




Print
?RI\TMASTER is a pflnter utility BOM, ollerins powerlul scre€ndumps. text dumps, file
:-nps and many oih€rs. PRINTMASTER ofl€rs the best possible utilities, and pl€nry ofthem,
':r.ust one type ol prinl€r per ROM.
PRINTMASTER (EPSON) supports the MX, RX and FX series ol printers.
PRINTMASTER (STAR) supports the STAR GEMINI 10X and the DP5l0.
|ersrons for other pini€rs willbe produced according lo th€ volumeol requesrs lor each type.

Ail PRINTMASTER commands are preceded by an asterisk and can be usedin the sam€ way as
Op€rahns Syst€m commands, i.e. they may b€ includ€d within BASIC programs as well as other
anguages etc. In addition, BASIC lesident integer variables'may be passed lo the commands

Jusr some ol PRINTMASTER'S commands are listed below:
'CDUMP will allow screen dumps of any mode. Mode 7 (TELETEXT) screens can be copied
.ncluding double.height characters. All 15 colours are repres€ni€d by gradualed grey shadins.
The dump may be prinred in any direction on the paper (horirontally or verticallv) and can be
rasnified by any facror in l€ngth and heisht independently.

'WINDOW sives an rnteractive means ol definining a graphics window, Iar easier than ihe
normal VDU command. GDUMP will copy only the area within the sraphics windoLr,.

'TDUMP copies any lext currently on th€ scre€n.
tGPRINT lrillprint a string oI characters as larse as necessary (€.9. one character per pasel)rn
any on€ntation, shade, erc for headings, posters, etc

'FDUMP copres the conrents ol a lile direclly to rhe print€r. whilst th€ machhe 1s berng used lor
other tasks. runnrng programs etc

Olher commaids :nclude 'FO\T. 'UNDERLINE. ITALICS. 'TAB. -PAGELEN.

'lNlTlAl ISF 'DEFINE and o:rers

[33.35
incl.

tlilrewlhttk
Printmaster (Star)

for the GEMINI fOX
and the DP 510

ORDER AS : PRINTMASTER (EPSON) C33.35 incl.
OR PRINTMASTER (STAR) t33.3s incl

<or,d>) (<x, Y) ) (<a.p))

fhe

WORDWISE 6 ideal.s an ,nkoduclion lo word
pro<essinslorrhe besinner. bul ira po@rlule.oush
toollo be used seriously b! prolessDnal aulhoG (ar

leasr rwo ol the most popular BaC Micrcmagazines
are prepared enl,r€ly with WORDWISE) Be,ns
enrn€le ROM based,r occupies no.e or rh€ m€mor\r
whr.h rs used lo siore lexl Il willoperale fully on
cas*rle, d,s. or ECONET (leeel ll). lr 6 not specilt
ro an! pa(rcular pnnter, nor does rl requtreaspecEl
pnnter drver (an expens,ve e{ra on some word
pro.essors) WORDWISE allows any codes to b€
senr lo an!r pnnter, at an, polnr srlhl. rh€ lexl, by
usng a simple enbedded .ommand'

For lh€ besrnner, text .an b€ lyp€d srra gh|nto
WORDWISE and eved, loaded, prevrewed or
Dnnred LmmedEreL! on.e €xperience ,s qa,ned.

cohmands mav be added lo co.rollh€ linallaloul
.n paper Some ol the layoul or'formalling
command5 are descnbed larer Ar any l me wh,lsr
rhc rexr 

's 
berng enrered or ed,red a word .ounr 6

d tp .ved .onnnuousl!, on rhe lop i.e LabelLed
rLn.ror kels provrde the user wrlh srmple.ontrols
ri'mdrra.!secrLonorrerrandthendeLere moleo,
..p! x 1o dn! orher porlron Chara.lers.a be

--,.i1r .onven€d berw€en upper and lolJ€r cat€.
._JsLng.as€ol.nrtre paragraphs 

'5 
equa ly srmp.

Formalxng commandsrnclud€ rhe abiliry to split rhe
docum€rft rto p.s€s ola.y lenglh. wnh or qlhoul
headinqs or loorinas Paq€ nunbe.s ma! be prinled
aulomalically ulhin rhe texl, in.ludrng wllhin
head,nss and {@hnss Commands are provided ro
s€l lal any pornt in lhe r€xt) hn€ lensth, l€ll marsih.
rabulanon Dosirions, hne spa.inq elc Texr can b€
cenlredon a hne, rndencand temporary,ndenrs.an
be *t and.anceiled. Outpul .an be made ro
aoromalrcailg pause al lhe end ol a pase, e 9 for a
,nsle sheer Ieed RBhi I usr ific.rion ol lert can be
rurned on and oll ar anv mints,n th€ texr.

