J I

rtNh mc thc l()lk^\ ing' (At t. PttcEs tlcLt DE ri{T ll cARRtacE.)

Quxntii\ I)cscripti(rr l)ric(

I enckxeachcr;ue for I'OTAI

()r plcxse dcbit nrv credit atrd'J(()unr wirh
thcr' )unt()[
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THAT,S WHERE TO GET IT I

SEFIIGIUS SCIFTWAFIE SCIUFICE
CATALctGUE

Software to do a job not to play with I OLrr new catalogue not
only lrsts but gives a description of each program. Business, Ed

ucation, Scient,lrc, Engineelng, Rad o Computing, Statistics
and many other subjects FREE

BctclK SOUEICE CATALC,GUE
From Artificial lntelegence ro Xenlx ! l, you need ro know more
about almost any subiecr to do with Computing then this is ior
you Perhaps the most comprehensve specal si book catalogue
ever comp,red FR EE

c/P'MAMS-EltrlS SOUEICE
CATALclGUE

A range of proressional software from some of the worlds most

erperen.ed solrwd.F hoLset,'or lhp "ew ooa'dring syslems now

avarlable on the BBC B.

A descnptron is g ven ol each progra'" FREE

GIFT VOUCHEFI SEEIVIGE
Do you know exactly what to buy as a gift 2 Why not gve one

of our Gifr Vouchers 7 - Vouch€rs start ai iust €10 then rhey
can choose thq r own q ft lrom any of our compr€hens,ve

calalogues I

Send your name, address and requrremenl, plus f 1 ( to cover
postage ) - For your free cata ogue.

til

The SOURCE 16 SOCKET ROM/RAM
EXTENSION BOARD

Fully buffsrod the board otfels
the tollowing teatures:
All 16 soclets may contain 8X or
16K ronis.

Up to two pairs ol sockeE may be
configu.ed lo accept 8K eproms lo
simulare a 16K eprorn withoul lhe
expense ol a 27128
Up ro 16( of CMOS nAM rype
61161P (m6de Lrp of I 2( lam
chips) may be lilted to I ol lhe
available sockets leaving 6 tree lor

or 2 8K Ram chips (6264) leaving
l4 available sockets.

The advantage of sideways ram is
twolold
1. Progrsms can be assembled directly to he)( 8OO0 6nd debugged belorc being

committ6d loeprcm.
2 Programs intend€d for sideways roms may be slored on disc and downloaded

into ram. Many mor6 programs may b€ kep! on disc allowing the extension boatd
ao be li ed only with roms ihat need to be residenl.

Thb is a high quality PTH bo6rd 6nd plugs inro lhe ertteme tight hand rcm socket.

4 wiros to rh€ p6ging regisler and one lead to lhe R/W line have lo bs conn8cted.

S6p.rato powor loads lor thg board
ar6 us€d to eliminato possible crashes lhal may occur du8 to trying to draw up to
650mA ftom a sideways rom sock€l
Bo6rd tully 6$€mbl€d and t*ted complee wilh full inslallation and opsrating
instruclions.

HCR ELECTRONIC SERVICES
THE INDUSTRIAL UNIT, PARKER ROAD
CHELMSFORD, ESSEX CM2 6ES
Tel: Chelmsford (0245) 350188

Colt f34.5O + VAT, €1.0O P&P

The Computer MailOrder People
David Winrow Marketinq
Northwich , Cheshire CW

PO BOX 9., Unit 3
9 7TP,
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'- many extension boards
:rlng undd their burden of
\1s it was inevitable that some-
: would produce one more to
: organise the others - hence
\1 MANAGER. It responds to
:ommands, of which no less

,: eight are concerned directly
:rdirectly with passing ROM

:mands. Of these, ,t DIRECT
: *VECTOR are two names
:he same op€ration. namely

:i:ng a command to a specilied
V The reason given for the

rication is that it doubles th€
:s against some fulure ROM
rrng the system by using one
:rese names. ,l FILE effective-
does th€ same thing as

IIRECT and *VECTOR. but
rresses only "external" (ie

V-based) filing systems such
::re DFS or NFS. lf a RAM-
.ed ROM filing syslem (see

rw) is in use, then *RAM
:.ac€s r FILE.

* DEFAULT is used in con-
:rion with '|SPECIFY - the

:?r designates a ROM to which
. sequent commands will be
,.-.ed directly by * DEFAULT.
riused? - you won't be when

dir.over thal whereas
IIRECT can address only onerV. * DEFAULT will also try
-.ecessary) all ROMs of lower
:iity than the one designated

r, SPECIFY. The latter does
' survive even a soft BREAK.
: must be redefin€d after it.
? last two are *STOP and
START, which disable and
:)le a specified ROM, respec-
: !, so that it will be ignored (or

by lhe operating syslem. AII
: se commands (except
:PECIFY) hold good only lor

aurrent oPeralion. I have lo
-.rt that lwould gladly have':.ed for iust three -iTART 't STOP and
)lRECT, having lound the re-
- nder rather a bother.
:ecially when forgetting to
,,ocare *SPECIFY after a
iEAK r€sulted in an error. It is
, unlortunate that *D. is
ronised as DIRECT. r, DIS.

' ;ino the minimum abbrevia-
- lor iisc selection. Minimum
::eviations for ROMs should
.onqer than comparable OS

-:mands, and preferably not
; rhan three characters.

* CHECKSUM linds the

Beeb ROMS scrutinised:
watford Electronics

ROM Manager.

read the contents oI any ROM,
including BASIC. It is in standard
HEX and ASCII format. and the
cursor can be wound down to the
bottom of the screen to scroll the
data upwards. and vice versa.
The cursor also moves sideways
between the two formats (using
TAB), but you can't actually do
anything with it. + NAMES lists
all ROMs present. revealing their
names. socket numbers, and
whether they are active or dis-
abled.

YOU NEED ONLY
ASK!
Several commands ptoduce
miscellaneous information.
* VALUES tells you which

rl,, tbn of . IOM lbtry ptodtB d by nOM ,tAllACEn.

aooo
8008
8010
aola
ao20
ao2a
ao30
803A
8040
ao4a
ao50
ao5a
ao60
806E,
8070
aoTa
aoao
aoaa
ao90
ao9a
aoAo
aoAa

c9 1 FO 1F 60 EA 60 E lllilfflfll
3 42 4L s3 49 43 0 2A [BASTC[(
43 29 31 39 3A 33 20 41 C)1943 A
63 6F 72 6E A D O O cornllllllll
B8 0 0 A9 A4 20 F4 FF illlllllll llll
a6 6 A4 7 A9 A3 20 F4 ilrrlillllll ll
FF A4 1A A2 0 A6 lF AE llllllllllllllll
2 4 AE 3 4 CA A6 23 lillllllllllll*
A2 A aE O 4 CA AE I llllllltlllllltl
4A9 125 11 S0Sllllllzllllllll
E s F 5 10 DO C A9 nlllllillllllll
4l a5 D A9 52 A5 E A9 AllllllRllllll
57 a5 F A9 6 AD 2 2l,rllMllll, llll
A9 EC aD 3 2 5A 4C FB ll llllnllxLll
c2 4L 4E 44 AO O 41 42 llANDllllAB
53 94 0 41 43 s3 95 0 SilllAcsllll
4L 44 56 41 4C 96 0 4l ADVALIIIIA
53 43 97 0 4L s3 4E 9A SCrlllASNll
o 41 54 4E 99 0 41 55 ilATHllllAU
54 4F C6 10 42 47 45 54 TOIIIIBGET
9A | 42 50 55 54 D5 3 lillBPuTllll
43 4F 4C 4F s5 52 FB 2 COLOURII 

'l

trlh i ch socket?13
Copging

L,.t f ord Elec t ro.iics ROll IIANAGER
CHECkSIFI < ron>
t EFAat-T <coin.nd>
DIRECT < ro.> <co rftd>
EXaHIf.G < rc> (<il.rt .ddr>)
EXPLAIIfX <<FX .r-*cr>)
FILE <co-Jrd>
FUNCT I(}{ << kcrJ d.-b.r>>
I HCLUOE <st.rt .ddr>
I,IODIFY (<sitart .ddr>>
NA',IES
RAl.l <command>
RE'.IOVE
SPECIFY < roft>
START <<rom>)
STATUS < rom>
STOP < ron|>
VALUES
VECTOR <roh> <comnrand>

os 1 .20

xH . ROll t',1

arng

!

ng

CONTINUED OVER
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cyclic redundancy checksum for
a named ROM. The result is uni-
que for practrcal purposes, and
any change with hme indicates
trouble, though this is very rare
except through physical ill'
treatment. * EXAMINE lets you

r.oo



o
I
2
3
4
5
6
7
a
9

10
11
12
13
t4
15
16
L7
1A
19
20
?L

- Print OS version number
- User expansion
- Select input st ream
- Select output st ream
- Erreble/disable cursor edi t ing|
- Select pr inte r destinat ion
- Select printer ignore clraracter
- Set RS423-receive speed
- Set RS423 t ransmission sPeed
- Set flash period for colour I
- Set flash Period (or colour 2
- Set kegboard repeat delat;
- Set kegboard repeat speed
- Disable speci f ied event
- Enable specified even t
- Flush selected class of buffer
- Stslect highest ADC channe I
- Start an ADC conversion
- Reset ttre sof t kegs
- lJai t {or screen sgnc
- Explode user character al location
- Flush speci f ied storage btJf {er

*EXPLAINFX

*NAtrES
A> 14
A> 13
A> 12
A> 11
A> roA>9

= BASIC
= BASIC
= GRAPHICS EXTENSION
= IJORDIJISE
= DISC DocTOR
= DUFIPOUT
= PRINTFIASTER (Epson)
= CARETAKER
= ROl"l I'IANAGER
= EXF{ON
= DFS,NET
= EPROI'{
= GREI'{LIN
= TOOLKIT

A>
A>
A>

a
7
6
5
4
3
2
t

A>
A>
A>
D>
A>

ROIO MIUCER ffi you which ROM b in which s6l@t, and
wltothor ech b (A)ctive o. lD)bao,,.d,

socket ROM MANAGER is in.
how many ROMs are active with
hiqher prioritv, the name ol the
current filing system, whether the
DEFAULT option is achve (and if
so the defalt socket ntrmber), and
whether any RAM-based ROM is

in use (and if so the service entry
address). Further information is
available from * STATUS
<ROM> - namely the ROM
socket number, its title and
copyrighl message, its nominal
length (ie 8K or 16K), whether it
has language and/or service en-
tries and whether it is active or
not. lf gou have forgotten your
FX calls (and are too lazv to look
in the UG) x EXPLAINFX gives
a brief rundown on the first
twentu{wo. and + EXPLAINFX
n qivei more details about *FXn
(n=(22). Finallg, +FUNC-
TION merelg follows a long line
of utilities in listing the contents of
any one or all of the soft keys for
possible editing.

NOT SO MUCH
RAM AS ROM
If you are thinking of putting
some of your own programs into
ROM rt is useful to be able to get
them running properly in the cor-
rect format before actr.rally blow-
ins an EPROM. i.INCLUDE lets
vou use the Beeb's RAM for this.
Vou. progrurn can be assembl€d
anvwhere within the novmal
nAv ur.a. and it wrllbe included
in the ROM list until you issue
* REMOVE or press BREAK.

Your routine must conform with
lhe RM protocol given in Chapter
15 of the Advanced User Gr-ride.
When finalised the routine can be
moved to the appropriate loca'
tion (generally starting at &3000
or thereabouts) ready to be blown
into an EPROM. Absolute ad-

dresses must be changed ap-
propriately, of course. This, and
other editing, can be done using
*MODIFY - a standard

memory editor. lt displays 128
bytes at a time in the usual for-
mat, and the cursor moves as in
* EXAMINE. but this time

amendments may be made in
either Hex or ASCll. The single-
speed scrolling is slow, but you
can alwags ESCAPE and call for
a new.start address.

CONCLUSION
It is ironic that the actual
'management' part of ROM
MANAGER's functions would be

unnecessary if all sLrppliers of
ROMs supported lhe simple and
sensible convention agreed (and
used) by Beebug and Computer
Concepts. whereby an optional
'house' letter can be added to the
front of any command name to
avoid clashes unambiguously (it
is up to every suppiier to avoid
duplication among his own pro-
ducts). Where it does become
necessary to route commands to
particular ROMS it is easier to do
with ROM MANAGER than by

disabling an interfering ROM by
poking its page two flag directly.
Users will also find some or all of
the general utilities handy.
Perhaps the most useful feature is
the ability to develop programs in
the Beeb's RAM which will subse-
quently be put into EPROMS.
The manual eschews ang exam-
ple, relerring readers to an Acorn
Application Note or the Advanc-
ed User Guide. Unfortunately
BOM programming is not the
easiest exercise for the beginner.

For$tfut and bone i e? BOM fi'4.NACEB tis,s tttc corr*ind aFX calls.
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-- -:rng the first s€ries oI the
l:mputer programme" many

-.lple were fascinated by lh€ lil-
: cuggy that was demonstrated

g mazes and following black
This is that same buggy
has been available for

:.Ya Cr os

::ne time now but which has
;:ently had a much needed
i:lancement. The addition of

The Economatics Buggy
becomes more

versatile with a pen kit
add-on.

€very socket on the BBC com-
puter! It uses the I MHz bus, the
analogu€ port (Joysttck) and the
output socket from the power
supply. This last requirement is a
little unfortunate, but k€eps th€
cost of the kit down. lt means that
the buggy can only be used with
cassette based software. as it is in-
advisable to remove the disc
power plug whilst the BBC is
switched on. Those with self
powered discs will experience no
difficult but you need to consider
the purchase of a power supply
you want to use BBC driven discs
with the buggy.

Also included is tape con-
talning 13 programs to drive th€
buggy in dif{erent ways. The first
o, these is the most vital alter
building lor it gives you a full test
routine for th€ machine. Ther€
are both staight line and rota-
tional tests and a full suite of sen-
sor tests. It is in the area of sen-
sors that the BBC Etggy differs
from so many of the other turtles
that you can buy for the com-
puter to conhol. Yes. the BBC
can contol this buggy in just the
same way as most other turtles
but this is a buggy with a mind, or
rather senses, of its own. When I
explained it to the children at
school I showed them its "feet
and legs", two stepper motors; its
"hands", two front bumpers and
both its "eyes", a light sensor and
a barcode reader. This means
that the buggy can be used in a
whole varietg of wavs that a nor-
mal turtle cannot. The other pro-
grams in th€ software package il-
lustrate the us€ ofthese sensors in
an automatic o! demonstrative
way.

Starting with the simple
SWITCH program which allows
you to control the buggy by
means oI the cursor keys but
which is really provided for thos€
who want to study the conftol
software in detail, you will find
yourself progressing quickly to
the MEMORY SWITCH and
ROUTEPLANNER routines. In
the first oI these you set up a
route using the cursor keys which
is remembered and can be
replayed again and again. The
latter program involves your
planning the route in advance on

pen mechanism turns the
: -ggy lnto a viable turtle
, -)stitute but wilh a much greater
;xibility than the normal lurtle
::r ofler.

The buggy ls consbucted
-:m "fische echnick" parts and
::nes in a pack ready lo ass€m-'e. The use of a standard

=:hnical building svstem means
- 3r thos€ who want to modtfy.
r:end or adapl the design can
:r so with relative ease and
.:rhout ever damaging the buggv- any way. Th€ only tool that
:u need to consttuct the buggy

r a screw driver as all tha othar

CONTINUED OVER
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together. The inshuction book is too then a supplementary
well written and gives all the manual is supplied and it is im-
delalls required to build the portant that you read this first as it
buggy fairly qulckly. The only can save you having lo take the
criticism that Iwould make is that buggy apart again after buildinq
it would have b€en nice to have iust to fit the Den kit. I doubi
had a fold out. or indeed loose, whether anyone will find the
parts lisr and dia$am so that you building oI the machine dlfficult
weren t constantly referring to for although it looks a little daun-
that section in the front oI lhe ting lhe instructlons are excellent
manual. The buggy is built by and success is easy to achieve.
conskucting a number of sub- The kit also includes the
assemblies each with a diagram ready buih conhol circuils and all
so explicit as to make mistakes the cables that you require The
almost impossible. buggy seems to fit inio almost
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the screen and the buggy hies to
follow your plan. It is worth men-
tioning at this stage that ideally
yout buggy should have a "park"
in which to play! Far from being
frivolous this is a very serious sug-
gestion and could prevent your
buggy from coming to any harm.
I tecently used the buggy on a
table top and I soon lost count of
the number of times that disaster
nearly shuck. The "park" has an
edge to stop any such problems
and can provide a good walking
surface too, so I would recom-
mend the constuction of strch an
item and details are given in the
software notes.

EXPLORATORY
SOFTWARE
There are then other variations
on th€ plan-a-route-and-walk
theme before we come into the
exploratory software. I have
found that both children and
adults find these programs utterly
Iascinating and will watch lhem
Ior hours "just changing this" or
"altering that" to see iI the buggy
will perform better or can be fool-
ed in some way. The simplest
program involves the buggy fin-
ding rts limits using tts bump€r
sensors- There is a program that
causes the buggy to hy to find
and then measure an object that
is placed in its path. The objecl
has to be heavy enough to stop
the buggy - a gold brick would

be superb - perhaps the editor
will lend me one!

Using the two "eyes" that
are supplied, the buggy will go
looking for a light with the pro-
gram SUNSEEKER. The children
at school thought of this as magic
but this program, like all the
others, is fully listable and
therefore you can both try to
understand the method used and
modily it to be more to your liking
if you wish. The other "eye", a
barcode reader. is used in the line
following program and this too is
quite magical to watch.

PEN PACK
The pen pack also contains a trio
of programs but they are really
adaDtations ol those in the stan-
dart pack rather lhan anything
radically new or different. The
most useful is the PSNAIL pro-

gram which can be used to draw
mathematical shapes and even
name writing given enough time.
The other program, TEST being
the first, is a buggy command
editor which allows you to
develop a "movement
vocabulary" and print out suc-
cesslul routines for use again. It
would have been nice to have
been able to write these to
cassette or disc too. The pen is
very simple to us€ and can be
either up or down when move-
ment occurs. If it is located exacl
ly in the cenhe of the wheel axles
th€n cornels are very neat and
crisp, otherwise they show all the
movements that the buggy has
made.

I have only a couple of small
criticisms of the pen pack. It
would have been nice to have
had full details ol the pen used
and a list oI suppliers or a mail

order form for replacements.
Secondly the pen down com-
mand doesn't se€m to work on
occasions due to th€ guide rails
being a littl€ too tight. Both are
minor niggles however and don'l
really detract from a uselul addi-
tion to the system. There is a grab
arm planned too but this hasn't
been released yet.

Overall this is a very in-
teresting and instructive add-on
to the BBC computer and
although the price is likely to in-
hibit a number of users from buy-
ing it (1189 for Buggy and !30
for Pen Kit), those who do are
assured of a number of in"
teresting activities. I still feel,
however, that it is mainly those
with an interest in either LOGO
or Robotics who will have it high
on their list of desires rather than
the average computer user. This
is a pity but quite understandable.

A&B COMHJTNG JANUARY 
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a For dot matrix printers
. Raises printer high enough to put

continuous stationery underneath
. Beautilully finished in clear perspex .Mglen quality every time
.Willaccept paper up to 12rz" wide . Non slip rubber pads

Oimensions: '15" (38Omm) wide 12%" (320mm) deep 4" (90mm) hrgh
Printer Stand
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Caniage & Packing C2.00
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Post to: VIGLEN COMPUIER SUPPLIES. UNIT 7. IRUMPERS WAY HANWELL. LONDON W7 2OA.

Pleasesendme- (qty) PRINTER STANDS at C14.95 each. lenclose Cheque/Po.lor C 
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(TVonly: [185 incVAT)

TV/Monitor (resolulion better
than 585 x 450 pixels. Dol-to-

dot dastance .65mm)

Plus e8 carriage
and packing

Yiolcn
Personal Service_& Quality coupled with V_Vlqlesale Prrces, a EaSy tO Carry. Lightweight a Sparkling pioture in SecondS a Reliability and
yJlX,lrl;X}%:,.",yf{#Twerr' London w7 2oA perroimince excerienro tieadphone sd&et cun urio oe connected toiape
ror ipeciat attention io iour orders or enqurries concernrno recordera Loudspeaker mule switch a Retractable carrying handle
MoNlroRS, PRINTERS, ooMPUTERS, Dtsc DRrvES, - . Metallic silver finish with restful dark picture surround. lncludes RGB lead
: Ig^YFBQI\1_!Q{.9ILV.ANA or CArHY on connecting direct to your BBC Micro. o Phalips t\4odet No. 1 4CT 2006/05701-843 9903 NOWortillin the coupon betow.
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Q. Robin Sydney from Penrith
brings up the subiect of the ROM
Illlng system when he (she?)
writes. . . "1 have read in my User
Guide about a filinq svstem called
the ROM filing sysrem. Howev€r
lh€re s€ems to be very ltttle to
read elsewhere about lhis svslem
unlike the cassette filing system
and disc filinq svsr€m. Is this
because I am plain ignorant or as
my friend suggests, it was nevet
actually implemented on the
BBC micro?"

Bruce Smith on, among
other things, the ROM

filing system and how to
save a few q

upgrading
uid when
to disc.

ond must dlso conloin o fiihi-
intetpteter so thot it con hondle
BFS seruice colls bsued by the
MOS.

IJ vou uish to construct yout
own RFS files you will need oc-
cess to on EPROM progrommer
so thot the completed files, colled
ROM imoges, con be bloun into
ploce. Altetnotiuely the imoges
could be soved on dbc ond lood-
ed into ony sidewoys RAM ond
used in o similor monner il need
be.

A. Well the answer is thot it does
indeed exist, though there ore
only o Jew items oJ sohwote in
ROM liling systern Jo not
oooiloble lor use with it.

To initiolke the system the
commond *ROM is entered.
Nou., uhen ony loads ore per-
lormed the MOS looks in irs
sidewoys ROM oteo lor progrums
stoted in o speciol lotmot. U
o ROM or EPROM confoins this
fotmot it then looks through the
EPROM lo the nomed lile ond iJ
it Jinds it then it loods it into
memory as il it were coming lrom
tope ot disc.

A. There ore quite a lorge uoietv
oJ longuages oDoiloble lor the
BBC Micto ot pteseht uith more
in the pipelines. Luckly most ol
lhese toke ddDontoge ol the ROM
poging locility oJ the Beeb ond
orc oDoiloble in the form of o plug
in EPROM. Unlortunotelg
though quite o lew require the
use ol o svstems disc, so unless
you con persuode the supplier to
tronslet it onto tope lot you yout
choice b limited.

My lovoutite "othet"
ldnguoge is FORTH. There ore
seuerol slondords ouoiloble ot pte-
sent but the lot st stondord, Fonh

83, is oooilable in a 16K ROM
Jrom Skywoue soltware, colled
Multi-FORTH 83. This is in-
tetesting in. thot it ollous multi-
fosking - in other words the
FORTH interpretet con run
seoetol progroms, ot thore cof-
rectly losks, ot once.

Acornsolt houe recently
releosed ISO Poscol in ROM,
Jron which BBC BASIC bor.
rows mong oJ ih leotwes. Abo
new Jrom Aconsoft is LOGO,
which is crummed into two 16K
EPROMs. Eoen so the 32K ol
code is nol o complete im.

plementotion, though it does
houe the softwore to control ex.
ternolly ottached buggies or
tunles.

An othet intere stin g longuoge
b BCPL though ot t99.00 this is
o somewhot expensi\e purchose
lor o longuage leoming tool.

The RFS lormot is olmost
identicol to thot used bg the
Cossette filing system, though
therc orc minor diJlerences. The
EPROM contoining tfie FS must
contoin o ROM heodet in the lirst
dozen or so bytes so thot the
MOS con recognbe i, os sucfi,

- 

incro furyor's erte rlon ROM
adds crtra bnguage cgr rpnds
to n,.t' the most of uslc.

A: As I soid, oery interesting. Mr
Andrcws seefis to houe hit on on
ideo here, olthough he b not en.
htelg coftecL lJ you ore thinking
in terms ol upgtoding lo discs ond
second processors then doing
both ot once could soue you
obout fiJty quid!

The second processor comes
equipped with o DNFS chrp, or
Disc Neluork Filing System chip,
It does not supply the disc inter-
loce kit - this is o hondJul ol
chips thot connol the hordworc
ossocioted uith the disc lilino.
systems, lhe dnles in othel
@ords. On theh oun the6e chips
cost obout 850-160, but the kit
supplierc nornollg odd the DFS
chip to moke up the complete
packoge. All 9ou need to do is
find someone to supply just the
inteddce kit minus rhe DFS chip;
buy the second processoronduse
the DNFS chip ftom here ond
soue 40-50 quid! No doubt Acorn
wil houe o moon about this ideo

- but uhot obout gioing us a
rcbate on ow rcdundont DFS
chips lods?! Me especiolly os I
houe both the 280 ond 6502 ohd
thetelote tuo DNFS chips but
only one Beeb - uhot obout it
Chris?

Q: Mr. Wilde oI Letchworth
writes..."1 have had mv BBC
micro for over a year and fielthat
I have maslered BASIC. I am
now keen lo take up lhe
challenge of a new languaqe anC
I was wondering if you could pro
vid€ me with some details o[
suitable languages that are
available for the Beeb. I am not
particularly inlerested in learning
machine code and the language
should be ROM based as I do not
use disc."

MODELS A/B ELECTRON a&A

Q: Mr. Andrews from Colney
Heath raises a verv interestinq
polnt, he asks. - . "l have a Model
B BBC micro. I am considering
upgading to discs so i will
therelore need to have a DFS lir
ted to my machine - Irom what I
have seen this will cost me about
f100. However I see that the
6502 second processor contains
a DFS, so it seems to me that for
!200 I could have a DFS and lots
more memory. [s this inde€d the
case or have I overlooked
something?"

-

&uce Smkh
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DUMPOUT 3 from Wadord Elec-
honics follows and improves
upon their earlier EPSON DUMP
and DUMP OUT 2 ROMs. The
basic purpose is similar - to pro-
vide screen print€r dumps for any
Mode, with a number of options
such as variable dump size and
proportions, colour masking,
choice of positive or negative
dump and so on. Two new
OSWORD calls ar€ also im-
plemented. There are six star
commands. including t HELP
DUMPOUT, which gives th€
command list, and * HELP
PRINTERS. which lists those
recognised. Of the four opera-
tional star commands only one
( * GIMAGE) is used for graphics
dumpinq, which we shall deal
with later. A second dump com-
mand ( * TIMAGE) is used for a
fast, text-only dump in any mode
using the normal printer
ch a racters, any graphics
charact€rs being printed as
asterisks.

Dumps can b€ from a text
window, or the whole screen,
and * TWINDOW provides an
easy way to specify the former. It
causes the ,our characters in the
screen corners to "flash" (actually
they alternate with the next
higher ASCI code, a blank pro-
ducing an exclamatlon mark).
This indicates the corners of a
window, which can be manipu-
lated by the cursor, TAB and
SHIFT keys, the last increasing
the speed of movement. Pressing
P at any time reveals the window
coordinat€s, including any
previous change in origin.
RETURN and ESCAPE both ter-
minate the process and D
defaults to full scre€n. t GWIN-
DOW is used similarly for the
graphics window, but actually
draws th€ window outline. The
same keys are used with the addi-
tion of V, which displays the

:::;0."""r 
at the graphics

PARAMETRIC
PERMUTATIONS
The flexibility of the graphics
dump is obtained by using no less
than 15 argLrments, of which 14
are optional. The mandatory
argument is the printer type

Dumpout 5 is the latest
helpmate from watford

Electronics for those
who want to do iust that
bit more with a printer.

propriate symbol.
The first optional parameter

is P, which giv€s a physicalcolour
dump. By default logical colours
are used, and the shading pattems
automatically give the maximum
contrasts possible - which may
not be th€ cas€ with physical
colours.

T forces a two-tone dump in
inverse tones, black printing as
blank (ie paper colour, normally
white), while all colours will print
as black. If T is followed by G,
black will print as black and col-
ours as white. G also inverts the
colour sequence in multicolour
dumps. Both T and G are af-
fected by P.

M ( mask ) provides colour
masking. Briefly, ( mask ) is an
eight-bit number in which each bit
corresponds to one colour. If a bit
is set the corresponding colour in
a multi-tone dump will print nor-
mally, but if the bit is clear it will
be printed as white. The result
also depends on P,T and G, but
G is not needed iI M is used,
since lts elfect can be duplicated
by changing the mask. This lacili-
ty will not often be needed, but
calls for logicalthinking if it is! F is
used to select a higher printer
speed, if available.

SIZING UP THE
SITUATION
The screen area to be dumped is
s€t by X<min><max ) and
Y< min >< max >, which are
the screen coordinates, not tak-
ing account ol any shift in origin.
II this area is larger than that set
by r GWINDOW, then only the

Showing ahc elfccts ol th. (E)rnph.sis p.ram.te, - Modc 7 letters
.nd s.prrat.d gt phbs,E it bhck o, whit., but bachgtuund and
contlguous gr.phbs .E dmpod norrnaly.

which, for most of us, is extreme-
ly unlikely to change, and a
default to Epson would have
helped th€ majority without mak-
ing thlngs any more dif{icult for
the others. The remaining argu-
ments each require a letter prefix
(we will call this the parameter)
followed, where appropriate, by
one or two numbers. Five
parameters must be in a specilied
s€quence (if used), though not
n ec e ssari Iy continguous.
However, it makes sense to stick
to the order given lor all
parameters - this minimises un-
cons,dered side eflects and helps
to guard against accidental omis-
sions. Where numbers are need-
ed they can be in binary, hex or
decimal iI prefaced by an ap-
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:L1 within the latter is dumped.
:rral default is to the whole
!:reen. Four inter-related
::rameters deal with the size and
::cportion oI the actual printer
:.i!put, and these requLe some
:re in use. The manual tries to

:e helpful, but is likely to succeed
:est wlth lateral thinkers.

The basic size param€ters
::e V(scale ) and H(scale),
'r: vertical and horizontal rales.
:.ihough decimal arguments can
:e declared, the ROM works in
-ex, as do the minimal examples
j:ven.

lnverse functions are used,
.r that doubling < scale > from
i100 (-256, rhe d€Iault) to
\2OO (- 572) halves the cor-
.?sponding dimension. The scale
:rgum€nts determine the number
,if printer dots used to represent
,.ach pixel (or number of pix-
:lsldot), and fine control of the
:ump size and proportions is
rossible, including very small
:umps as well as large ones. The
.nag with fine size control, Iound
1 €very printer dump, is that the
screen image is made up from
:ectangular pixels of lixed size,
.r'hich the printer can only
:eproduce as dots in a different,
:qually fixed pattern. Hence if
:xe dot/pixel ratio is not integral,
some pixels must inevitably be
lmitted in small dumps. or
:epresented by more or leis dots
:han average in large ones. This
rappens in so-called "plotter scal
ng", the ratio being such that
l€ ometrica I outlines are
:eproduced wilh undistorted
shapes by a particular plotter. On
:he other hand it may be impor-
:ant to use an inte$al dot/pixel
:ofiespondence to avoid missing
lr overslzed pixels, for example
.n line drawings. DUMPOUT3
loes this with another parameter
L). f this is used. V and H

;hould only be multiples or fac-
:ors of 256 (& 100).

It ls also possible to use more
:han one V and H in succession!
The manual inviles mlsunder-
.landing about their interaction
ry rererring to "the product oI all
scal€ parameters acting in that
Cirectlon". It is the scallng /ocrors
.hat must be multiplied - thus
successive scale parameters of
3L2 and 128 (taking easy
numbers) would giv€ an overall

scale factor ot (256/572) ,<

1256/ 128) -1, ie same (default)
size.

THIS WAY UP
Next we meet R, followed by a
number from 0 to 3. which sets
the dump ori€ntation or] the
paper to be 0, 90, 180 or 270
degrees. If R precedes V aod H
their directions are int€rchang€d.
and iI L follows them then they
are reset to their default values.
The parameter E gives som€ con-
trast expansion which can
sharpen the appearance of Mode
7 characters and separated

Abovc: Def.ull dump o, citchs end sguor9s shows varying lin6
lhickneases lsee text ,or erpLn.lion).

Saloyt: ll)incadting paramotar ansutes consistoo, thickness dcsir.bb
iD ltna d.awings.

A typic.l gr.phics dum? l.tguments we6 V&EF Rl). The o ginal was
prcduced by "Cubes", ono of many obgaDt pagrems listed in
"Cre.,ivc G..phics". by John Cowhb, pub shod by Acornsoft.

I

graphics lt changes the
foreground colour of text or
separated graphics to white if it
was lighter than the background,
and to black if it was darker, but
does not af{ect the background or
coniguous graphics foreground
colours. The illustation shows
the efl€cts o, this command. The
parameter C prints all Mode 7
graphics as contiguous. This is
mainly to improve the accuracy
of small dumps. in which
separated graphics can be
somewhat lost in the "noise". If E
and C are used together all
graphics are contiguous, but only
text is subjected to contrast ex-
pansion. Finally, it sp€cilies an in-
dent from the left paper margin
from which the dump is to start,
in tenths o{ an inch.

The last commands to be
considered are not star com-
mands, but ar€ implementations
of two new OSWORD calls. &89
and &8A, applicable to Mode 7.
OSWORD with &89 reads a pixel
status at a given graphics coor-
dinate. A 16-byte parameter
block is required. and informa-
tion is returned about the colour
of the pixel and background. the
control codes in use. whether
flash is on or off, whether the pix-
el is on or off screen and whether
or not it is in a separation gap.
together with the text coordinates
oI the character containing the
pixel and the latter's vertical posi-
tion within a cell. OSWORD with
&8A is used to plot a pixel, using
an 11-byte parameter block.
After the call the character col-

umn and row. the character code
at that position prior to the call
and the X and Y position of the
pixel within a cell are returned.
The colour cannot be pre-
ordained, but must be that pro-
duced by the control codes in
force in the reqion. An €xample is
given of the latter call. These ad-
ditions will be very useful to ex-
perienced programmers ex-
ploiting Mode 7 graphics.

CONCLUSION
DUMPOUT 3 provides very
useful and comprehensive
facilities for graphics dumps, to
the extent that its use can be com-
plex, though most users will
seldom need all of the many op-
tions. It also has one limited text
printing capability, plus two new
OSWORD calls that should be
useful in graphics production. lf
you are considenng DUMPUT 3
and PRINTMASTER (reviewed
in October) as pos5ible ;hernative
purchases, note that they are
basically difl€rent animals - the
one concentrates on graphics
dumps, while the other looks
after the whole range of print€r
applications, of which dumping is
only one. Both include a simple.
fast text tran scription, but
whereas PRINTMASTER repro-
duces user'defined characters.
DUMPOUT 3 does not. In terms
o, graphics dumping DUMPOUT
3 is slower but more comprehen-
sive and flexible. and extends to
small€r printed sizes. It is, of
course, the only choice lor
printers other than Epson or
compatible makes, and is certain-
ly good value.
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MODELS A/B ELECTRON + USER NRT

,tb* Webb

Cracking the problems of con-
trolling outside devices with your
micro is not currently the easiest
application path to follow. Ther€
are too many mysteries sur-
rounding memory locations,
OSBYTE calls, enabling, inter-
rupts and so on.'lhe 6522 VIA
(Versatile Interface Adapter) is
often referred to as a "powerful"
d€vice, but what in real t€rms
does that mean?

Amongst the now numetous
bits of hardware designed to link
your BBC via its user port to
some outside device is the offer-
ing from Pilot One. The team that
devised their interface, software
and a ready prepared range of
applications, came directly from
teaching teachers about using this
kind of equipm€nt in schools.
They have a close acquaintance
with just what is requfed at this
early stage.

GETTING TO
GRIPS
It is very easy to be overwhelmed
by the sort of data sheet tutorial
which some books give on the
user port and to decide that this is
beyond your progamming capa-
biliti€s and to leave it to the ex-
p€rts. ln fact programming the
user port can turn out to be very
simple inde€d once you have
grasped the f undamental asirects.

This is where Pilot One fair
especially well. The booklet
which accompanies each
module, the interface, crane.
alarm kit and so on, is not a com-
prehensive heatment but clearly
explains exactly what is going on
as each programming step is car-
ried out. The soft\rare is a new
idea, a combination of teaching
examples and utility aids to in'
dividual programming.

HARDWARE
The initial piece ol hardware
essential to the Pilot One system
is their interface box, not a black
one this time but a smart white
one with colour coded input and
output plugs. It has its own power
supply so no worries about the
auxiliary power plug. A Iive volt
power supply is available on the
box for connection to a motor or

crane driver?
A v.rbty ot modal vehicbs can
bo contrcged by yout BBC.

buzzer. The relays which are con-
nected to the output lines of th€
BBC's user port via the digital in-
letlace are simple electrical swit-
ches. When the output is off the
cenhe socket (yellow) is con-
nected to the bottom. When the
output is on the connection is
made with the top. Thus the swit-
ches can control a simple circuit
to turn a motor on and off. In
reverse, microswitches, photo-
diodes and so on can be used to
complete circuits and change the
state of the inputlines, which are
then read by the BBC.

SOFTWARE
The soltware that drives the inter-
face and the applications on the
far side oI it comes on disc or
cassette. All the information you
will requte to exploit the digital
interface with your own applica-
tions is included in the interface
manual. Appropriate software to
set up the interface, choose input
or output functions, switch or
toggle individual lines and multi-
ple lines is supplied. lf you then
go on to purchase one of Pilot
One's own projects, a further
manual and software comes with
it.

A[ the programs are written
in the form of proc€dures with
one or two parameters being
passed to them by the user's call.
For instance, PROCswitch
("OFF",2), turn off line two,
PROCtoggle(0), iI line 0 is on
then turn it off- if it's of{ then turn
it on.

When it comes to driving a
ca, around or turning the crane
then Procedures are available to
write combinations oI on and ofl
to the user port and thus contol
the switching oI the relays on the
application sid€. The two motors
of the car drive the front and back
wheels. A bit pattern on lines 0,
1,2,3, can provide all the
necessary on/off combinations to
steer (and stop!) the car. Delay
loops have to b€ employed within
a driving program to achi€ve
measured distances.