User deli.ed k€vs nrav hold anv requtred srflnq as
normaland u*d urh,n WORDWISE. n.ludins the
.od€s requtred to rnduce key operahons su.h as

Mov,ns around rhe rexr is simple. Cursor keysalone
mve ore posirion in any direclioni CTRL and
cu.sor k.!s logeihe. oove rn larser sreps, a word
lelrlrshr. a pase up/downr SHIFT and cu6oi leys
mve as lar as posslble ro rhe nghvle,t otthelineor
ro rhe start/end ol rheentiretext The* movehenrs
are so eas! ro use rhar man! orher programs hav€
adoeted exellv the sme melhod.

ARIES .ohpalible WORDWISE

A new veBofl of WORDWISE is ava,labl. lpon
requesr ar rhe standard pnce whrh is lully
compatible urh rhe ARIES 820 RAM bcrd Wh€n
filled alonsside rhe.ompar,ble WOADWEE. lhe
ARIES board allo6 rexr ro be prev,eaed,n 80
columns even wilh rhe normaiRAM {ullol texr An
uDeride from lhe slandard ve6on ol WORDWISE
E ala,rable Prea* ask lor dera,rs

t, aaYr .rttlra t.rta, Lc.d lp l.!ll) aarr r.rLd t.rta) Lcd t.at lc cur-"t, t .rctr ri LolEa) ?"lht t.rt7, ?".irlo t.atat $ocl t.rt
E ldlt tb.a

?taaaa aritai ctralca-
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Cover: The amazing Elite from Acornsoft

Another crossword for enthusiasts

)l Make sure that data in memory has been success{ully saved
with this useful programming utility.

.r., Random Access. ..... ...48to 
Buying a disc drive? Dave Carlos helps you choose the right
one.

Outstanding Output

Menu
A brief look at Acorn's Business Computer.

Create Your Own Adventure World
Professional ideas Irom our expert at Epic.

Graph Plotter
Illustrate functions graphically with this educational program

Advanced Graphlcs

scrolling

News
Keeping you up to date with exciting developments {or the
BBC and Electron.

Beebword

We continue the series with a detailed explanation of hardware

6
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l8 Concept keyboard 40
An educatonal alternative to the QWERTY keyboard

Verify 43

Revsquare 50
A fascinating game

Beeb Lab 52
The BBC in the science laboratory

High Finance.... 58
An exciting strategy game. Can you make the right investment
decisions and earn a {ortune?

Software Reviews. ...,...66
Our monthly selection of games and more for the BBC and
Electron.

ROM Report 75
A buffer and back-up ROM from Wadord Electronics

Competition 77
Your chance to win a copy of Lingo - the game that makes
Iun o{ the English Language.

Electron Adventuring 78
It's not easy to write a good adventure Ior the Electron. We
consider what it takes and look at both successes and failures.

Machine Code Made Easy. . . . 82
The series continues with an explanation of the commands and
functions oi the 6502 processor.

We evaluate a pair of Kaga/Taxan printers

On Line.

DataGem 26
The ROM based business database from Gemini reviewed.

Walk Before You Run. . . . .30
A beginner's guide to simple graphics movement.

Questions and Answers
Computer queries clarified.

34

36
Remote computer databases available to the BBC

A&B Computing is constantly on the look'out for well-written
articles and programs for publication. lf you feel that your efforts
me€t our standards. please feel tree to submit you! work to us
for consideration for pubiication

All submilted material should be printed or typed, double
spaced. Any prograrns submjtted should be listed (55 character
width emphasjsed if possible) . A cassette of the program alone
will not be considered A1l programs must come complete w h a
fullexplanation of the operation. and where relevant, the struc-
iure. We also require ihe program in machine r€adable form
lcassette, 40 track 5%'. or 3" disc) plus any suitable screen
photographs, printer dlrmps and so on.

All submissions wjll be acknowledged and the copvright in
such works which wili pass to Argus Specialist Publications
Limited wiil be paid Ior at competitive rates. All woyk for con-
sideration should be senl to the Edilor at our Golden Square
address
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Well. how have you enjoyed
your now monthly dose of pro
grams and articles for Acorn ad-
dicts? Hopefullv ii is the en-

;oyable blend of excellent pro
grams and up to date articles and
information which we plan it to
be. lf it seems otherwise. then
please do write in and tell us. We
want lo know what you want
from us.

How business-like is yout
BBC? Despite the advent of the
280 second processor and an in
creasingly good selection of
business programs for the stan-
dard 32K, there remains a feeling
that the BBC is not quite up to
the task of bringing new
technology into the ol{ice.

Following on hrs look at 280
soltware last month. John
Vogler's survey of accounting
packages for the standard 32K
with DFS. should decide the
issue either way.

Acorn s Business Computer
does little to end the arguments
since it packages monitor. do!ble
density liling 5" a- 'l'' p' 6nd
Winchester. as well as ln-built
software such ds vrcw dru
Viewsheet. The new styling in-
drcates another market entitely,
the desk top. executive area aim-
ed at bv Torch and dominated by
Apple and lBM.

The ABC family ol com-
puters starts wilh a BBC in a new
shell. built in 12" monitor,
monochrome or colour, and a
kevboard with numeric keypad.
The keyboard is separate from
the main unit. which houses the
mon jtor. CPU and interfacing

The various upgrade options
are ad,C,ed, wilhin the standard
shell. such as buill'in modem.
s;ngie and double floppies (640K
storage rndicating double densily
and the new filing sysiem)
Econet is slandard and so is the
srngle f)oppy

Next up rs the ABC 100 and
ABC 110 These add a 280 and
a second floppy disc drive The
110 has a 10 Megabyte Win
chester replacjng one ol the llop-
pLes The 200 and 210 are non
commercial versions with lhe
speed ol a VAX mainframe com
purer" They are intended for
Universilies and research
establrshments where mainlrame
resorrrces have to be shared.

to get involved in computing
which can show a return. There
are curently almost as manY
business packages appearing as
games.

The new double density disc
filing system implemented on the

ABC may well find itsell available
for the BBC. If not. there are
plenty of alternatives. The Opus
DDOS is reviewed in this issue
and contenders are appearing all
the time. Solidisk Technologg
have their 1770 based double
density system for both the BBC
and the Electron Plus One
waiting in the wings. Acorn's own
Plus Three disc interface for the
Electron (what happened to Plus
Two?) is rumoured to use the
same chip.

The Electron also benefits
ftom a new jovstick (Atari style)
Interface ftom Power Software.
ROM based code enables the
user to configure the joystick con'
hols to key combinations.

There's plentg of chance to
put vour game playing skills to
the test in this issue of A&B.
Bounceris a top notch arcade
game, full colour, fast action and
great fun. AII you have to do is
follow our series, constructing the
game as you go along and learn-
ing about gam€s programming at
the same time.

High Finance bnngs more
subtlety to your BASIC and
there's the pu?zler. Revsquare.

Adventurers can unite in
their appreciation of "Creating
Your Own Adventure World".
the first of hro articles on design-
ing Adventure games. Reviews
follow thick and fast with Elechon
Adventuring and our usual pages
Dacked with software reviews
ipanning games. education and
business.

Finally, watch out for a new
musical add-on for Christmas,
and for the BBC videodisc inter-
face. a cheap way of conholling
videodisc players with an infrared
controller.

The ABC 300 and 310 com'
puters are the mosl interesting
developments. The 300 is lhe
frrst rmplementahon of Drgital
Research's Concurrent Operating
Sustem for the lntel 80286. This
cliip is an advance on the other
16 bit 8086 and 8088 processors
and supports applicahons writlen
for PC DOS and CP./M 86.

The 300 range has Desk
Top Manager software allowing
multitasking. the concurrent use
of varrous applications. The ABC
range will be launched in January
bul was previewed al the Per'
sonal Computer World show in
order to encourage software
developers to transfer their
packages into.the new "advanced
envrronmenl

It is cerlainly an exciting lime
for BBC Micro owners who wish

GIVE THIS TO YOUR NEWSAGENT
PLEASE RESERVE ME A REGULAR COPY
OF A&B COMPUTING.

Name

Address
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a Totally unlimited vocabulary is now possible
with the revolutionary "SWEET TALKER" Speech
Synthesizer for the B.B.C. A or B Microcomputer,
any series.

a The CHEETAH "SWEET TAIKER" simply plugs
into speech socket IC99 within the computer.
No soldering, no cutting of tracks, no headaches.

O Based on an allophon" "9rt"* 
you can easily

progrram any word, sentence or phrase and
incorporate speech into your software games.

a Fully tested and gnraranteed. Complete with
demonstration cassette and full instructions.