The utility programs are ail
in BASIC with plenty of mean-
ingful names for the variables
concerned so they should not
prove too difficult to understand.

solo Pilot
Pilot One's digital

interface opens up an
exciting world of

computer driven devices.
Ever wanted to he a

72 AEB COMHITING JANUARY 
' 
985

I

,13

n
A s-1

ti 11d
hl

["

L

r n 1/

Y lt



all
tn-
les
1ot
rd.

h
).
tn
m

a
1e

to
)ff
ol
1e
,r5
ck
0,
he
to
ay
lin

DIGITAL INTERFACE

At the same lime trial and error is
quite fun when it involves driving
l car around the lounge or pick-
ng up your glass with the crane
:eatured on the front of this
:nonth's A&B!

The software controls rota-
:ion, iib in and out and hook up
and down. A multi-purpose pro-
:edure once again writes the ap-
Jropriate bit pattern to the user
fort. The crane is especially in-
:eresting because, as well as con-
rolling it with output Irom the
3BC, it b possible to monitor its
,osition. A sensor b€neath the
lrive!'s cab detects light and dark
3s the black bands of a rotation
lisc pass between light source
and detector. The utility function
FNtest can count the changes
iom the sensor and judge the
.urent position. Feedback con-
iol can b€ used to program a

se es of crane operations, rather
than the crude delay loops
necessary with the car.

GOING SOLO

II you intend to enter the
fascinating world of computer
control then the Pilot One
package is an excellent first stop.
if a little pricey! The interface and
software are well thought out and
intended for the beginner to the
subiect. Theg make an ideal
teaching packaqe. The software
makes it possible for an in-
dividual to sit down and write
personalised software for a con'
tlol application. It does not have
to be a car or a crane that is being
switched by the relays of the
digital interface, it could be a light
show or a drum synthesiser - hy

the Amdek drum synth, it works.
The software sets up the

function keys to generate the
commonly used Procedures and
all you have to do is fill in the
parameters. FOR. . . NEXT and
REPEAT. . . UNTIL do the rest.
Within the programs the writers
have sensibly used the official
OSBYTE call to access the
registers of the user port. This in-
volves calling the operating
system with the accumulator,
A% holdinq the relevant OS
number, with X% and Y%
h oldin g the offset within
SHEILA. In the cause of simpli-
citv, the manuals give examples
of reading and writing directly
with the indirection operators-

Getting to know th€ user
port and getting a feelfor how the
BBC can be used to influence
and program external devices, or

receive information from them
(the alarm kit is an ideal example)
is turned into a relatively simPle
exercise bv the Pilot One inter'
face and ioftware. I personally
would consider the car and crane
to be a bit on the expensive side
for Christmas presents but they
do provide vivid and entertaining
examples of what is going on at
the program level. More com-
prehensrve and better presented
documentation would make a
oreat diflerence to the amount of
ise you could get out of the kits
without havinq to go and search
out furtha idei's. The sofh.uare
compensates for this gaP because
it makes having a go so easv.

lf you fancy having a go
voursell then Pilot One can be
iound at Victoria House, 46
St. Augustines Road, Bedford
MK4O zND,
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If you successfully typed in and
de-bugged last month's program,
you should now be ready to fill
your tree with miscellaneous
animals and ftuit.

Each fruit is defined as a
sprite, one unit wide and one unit
high. A unit being eight pixels.
The machine code routine SPIC
POKEs the Iruit onto the screen.

The animals are also de{ined
as sprites, this time one unit wid€
and two units high. They are
POKEd to the screen by the
routine LPIC.

The machine code routine
HUE alters the palette, and calls
routines from SOURCE 1 (which
you typed in last month), to
select the screen and print the
scenery. Sprites are defined to
show several different views of
each animal. The sprites are
POKEd to the screen in sequence
with a small delay between each
one. This allows the animal to
move by (ewer pixels at a time
than the eight pixels it would
move if it were PRINT TABbed.
The overall effect is to create the
illusion of smooth movement.

The delay routine WAIT,
also included in this section. is
used between lrames. Time is set
to minus 2.56 seconds using
OSWORD 2 (i.e. CALLins the
routine OSWORD with the ac-
cumulator containing 2). The
time is th€n read using OSWORD
1 until it reaches zero. At this
point the delay is terminated and
the program continues. The area
of memory between &88 and
&8F is reserved for the data used
for reading and writing TIME as
described above. The lowest ad-
dress of this parameter block is
wfitten to during the program to
allow fine adjustment ol the delav
produced by WAIT.

The interval timers could be

used for this function but then the
program would not run on the
Electon which does not have the
necessary hardware.

The routines for the sound
ef{ects and their parameter blocks
ar€ also included in this section. It
is possible to alter the envelopes
and data for these sounds
without disturbing the rest oI the
program if you wish to experi,
ment.

MONKEYING
AROUND WITH
THE COLOURS
One method oI displaying the
sprites would be to POKE the

splite onto th€ screen, having
quickly blanked out the previous
one, and tidy up the scenery after
each fourth frame. This makes
the sp te look as if it mov€s
around in a little black box.
Although this was barely
noticeable on a plain background
the elfect oI the kangaroo climb-
ing the ladder was unacc€ptable.

One of the nic€ things about
the BBC Micro is that some
clever person has already
thought about the sell sam€ pro-
blem. To facilitate complex
graphics manipulation several
options are provided for combin-
ing foreground and background.

The most suitable option for
this application is use of the
logical operator EOR {Exclusive
Or). To understand how it works
it is necessary to delve into a little
logic theory. Believe me, this isn't
going to be as bad as it sounds.

You will, I am sure be
familiar with the way a number
can be r€presented by 1s and 0s,
i.e. in binary. All the EOR
operator does is to allow you to
combine two binary numbers in
such a way that the resulting bit is
I only when the corresponding
bits of the two numbers are dif-
ferent

Time to populate your
already bounding arcade
game with multicoloured

fruit and animals.

e.g. 1000- 8
EOB 0011- 3
RESULT 1011- 11

The beauty of EOR is in the result
of reEORing the numbers. I'm
sure you will be able to see that
11 EOR 3:8. In other words
you have the number you started
with. By now you may be
wondering what use is it. Con-
sider a background of colour 3. If
we EOR an obiect of colour 8 on-
to it we will get colour 11 where
they overlap. To remove the ob-
iect, we only need to reEOR it in
the same place and the
background will return.

By carefully s€lecting and
redefining some of the colours
the idea can be extended to allow
the foreground object to move
over a multicoloured
background. The "spare" colours
were redefined so that the
kangaroo remained yellow dur-
ing its movement over the lad-
ders etc. Colours 8,9,10 and 11
are all red€fined to be yellow and

bunc lYbnory lbbp
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eight byte parameter block starts
at &2888. WHEEE makes
SOUNDl,3,150,10 in a similar
way. The block starts at &2890.

The other two sounds are
only made when the sound buffer
is €mpty, to avoid the pictures
g€tting out of slep with the
sound. In BASIC the negative
ADVAL commaods would be us-
ed but rFX128 is an alternativ€
which is easily translated into
machine code as an OSBYTE
call.

r FX128,250,255 will
retum 15 in X% if sound channel
1 is empty.

Similarly * FX128,248,255
will retum 15 in X% iI channel 3
is empty.

BOING makes SOUND
1,1,50,5 only iI channel I is
empty and SCUfiLE makes
SOUND3,4.10O.1 if channel 3 is
empty

NOW FOR THE
TEDIOUS BIT
The source program SOURCE2,
which is listed, is typed in at
PAGE - &5000 as b€fore, to
allow space for the machine code
and data to be stored from
&2800 to &2FFF.

Remember to set
PAGE-&5000 and type in
NEW (RETURN) before typing in
the program. II NEW is omitted,
the computer will "hang up" at
the end of the first line.

When you have typed
SOURCE2 and saved it. RUN
the program to save the machine
code and data as MC2.

Before typing in TEST2 set
PAGE-&1900 (RETURN)

NEW (RETURN),
Run TEST2 to ch€ck that

th€ machine code and data from
SOURCE2 are corr€ct.
Remember that TEST2 needs to
load in not only MC2 but the
machine code and data. MC1.
and user delined characters.
VDU. from SOURCE1 in last
month's magazine.

SOURCE2
Variables
l% Loop variable
K% Data item to be stored
P% Program pointer
X% Loop variable
K$ Data item in shing form

oswR c H
oswoRD
OSBYTE
TREE
SCREEN

&FF EE
&FFF 1

&FFF4
&22F0
&2357

Labels

- i- E r-: i-: l-
ches, so colours 12 and 13 were
redefined as red and 14 and 15
as white so that:-

MAIN PROGRAM

l

Line
20

30

40

50

60

70

80

-

-e kangaroo designed using col-
-r 8. For the math€matically

'nded of you, th€ logic is as
: lows:-

-.angaroo(8)EOR Tre€(1) -Yellow(9)
-.rngaroo EOR Leaves(2) =

Yellow(10)
- angaroo EOR Ladder(3) =

Yellow(11)
-re magenta monkeys were
-ainly climbing down the red
-ee. so colour 4 was redefined to
:e magenta for the monkeys, i.€.

'lrnkey(4) EOR Tree(1)
!1 agenta {5)

ire red apples and red and white
:'rr€s were in front of red bran-

Tree(1) -
Tree

White (15)

SOUNDING IT
OUT
The machine code for the sound
effects is in SOURCE2, but they
will remain silent without the
envelopes in TEST2. Each noise
makes use oI OSWORD 7, and
the paramet€r blocks arc enlered
as DATA on line 1650.

The routine SQUEAK
makes SOUND2,2,100,30. The

Apple 112)
Red(1

Core(14)

EOR
3)

EOR
DATA
Line

390
rl80
570
660
750
840
930

1020
1110

Stoted From
&2800
&2440
&2880
&28C0
&2900
&2940
&2980
&29C0
&2A00

Item
Kangaroo.lert position 1

Kangaroo, left position2
Kangaroo,left ducking
Kangaroo,left dead
Kangaroo.right position 1

Kangaroo,right position2
Kangaroo,right ducking
Kaogaroo,riqht dead
Joe(baby)leIt positionl

ARCADE GAME

85 1&A COMPU|ING JANUARY 198 5 75

I

I

l

I
I

I

)

F

Reads kangaroo data in a
string, uses PROCHEX
to convert it to the corect
value, and stores it in
memory.
Reads in data for HUE
routine.
Puts "A&B COM-
PUTING" in memory for
us€ in high score table.
PUIS "PRESS RETURN
TO CONTINUE" into
memory.
Reads and stores
monk€y and ftuit data.
Assembles machine
code.
Saves machine code and
data as MC2.

CONTINUED OVER
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PROCEDURES
Line
110
120

240 Prints 80 green spaces for th€ treetop, changes the
background to black, and uses last month's SCREEN and
TREE routines to select the scr€en and print the tree.

250 WAIT saves the registers.
260 The four highest bytes in the parameter block are set at

255, the l€ast signiticant byte will vary during the pro-
gram. The time is set and the countdown starts.

270 The tim€ is read and re-read untilthe countdown reaches
zero, followed by a jump to OUT where it restores the
registers and returns.

280 BOING the registers are saved.
29O Skips if the sound channel is not empty.
300 Makes the sound, jumps OUT.
310 SQUEAK saves the registers.
32O Makes the sound, iumps OUT.
330 WHEEE saves the regislers.
340 Mak€s the sound, lumps OUT.
350 SCUTILE saves the registers.
360 Skips iI sound channel is not empty.
370 Makes the sound, jumps OUT.

HINTS ON DEBUGGING
It may be useful at this stage to check that the data is stored in the
right place us,ng a machine code monitor. To save time later it is as
well to check that the labels in the assembly listing a$ee with lines
270 and 280 in TEST2.

TEST2
Variables
X% loop variable
ROW row of sprite
COL column of sprite

MAIN PROGRAM
Line
20-50
50-70

130

150
160
170
180

190
200
2t0

220

PROCHEX
Goes to ENDPROC if there are mor€ than two items in
the sHng.
Adds "&" to the beginning of the sHng, and evaluates the
sfing. The data can then be entered without typing lhe
ampersand every time.
PROCAS
Delines labels, s€ts the ass€mbly options.
SPIC saves the registers on the stack.
This routine pokes a sprite 1 unit wide and I unit high on-
to the screen in ftont of the scenerv. 32 items of data star.
ting from rhe base in &70 and &71, are poked to the
location in &80 and &81.
Pulls back the registers from th€ stack.
LPIC saves the registers.
Pokes the top 32 characters of a sprite 1 unit wide and 2
units hiqh.
Adds 32 to the base and 640 to the location before jump-
ing to SPIC2 to poke the lower hal( ol the sprite.
HUE performs nine VDU19 commands to change the
palette, using the data ftom line 1660, then clears the
screen and changes the background colour using data
from line 1670.

80
90
100

110

120
130
r40
150
160

170
180

190
2@-2N

260
310
320

Defines the envelopes.
LOADS MC1 and VDU (the machine code, data and
user delined characters from SOURCE2, lasl month).
LOADS MC2 from SOURCE2.
Selects mod€, accesses initialisation routine.
Calls the routine to red€Iine the palette, and print the
SCenery.
Puts the six Iruits along the top branch, and waits for key
to be press€d.
Pokes the firsl three kangarco sprites.
Pokes the right hand kangaroo sprites.
Pokes Joe and th€ cltmbing kangaroos.
Pokes th€ monkeys.
Pokes the two dead kangaroos, each as 2 side by side
sprites 1 unit high.
Prints message .

Sets lean significant byte of WAIT parameter block to
zero, and delays 2.55 seconds.
Deletes the message when delay is compl€te.
Calls each sound, with a message and key press between
each one.

PROCIN deflnes labels.
PROCRET
Prints the message srored at &2887, and €mpties the

PROCEDURES AND FUNCTIONS

1200
1290
1380
1470
1560

Joe(baby)l€ft position2
Kangaroo,ladder, posl
Kangaroo,laddei, pos2
Joe right positionl
Joe right positionz

&2A40
&2A80
&2ACO
&2800
&2840

1650
1660

Sound parameters
Data for HUE routine

&2880
&2BAO

1690
1780
1870
1960
2050
2140
2230
2320

Monkey,left position 1

Monkey,left position2
Climbing monkey, positionl
Climbing monkey, position2
Monkey,right position 1
Monkey,right position2
Dead monkey
Rescued Joe

&2C00
&2C40
&2C80
&2CC0
&2D00
&2D4;0
&2D80
&zDC0

2410
2460
251,0
2560
2610
2660

Strawbeny
Tomato
Cheny
Pineapple
Apple
Core

&2E00
&2E20
&2E40
&2E60
&2E80
&2EAO

230

/
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:,rt-eEn Tlir-e*
330
)40
160

keyboard buffer.
Waits Ior RETURN to be oressed.
Wipes message.
FNP(ROW,COL) works out the screen location ol the
row and column for th€ s?rit€.

RUNNING THE PROGRAM
ther MCl, VDU and MC2 have loaded the screen should clear
rrd the treetop and firs1 screen printed. otherwise check HUE, and
.1eck that MCl and VDU are present, and the labels for TREE and
:CREEN are conect in SOURCE2.

After RETURN is pressed. the fruit should appear. If not.
.1eck SPIC and its label. If th€ fruit is odd looking, cirLck the dara

SPIC is an essentlal part of LPIC, so it is as wellto make sure
rhat il is working properly before going any further.

AIt€r RETURN is Fess€d, the other sprites should be printed.
lf this Iails, check LPIC and the sprite data. lf the colours are odd,
with blue monkeys and greenlmagenta kangaroos check HUE and
rhe data for the palette changes.

There should be a new message for the duradon of the delay.
and then the sound effects, r!,ith a messag€ and key press between
each. l{ any are misslng, check the relevant machine code, data
and envelope.

The sprites and sounds should now allbe pres€nt and correct,
ready Ior next month when the sprites wtll be moving in response to
keys and ioysticks.

(&BO),YrTYArBEO oUT T DEYT JEPLOOP
19O.OUT PLAr ?AYr PLA. TAx r PLA! RTB
2OO. LPIC PHA! TAX r PtiAt lAYr PHA
21BLDY*S1! . L0OP2 LDA (&76) TYTEOR(&BO),YTSTA(&80) i

Yt TYAi 8EO 0UT2! DEY| JITPLOOP2
22O.OUf2 CLC! LDA&AOr ADC*l28! 9TA&SO! LDA&B1. ADCi2t

9TA&Sl r CLCr LDA&70r ADC*32r 9TA&70r LDA&71 r AoC*Ot STA&7
1r JrrP APICz

25O.HUE LDX*O!,H LDA&2BAO,x!JSR ostlRCHr INx!TXA!C
HPt57r BNEH

24OLDX*79 r ,A2 LDA 52!JSR OSI.IRCH! DEX B BNEH?ILDAll7
tJSR OSI{RCHI LDA*I28t J3RO8I{RCH! JSRgCREEN' JSRTREE! RT
s

25O. I{AII PHA: TXA! PHA! TYA ! PHA
26OLDAiiFFr STA&BFr 9TA&8E! 3TA&8D. STA&8Ct LDXt&eB! L

DYtOt LDAt2r iTAROStiORD
27O,ATAY LDX*&BB r LDY*Or LDAi 1r JSROETdORD! LDA&BFr BN

ESTAYT. Ft JflP OUT
260. BOINO PHA! TXAr PHA: TYAr PHA
29OLDY|&FFr LDX*23Ot LDA{ l28! JBROSBYTET CPXt&6Fr BNE

F1
SOELDA|Tr LDY*&28, LDx*&8Or JSROBWORD! JI.IPFl
St6,SOUEAK PHA! TXA' PHAr TYA! PHA
32OLDAi7r LDYi&2Br LDXt&BA r JSROSTIORD: JMPFI
33O. I{HEEE PHAr TXA' PHA! TYAI PHA
34OLDA*7t LDYi&2Br LDXt&9O B JSROSTIORD: JMPFI
35O, SCUTTLE PHA I TxA ! PHAr TYAI PHA
56OLDY*aFF r LDx*248r LDAi 124! JSROSAYTE ! CPXII&OF r BNE

F1
37OLDA*7r LDY*&28, LDX*&98t JSRoSllJoRD: JrPF 1

sEO: r NEXTr ENDPROC
s9oDATAOrOi/t6r40,O, I 1 r33r55
4OODATAO, SE ! 95 | CO | 14. 14 t62 t6?
4l ODATACO,8E, BO, B0 r ?4 i 3C, EO,80
4?ODAIAO tO rg tO tO tOtg,O
43ODAiA33 r t I,O,O tO,E,O,CO
44ODAfA62rC0rCOrC0r C6, COr CO rC0
4SODATABO, CO r EO tCO I CO, 40. 4E | 40
46ODATAO,O, Or O,Or Or O, CO
17Ot
4BODATAOt 0,40,40 rO! 11 , J5,35
4?ODATAO,3E r 95, CO | !4 | !4 t62 | 62
SOODATACOiAOT SOTAO,94,3C r S6 rAO
SloDATAerOiO, OrO r O! Oi O

S2SDAIASS, t I,O, 6 tO,O | 10 lCO
5SODATA52! CO rCO, COt COt CO r BO, O

S4ODATA6O r COTCOTCO,Cg,40,46, 0
3SODATAoiO! 0rOrOr 40, COiA0
56Or
5ToDATAOrOrOr0rOrO,0,0
SA6DATA0 rOt 0rAiOt 0,O! O

S9ODATAOrOrOrOrOtO,O,O
600DATAOtO.O,O tO tO,6 tO
6toDAtA46r 40.SDi 6A. CO,O.O t 40
62ODA7A4O i 6S, 6A | 68, 40, 40 | 40, CO
6SODATACB r CO, COi CO, BO I AO, aO, A6
64ODATAOT gOt BOTBOTBOi gOi AOrCO

1OREIIBOUNCER E JRCE2 AY N. ETANBER
2OFORIZ.OTOT 4164-l r READKtT PROCHEX r ? ( &28OOlIr(, -K

1r NEXT
SOFORX,(.BTOBBt READBZ t ? (&?ABO+XZ ).87 t NEIT
4Oa&2ED9."AIA COHPUTINO"
5Or&28E7-"Pr.rr RETURN to conti nu."
60FORI X.OTOI 1 164-l I READKTT PROCHEX T ? (&2COO+ I Z ) -(

1I NEXT
T0PROCAg
BOIBAVE ncz 2AOO+7FF
9OVDUTr END

l OOr
1 IODEFPROCHEX
I20tFLEN (Kt) >2 KZ-Ot ENDPROC
l3BKttrr&'r+KtTKZ.EVAL(kt) ! ENDPROC
l40r
ISODEFPROCAS
I 6OOStTJRCH.&FFEE r OStlloRD-&FFFl r OSBYTE-&FFF4 r TREE-&

22FA r SCREEN-&2337 I FBRPASS. 1 TO3STE"2 t PI.-&ZECO t C O? f p
ASS

170.3PlC PHA: TXA ! PHAr TYA! PHA
lBO.SPlcz LDYi3l ! . LOOP LDA(&7O) iYtEOR(&60),Y:9TA

650!
65ODATAOT
bToDAlAO j
6SODATAO,
690DATAO,
700DAf Ag ,

o,o r Bo, BorBoi co, co
o, ororo! 6rcorco
o,oi I t ,33,33,53,9t
oto,co t62t62t62tcg
o,6r86,CO!CO,C6rCO
oto,olotBot94t94
,2Ar l3,0 r 40,40, C0, CO

r t5r2Ar Or a6r60r aO, CO

71ODATA0r
72ODATAI5
73ODATA2A
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7401
75ODATA6 rO,E,O.O.A. O.O
7 6ODAT ACO | 40 | 4Or 40 r AB r 3C | 40. 4E
TTODATAO i 3D r 6A, CO tzB,29,91 tgl
TBODATAoTOt EOTSOTOt 22 i 33r33
79ODA1 AO I O tO I O | 6 | O I O I CO
aooDATA4o! COTCOTCOTC0TAOTEO,AO
Bl BDATA9l , CO T CE T CO, CO, CO i CO, CO
g2oDATAS3,22,0t O tO 1O tO tCO
B5O!
B4ODATAO, OiOr O,Or OiO, O
a3oDAl AC6, 46, 46 i 40 r 66 r 3C i 40 i 40
S60DATAO r 3D,6A, CO,2e t2A tql 191
BTODATAoTO, A6rSOiOr22,33 r 35
EBODATAO,OiOT O,O,BO, CO, 40
a9oDATA4O rCO,COi CO, COr BO.BO, O
9OODATA9T , CO, CO, C6r CE t CO r 40, O
9lODATASS r 22, 0, 6 r O r O, A6 | C0

r 4toDATA6 r 0, O r 0 i O I BO | 40 I 46
1420DATAO, 40,40r 40, 40 tCO,O tO
r4roDAtAcoic0,c0 to,a to to to
I44ODATABO, BO T E6, BO,80, B0, BO r CO
145ODATAorOrE,0,0rOr0iO
,460t
r47ODArAO,0,OrOrO, O r O,0
l4BoDATAO,OrOr O, CO | 14, 40 | 40
t 49ODATAO tO tt' tO I O | 3C r 3C,94
lS0oDATAOi Oi O,E,OtO tAg tAO
tSlODATAOrOrO,ErO tO,E )40
I32ADATA46, 40, 41 r CO, CO t CO, BO, B0
lSS0DATAEOr CO r CO, CO r CO, CO, CO ! 40
154ODATAOrOrOr0,0rO,OiAO
l55e!
t566DATAOrO,O,OrOrB,O,E
I s7ODATAO, 0, CO | 1 4 | 4O, 40 | 40, 4A
l SBBDATAO, O, O,3Ci 3C r 94, SE i CO
IS9ODATAO r 0,0,6 r BO r BA, O,0
r6ooDATAO, B, O, O r O |40)O tO
T6lODATA4O I CO, C6 r CO ! SO, BO r Or O
r 62ODAiAC0, CO, CO, CO,C6, 4O I O 1O
l6SODATAO,OrO,OrOrBOrO,0
1640.
r65BDATA1 ,O, 

' 
,O,50tO t3tO.2tOt2tO,1OO,Or36,Or I r 0,3

to, 139,6 | 10,o,3 to i4r B, 1OO, Or I ! O

1 (

92O.
9SODATAB, O
94ODA7AO tO
956DAfAO,O
96ODA-rAOtO

o,o
o'6
o'o
0,o
o r /ro,40, co9TODATA0 t 4O t40 | 46,4

o'a
o,4
o'B
o,2
o'o
o,4

1 1 lODATAo rO, OrOrq tO. 40 | 40
I l26DATAOiOr Or0,O r 5C r 3E,69
I ISODATAO,O,6r Or CO r 2AiB0t E0
r r4oDATAo,O,Ot 0r 0,O,0rO
1 t SODATAO, O, B,0,6,0 tO 14O
r l6ODATA40rCOi EOt COr CO,COrC0rC0
I I TODATASO, SBr 80, CO I CO, CO r 40,40
I tSODATAO, Or O,0,0 rOr6t EE

o
o
o
o

g
0
o

o
0
o

o,
oj
ol

r0rE!ol

9BODATACOT CO rCO I COr 40r 40, ito r /+O

99ODATA 80, ?it,94 r 9/t i BOi BO r BOr CO
roooDAtAEo, 86,sEr95iCOrOrOr80
1010 !
1O2ODATAl5,2A i l5rE,Or O,40rCO
loSODATA2Ar 15,2A, O r C6r CO, CO r eO
IO4ODATAOr 0i
toSoDATAo I Or
ro5oDATAO, O I
IOTODAIAO)Ol
loBODATAO, B,
to?oDAlA@,Ol
llE0r

I 190!
|2OODAIAO,O tO,O | 40 | 40 tg tO
l2l0DATAOt 0,O,3Cr 3C t 68,+O! C0
I22ODA7AO tO tCOr2B, BO rBO rBO, EO
1zsODATAO r O r 6,0,6 r O iOr A
1248DATAOrOi0,0rO | 46 10 tO
125ODATAC0 | CO r CO, CO. CO.80. O,0
I26ODATASO,COr COt COr 40 r40! O iO
127ODAT AO,O tO tO tOiBOt O,6
!2BOl
t 29ODAT AE t O,O t O rO, 40 r BE, BO
tS0oDATA4o | 40r 4Er40r Oi C0,C6r 4E
l3toDATAO,CO, COr BO,SO, CO, C0 rCO
l32ODATAO,0 | 46t 40,BOtAO tO,O
t3SODATAO I Or Br O,O, O,Or O
1S4ODATA4O, 40r 40 | 40 | 40 | 40 r 4@ tCO
t35ODATACorC6,CO tE tO tO tO 1O
IS6OOATAOr AOt 80, EA rAO r CO, O,O
,370t
I SBODATAO, O i BO,80 t40 t40 tO tO
l 390DATAO i CO,CO r 40 J 4O tCO tCO tCO
1 4OODATASOT B0r AOr AO,O r CO,COT BB

I660DATA19 r A,3,0, O r O, 19,9,3, O, O, O, 19, 1O i 3,
9r 11,3rOr0iO, 19,4,5rOrOiO, 19r l2r1,OrOrOr 19r
o tg t 19 1 14,7 tg tO,5, !9 t t3,7 tO,O tg

l67ODATAl2 | t7 | lso
1689!

tor40t6et6e
or c0 | co. co. co
0,91 ,91 r 91 , C0
2r33,33,35r62
, o,0 rco,co
o,46 ! 40tCOr CO

6,OrO, t
ts,I r0r

l59ODATA1O r 34 r SO, O, O! 1O, tO, 16
l TooDATAsO,3A, tOr 55i 35,70r FO, FO
17r ODAfAO I O,O, B, sF I s0, BO, BO
tTzODATAOT O I O r r, O | 2A | 33 r 30
lTSODATAtOr 1O r tO )lO,39 tzg ]24 tzA
I T4ODATAFOf 70. 35,?O | 20 | 33, 13 | O
l75ODATABO.5A, O, O, 10, 1O, 15, 15
l T6ODATASOr 50r 20 tzot2OtO t6tO
1770,
17B6DA1A1O r 34,3Or O,61 10 r t0 | 1O
tTgODATASO r3A,50r 35,53 i 76 r FO, F0
t aooDATAo, Oi O t O,3F,50, BO t BO
IBlODATAO, Or O t6,O r 2A, S5r 50
tazoDATArO i 10,lOr 16,30r2Ar2ArO
TaSoDATAFO,7Or 10 r tor tO, lor O, O
iB4ODATAB6,35, JAr O r 10, tO,3F r 2A
t65ODATASO r 30 r 26 tzolmtOrOtO
l860r
LAT0DAI Ag, O I O, O tO, r O I AS r AS
raaoDATAl6r 30, 30 | tO t7 4 | 7 4 t7 4,74
189ODATA26,30,3A r 20, BB, BB, AA, BB
l9EODATAO, O I s4 r 54 t2E tO tO,O
r91BDATAO,6,OrO, OrB, Ar O
t 92ODATA54, lO, 10, t O, 10 r 1O, t A, FC
l93ODATABa. 20,8, O,6.O,O,O

MODEL B/ELECTRON
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ARCADE GAME

.t

t 9 4@DAf A2O, 20, 20, 2@ \ 20 r F C t @, @

1950:
1e66DATAO, O, AS,AB, t@,A t@ t@
l97ODATA 10,30, 36 , t@ t74 t7 4154,74
19AODATAzO,30,30,20i BA, BA, Be, BA
I99ODA1 AO t O, O t O tO, 2@,34, 54
2OOODAIAtO, rO I t6,l@,1@,FC,A,O
zOtODAfAT4,10,@ tO tO tOtO,@
?O?ODAIAAA ,2A t2O tzD 32O,2@,?A tFC
2g3ODA't AO, O, @ tO tO t O, O, @

2A4gt
2O56DATAO, O, O. O. O. l5,3A, s6
2O6ODATAO, O.0, O,3F ,3O,7O,7O
2O76DATA5O, 34,30,3A. 3A, BO, FO, F6
26AODATA2O, 3A, 30 tO,O, 2A,20 t20
zO9ODATAsO,30, 16 | tO I tE t@,O tO
21OODATA7O, 35. 0, O,2O, 20,24 t 2A
21 l EDATAFO, 86 ! 3A I LO, t6 tzA,24,O
212ODA1A2O,2O,2@,20. sO, rO. 15, 15
2130 !
2t 4ODATAO, O r O, A, A | 15,3Ar3g
2tSoDATAO.A,A. O,3F,3O, 70,7O
2 I60DATA30 r 35,30,3A,3A, BS, Fg, Fe
217ODATA2o tsA,30 tO,@ t2O t2O,2O
2l BODATASo, SO, tO ,10 tsB,24,24,9
2l9ODATA7O,35, lOr tO, 1O, 1O r Or O
22O0DATAF0,BB, 34,O, 1Br tO ! 3Fr 2A
221ODATA2@ tzg t2O.2O t26tO tO,O
22?Ar
223ODATAO,O t@ tO tO tE t30,28
224oDAf A@.O,@, O, O.6, O, O

"25ODAIAO,O,O,O,O, 
O, 15.24

226ODATAO tE,O tO tO tO t?A,15
227ODA1A?6.28 tzo ! 28,20,3E,50r 3A
22AODA1 AO,O 10 t O,3O, 56, 30, 30
229ODA1A|5,A,O,O, rO.50. 30, 30
2sooDAf A7A, O,O tO, 20, 30 r 30, 30
23lOr
232gDA1AO tO,A tO tA,OtA tO
2S3ADATAO T O ! O, O, CO,49,46 |4O
234gDA1AO tA,O,O tO tCE thA,CO
235ODATA6, O, O,O,Or O,60, AO
2S6ODATAO,OiOr0rE,OtO t40
237ODA1A4O,4O | 40 i CO t CO, CO I BO, AS
2SAODATABo. COr C6, C6, C6, CO r C6, CS
2 

'9ODAT 
AO,E6 JA t6 | A | 6, O, Atn

24Ogr
241ODATAo,O, I, 1 rO,O,Or
242@DA1AA,4 ,3 | 2B I t7 t3l
243ODATA4, 8, 3,28,3, 28i
244@DA1A@,Ot2r2 tO tO t@,
2430.

o
I'l

o

r- .-. , ,.-T i_l i_.1 l'

263ODATAB, A0 r FO r FO tFO tFO tFO tA6
264ODA7AO tO,O tAO tAO,AO,O tO
2636r
265BDATAOT 54,O, O,6,O,54 tO
26TODATAFO tFC,FCr 54,54, FCr FC, F0
26AODATAAA, FC r AB,0, O rAA I FCj A0
269ODAf AO tO I O tO, A I O I A, O

, 3,3, 1

,5,3,2
'aro,oto to to

otot@
8, F,5
A,A,O
o,ota

2htgDArAg to,o,3o,50,50 10 to
262ODA1AO t30,FO tFO tFO tFg tFO tso

lOREMBOUNCER TEST? BY I''. STANGER
2OENVELOFEl, 5, 1, 4, 1. r55, ?55, 259, r?O,@ ts | " 1 2@ r L2

6t12O
SOENVELOPE2, 2, -r | -1, - l, zss, 255, ?53, 126, g,@, - \22

I t?oio
4OENVELOPEf,,2 | 4, -t ,-? ,-tO,2O.?@,12614 'g ' '5. tzb '

o
sOENVELOPE4, 2, O, O, O, 1, 1, 1, 1 f Ar, - 12@, - lao, I ?@, I ?O

!o

7O*LO.'VDU"
BO*LO. " l'1C2 "
9AHODE?: PROCI N

, gO?&DaE=1 : CALL HUETPROCRET
I l OFORX 7.-OTO5 ! t *76-L2E@O+32*xZ: I &B@=FNP ( 7 t I + ?*xz

) ! CALL SP I C: NEXT! PROCRET
l2BFORx'/.=O1O2t t &'7Oz&2AoO+64*x7: t &aO=FNP ( 1f, 

' 
1+2r x

z) rCALL LPIC: NExT
I3OFORXZ=4TO6: | 1170,&2A@0+64*\7: ' &86:FNP I I 3 , I + 2r x

Z) : CALL LPIC: NEXT
l4OFORXZ=OTO5: I h7O=&?AOA+64+XZ: I lzBO=FNP ( ?B, 4+2r x

Z) : CALL LP I C: NEXT
l56FORXZ-OTo7r t U7@=&?Coa+64* xA ! r&ao=FNP (27, 1+2*x

Z) ! CALL LPIC: NEXT
l5OFOR X Z=3TO7STEP 4 | | &70=$2A@0+64* x7. ! I &8O=FNF ( 14,

.5+2*X7):bALL SPICr !&7O-&2AOO+32+64*X?! ',&86=FNP ( l4
,1.5+2*X7) : CALL SPICTNEXT

lTOPRINTTAB (O' O) i "WAITIN6"
IBO?&ABEO' CALL tlJAI T
I9OPRINTTAB (O'A) ; SPC (7)
2OOCALL BOI NG: FROtrRET
2laCALL I,/HEEE!PROCRET
22OCALL SOUEA(!PROtrRET
23OCALLSCUTTLE
24OEND
2A6r
26ODEFPROCIN
27osP Ic-&2ECO ! LP I D=&2EDA! HUE=&2Foa
2AOUA IT=&zFJ4; BOING=&2FSC: SOUEAK=&2F 7A: UIHEEE=&2F

AB! SCUTTLE=&2F9C
290ENDPROC
369:
3l ODEFPROCRET
32OPRINTTAE (O,O) i t&2887! +FX15, 1

SSBREPEAT! UNT ILGET= l3
34OPRINTTAB(o,O); SPC 130) : ENDPR0C
350:
36ODEFFNP (ROW, COL ) =H I mE11+32+COL+64O*ROUJ

2466DATAB,O,4 r t | 1 | I ,1 ,A
247ODA1A4,C,6,6,3,
24AODATAA r B , 6, 3, 3 ,
249ODA"rAO,O,O,O tO I

3,3

@,o

,3

ta
25!rO:
251glDATA4,
252ODATAg,
2SSODATABT
2S4ODA1A2 |
255O!
256ODA1AO,
257@DArA4,
?SABDATAO,
2S9ODATAO I
2609r

c.o,1.5
5,A,2!5
3i3,3,1
3,5 r 5,2

o
E
A
o

5
7
7
o

1

B
B
o

5

7
@

OGRAM LISTING 2
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Tltle
PubliEh€!

Mrttr Toplcr
Crmbrldg€
Mlcro Software
BBC B Dhc
tl5.04

SOFTWARE
FOR

STUDENTSObviously aimed at schools. Irind
this package a disappointment
coming fiom a software house of
such good repute. That is not to
say that it isn't useful or that there
are problems in the programs, it
simply seems to be a large price
to pay for what are basically very
simple programs and concepts.
The package covers two topics
likely to b€ of use to the 11 to 14
age range. The first of these is
vectors and this is the better part
of the package without a doubt.

Vectors are a way of record-
ing movements in spac€ and in
this cas€ we are restricted to two
dimensions only. As is common
with a numb€! of the pro$ams
from this publisher, the program
starts with an "animated" l€arn-
ing section in which the first con-
cepts of the subject are inhoduc-
ed .h.l ey^l:i6o.l Th,s can be us,
ed to teach or revis€ the concept
before going onto the more in-
teresting sections oI the games.
The three games included have
a graduation in difliculty which is
a nice touch and can lead to
growing skill on the pupils' behalf.
The first is a navigation game in
which you have to pilot your cralt
from harbour to harbour using
vectors. The game is easy to use
and the real challenge is to
reduce the.iourney length to a
minimum and to do so you n€ed
to navigate as close to the islands
as possible.

The next game is rather like
a simplified game of battleships
but with just one prize. Called
"Treasure Hunt" you travel
around a grid watching a "ther-
mometer" showing how warm or
cold you are. As in the previous
program there is a grid which
tends to make the vector plann-
ing a little easier. One feature oI
all the programs is the ability to
use decimal v€ctor quantities
which can extend th€ir li{e
beyond initial t€aching use.

The final game is called
"Racing Driver" and involv€s a
nearly circular hack around
which you mov€ and around
which you can race another

"Many obiects are really made up
of a few basic shapes added
together in different ways. Your
fiIst task ls to experiment wlth how
these simple shapes may be com-
bined." And so one enters this
delighdully simple program. Sim-
ple? Well in the sense that it is
simple to operate and that your
children will be cre atin g
recognisable pictures and pat-
terns in a very shod time and, in
doing so, will begin to explore
"shape and colour" in a very ef-
fective and meaningful manner.
But to think of it as just a simple
program because it can be used
b9 th€se youngsters is to
underestimate its potential. Ex-
perienced students will be made
aware of and appr€ciate many of
the qualities oI a shape within a
short time of working with the
program.