Cheetah products avatlable from branches of
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CreateYourOwn
AdventureWorld
Melvyn W.ight

AImost anybody with a lirlle pro-
gramming experience in BASIC
can write an adventure game.
and many have tried. However,
it takes something €xtra to be able
to produce an adventure that will
hold the plager's interest
throughout the game and pre-
vent him from wandering off,
vowing n€ver to waste time
reloading it. ln this two-part arti-
cle I shall look at some of the
leatures that are necessary in a
really good adventure game, and
also discuss the details which
s€parat€ such a game from the
vast majority of adventules at
present on the mark€t.

TALE OF TWO
PARTS
The task of w ting an adventure
game can be split up into two
distinct parts. The first part is th€
master program which must be
provided to handle the actual
running of the game. This in-
cludes everything from accepting
and decoding the player's input,
to printing the resulting messages
on the screen. The second part is
the actual story itself, along with
all the puzzles and objects that go
with it. These two aspects of an
adventure are entirely separale.
and it is nec€ssary for both to b€
up to standard if the adventure is
to be playable.

Ther€ is no need for the two
parts to be written by the same
person. Indeed, the person who
provides the adventure story
need know nothing whatso€ver
about computing, whilst the pro-
grammer is unlik€ly to be a com-
petent novelist. We ar€ therefore
seeing a growing trend in soft-
ware houses making use of
stories provided by separate in-
dividuals. or basing their adven'
tures on establish€d books or
films. This trend is bound to con-
tinue, but it is still necessary to
identify the details required in
each separate part of the game
which prevent it from becoming
boring to the player.

First let's have a look at the
adventure program itself. lt is a
relatively simple task to cobble
together an adventure master
wh,ch runs without crashing, but
it would probably kill the

ln this two -part article,
Melvyn wright of EPtc
Software explains how

to ensure that your own
adventure games are
both interesting and

playable.

will suf{er from a memory pro-
blem right from the start and you
will constantly be having to prune
bits from the storyline lo fit it in,
leaving gou with a veyy weak
adventure.

If you do decide to include
graphics. mode 7 provides the
ideal facilities. Not only does it
use no exta screen RAM but it
allows the graphics to be
displayed simultaneously with the
text, and the graphics are very
fast. It is very di{racting lor the
player if the action of the game is
constandy b€ing ,nterrupted to
slowly draw a picture, which
must then disappear before any
text can be printedl Fo(unately,
high resolution pictures are not
required lor an adventure game
so the mode 7 resolution is ade-
quate for the purpose and all
eight colours are available plus
the special control characters.

The reason that rnode 7 is
larg€ly igno.ed by software
houses is that it is only provided
on the BBC Micro. and most
BBC adventures available are
conversions o, games from other
machines. Contrary to popular
opinion, ther€ is enough memory
available on the BBC Micro to
provide a complex adventure
with all the features mention€d in
this article, plus graphlcs lor 250
locations. Th€ Wheel of Fortune
has proved this. but ir entails the
use o[ extremely complicated
data compression techniques
which are beyond the scope of
this article .

PRESENTATION
Having made the textlgraphics
d€cision, the next thing to con-
sider is the text layout. Here
again, Mode 7 provides us with a
number of us€lul lacilities to
enhance the appearance oI lhe
text print'out. Again, most
adventure wdters do not use
these features because they are
not availabl€ on other computers,
or reason that they cannot use
them because their compression
techniques do not allow it. In my
opinron that is the wrong way of
approaching the problem. The
screen layout should be decided
upon firsl, lhen the text compres-
sion should be designed to pro-
vide the required lacilities.

associated adventure, no matter
how good th€ story is. What is re-
quired is a program that accepts
the player's command with the
minimum amount oI typing,
decodes them with the minimum
amount of misunderstanding,
and displays the results on the
screen in a form that is easily
understood. and attractiv€ and
interesting to look at. Strangely
there are only a handfulof games
currently available which include
all of these basic features.

One of the first decisions to
make when writing an adventure
game is wh€th€r or not to include
graphics. This argument has been
thrashed out many times in vir-
tually every computer magazine
under the sun and I do not pro-
pose to restart it here. What I will

say is that some people prefer
graphic adventures and others
prefer text adventures, and until
the time comes when the home
micro has enough memory to
provide lots of high resolution
graphics plus reams and reams of
description at each location, or
until everybody has discs, there
will always be this division.

The answer to the problem is
this: write the adventure first then
see how much memory you have
left. If you have enough to in-
clude graphics at virtually every
location then include them.
otherwise pad out the game with
longer descriptions. The thing
you must not do is to write th€
graphics first, then build the
adventure around them. This is a
recipe {or disaster as the game
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'lhere can be no doubt that
'_.e use ol colour adds significant-
- lo the interest in plaving an
.:', enture game, especially when
-e colour reflects some detail in

:-2 message concerned, blue for
...ater, green for forests, etc. As a
.:re minimum, you should aim': use separate colours for the
: aierenl types of messages, eg:
::ation descdptions could be in
,:e colour, object io another col-
rrr. etc. Furthermore. both up-
::: and lower cas€ letters should
:; -rsed. It is very tiring to read
_-:;ssages that are printed ex
: -.:\ely in capital letters.

To recap then: the text
.-:u,d be in both upper and
:.r?r case. there should be no
.:;..rrg mistakes or words that
::. .pirt up at the end of a line
::: colour should be used im
:::ar:,,ely. This may all sound

obvious but the number of
adventures available that lnclude
these essential features could be
counted on the fingers of one
hand, excluding the thumbl

THE HUMAN
INTERFACE
Having looked in some detail at
the output provided by the
master program, it's time to ex-
amine the input. The basic re-
quirements here are that the
player should be able to com-
municate with the computer us-
ing the minimum amount oI ef-
fort and in the most natural way
possible. Until the hardware and
software is available to implement
speech recognition on the home
micro, this communication will
have to be via the keyboard.

Most people hate typing so it
is essential that the program ac-
cepts commands both in full, and
in an abbreviated form. Can gou
imagine playing an adventure in
which you had to type "GO
NORTH", "GO SOUTH''. 'GO
EAST" etc. simply to move
about? lf such a game did exist
(and it probably does!) you would
give up after five minutes no mat'
ter how good the associated slory
was. So abbreviated commands
are essential. Once the player has
typed enough of the word to
enable the computer to recognise
it and differentiate between it and
other words in its vocabulary,
there should be no need fot the
player to type aoy further.

The usual standard applied
is that the first four letters are all
that the computer looks at, but
this should not be followed

slavishly Very oftbn only three
Ietters are required and occa_
sionally five, especially when the
qame includes a Iull language in-
lerpreter, where the player maY
type in a very long string of
sentences conlaining anY word in
the English langauge. What is
more importanl is that the com-
puter must select lhe mon lik€ly
word hom its vocabularv if the
player only types a singli letter.
For example, if the play€r types
"L" the comDuter should select
"LOOK" and not "LISTEN" or
"LIGHT". Similarly, "T" should
produce "TAKE" and not
'THROW" or "TUBN" etc .

So much for abbreviations
but what about the form that the
command should take- Therc ate
three formats possible: a simple
two word inpul, ie: "GET
LAMP"; a full sentence input, ie:.1 WANT TO PICK UP THE
LAMP THAT IS ON THE
DESK"; and a multi-statement in-
put, ie: "PICK UP THE LAMP
AND LIGHT IT'. lt would ap-
pear that the two word command
would be the easiest for the
player to type in, but our ex-
Derience with Wheel of Fortune
iras shown that the fult multi-
statement input in fact proves to
be the easiesl format to use.

Firstly, it is usually lhe case
that the plaver can still type his
commands in the form of two
words even if the program ac-
cepts a full sentence. This is

because mosl command
analysers simply splil up the
sentence into two or mgre words
that they can recognise, and ig-
nore the rest. II this is the case.
then a full sentence input is
preferable as lhe player can
decide for himsell whether to
type in just two words, or input a
complete sentence if the com-
puter does not understand him.

Paradoxically. the multi-
statement interpreter reduces typ-
ing even further. as some com'
mands which normallg require
two words can now be expressed
in a single word. Like the full
sentence analyser, the multi-
statement interpreter still works
with two word inputs, but it also
understands things like "TAKE
LAMP, LIGHT IT" and "GET

CONTINUED OVER
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LAMP. MATCHES, KEYS,
BOTTLE". Or even more
dramatically,'TAKE ALL".

Whilst on the subject ol easy
command input, do not fotget
the function keys on both the
BBC Micro and the Electron. Un-
fortunately, memory re-
quirements are such that you
may have to use the lunction key
buffer for storing data needed by
lhe program, thereby rendering
the kevs unuseable. But i{ this is
not the case, they are extremely
uselul for entering the common
commands with a single key
press. This rs even more usefttl if
vou allow the plaver to set up lhe
keys with his own preferred
delinitions.

If the player trpes in a com-
mand which the computer does
not r€cognise, or he mis-spells it,
he doesn't want to have to retype
th€ complete sentence again
when he could easily edit his
previous attempt using the BBC's
comprehensive editing facilities.
Therefore, it is vital that you
make the cursor, copy and delete
keys available for their normal

functions during command input,
and also do not clear unsuc-
cesslul commands from the
screen until a successful com-
mand has been entered. Some
programm€rs have the "clever"
idea of using the cursot keys for
N, S, E, and W but this is in-
Iuriating, especially as these fout
directions are usually abbreviated
to single letters anyway. It means
that any false commands have to
be completely retyped.