After the program has been
loaded, the user is permined to
choose a background and three
other colours lrom the palene.
Once this is done, the "drawing
board" plus the outline shapes -
five basic shapes and a line - ap-
pear. The selection of colours
and shapes is achieved by using
the SPACEBAR and RETURN
key. One further option available
is LABEL. which permits text to
b€ printed at any point on the
"board". Unfortunately, labels
cannot & coloured, rotated or
distorted.

The selected shape appears
at the cenhe of the drawing
board. It can be moved around
the screen using the cursor k€ys,
or made smaller or bigger, turn-
ed, stretched or squashed using
the function keys. Once a shape
has been coloured - selected by
function key, SPACEBAR and
RETURN - nothing more can be
done with it. The screen can be
cleared at any time using CTRL
and C or a shape rubbed out by
repeating the shap€ and using the
background colour, and the pic-
tur€ sent to the printer IEPSON) at
any time by typing D - one has
to be patient!

The handbook is beautifully

pupil. This time there is no grid to
assist, just a scale, and this makes
it that bit more difficuh. The
booklet provided has all the infor-
mation you are likely to need on
running the program including
worksheets to be reproduced lor
students. All told the progams
work well enough but there is
nothing in this package that can-
not be done on paper or
blackboard just as well, so why
use a thousand pounds of com-
puter equipment?

The other pro$am in this set
can only be described as a "mak€
weighf in my opinion. lt works
well enough and might b€ said to
be interesting but to claim that it is
really more than a toy picture
drawing package is a little too
much. The theme is 'Symmetry'
and in part one you can build up
triangles and then show the dif-
ferent orders of point or rota-
tional symmeky line after draw-
ing a shape on the screen. I could
buy a whole pack of mirrors and
paper to do th€ sam€ thing with a
complete class for just a fraction
of the cost oI this paclage. Th€
end of term r€port for this collec-
tion of maths topics must read.
should hy harder and cover more
area! D.C.

Ratlngo Table:

Ratlngs Table

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
70%
60%
40%
50%

The usual Micro Power loading
screen this time moves onto a
menu for three totally separate
programs, all three being aimed

GRAPHICS/SOUNDS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

'70%
65%
70%
?0%
65%

Plcture Eullder
Hlll-MacGtbboo
BBC Model B
f9,95 caccette,
f12.95 dlec

MODEL B/ELECTRON

Aaviowo.s this mot th: Davo
C.tlos, Philb feyler, D.s Thomas
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Mrchlne
Prlce

Tltle
Publlther
Machlne
Prlce

at iunior age children, and all
three naturally having a
mathematical theme. Here the
similadties cease. for each has a
totally dif{erent function, one be-
ing based on number facts, the
second on co-ordinates and the
last b€ing a rather clever attempt
to use a one-armed bandit to
teach addition and subhaction.

Having given this brief in-
koduction, I can add little about
their educational value, as they
don't appear to have much. It is
true that they do attempt to teach
mathematics. but I found children
to have almost no interest or en-
thusiasm in Lander, the first pro-
gram. I've seen several very
similar programs, and this one
has little to recommend it.

Moving into the Treasure
Search program, this one at-
tempts to introduce co-ordinates.
When an input has been made,
an arow is printed which shows
the direction in which the child
should now head. This did in-
terest the children much more,
and it became quite challenging.-

The best program in my
view was Number Spin. A three
cylind€r fruit machine has
numb€rs printed on it, and a pay
out results lrom having two or
three identical numbers. There is
a simple hold feature, but the
program comes to its best point
with the nudge. When the nudge
facility is available, the children
can entsr a + or -, followed by
a number to allow the match to
be made.

Overall a competent pro-
$am, but with nothing to make it
good enough to recommend.

P.T.

t.
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:oduced in glorious techni
: rlour. and takes the Llser
::refully through the facilities
,. ailable in the program.
.:hough with this program the
: icovery method is very ap'
.:opriate. Many of the pages
rve little text, the graphics doing

-ost of the explaining. And as
-e booklet ends: "Now it's over

you".
There are still a few spare

-:rction keys free, and Iwould
-ave liked to see a REFLECT
:rd COPY command. But that's
- !-picking, it's still a delightful
::ogram worthy of a place in any
.lung computer user's Christmas
,:rcking and all primary schools'
-:ftware collections. D.T.

Rattngs Table:

The program follows the
popular adventure gam€ format
in which the us€r embarks on a

ioumey in an attempt to reach a
cave containing heasure. On the
journey, the chrld is presented
with a number of problems. and
in solving them he is allowed to
pass to the next stage and, in do'
ing. so, increases the treasure in
the cave. Clues are available to
assist in solving the problems, but
if a solution cannot be found the
child must buy his wa9 past the
obstacle with heasure from the
cave.

An overall map is provided

- not verv inspiringl - which
the program returns to aker every
problem, and the user can plot his
progress on a printed copy.
Those who have not taken the
trouble to read the documenta-
tion first will think that the loca-
tions are almost random and the
progress towards the cave
haphazard. However, there are
four lists, which indicate the order
of the scenes, in each route. Ob-
viously, this information is more
important when using the MAKE
AN ADVENTURE option,
although the more discerning
user will soon want to know why
he has no control over the route
unless he rewdtes the game -which he can do. of course!

The pro$am comes with two
sample adventures - GAMES I
& 2. The inhoductory page in
GAME 1 sets the scene in Animal
Land, and all the problems and
puzzles to be solved are linked
with animals. Initial problems are
accompanied by a larger picture
of the obstacle encount€red.
Maybe I hied the program too
late at night. but I found some of
the problems set to be am-
biguous, and not all the clues
were particularly helpful: maybe
it was a d€l,berate ploy on the
part of the creators to illustrate
the need fot unambiguous ques-
tions and clues which give a lead

- to a reference book. perhapsl
It is unfortunate that not enough
care has been taken with the
punctuation - not a good exam-
ple for children.

It is the second option. MAKE
AN ADVENUTRE. which I feel
really makes this a worthwhile

:OUNDS N/A
JRAPHICS 95%
-:OCUMENTATION 1OO%
:)UCATIONAL VALUE 90%
.ALUEFORMONEY 80%
,VERALL 90%

-rrs is an interesting package of
r:ograms which might be used by, number of departments in a
,=condary school for a variety of
:.rrposes. The uses within
rlogy and geography are the

- cst obvious but there is also the
:xibility to make them useful to
slorians and those involved in

:aching wider social awareness
tutSes.

The programs have three
:rlions, you can study the
.:cwth of populations in an
llimited way, a limited fashion
: the growth of human popula-
rns. The basis of the programs
: a graphical representation of
-e populations against time. ln
e first two options we also see
e actual organisms in a little cir-
u on the screen. In option two

-e size of the colony ,s reshicted
.: that after a short while there is
:i increasing death rate and a
: nishing birth rate, both of
:ich are displayed on the

screen.
It is the third option that is

likely to be oI most interest
however and here there are
another three options to choose
ftom. You can display either ge-
nuine data ftom 1700 to 1980 in
England and Wales, hypothetical
data stored within the program or
you can enter your own data (the
rates for Sri Lanka are included
in the manual). This makes the
program very flexible and it might
be possible to us€ it for forward
planning in a hlpothetical situa-
tion.

It has to be admitted that this
program is little more than a
moving graph drawer or
animated blackboard but I feel
that a number oI schools will find
its facilities attractive and will use
it over a number of curricular
areas. The booklet provided has
reproducable worksheets and full
programinformation. D.C.

Ratlngs Table:

It is. perhaps, unfortunate that
this program arrived shortlg after
I'd finished reviewing TOMBS
OF ARKENSTONE; which also
"allows children and adults to
create their own adventure
games". There the similarity
ends, no exciting story book, not
much strategy to be evolved, and
little role-play. lt is soon obirious
that they are very differ€nt
creatures, and YOUR ADVEN-
TURE is really a vehicle for the
application oI questions and
answers on any subject.

One oI my colleagues said
recentlv, that if the program re-
quired a large handbook, then it
wasnt for him. well, this pro-
gram is very €asv to get into. and
little reference is needed to the
documentation for the first op-
tion. HAVE AN ADVENTURE.
although it offers very clear step-
by-step inshuctions for all the
facilities oflered throughout.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
85%
80%
75%
80%
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package. Here children can really
pit their wits in producing puzzles
and problems and, although it is
described as a language adven-
ture game. its use need not be
restricted to this area - indeed it
is open-ended. Group use is to
be encouraged. thus stimulating
discussion and co-operation -the competition can come later
when one group t es out an
adventure created by another.

MAKE AN ADVENTURE
permits the making of a new
adventure or the editing of a
previously wriften adv€nture.
Again, th€ second option is par-
ticularly valuable as it enables the
users to revise their questions.
answers. clues or advice as a
result of feedback when others
have used the game. In this way
the "polishing process", which
we so often ignore, or don't make
time for, is possible. To assist in
the creation of the 15 scenes
available, th€ publishers provide
a proforma, which indicates the
Screen format. maximum number
of characters available etc. Lihe
the first option, this is very user
friendly and the creation of an
adventure is skaightforward -once the questions and clues
have been formulated!

My first impressions oI the
package were not very
favourable, and I think the
creator's choice of sample games
was largely responsible for this.
The more th€ program is used.
the greater the potential becomes
evident. and at !7.95 {educa-
tional price), it must be con'
sidered a good buy. D.T.

Rattnge !able:

graphs in action rather than read
aboui them in their lexl books.

D.C.

Rattngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
90%

100%
95%
95%

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

30%
60%
80%
70%
70%
'70%

this is the package for you
Designed with students in mind it
is really more than a simple gaph
drawing program. It can cope
with most mathematical formulae
including polynomial equations,
quadratic equations, trigono-
mehy and differential calculus. in
fact almost anything that can be
turned into a line graph can be
used in this program.

The documentation provid-
ed is also a little out o[ the or-
dinary in that it is more oI a text
book than program documenta-
tion. Approximately one third of
the 60 page booklet is a step by
step "how to use it" section, the
resi oI the book being devoted to
a discussion oI the maths involv-
ed and giving example exercises
for you to hy. These range in dil-
ficulty from co-ordinates and
scales to correlation and regres-
sion. There are even self assess-
ment questions given so that you
can check your knowledge as
you go along. I wish other
publishers of programs would
take a look at this book and try to
bring their documentation up to
this standard.

The program itself is simpl€
to use and comes with the func-
tion key strip that you need to
operate it. The basis of the pro-
giam is two curves, blue and red,
which you can program in-
dependentlg to whatever func-

tion you desire. There is also the
option oI entering up to thirty
pairs o{ data points and then
either joining them or finding the
line of best fit. You can modify
the length of th€ scales and even
measure the area under a curve,
a very powerful feature. There
are a number of features that
would have made the package
better, the ability to load and save
data and the ability to screen
dump the graphs being the most
obvious. These don't dehact
however from a very well
organised and attractive package
for anyone who likes to see

Those who have been enchanted
by Mike Matson's adventure pro-
grams will expect the same high
quality package in this venture in-
to the word of teletext. I don't
th,nk they'll be disappointed
because, like the earlier pro-
glams, it's been t ed and tested
in a number of schools and
comes complete with an excellent
handbook - if only all educa-
tional software showed such con-
sideration! - a set of laminated
"help" cards, page planning
sheets, a function key strip and a
second disc containing eight sam-
ple "books". ln other words, it's
more than just a computer pro-
gram, it's an educational package.

lf you are using graphs as a stu-
dent oI some kind - 'O' level. 'A'
level or Business studies - then

Telebool
4 Me6on
Educallonrl
Re3ourcec
(formerly 4
MAI)
BBC Model B
tl5.fil plur
VAT cattette,
117.55 pluc
VAT dllc

Tltle
Publtaher
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: say this despite Mike's remarks
about "reviewers who haven't a
.lue what education is all about"!
Readers wishing to appreciate

':his wlll have to buy the program
:o s€e some of the amusing -iome may say funny ha, ha;
some funny pecullar! - pages in
:he sample books.)

I llke the remarks near the
J€ginning of the handbook -'Please don't think you need to
,ork though this book Irom
:overto cover before you can use
Tele-Book.. . keep the manual
randy.. . and lefer to it only
when necessa4r." This shos6 con-
siderable conffdence that the pro-
3ram is "user friendly" and ln-
Jeed, wlth the help cards to hand
:! isn't long belore the screen is
:ull of coloured text, doodles etc.

- not great creations, perhaps,
lut a start.

II you can suppress your
reative urge for a few minutes, ifs
relpful to have a look at the sam-
cle "book", which give a very
clear and colourful impression of
rhat it's all about - class
nagazines, project work, stories,
truzzles, illustations. These can
:e seen through the "Load a
3ook" op6on, which allows the
.rser to look at or edit a book, and
las a manual or automatic page
display, the latter with a tlme set-
:rng option - ideal lor Open
Days.

"Writing a Tele-Book" per-
:nits up to 15 pages to be created.
Four modes, changed by a touch
rf the TAB key, give:

1. TEXT - elementary text-
xandling facllities with white lext
cnly.
2. OVERWRIE A - the default
:node wfth normal curcor move-
ment, any text already on the
page will be overwdtten.
3. OVERWRITE B - the cursor
remains static (unless moved with
fie cursor keys or RETURN) and
s very useful when selecting col-
ours and graphk shapes.
4. SHIFT - t€xt nol overwdtten

in this modei useful when blocks
oI text or graphics need to be
moved.

Teletext features are added
by the use of lunction keys com-
bined with CTRL or SHIFT. and
lower case letters, numbers or
punctuation marks keys give the
graphic characters when the
graphic colour codes are used.
Using these features, imaginaiion
is the only limiting lactor, and
children will begin to appreciate
that they have a new and exciting
way of pres€nting their work. and
at the same lime gain an insight
into the idea of electronic mail.
Other features in lhis option per-
mit editing and copying of pag€s,
changing page numbers and sav-
ing the book.

Disc versions have two addi-
tional programs:

DISC UTILITY, which permits
the merging of books, catalogu-
ing and titling a disc, Iocking,
deleting or renaming a book, and
dumping pages to a printer.
SEARCH, which is a very useful,
easy-to-us€ database to store in-
formation about a software library

- a bonusl
I'v€ seen teletext simulators

which allow the background col
our to be added to the whole
screen at one go and also a
flashing background. Both these
would be useful additional
faciliies but. it appears, could
only be achieved by reducing the
l5-page book length in memory
or require disc access for each
page. Some mighi think it unfor-
tunate that every page must have
a title and that there isn't the op-
tion to remove scr€en instructions
when viewing. Personally. I find
it easier to create graphics il six
adjacent keys have been pro-
grammed to represent the six pix-
els making up a graphics
character, which is then created
"off-page" by pressing the in-
dividual keys "on" or "off", rather
than having 64 additional
characters to remember to look

I enioyed the author's style.
giving good advic€. but then
stopping short of actually giving
answers. ln this sense. the title is
a good one. However, I would
suggest the author build better er-
ror happing into the cassetle
listings, as "experimenlation"
should not really cause 'conIu-
sion"!

All in all, a good tly, but I

would still suggest that there are
better books around to help, an<i
even the Us€r Guide! Perhaps a
littl€ more time spent in the plan-
ning stage would have produced
a tidier and more uselul end
result. P.T.

up on a help card.
However, these last few

remarks should not deter pro-
spective purchase from seriously
considering this first class
package, which really should en-
courag€ teachers (and those us-
ing it at horne) to do something in
a new way. D.T.

Ratlngs Table:

SOUNDS N/A
GRAPHICS 90%
DOCUMENTATION 1OO%
EDUCATIONAL VALUE 90%
VALUEFORMONEY 90%
OVERALL 90%

Radngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
EDIJCATIONAL VALUE
VALUE FOR MONEY
OVERALL

70%
65%
75%
75%
50%
70%This is an unusual package, com-

prising as il does a cassette oI il-
lushative programs and a large
(A4) booklet of accompanying
notes.

Actually, I am not sure
whether lhe booklet I had was in
its ffnal form, or whether the final
version will be more substantially
bound, but mine looks distinctly
dog-eared after teview, and a stif-
fer cover would be a welcome ad-
dition. The pages are single
pages, printed out on a dot-
matrix p nter, and bound by at-
taching the left edges in a plastic
binding strip. The pages of fairly
tightly packed typing look a little
ofl-putting, but the use of
diagrams etc has been ignored.
Fortunately the spacing on the
children's pages is more generous
than on the parent's page, v"+rich
is a great relief!

You have probably gathered
bv now that the guided discovery
is within the BASIC language, and
this is really an alternative scheme
of work Iot the beginner. lt lacks
the appeal and colour of many
books on the market wh,ch
would probably be a better bet Ior
any young enthusiast, but for a
more matur€ learner it does in-
de€d represent good value, by
covedng all the main areas of
progtamming with accompany-
ing listings, as well as those pro-
grams on the cass€tte.

Micro Power are well known for
their superb high speed, full-of-
action arcade type games lor the
Acorn machines. After this tape, I

feel they will continue to be
known lor preciselv the same
features, but not sadly for the
originality or educational value of
this tape. It could easily have
been produced by any other, less
competent company, for it bears
none of the hallmarks of Micro
Power's usual games offerings.

It isn't so much that the tape
is badly programmed, on the
contrary it is as fully error-happed
as it is possible to b€. and no
spurious input is allowed. In-
deed, should an answer be in-
dicated before the end of a
(short) delay loop, a message is
printed in the cenhe of the scene
that the child should stop merely
hitting the keys and should try
aqain! No. my reservations are
twofold. it just isn't an original
and stimulating use of the micro
in the classroom, and secondly the
educational value is blunted by
the conect answer being im-
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mediately given in the event of a
mistake. In my €xperience. that is
not how children learn.

A well-detailed map of the
mainland of Britain is drawn in a
few seconds. and then a question
is posed of the multiple choice
kind. These questions concern
towns. rivers or other landmarks
such as mountains. moorc etc.

Actually, I put the program
into the school micro. a BBC.
and was impressed with the very
rapid drawing of the outline map
on the screen. On the Electron
this is of cours€ a little slower.
The number of questions possible
is quite large, and covers a wide
range oI possible options. Upon a
correct answer, one of a series
of totally ridiculous comments is
made. ranging from "You won't
get lhe next one so easily" (l
wonder why not?) to "l hope this
wasnl a lucky guess"l Ifound
these totally out of place in a
gam of this kind.

Ratlngc Table:

pro
P.T

-

- be it home or school.
The game is played on a

10 x 1.0 grid. There are four types
oI square: open ground, ponds,
bushes and burrows. The user is
allowed to choose if he wants
two. three or four rabbits and
whether the fox is to b€ controll'
ed by the computer or not, so it
can be used by one player alone
against the computer or by two
players (or teams) against €ach
other. Adults are shongly recom-
mended to trv it against the com-
puter when the children are in
bed before uttering hasty
challenqes to son or daughter.

The number of moves allow-
ed to the rabbits is random (bet-
ween two and 12) and will de-
pend on the number of rabbits
and. since they are a team, they
share the given number oI
moves. All the moves must be us-
ed and each rabbit is only allowed
to move in the direction it started
during that turn. The fox, on the
otherhand, will always have bet-
ween three and eight moves and
can change direction as often as
he likes during his turn.

Each rabbit is trying to find
its home burrow. where it is safe
for the rest of the game. so a cer'
tain amount oI recording is re-
quired to keep track of each bur-

.-

row that the rabbit visits. A rabbit
can hide in a bush or another bur-
row, and both rabbit and fox will
drown if they go into a pond or
the water that sunounds the
board.

All moves are made via the
function keys and information
regarding which rabbit is to be
moved - it changes to green on
the "board" - and how many
moves are allowed/left is
displayed at the botlom oI the
screen.

A very clever game - it
really does get you thinking
ahead - which I thoroughly
recommend. D,T.

Rattngc Table:

SOUNDS Beeps!
GRAPHICS 80%
DOCUMENTATION 95%
EDUCATIONAL VALUE 90%
VALUEFORMONEY 75%
OVERALL 85%

@

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
60%
55%
80%
70%

"Will the rabbits reach their bur'
rows belore the fox eats
them?. . . RUN RABBIT RUN
has been designed to promote
thinking skills in children between
five and nine, although adults will
also find the program challeng-
ing." It also needs a warning,
"Beware, this program is addic-
tive!." Many mums, dads and
teachers are going to be tearing
their hair out hying to beat the
fox in this splendid game. Like
the Picture builder program from
Hill-Maccibbon. this one has also
been developed at Newman Col-
lege and one can immediately
appreciate how important it is to
have educationists involved in
the production of programs in-
tended for the education market

I expect there are many teach€ts who, having used one of the
Holmes/Whittington simulations such as MARY ROSE or SAQ-
QARA - two programs that have already become "classics" - have
wished that they'd been based on a site near their school or perhaps a
site lhey intended using lor a visit during a school lourney. Well.
here s the proglam you ve been ivaiting for. an open_ended simula_
tion which allows you to create a datafile on any site you wish.

Before Archaeology can be used, information on the chosen site
must be plotted on an 80 x 60 grid. First, the walls are mapped on
each of three levels, secondly. areas of flooring eg mosaics are plot-
ted at each oI the levels and, finally, the posilion ol the artifacts ar€
marked. Using the first program, SITE PLAN. the details are entered
and saved as a datafile, while in the second program. EXCAVA
TION, groups of children can excavate the site to map the buildings
and floors, and identify and research any artifacts which they may
discover.

Both programs are very "user friendly", and mainly operated at
the touch of a single key - the commands available being only the H
for Help key away. The site plan is transferred to the scteen using the
cursor keys in conjunction with Position, Build and Erase, and at all
times the position of the cursor is monitored at th€ bottom of the
screen, eg P. (for position) E40 N30 Level 3. A maximum of 10
groups may use the EXCAVATE progtam at any time and the
teacher may stipulate the number of digs each group is allowed to
make during one session and then define the areas of the site in
which the goup may dig.

I was fortunate enough to visit Bany Holmes's schoolwhen they
were trying out the program, and ever since l've been impatiently
waiting for its publication. A couple of days before the visit, a group
from the third year class had mapped the school as part of a maths
topic, and while I was there the fourih year class were commencing
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_ ::r excavation - not knowing the origin of their sit€ o: co,-,jrsel
ey tackled their task in a very methodical manner. aia irsariaed
:ir findings with an air of authority - therle o,. aa::-. ar ihe

:::1el
Teachers and parents of young children l:la', :::: :.e t:lle.

- .naeology. off putting Don't. becau"e ar a i.:r...!.< :-',r pro'
. :m can produce, for example. grids for :reaa-:2 .::ls. and
: ldren will be able to develop some of the sk:-.r .':::. rir.. cenefit

?m when they come to tackle the more cornp.:ae:?: :::?s ,ater Im
-:e enthusiastic teachers will come up u'lth::ear::: -.t:3:he pro

,-:m which were never envisaged by the au:i!.: :-: ::.3: s Lrhatbe
; 'open-ended" is all aboutl

The sugge"tron ol approachrrg :he -".. jj'. r-.oo Io co-
:erate in producing some reproilucio. a::::a'i -2:::€i lc be an

. .ellent idea. not only for helping the .ii.: e :::::: .oine to life,
-: also to encourage some joinl Le::r:?s ::e h:slory and

l.ography departments might like to *i j. !:::€ ..:es - and they'll
:gin to appreciate some of the excitiig ^ a:.: :?:.; :.:e in lhe prim_

r -, schools with computers. Of course. !a:;:.:s .. :. a\ae.lise will en_

- becoming part of the project too
In an artilce on the program in ::e I i S :- ! :4) it is sug-

:.:red that this type o{ prograrn i:-. .'-,-:.-a.-::e pooling of
.-ources - 

'lhe rnformatlon ard ::j ::-__i- --: :::d on a par
:rlar site can be lodged ar a teache:. :;:::. .1: .aned to other
::rools". Unfortunately. in m! opin:o:r. ..',' . .":.? :::es mentioned

rhe handbook were included as a -:-a. ::::::.a I thought my
: -iew copy had something missing. b-::: rr;:::r::;. '.ianted to em
_asise the open'ended nature ofthe prona:-- :: :..r'rJni it best not

lnclude one. I've started using the p.:S:::l .:: a group of
. :chers and everyone said they woulci ha', e .. e : -:.: j a sample file

particularly the Fishbourne one as !r'e .:.; :;a::, - and they
rught the handbook, as good as it is. wc:.: :z.e :ee: enhanced
rsiderably i{ a copy oI the grids used in o..€ :: =.; :arafiles men

:red had been incorporated. But, thal is rire :. , :: ::aram I Llould
:ke of a super program. . . I

If you believe in taking children otrt and aoor: :i .: ?a.?nts ftom
:.ne or teacherc from school, then I think rhis p...S:.a=. rs a musti if
:r don't, then this might encourage you to io.. I:.:enainlg a

.-rificant step in the right direction as far as cornpr:e: !:rglams are
rcerned, and at the price. even the smallest schoo. s:: -.c ce able
:fford it. D.T.

concerned. Hopef ully other
publishers will follow suit.

BOOK 1. The initial menu
provides options for selecting the
relationship for which the exer-
cises are to be provided, eg near,
next, far, away, €tc and a recotd
is kept of the child's responses.
The program presents pictures
containing two or more parts with
a table oI words underneath. The
child is requfed to select words
from this table to compose a
sentence describing the picture.
Operation is simple using
SPACEBAB and RETURN key.
lf the first attempt is incorect, a
second ty is allowed; if this is

wrong, the correct sentence will
be displayed lor the child to copy.
The graphics are very good and
would be motivating, and the
vocabulary used would fit in with
the early stages of most reading
schemes.

BOOKS 2 and 4 are design-
ed for use in creating scenes and
word tables for use in BOOKS 3
and 5 respectively. While these
would be for teacher use in most
infant classes, older children
and/or goung computer buffs will
enjog creating their own scenes.
and for them the program offers
useful experiences in spatial
awareness.

ln BOOK 2 the picture is
created before the sentence. in
BOOK 4 the reverse happens.
The programs allow the construi-
tion of up to 15 scenes composed
of up to five characters chos€n
from a table of 12. In the case of
four oI the pictures - boy, girl,
and hro cars - there is a very
clever large or small scale option.
The creation is very easily achiev-
ed as a result of the thirteen
screen positions and. depending
on the size of the character, some
overlap to give the impression of
one object being behind another.
Unfortunately, sentences are
limited to nine words / 38
characters. but you can type in a
dilferent arrangement of the
same words if this is appropriate.

BOOKS 3 and 5 work in a
similar way to BOOK 1, except
that in BOOK 5 the text appears
belore the picture. A report and
text printout facility are available.
the latter allowing close type. half
or full-page spacing. The last two
allow the child to add pictures in

the spaces above the sentences
Reception class tea(hers wrll

regret the fact that the program
doesn't offer double-height text.
which is more appropriate for
youngsters jusl starting to read
and I would consider it essentiaL Ll

it is used as suggested for group
work. Likewise, I would have lik-
ed a printout option for the dra!{-
ings, as this would give the
children the chance to create
their own sentences on the
scenes away from the computer.
While the 12 pictures give a large
number of combinations.
hopefLrlly. it might be possible to
extend the options by producing
aiternative s€ts.

This is a ptogram which
should find its way into all inlants'
schools.

P.S. Do make a back up copy as
suggested - the illustrative ex-
amples for Books 3 and 5 won't
load with the write ptotect label in
situl D.I.

Ratlnga Table:

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

N/A
80%
85%
80%
90%
85%

latings Tabler

. IUNDS
RAPHICS
]CUMENTATION
-UCATIONAL VALUE
iLIIE FOR MONEY
, ERALL

Beepsl
90%
80%

r00%
1m%
95%

s is a suite of five programs
..eloped by M.E.P. for use in

. eloping skills in reading,
lence construction. descrip-
: and spatial awareness.

My first commenr has
nothing to do with the program.
but on the copyright note on lhe
first page of the handbook: The
program may only be copied b9
the original purchaser Ior us€
within the purchaser's school.
tralning centre or home." While
appreciating that it is almost
essential to copg the master pro-
grams onto other discs in order to
create new scenes, this wording is
a significant step in the right
direction as lar as copyright is

This pack of three programs has
been developed by the Micro-
electron ics Education Pro-
glamme to encourage children to
think about what they read or
write on the screen and aid the
development of alternative forms
of expression. It is intended for
the 9- 15 age range.

All three progams tun from
a very similar menu. Option 1

allows the use of the program
with the examples piovided, Op-
tion 2 permits the user to specify

Publtsher
Machtne
Prlce

hngu.ge
Derelopment
Pach
LTS
BBC Model B
812.95 (retill),
t9.5t)
(educational)
dlcc or cassette

Tttle

Plctue Book
LTS
BBC - dtcc
only
f,14.95 (retatl),
tu.95
(educaltonal)

Prlce
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new words/sentences or edit ex-
isting ones, Option 3 makes use
of the new material provided by
Option 2, and Option 4 sets up
the printer - second program
onlv.- 

Wh€n using th€ first option of
SENTENCE CORRECTOR. a
sentence is displayed in which
one word is incorrect - wrongly
spelt, out of context, over-used.
or imprecise word, or a false
statement. ln some of the ex'
amples it is possible for two.or
even three words to be con-
sidered incorrect. and the
sentenc€ put right by substituting
any one of them. The documenta-
tlon suggests that this wlll "force
the child to re-examine his
original hvpothesis if he is not
dght" first time. I suspect many
children might be led to thinking
that the computer is always right,
and they're just being mind-
readers - not an attitude I'd
want to encourage!

Each of the examples has
five alternative words, and the
user is given the opportunity to
add his own choice or to try to
match up with one of the pro-
gram's alternatives. Option 2
allows the t€acher/parent to type
in up to 15 sentences with as
many as 19 alternatives for each
sentence. There is also a report
section which displays one page
of results for each sentence and
has a usefulfacility which enables
the teacher to edit the new words
which might have been introduc-
ed by the user.

WORD STOPPER is a sim'
ple word processor, which
generates similes for overused,
incorrectly used or misspelt
words. The program allows the
user to type stories or other
passages of text - maximum 18
lines of 40 characters wide - and
prompts the use of alternatives
when words previously specified
by the teacherlparent are typed.
Up to 120 words may be "stop-
ped" and a facility to specify up to
five alternatives for each word is
available. The program also pro-
vides a report and allows a
printed copy of the text.

When the program is used
with Options 1 or 3 and a stop-
ped word is typed in, the micro

bleeps and the word vanishes
from th€ screen. Some suggested
alternatives can be seen by press-
ins the SPACEBAR, or the
original word may be replaced in
the text by pressing RETURN.
The touch I particularly liked was
in Option 3, where the message
"Sorry, can't help you with this
one" will appear if suggestions
are requested when the teacher
has not specified alternative
words. Hopefully, this will send
the child racing for the
Thesaurusl Young children will
find the programming of the
DELETE key to remove the letter
immediately above th€ cursor
rather than the one before very
helpful.

If sparks of creativity are not
to be extinguished by interrup-
tion, it is particularly important to
make a draft then use this pro-
gram for the polishing process, a
fact that is mentioned in the
handbook.

SAY THAT AGAIN
presents a sentence on the screen
and prompts the user to read and
then retlrpe the sentence using
diflerent words. If more than
three words from the original
sentence are used, the program
will request the user to hy again.
Bearing in mind the age range
the program is intended fot, I
think it unfortunate that one can'
not stipulate the number of words
that could be reused. For many
children three will be too few.
While there is a report facility
available, a print-out would be
valuable.

The introduction to the
handbook states, "The three pro-
grams contained in this pack offer
a ftesh approach to the acquisi-
tion and development of
language skills." If by "fresh" it
refers to the use of the computer,
then one cannot disagree; if it
refers to the materials, it proves
that ther€ is very little "new".
Which programs are selected for
use on the computer depends
on the priorities the school has for
its use. I tend to look lor more
creative uses than those offered
by SENTENCE CORRECTOR
and SAY THAT AGAIN, both of
which could be created with pen-
cil and paper. WORDSTOPPER
gives a useful introduction to the
wordprocessor incorporating a

Thesaurus, which provides a very
promising use for the computer in
language work, and is worthy of
further development. This pro-
gram makes the package worth-
while for use in th€ home or at
school.

Perhaps the proof reader
should use the SENTENCE
CORRECTOR. There were at
Ieast four spelling (typing?) errors
plu s two incorrect cross

references in the handbook,
which mar an otherwise clear and
comprehensive piece of work.

D.r.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
70%
70%
65%
68%

I have to admit that I am more than a little disappointed by this pro-
gram. Being sponsored by the RSPB and involving the vital area of
ionservation, I expecled to be enthralled by a simulation game of
real interest. Instead I feel rhat ir can only be described as a watered
down version of a dictator type game. In these games you are allow'
ed to select how resources should be used and then see the results ol
your action on screen. The program has taken this idea and then ap-
plied it to the RSPB's Osprey conservation project.

One area where this program scores over the others of its type is

Oeprey
Bourne Educadonal Softuare
BBC B/Elecrron
t9.95 carcette,
f,11.95 dlrc
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the quality of the graphics which are well drawn and move in al
:active ways. but these don't make up for the lack of interest that I
'-,und in the rest o[ the program. Each season you are told how
:rany osprey are nesting and how many wardens you have available.
irey can be used in the following ways. Looking after the main site
::d therefore being on hand to prevent the tourists disturbing the
:.rds. Theg might be assigned to the educational aspects of the work,
-:aking sure that people know about the osprey and the best ways to
,ok after them. Finally they can be assigned to stop egg stealing and
lerefore allow more eggs the chance o{ hatching. These three op
-fns are all that you can seleci from and that is the whole of the
.ariety that you have to play with. There is no allocation of money.
-o building of physical defenses and little chance to change public
:pinion, which I feel might have been included to make the game
-rore realistic and interesting.

Yes, I am aware that this is a game/educational package for
-rildren, but if they are old enough to appreciat€ the complexities of
-?source management then I'm sure that they could cope with more
. ariables than this program gives. Any child who has played the
;ame of this type on the BBC Welcome tape (Yellow River
^,ingdom) is likely to find this game very tame indeed.

After you have made you decisions you see the ef{ect of your
:.rion in moving graphics. This is all very good but there is still too lit-
'e motivation to keep you trging new combinations of options. The
.eather and other variables are beyond your conhol. of course, and
. hilst this should act as an added interest, I found that it tended to
-:ake the effect of your decisions even more dif{icult to understand.

The one part of the package which is superb is its 32 page, full
:olour booklet of inshuctions. This is packed with interesting infor-
:ation about the birds and the RSPB. and has a number of excellent
:clollr photographs too. This certainly sets the project ,nto its context
:nd contains a full bibliography for those who want to know more.

If you need a simple computer based suppon to orher school
,ork on this subject. then this might be of use to you but I slill cannot
.elp feeling cheat€d by the simplicity of the package. D.C,

Ratlngs Table:

)OUNDS 70%
JRAPHICS 90%
]OCUMENTATION 1OO%
.'ALUE FOR MONEY 50%
]VERALL 60%

-larlequin allows the screen to be
-sed as a work surface on which'r create pictures of various
:egr-ees of complexity. Using a
-:nge of grids and block composi-
ons. the child can create his own

:rctures or the teacher can make
r:ctures and "hide" parts of the
:cmpleted shape for the child to
lind". encouraging him to
:evelop problem so lv ing
.rategies to achieve the obiects
:r "lock" parts of the shape in
- rder to impose a basic
:ameword around which lo

work. It can be operated from a
QWERTY or CONCEPT
keyboard.

I spent several hours work-
ing the program before I felt I'd
really got to grips with it and ap-
preciated its possibilities. Despite
the "comprehensive handbook",
I didn't flnd the program easy to
get into. Busy class teachers
might not have the time - or the
patience - to persevere. Please
do, because l'm sure you'll feel
your efforts rewarded.

Although the handbook is
comprehensive - 27 pages plus
a supplement - one doesn't
reach the Tutorial for Harlequin
A for 15 pages. Even then one
has to delve into previous pages

LTs
Harlequin

BBC micro

to find the Password. which is're-
quired all too frequently for my
liking. "Try the ex€rcise again us-
ing the hactor picture", and it's
not until the pictures are list€d or
the last page of the supplement is
reached that one realises that this
is no longer in th€ program. as
the samples have been "up-dated
to reflect more effectively the
scope of Harlequin". If you wish
to use a Concept Keyboard. don t
phone Star Microterminals and
ask how yor.r know whether
you've got a RELATIVE or AB-
SOLUTE model - references
alwavs refet to the overlavs nol
the lieyboard! I'm sure this could
be made far more user-friendly
with a lew corrections. a l,ttle
reordering and some cross

references.
The sulte o{ programs is on

two discs and both programs
share mang basic features. eg
four different size grids. eight col-
our options - function key strip
provided. Harlequin A is th€
simpler of the two and allows the
hiding of blocks, one or two piece
blocks. the number of pieces in
the block to be sel€ct€d by the
teacher and the TURNING of a
block. Harlequrin B has one. two.
four or eight piec€ blocks. can
TURN a block. REFLECT a block
in the vertical axis. can COPY a
block, but cannot HIDE a block.
These are set from the SPECIAL
MENU, which is one of the op-
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tions available on the MAIN
MENU. This also permits, among
other things, the loading and sav-
ing of pictures, and access to the
work surface. Pressing G places a
GRID over the surface- and one
or hro of the function keys give a
copy of the coloured block
selected on the right-hand side of
the rteen. This can be changed or
turned before it is placed in posi
tion (selected bv moving the cur-
sor) on the grid. In Harlequin B,
the number of pieces in the block
is selected using the numeric keys
before the colours are selected.

And so a picture is created
or completed and the users will
have explored relationships bet-
ween colour and shape and
developed a range of spatial skill
such as rotations. reflections and
translations. With a good group
demonstration as a starting point,
even young children should gain

from using these programs. The
graphics, with "the deliberately
'poor' resolution and symbolic
nature of Harlequin pictures" are
first class and limited only by the
imagination of the user. The
language potential is con-
siderable - imaginative inter-
pretation of the pictures, writing
of clear instructions for
reconstuction of the child's own
creations. I feel this might be
enhanced if the program had a
facility for a printout of the shape
oudines - perhaps in place of
the sound. which added little to
the pro$am. D.T.

Raflngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

Ratlnge Table:

SOUNDS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

I suppose that long ago, be{ore the education cuts, the cost of
chemicals themselves for use in the science sgllabus was a minot
item, causing no feeling for conservation oI stocks among staff. Now,
sadlv, rhe raw materials themselves are in shorter supply, and
therefore an alternative would be welcomed by science staff. The
micro of{ers one such viable alternative, and more regular and mun_
dane task can now be simulated within it. The original experience oI
using the substances themselves, oI course, is vital, but in revision it
would be handg to be able to giie the results of some of the standard
tests, without having to perform them. When it comes to exams, this
is vital, and this program would come into its own on the family Elec-
tron, or on the school's BBC machine.