IMPORTANT
TOUCHES
The input and output
characteriustics of the master pro-
gram are, withoul doubt, its most
important fealures, and if you get
these right you are well on your
way to producing a good adven-
ture But there are various other
aspects of lhis program that can
spoil the finalgame if they are not
properly implemented. Every
worthwhile adventure must in-
clude a facility to enable the
player to save his position on
tape (or disc) and reload it back in
again at a lat€r date.

It is unrealistic to expect an
adventurer to start ftom the
beginning again every time he
makes a mistake, or pedorms
some non-revercible action.

In addition to this, the save
routine should be fast as possible
and need never be mote than'
about four blocks long. lf your
routine is longer than this, or if
more than one lile has to be sav_
ed, then you are doing
something wrong. Always ar
range your variables so that they
are together in memory and
stored as single b!,les instead of in
floating point form. This will save
memory anyway, but it will also
ensure an eflicient Save routine. It
should be possible for you to get
all of your variables into a single
page in memory, even in a fairly
complex adventure.

Also, ensure that the load
routine cannot be started off ac'
cidently, unless it can be absorb-
ed by pressing the escape key.
Otherwise the computer will start
searching for a file on tape which
probably doesn't exist yet. If this
cannot be aborted, the player will
have to switch off and reload the
game - very tedious. To avoid

this, make it mandatory for the
player to have to type in th€ full
command, or at least not a single
letter abbreviation. to start off the
loading process.

Finally, before l€av,ng the
subjed of lhe adventure proqram
itsell, it is probably worth men-
tioning the speed at which it runs.
Obviously, the faster the better,
but do not be discouraged if you
do not know how to program in
Machine Code. lt is perfectly
possible to implement the above
features in a BASIC program. Of
course if it runs far too slowly it
will quickly iniect boredom into
the mosl exciting adv€nture plot
and there comes a lime when
Machine Code becomes essen-
tial, not only to sp€€d things up,
bul also becaus€ it is the only way
of squeezing a long complex
adventure into the available
RAM.

I have discussed. at some
length, the features which we at
Epic regard as essential in any
adventure game master program.
Next month. I shall look at the
adventure s1ory itself and how to
ensure that its associated puzzles
do not make it unplayable.
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SAUINGS
329 00 37835

7130
21275
155 25

62 00
85 o0
35 00

195 00
220.00
320 00
465 o0
350 00

224 25
253 00
366 00
53.175
402 50

37375r(r6100

ANNESMANN IALLY MTEO

EC 2050 (rBM PC)

325 00

228 A5

725 0o 333 75

MICFOLINE 82A

M CROL NE 92P

255 00
395 00
379 00

r65 00

293 25
45a 25
435a5

. <OSHA GP]OOA 189 75

175 m 20125

228 A5

coflPuTEas

:cMMOOOFE 1541 DrS(
..VMODOFE C2N CASSETTE
\.FACE 64 PARALLEL

15217
r65 2r
3200
59 50

!89 9S
36 80
68 43

:ANYO MBC555
:rsoN ox10

r.425 00
2.295 00

r 600

1 634 75
2 639 25

r 8.0 00

329 o0 373 35

Blenheim House, Podmore Road. London SWl8 lAJ
01-870 3255
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ORDER FORM 1984 BBC B -- E
MlLLloNAlRt LlectrolBBC I r E)J

Please send me the titles as indicated at f6.50 each {incl. P I P) by
'lst class post. I enclose cheque for f. . . . . or debit my credit card
No

Name- B/card

A&B

{
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ee l€aEclR_tllj + ,EEca

,$
'Pick oI lhe Week'

PCW

'Very addictive
- HCW

MILTIONAIRE
WATCH YOUR PREMISES
GROW WITH SUCCESS!

An absorbing program'
. cTw

ELECTRON
&BBCB

o

d@

1984

*

.l'.i!t{ab.r'.

' fFi#, . t#iF

MM

'Compulsive'

'Clear, Concise, and Well
Presented'

Big K

A very specialgame'

PCW

BBC
MODEL B

1984. A GAME OF
GOVERNMENT
MANAGEMENT

John Menzrcs7

BETAILEBSI €a4 and Millionairc arc available now lrom: Micrcde.ler.Tiger,

- 

Centresoft, Express, a & R, Terry abod. websiers,Twang,
Mioodeal and Leisuresort.

R€GISTEREO OFFICE 54 London Streer. Beading FGI 4SO.
TRAOE AND CREDITCARO OROERS Ier. D i.ect Readins (0734) 591678

l9E4 andMILIIONAIRE

SELECTED ITEMS AVAILABLE FROM LARGER

BRANCHES OF @
INCENTIVE SOFTWARE LTD.54l-ondon Street. Readins BG14SO. €nsland
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MODEL B

Grdph PIoCCer
W.A- Schrcuder

oepict functions
Eraphically with this

educational and
interesting proEram.

(7) Screendump

- the screen dump routine
is at &D00 and can be us€d
in other programs loo. just
do a CALL to &D00. My
print€r is an EPSON MX80
and the routine works well
on this printer. However, il

probablv won't work on
other pfinters. so if you wanl
to dump the screen to a dif-
ferent printer you will have
to remove my dump
routine. which is a modified
version from the dump
routine in the book

This program is very useful when
you want to graph a function. It is
about 3.5K long. I shall only give
a brief explanation because
think you will f,nd out how th
program works by lookin
through the {unctions an,
variables.

When running the program
you're asked to answer a number
of qu€stions explained as follows:

(1) The number of lunctions

- enter the number of func-
tions you want the computer
to graph and press return.

(2) Minimum X-value

- enter the lowesl number
to be used as the 'X' in the
function(s).

(3) Maximum X-value

- enter the highe* numb€r
to be used as the 'X' in the
function (s) .

(4) Minimum/Maximum
Y-value

- as an example let's say
that you'd like to graph
3 *SIN(3 *X). Of course
you know that th€ smallest
value you can get is - 3 and
the largesl value is 3. II you
want the graph to fill the
whole screen, then ent€r
- 3 lor the minimum and 3
for the maximum (see
FlG.1). lf you'd like a dif-
ferent scale enter somethino
else. e.g. -10 to l0 (seZ
FIG.2).

(5) Entering the functions

- when entering the func-
tions. make sure that the
number of '(' is equal to the
number of ')', and use X as
the variable.

(6) White/Black screen

- if you want a white screen
and a black graph, enter 'Y'.
otherwise enter something
else. Remember, if you've
got a printer, that a screen
dump from an almost entire-
ly white screen costs a lot of
ink! The routine that does
the work is a very short one,
here it isl

.ASSEMBLY LANGUAGE
PROGRAMMING for the
BBC MICRO' by lan Birn-
baum. and replace it with
yours. Should you have any
problem in \rriting your own
dump routine. look in the
former mentioned book to
ga an idea how it works or
.efef to your local BBC
dealer.

I
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----- = 3rslI{JrI}
rith Do.Ein : t-6.28,6,281 .nd nai0. : I-3.rr,3.r,1

.invert
LDA I &30
STA &8F
LDA #O
STA &BE
LDY ;O
.loop
INY
JSR act
cPY tO

high byte start address
input it in location &8F
low byt€ start address
put it in location &8E
set counter in Y to 0

increase counter by 1
goto subroutine which does the inverting
255 'invertions' done?
no. not yet
yes. check if whole screen
is inverted
yes, whole screen is inverted
no. next 255 bytes. set counter to 0
increase counter by one
goto loop

cMP /&80
BEQ ready
LDY IO
lNc &8F
JMP loop
.act
LDA (&8E),Y

EOR /&FF

p
iF

STA (&8E).Y

BNE loo
LDA &8

.ready
RTS

:put the contents of the two'byte address.
lowbyte = ?&88 r Y and highbyte: ?&8F into the
accumulator
iexclusive - or the contents of the accumulator
with &FF and put the result back into the
accumulator
:put the inverted-byte into the location where you
got the original

PROGRAM
ON DISC
lf you thrnk your fingers will get
cramp before you ve typed in the
program without erlors, you can
get a working program on tape by
crediting my bank account (ABN
5'7 .14.52.957l, with 12.50.
ABN stands for Algemene Bank
Nederland. Don't forget to in-
ch-rde your name and address
and l'll send you, tape within ten
days
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ith 0o.!in: t-3.1{,l.lll di qe: t-3.r0,3.0r1
--- . S tlCoSlTAI{2rr))r

7A 0 6

10.4,

..--. }s i(3rr)
.!th 0o..ii I I-6.28r6,281 d i.ry.: I-l,.rl,l,.trl

HOW IT WORKS
PROCenter functions

you are asked for:domain, range.white or black screen-screen
lump or not and, finally, for the function(s).
PROCset screen-up

scale-x is the scaling factor used for making the underground for
lrawing the graph(s) on.