A salt is decided upon by the micro, and the student can then
determine by rhe use of various standard tests {limewater. kindling a
glowing splint etc) which compound it is. The element is firsl deler-
mined. and clues can be obtained such as the colour it burns in a
flame. Once the answer is correctly given, the various salts of that
elefienl arc considered. I didn't do tremendously well at Chemistry
at school, although I reached the'A'-level class. but I found myseif
quit€ taken with this program. I couldn't d,scover any glaring errors,
although I would hardly expect to find any rn a Micro Power tape. I

didni remember there were quite so many permutations o[ salts.
though, and I needed to resort to a pencil and paper on many occa-
sions. Colour is used sparinglg, but when needed, and there are no
diskacting raucous sounds. I leel it will sell well as exams loom nearer
on the horizonl P'T.

20%
90%
50%
75%
70%
70%

75%
75%
85%
80%
80%
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Last month I conc€ntrated my at-
tention on the desilable qualities
of a good adventure master pro-
gram. This month I will look at
the second aspect o, any adven-
ture game, nam€ly the story
itself. The requirements here are
much mole difficult to define but
they a!€ just as important as the
actual adventure program. You
must place th€ player in an in-
teresting environment, give him
an obiective to fulfil and provid€ a
set of logical and inter-relatcd
puzles lor him to solve. You
should also progide a reason Ior
the player being in the situation
that you have placed him, but
this is not often done, and it
doesnt seem to bother most peo-
ple. They are not really interested
in the past, all they want to know
is how to exape in the future!

OBJECTIVES
Broadly speaking, the obiective
oI most advenbr€ games falls
into one or more of the lollowing
categodes. The player has to a)
collect various items of tr€asure,
possibly storing them somewhere
along the way; b) scor€ a
minimum number of points,
usually achieved by solving all the
puzzles; c) get to a certain loca-
tjon or find a certain object: d) kill
a certain creature, or perform
some heroic act, like rescuing a
damsel in dishess.

Many games incorporate
more than one oI th€s€ ideas, ie
the player may have to get to a
certain location in order to per-
form the heroic act, collecting
and storing heasures along the
wayl

The setting for an adventure
game is one of the first things that
an adventure writer must decide
upon when writing a new game.
Many trpes of settings have been
used but there ,s little doubt that
the most popular type of environ-
ment. and the one favoured by
the majority of adventurers, con-
sists of a world which is as far
removed from the present world
as possible. Adventuring is a form
of escapism and the player enjoys
being the king of his own world in
which he can lorget the day-to-
day troubles of reality.

This explains why the ma-
jority oI adventures at present

available take place either in a
magicallantasy land, or in space.
The average person would not
normally have any expectations
of visiting these kinds of en-
vironments during his lifetime, so
the fascination is obvious.
However, this does not mean
that an adventure bas€d upon the
real world is a bad idea. When
people get bored with their fan-
tasy lands they may well want to
escape back to realityl

PUZZLING AND
PLAUSIBLE
One of the most important
aspects of any adventure game is
the layout and tlpe of the puzles
that have to be solved bv the
player in order to successfully
compiete ne game. I would go as
far as to say that it is these puzles
(and more importantlv, theii
solutions) which will decide
whether the game is lo be a suc-
cess or not. lt does not matter
how brilliant the program is, nor
how fascinating the scenario, the
player is likely ro quickly become
bored and frustrated if he is con-
stantly confronted with tortuous
probiems which seem to have no
logical solution.

On the other hand. an
advenhire game is like a iigsaw
puzle, inasmuch as once you
have solved it. it b€comes worth-
less. If someone spends !10 on a
game which he then solves in a
matter of days, he is very likelv to
feel cheated, and rightly so.
Therefore, you must strike a
balance when you are devising
the puzzles for your adventure,
and I shall devote the rest oI the
article to this very important
aspect.

It is very diflicult to judge ex-
actly how hard yout puzles ac-
tually are wh€n you are devising
them, as you already know the
answers! After a great deal of ex-
perience in this matter, I will wam
you that the player will find them-
Iar harder than you had intended
when you devised them. Eveo
experi€nced adventurers will get
stuck at places where you didn'l
intend there to be anv puzzles at
ail!

The golden rule is to make
all the solutions logical. They can
be as hard or easy as you think
fit, but th€ solutions mus, be
logical and plausible.

For instance, in a certain
well-known adventure there is a
portcullis which has to be raised
to pass through- There is no in-
dication given as to how this feat
may be periormed and the pro-
gram does not res?ond to the
usual ef{orts that would be re-
quired to carry out such a task,
even if the player pos:esses ob-
jects that would appear to &
useful. Consequently, most peo-
ple give up in despair at this
point.

The solution is in laci to rub
the ruby, which is one of the
items of keasure you have
previously encountered- This
solution is totally illogical and th€
only way of solving the problem
would be by accident, or by
cheating (as I did!). At no time is
there any connection suggested
between the rubv and the port-
cullis, nor are there any clues
that would lead the player to
think that the ruby had to be rub-
bed at some stage of the game.

Whilst it is not unacceptable
to arange for the rubv to have
magical powers to lift the port-
cullus, such a thing is so fat

removed ftom reality that the
total absence of clues is com-
pletely inexcusable. It would
have been a simple matter to
have said "the ruby vibrates
slightly" when approaching the
portcullis, or to arrange for the
ruby to have a portcullis engrav-
ed upon it. lf the $'riter want€d
this to remain a partjcularly nasty
problem then he could have had
a red portcullis. This would have
sugge$ed an association between
the two objects but would still
have required a geat deal oI
thought to solve the probiem.

GIVE US A CLUE
The previous exampie also
demonsttates that it is not th€
puzzles, nor their solution which
determine the difriculty oI th€
game, it is the clues contained
within th€ text of the messages
that decide whether the game will
be easy or hard. Even the most il-
logical puzzle b€comes easy iI ils
solution is virtually given away
within the text of the game.

When writing vour adven-
ture, tly to put yoursell in the
player's shoes and imagine whai
actions he is likely to attempt as
he comes to each problem. II the
solution does not suggest itsel{
naturally, he must be given a
prod in the right direction.
Moreover, if a problem has to be
solved ln two stages, give him
some encouragem€nt when he
has solved lhe ffrst stage, other-
wise he may give up altogether.

For instance, suppos€ you
have a tteasure chest that has to
be opened by first unlocking it,
then prislng th€ lid lr€e. The first
attempt to open it should be met
with the respons€ "the ch€st is
locked". When the player
unlocks it and tries again the pro-
gram should give a different
message. ie: "the lid appearc to
be jammed". This combination of
messages will steer the player
gradually towards the lull solution
to the problem. Had he been
confronted with the message:
"you cannot do that" or "the
chest will not oDen" then it is verv
unlikely lhat he would have
realised that the puzzle needed a
lwo-part solution, and would
probably have given up after the
first stage, not realising that he

!n the second of two
articles, Melvyn wright

of EPIC Software explains
how to ensure that your
own adventure games
are both exciting and

playable.
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rad ln {act solved hal, oI it.
This tak€s us on to the sub-

€ct of eror messag€s. lf a player
atempb to do something which
s clearly i mpossible, or
lownright silly, then he should
expect to be told, slmply: "You
:annot do that." There is no need
:o us€ up valuable memory in
:rapping these eEors and storing
:nessages like: "you cannot take
:he door" or "you cannot eat the
iamp"! However, he should not
5e told: "you cannot do that" iI
re attempts to do something and
:s prevented from doing so
recause h€ has overlooked
something.

ln Epic gam€s, iI the player
enters any command lhat the
prognm recognisss (even if it
.annot yet b€ caried out), the
glayer ls given a speclal message
Cependlng upon the leason why
:he command cannot yet b€ ex-
ecuted. For example, he may be
:n the wrong place, or in the right
plac€ but at the wrong time.

It is often a good id€as to in-
clude a blanket error message for
aach ol the more common verbs
rn the gam€, Ior example: "you
cannot eat that" or "you cannot
iill anything here", but b€ware,
:his can cause confusion. If the
,layer mis-spells the noun and
:ypes: "EAT BISIT" he will be
rold "you cannot eat that" and
may not spot hls elor, as the
program appeals to und€rstand
\im. If he had been told "gou
cannot do that" the lack of
recognition by the program
would probably have caused him
:o re-€xamine thls command. So
avoid hying to b€ too clever with
your sro. messages, keep them
as gen€ral as poslble and make
.ure that they sound right
whatever the play€r types in.

Although it is part of the
game to work out the vocabulary
o{ the program, you should never
enforce a stict input from the
player for the solutlon of any of
your puzzles (except passwords).
You must alwalrs tsy to work out
what the player is likely to type in
a given situation then cater for it
in your program. It is a poor
game if the player has to con-
stantly keep rephrasing his com-
rEnds to get the program to
understand him, especially iI he is
typing the obvious. He will even-

tually give up and assume thal he
has the wrong solution. For ex-
ample, if he has a boat the player
shor.rld be able to cross a river by
typing: "CROSS RIVER",..BOARD BOAT". "ROW
BOAT", etc. Don't provide "EM-
BARK" as the only acc€pted
command.

LOGICAL
MAPPING

I have stressed th€ importance oI
logic when drawing up your
puzzles and this applies equally to
the map of your adventure
layout. If the player ventures
no h from a cerlain location. go.
ing south should return him to his
original location. unless it is a
one-way route. He should not
end up at a third location simply
by typing h,,/o opposite directions.
Furthermore, if it is a one-way
roul€ it should be made clear why
it is not possible to retum. eg
"you hav€ jumped off the cliff"
or "the door slams behind you".

Using illogical directions
makes it impossible for the
adventurer to make a map of his
journey and whilst you may think

this is good fun, experience has
shown that the maio ty of
players are infuriated bv this type
of maze. It is quite possible to
construct a complicaled maze
without having to resort to il-
logical paths which are not
r€traceable. The use of these
reduces the game to a test of hial
and eror which can only be solv-
ed by accidenl. This is not what
adventuring is all about. The pro-
vision of this type of maze could
be justilied if a novel method of
solving it is devis€d, as is the case
in som€ oI the Acomsoft adven-
tures.

Another illogical tick used
by some adventure writerc is to
kill ofl the player at tandom. Th€
d€signer will aEange for there to
be a monster prowling one sec-
lion o[ the game and if you are in
that section when the wrong ran-
dom number comes up - end of
game. Thus the section is reduc,
ed to a test of patience while yor-r
constantly sav€ your position at
every move. and reload it each
time you get killed. How€ver, this
hick is permissible if there is a
valid way ot tending ott the
monster, as long as a logical
asrociation is established between
lhe monstd and the required

weapon beforehand. However, it
is acceptable to kill the player
suddenly if you clearly explain
the reasons for him being killed.
In this case he can avoid it next
time

Althou
mapping

gh
has

the subiect oI
already been

discussed. there are a few addi-
tional d€tails which can be incor-
porated to make the game more
olauable.' ' Make it easv for the player to
move about and explore his en-
vironTnent, particularly at th€
start of the game. Do not use 45
degree compass points, stick to
north. south. east. west. and oc-
casionallv up and down. These
make exploration much easier,
and are more convenient to type
in. Finally, do not kill the player
simply for moving about in the
dark, unless there is a good
reason which is explained in the
text.

You must decide for yourself
exacdy how easy or difficult your
adventure game is going to be.
However, by implementing the
techniques that I hav€ outlined in
this article, you will €nsure that
your game remains interesting
and playable, whatever the dif-
ficulty.
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Island Logic is a new company
associated with Island Records
who have been developing soft-
ware since the end of 1983 with
their eye very much on the disc
user market. and that meahs
BBC owners. Their first product
is The Music System, an advanc-
ed piece ol software containing a
Music Editor (based on
SYSTEM's progam), a Syn-
thesise, (Envelope Generator). a
manuscript generator called The
Printout and Th€ Linker. which
allows compositions to be shung
together. All these are directed
fiom a control screen employing
icon graphics, Macintosh-style.

As well as the composition
facilities, there is also a Keyboard
option which allows the playing
of notes from the keys. These are
digitally recorded for playback iI
required. There is complete con-
kol of volume and a built in
metronome.

The most important part of
the system remains the Editor
with its use of all four voices. 15
available envelopes, automatic
transposition, nume c or classic
Italian tempo notation and
automatic barline creation op-
tions. The Linker further in-
creases the power of this Editor,
which has always be€n th€ best
available for a micro.

Alllhe main programs come
on a single floppy disc (although
a hro part cassette version is
available). A second floppy disc
supplies the song and sound
library, backing tracks and pre-
defined sounds. To bring it all
under the user's control there is a
96 page user manual. Unfor-
tunately due to the necessity for
last minute changes in the copy
protection oI The Music System,
we were unable to give it
anything but the bri€fest of trials
here at A&8. However we now
have the full version and an ex-
haustive review will appear in the
pages of the February magazine.

M.W.

Visions Software Factory has
come up with some very nice
software in the past, notably such
games as Daredevil Denis and
Pengi.

Their latest ollering is
Galaxy Raiders which is a nicely
implemented version of the Atari
classic. Star Raiders. The theme
of the game is that you take th€
role of a starship commander,
paholling the galaxy and defen-
ding your starbases against attack
fuom nasty trigger-happy aliens.

There are three screen
displays used in the game which
you can select at any time. One is
an out-of-window view ol space
where all the action takes place in
3D. the other two being a galactic
chart and a damage report
screen. There is also a fourth
screen which is only seen while
the game is "ftozen" showing
your present status.

To move around the galaxy,
you select your destination on the
galactic chart which shows the
position of your starbases and of
course the evil aliens. Once a
destination is chosen, you may
use hyperspace jump to reach it
quickly.

Your ship is equipped initial-
ly with a certain amount of fuel
and replenishment is only obtain-
ed by docking with one of your
starbases. Weapons consist of the
inevitable laser and missiles
which may be guided to their

target by aid of a tracking com-
puter.

There is much more to this
game than can be written in the
space of a review and a good
study of the ten pages oI instruc'
tions is required to get the best
out oI the it. My elforts I must ad-
mit were not lar short of abysmal,
but I did manage to get beyond
the "rookie" stage - once!

Good use is made of
graphics and sound throughout
the game though I must say that it
is all fairly standard stuff for a
game of this type. There are
around ten keys to operate but
thls load may be lessened b9 the
use of joysticks. Other features
are those one comes to expect
these days - high score table.
sound onloff and a "freeze
game" facility.

In conclusion, I enioyed this
game but found it rather com-
plex, needing a good deal oI
thought and practice to achieve
any real degree oI success. Cer-
tainly though it is worth consider-
ing if you fancy yourself as a bud-
ding Captain Kirk. Right. beam
me up Scotty! P.R.

Ratlngs Table:

your score and damage inflicted
by the €nemy. Once you have
gained 99 damage points, if you
flv into the canyon wall or if you
run out of fuel. your shike plane
explodes and the game ends. For
every 10000 points you amass,
you get a chance to dock with a
sister ship to get fuel and repairs.

The game features excep-
tionally smooth scrolling and
some v€ry impressive graphics.
The game load is accompanied
by interrupt driven music and
detailed instructions. Extra op-
tions include sound onloff, quit
game and hall oI fame The
sound is also verv good and cer-
tainly adds to the enjoyment oI
this addictive and classy
shoot-'em-up. S.S.

Radnga Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

65%
70%
85%
75%
75%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
90%
70%
70%
80%

Eagles Wing depicts a shike plane
attacking a ludicrously well
defended river canyon. Missile
launchers, patrol ships and pill
boxes blast at you in an effort to
destroy you but your plane is well
armed as well. You can fire shells
or missiles to destroy these missile
bases as wellas the dams and gun
ships that appear in the later
stages of the game.

As the game progresses a
stalus display at the top of the
screen tells you how much am-
munition and fuel you have left.

Spooks and Spiders is another
game base on the popular
ladders-and-platform game
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:heme. You control a very well
animated little figure around the
screen avoiding contact with the
spooks, spiders and the skulls
which guard the corridors. First of
all. you must collect a key at the
rop of the screen then open all
the doors in the order specified
by a llashing arrow. Once all the
doors have been opened. a
damsel will greet you and you go
onto th€ next level in an effort to
rescue another one. There is a
time limit for each screen so you
must hurry.

The graphics are very good
The characters have been
carefully designed and they moge
smoothly in a realistic manner
Unfortunately. ihe sound is a linle
boring. However, the general
pres€ntation of the game is well
up to the usualSoftware Invasion
standards and includes most
Ieatures such as sound on off.
hall of fame and a nice title page
bul a fteeze option and quit op-
tion should have been included
as well.

There are three different
levels which when completed get
faster and Iaster and. overall. this
above average ladders and plar-
form game should please most
people. S.S.

Ratlnge lable:

You move a laser base from side
to side and fire at things swoop-
ing at you from the sky. Pretty
original eh? Admittedly the base
moves on a prettily drawn
planetary landscape. the things
that swoop down on you are
giant wasps and the graphics are
well presented. But that tired old
space invaders theme is not what
Iexpect from a game produced in
1984. Nor do I expect any new

\

arcade game not to olfer a
,olstick option to protect my
keyboard from the children's en-
thusiastic (l admit) bashing. I hied
a machine code patch, but the
program doesn't appear to use
the usual INKEY minus system,
so it didn\ work. The game is
very- noisy. but fortunately you
can tum the sound ofl.

ln fairness the game is much
superior technically to the early
space invaders games, and might
well have athacted praise if
releas€d a year or two earlier. But
technique without imagination is
6 barren in computer games as it
is io music or the arts. J.E.

Retingc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

I have noticed an interesting
hend for soltware writers to
realise that you don\ have to fill
the screen with lots of colours.
and that the lower resolut,on
screen modes (4 and 5) can be
used to good effect. leaving more
room lor a complex program.
Among recent programs praised
Ior th€ir graphics, Cylon Attack.
Aviator and Twin Kingdom
Valley all use the Mode 5 screen.

The choice of a crisp
monochrome Mode 4 display for
Blitzkrieg is quite satisfactory to
my mind, although we should
have been provided with an op-
tion to change the colours used
(green on black) to suite in-
dividual tast€.

Blitzkrieg is a tank battle
game which is cleverly written. At
the bottom of the screen is a fixed
view of your own gun turret
(which recoils realistically when
fired). On moving left and right
(keys or joystick) the distant land-
scape, at the top of the screen.
scrolls to simulate your cockpit
view. In the midground are the
tanks which you are fighting.
These appear at varying distances
and move, in real time, relative to
the landscape, whether you are
scrolling it or not. lf they stop and
tum towards you. you'd better
move quickly to avoid their
shells. When you fire yoursell the
shells take longer to reach more
distant tanks and the sound of
them blowing up is also at-
tenuated with extra distance. Dis-
tant tanks score more, and you
get promoted to increasing
military ranks as your score pro-
gresses.

Although war games are not
my lavourite theme. this game
did earn my admiration for its use
of sound and graphics in creating
an eflective simulation of the
three dimension world. It feels
like a cross b€tw€en a flight
simulator type program (on the
groundl) and an artade game.
One final impressive touch is that

the program plays a silent game
by itself when wailing lor a n€\e'
player to take a turn. just like the
ones in real arcades do. The
sound may also be switched of{ in
actualplay and a freeze game op-
tion is provided. My only com-
plaint is that one cannot escape
the program with a Control
Break at the end. I do object to
being forced to switch my
machine off and on (which is not
good for it). Otherwise -excellent. J.E.

Ratings Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
85%
60%
75%
85%

I haven't really got far enough
with this adventure to judge its
full range of descriptions and
puzzles. This might be due to my
lack oI skill in adventuring. but
having solved a couple of the well
known full siz€ commercial
games, I would rather put the
blame on the programmerl
Sadim Castle is a real time adven-
ture. and on€ of its most annoy-
ing features is a tendency to k,ll
you after a random amount of
real time. Since this even bears
no apparent relation to your loca-
tion or activity. there seems no
way of reasoning out a solution

- hence my limited progress.
despite much frustrating trial and
effot,

The instructions for Sadim
Castle. duplicated on the inlav
card and loading program, pro-
vide a ghoulish and blood thirsty
description of the castle's history.
Your task, in fact, is to find and
pul to rest the remains of a
woman walled up and starved to
death by her jealous husband.
Nothing I have encountered in
play has been especially nasty,
though the early discovery of a
bible. crucifix and clove oI garlic
provides a none too subtle clue to

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

40%
85%
50%
90%
6't%

55%
80%
50%
55%
65%
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hazards of a supernatural nature.
The screen is split into two

win d o ws. Instructions are
entered at the bottom and
messages displayed above, which
can make it hard to match up the
two. Inconsistenl and messy use
of coloured messages made me
long for the orthodox scrolling
screen of white text. Although no
indication of size is given in the
documentation, several things
make me suspect that this game is
not as large as others on the
marketr (i) the program does not
use all available memory on
loading, (ii) the save is exhemely
short and (iii) t€xt messages ap-
pear so rapidly that it is hard to
believe that any extensive com-
pression of text has been used.

On what I have seen. I can't
really recommend Sadim Castle
as anything special. Judged by
the incredible slandardq set bu
Level 9, it doesn't really rate ii
terms of conskuction. and it lacks
any unusual originality of content
to compensate. J.E,

Batlngs Table:

ed in true Asteroids fashion with
the added bonus of three smart
bombs which destroy everything
on the screen. As you go boldly
in search of jewelry, you will
meet various enemy ships and
from time to time, huge boulders
which disintegrate into smaller
pieces when hit.

Your fuel runs down at an
astonishing rate so it must be
topped up at frequent intervals by
docking with the mothership.
Also when you collect a jewel,
you must get it back to the
mothership before you can col'
lect any more. This oI course
means that you have to
remember where your mother
ship was, which makes things
rather difficult especially when
you use hyperspace.

The graphics in this game are
impressive and the characters are
very detailed, but the general
presentation of the game left a lot
to be desired. The inshuctions to
the game are absolutely minimal
and there are no exha features
such as sound on/off, quit,
tteeze ot even a hall of fame.
However. th€ inclusion of
boulders means that you can play
"Asteroids" as well as "Starmaze"
and overall, it is a very enjoyable
game. S.S,

Batlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
60%
55%
50%

ing of words etc. You score most-
ly by using things from the lower
half, although there is a bonus Ior
using up all twelve words at the
top.

When you have composed
your sentence, the pro$am then
asks the other players to judge
whether it is grammatical and
meaninglul (in the solo optlon
you must be your own judge).
One of th€ most entertaining
aspects of the game is the re-
quirement to conshuct a scenario
to convinc€ your fellow players
that ygur sentence could mean
something. Consider one of my
own creations: "The living com'
puter ought to move above the
road. with a notable loot in the
door, mostly in the afternoon and
evening." Well, there was this
robot salesman, you see, with a
revolutionary foot design that
allowed it to actually float above
the pavement...

There are some small flaws
in the program. For example,
there is a minor bug when a
sentence is reiected, th€ ran-
domisation procedure at the start
of play is unnecessarily slow and
the (optional) time limits are too

o(

short. However, it is written in
Basic with no hicks, and 9ou can
get into the program and modily
it if you wish. Disc owners will
also be pleased to note that
hansfer is shaighdorward and the
program will run happily with
PAGEat&1900. J.E.

Ratlngs Table:

.SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
85%
30%
80%
68%

Entertaining, educational and
original! Yes, it's all of these,
though it will leave the arcade
fr€aks yawning with its sedate
manipulation of t€xt on a Mode 7
screen. The program (sr.rpplied
with a properly prioted booklet)
has a database of 700 words, of
which you are dealt a random 12
on each play, shown at the top of
the screen. At the bottom is a
standard set of function words
(eg to, from, this), suffixes etc.
You have to compose a sentence
in the middle of the screen bg
choosing combinations of words
fiom top and bottom. There are
also various tricks to permit join-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
90%
70%
80%

You conkol a ship (which looks
deceptively like the one in
Meteors) around a maze in
search of lewelry. The screen acts
as a window over a much larger
playing area (the size of which is
not specified) so as you move
around, you can s€e a little mor€
of the maze. The ship is controll-
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Watch Your Weight is what the dieting and healthy eatlng brigade
(and do€sn't that mean most oI us) has been waiting for in the home
computer world for som€ time. It's one of those obvious applications
but one which takes a lot of work and research to get just righr.

The program is designed to b€ used in conjunction with the 36
page booklet and both are excellendy presented. The main menu. to
which you can return at any time by pressing Escape, sums up lhe
four main secfions oI the program: Do You Need to Diet, Calorie
Counter, Meal Plan Guide, and Monitor Your Diet.

If you haven't used the program before go stlaight to choice A,
Do You Need to Diet - which is quite naturally the crucial question.
The program requtes input for height and cunent weight. These
measurem€nts have to be given exactly as prompted, with the
STONES, POUNDS, FEET and INCHES all conecdy spelt. I would
have preferred the more flexible method employed later in the pro-
gram, ie prompting with the required word and accepting iust the
figure.

Once your measurements are in. the progiam tells you where in
the scale you lie, from "below ideal" to "obese". A graphical
repres€ntalion follows and this shows verg well the weight/height
calculation which is going on, utilising the {our colours available in
Mode 5. Unfortunately the scales Ior Stones (vertical axis) and Feet
and lnches (horizontal axis) are only inftequently labelled, every flve
stones Ior instance and 4'6' and 6'6'. This is due to the large
character size in Mode 5, which could have b€en compensated for by
redesEning th€ character s€t.

The program has been designed to make sure that no damage
can be done through its recommendatlon and this does mean that it
might not tell you if you are overweight when you may be slightly. If
you are on lhe border line o, any cat€gory then the user guide deals
with it very well. The graphical representation is bold and gets the
messag€ across, the book fills in the details.

The program now advises on how much weight you can lose lI
you wish (even if you happen to be within the given limits and at the
"desirable" weight). On entering the number of pounds (without the
earlier rigmarole), the program gives predictions on how many
weeks it will take you to lose the desired amount of weight at dif{erent
levels of daily calorie intake. Your lif€style is also taken into con-
sideration when calculating the necessary intake, €g sedentary 0our-
nalist in lront of keyboard) or actve (working on a bullding slte).

At thisstage your characteristics can be saved to tapefor recallin
the other program module, Monitor Your Diet. This acts rather like
your local slimming group. You have to check in each week, telling
the progtam how much you have lost. The program comes back with
statements like "You have lost more than expected this week but this
is normal during the first week of the diet". Friendly. Cror-rp therapy,
you and your BBC. A graph follows with your progress to date and
a predicted path lor the rest oI your diet.

Probably the most important pan oI the progam is the Meal
Plan Guide. This is your practical guid€ to losing thai exka w€ight.
D€pending on the targets you have been set for each day's calorie in-
take, the program makes suggestions for meals. There are details of
how many calories and how much fibre there is in each plan. If you
are on 400 maximum per meal then there are plenty ol interesting
things like Steak and Kidney Casserole and Grilled Chlcken. At 100
per meal it's down to Cabbage and Ham soup, Prawn Salad, Baked
Apple and Blackbenies, Tomatoes on Toast or an Open Sandwich.
There are detailed recipes in the book and some are mouth watering.
Only certain arnounts of each are allowed of course. Let's not forget

that we intend to lose weight!
The Calorie Counter is the foudh module and allows you to get

information aboul how well you are controlling your intake. Any
meal plan number or any Iood contained in the database can be
enlered. The program comes back with details about the number of
calories per measured amounl. The user can specify amounls. and
total dlfferent foods, thus giving an idea of how many calories go lo
make up your requirement. The program can also advise whether
you have gone over your requirement and whether that other ele-
ment of healthy eating - fibre - is present in your diet in the correct
quantities. The book goes into things like alcohol and low calorie
drinks. The database is a handy calorie guide with details like Milk.
fresh, UHT and skimmed.

There's no doubt that Acornsoft and the Consumers Associa-
tion have combined brilliantly to bring us the best in domestic soft-
ware. The program is highly practical and pretty friendly. The infor-
mation contained within is fairly up to date in detail and delinitely so
in attitude to eating and dieting. To be honest. it s a fair buy just for
the recipes for onion soup, chilli con carne. chicken and stir fried
v€getables, stuffed cabbage leaves, cod casserole and baked
bananas. So even if you haven't got a weight problem you can go
ahead and create one in orde! to use this program. excellent both in
content and execution- M.W.

Ratlngc Table:

75%
100%
90%

100%

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL
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lf somebody had come up to me
and said that Alligata had
packaged Blagger, Eagle Empire,
Neanderthal Man, Web Runner
and Monaco on the same tape
and were selling it for €7.95 then
I would tell them to go away and
check their facts.

This surprising move is most
welcome I am sure to those
punters who have not yet
sampled these very good
games. I don't know what the
original purchasers will think. Still
it makes economic sense to get
the most fiom your costly soft-
ware development and it works in
the music industry with compila,
tions of the best sellers, especiaily
of course around the Christmas
period.

Monaco is timely, since rac-
ing car games are back in vogue
with Pole Position and 3D Grand
Prix plus the eagerly awaited
Crammond spectacular. lt is a
straight up and down the screen,
scroll it quick and play it fast
game. Great fun, colourful and
noisy! Blagger is a real winner,
the first in what is turning out to
be a series of games designed
around the platform game with
Roger the Doger learning his way
around the tricky computer land-
scape.

Neanderthal Man is another
wander about lhe rnaze tgpe
game although much more
limited in score. Good for the
younger player this one. Eagle
Empire is an early game and it
shows. It's professionally produc-
ed but is essentially a space in-
vaders/galaxians combination.
Great colours though, smooth
swift action and keyboard/joy-
stick conhol. This can't be bad. all
on one tape- Then comes Web
Runner. Once again, not the
most sophisticated game on the
market but verg well presented
and programmed single screen
shoot-out stuff. The plaver havels
along the strands of web shooting
spiders. lt is a very enjoyable
game to play though wjth limited
lasting appeal.

*
:ilf;ffi,ffi
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Spaceman Sid is a product of
English Software Company who
brought us Airshike for the Atari
Computers a few years ago -and the two programs could cer-
tainly have been less similar.

The program loads in two
parts; the first contains the now
mandatory and typecast scenario
which, as usual, has nothing to do
with the game. The thought of in-
filtrating Martian defences to
destrog the enemy command
camps with a laser may once
have set the adrenalin flowing but
those days are long gone.

The introductory blurb con-
tains one or two impressive ef-
fects which materialise as part h^/o
is loading. After the elaborate in-
structions (and a quite awful
piece of music), an inward chor-
tle is the order of the day when
the bill of fare served up is merely
the old sidewags scrolling game.

Spaceman Sid moves across
the landscape in his "new XRs
laser-armed Rover" alias a rather
uglg shape distantly related to
some sort of vehicle I suppose.
Rocks, meteors, scout-ships
(aerial), UFOs and enemy bases
obshuct his path. These can
either be shot to pieces or jumped
over - and Ithought onlg Ian
Fleming coniured up such
vehicles!

No major complaints about
this package then. Alligata do not
come up with below par games in
the filst instance and when they
put a bunch together for our fur-
ther delectation, and at a bargin
price, it is time for those who did
not buy first time around to take
notice. Perhaps this will set the
trend for other games houses as
we move into 1985. M,W.

Ratlngs Table:

For BBC Model B

convert all the snakes without
bumping too many times, you go
on to a journey through an
asteroid storm! The asteroids
come hurtling towards you so
you must control the carpet to
avoid direct collision with one.
When you manage to come out
of this, the process is repeated,
again and again. The game ends
when your energg goes down to
zeto.

The fast flicker-free graphics
are good and the asteroids in-
creasing in size as they come
hurtling towards you is especially
impressive. Most important of all,
this game is totally original. Un-
fortunately, this does not mean
that the game itself is brilliant. In
fact, it becomes repetit,ve and
boring. Coupled with the fact that
neither the energy nor the score
is shown on the screen when the
game is being played and there
are no extra options such as
sound on/ofl. fieeze or qvit,
Sinbad cannot ce highly recom-
mended. S.S.

Rattngs Table

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
80%
80%
95%
90%

When the game starts. vou will
find Sinbad at the bottom of the
screen- In the air float evil snakes
and of course. the flving carpet.
You have to guide Sinbad on
his mission to convert all the evil
enemies. You convert the enemy
by touching them but beware, if
you touch a convert again, it will
knock you down to decrease
your energy. If you manage to

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
80%
60%
60%
65%
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The first two stages were
rather unexciting: one merely
ploughed on jumping and shooting
at a prettg sedate tempo. Subse-
quent activities held no apparent
promise of anv improvements to
come and my enthusiasm wan-
ed.

The graphics are quite pleas-
:ng in some places - for exam-
ple, when Sid's buggy is shuck by
some eaemy missile or collides
with an obshnction. its wheels are
propelled in all directions.
However, together with most

other features. they are largely
unspectacular

Overali. the game is
reasonable but presentS an over-
riding impression of deja vu
which squashes its appeal rather
quickly. V.S.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

55%
66%
55%
60%
55%

The latest and so far greatest in a lioe of car racing software for BBCs
is Software Invasion's 3D Grand Prix. Sohware Invasion has always
been renowned for the quality graphics in its games and 3D Grand
Prix is no exception. Judging from the loading time. the progam is
squeezing code into ever nook and cranny of the BBC memory map.
The game certainly will not work with any hybrid BBC systems, with
certain ROMS or Aries for instance.

The authors, Dave Mendes and Mick O'Neal, have produced a
superb Mode 2 screen. In the far distance is the range of blue moun-
tains (these might seem a bit out of place at Silverstone or Brands
Hatch but do acknowledge the in{luence of Atarisoft's Pole Position).
The track shetches out ahead with green verge and red and white
edging.

The player/driver views the action from low down in the cockpit
of his car. the dashboard directlg in front, the front tyres, nose end
and aerofoil begond. The impression of movement is given by the
red and white bands switching colours and is reinforced by the ap-
parent rotation of th€ tyre tread.

To some extent, 3D Grand Prix is a compilation of other well-
loved formula one games. such as Turbo 64 (gear changing), Che
quered Flag, Spectrum ldifferent tracks and cockpit) and of course
Pole Position, orginally on the Atari but now also available as a BBC
vercion. The latter dif{ers in that 9ou drive a car which you can see on
the track. ln 3D Grand Prix you are actually on the hack. When
other cars pass you. they slide by your shouider and when gou pass
them, you have to time the moment you cross back into their path.

When cars do appear over gour shoulder the 3D perspective is
pretty good. The cars are line drawings wiih some colour fill to
distinguish between them. As they move off into the distance. the
perspective is less realistic. By then however you are probably haul
ing on your joystick trying to get enough power to chase and over-
take.

Overtaking appears very easy for your computer controlled
competitors. not so easy for the player / driuet. It is nigh on impossi
ble without using good chunks of the grass verge. Slowing down and
slipstreaming (although there is no perceptible speed increase as in
real racing), followed by a wide turn around one of the Silverstone
bends can do the trick. You have to make sure that you get back on-
to the track before one of the bollards turns up and brings the race to
a crashing halt. Recovery from such a crash is immediate but you
have to accelerate from scratch after moving down into the lower
gears. There is little chance of taking emergency action to avoid a
bollard, if you are going at any half decent speed that is. You have to

"learn" the features of each hack.
Now and aga,n the gauge on the left hand side of the dash may

indicate that you have reached maximum temperature. There does
not appear to be ang need to panic however since there are no
discernable adverse elfects.

Unlike Pole Position there is no bunching of cars, no weaving in
and out, more a succession of one to one duels. If yoL-r succeed in
coming home amongst the first four on Silverstone you move on to
Brands Hatch and from there onto the other international circuits.

Features include joystick/keyboald switch (the centre of gour
steering wheel indicates which one gou are in). volume controls and
full information on screen about current position, score and high
score.

What really grabs you about 3D Grand Prix is the graphics. then
you realise that this is a difficult game and get down to the challenge
of winning. or at least progressing onto new tracks. Unlike Pole Posi-
tion 9ou cannot drive {erociously around the hack. outstripping the
opposition. More subtlety is required and some tactical racing 3D
Grand Prix is more like the real thing from that point of view and
overallan exciting and lasting game. M.W.

Ratings Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
90%
90%
85%
90%
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The title of this game cor.rld well
Iead you to expect a review of a
dungeons and dragons adven-
ture, but inhepid adventurers
should read no furth€r as Castle
of Gems is an arcade game, and
those who spend their leisure
hours in the arcades will
recognise its skiking similarity tb a
game called Crystal Castles.

Yours task is to guide Bertie
Bear(l) up and down the stair-
ways and along the walkways
and ramparts of a caslle, collec-
ting the scattered gems to score
points. Naturally there are the
usual bunch of meani€s who are
also scooping up the goodies
and. at the same time. exhibiting
a strong dislike Ior a certain small
yellow bear. Bonus points are
scored for collecting the last gem
before the nasties, which I can
assure you is not easy.

Guiding Bertie safely around
means avoiding the witches, gem
qobblers, qremlins and ghosts that
inhabit the castle. Deadliest oI all
are the roaming hees that have
an almost uncannv ability to track
down Bertie at lightning speed.
resulting in a trip to the woods
that is certainly no picnic for this
teddy Picture if you will, a bear
sprinting along the ramparts of a
castJe, hody pursued by four
homicidal treesl

When in trouble, you can
get your fury ftiend to step into
one of the lifts and be whisked up
to anothd level oI the castle. or
don the magic hat making him in-
vincible for a short while. Whilst
invincibl€. Bertie can kill off some
of the meanies for which bonus
points are awarded.

There are eighteen screens
to get through, nine on each sid€
of the cassette and all are dif-
Ierent configurations of a castle
drawn in 3D. Some of the castles
are of quite amazing complexity
and this, coupled with the use of
excellent sprite graphics, results
in a colourful game with plenty of
activity and interest.

You mag start at any level or
get the computer to change levels

98

"A new experience in getting
rich!" claims Millionaire's cassette
jacket. lt certa,nly is a new ex-
perience - I didn't realise earn'
ing !1000,000 would be so bor-
ing or pointless. Admittedly I only
got as far as !70,000 but it took
me about three years in business
to earn that much. and I couldn't
be bothered to continue further to

A n€wGxetftE C6 rN dtfil{<l FLSn

see if any exciting or diflerent
things were about to happ€n.

You are inhoduced to this
strategy game by being told that
you own a home comPuler and
have written a program whrch
you wish to market. You are will-
ing to put €500 into the project.
The decisions are up to you and
these will ditectly influence
whether or not you become a
millionaire.

Your company, Software
Inc, is formed and you choose
whether or not you want to
specialise in one type of ptogam,
and specifv what makes a good
program from a choice of given
qualities. Starting with a tenaced
house for gour office, gou begin
to do business.

The game rotates in monthly
cycles. You ar€ told about your
company's programs. sales,
tapes in stock. rates. ass€ts and
money borrowed and then your
sales progress is depicted
graphically. Next a news sheet
appears with a selection of items
which affect your sales.

The main part of the game
involves choosing the area you
are going to work at from vaious
options, for example programm-
ing, seeing Honest Harry which
involves buying cheap but
possibly dodgy programs or
cassettes, selling to retailerc, con-
verting existing programs to other
machines or trying to obtain a
loan.

You are also given Iive ideas
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at random which is quite
unusual. Other features include a
high score table. keys or Joystick
option and the abilily lo swilch ofI
the sound.

I have to confess. I am total-
ly addicted to this game since
receiving it for review. lt really is
amusing and Iun to play and at
the higher levels, provides a real
and lasting challenge. My only
criticism concerns the use of
sound. I felt that the jingles,
although good, could have been
better to match the quality of the
rest oI the game. Apart from that
this must b€ one ofthe best value-
Ior-money games around for the
BBC and deserves to do well. as I

am sure it will. P.B.

Ratlngc Table:

SOUNDS 65%
GRAPHICS 80%
DOCUMENTATION 90%
VALUEFORMONEY 1OO%
OVERALL 85%

to boost your sales which can
onlg be used once. Finally you
decide how much to spend on
advertising and cassette duplica-
tion. These options are repeated
over and over again each month
until you've earned your lortune
or given up and decided to sell
out.

Initially the game is quite
eoterlaining. You choose a
stategy, make some decisions
and watch you sales grow. It
doesn't take long before you
move up to a bigger house on
"The Avenue", but $adually the
repetition becomes more and
more tedious. As time goes by
and you earn more money it
becomes harder to sell programs,
which only adds to the frustation.

Success or failure usually ap-
pears to relate more to random
good or bad news items than to
making the right decisions.
However on one occasion, after
being given only bad news for
12 months ranging ftom poor at-
tendance at a computer sales fair
to needing repair work cosling
€4000, I eventually received the
good news thal one of my pro-
grams had been voted best of the
year. This seemed like the ideal
hme to spend €5000 on a TV
advertisement to boost my sales
sky.high. Sadly they fell. Ob-
viously the programmers know
something I don't.

No doubt this game will ap-
peal to some people but per-
songlly I wouldn't choose to play

til
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The dynamic combination of Mosaic (publishing) and Level 9 (pro-
gramming) has spawned a classic in th€ir software version of Terry
Jones' Eric the Viking. lt starts auspiciously at loading with the
quaintest opening tune you have ever heardl and allon the interrupts
as the rest is loading. Apparently Viking musical instruments includ'
ed pipes and plucked skings. Level9 has done its research and come
up with the appropriate sounds. At the same time i! helps to establish
a "feel" for the historical (mythical) period into *hich we are being
transported.

"Welcome to the Saga of Erik the Viking from Level 9 Com'
puting. What now?" Take a LOOK around. Eric is on a mountain-
side and. on descending to his farm, finds that his family has been
kidnappedl The scene is set. Details in the accompanying booklet
(with exkacts from Terry Jones'original) tell us that they have been
taken of{ by an army of stange creatures. The scene is set.

Eric's immediate world is that of his farm, yard, smithy, kitchen.
ice house, entrance and great halls. Nearby is the river leading to the
beach, the shore, rocks, a crag, the sauna, a green bank and the boat
house with the "good ship Golden Dragon". The world is populated
with objects such as hamms and nails, black pots of stew, furs and
footprints! You can tell from the outset that this is going to be a full
blown Level 9 adventure as well as a super story.

As usual the adventure has its own limited ability to understand

the two word, verb noun comb,nations which you enter but Level 9
are masters of the hint. If you are close then friendly messages like "l
almost understand" and "Try other words" are issued. There are
unexpected results to some actions (and "ln this adventure actions
speak louder than words!"). lf you jump on things they are likely to
break into their component parts for instance. EXAMINE is also a
handy word.

The text descriptions are pretty good but in Eric, Level t has
also included pictures of each location. You just hit the TAB key to
see them. Like Twin Kingdom Valley. the pictures are super and add
to the enjoyment of playing. A third size sctten window displays
four-colour graphics of allthe locations. Various picture elements are
obviouslv generated by the same drawing routines in the cause of
preserving memory but nevertheless they are good

Naturally there is a save game facility and there s a clue sheet
available from Mosaic if you need HELP. Everything you could ex-
pect ftom an adventure plus the magic ingredients of a stirring tale
and a stout hero in Erik (you). If this doesn t take -,-ou away from the
Christmas television then there is no hope M.W.

Radngs Table:

SOUNDS 90%
GRAPHICS 90%
DOCUMENTATION 90%
VALUEFORMONEY 90%
OVERALL 95%

it more than once, and would get
more pleasure with a greater
chance oI earning a million from
the newspaper's bingo. I.H.

Ratlngs Table:

each planet. there are aliens "in
need of blowing up Luckily you
are equipped with the Iatest Jet
Pack and a Quad Photon Laser
Phaser. If vou are hit bv one of
the aliens. you lose one of your
lives. Exrra points may be notch'
ed up by collecting various
goodies rhat fall from the sky.

On lhe first screen the aliens
are noi loo difficult to avoid but
on subsequent screens they
become more intelligent and
Eack you \lith ever increasing ac'
curac!

The characters are detailed
and the animation is very well
done The way Jet man walks
and the explosions are simply
brilliant. The sound is good and
all the usual features such as
freeze. sound on/off option,
onez'h,o player option and the
obligatory hall of fame are there.
To top all. Jet Pack is original
and very very addictive. Highly
recommended S.S.

Batings Table:

GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
95%
60%
50%

Jet Pac, alreadg a firm favourite
amongst Spectrum and Vic
owners, has now been conve ed
ro run on the Beeb and what a
good game it is!

The game starts with a
.ocket ship in three parts. This
ras to be assembled by picking
rp each piece in order and drop-
ping it onto the base segment
which is already in position. Once
:t is assembled, you need to fill it
rvith fuel pods as they appear
randomly. When fully fueled,
tiou need to board it and take off
to another planet. To make
rhings desperately difficult. on

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
90%

100%
90%
90%
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There are several painting pro-
grams on the market for the BBC
micro. though I have not had the
opPortunity to try them.
Therefore I cant make direct
comparisons but I must say that I
found MRM's Artist a well written
prograrn that is easv and en-
ioyable to use. The program runs
in Mode 2. reserving the top two
lines for a set of menus and pro'
viding the rest as gour canvas.
There are various options for
drawing on the screen. If you
choose line drawing, the program
uses a computer aided design
(CAD) technique known as "rub-
ber banding". You first mov€ the
cursor to the point at which you
wish to start and put the "pen
down". You then move your
potential line about wilh the cur-
sor keys varying its length and
position until vou are ready to fix
it in your chosen colour. This
makes it very easy to see what
you are doing before you commit
yourself.

Other CAD techniques are
used, for example in the options
to draw empty or lilled squares
and triangles. The shape may be
expanded or conbacted (using
( and )) and "dragged" around
by the cursor keys, once again be-
ing fixed only when you are hap-
py with its precise size and loca-
tion. There are similar options for
circles and ellipses. In the latter
case you can change the size oI
height and width independently.
Another very nice features makes
use of the eitended PLOT facility
for filling irregular shapes with
colour All you do is drag a ver-
tical bar and then adjust its size to
srand within the shape to be fill-
ed The fill will cover any black
background area either side of
the bar up to the n€arest line en-
counrered horDontally in another
colo u r

Screens may be saved and
reloaded lor sllbsequent work.
lh.Jugh with a lile size the better
pan oi 20K this will be slow if you
ale u5',r)9 caasetle tape If you
ha,e a screen dump routine for

deliberate random elements. One
clear bug in my version was that
the program seized up when I

typed QUIT
In summary. nothrng

oulstandrng. but a perfectly
plagable real time adventure if
you enioy this kind of game.J.E.

Ratlngs Table:

N/A
N/A
90%
70%
70%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

your printer you may of course
write your own Basic utility to
* LOAD the saved screen and

dump it. Allin all, thls pro$am ls
nice to use and makes intelligent
and full use of the micro's
operating system. J,E.

Ratlngc Table:

me in adventures. but you have
to eat and drink now and then to
maintain your strenglh.

There is nothing especially
original in the content, but the
program is generally well written
and perfectly playable if you en-
joy adventuring. Documentation,
so often neglected in computer
games, is excellent. You have to
get into a forhess, rescu€ the
masterspy Boris and elicit his help
in recovering the Fantasia dia-'
mond. I have succeeded with the
first hlo tasks so far without en-
countering a large number of
locations. but I don't know how
much is left to do.

One version is supplied on
tape to run on both the Electron
and the BBC (l tested it on the
latter). BBC owners may feel
cheated of the extra 7K that
could be used in Mode 7. but disc
dive owners will be pleased that
they have room to transler to disc
(the machine code will need
downloading before running). A
useful tip for BBC owners is that
Mode 6 is selected in the short
Basic loader and not changed by
the machine code. If you change
this to Mode 7 the program ap'
pears to run all right with the ad-
vantage of the better resolution
print. I suspected the presence of
occasional bugs in the program.
though it is hard to tell wilh

You play the part oI Slippery Sid,
the son of Roger the Dodger.
Espionage is your middle name
and having lorced your way into
the National Security HQ, you're
faced with a no retum iourney
through ooe of the most
dangerous and complex buildings
in the land.

This is one of the ever
popular exploring type games.
Because of the small memory
capacity, this type of game has
been slow in coming for the Beeb
but "Blagger" and now "Son of
Blagger" has changed all that.
The difference between "Son of
Blagger" and the others is that
you don't jump in and out of
various rooms. instead. as you
move Slipperv Sid. the picture
scrolls (pixel by pixel) revealing a
little more of the landscape. Slip-

A8B COMP|ITING JAN.'A'1| I JOO

N/A
N/A
70%
80%
80%

This is a text only adventure,
converted ftom the Spechum,
and appears rather Hobbit in-
fluenced in design. It has a large
vocabulary, fairly powerful
parser, is different each time you
play it (ie has annoying random
elementsl) and runs in real time.
Other characters come and go
and you need to elicit their help,
if friendly. and get rid ol them if
not. There is no random or
arbitrary killing. which infuriat€s
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rerv Sid is verg well animated
:nd well defined but because the
.,. hole picture has to be moved
:ixel by pixel in four directions-
:re playing area only takes up
:rird of the total screen area. a
-ecessity if the screen is to be
'roved at a reasonable speed
:lowever, this does not sedously
rffect the enjoyment of the game.
Also because of the complexity of
:re landscape. you need to plan
ahead and think as well as
nanipulate your nimble fingers.

As expected from an
?stablished software house such
rs Alligata, the presentation is

-igh with all the usual features
.uch as sound on/off and hall of
:3me.Recommended. S.S.

Ratings Table:

drink it, he is charged with exha
energy and the crazy springs all
disappear allowing him to zjp
round the maze in safety. The
respite is short lived however and
you are soon back dodging the
springs again-

Points are scored for each
key colleaed and a time bo.us is
awarded oh completion of the
screen. Should you fail to get all
the ke!6 belore rhe time limit you
lose a hfe The thing that in-
furiates me about this game is,
when you lose a life. gou also
Iose all dre keys gou ve collected,
so it's back ro squar€ one, or
ralhEr - ke! onel I have lost
count oI fie number of times I

have had eight keys and just
$aned making tracks for the door
only to be cornered and clob-
bered.

The second and third
rreens oI rhe game. which was

as far as Igot, feature bouncing
balls and hopping frogs instead of
springs. The mazes get increas-
inglg compiex as vou progress
and the inhabitants of the maze a
Iot more ef{icient in preventing
9ou from collecting the kegs.

The graphics are very good
and show that a lot of thought
and effort went into obtaining a
realistic looking 3D effect. For ex-
ample, all the characters on
screen have their shadow
beneath them as they move. In
the case of the bouncing springs
etc. the size of the shadow
changes in correct relation to
th€ir height as they bounce and,
with the little man- the shadow of
his legs as he runs changes in
relation to the length of stride.

Sound is quite good
although not outstanding. I did
find the "boing boing" of the
springs a little annoying after a

while and it had me searching for
the sound off key.

Apart from sound on/off,
other features include keys or
joystick option and a high score
table. Personally, I found guiding
the man round the sharp angles
of the maze hard to get used to
even with the keys - \rith
,oysticks almost impossible.

Mg only real criticism about
Nightmare Maze is that the author
should have made the first screen
a little less difficult. Some people
may find it too hard and get pur
off very quickly. But if you like a
game that provides an inluriating
challenge buy it. I don't think you
willbedisappointed. P.R.

Ratlngc Table:

SOUNDS 70%
GRAPHICS 80%
DOCUMENTATION 80%
VALUEFORMONEY 85%
OVERALL 80%

Now this is a strange looking pro-
$am that can only be described
as a rather specialist utility. Its
purpos€ is to reduce the amount
of space taken up by text
messages of the kind that you get
in adv€nture games and as such
is only Iikely to be of interest to
those developing such programs.
It claims to be able to reduce text
to 45% of its original size but one
of the main benelits of adventure
w ters in my eyes is that the
coding prevents the text from be-
ing read b9 those who want to
cheat.

AII that is required is for you
to tvpe in your text messages in
the numerical order that you
r,.'ant to recall them and then.
after saving a copy in case of
disasters. tell the program to do
its stuff. There follows quite a
delal' while the processing takes
place but after completion you
can * SAVE both the data and
its decoding routines for
reloading anywhere in memory
rhar u want. To get a particular

JOUNDS
:RAPHICS
]OCUMENTATION
.'ALUE FOR MONEY
]VERALL

60%
85%
65%
70%
70%

:he scenario of Nightmare Maze
:lnds you looking down onto a
raze drawn in 3D and the task is
:r guide your man around collec-
::ng the keys that appear at
.arious points. You have to col-
?ct eight keys to enabie you to
rpen the door at one side of the
-raze to escape to the next level.
.Vhy you need eight keys to open
rne door beats me! Anyway.
,our task is hampered by the
rresence of five lunatic springs
.uho are bouncing their wav
:round the maze. doing their best
:c flatten you.

Your only h€lp comes in th€
'crm of a cup of black coffee that
rppears now and and again in
:he maze. If your man Sleepv Joc
:an get to it quickly enough.rrrrl

Tltle
Publlfier
Machlne
Prlce

SOFTWANE SPECIALISTS

Tltle
hrbllcher
llachlne
Prlce

Nlghtmare Maze
MBlf Software
Model B
25.70
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message on screen all that you
need to do is pok€ the message
number into zero page and then
call up this routine and it appears
as if bV magic.

Whilst there are some
drawbacks. length of line and
method of input. this is likely to
be a useful package for those
wanting to get a quart into a pint
pot in their adventure programs.

D.C.

Radngc Table:

Some adventures are so easy that
they rapidly become boring.
Others are so difficult that one
gives up in disgust (or shame!),
and promtly goes off adventur€s
completely. The really good
adventure allows the beginner to
achiev€ some mobility and suc-
cess, while posing problems that
will give even the most wrlnkled
adventuret a time of real puzzling
before the solution comes (often
at about three in the morn-
ins. . . ).

This adventure, one o{ four
now available for the Acorn
machines, is delinitely one of the
best I have ever plaved ftom the
challenge point of view. It lacks
the graphics of their Wheel of
Fortune (even better!) being sole-
ly text. but it creates the kind of
world where the adventure lreak
will wander happily and with
growing frushation for several
weeks.

It is set around Camelot,
with vou taking the role of a
knight whose application to ioin
the Round Table is being decid-
ed. It is decided that you must
find the Holy Grail, and return
to Camelot with it. Well, it

SOUNDS N/A
DOCUMENTATION 90%
SPEEDOFRESPONSE 98%
DESIGN/COMPLEXITY 1OO%
VALUEFORMONEY 99%
OVERALL 95%

sound easy enough, doesn't it?
Down the hill you go, into a
Iorest where two knights appear
tc be impassable. Still, there is a
tree to climb, and it you happ€n
to have the right things with you,
and you take the right fork, you
might mak€ it to th€ swamp.

The SAVE game function
has been well used by mysell, so
that sudden death doesn't seem
too permanent, and I found this
a great help here as well. On to
the almost obligatory castle, com-
plete with dungeons and other
features which made this section
quite enjoyable, but also wher€ I
got stuck.

I found myself amazed at the
vast amount of data that Epic
have managed to cram in. It is a
program I recommend to any
fairly proficient Adventurer. P.I.

Ratlngs Table:

There are a whol€ rang€ of art
and drawing packages on the
market now ranging from the
sophisticated to th€ downright
poor. Th:s one comes towards
the poorer end of the spechum
I'm afraid. On booting the disc a
menu is provided from which you
can select your option. You can
start a picture, load a picture.
d€fine characters, save characters
and load characters.

If we take the last options
first we have a basic character
delining utility suite. Using this
you are able to deflne any or all
of the characters n\mbercd 224
to 252. There is a single 8x8
grid on which vou work one
characler at a time. The list of
characters that have been defined
is available at the side. However
nice this might seem it is really
only of use with the main drawing
program. There is no facility for

converting to VDU 23 definitions
whatso€ver. Although you can
store and load delinitions this too
is of little use away from the other
program. There is no facillty to
dellning h^ro characters as a unit
and no multi coloured option,
basic is the right description
without a doubt.

The main drawing program
is also at the very basic €nd of the
spectrum, Ior one thing there ls
only one mode available, Mode
2.

Whilst this does give a nice
range of colour there is a distinct
lack of resolution as you might
guess. There is no "rubber band'
ing" elfect so there is little chance
to try the position oI a llne
before fixing it and as deletioh is a
dlfflcult process requiring r€-
drawing in the background col-
our, this is a real problem. The
function keys are used to give
some effects but as no strip is pro-
vided you will have to develop
your own. All the other options
are called using the CTRL and
one of the letter keys.

There is some logic in the
choic€ of these keys, eg CTRL W
is wipe screen and CTRL T writes
text to the screen. The shangest
option is CTBL K which prints a
"kestrel" on the screen at the cur-
rent cursor position. Tobe honest
this is simply a gimmic and a very
sbange one at that. Another pro-
blem of the package is its wiping
of the screen on pressing CTRL
M to return to the menu. You
must rememter to save the
screen (CTRL S) belore taking
this action or your picture is lost.
It is interesting to note that the
only way that a screen is saved is
using a *SAVE. This means
that each saved screen takes 20K
oI space on a disc or five minutes
on a cassette. not exactly ideal.

I could go lurther in my
comments about this package
and its failings but suflicient to say
that this is not a serious drawing
program by any means. It is hard
to even describe it as a toy! D.C.

Radngc fable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A
N%
70%
60%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
30%
40%
30%
30%

Tltle

Publleher
Machlne

Prlce

Quert lor the
Holy Grell
Eplc SoItwalc
Model B/
Electon
t7.95 caec€tte,
f9.95 dlac

Tltle
Publhber
Machlne
Prlce

Art Deslgner
plCa Software
BBC B/Eleclron
f7.95 carcette,
t9.75 dlcc
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88C BASIC ROII USER GUIDE

* Full Rotl desc.iptionr ALL routines documented
* Adding NEI/J conmands* overlaying PRocedures
* 8ad Paogram salvaging* Complete d.isassemblerr Error recoveryr 8BC BASIC ] & BAsIC 2* EIectlon EASIC* massive ,60 pages
t I&al I,IAS GIFT !
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Adrian Dickens, author of the 'Adrrrcd tlser
Gui&r has founded ADD€R Publishioq to produce
high quality books. The EC 8f,slc frIl tEEfl GUIoI
is one of the first books from this exciting rEw
Cambridge publisher and contains a deta-iled
description of the BASIC R0t4 used in the Electron
and BBC Hj.cro. If you have ever wondered how a
h-igh level langLraqe Lke BASIC works, wsnted to
extend the available commands, recover from rBad
proqramsr or simply Iun a l00K EASIC program from
disc, then this is the book for you!

lf your local shop doesn't stock the book, we can
supply it mail orde! for tU.45 lnclusive of P&P.
There are lots of long proqrams in the book, so
don't weer your fingers out - buy the paograms on
t6pe for t6.84 (incl. 1596 VAT and postaqe),
To order send cheque or postal order to:
AIIIR Pr.blisfiinq, P0 Box 148, Cdtidqe, CAI zEQ
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Ihrsspace rsdonated in the rnterestsofhrgh standa rds of advert rsing

Thelollowing programsaresupplied on one40 kack or S0kack disc tor
BBC Model B.

S. SCHOOL ADMTNISTRATION
The s€t of programs included on this disc willcarry out lho lollowing

A til6 can be built which conteins pupil records, showing school
number, name, date ol birth, loeder school, calchmenl area, and
division/house/torm reierence.

Subjects can b€ added from up to lour diflerenl lisls coniaining sub-
jects at varaed academic levels according to the requirements o, the

lnformation can be extracled in the torm of lists with regard lo form,
s€x, sub,ecl (including set), leeder school. catchment area,

The inlormation in the rile is contained an such a waylhal the numbers
lor FOBM 7A and FORM 7C. as lilled in in JANUABY each year, can be
exlracted by runnin9lhe appropriate program.

The facility to alteriiles individuelly, or lo transler am6n d6d records to
a new lile at the beginning ol an academic year is also allowed for,

ln view of the lact ihat difterent schools will noed to have available
alternanve lypes of inlormation, any number of liles may be mnade
hom the mein lil6. co ntain in9 lhe basic pupil inlorm alion plus any other
type o, ,acls whlch are felt to b6 worthy ol recording. This allows tor
more personal c,eleils to b6 stored separalely jn a file nol generally
available.

Full nolss on usang the disc are included. Specil price rorA & B r6aders
€:10. Postage and packing e1. Please stete whether40 orSOlrack disc is
requir€d.

C&TV-
PARFITT PLOTTER

As reviewed in November A & B Computing

This is lhe rdeal addition lo lhe BBC compuler lor producing all
kinds ol drawings and desgns n three colours ,rom your
compuler Wllh lhe specal lOhl sensor il can read rnlo the
compuler any hard copy. The scriber and lhe dril/rouler alach-
menls enable a wide variety ol practical tasks lo be carrred oul by

the compuler

The ploller rs ideal lor draughlsrnen. designers schools. model
makers elc

Basic ploller 1270.00 + va1 = e310.50
(includes lape soliware. manual 3 pens and UK delivery)

Dr lllrouler 171.00 + val = 981.65

Power supply lor above 978.00 + val = !89.70
Opto-sensor C7il.00 + val = 185.10

Scflber €7.00 + val = !8.05
Disc sollware C4.00 + val = f,4.60

Complele kil as above e490.00 + val = e5ffi.50
TRAOE ENOUIRIES INVITED

Computer & Television Ltd
3 Havers Parade, Bishops Stortlord,

Herls CM23 3PQ
Telephone: Bishops Storllord (0279) 54253
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Every u,eek millions of advcrtisements
appear in print, on posters or in the cinema.

Most of thr'm comply u'ith the nrles
contained in the British Cr e of Advenising
Practice.

But some of them break the nrl(,s and
u'arrant your complaints.

If you're not sure ah)ut u'hich ottt's they
are. hou,ever. drc,p us a line and u',-'ll scnd lrru
an abridged copy of the Advertising CrxJe.

Then. rf an advrrtisemt'ltt txrthers /
vorr. y, rll ll be lLrsrifr.'d rn hrrht'ringrrs. J

The Advertisind Standards Authoritv. U
If an advertisement is #rong,welre here to put it right.
ASA Ltd, Dcpt 2 tsrook Hous..li)mnAr(,r Plac!. Londott \\'CIE 7HN

Butwhich ones
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Th€ computer can help save the
time and labour oftelephone calls
simply by use oI a well-planned
database (A&B Computrng -October 1984) to produce up-to-
date telephone lists of commonly
dialled calls. An automatic dialler
'phone needs its own special listl
mine sits- under
mediately beneath

glass
the

, im-
instru-

ment. Far more sophisticated
aids are to be had however, par-
ticularly modems.

A modem changes com-
puter signals into telephone
signals {MODulates them) and
DEModulates telephone signals
back to computq signals. As
tel€phone systems (and com'
puters) differ, the modem has
switches to matchl

- the speed at which the signals
are to be transmitted and
received (called the Baud
Rate),

- whelher stgnals can go freely
in both directions, called
"duplex" or in only one direc-
tion, so that each operator has
to switch (rather like th€
familiar "over to you" of radio
conversations) known as
"haltduplex". The kind oI
computer at either end,

- the telephone system's rules
for hansmitting' signals (called
"protocols").

Modems may be either:

- Acoustic - you place the
telephone handset in a
shaped plastic cup. The com-
puter signals are turned into
sounds which enter the
telephone receiv€r, and are
then tumed back into elechic
impulses and kavel down the
telephone wires. Signals from
the answering computer come
down the telephone wires, are
turned into sounds by your
telephone, then back into
electricity by the modem. This
is obviously longwinded and
surrounding noise may spoil
the signal. They are too clum-
sy for busy people and are not
covered in this review.

- Hard wired - these omit the
intermediate sound stage.
They plug direct into the
telephone jack-socket and the
telephone plugs into them.

Much of management is
about communication.

How can your computer
help?

the handbook makes this quite
clear, good equipment design
should be such that a device can
be used without reference to the
handbook.

The handbook states that
this operator switching can be
software conholled but gives no
hint as to how this can be achiev-
ed. I rang PRISM to ask and was
told, "Put the switch in the posi-
tion midway beh^reen Tx and
Rx."

I tried this but found there
was no such position. Perhaps
PRISM could clarify this and add
it to the handbook.

I was irritated that it came
with no mains plug fitted, par-
ticularly as a plug with a 5 amp
fuse is needed. For most people
this means a special enand to buy
one.

At a price oM9.95 (inc.
VAT), which includes the ROM
control chip, this is much the
cheapest hard-wir€d modem
available for the BBC and is
perfectly adequate if the use!
only wants access to
VIEWDATA,

PRISM
SOFTWARE
This excellent menu-driven pro-
gram makes:

- entering and leaving the
PRESTEL network,

- saving and printing individual
pages,

- recalling those that have been
saved,

- "down-loading" soltware
transmitted over the
telephone lines,

- leaving and r€ceiving mail box
messages

all become very simple.

Its limitation is that it offers
no facility lor businesslike user-to'
user communication. An ex-
cellent feature is that the program
allows full access to the com-
puter's operating system (to read
a disc catalogue, define a user
key or even switch off a diary
alarm) at any time.

The flimsy handbook is ex-
cellently produced, with helpful
screen pictures but, alas, no in-
dex or fault-finding procedures:

Thc thtuc mderns tcat.d-

When the modem is not being
used it is "transparent" to nor-
mal telephone calls.

Just as the modem imposes
a set of rules (as to how informa-
tion is to be sent) on your
telephone, so software is
necessary to impose rules on
your computer. The disadvan-
tage of programs on tape or disc
is the need to load before
telephone communication can
begin. An improvement is to
have the software on ROM.
which can be called up by a single
keyword.

THREE
HARD.WIRED
MODEMS:
PRISM 1OOO

This slim flat black plastic box is
large enough to sit under any

kind of telephone. It is excellent
for communicating with
PRESTEL - the huge Br[ish
T€lecom Database - but ,or
"user-to-user" communication (ie
between oflice and factory) it
only offers "half-duplex". While
this method of communication is
less likely to enor (because the
signals travelling one way do not
interfere with those moving in the
opposite direction) it r€quires
tedious switching between
"hansmit" and "receive". Nor
can it be used at all to get access
to some data bases or "bulletin
boards" which operate at 300
baud (30 characters per second)
"fuil duplex".

The cabinet is rather flimsy:
looks as if il would break if drop-
ped hard and the front conhol
panel is confusing in that to
switch "ON-LINE" you actually
have to move the switch ouoy
Irom the word "LINE". Although

MODEL B

Downto
- egg

Joo Vogler
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COMPARISON OF HARD.WIRED MODEMS

Name ol Databaae
Prlce (lnc. VAT)

CONSTRUCTION AND APPEARANCE
1 Big enough for'phone to sit on?
2 Big enough for auto-dialler?
3 Clear control panel?
4 Solidly made cabinet?
5 User port Iitted?
6 Accessory port fitted?
7 Mains plug fitted?

No
No
Yes
Yes
Yes

No

Yes
Yes
Yes but ugly
Yes
No
No
Yes

Yes
Yes
No
No
No
No
No

Yes
Yes
Yes
No
Yes excellent
Yes

PACE NIGHTINGALE
e136.85

PRISM IOOO
f89.95

8
9

10
11
12
13

MODEM HANDBOOK
17 Well produced?
18 Fully detailed?
19 Easg to understand?
20 Quick-start inshuctions?
21 Faulrlinding?
22 Detailed contents list?
23 Full index?

Promised
Promised
Promised

No
No
No

Provisional
No
No
Yes

No
No
No

Yes
Yes
Half duplex only
No
Yes excellent
Yes

Yes
Yes
Yes
No
No
Yes
No

OPERATION
Self -test sequence provided?
Will it link with Viewdata?
Full duplex user-to-user?
600/1200 baud both ways?
Is its own softwa!€ provided?
Approved for British Telecom systems?
OPTIONST Can it be fitted with:

- Auto-answer?

- Auto-dial?

- Soltware control?

Yes
Yes
Yes
Yes
No, uses COMMSTAR
Yes

Promised
Yes
Yes: not BT approved

Appears provisional
No
Yes
Yes
No
Yes
Sketchy
Yes

14
15
16

the book-keeper sending a
month's figures to the accoun-
tant, would reduce their
telephone calls to one quarter the
duration theg would have at
300 baud. Anyone hansferring
data over int€rnational 'phone
Iines should ensure they have this
feature.

PACE
NIGHTINGALE
MODEM
A business-like box, just a little
larger than the base of a standard
B.T. 'phone and, thoughdully,
just large enough lor my
autodialler to sit comfortably on
top. lt is well organised: the wires

disappear at the back and the
(rath€r ugl!) control panel faces
the user. I have been using an
acoustic modem for a year and
finding it tedious and frustrating
but the NIGHTNGALE certainly
made me sing like a bird! It came
with clean instructions and correct
cables (with plugs on). took me a
few minutes to insrall and worked
perfecdy fust time.

PACE Nightingalo: coovcoicntly lrtgo ooough fo, an .uto-dial
'phone to sh oD top. So is PRISM IOOO.

COMMS|AR'S oxce ent r.nge of communication optiot s

Thete is a wide range oI
operating modes and speeds.
The Iacilitv to hansmit at 1200
baud and receive at 75 baud in
full duplex operation (no "over-
to-vou" needed), is especiaily
valuable for the business that
sends large quantities of data in
one direction. The retailer,
making daily toading and stock
r€ports to a ceflkal warehouse, or

Bu, ler Ectlo 
'<on/xo,lA..lto LF Filter Prinler

OOOO Ctr.r*ter6 ir.t b{ll aer : ,+EOO I r.e

E'lulat?
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VieL, bur rer

coptrJ lo bt f t?r
Resat txjt {ar
&rtfrl bur rer
tlip? triJt ler

Srlect ?

AJto lin€ ,€ed
ilod?
XslTxo{ t

L(,cSl ectp
Pr in ter
Fi I ieruask

C ri4t.s.itel
oisc /
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COMMSTAR
To get lull benefit flom rhe
NIGHTINGALE however, you
need PACE's COMMSTAR
RCM chip. This offers three dif-
ferent modes of operation:

_ TO IAIK tO PRESTEL.

- To talk over the 'phone to
some other computer ter-
minal. This may be in another
office or factory of your
business, in your accountant's
office, or may be a com-
puterised service, such as a
specialist database for your
trade. An increasing number
of such services are becoming
available - no longer need
every solicitor have a great
library of case law. nor every
doctor a room full of medical
text books.

- To talk to another computer
over a direct wire connection
(less than 20 m€kes awag).
This is a welcome low-cost
alternative to an Econet {or
Torchnet) computer network,
both of which are larger than
necessary to link one manager
to one book-keeper.

For all these, COMMSTAR
offers a full range of functions.
This was the first of the three
packages I received and I soon
connected with PRESTEL using
far fewer keyskokes than with my
former acoustic modem. "chal
ted" to it (sent instrucrions and
r€ceived information in return),
saved individual pages of data on
disc to study "offJine" and at

PRISM toltw.t': Clcer monus and
communbetlons.

'|OOO: Chc.p bua oith llnited communicatlons cepahility,

leisure, without the heavy
telephone costs of studying "on-
line". A timer told me how long I
had been using COMMSTAR
(but not, unfortunately, the
'phone call dura6on). I marked
pages to return to them
automaticallg and, joy of;oys, for
the first time, managed to record
("down load") software kansmit-
ted by the Prestel computer,
never previously achieved.

Althouqh there are no oD-
tions cunently available, PACE
tell me they are just around the
corner. Watch this space.

COMMSTAR's hand-book is
a model for other manufacturers.
It is not expensiv€ly produced: a
hundred spiral-bound, A5 size
pages, copied {rom a good daisy
wheel manuscript, but very
accurate and free of "com-
puterese". In particular it has

- a detailed contents list at the
front.

- an intelligent introduction,
outlining scope and functions,

- concise summary instuctions
for the expert who wants lo
start quickly and does not
need detailed explanations,

- a glossary of technical expres-
sions,

- a separate summary of all
commands.

- a full and accurate index,

- a bright coloured, easy-to-
spot-on-the-bookshell, hard
cover.
It is a pity that the

cagy to usg but lhniled for

NIGHTINGALE instructions
(which came as separate dupli-
cated A4 sheets) ate not includ-
ed. However PACE inform me
that this is temporary, until they
have received full approvai for
using th€ device over the British
Telecom network, which they say
is imminent.

NIGHTINGALE and
COMMSTAR together come at
just under !160, including VAT,
or you can buy them separately.

MIRACLE 2OOO

This is perhaps the most exciting
oI all becaus€ it is the furthest ad-
vanced in production of useful
additional options. It is nicely
made with lhe neat€st contool
panel and imaginativ€ extra con-
nections as the rear for current
and future oDrions. Sadlv the
designers hive made 

- 
one

disasfuous error: it is too short for
a standard B.T. telephone to sit
safely on top, so it demands extra
desk space which most execu-
tives will grudge. It also comes
without a Iitted plug and requires
a 3 amp fuse.

The instruction manual
looks like (but does not admit to
being) a temporary one. The
pages are loose and have only a
paper cover. This is a pity
because it is detailed, thorough
and uery well written. with a brief
indpx an pxcellpnt technical
specification, a good fault finding
section and clear diagrams,
showing th€ different control set-
tings for different applications.

It has the widest range of
operations offering 600 and 1200
baud, half-duplex communica-
tion in add,tion to everything that
PACE offers. This would be par-
ticularly useful for businesses that
are going to send large quantities
oI data in both directions: for ex-
ample, as the equivalent of a per-
sonal telex link, for computer
conferencing, etc. It can also
hansmit at 1200 baud and
rcceive at 75 baud for duplex.
Like PACE it can be used over
telephone svstems that use
American protocols. It has no
control ROM of its own,
MIRACLE will supply COMM-
STAR (at !34.95 inc. VAT - a
slightly higher pdce than PACEI).

o
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OPTIONS
MIRACLE olfers:

- auto-dial

- auto-answer

- software control.
I have not been able to test

these options fully as MIRACLE
did not send one vital cable until
too clos€ to the editor's deadline.
Also at the time of w ting the
auto-dialler is not approved for
use over the British Telecom
system.

The auto-dialler enables a
standard rotating dial telephone
to be contolled from the BBC
kevboard. Up to ten numbers can
be stored and the system will
automatically re-dial numbers
which are not connected at the
first ty.

Software control is achleved
by a combinatlon of disc with
communicatlon ROMs such as
COMMSTAR. lt not only sup-
ports auto-dlalling, but wlll select
the communication mode from
soltwar€ (baud rate, protocols
etc) and will 'pass the user's
Custom€r ldentity numbers to
PRESTEL. As access to
PRESTEL "by hand" is such a
ledious business. this is most
welcome - by judbious coding
the user should be able to link with

PRESTEL (or any other data-
base) with a mere two or three
key-strokes.

Neither of these options
came wrth proper op€rating in-
stsuctions, they are too new.
Their development is srill in a
state of flux and readers should
r€gard this review as merely an
interim report. lshall keep you
updated as the situation changes.
The golden rule is to buv equip-
menl with the potential to exploit
the exciting developments thal
will undoubtedlv take place
within the next uear. I am confi-
dent that boih PACE and
MIRACLE come within this
category.

Optlot E lo, ah. frTIRACLE WS2OOO: Auto-dirl ,,rd soltwrtc control
.n .vabbb but ,rot yoa .pprovad lo, utc on Biairh Tcbcom
natwo*r.

MnACLE WS2OOO: Atlracliyc contrcl p.nol but too sho.t ,o, the
'phonc b sit oa lt.

GLOSSARY OF IERMS

acouatlc
acouatlc modem

auto-ancwet

autodlaller
(automatlc dlaller)

bulletln board

baud rlte

to do with sound
one that turns computer signals into
sounds. which the telephone turns
into telephone signals and vic-versa I

device on a modem that allows
incoming 'phone calls to access a
computer without human intervention
a 'phone that stores numbers in
memory, so thev can be dialled with
one or two key-presses
a small computer data base that can
be read over the 'phone by another
computer
the speed at which signals are
hansmitted or received. 300 baud-30
characters per second and so on
to s€nd instructions and rec€ive
information in return
record softwar€ transmitted to you by
another computer
syst€m in which signals can havel
fteely in both directions
system in which signals can travel in
only one dkection; each operator has
to switch when he has finished
hansmitting or receiving
on€ that omits the acoustic stag€,
turns computer elechical signals direct
lnto telephone elechical signals
a device that changes computer signals
into telephone signals and v,ce.versa
British Telecom's huge VIEWDATA
system
telephone system's rules for
transmitting signals
system to conhol a telephone
operation ftom software
allows normal telephone calls to take
place as iI it was not present
a computer talks over the 'phone to
another (i€ between oflice and factory)
data base that can be read over the
'phone

chat

dorrn load

duplex
(or full duplex)
hall-duplex

uaer-to-user
communlcatlon
VIEWDATA

hard.wlred modem

modem

PBESTEL

protocolc

softwlre conlrol

trrnap.lent
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1EEEExperiment
David Abbott

WHAT IS THE
IEEE.488
INTERFACE BUS?
Also known as the General Pur-
pose Interface Bus (GPIB), the
Hewlett-Packard Interface Bus
(HPIB), and the lnternational
Electrotechnical Commission
0EC) 625 bus, the Institute of
Electrical and E le ctro n ic
Engineers (IEEE) standard
number 488 delines a 'standard
digital interface for program-
mable inshumentation'. Original-
ly written in 1975 and revised in
1978. the standard deals with
systems that use byte-serial, bit-
parallel means to transfer digital
data among a group of instru-
ments and system components.

Put simply this means that
data is hansmitted over the inter-
face a byte at a time (byte-serial),
over eight separate data lines (bit
parallel). The flow of data is con-
holled by three command lines
which are used to indicate the
successful passage of data from
one instrument to another. This is
known as a three-wte hand-
shake. In all lherc arc 24 lines
connecting inskuments on the
bus, comprising eight data lines,
eight ground lines and eight com-
mand lines, three of which are
the handshake lines. the other
five handling general interface
management:

There are two types of data
transmitted on the bus: data used
to manage the interface itself, and
data used by the devices con-
nected by the bus. ln the
IEEE-488 standard these are
known as interface messages and
device dependent messages
respectively. Devices connected
by the bus have one or more of
the capabilities of listening, talk-
ing and conholling. Under the
conhol oI interface messages a
listener can receive device
dependent messages from
another device on the bus. and a
talker can send device dependent
messages to another device on
the bus. A controller sends the in-
terface messages that command
the specific actions in the other
devices. An example of a listener
is a power supply which receives
information on a voltage setting

Exhaustive testing for
Acorn',s IEEE.

and acts upon it. An example of a
talker is a d,gital thermometer
which, when commanded, hans-
mits its current temperature
reading. A digital multimeter has
both the ability to listen and to
talk, and a computer usually has
all three abilities of listening, talk-
ing and conholling.

THE ACORN
IEEE.488
INTERFACE
The Acorn interface was design-
ed for Acorn by a company called
lntelligent Interfaces Ltd, who
also manufacture the unit. The
interface supplied for rev,ew was,
unlike a lot of review hardware. a
production unit, working to the
full specification. and containing
complete documentation. It arriv-
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is permanently attached to the in-
terface, but has a 34 way header
to allow connection of further
lMHz bus pedpherals at the
same time as the int€rface. The
interface does not derive its
power supply ftom the cornputer
but has its own mains connec-
tion. In the same styl€ as the
computer, the interface comes
with an integral mains lead with
moulded three-pin plug and on-
off switch on the rear panel.

On opening the interface
one is struck by how little there is
inside. The elechonics, nine in-
tegrated circuits and a handful of
passive components, are on a
single printed circuit board, and
the largest single component is
the mains transformer. The con-
struction is excellent. The three
main integrated circuits ar€
socketed, and the board does not
contain any modifications. By us-
ing shrouded connectors on all
the a.c. leads, it is impossible to
touch the mains supply
anywhere.

The user guide also reflects
similar attention to detail. A
spirally bound A5 volume of 64
pages and appendices, it is clear-
ly laid out and properly printed. It
contains introductory information
to get the user going, then goes
into a deeper studg oI the inter-
face operation. A complete list of
the IEEE commands is given,
with programming examples and
a clear description of the com-
mand and its effect. The guide in-
cludes a short description on us-
ing the filing system in assembler,
and gives the structure of the
OSWORD block for each com-
mand. There are appendices
covering the minimum abbrevia-
tions for each command. error
messages, and the fitting of the
filing system EPROM. The guide
finishes with a single page index.

Despite recommending at
the beginning of the user guide
that the IEEEFS EPROM be fitted
by a dealer, appendix 5 gives
very detailed instructions on how
to fit the EPROM yourself. As
with the hardware. the EPROM
supplied contained the curent
production filing sytem, version
0.02. Given Acorn's penchant
for multiple issues of filing
systems (eg Econet), it was grati-
fying to find from a phone call to

ed in an expanded polystyrene
box with one side thoughdully
marked 'TOP'. Inside, in addition
to the interface, was an EPROM
containing the IEEE filing system,
a ribbon cable for connecting the
interface to an inshument and the
user guide, also produced by In-
telligent Interfaces. Also supplied
with the review hardware.
though perhaps not standard
issue, was an application note
written by Intelligent Interfaces on
the use of functions and pro-
cedures in programming the in-
terface in Basic.

The elechonics of the inter-
face are housed in the standard
Acorn box (teletext adaptor, se-
cond processor etc), and connect
to the lMHz bus by a 34 wag rib-
bon cable. Being only 50cm long
the cable dictates that the inter-
face is placed next to the
microcomputer. The ribbon cable
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Intelligent lnterfaces that this was
the definitive version despite the
'tempotary' sound of the version
number (no OS 0.10 here). On
installing the EPROM and typing
,r HELP IEEE one is greeted by

the rather curt'IEEE Filing system
0.02'- 'Please refer to the User
Guide'. not the usual list of
available commands. As the IEEE
commands are not issued direct-
ly, prefixed by an asterix as in the
DFS,.perhaps this omission is not
surpnsmg.

USING THE
ACORN
INTERFACE
Having install€d the EPROM and
connected the interface to the
lMHz bus everything was ready
to go. Starting at the simplest end
I chose to control a singl€ listen-
only device, a power supply,
which was connected to the inter-
face with the supplled cable.

Communication between
the computer and the interface is
through two channels. A com'
mand channel is used for
transmitting bus commands and
for receiving information on the
interface status, and a data chan-
nel used for transmitting and
receiving data to and from other
devices on the bus. This rather
unusual approach is a conse,
quence of the communication be-
ing through a filing system rath€r
than a more conventional I/O
driver.

The first steps therelore are
to select the filing system and to
open the command and data
channels:

IO * IEEE
20 cmd5 = OPENIN

fCOMMAND")
30 dataB = OPENIN

(.DATA')

The integer variables used in
lines 20 and 30 can be chosen to
suit your needs, but having been
assigned, all transfer of informa-
tion is referenced by these
variables.

The bus address of the
power supply is assigned in a
similar manner:

40 power% = OPENIN("5")

where'5'is the nume c address
set up on dual"inline switch on
the rear of the power supply. All
devices on the bus have a
numeric address which is used to
uniquely identify them. The com-
puter mllst also be assigned an
address. Any number between 0
and 30 is acceptable, though
custom has the system contioller
assigned to address '0'.

50 PRINI f, cmd |f, "BBC
DEVTCE NO'. 0

This instruction is sent to the
interface through the command
channel referenced bv the integer
variable 'cmd%' assigned in line
20. The phrase "BBC DEVICE
NO" is one of the 28 commands
that may be issued to the inter-
face. It can be typed in full or ab-
breviated to 'B'. All commands
have abbreviated forms with the
most used commands abbre-
viated to a single letter. The sav-
ing in memory space comes with
a lack of readability, a problem
experienced in normal basic
operation when using long
variable names-

Having assigned addresses
the interface is initialised with the
CLEAR command. and inshu-
ments prepared lor remote
operation with the REMOTE
ENABLE command:

when the string has finished it
recognises particular characters
as marking the end of the shing.
These characters may change
ftom one ,nstrument to another
and should be set up if they differ
from the default character of 'line
Ieed'. The power supply r-rsed

recognised'carriage return/line
feed'. so:

t0 PRINT # cmd%, 'END OF
STRING", CHR!(13) +
cHRt(10)

This finishes the prepara-
tion. It seems awkward, but only
needs to be done once. so can be
relegated to a procedure:

10 I IEEE
20 PROCtnltialtce

This gives readability to the
main program flow, and defines a
procedure that could be used in
subsequent programs.

The power supply used had
t'wo ranges, 0-10V, and 0-50V,
with 1000 discrete programmable
steps in each range. The required
voltage had to be translated to a
particular step in the 0-999 range
and prefixed with'1'lor the lower
range , and '2' for the h
range, giving an effective

igh
fo

digit number between 1000 and
2999. This number is then
hansmitted to the power supply
as a string.

A combination of function
and procedure was used to get
round the problem of a pro
c€dure not returning a valuel

30 REPEAI
40 voltage = FNgelvoltg
50 PROCvoltc (voltage)
60 UNTIL FALSE

The function to obtain the
required voltage could be a sim-
ple INPUT statement, or could
include limit value checking, to
ensure that the requested voltage
lay between 0 and 50 volts. The
procedure to set the voltage has
to scale the voltage within the re-
quired range, conve it to a
string, and hansmit it to the inter-
face:

100 DEFPROCvolts
(voltage)
IF VOLTAGE > 9.990
THEN voltct = STR$
(2OOO + INT
(voltage/0.05 + 05))
ELSE volbi = STR$
(1000 + INT(voltage/
0.01 + 0.5))
PRINT I cmd% ,

"LlSfEN", powerB,
.EXECUTE"
PRINT 7 data %. volts
PRINT 7 cmd%,.UNLISTEN"
ENDPROC

I t0

120

150

When these lines are ex-
ecuted the power supply that has
been assined to 'power%' sets
itsell to the voltage 'voltage . This
may seem very long winded, and
is compared with other dedicated
conhollers. but by using the func-
tion and procedure statements
available on the BBC computer,
a concise and readable main pro-
gram can still be maintained.

GETTIN IN
DEEPER
Having mastered the control of a
simple listen-only device, the

130
140

$

ef
ur

6O PRINT.CLEAR"
7O PRINT.REMOTE EN

fi ctrril% ,

#cmd%,
ABLE"

Everything is nearly ready
now for the power supply to be
given an instruction. This wil be a
shing of ASCII characters. In
order for th€ device to know
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next step was to link in a talker so
that information could be receiv-
ed by the computer. The obvious
complement to the power supply
was a vollmeter connected up to
measure the voltage set upon the
power supply.

As the interface has already
been set up the only preparatory
statement necessary is to assign
the address ofthe meter in PROC
initialise:

E0 dvm% = OPENIN ('7')

The taking of a measure-
ment is a two stage process. Firsl
ly the meter has to b€ set to
measure the correct function.
volts in this case, with a given
resolution. More complex meters
might require more information
such as which input on a multi-
input instrument, whether a
number of readings are to be
taken and averaged, is any pro-
cessing of the reading necessary
before outputting the data €tc. ln-
formation on the codes required
are obtained from a particular in-
struments handbook.

For the meter in question the
setting up was accomplished by:

200 PRINT # crmd%,
"LISTEN'. dvm%, "EX-
ECUTE"

210 PRINT f data %,
'J3D3TlNlYlQlR0"

220 PRINT lcmd%,
'TRIGGER", dvm%,.EXECUTE"

230 PRINT ficmd%,.UNLISTEN"

This sequence only needs to
be executed once unless any of
the parameters in llne 210 need
to be changed, so it can normally
be included in the initialisation
procedure.

As actually reading the
met€r needs the return of the
measured value, this is handled
by a function call:

90 answer= FNmeter

The block data transfer in-
structions'READ BINARY',
'WRITE BINARY', and
'TRANSFER' are Ior moving
specified numbers of bytes both
between a controller and an in-
strument and between two in-
struments - one acting as the
talker, the other as the listener. In
this wa9 data dumps mag be per-
formed by copying the contents
of a inshument memory shaight
to a plotter.

The scond group, instrument
status, covers the use of serial
and parallel polls and bus status.
The status request command
'STATUS' returns an integer's
worth, ie.four bytes, of informa-
tion on the bus status. Individual
bits indicate the cunent status oI a
number of bus functions. To
check for specific states the re-
quisite bit has to be masked out.
For instance if an instrument
needs attention from the con-
holler, it generates a service re-
quest (SRQ). The presence of an
SRQ is indicated by bit 5 in the
status word being set. This could
be handled by:

490 DEFPROCctatuc
500 PRINT # c'fldx ,.STAIUS"
510 INPUT # cmd%, st.te
520 ctate% = ctate% AND

&20
530 IF ctate% = O ENDPROC

If SRQ is not set the status
procedure terminates, otherwise
the SRQ must be handled. How
to handle the SRQ brings in the
serial and parallel poll instruc-
tions. If there is onlg one instou-
ment on the bus then it must be
generating the SRQ and it can be
accessed directly using a serial
poll. This inshucts the instrument
to return status information to the
conkoller. from which the con-
troller can work out why th€ SRQ
was generated and take ap-
propdate action.

If th€re is more than one in-
strument on the bus, then which
one has generated the SRQ is not
known. Two courses of action
are then open to the conholler.
Either it can serial poll each in-

3O0 DEFFNmeter
3r0 PRINI f crmd%,

'TALI(", dvm jE

320 INPUT # d,a,ta%,
voltagei

330 PRINT f, cmd%, 'UN-
TALK"
340 = VAL (voltagei)

The way the transler works
should be fairly obvious from this
function. A particlar instrument,
here denoted by 'dvm%' is com-
manded to talk. ie transmit its
data. This is inputted on the data
channel into the variable
'voltage$'. The command 'UN-
TALK'puts the bus back into a
quiescent state, and the value
hansmitted is turned from a shing
to a numeric value using the
function 'VAL' and returned to
the calling program.

MORE
ADVANCED
USES

1 - Block data hansfer
2 - lnshument status
3 - Bus status conhol

strument in turn until the one
generating the SRQ is located, or
get the instrument to 'own-uP'bY
using a parallel poll. In a parallel
poll each inskument is allocated a
particular bit in a slatus byte.
When a parallel poll is issued the
instrument generating the SRQ
sets its bit in the status byte, thus
the controller can immediately
distinguish which of eight in-
struments (lhere are only eight
bits in a byte), is tequesting atten-
tion. This particular inshument
mav then be serial polled for
moie specific informaflon This
sequence is illustrated in the
following code:

540 PRINT #cmd%,.PABALLEL POLL RE.
QUEST

550 INPUT 7 cmd%, polljE
560 lF poll% AND 4 PRO-

Ccertal-poll-dvm
570 IF poll% AND 6 PRO-

Ccerlal-poll-pau
580 IF poll:f AND 6 PRO-

CcerlaLpoll-pcu
580 ENDPROC
590 DEFPROC

serlal-poll-dvm
600 PRINT # cmd|f,

"SERIAL POLL".
dvm%, I

610 INPUT # cmd%.
.tatu.3

620 itatus = ASC (statu69)
530 IF ctatus AND &40=0

ENDPROC
640 status = ctatus AND 7
650 IF status = 4 PBINT

'Out of range value"
660 IF etatuc = 5 PRINT

"Unrecognlsed
character"

670 ENDPROC

The digital voltmeter used
was set to respond to a parallel
poll on bit 3 (line 560). When
presented with a se al poll com-
mand it returns one blrte of status
inlormation (line 600), bit 6 of
which is set iI it generated the
SRQ (line 630). This check is

merely a 'belt-and-braces' way of
double checking the origin of the
SRQ. If it did generate the SRQ,
bits 0,1, and 2 are set to indicate
one oI two error conditions, these
are examined on lines 640-660
and appropriate messages
printed out.

Associated commands not
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The simple examples of the
previous section where a talk-
only device, the power supply,
was set to a given voltage, and a
talker/listener, the voltmeter,
was set to a known state and
made to transmit a measured
value, may seem trivial, but in
essence such sequences are all
that is necessarg in perhaps 80%
of applications. Transmission oI
slmple strings between in-
shuments and the controller is all
that is necessary to measure the
frequency response of an
amplilier, to measure the fre-
quency spechum oI an oscillator,
or measure the performance of a
complex electronic system.

So far we have only seen 10
oI the possible 28 commands in
use. The remaining 18 lall into
three groups:



used in this example are
"PARALLEL POLL ENABLE"
ANd ..PARALLEL POLL
DISABLE" which enable/disable
the parallel poll on a specific ad-
dre sse d instrument, and
"PARALLEL POLL UNCON.
FIGURE" which stops all in-
shuments taking part in a parallel
poll.

In large systems having
more than eight polling in-
shuments, there may be lwo in-
struments responding on one bit
of a parallel poll. In this cas€ it
might be necessaly for the con-
boller to serial poll each to ffnd
the instrument r€questing ser-
vice.

The third and final group of
commands are those associated
with general bus status contol.
There are four pairs of com-
mands handling similar Iunctions,
and a single un-paired com-
mandl

LOCAL LOCKOUT - Iocks
panel controls on a specified
device

These ate all self-
explanalory and are used in a
variety of ways. For instance 'GO
TO LOCAL'would enable an ad'
justment to an instument to be
made. s€tting a power supply
voltag€. whilst other instrum€nts
wsre still under bus conhol.
'REMOTE DISABLE' on the
other hand might be the last state-
ment in a program, that retums
all instuments to local conhol
before halting .

Not all instruments respond
to all commands. A careful ex-
amination of the operating
manual will reveal which do not
respond to polling, or do not per-
mit block tansfer of data. The set
of 28 commands, though, allows
a5 much cootrol as each instru-
ment permits. giving the pro-
grammer the opportunity to ex-
hact as much from the instument
as possible.

IN CONCLUSION
On the hardware side the inter-
face was virtually faultless. Its
constuction Ls sound with several
nice touches. such as the cover-
ing of all points at mains voltage
inside the intedace. With so few
components the reliability should
be good, but if anghing does go
wrong lhen maintenance should
b€ shaighdorwad due to the ease
of access.

My only quibble on the hard
wae side is with the cable connec-
ting the interface to the in'
struments. The usual configura-
tion is lor a screened cable with a
stackable conn€ctor at each end.
The cable supplied by Acorn is a
ribbon cable with a non-stackable
connector at each end. This
forces the conholler to be at the
end of a chain, or a single branch
in a star-connected system which
is a limitation not experienced
with other conhollers. ln addition
the non-stackable connector does
not have the screw-fit attachment
found on conventional bus con-
nectors, Ieaving the possibilitg of
it becoming disconnected behind
a bank of equipment.

When it comes to the soft-
ware, different people expect dif-
ferent things. The command set
in EPROM enables you to per-
form quite complex bus control
operations, but in a rather
laborious fashion. The need to
operate at the 'TALK/UNTALK'
level is baianced by the ability to
conflne these sorts of operation
to functions and procedures, in
which case th€ main program
flow takes on the look of a higher
level controller.

Documentation, though not
abundant, is suf{icient, and what
there is is well written and well
presented. It is though aimed
more at the experienced user
than at the beginner. A novice in
programming instuments on the
bus will need more information
than the user guide provides,
particularly as the low level ap-
proach to conhol means that the

programmer is not protected by a
sophisticated l/O driper .

I experienced no problems
with the int€rface. I plugged in
the EPROM, connected up the
l MHz bus and away it went.
However another interfac€. pur-
chased by a colleague, failed to
work until a pull-up resistor was
connected to pin I of the
EPROM. Talking both to In-
tellient Interfaces and to Acorn
failed to throw any real light on
the cause. as it seemed to be an
isolated incident that no-one else
had reported.

Whilst not exactly a pro-
blem. I did come across an 'effect'
which was a little disconcerting.
In common with all filing system
ROMS, the IEEEFS moves
PAGE upwards in memory to
claim space for a work area. lf
thls space is re-claimed for pro-
$am use it can stil be affected by
the IEEEFS. Pressing ESCAPE or
BREAK/OLD causes certain
memory locations to be overwrit-
ten, resulting in a corrupted pro-
gram. This could be embarassing
if one was hying to run an
analysis pro$am on data col-
lected over the interface, where
all memory space was valuable.
This effect is due to the necessity
to leave the bus in a known state
if a control program was inter-
rupted using the ESCAPE or
BREAK keys. As the claiming of
work space, and th€ overwriting
of these memory locations takes
place even if the interface is not
connect€d (cI the teletext adap-
tor), then the only way out is to
remove the EPROM. Not a prac-
tical proposition on a day-to-day
basis though.

On balance I found the inter-
face to be easy to use. As an ex-
perienced user of the bus, the low
Ievel programming required was
not a problem. though a first time
user would require more general
information on the bus operation
than had been supplied.

For use in industry or in
educafion. the Acorn ,nterface
provides a cost effective alter-
native to the currently acceptable
range of controllers. Question
marks fall over reliability,
maintenance and support, but
the answerc will only be foun
with tim€.

GO TO LOCAL - retum ad-
dressed device to local
REMOTE DISABLE - relurn all
devices to local

SELECTED DEVICE CLEAR _
clears specified device
DEVICE CLEAR - clears all
devices on the bus

TAKE CONTROL - pass con-
trol to anothe! controller
REQUEST CONTROL - re-
quest contol from system con-
troller

TIME ON - enable timeout
TIME OFF - disable timeout

IEEE INTERFACE
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MODELS A/B

-

Finding and choosing the correct
software lor vour needs is a
daunting task 

- 
indeed, whether

you are looking for a word pro-
cessing package or for a new
game to test your alien destroy-
ing, treasure seeking, path-
finding talents!

Often you can be put off
even looking through the paqes
of advertisements which tempt
you with vivid descriptions o f the
amazing graphics and sound ef-
fects of the game being offered,
you sit there with pen poised
above cheque book and your eye
catches the small Drint that tells
you lhat the qame will run on iusl
about every available machine
except the one sitting beside youl

But BBC and Electron
owners need despair no longer

ABC

Ed

GM

Want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listings
to make your choice.

Educational
Model A BBC
Model B BBC

Electron
Cassette

Disc (40 or 80)
Rom or Eprom

As you are probably aware,
new software is surfacing all the
time so do not asume that there is
no such it€m as the one you are
Iooking for, if it is not included in
the following list. Remember that
much BBC sofhrare is being con-
verted for the Electron and to
avoid dissapointment it is best to
wait for a specifically writt€n pro,
gram. If you are aware of a piece
of software that is not listed here.
whether you are a user or a pro-
ducer. feel lree to let us know.

- help is at hand in the following
pages. We have put together as
comprehensive a list as possible
of the software available for these
machines. In order to l,t in as
many as possible we have had to
use codes in some columns. The
title oI the software. whether it is
for the BBC or the Elechon, the
company which produces it, the

form in which it is available. the
supplier code and price; all are
given for each piece of so{tware
listed. The codes used are:

Code
Gm
Bs
Ut
Do

Explanation
Game

Business
Programming ulility

Domestic

SE
NC
OB
SU
JS
HH
sx

t7.95
t14.95
t8.05
!9.95
rt.95

u4.50
46.05,
t9.95

c
c
c
c

c,D
c
c
D
D

c,D

B

B,E
B,E
B
a
s
a
B

Ed

Ed

EN

Ed
B3
B3
B.
EN

FN

B

B

E
s
s

B.E
B
B

B
B
B
B,E
a
B
a
a
a
B

UI

Ed

B C,D c9.95.
fll.50
c4.85

Ansl6 d<l Par6llet U.€i
NO
sc

sc

PB

GJ

f3.95

tl1,95
!9.95,
!12.00

46.95
t3.00
t9.95
t9.95,
t9.20

tl l_90
t3.@
t9.95

r5.00.
!7.00
t7.@.
f9.00

AAC
NZ

CE
CN
JX

17.95
45.95
c6.95

!r0.00
r11.76
!7.95

424.95
e24_95

tr r.@
et4.00
t5.50.
!7.50

t28.00

r7.95
c9.9t

!4_95,
t6.50
!6.9s
f9.95
e6.00
t5.99
t7.to
f7.93
t5.95
!6.95
t5.50

t9.95 +

t9.9s
f15.00

ES

XT

GM
BO

B C,D sc
AnrD.l/Veger.bl./Min.r.l

CT
SY
GT
o6
OG

!7.50
60.00
17.95
f{.50
!4.50
!5.99

A.im.l, Vesaa6l€, Mh.,nl

CU

CE

FB
RO
BE
Gt(

GK
KP

KM
GJ

sc

Alg€br.l. M..lpul.tlon
FBC

D

IS
tB
RS

OG

sc

SC

B
B

an
EN

Ed
Ed
Bru

B.

Ed

Ed

Ed

Ed
EN
Eat
Ed

Ed

Ed

Ed

EN

Ed

Ed

B
B
B
a

c
c

c/
D

B
B

c
c
c
c

c.D

A,B C

B
B

a

B

B
B
B
B

B

B

LCL

B.E
B
B
B
B
B
B

NEC
c
c
c
c
c
c

c.D

c
c
c
c

c,D

DC
c

c,D

C,D

c
c.D

B
B
B
B-E

c
c
c

c,D

n.d Shift

B
8,E

B

A,B.E

B.E
B
B

SOFTWARE LISTINGS
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Ed

E
c
D0
R

# /A/

Add-I.h. o.t ltlul.T.b.
R
c
R
c
c
c
c

c
c

C.DL

c
c
c
c
c
c
c
c
c
c

c
C,D

t33/45
t5.50,
!7.50
t5.50.
t7.50

!9.95.
tl2.{5
t7.E0
!a.95
!5.9s
15.95

tl5 r
!7.50

!E.97.
!10.98
!r5 +

!6.50
I7.50

tlo.95
t8,95

t6.!,0/
e7.50

c,D
c,D

c,D

c,D



tue! R.d.r Conroller

BCPL Slanrl Aron€ G€neraror

B€ar rhe Bug (Mol€cule)

BEEP-BEEB
Beep-Beb (Sup€r Simon)

BBC LDgo

Bailiff

MBI{
otc
uau

Bac

A!0 8y.

CJE

Dial

Dial

GCC

I,J,K, S/W

IJI(

B.E

c.D

c.D

c
D
D

B
B
B

B

c

B

c,

.E

B

c,

B,E

c
,D
c
c

.D

c
c
c
c
c
c

B
B
B
a

B
B
B
B
B

B

B

B
a
B

B
B

B

c
c
c
D

c
c
c
c
D

c
c

c

AB
B

B
B

B

B

A3
B

c.D

D
c
c

c.D

c
c
c
c
c
c

c.D

B
B
B
B
B
B
B

B
B
B

B
B
B

c
c
E
c
c
c
D

c
c
c

c
c

.B

.B

B
B,E

B

c
c
c

c.D

c
c.D

c
c.D

c.D
c

c.D

B
B
B
B
B.E

B
B
B
B
B

B

!6.95
!35.95
!6.95
!8 95

17.95,
t9.75
r6.95

t12.75
t6.95
47.95
!4.00

el1.50

Anrlioiy A.rft.l Sordr.

,P20 lrBZ

EA

BE

at

B'I

AN'

EO

BO

AB

!s

AT

BA

ci

CD

c6

CL

!7.80
ea,95
t6.95

t9.95.
fr1.50

46.95
t6.95
rE.95
t6.99

t30.00

ft4.95,
!17.65
t5.95

AA

AD

Af,

79 cfln.tor. Cotn
Lonen.odoe E ..t.
N.@r.rL Upon ryn.

lvo.tinstr.i lVG5 EJf

Stp..lor Sy.t r. La.,

St4fr.Lt WSI 4Er

25 fo.. ,lttt Ae^r.
Dor.a..r DNl 7EU

3a ,lanb...ton. Bo..t

at& Xoon sofu". co.

,a.nt lra 1UY

t8.00
!9.95

!13.95
+!l-62

!3,00
87.25 +

t6.00

Bord. Elt .tto..t

,t.rc.in SOi EAY

Bot6. E rta.ron.l S.ttMt.
,l.d.rbowr. Atonlry

!6,95
e5.95,
!7.95
t6.00,
tE.00
!2.95

t14.50

!7.95
t4.95,
16,50

!14.95,
f19.95
!14.50

45.95
!3.00

19.95.
t12.95
!7.95
t9.50
!6.95
!7.95
19_95
t8.50
t6.50,
TE.OO

!8_50
!49.90
t9.95.
Irr_50
t40.45
r6.90

!15.

eE.95
t14.95
!45.94
!7.50
!5_95
!7.95

14.95.
i6.50
t3.95
e4.50

r19.95
11.95

!r9.9s
t2.73

5E Uep.. Blcirond Roo.l

C.rb.Ut. CA2 tNJ
20 V..',i., A@nt

lracropfu. Sorte.t.

Londo^ lrlolB ,DZ

B.ot ,,..d..to^.l

Ar.e.ll Conp!| ..

IOO A..rl.irh G...n 8o..,
C.?.ondal. Ent rI;... Lt,

sT4 tJdN.nh.r On. Gold.n Sqtdr.

ATNI

D..bg DEl tOA
t7 Chlotd@ Aoad
worci..t t *\3 1QPA J Vt.lon s.tui.. Lttt

Ano,,t.t,i..ro^ Sot @r.
Sono.r. Pablr.rtln, DLi.io ^

SOFTWARE SUPPLIERS

crayA r..h^t . Ld.,
lll.npro....ot C.ntre
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Gm
Ed

Ut

Ui
Ur

Gm

Gm
Ed

Ur
Ed
u
Ed
Ed

Ed

Ed

Do
Ed

Ed
Ed

Ul
UT

Edu

Ed
Ed

Ed
UI

B.

Ed

Ed

B.
UI
Bs

KN
FE
JT
NT

ME
ol
MR
Gl(
IU
IF

GJ
OP
GK,
KB

st
IT
OP
RO

NR

BA
SU
CM

ES
HE

GI(

SC

tz
LM

GK
DL

HM
MS
IB
LM

LO
5E
RH
DL
DL

DL

B5
BR

QS
GL
NU
IJ
KN
DL

IJ
IJ
GM
GI(
GM
OG

c
c.D

CONTINUED OVER



B

B
B

c
c
D
c
c
c
c
c
c
c
c
c

.B

a

B

u

c

B

B

D

c
c
c
c
c
c
c
c
c
c

c,D

c

c
c
c
c
c

c
c
c
D

c
c
c
c
c
c
c
c

a

B

B
B

B
B
a

B

B
a

a
B
a
B
B

B
6
B

c,D

c,D

c.D

a
B
B
B
A.A
A,B.E
a
B
B

c
c
c
c
c
c

c,D
c

a
a
B
A.B
B

B

c
c
c
c
c
c
c

c.D

B
B
B,E

B
B.E
a
B

c
c
c

c,D

c
c

c,D

B
B
B.E

B.E
B

B
B

B

a,E
B,E

5C

sc

DG

DL

LC
JL
SQ
BU
RN
NX

CY

EA
PB

GK

GK
GX
Gl{

EA
SE

DL

NT
BB
sc

HW
JS
GD

GX
ltJ

GJ
tz
5E
CU

OM
tz

st

BK
KF
Gt{

FB

SE
HE

JZ
XN
GJ

SY
OG

CM

{ 19.50

t3.95

r7_00,
t9.00

t5.50.
t7.50
t9.95
!6.90

!59,95
r5.95

Ir3.95
c5.m
tE-95
!9.95

!4.00
t6.90
r4_95
t6.t0
r6.95
t7.00
t6.99
e5.00
t7.95
f9_25

e6.50,
t8.00

fl9.95
I15.00
e7.45
t7.00
t3.95
f8.50
f4.95
t9.95

!3.95
!3.00
t4,95
16_67
t5.50

t9.00
!4.50

c13,80
f15.00

TT3,EO
rr3_80
t6.95
I5.95
t7.95
r9.95

fll_50
r7.95
t9.95

!6.50,
fE.00
t7.95

17,95
!6.50
e9.95
t9.95.
fr2.a5

€E.95
!7_50
t6.00,
!8.00
17.95
t3.75

tl1.60
ta.so
ea.a5
ta.95
t4.95
r9.95
e6,67
t4.95
t7.91
e9.90

Ed

Ed

B.

Do
EN

B.

Ur
Ed

Ed

Ed

Ed

UI

Ed
Ed

Sull.
Dl.l

MX

cI
GK
SU
DL

!2-00
t22_N
t7.95
e5_95
t7_95
t4.95.
c6.50
e9.95
f7.25
!a.50

!r0.@
!6.99
t6.99

f9_95,
fl t.t0
t6.95
t7.95
t7.95

!46.00
t7.a8.
!10,50
tE-50,
!1t.00

Bl..l Boi ed G.nbir

Ed
Ed

Ed

BBC/NEC
B

B
B.E
B.E
B.E
B

c
c
c

c.D
c
c

c.D

SU
t(B
HH
CN
RO

Ed

Ed

B
B.E
B
B
B.E

c
c
c
D

c,D

ts
sv
GK
SY

B C.O PB

ts

GE
IB
SE

cEsctL

Cha.ct.. Sh.r.m.t6

Ed
Ed

UT

Ui

Ui

/ur
GU B

B
B

B

c
c
c
c

c.D

L7.61

e7.91
!9.50
t4.95

r9.95.
e!1.50
t6.00
15.5t
t1.95

f5.95.
t7.95

t9.95.
!l1.50
t5.95

!6.00.
!7.00
e3.95
t3.95
t3.75
16.9s
c8.05
t6.90

t9.95,
err.70
t7.95

er2.95
!25.00
!7.95
l7,95
t7.95
t9.95.
t9.20
!6.s0

Ur
Ur

Ed
Ed

Ed
Ed
Ed

Gm
Ed
Ed

A3

B.
Ed

ed

Ed

Borr. ln th. Un.hlmrld
Ed

Ed

Oo

S.
S.
A6

Ed

E

Ed
Ed
Ed
Ed

Ed

Ed

E
A.B
a
B

c
c
c Ch&..rc & Fjvelop.

a

c.D

c.D

c
c,DHlghlighl B

DB
HI

I J.K. S/lll

adde.

B

B
B
B
a
B

c
c
c
c
c
c

C.D.F

KC
IJ

KN
IN
8R
tz

Ch6l..l Sihul.tion.

B
B
B
B.E
B
B

c
c
D
c
c
c
c

MP
SY
VG
GK

A,B C ss

MR
GCC.LIGNA -

B
B

c
c.D

!6.95
€7.95,
10.00

t10.00
r5.95
ta.95

tlE.24
!155 +

!45 +

89.25

Cl.d0cdon (ln)v.n.br.r6

Caplr.L &d P!..lu.llon
C.rhohydrl. Ma.boli6m

B
B

B
B

c
c
c
c
D

D

c

KB
ES
RJ
JX

Ed

Ed
ea

Ed

UI
Ar

SOFTWARE L/Sz/VGS

HI:

Bug Byr.

Bls.BYI.

Eg. 8e.
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.OMAL

aonbln.tton B!d.{. P..t t
Combln.rtor Bu.ln6. P.c[ 2
aohbln.rhn Bu.rn6. P..[ 3
aonbld$or $on. P..l I

lompla. Mi.hh. Cod. rulor
aomputr Applt.nor. Proi.cr

D€l.r0iMrlon ol El..lro.6i|.

PACE

otc

Ed. Soi

GSN

GSN

acacac
BC
A.E.E C
B.E C
BCsc
BC
BC
ac
E C,Rac
A.8 C
BCac

A,t
BC/

a

c,D

c.

c/

c
c
c
c
D

c
D

E
D

c
c
c

B
s

B
B
E

B
B
A,8
a
B
E
B.E
a
a
B
a
B
a
B
6
B,E
a
E
a

At.E
I
l.E
!.E
a
!
a
I
!
I
B
B

c
c
c
c
c
c
c
c
c
c
c

c.D

c
R
c

C,D
c,D

c
c,D

c
R
c
c
c
c
o
c
c
c
c

c,D

a
B
A.B
A.a
a
a
a
a
A,B
B
B.E
A,a
a
B
a

A.B,E
B
B,E
B
B

c
c
c
c
c
c
c
D
c
c
c
c
c

c.D

EB

CL
GM
GM
GM
GM
GM

IN
GD
cc
NG

NU

Gl(
SE

MP
NU
GE

CE
DB

GK

SE
ES

ol
CL
CT
HE

CE
SY
GX
GN
GN

SE
cc
Gll
HW
RH

ES
CT
IJ
KN

OP

GS
tz
GX

EB
TR
BE

TH

LC
GS

DG

SY
DG

DX
vt
SE

Lsa 20A

Ct aa,'a,6r ar.tt$,.
V.t ltta ,.Nlt l?8
co-a..- 8..t t. lrt

Yo*.rtL. l,Sa zDA

Cy'ha.k.t Sot a..

,l t.tt.i ,rt !rl)

Orn.t..rt ,lkro.oll

tl1.95
ea9.85
!a.95

f159.00
t79_95
t79_95
t79.95
fl9.95
t34.00
t6.90
f4.30
t5.95

fl4.95
470.@
ti.90
t5.99
t6.95
t7.95
t5.95.
t7.95
tt.95,
t7.95

t7.95
t7.50
t6.90
€t.95
!6.95
t7.95
!{,95
e6.95
t9.50
t7.95
t4.9t
!9.95
t6.50
t4.95
e9.50
e9.25

t6.95
t7.95
r7,95

tl5
!20

t?.95
!6.95

t12.95
tr9.95

c4_88
tl2_95
tu.90
t15.35

9.95
t9.95

tIt.95
t9.95
2 50

t9 95
I12.65
015.00
t2.95
t6 95
t6.99

tl t.90
t7.50
e5.!o

tlo 00.
I19.m
t9.95
I5.95
f6.99
t5.50

t!a.(x).
!r5.00
!6.@

124.00

GC

GD

GE

GJ

clr

co

co

cl

cs

cf

CU

cx

DA

oa

tc

DD

DX

I'G

oo

os

Sdrg rtu

,r,lt.rl,.tt,tat
D..A.rt -.L,n nPl, SPiD

15 t,ooalst. Cto..

E .tto.ll irlaa tUE

D.oy Corp.ilra Lid

st.fr.U S, ,Uz

Gd..r Nr...i..t .
lyt lrn

, , Uu..po.t 4.d...
u... 5i.., ANll tBY

Sttb. ,tlll ,ndniL, E.t t

N.,lo..l rLg..lr. Ho/..
,2 ltu.nei.t St...r

sEsS Lrd
C.n.nl rrddinc E tdt.
275-27, Ballt aod.l

corptL.. in Ed!..tion

Ai A.nlngJo..t Bo.tt

29 et rrond clo..

F6t.d Ett-.dtio^ot

EB

EG

E'I

EI

EL

ET

EU

TE

t29.95
el0 00

nier'r O.cl S.ttw..

4nir E tu...ion l Sort@r.

2 Ni.ho,,. G.rd.n.

W... XmaA. A9, 2Dl

GoL!. Crt ll..s. Sof@t.
24 Cht l..r.r R.nt.
t-.tto. PC|A IEC

.nch..t t lC 7JO

Co-p.... C6n .pt.

tt.,t ord.rtt.. wDa 9u

Lonao.9C2N 9Al

aio Con w*. io.d
PE2 l,LA

t6.95
t7.95
t7.95
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an

Ed
Br
B.
B.

S.
Ur

Ed

Ed
Ed
Gh

u
Ed

EN

as

Ed

u
Ed
Ed

Cm

Ur
UT

UI
A.
Ui
UI
B.

Ed

Bl
a.

Ed
Ur

Ed

Ed

B.

u

A.

Ur
Bi

Ur

c,D



B
B

B

B
E
B.E
B
B,E

c
c
c
c
c
c
D

B
B
B
B
B
B
B
B
B
B
B
B

c.

B

c

E

,E
,E

c

c
c
c

.D

,E
,E

,E

B
B
B
B
B
B
B
B
B
B
B
B

B
B

B

B

B
B,
B
B

,B
B

c.D

c
c.D

c
c
c
c
c
c
c
c
c
c
c

CE

c,D
c
c
c

c,D

B
B

B
B
B
B,E
B

B

c
c
c
c
c
c
c
c
c

c.D
c

c.D

D
C,D

A.B,E
B
B

c
c.D
C,D

c,D

c.D

c
c
c
c
c

c,D

B

B
B

B

B

B

B

c
c
c
c
c

c.D

c

c,D

D

DL

LM

GS

HI

sc

CM

SE
OK

N1
JX
Gt{
Gl(

GX

DL

CH
GS

GK
NU

DB

CI

5H
GR
vc
SY
RJ
MO
Gl(
CD
IB
NT

BE

GY
LM

CM
E5
GR
RH
IJ
DL

GK
GM

SM
MR
?t

HM

GD
BO
IJ
lz

FE

U1

Ed

Ed

UT

Ed
Ui

Ed

Ed
Ed

Br

Ed
Ed
Ed

Ed
Ed
Ed
Ed

Ed
Ed

Ed
Ed

SOFTWARE LISTINGS

CJE

orc

Bug Byr€

B.B,C,

BBC

B.B,C,

BBC Pubs

c
c
c
c
c

c
D

c
c
c

c.

B C.D

B

B

A.B

D,E

c
c
c
c
c

c
c
c
c

B
B
B
B
B

B
B
B
B.E

c
R

c.D

c.D

c
c
c
c

CD

B

B
B
B

B
B

c
c

c
c
c
c
c
c
c
D
c
c
c
Dc

B
B

B
A,B
E
B
B
B
B
B
B

c

c

B
B

A,B.E

MS
GX
NP
NX

cs
CL

tz
KS
JB

FB
JX
ol

KP
KP
GK

SE
GX
l(B
EB
KB

KB

GK

CU

SY
(B
HW
GE
AZ
HX

SN
SY
JX

cs
RH
EU

oa

CL
cs

OB

Dlsrlal X.Word Compild

Drawing Pidlr€s and Puzzl€s

Dr. who:lhe Fir$ Advenlure

Dynamic Nuclear Masneric
Resonance SpErroscopy

Ecolosi.al Sinularions
EDG Graphics Package

EdiI 7

t6.95
f5.95
t3.00
!5.95
t5.00

Einstei.'s Quanla Slm!lnrion
Ed
Ed

Ele.l.onl. Colourtns Boot
El?n-'dd .nd ELm..nh
Elil.

Ed
Ed

Ed

Ed
Ed

Ed
Ed

Ed

Engll.h rklll6l/ll

E6..p. From Moonb.se Alptb
E '6rr.l Fr€nch Vdbt

Ed

Ed

Ed
Ed

Ed

Ed

EdExl€nded Colour Flll Graphl.i
Erp€rlm€nl. in Arrifical

Ed

Final A..o@l3 Prosrln

Bs

Bs

Ed

Ed

t7.95
t7.95

cr0.00
{4.E0
!6-00

r12.95
et3.50

a
f6.00

!10.00
I16_s0

c19.95,
t24.95
t5.m

t12.95
L7.95
!4.25

rE.00,
tt0.00
t5.25

t8.00.
Il0-00
t5.25

r38.95
t3.50

Ft6l Sr.p. 0lth Mble, Men
Ed
Ed

Ed

Ftzz Bozz Ed
EN

Ed
Ed
Ed
Ed

A6

Ed

o-x.

Highlighr

f9.25
t14.00,
!r5.00
t6.95
e5.50
t5.95
f6.95
r9.95
47.50

t12.95
E.

!17_65,
!r4.95

16.95
!1t.95
t7.95
17,00
t7.95
49,95
t7,95

flr.50
t6.50
48.95
t9.95

t10.00.
t23,00
!9.95,
c12.95
!10,00

A&B COMPIJTING JANUARY 
' 
985

/ /,,/ Ai'k

!5.95.
t7.93
t3,50

!r5.00.
818.00

(3")
t4.95
t2.50
e6.00

L1.95
!rr.95.
tr9.95
fr2.50
er7.65
[6.50
c9.50
s7.95

tlr.50
tr1.50
t6.95

!9.95,
t9.20
e6.95
t9.95

t10.00
t9.95
!9.95

!6.90,
a?.90

!9.95,
tll.50
tl0-00
cr9.00
!7.95,
49.95
!9.90
!3.95

a.E c
a.E c

BC
BC
B C,D

F.a.lblllly Erp.rim.nr
fem.l€ R€producrive Cycle
FelL and rh? F.ull Monsr.rs

Felll Meel. the Eul W€evil.

B
B
B

GSN

Dial

t9.95
!14.50

t9.95
!20.08
t5.95
c9.95

!12.95
c4.50

46.50.
!8.00
!7.95

tr0.00
t10.06
46.99

t10.29
t12.00
f7.95
t7.95
f9.50
t6.95
t9.50
t6.50.
t8,00

t49.95
t4.95.
t6.50
TE,95

t59.95
!9.95,
4t 1.50
!6.00,
r7.00

I5.00.
t7.50
!6,95
tE_95
t6.95
f9.95
f6.95

t6.95,
t9.95
I4.50
!4.50
!4.50
f5.95
t5.95

e9.95,

t9.95,
fr3.9s
t6.95,
t9.9s

c15.00

116



Foolball P@1. Pr€dl.ror

For€c.slins-sinsl€ €rpondti6l

FONTH

Gao€s Cohpe.dium Bl12

Games ol Deduciion l-4

H.C.C.S.

Dl.l

BIg Byr.

Bug-Bri€

BBC

Holly

B,B,C

HC
CU
CU

DL

SH

GD
JX
CT

CM

DL
CD
l{M
HG
CD

RJ
BJ

tz

GK
HM
SE
SH
GE
AS
SE
XP

LC
BE
o6
CL

SH

SH
ES
KM
OB

OB

OB

KB

GX

RH
SE
AB
MG
t(B

LC
SP
LC
FE
HO
JB
B

IZ
x
GK

t16.00.
!17.65
t1.00
t4.99
!7.95

al l.90
t4.95

t7.95
r16.85
t34.12
t15.00
!12.00
t16 85,
f16.10
!4-95,
f6.50

e6.95,
!9.95
f4.00

l7
f7.50
!9.95
t9.95,
r9.20

!15.00

!8.50
frE.E6
!9.95
t6,50
t9.95
t9.95
45.95
t5.9s
c8.95
f7.95
t5.75
t7.95
!6.95
t7.95
15.95
f8.00
t6.99
t7.95
f5.50
f5.95
!5.50
f7.50
t3.00

t10.00,
!13_00

(3',)
16.95.
e9.95
t5.95
t5.95
r4.95

ea,o0.
t10.00
t7.95,
€9.95

€3.00,
er0.00
tt0.00

t6.95
c9.50
fE,95
t7.95

HY

,B

GX

O.@r EXa 2AA

A.y.aoa, teo.. 8.t

S.,.y f,If5 5rE

AAO 
'EJ

sct 4PW

Srar. l9sl5 rsn

8.nl.on A..ocl.t..

H.C.C.S. A..o.1.1 .

Ty^. dn.l W.G NEg 6E9

H.ln. dnn .jorp/.er. ia

Th. Wl,nrfl P*..

Stn.y ,arao 6A8

H. i. rtcctt i.on Se..en.
adfu^rindon Srreet

l7-2t Conag Bo.d

BntS l,JQ

Brt nt. (8d..411 ..t) Sottar.

Aoero. Aql. PQ2, 
'SX

DY' 
'UB

Hoa.6ou sotldt.

Drth Pld.., HiCls..

sro 5rs

ai cor,,tath. C.....,.

E .ct@rlc. App$.d

Co.rry AnntB Brr, 2Pt

W..ton-g.?.r .?.
So.r..tBSraOBN

fyt. , qt..r NE!, 4AA

50 Elborotti Sr...t

,S Qt .,.b..ry Arnr.
CLo.L.., rS25 9NW

co6u.l fRl4 asl,

Stron H....1 Sotl@r.

tal Poltlnlil C.....nt
Mftlll..., HAZ ,LR

Al..t Yo*.it'. EDIZ 
'SX

GE

GS

GY

,lc

HE

tc

,J

tlv

to

,s

tu

tv

,rs

,x

!7,50
t7.45

!10.95
t6.95
t5.95

lf

lz

JL

JS

HE

Codo.tt Ttla t,JX

2r3/ztt M.rt.t 5t ...

st<r4 rHE

!5.50
r7.95
t5.50

435.95
t12_99
t8.00

f4_95,
c6.95

57 Nr.nAor Crc...,t

Fa5 7QX
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F,ench lrreruld V.rb6

Froqq€r (Machi.€ Cod€)

Frun Ma.hine + Hon€5r Jo€

Ed

Ur

Bs
BS

Bs

Ed

Ed
Ed
Ed

Ed

Ed
Ed
EN

Ed
Ed
Ed
EN

Ed

Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ed

Ed

Ur

Ed

Ed

B
B
B

c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D

B
B
B.E
B
B
B.E
B
B
B
B

B
B

B
B
a.E
B.E
B
B.E
B
B
a
B

c.D

c
c
c

c
c
c
c
c
c
c
c
c

c,D

B

I

B

B C.D

c
c
c
c
c

c
c
c
c
c
c

c.o

c.D

B

B

A,E

c,D

c,D

c,D

c

ac
A,B C
A.B C
B C,D
EC
A,B C
A.B. C.D

B
B

B.E

B.E

B.E

B.E
B
B
B
B
B
B
B
B

B
B
B
B
g.E

B



SOFTWARE LISTINGS

Helicorler R€..u./TNn€l,l

GCE Marh. (o) r/2

Frr..€/Spnin/Germ.nyll
r.ly/Belgium /USA/lndla

B,B,C, tr0.00
!6.75
r6.95
r9.95
!6.95
f9.50

cr7.65
t4.E5

Hi-vtEw

Ed
Ed
EA
Ed

u
Ed
Ed
Ed
Ed

GM

Ed

Ed

Ed
Ed
Ed

UI

Ur
Ed

Ed

Bt

Ed

Ed

Ed
Ed

co
KM
SU
GR
OL

GK
SE

JX
SE
MG

KB
OE
GX

JX

t9.95,
f9.20
c9.50
t4.85
t5.95

r6.50.
1E.50
t5.95
t7.95
17.95
!9.95
17.95
t5.50

German Irr€sular V€rbs

MGB

oc
HN

Cly.olyi6 - lCA Cy.l.

LC
DL

!7.95
t4.95
t5.50

!4.95,
t6.50
f5.95
e4.25

t10.00,
!r2.00
t8.50
f4.45
ta.95

!21.95

!r0.00
!4,EE
f7.00
!5.50
€3.95

124.95

'...t Do
lnd.nrikir /Word Find€r

GM
lDdex Numbers-Bi.Let
l.dex N{mb€rs-Ch.nser

HN

Bug Byre

Inl€rnaliooal Sp€clal As€nr
Inr.rv€nrion commercial
l.t.rv€nrion €duc.tiona,

tnlrod,.ins Map Skitb l/2

BB
LC
GX
NZ

Graph and Ch6n. Pa.k Bs

Grig Olr.

BB

HS
sc

cc
MP

ET
l5
LC

CH
MO
tz
SQ
tz
IB

ln@i.€s and $6remenl.

JCB Digse.

,tz
BO

GJ
HM
BJ
DS
GM
IY
BJ

XB

SN

HE

HN

6S

LT
IT
DS

SF
oc

PE

Gt(
MR

GE
DB

GE
JX
SE
NU
IT

ST

HE

MP

LM

JX
XT
G(
OK
SY
SY
OK
CL
CM

ts
SE
KN

KT

GM

LM

EB

tl1,25

!7.95
!5.95,
f9.95
t9.95

t12.65
t7.80

f24.75
t6.00

tra.95
!19.95
!12.t0
t6.00

r39.95
rt0.00
t9.95
t5.00

19.95,
t9.20
t8.00
!5.95
t7.95.
f8,95
f9.25

f5.90
tr5

t7.95
t5.50
!6.50

!6.95
17.95
!6.95
c6.00
t6.99
!5.95

e?4.95
tr9.95
e69.00

tr4.50
fr1.90
t9.95.
t11.50
f7.95
r9.95

Ed

Ed

Ed
Ed

Ed

Ed

Ed

86

Bs

Ed
Ed

Ed

Ed

Ed

Ed

Ed

Ed

Bs
A3

Ed

Ed

Ed

Ed
Ed

Ed

Ed
Bt
Bs

B
B

L

c

E

B

B

B,E

a

B
B,E
B

a
a
B
B
B
B
A.B
B
B
B.E

B,
B
B

a
a
B
B
a

B
B
B
B,
B
B
B
B

B

B

c

c
c
c
c
c

c
c
c

c
c
c
D

,D

c

c
c
c
c
c
c
D
c
R

c
c
c

c
c

a,E

o
o
c

c,D
c
c
D
c

B
B
B
B
B

B
B,E

c
c.D

c
c
c
D
c
c
c
c
c
D
c
c
c

c.B

c
c
c
c
c
c
c
c
c

c.D

B
B

B,E
B
B
B
B

B
B
B

c
c,D

B.E C,D

LTS
tTs

GSN

B.B,C.

B
B,E
B

a
B
B
A.B
B

c
c

c.D

IJ(

Sl€U

o.K.

O,K,

Ed
Ed
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!9.95
!4.00
I7.95
f7.00
L7.95
r5.50
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MODELS A/8 --

/ # //*
A,B C
BC
EC
BC
BC
A.B C
BC
BC

B C.D

BC
B,E C
BC
B,E C
B C,D

A.B C
BC

B,E C
BCsc
BC
BC
BC
BC

B.E C
BC
BC
B C.D

BC

B C,D

BC
A,B C
BC
BC

BD
BC
BC
BC
A,B C
BC

B,E C

BC
BC
BC
B C,D

BC
BC
EC
BC
BC
BC

BC
BC
BC

BC
A.B C

!6,00,
!9.00

tl3.E0
t9.95
e9.95
f9.95

!4.95,
t5.50
t3.00
!6.95

t1 95
f7 95
f7.95
t6.95

t15.00
t6.95
t5.45

Goll
Goll
GolI

!4.00
!8.97.
!10.94
!8.97.
tl0.9a
!r4.95
f14.95
t6.95

t200.00
f6.95
t4.00

f59.80
!5.95

t7.95
!r2.65
t9.24

t6.95
c7.95
t7.95

t10.00
!9.95,
!r2.95
t5.95

f34.70
t5.95
t8.95

tr0.00
r345.00
tllS,oo
r10.00
t7.95

fr3.95,
11.62



OB

LO
KN
PE

KU
rR
AZ
GK
SU
SU

GE
H€

OB

ES
JX

Gr{
PB

MM
CM

DO
BM

sv
GK
SE

LT
LI
RR
IB

GK
SH

HM

RH

AB

IJ
EB
EB
tz

CH

HI

HE

IB
IN
tx
CM

RH

KR

HC
GJ
EH

AZ

Ed

FN
Ed

u

Ed

Ed
Ed

Ed
Ed

Ed

Ed

Gm

E4
Ed
Ed
Ed
Ed

Gm
Ed

Ed

Ed
Ed
Ed

Ed
EN

Bs

Ed
Ed
Ed

Ed

Ui
Ed

Ed

Ed
UI

BS
Ed

Ed

Ed

c
c
c
c
c
c
c
c
c
c
c

c
c

B
s

E
c
c

B

B

a.E c,l)

E
B

B

c
D

c
c

a
B
B
B
B
B
B
B

B
B
B
B
B

B c

c
c
c
c
D

c
c
c
c
c
c

a
B,E

R

c.D

H.C,C.S

B
B
B.E
B
B
B
B

a
B
a

B
B
B
B.E
B

D
c
c
c
c

c,D
c,D

c
c
c
c
c

c.D

B
B
B
B
B
B
B
B
B

a
B.E
B

c
c
c
c
c
c
c
c
c
c
c
c
c

c.D

c
c.R

c
c.D

Ed- Sofi

LTS
LTS

A.S,K
Hlshlishl

c
c
c
c

C,D

B

B

B
B
B
B
B

t7.95.
49.95
46.95
t6.95
ts.95
44.48

tr?.25
c6.50
ts.50
f3.00
t6.95
t9.95
t9.95 St fi. St2 AAW

..tl^ Corp !t.t Pto ttuct.!7.90
19.25

!5.95.
c7.95
t4.95

lt2
{9_95
!7.95

t10.95.
r14_45

t5
!15.00

t6.95
16.95

t14.95
!r6.85.
!16.10
tt6.E5
!9.95,
llr.50
159.00
t10_00
r12.50

ot

sc

,<a

taf

xtt

,4,

t{s

,.U

LA

LC

LI'

LO

DIB

N'D

N"

MG

uts 5ua

r.na. Clry Sy.l.t.
Slnon SDrtnt. W@tt
ch..t.rf.t t s44 5lF

Ar, i.i Ar o e.l...tl nt Co r?o n'
35 N."yt.bon. Hlth StE.t

KtntB.tr., Corptt r s.w, ..

B.l..ol Esra 2AQ

40 OR..l.i. A@nr.

N....y.lt L62 6DO

IAE

? SottBr. .n t S.nt ..

NLr..y.ld. L52 2AE

,..obtt. sofl@r.

N'EI'

32 A/..1 En, A*.1.

,, C6.. Codt . Ro.tl

ot

P8

sc

tls

.rch..t.r t2 OIILB.t-ll{rbn-t@..t
fDtS 2AW

tlAh.t| Conpta.,-A..l.t .l
24 A@n r.l. Aena.

otc uc
t5 lurela.d Clo].

surr.y OUls 4xl

Oprlfr. Sottsr. Ld
Sro.lport Sr(l IBL

Po lor 175
Hlgh lYycomb.

t5 Hdmn.rll.ld AY.nuc

Sat rand.r Sott@n

N.E ..L Ucon ry,.
NET :l E/IP

Ita S.. Vrn..,, Sr/..r

tcros. . Slnd.rio^.

ca3 9tvQ

lrGB Sorr@r. S.ppon

FTWARE SUPPLIERSso

L

Labrrhrh6 ol t Co.he

L.nsuas€ Developm.nr Pacl
Ldso.s€ D.lelopmenl P..k

L€ardng Comrendiln I
L€arni.g Comp€ndiun ll

Librlrian/Word Finder

fighlp.n Coloughphic

Une.r B.gr.$ion, Cor.!.lio.

LINXWORD French, G€.man,

J.R,

CONTINUED OVER

A88 COMHJ|ING JANUARY 1985 113

Jiq.as & Slldins Pu2ul.s

Libi.ry D€0ey Clasificalion

Lift

B

c10.00
!5.95
!7.95
16.95
f7.95

fr2.95
112.93
r5.00
t6.50
e7.50
t5.50
e7.95

!6.95.
e9,95
!6.95
t7.95
!8.95

tl4_95
!6-50
!5.50
t7.50

!11.95
t9.95
f7.95
e7.94
46,95
f9.95
!5.00.
17.00
F9.25

f6.50
t6.50
L4.75
84.49

!r5.00

!14.95
f9.95

tt2.95
f7.95

t5
f6.95



c,D

c
c
c
c
c
c
c
c

B

B
B

c
c
c
c
c
c
R

B
B

a
B

c
c

c.D

c
.Da.E

u

,B

.B

c

B

B

c
c

c.D
c
c
c

c,D

B
a
s
8,E
a
a
B

B.E
B
B
B

c
c
c

C,D

B
A.B,E
B

B

B

c
c,D
c.D

c.D

c,R

B
B
a

c
c
c

c.D

B.E
B.E
B
B
A.A

B
B

c
c
c

c.D

A.B
a
A.B
B

B
B

c
c
c

c.D
c.D

c
c
c
c
c
c

c,D
c
c
c
c
c
c
c
c
c
c
c
c
B

a,E

B
B
B.E
B

B
B
B
a
B
B
B
a
E.C
B
E
B,E
A.8

B

SE
GK
PD

CP
GR
EB
EB
EB
EB
EB
EB
EB
EB
EB
SE
DB
BA
SK

GS

MO

GM

SE
sc

IB
JX
TI
ES
TI
IT
MO

RJ
SY

FE
SH

CN

tz
SM
ES
PE
DC

KT

SY

LD

LM

LM

IN

QS
IN

GE

D,A,C-C,

CJE

C,U,P

LCL

SOFTWARE L/Sz/YGS

\'

Menr.l Arnhmeric T..r.
M..r.l Mrrhs sna fl&€ V.lu€

M.r.U Mi6sion lo Mart

B.
Ed
Ed
Ed

Ed

Ed

Ed

Ed
Ed

Ed

Ed

B c HE t9.25

19.25

!4.50
!7.95

!69.00
129.95,
f37_95
t5.95.
t7.95
t9.m
t7.95
t9.95
!7-95
!8.50
c6.90
!5.95

Mlc.oblal Pop. Dynnnlc.
u
Ed
EdB HE

LOGO

B
B.E
B
B

c
c
B

c.D

CD
MR

Mi..o. in Cl..ri@m 1.5
Ed
Ed

Ed

Ur

Gm
BS
Ed
Ed

B c,o

Ed

B
a
B
B
B
a
a,E

c
c
c
c
c
c
c

CU
SE
SA

6M
GE
PE

Midos in Marh. Cla.room

A.
B.
B.
ed

ASD LId

s
a
a
a

B
B.

a

E
c
c
c
c
D

co

c.D

GN

GM
tz

ao

CM

€39.95
t8.50
45.?5

!19.95
t7.95

i2a.9t
eE.97.
!r0.9E
t15.00

c6.95
!6.95
19.25

!5
tl5

f7.95
f34.95
tr2.95
!6-50

!r0.00.
tl9.u)
c3.95
15.95

f8_oo,
fr0.00
t7.95

rl1.95
r4.00

ftr.95
r4.95.
f6.50

!r3.95

!15,00

!7.95
TIA

16.00
t9.95

rl{.95
e5.95

49.95.
t11.50
ti0.00
r4.95
46.00

G
G
G
G
G
G
G
GE

Ed B
Ed

Ed

Ed

B
B
B

c
c
c

CE
CG
HE

Ed
Ed

Ed
Ut
Ur

Ed
Ed

Ed
Ed
Ed
Ed
EN

Ed

Ed

Ed
Ed
Ed
Ed
EA
Ed

aac

DDI
B
B
B

B

c
c
c
R
c
c

CD

KB

ed

u

s
B

c
c

c.o

DT
SU
IB
BE

GK
ES
SN

Ed

Ed
Ed
Ed

St.ll
Gnn

B.E
B,E
B
B
B

c
c
c
c

c.D

ST
GA
GD
EB
DL

Ed

Ed

Edu
Ed

u
Ed
Etl
Ed
Ed
Ed
Edu
Ed

Ur
B.
Ui

Ed
Ed

B C.D CM

Mr EE
Mr f. ADh.ber G.m6
llr f. M...uring G.d6

Mr r. Number G.m6

Mr T M..t Hl. M,t h

B C.D

B
B
B
B.E
a,E

B

c
c
c
c
c
c

c,D

DS

CL

Ed B,E
B
B

c,D
c
c

CN
GX

Ur B

B

c
c
c
c

CJE

itEo
MED

GI(
MD
MD

t6.95
t9.50
t9 95
!9.95

Iul.rDlq Chok. Marhi O l/2

t9.95
f6.95
f4.95
t5.95
45.95
f5.00

!9.95.
tl1.50
!9.95.
tl t.50
t9.95
!9_95
!7.00

t15.00

!6.00
I24.50
r20.00

eta.00.
r 15.00
t14.00.
r28.0{

e1.93
!49.E5
c12.50
!26.00

t6.50
16.50
!6,95
!6.91)
!5.95
t6.00
t9.95
!9.00

t9.95
!r1.90
!7.95
t6.s0,
t8.50
!6,50

rl5
t3.95
t4.95
t4.95
!6.95

!2E.00

t4.95
t7.95
t4.65

!35.9s
t6.95.
t9_95
t6.90

t9.95.
!9.20
t9.95.
t12.95
!4.E0
!7.95
t7.95
t6.50
t3.00

fl3.95
t6.95
t9.95
t9.95
t9.95
t9.95
t9.95
t9.95
e9.95
t9.95
!9.95
!7.95
t7,95

!25.@
!40.@

!25.00
!12.00

A&A COMPU|ING JANUANY 
' 
985

r.J.K. S/W
Ed. Soft
t.J-K. S/W
I,J,K, S/W

GSN

CED Sofruar€

CUP
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Yx E0 T9p€ 3 S.i.€n Oump
Vy M.lh.marical S.ll

Vuhipk Sllr lnr€rl€r€n.e

Yviery ol lhe J@a Sl.r

Ed. Sofi
B.B,C.

t.J.l(. s/w

E.... Es, 5ra

E...,lel 
'UQStr o.ri A..ocrdr..

Oro, OX14 lQB

E .nrott t BHI 4PW

Sr.t o.al.htr. DEI6 OrA

stull S.ioo, sortsT.

W..t 5...., Rfil4 9rlB

5 lll...ro.bnA Ddo.

tr. url.rd. r.n .

I ch.t.eoni no.A

E" 
'NU

Jo,in Utt y .n l Son. Lr.t
Dt.t'tbttton C.ni.

g..t sa..., PO22 gsA

2rr-27t Llns St.

En ,nna Co^ct ,

NLr..y.ld. L25 ,SF

ItE

lrf

na

ltf

st

c-tc
c.D

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

B
B

Ed

Ed
Ed

ed

Ed

FN

UI
Ed

Ur
Ed

Ed

c
c
c

c
c
D
c
c
c
c
c

.Dc

B
B
B
B.E
B,E
B
B
B
B

GSN B C,D

B
A.8
B

B
A.B
B
B
A.B
B
B
B

B

a

C,D

C,D

c.D

c.D

c.D

11,1,00,
t15.00
t7.50

fl4.95
t5.95
t9.95

tl0.o0
t9.00
t3.50
t9.50
r6.95

tt4.95
t12.55
t5.75
f..EE
t3.75
t5.95
t6.95
t6.95
,9.25

t7.95

e6.95
115.00

el.99
f9.25

Il1.90
t12.95
tt7.95
t?5.00
t5.70
t5.70
t3.95
t9.95
t9_9s

f4.95.
t6.50
t9.95
r9.95
r9.95
t9.95
f9.95
t9.95

t7.95
t7.00,
t9.00
t7.95
t6.95
t9.90
t4.95
t9.95
I5-0{
t7.95

t4.95.
!6.50
t4.95.
!6.50
r4.95,
!6.50
r4.95.
r6.50

e4.95.
f5.50

GK
ES
(a
SY
KS
BB
MN
QS

MS

IT
SE
(N
HE

SU

sv

sw

sx

sv

9v

IE

rE

rs

vc

a.E c SH

r9E4
I914

c
C,D CM

rore l.v.d.6 Pa.l.g.
B
B
A,B

, St, Ar.r..t. Clo..

L on Lat 4DE

t2 CoLoLt C.....^t
Sa.fr7.U SrO 1aA

l..Lrk t E-t,r.tt-^
I'RM
MNM

a.s.t(
Gdnn
Dl.l

s,

9r

sf

stt

st

so

SP

SQ

sf,

ss

9r

A.
Ed
Ed

Bi
B!

Ed
ED
EI
Ed

Ed
Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed
Ed
u

Ed

Ed

Ed

Ed

Ed

GI(
CH

MP
MP
MR
MR

GR
DL

A.S.l(
A.S.t(

LM
LM
LM
EB

c
c
c
c
c
c
c

c.D

B
B
B
B
B
B
'3

B

c
c
c

C,D
c
c
c

er.Ar. tr.L.t Ll E.r...

5l I Crc5. f, o.d,l9[..ro.r.
cli.ln. CWI , OQX

C.rbrttt. Urto...hy P....
EAtnb*th B. .rlne

L..4. LSl, aOW

6 t / 6, Portot.llo Ro.t

Nighl Sly Sndge

a
B
a
B
B,E

B

GK
SE
BR
ES
GR

TE

SY
sc

DL

DL

DL

DL

DL

oit
Olll. Ocropu. Slet.hp.d

Ol.l

Dl.l

Blg.BYi.
Bug'Byr.

Ed

EB

OP
HN

c
c
c

c.D

c
c
D

c
c

a

a

B

a

B

a
B
B
B

B
B
B

B
B

B
B

BB
BB
LC
sx

[?.50
i9.50
45.50

t ..l..kr li3o OOv
u

t'2-3 Sn.p
Op€n Ev.nhs limel.bl.

c
c,D

CL

t6.05.
r9.95
ta.95
c9.95

tr2.00,
r15.00

(3',)
ll r.95

e14.95.
r19.95
t9 95

f18.40

Yo*. ,1o... S.ltwr.

PE' 1EIEN

Ed

Ed
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B C.D

B
B

B
B
B
B
B
B

B.E

c
c
c

c,D

c
c
c

D
c
c
c
c
c
c

,E

B
B,E

B

B

B
a

a

B

B
a
a

B
a
B

B

c
c

c
c
c

B
a
B

B
B

B

c.D

B
s
B,E
B

c
c
c

c.D

c
c.D

c
c.D

c
c
c

c,D
c

c.D

B
B,E
a

c
c

c.D

B
B
B.E
B,E

B

c
c
c
c
c
c
c
c
c

c.D

c
C,D

c.D

c.D

c
c.D

c.D

c,D

B
B
B
B.E
a
B
A.B

B
B.E

c
c.D

c
D

c.D

B,E 
.

a

B
A.B
B

Dlrl

BAC Pub.

GSN

Ed

Ed

Ed

Ed

B.
A.

Ed

Ed

Ed
Ed

Ed
Ed

UI
Ur
Ed

Ed

Ed

GSN

c.u.P.

aog qr.

Ed

Ed

Ed

Ed

Ed

Ed

B.

Ed
Ed

UI

Ed
At
Ed

Ed

u
Stell

SOFTWARE LISTINGS
Plln.t oacolou ul Sound

at

Ed
Ed

Ed

Ed

Do

Ur

E
Ed
Ed

s, e
B

B
B

B

B
B

a

c
c.D

SY t23.00
t1,1.95.
fr9.95
t24.95

!6.0{ +

!6_95
t8.95
44.95
!5.9t

n.s.ror Popl. E!r.t.

o.s. Qui,
D
c

c
c
c
c

B,E
RJ
GJ
cc
SH

c.D AE

GE
JB
to
MP
JB
sc

t10.00.
tr2.00
!9.95
!E.00
f6.0

e6.95
t7.95

tr0.@
r5.0{,,
!7_00
[5.95
t5.95

ttl.u).
1t4,00

e9.25

t9.95,
! _50
rl7.9t
f9.95.
t9.20
!5.95

tll.00,
tr4.00
t6.95
14.95
t6.95
t5.00,
t7.00
t7.95

rr0.29
t10.50
tu.90,
tu.50
t7.95
t8.00
t9.95
e6.95
e9.95

t20.04
t9.95
t6.50

tt4.9s
f5.00
r3.75
[5.95
t6.io
r4.50
t5.@

lll.95
414.95
t9.95.
f9.20

t9.95,
ttz.9a
t6.50

aBc

B
B

B
B

B

c
c
c
c
c
c

.Dc

Prr.l.r Driver G.n.rtror

Pub s.n6/P1...- p.cL.se

Pa$n lru.lorm.lioB
Ed
Ed
Ed

B
B
B

c
c

c.D

l(T
ES

Ed B c HE

Panl Danial3 M.si. Shos a c,D

Bi
Bs

c
c

tz

ED
Ed

a
B

c
c.D

E5

B.
Ed
Ed

B
B
B
a

c
c
c

c,D

PI

SL
sc

Pulrl.g Nurb.r. ln Or&.
P€rreur .nd A.diomeda

P€renal Mon€9 M.n.s€m€nl

B,E
B
B
B.E

c
c
c
c

c
c
c
c
c

.D
c
c
D
c
c
c
c
c
c
c
D
c

SE
NT

Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed
Ed
Ur

LCL
Lfs

LTS

B,E SH
GE

GX

CM
HM

LT
GD
MS
MB

OG

EA
LT

B
B

B
B
B

B
B
a
B
a
B

B
B
a.

B

t

c

B.L

B

E

Ed

Ed

c.D

B,L: c

B
B
B

c
c
c

CH
GE

[7 95
49.24
t8.00

SE
MN

HO

t7.95
t7,95

tll,45
r9-95,
tll,9i
t9.95

e6.50.
!E.50
t6.50.
tll.00
t6.95

r6.50.
t6.00
t5.96
t9.95.
trl.50
t13.95
ll.9i
17.95
rt.50
et.50
t7.vt.
tt0,oo

t7.91
el3.9t

a tI.62
t6.95
!3.t5
!1.00
!1.95
tE.00
t6.95
t7.95
t7_95
e6.50

!9.95,
tl1.30
tE.00

tt9.9t,
!24.95
t8_9i.
!l0.to
r7.E0,
r10.30
t9.95
t7.95
f9.25

i..EE
t24.96
t?.fi),
!9.@
t6.00.
t7.oo

426.75
t?.95
t6.95

!7.95
t9.95,
t12.95

r19.95.
t24.95
r13.80
t6.00
t6.00

tE.@,
r9.00

!9.95.
etr.95
t3E.50
r9.50
t5.95
16.95
c6.25
t6.95
t5.95

CM

PB

CP

RH
DL

CE

Gt(
JC
TR
KP
PB

DE
CM

Gl(
tz
tz
tz
BJ
ol<
SY
SY
IB

BJ
TP

ES

PB

t7.95
t5.95

sc

HI

IH

HN
SE
MR

ST
tM

SR
XI
HE

KB
Bl{

GS

CU

cs

MB
SE

SL
GK
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Ed

Bs

BS
BS

Ed

Ed

Ed

Ed

Ed

Ur

Ed

:T

Gm

Ed

Ed
Ed

Ed
Ed
Ed

Ed
Ed
Ed

o.t.c.

LCL

otc

Hlghlishl

LTS

Bug.Blr.
Bug-B!,r€

Bus Byre

GSN

t24.99
lt293
19 95.
e14.95
17.95

tt2 95
4r2.95
t1.95

449.65
r6.95
t3.95
f9.95
t9.95
tE.95
!6.50
f6.95
t4.95
fE.50
,6.61
t6.95
t9.95,
L9.20
16.75
t8.95
!9.95
t?,50
!9.90
17,95

t1.95
!6.50
!1.00
!r.00

t6,00,
e7.00
e7.E0
!7_95

tll_95
t7.25
t7.95
85.50
f5.50

tr6.65.
!r9.90
t8,65.
r10.40

€6.50
t7 45
t7.9s
r7.95
l7.95

€rr 50
fE.50
t7.00
t3.99
!3,t9
t4.99
!4.99
r6.95
!6,95
t9.95.
t11.95
!7.95
f?.95
e7.95
t5.99
!8.00
€9.95

!9.25 +

It.88
frr.90

I14.00.
t15.00
!19.00
!4.95
!6.0O

!5.95.
t7

t6.10
ll t.90Ed

Ed

B
B
B

c
c,D PB

e1.9a
t9.50,
rr2.00
tt0-00
t7.95
e?.95
t4.85
c4.50
t{.95
L9.95
!7.95

tE.95.
!u.95
!6.95

!5-95
r6.95

1r2.65
t7.95
t6.95

I21,00
lll.96

o.K. B
B
a

B
B
B

B

c
c
c
c
c
c
c
c
D

c
c
c
c
c
c
c
c
c

ox
SE
CH
HW
GD
KC

SE

Ed
Ed

Simpl. Word Proc.r$r

c,

Slmul.llon-Cdl!o. Tru.k

5502 D@elopde Syd.m

Srr Fr.n.r. Dr.t. Mlarur.

Sn.ll Tr.lt
Ru6sian Irr€gular Verbs

Ed

Ed
Ed
Ed

Ed

Ed

Ed

Ed

Ed

B
a,E

B
B
a
B
B
B

LO
PE
GK
t{N

Gl{
HM
CD
CD

B,E c

c
c,D

c

c

c,D

c,D

c.D

CM

sc
RJ

HE

GS

sB

D!

14 95

B,
B
B

B

a

E t7 9t
tE.95
t3.95

Sor..r.r o{ Cl.ymorg{e

Scannins/Woid Finder !9.25 +

!l4.oo,
!15.00
c6.95,
t9.95

!4.9s,
r6.50

t12.65
4t4,95
f9_95
!6.95

tr8
t29.95
t9.95.
t14.95
t15.00

t7.50
!E.95
fE_95
t1.95

GSN

a,E

B

Ed

A6

Ed

E.l

Bog.Byle

a,E
B
B,E.

B
B
B.E

c
c
c
c
c
c

c.D

BB
cs
MN
SY

CMB C,D

Bus.Byr€

SJG Son

B
B
B

c
c
c
c

c
c
c
c

c
c

c
c

BA
OP
SJ
tz

a,
B
B
B

E
JX
Pf

t7.95
rta.82
!6.95

19.95 +

!5.95
!9.95

Shnky Conran. Masic

Ed B
E.E

CH

Ed

Ed
BS

Ed

Ed
Ed

Ed
Ed
Ed

Ed

B
B

B
B,E SY

SN
JZ
GK

GD
DO
DC
PI
KN
GD
EB
HE

GD
GE
MX

!9.95
f9.95,
er2.95
t4.80

t14.95,
!19.95

€6.00
!5.00
t6.95

fl1.90
e4.50
f7.95
!9.95
16_95

ttl-50
t8,00

t11.95
t9.25 +

44.50
t8.00

!14.95
r9.95

c
C,D

D.A.C.C.

B
a

B
B
B
B
B
B
B
B

c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c

B
B
B
B

Spell.h..t (Wordwi..)
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B C,D

BD
B,E C.D
s c,D

BCsc
BC
BC
BD
B,E C
BC
BC
BC
BC
B,E C
BC
BC
BC
BC
BC
B,E C,R

B.E C
BC
A,B C
A,B C
B C.D

BC
BC
B C,O
BC
BC
BC
A.B C
B C.D

BCO

BC
BC
BC
BC
BCsc
BC
BC
A.B C

A,B C
A.B C
B,E C
BC
B,E C.D

BC
B,E C
B.E C
BC
A.B C
B.E Cac
ac
A,B C
B C,O

BD
B C.D
BC
B C,D

B
B
B
B
B
B

c
c
c
c
c
c

HH

sv
SI

ot
KC

RB
RH

DK
RH

GJ

cc

AE
CU

ot
tz

HI

GJ

LT

SE
AB
BB

FM

MP

XN
Gl{
xc
BB
JZ
KH
JC
JC
JC
JC
to
GK
HO

MB
to
EN
NP

t(M
HE

GS

BE
ES
SN

CONTINUED OVER



SOFTWARE L/SI//UGS

Spirnre f lighl Simul.ro,

Ed
Ed ECL

Hishlishr

Ed

Ed

Ed

Ed

A.

Ed

S..n.lrd. r.d vri.nce.

t_J.K.S/W

HRH

Srocl Conrrol..lassifi ..rion

Srocl Conrol.Roq and Rol

Gm

Ed
Ed
86
Ed
Ed

Bt
Bs
BS
BS
Ag

Ed

Srory A - Sp.ni.h Gold

H&H

Ed
Ed

Ed

Ed
Ed

c
c

c
c
c
c

B

s.E
I
B
B,E

c.D

B

a

c,D

c.D

c
c.D

c

c
c.D

c.D

c.D

B

B

s
B

B
B

B

B

B
B
B
B

B.E

c
c
c
c

c
c

c,R

c
c
c

c.D
80)

c

c

c

B
B
B
B
(4

B,E
a
B
B
a

124

!7.95
t6.99
46.95
44.o0
t8.05
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t

t7.95
t7.95
t7.95

t9_95,
t9.20

16.00,
!7.0O

16.00.
e7.00
e7.99

tl0-00,
el2.@
!24.r5
t9.75.
!11.95
r5.50

t9.95.
ttl.50
f7.to,
t9.50
!7.95
!5.50
!7-95

!9.25 1

t3.50
t6.50

!9.95.
t9.20

89.95.
tr2.95
t9.50
17.95
t7.50
t7.95
t595
(7.50
c6.51,
t5.95
t5.50
t9.95
[9.95

!15.00
t10.00
f14.95

t7.95
t2a_95
t19.95
f7.95
e7.95
f7.95
t4.95
t5.99

t5_65.
!6.95
I7.95
t4.85
f7.95

!7_50,
t9.50.
tr0.50
!7.95

GSN

GSN

GSN

!8.00,
€9.00

r8.50.
!9_50
t5.95
t6.95
!9.95
t4.95,
r6.95
t8,50,
t9.50

t10.00
t5.50
!7.50
t3.95

tlr.95
e7.t6,
t10.50
a6.95
I6.30
t6.50

!7_95.
!r0.9i

!4.t8
!{.65
!5.99
19.95
t9-95
t6.95

16.00 +

t9.9t,
!1r.50
e7.9t
!7.95
45.95
e7_50
f7.95

tl?.25
tE.50.
!l1.00
!30.00
fl0.0{.
rr2.00

;lr''--{

c.D

B

B

Ed

Ed

EN

Ed

c
c
c
c
c

c.D

c
c
c
c
c
c
c

c
c
c
c
c
c

c.D

c G5

c,D G5

B.E
B
B
B.E

c
c

CD

st
Dl<

OB

BE

ss
IT
5Y

LJ.(, S/W

ECL
Grffir
A.S.X

Ur
Ed

Ed

B C,D GS

a

B
B
B
B.E

B

B
B
B
B
B

GK
JZ
JZ

,B

B
B
B

B
B
B

B
E

Ed
Ed
Ed
Ed
Ed
Edu
Ed

Ur
Ed

Ed

EL
GR

HM

E.B C.D

c
c.D

BAC Pub.

GC

NX

KB

BE

A/B l

ooo

,

t4.85
r5.99

COPTEB

C,
{.-

\6

K /A{
HW
EL

SE
SY

HI

HI

cx
AE

SY
PI

!B

cit

KU
SE
HE

KU
t(u

uR

FB
SE
FS
SE
GK
NU
KU
IT

tz
SU
xx
CN
SY
GX

GM

tz

HH

CH

HH

SE

P8
D(
GD
OB

BC
BC
BC
BC
A,B C
ac
BC
A,B C
A.B C
BC
BC
A,B C
B,E C.D
a c.D
ac
BD
BC
BCsc
BC
BC
B.E C
B C.D

'rt

B.E C,D
BC
EC
a.E c.D

1...h, in th. Cdr.rd

B.E C

t
tt
E
!!I
ct!a



The Complere CocLl.il Maker

The Mysr€ry Fun House

Th€ Comput€r Prosramme

the Compuler Prosramme

The L€mmins Svndrome

The Guns ol Nalaione

Th€ Th€or€6 oI Pyrhasoras

Thombs ofArken one

loF lhumb Adv.,lure

Ed

Ed
Ed

Ed

Ed

Bs

Ed

Ed
Ed

Ed

Ed

Ed

Ed

Ed
Ed

Ed

86
Ed

Ed
Ed
Ed

Ed
Ed

ia

r.J.K. S/W

H C.C.5

OK
BBC Pubs

HRH

CRL

B,E C,D

c.D

c
c
D

B.E

B
B

c

c,

B c

c

B

B

B

a
B
B

B

B

B
B

c
c
c
c
c

c
,D

c

B,E

B,E
B
B

B

B
B,E

c

c
c
c
c
c
c
L
c
D

B

B
B

c
c
c
c
B
c
c

c

c
c
R

C,D

c
c.D

B

B
B.E
B

c
c.D

A,B
B
B
B
B,E
B
B
B
B
B
B
B

B
B
B
B.E
a.E

c
c,D

B
B
B
B.E

B
a

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c,D
c

HH

co

HN

sc

NT
xs

xt
IT
HO

EB
sc

KB

KB
NT
EB
QS
ox
DB
XN
DC
Gl(
SM

NT
CL
NT
OB
7t
DB
ST
BO

o,(
xa
SE

B

NT
SU
CM

HN
HN
SU
GX
HC
SY
HE

cc
TE

t34.00
L9 95
!4.95

B
B!9 95,

I r r.50
tr0.29
t9 95

t25.00

!6_55,
t?.85

r21.95

f?.95
r9.95,
!11.50
t24.75
!2.00

tr0.00
9L2,65
Il1,95

UI

Ed

Ed

Ed
Ed

Ed
Ed

Ed

Ed

EI

Ed

Ed

Ed

Ed

Ed
Ed
Ed

Bs
Ed

PACE

B

B

2002

IB
SL
LC
RH
ss
SE

C,D

c,D

c
c
c
c
R
c
c
c

CD

c,D

c.D

t9.95
f6.90
f4.85

e9.25 +

!6.50
46.50
t5.50
e7.50
!8,00
t7.95

!12.95

t6.95
!9.95
t7.95,
410.95
!6,95
!5,95,
t7 _95

t4.95,
!6.50
t6,50.
!9.00

!25.00
!9.95
t9.95.
t11.50
!5.95
16.90
t9_50
!8.95
!6_95
!9.99

!7.50
t74.95

!9.25 +

t3.95.
r5.50
r9.95
r2.00
r9.95
t9.95

t19.95
€5.50
€4.00
c5.75

!5.95,
f7.95
rs.95
f7.95

t7.50
tll.45

9.50
!4.00

e6.95,
t9.95

t35.00

t21.50
tr4.00
!15.00

€9.95
c7.95
t3.95

r14.95
t59.80
r45.95
c8.9s

fr0.00
t6.33

r9.9i,
{lt 50
{7.95.

R
c
c

c
c
c
c

c
c
c
c
c
c
c

SU
GE

HE

c
c

c.D

B
B

B
B
B

B.E
B
B,E
B
B
B

DKB
A.B,E
B.E

c
C,D

11.95
c9.95,
4r1.50
t7,95.
t12.95

B
B

B

B

B
B
B

c
c
c
c
c
c

c
R
c

c,D

.B
B
B

B

SF

DL

PB

PE
NC
BB
CR
CR
cx

IN
KB
HE

DL

t7.95

t7.93
t9.95
16_50
t8.95
43.50
46.o0
!3.00
f3.95
t9.95,
!11.95
!11.95
t5.00.
!E.00

T.Squar.d Tifi€labling D
c

c,o

NEC

Undersl.ndlnq Yolr W€ath€r

r10.00

Unonhodor Engin€eit
uril-l
U ltry EPBOU

Ur

U1
Ut

UI
UI

ASD Lld

B

B
B
B
B

B
A,B,E

MX
MD
GC

LC
QT

OB

UT

Ur

B.
Ed

UI
Ed
UI
BS

Ed

B
c
c

D
c.D

tz
EB

Vnll.y ol lhe Pharoah.

B
B.E
B

B

FB

FB
IU

c
c
c
c

c.D

c
c
c
D
R

D
c
c
c

c

B

B
B

B
B
B
B
B
a
B
B
B
B

B

GSN
HM
GS

SY

FE
RH
BE
OE

SOFTWARE LISTINGS
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B.B,C

B.B,C,

Esa B@.

ot(

D.A.C.C.

!10.00
t10.29
t11.95
16.95

f10.00
t7.95
t7.95
!7.9s
!7.95
t6.95
!9,50

f20.00
!10.29
t6.95
CE,95
ta,05
t7.95
!8.95
t7.95

1a.97,
f10.98
!8.97.
!10.98
f7.05
t5,95,
t7.95

Lr?.25
lt7 -25
e9.95
t6.95

f59.0{
!14,95

19.25 +

t15.00

!10.@
!21.00
,27.@ CONTINUED OVER



rr[fl

)al

^s
B.
B.
Ed

Ed

Ed

Ed
Ed

ED
Ed
Ed

u

Ed

Ed

Gm

Cm

BS
ED
EN

Ed
Ed

Ed
Ed
Ur

Ut

B.

Ed

7

;

AaC P!b.

>"

on

B,E
B
B
B

c
c
c
c

PS
PS
KB

GX

CM

t7.95
t14.95
c14.95
tt6.l0

B
B

B

B

a
5
B

B

c
c,D

f5.95
!9.95,
!11.50
tr3.95

+ tl62
!l5,oo

c7.95
t{.95

t10.00

tr0.45,
t13.45
t3.95
t6.95

!5-95,
t7.95
t6.95
t6.99

!l1.50
t5.95
!7.95

!11.45

.!

Eo

Ed. Soft

BBC P!b.

c,D

.:)
c,D

c
c
c

ES

c,D SH

GX

OR

XB

RJ

LM

QS
GK
DO

B
B.E
B

c
c

c,D

Whol. Number tuilhmeli.
While Bidows Co.qu€rins

a
B,E
B
a
B

c
c
c
c
c
c

B C,D t9.95.
tr2.95
!6.95
!7.95
17.95

t7.4E,
t10.50
r29.50
t4.95

f6.00,
!9,00
f9.95

!E.97,
f10.98
tl1.90
e9.95
f9.95
t9.95
!9.95
!9.95

!r9.9s
t5.75

!19.95,
t24,93
!6.95
tl0

t6.50.
rE.00
t9.95,
tlr.50
tll.90
t9.95
f9.95

tr7.25
f5.75

f u.90
14.95.
!5.50

t17.23
!4_50

MP

B
B
B
B.E

c
c
c

c,D

D
c

c,o

c
c.D

Ed- Sofi
GSN

ES
GS

Gri6n B,E
B.E

B
B
a
B
B
B

B

GB
BO

BBC

ASD LId

c
c
c
c
c
c
c
c

c.D

c
c

SU
NH
xa
DS
SU
GM

Ed

86
83
EN
EN

Ed

Ed

EA

c

IT

SE
Gl(

BO

!5.95

c
c
c
c

CD

t10.50
!12.00
r7.95
t6.95

!8.6s,
!10.40
tE.97,
f10,98
r9.95.
tt2.00

c,D

c.D
B
B

B

HM
B

c,D

c,D

DL

GR

rc

DL

lc
OG

A,E

X CAL H.C.C.S
B c

R

PT
HC

t6.95
f65.50Ed

Ed
Ed
Ur
UI
Ed

Di.l

c
c
c
c
c
c

c,D

BE
B
B
B

B

Ed

Ed

LT5 B C,D LT !10.95

H.C.C.S.
B c

HC
t7.95

t65.00

LTS B C.D LT

B
B

c
c B

B

B.E

c
c
c
c

so t6.50
r6.95
!3.95
t6.95

KN
GT
toZorakk rhe Co.qu€ror
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a
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;
E

B
B
B

B

B
B
B,E
B
B

B.E
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A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

MERSEYSIDE

FAIRHURST INSTNU['ENTS LTD
Complete range ot BBC equ pmenl

including Econets. Pnnlers. Plotters.
Colour l\,4onilors. Graphic Tablels. tlp
grades, DrscDrives. Drsc Conlroller chips.

Torch Compulers 280 Drscpack.
Exlensive range oi Soitware

Oean Court, Woodlord Rd., Wllmglow,
Che8hhe Tel:0625533741

TEL:
0928 35110

Churchlield Road, Frodsham,
Cheshire WAO 6RO

BBC. ACORN, ELECTHON
Open 9-6.30 6 days

TOTNES COMPUTER SHOP
4 The Plains, Tolne!, Devon.

Tel: 0E03 866095
Compuler earnrng ce.tre M cro compulerslor
home and bus ness p !s per pheralsrsollware

and accessoies

MAIL ORDER ENOUIRIES WETCOME

!G L.Eh ?,;onttut r SJ3t rnt
lr- xEVEn Kl{OwlI{OLY UNOEnSOLD
O'lc|at Aco.1 8BC deater and serv.ce certre
7 Cov.ntry Ro.d, XlnclLy, L.lcr LElo tOF

T.t: (x55 a12139
BBC Mode B Ere.rron O,sk dnves - Cumana O'sc
drves kom CSx tr49 Pho.e ior ces larger drsc
d4es Srrugarl l00K s.q es 8AC dLscs IVlmontors
sccessores & so,rwa/e) P nrers - Epson Fx60. RX80
and many more aso srncrar agenrs. orc agenrs and

Oragon serv ce cenl.e

MICRO.MAYS
OFFICIAI ACORN/B'C OEAIEF

8BC Model B E eclron Pdnle.s: Epson FX80.
4x80. Shnwa CP80 Sekosha GP100. Slar
DP5l0 DIBk Odv..: Teac l00K srnge lwrn
Shugarll00K s ng es BBC D sks TV(monrtors
accessor es and so,lware) Also agenls lor
Aian Commodore Sncarr. Orc and Dragon
MAYs cOMPUTEnS, 57 Churchgrl., Clly
Cenlre, Leicerl.r LEI 3AL (0533) 22212

THE VIDEO PALACE
Londons largest home computer
store. Model B and Torch. ZX
and Commodore 64 stockists.
Full range of games soltware.

100 Orlord Stro.t, London Wl
Tel:01-637 0366

PAUL ELECTRICAL LTD
25G'252 G..nd D.lv., R.rne! PerI, SW20.

T.l: 01-542 8546
aOflrral Acorn deals Full ranoe ol Cumana
!}d and Drsc Dirves rn StockCm lLso rnaorNc As
Woods Fadio. 257 Lavender Hill SWll

01 -228 2682
Suppy and ReOa rs ro Educaron a.d Locar Colnc1s

E l,,lgh c,/',np/r'''," Srrl.ntt
Otficial

NEVEA XNOWTitGLY UNOEiSOTb
Acorn/BBC dealer and aervrce

centre 75 C.o.. slr..t, Sal.. BBC Mod6t B.
Elect.on. Disk Drives - Comana disc drives
trom CSX C139. Phon6 lor pric€s o, larg€r
disc drives. Shugart 100K singtes. BBC
drscs TV (monllor eccessofles & sorlware).
Prinlers Epson FX80. RX80 6nd many
more also sinclarr agenls onc agenls and

the Oragon service centre

ffiffi rtcEortx
Gotllprrc.rt

ACORN STOCXISTS A SERVICE C€NiRE
Complele ra.ge or Acorn/AAC equrpmenl a up-
giades Pnnters (Star. Epson, Juki), Olsc Onves
(Pace, Iorch Z8O) Specrarisl FOMs t pe.pherar
equrpmenr (solrdrsk, comp!re. conc6p13, Educa-

rronar Soltware erc )
irhlord hdurlrr.r E.lrr., iarrr Lrn., F.hrord,

Sl H.l.nr, tl.r..y.ld.. T.l (O7aa6E) 52az

UEST EOFET
PERSONffL EOMPUTERS
8BC. Acorn and Torch dealers Range of
Disk Drives, Prnlers and Monilors on

display.
47 Kyle Street, Ayr.

(0292) 285062

Suffolk Computer Centre
BAC M'crocom!uler Servrce & nlormanon Ce.lre
l\,lllc/ocompulers . Disc D.ives . Monitors
Matfif I Darsywheel Pr nlers . Joyslrcks
Casselles. Lrghl Pens. Graphrcs Tablel

Books & Sollware
3 Gad.nd Sl., Bu.y Sl Edmundr.

T.l.pton.: 0284 - 705503
Open Mon Sat I 530

STMNETT COMPUTERS
LIMITED

oneolrheu\slarqe5l'ideoendenlsupplersolm'cr0
comDlter equ ome.l R nq 0'l-sat talS o, v s{ u./r la
Sr Georoes .d Esr 380 F,cnmond coad K,.qsron

uoon Thames sutrey hT? 5OB

BUYIT{G GROUP - YES THAT'S USI

Ule 3lock a

wide rangc

ol soltwarc
booka and
peripherall

*,rffi
\:-/

Local
3ervlce and
no hern
mall order
cenlte

*&tL
20 Conm.r.l.l Ro.d. L. lcl, Sh.tl.Erl 1.1..

(05ts) 2145 Eac

MEEURY EEMPUTEBS tTO.

. BBC authorized dealers and service
cenlre. Torch 280 disc pack available.
Our own credil lacinies. Access and

Barclaycard welcome.
We are open I lill 5 30 s x days a week.
l4l Now Rd., Chathaln, Kent ME4 4PT,

TELr (0634) 825080

ESTUARY
SOFTWARE PRODUCTS

Esluary now have BBC s rn stock logelher witha
wde ranoe ol sollware and accessores
Complele-spares krl rn sloch The home

compLrler cenlre
261 Vlctorl. Aye.. Soulh.nd-on-Sc!.

Phoo.: (0702) 343568

HG(! MrcRoco,purERs
120/122 Darwen Slre€t, Blackburn,

Lancs Tel: 0254 672214
Open gam lo 530pm Mon-Sat (excepl

Thurs 9am lo I2.30)
ACORN/BBC DISTRIBUTOR

Forlh and Pascarior BBC M cro aod lor Epso.
HX20 Prnlers Drsc D.ves Consumaoies

TWICKENHAM COMPUTER C€NTRE
Acorn . BBC . rrbtrlirior. rd AFlcot (b.Lr.

t\4rcro Compulers lor home and business
plus p e r r p h e I a I s / s o I I w a r e and
accessor es Always a wrde range n slock

al
72 l,lealh Road, Twickenham, Middr.

TEL: 01-892 7896

CROYDO N
CO MPUTER
CENTRE
Oilicral Acorn dealer and servrce centre Eul
range ol penpherals and spares lor BBC lVrcro

Eleciron Torch elc
294 Brlg.toc* Rd, Thornlon He.lh, Sutey.
ERING THIS COUPON FOR C5 DISCOUNT

T.t 0l - 68t l2a0

WEST SCOTLANO

ESSEX

SUFFOLK

GREATER MANCHESTER

LANCASHIRE MI DDLESEX

A & B COMPUTING JANUARY 
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A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

TYNE AND WEAR WARWICKSH IRE

STATACOM
18 & 20 Grov€ Road, Sutton, Surrey

Tel: 01-661 2266

Computers and Peripherals
3" Hitachi Drave

Printers and Monitors
2nd processors, business machines

H((I
533 Du.hlm no.d, Low Fell, Gel$he.d

TEL: t{.wc.rll. otl .t7 2460
ropen 6 oays gam 5 30r*h lsar loam 5 30pm)

ACORN/BBC DISTRIBUTOR
Fonh and Pascal ,or 88C Mrcro and lor

Epson HX20 Prinlers. Disc Drives,
Consumables.:

LEAMINGTON HOBBY CENTRE

fu EEG, @
Warwicksh[e's sole otlicraL BBC Mrcro Oealer
and Servrce Cenlre Specialisls tn Monrtors,
Cumana and BBC D.ives. and Epson P nters
'l2l Regent St.eet, Leamlngton Spa

TEL: (0926) 29211

GWENT COMPUTERS
Everything lor the BBC computer.

BBC AUTHORISED DEALEBS
CUMANA DISTRIBUIOR

92 Chepstow Boad, Newport NPg BLF
Tel: 0633 841760

The leading B.B.C.
dealer in the North

sussEx

8BC B's Plus Rrng. ol Plitrle,3/Di.c Driv63/
Monitors. orr Sit. S.rvicing/Upgrrdcs -

VsriGty o, Softw.r.
Cours.s on BBC Micro rrorn fr5.0O

lll m!.*8..'t"?"E*;
195 london nd.8lrgess xil, Sr. Tet:044a645636

tl I tli I
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itA&BCO UTING - ctAssrFrED ADVERTTSEMENT - oRDER toPM

1 2 3

4 6

7 8 I
10 11 12

13 15

adva.li.. n.lion.lly i6 lh..e col!m.. to ov.r 100,oolr,..d.r.lor onl,
aoo ,.. word (mlnlm!ft ch.rqe 15 word.). sioply p.lnl rolr h.t!.g.ln
lh. coupo. .nd..nd wllh ,our ch.q!. or poll.l o.d.r m.d. P.y.bl.lo
A.9!. Speci.lial P!bllc.lions l-ld. to

CLASSIFIED DEPARTMENT A T B COMPUTING
No. 1 Golden Squ!r!, London Wl.
0 t-437 0699

Name

Add.e88.....

Tel. No. (Day)

Please place my adverl rn A & I Compulrng lor E rsslres Please rndrcale number ol rnserlrons requrred

To appear in the Nationwide Dealerguide al 127 pet insertion, simply fill in the details below

Tel No & Contact 

-

, Classified Dept., ASP, 1 Golden Square, London W'l or phone 01-437 0699.Post to: A&B Com u tin

Company Name

Additonal Copy 

--

No ol lnsertions 
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Lineage:40p per word. 7' t 5
Semi display:19.00 per single column centimetre.
Ring for information on series bookings/discounts.

Ail adverl semenls rn lfr s secl on rnusl be prepa d
Adverlrsements are 3ccepted subtecl !o the lerms and condrlrons
pnnled on lhe adverlrsemenl rale card lavarlable on requesl)

Send your requltements to:
WILL FOX, ASP LTD,
1 GOLDEN SOUARE, LONDON W1.

01
I

437 0699

ASTROLOGY aDD-O1rS

BBC/ELECTRON
"IMAGE 2"

Without doubl the best back-up
copier money can buy Copes
with probably all sollware Send
SAE lor delails ol incredrble tea-
tures. lJnlocks & locks oroos

loooo M/C !4 80 -

PETER DONN (oept aa)
33 Llttle caynes Lane,

Upminster,
Essex RM'14 2JR

CAMBRIOGE COMPUTER
OESKS

Var ety of models in rea wood
or tormlca Irom f35

SAE lor producl nlormalron

53 Long Lane, Willingham,
Cambs. (0954) 60840

i\

SUPERB HARD COVEFS
tor your 8BC Micro & Electron

' Englneered in top quality h gh
impacl rigid ABS - very lough

' Super lexlured linish in cream
lo tone with your Micro.

' Looks atlraclive in lhe home.
" Cushioned on foam pads
^ Gives excellent prolection.
' ldeal lor schools
BBC Cover: [10.95 (+r, 55 p8p)

Eleclron Cover: C6.95
l+tl.00 p&p)

Send cheque to:-
TEKFORM

Grange Close, Sandbach,
Che3hlre CWl1 9ET.

Telr (0936?) 3098

jbs records
COiiPUTER PROGNA S

n.rlllme or lslow) Hlqh..pe.d
prolessionar Casselle Dup ical on and
Blanks 1 - rOO0+ Compller prinled
qasserte Labers. BBcD sk Duplicallon
and Unlormarted Oisks 1 - 500a Fast

sec!rl1y delivery sefrrce

lbi recofds - a dlvlslon of
HLiEnBO D LtD. 19 Srdlers WaY,
HEnford sG14 2DZ 0992.551186

ASTROLOGY
lor beggrners Spec al slarler
pack lor only 111 50 Consists
ol a simple programme 10
calcuiale a horoscope, an
nlroduclory booklet and 2 selt

leach ng programmes (how to
inlerprel lhe horoscope)

NO PREVIOUS
KNOWLEDGE REOUIHED

lor the B 8.C., A&B Electron
and rnany olher micros, aso
wrde range of programmes for
more Expedenced Astrolo-
ge?s. Cash with order (add
50p outside U.K.) or large
SAE for lree Catalogue toi
ASTROCALC (Dept A&B),

67 PeaEc.oll Road, Hemel
Hempstead, Herts HP3 8ER.

Tel: (0442) 51809.

DATA.WIN
Horse Racing. new program Ior
BBC B Top rated Horses can
be lound very easily. wilh

irnpressive resulls
Send !19.95 to:

DATA-WIN, 13 Hulham Rd.,
Exmouth, Devon

o, phone
(0395) 263105

lor turlher detallE.

HOME ACCOUNTS.
Use your home compuler!
Comprehens ve coverage ol bank
accounts. credil caIds, HP , etc.
For BBC and ELECTRON. t8 45.
Free detarls: Discus Soltware,
Freeposl, Windmill Hill, Br xham
TO5 gBR. (080 45 55532).

GOING TO THE
DOGS?

Shorten the odds with

STADIUM
Grevhound Bace Predictor
for bBc Model B. €8.95 inc

P&P,
Copus, 55 Lower Ashley Rd.,

New Mlllon. Hent5.

|CnO-SERV ior expe repairs
to BBC machines and disk drive.
For delails call or write to: Unil 4.
Denny Workspace, Denny, Scot-
land FK6 6DW. Tel: Denny (0324)
823468.

JOYSTICKS
for 8BC illcro, lop qu.llly ,oytllck.
at an amazrngly ow prce Only
el0 95 a par inc udrng P&P Easer
lo hande and ,asler lhan olir€rs
cosling lwrce as much Cheques/
POs 10: Perltron, Depl AB,21
Woodhou3e Road, London N12

9EN.

COi,IPUTEF SOFTWARE:
Buthelr and Grmea lor moat

Compuler!
commodore 54 vic 20 BBC
Alar,. Oragon, Speclrum, M2700.
zx81
New Feleases for CBM 64.
Spectrum, BBC, Atari, Dragon,
Spectrum, M2700, 2X81.
New releases lor CBM 64 Spec-
lrum, 88C. Every 2 weeks - just
send S.A.E. and we send you a
new list every 2 weeks.
Altai C10 data cassettes 40P
each. 5 C15 data casseties f,2.zl0
5%" ,loppy discs D/sided - DL
density. 12.30 each or 5 Jor f,10.
Send lo: M. J. Selward, St. Ohl'.
Foad, Strr on, Budc, Comwdl

EX23 gAF. Tel: {0288) 4179

A COMPLETE louch typ ng
course lor the BBC lvlicro. Colour-
tul graphics makes aquiring the
sk ll an enjoyable expeience.
Proved and tesled n schoo s. Drsc
or sel of casseltes t15 inc P&P.
AB Educal onal Software, 23
Fearnville Place Leeds LSB 3DY.

SHOW JUMPER - dea Chrisl
mas gll (BBC) e7.50 inclusve
A so 32 educat onallulors Bryanls
(Educationa) Software, 1 The
Ho lies, Chalcrafl Lane Bognor.

PRACTICAL COMPUTING
A seres o1 1 day courses lor begrn
nersi programmrngi bus .ess app r

cal ons 125 per day ( unch
included) wlh qLralled l! lron

Delais lronr

COMPUTER WORKSHOP
32 Sydenham Ro.d, SE26 50F

PHONE:778 9080

TEST PROGRAMME BBC.B,
short answer and mull choice on
screen liming and scoring. Tesls
supplied: Heat Transler, Radio
activ 1y, Sern conductors,
computer Oulz Easy to add your
own questions Program iuly
tesled by secondary pup s Tape
t500 Dsc e600 or SAE ior
dela s. R. N,4 Lar.bert. Ba
Cotage, Turrilf, Aberdeenshire
AB5 7DO

ALPHALEARN/ALPHATEACH
2 alphabel teachinq programs tor
pre-school children. BBC (B) e3
each or E5 par Cheque/PO to
H S.S.. 18 London Road
Camberley, Surrey GU15 3l.lZ.

129

SAVE . SAVE...SAVE
DISCOUNT COMPUTEHS AND SOFTWARE
BBC Model B + Casselle recorder + Five games..................e385.00
Acorn E|ectron............ ...................C184.00
Sinclair Spectrum 48K + six 9ames................... . .. ... .. ...... . l'119.95
BBC Model B Disc Drive rrom............................................1149.50

Pnces include VAT & P&P
DlscouNT SoFTWARE FOR ATAB| * BBC * CAM 64 r VtC 20 *

SPECTnUM * ORIC 1* TEXAS 99/44
Send no money. For fr€e /ists serd SAE stating machine type to:

RAMTOpS 47 Broom Lane, LevenlHH:gi-#r,"ill

SOFTWARE
APPLICATIONS

COURSES

SOFTWARE
EDUCATIONAL

SOFTWARE
EDUCATIOl{AL

DUPLICATIOil

A & B COMPU|ING JANUARY 
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A & B COMPUTING

ACCESSOBTES

REPAIRS

SOFTWARE



SOFTI,I'ARE
EDUCATIONAL

JOURNAL INDEX SYSTEM
(JiSyS)

MANAGES your OWN Journal
Article Dalabase.
HOLDS Journal Name. Monlh/
Year, Author(s), Titls and Com-
ment and 8 keywords lor up lo
700 Articles.
SEARCH by Author, Journal andl
or user-derined Keyword Diclio-
nary of 250 words.
A truly prolessional program al-
ready used In Universilies and
other Educational lnslitutions.
40 l.ack disk - stale Single/
Double sided. Single/Double
drive. Price: €25.00 inc. manual.
K, A. Spencer, 74 Oov€B Pt.k,

Balhlord, Nr Bath, AYo..
TGI: Brlh 858484

DON'T LEAVE IT TO
CHANCE. BOOST
YOUR BUSINESS

NOW, PHONE JASON
oN 01-437 0699
TO ADVERTISE

BIT TWIDDLERS
G.l mob oul oi you, .xa.ll.g !rm..

wlrh our upgr.ds..
CHUKEE KILLA MONSTER

rorCh!ckre Eoo'. Krla Gorirla 6 Mon-
slers + srate BBc or Eleciron
13-25 each 2 or 3 upgrades per

casse[e !5 00 0r !7 00
D.pt A812, 156 Church End, 8.rlow,
E...r CM'l94PF,'& + arelrademarks

ol A & F Sotlware and Aco.n So,t

'r';€y$Uus 
Two

,i1,,^ \ COMPUTER GAMES
i,, \ WE ONLY SELL THE BEST
aBc
Elite

ELECTRON
TEoe 114.25
Dric 117.25 6u"al;;; '

Son ol Blagger
Tar2an.,..,......,

3-D Bomb Alley.
Super Pool,..,..,.
Nighlmare Maze

Mini Oflice (BBC & Eleciron) Database
Wordwise (aBC) Computer Concepts..
Cheelah Sweet Talker (BBC)..............

Wrle or phone now lor sollware/accessones brochure. Please slate BBC
machine Despaich by relun, orders up lo E25 00, otheMise allow 3 days
U.X. Al prces nclude p&p Europe: Please add 75p. Orders wlh

cheque/PO lol
62 Woodbnd Ro.d, Chlngloid, London E4 7EU. Tol: 01.529 1891

f0.25
t7.25
t7.25
27.25

. t7.25

.27.25
_ e7.E
. E?.25
.87.25
. t7,25
. c5.95
e36.00
t:24-9s

CORNER THE MARKET
PHONE JASON ON 01 - 437 0699

TO ADVERTISE

I

PUTSET}IE EXTERNALROM
BOAXDS

s^/w GATES

SOFTWARE GAMES

PUTSE

S sRrrxsH MANUFAcTuRE + Auows 8 Rotas oN LII'IE
+ HARDWARE-BASED RoM sEIEcfloN AvorDs soFrwARE

IMERACTION BETWEEN ITNLTTY ROIIS
+ swrrcH To REQURED RoM t SING MANUAL swrrcH

OUISIDE I}IE I'NIT
+ nED Llcrrs NDICATE THE sELEcIED RoM
+ HIT 'tsREAr TO ACCESS ROM, NO NEED 10 r,sE

SOTTWARE COMMAND
+ INCLUDES zF socrGT. FoR INSTANT CHANCING oF A

SETECTED ROM
0 Nct uoss gsc craLE AIID RoM socxgT coNNEcIpR
+ INCLUDES SIMPI€ FITNNG NSTRUCTIONS,

JUST PLUG IN AiID @!
please conract C,areh Iinbr

Md Hor.rd o.
Irdtthtrlhner
Miqo hile
Divbion

AD INDEX
4 Mation 4 Kosmos 33

27
33
89
27

ABS 43 Logo
Acorn 3 Mayfair Micros
Adder Pub1ishin9...................103 Miracle Tech
Addictive Games 89 Musicsoft....
Argus Press Soltware.......44, 131 Solidisk 10, 11

Chaddington Soltware 103 Silversoft 61

21 Superior Software 132
,62

15

The Computer Mail Order....... 62 Proxixma
Computer & TV Ltd 103 Qualsoft
First Byte.... .........27 Torch Computers 38, 39
Flight Deck Soltware 89 Twillsoft 47
G.C.C. (Cambridge) Ltd 54 Upgrade Tech 4

Guardian Software 33 Ultimate Play The Game........1FC
HCR........... ......... 62 Vialen Disk Drives 67, 69

130 A & B COMPU|ING JANUARY 
'985

for the BBC computer

TGde enquides welcome

Chuchfi€H Ro.4
FIOBHAIT{ -
Chcahire WA6 6RD
ret 0e28 35 I l0

Cheetah Mktg
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AWeSOme rn irs conceprion

Brilliant in its depiction

DynamiC ,n irs execution

OrgE4
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Wl
produced by

ARGUS PRESS SOFT\?ARE
No I Golden Square, London\J7lR 3AB

Telephone: 0l 4)7 0626

tgtlt rulp(ift

5
,t)

)1Z

The world you are about to enter bears no resemblance to any arena you ever
encountered before. \tr?eapons are of no avail in this small habitat.

The only sources of protection at your disposal are quick wits and fast reflexes.
The only reward is to survive against monsters of unbelievable ferocity and
cunning, and to avoid hazards more perilous and deadly than any you might find
on a trip through the outer universe. This is the real world, populated by the
creatures ofour own inner universe, where nature is red in tooth and claw. Brace
yourself now, and come with Starcade into the still water and deceptive calm of
the SAYAGE POND.

COMMODORE, ATARI, BBC/ELECTRON (!8.95 each)
On disc for COMMODORE, ATARI, BBC/ELECTRON (!10.95 each)

STARCADE

qry arrd lrroy
COMMODORE, ATARI, BBC
(98.95 each)
On disc for COMMODORE, ATARI,
BBC (f10.95 each)
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rullrocD urnilonDs (ra[) Lr.r3
A tos(inoting or(od@-stvlo gom@ for ono or luro plovers. €o(h plover rades on
ostri<h, ond the oim is to kno(k the enemv rid@rs off bV <ollading urith them.
ln o (ollision the rider uJith thg highestjousting pol@ urill b€ va(to.ious. lf Vou
ore su<(@ssful, the @nemv urill ravort to its originol torm: on egg. The egg
must b@ (ollided uJith to prevant it from hotching. Rvoid the lovo both ot the
bottom of tha s<r6an, ond remember: Vou (on flv bett?r bV using stronger
strokes - imogine Vou ora on ostri(h trving to flv!
(H€VBOFBD OB JOVSTICHS)
... N€TU A€L€RS(...

iffirFrr

t

*a-

-rtcrrE

{

r] r] o r] o oD

SUPGNION SOfIITRRC I.fl'.
Dept. llBl I Regent Houso,
Skinner Lono, laadsT
Tal:0532459453 n

olri outanxrca
nll ou. solnrlorc is ovoiloue beforc ure odvenis€.
Alloursofturore is despot(hed urithin4S hou6 bV first-doss post.
lrt *l€ unlikelv ev€nl thot onv of our softuore foiB to lood, retur Uour
(ossetl€ lo us ond LUe urill immediotelv send o replo(ement.

(l)
(2)
(3)

IHC RCSI RRC TUIICRO SOFIUBNC
* PRODU(CD BT OlI IX]'C?CTI'Cf,I SOFTUINRC HOU'C *

+ roP ouRMv ilocfltilc-coDc ?RoonRms *
RRC
INrcRO

1

@fi
l'/bny of on tides oro ovoiloble in 8oots, tlr.H. Smitrs. John l\llsozies, Rumbolons, Loslqs, Cum,rs,
HMV, Groens ot Debenhons ond Spctn rm Shops. Rlso ot oll mojor <omputer deolors - €lto<
(omputes, Mico l$onogomon( tllost (oct fursonol Computors, Microstyle, €le<Eoneqrip, 3D
Comput€rs, Computeromo, GTM Comput€rs, etc. Our softuJore is olso orroiloble through oll the
mojor distributors. ond directly from us bg moil-or&r.

urc PnY uPro !0% noynlncs foe HloH ounurv B8( ,nr(80 RilD clc(Ifiof, Plloconms.

r
Smooth s(rolling-screen orcode oction. ln this gome Vou control o moon (VCle uhi(h Vou use to potrol the surfo(e of
th@ mooo. Vou must ovoid the rocks on the surfo<e. ond olso the monsters bouncing high in the louJ grovitV. Vou
should trg to shoot dourn the spoceships urhich fly overheod dropping bombs onto the moon surFo(@: R Further
hozord ore the flving bonols uhich ore oft@njust too high to shoot orjump ov@r, ondjust too louJ to squeeze
underneoth.
. o.N€[U B€I€RS€. o.
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