PROGRAM STRUCTURE
The calculation of the positions of the horizontal
and vertical axes on the screen.
Draw underground and border.
Const sees to it that for every possible horizontal
posrfion on the screen t680) the accompanylnq
vertical position is calculated.
This is where the computer jumps to if an error
occurs. e.g. division by zero or omission of ) or (

The computer aborts on syntax errors but kaps

140.350
;10

errors like too
Trap the error

12O, L2 r CPY,O r BXIL3 r LDA,T r ATA&73 r LDA#3r It^l?o r LD
Ar4O: BtlELt

,.3O . L3: LDA#l1 r STA&73 r LDAiT t STAI70 r LDAf, 80
l'to . L0 ! A?Aa7Or LDA,32! ETA&71r . L9r LDA&7Or AIAI72r L

DX&7lr! JSRL1:. L5r LDY,Tr. L5r LDA(&75). Yr 3TA &77.Y
1'O OEYI EPLL6I LDYf,8 t . L? t LDX}7I LDA,1t JSR&ttUI .L8

I ASL&77. Xr RORA: OlXr rPLLS r JSn&rllE r DEY I DIALT r LDAI75
t cLcr ADC,S ! STA&75 r BCCLl'O

160 rIC&76: . LIO! DECCTz r BIELS: LDA#1r JSR&F!!E I LDA'
1O I JsR&tFEE r DEc&71: EnEL9 r LDArl3r gtA&?3 ! LDX,11! JSRL
1: LDA,3: JSR&trll: RTS I . L1t LDAlll l JSR&lllE I LDALl1. Xr J
SB&rFllr IXX: CPX&73

17o EIEL1 | RTS: . Lr,1 r lfOPr l{OP: IOPr l{OPr IIOPr IOPr NOP! tf
oP! NoP: NoPr NoP: NoP: NoP: NOPr I{oPr . lnv.?t! LDA,&3Or g?A
&8F: LDAf,O: STA&88! LDY,Ot.Ioog: II{Y: JSR TatICPY,OtBI{8
looD: LDAaBA! ClPf,&8O: BEQ r...dyr LDY,Ot IXC&8lr Jt{P 1.r

oDr ..ct! LDA( &8! ), Y: loBr&rrr sTA(&81). Y
18O . r'..dy RTS!lrExf I:
19O PX.&DA6
2OO FOR IX-r. TO 13
21O READ ?PI
220 PX-Pr+lr l{EX? II
23O DAIA 27,5r,8,27,75,6tr, r,2?, ?6, !28,2,27,50
200 raoDEo
25O PROC.nt.!'-lunctlon.
26O PROCaat-.ct'aar-u9
2?O qOrO 7OO
28O DEf PROCa.t-ich..h-uL
29O CLS

1060

1070,1120
big and division by zero.
skip over the x that caused it

calculate next x (this is because the computer
doesn't plot points but it draws a line betw€en
two calculated points and if the first one causes
an error and you omit calculating a new position
then a line will appears where there can't be one
e.g. TAN(X) would have all its parts connected)
and continue.

Well. thafs
-iappy Craphingl

all I guess

trtrlaata:attrlrarrala*aa
. ORAPII PLOTTER VO.5

taaatalaa'tataaatraatata

10
20
30
lro
5O
55
60
70
80
9O

100
110

REII
REI'
REM
REX
Rgu
RAx
REr'l
RE!I
RETiI

. 
'I. 

A. SCHREUDSR

' VOSSEITLAAII 16
. 9751 OE HARrn (OX)
:I TllE TETHERLANDS
. TEL. O50_345979

FoR IX-O To ? STEP 2 | PX.&DOo ! RISTORE
TOPT IX
LDA'zI JSR&FFEI I LDA#3: S?A&73 ! LDX#O t JSRLl I LDA*

2 I JSR&iFEELDX,IT t LDA,&85, JSR&FTr!sTYL2+1 I LDA/}aST t Js
RAFttlrr STX &75: SlTy&?6

OGRAM LISTING

00

25. tta

i.aa

--- = (I"J)/1(lrlr{Ir3l.(I-51r
ritrr l)o.ein : I-25.tr.25.tll .rd R.iq! : t-5.tt,7.lrl
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3OO .c.t.-r.128o,/( .x-!1aht-r-li.x-1.tt-x)
31O .c.1.-y-1O2t,/(tt.x-h18h-J-I.l.x-Ior.-y )

32O Y-..X-AAS ( .x_r.C l, -xl r ( L280,/ ( AlS ( .*-I.!tJ ).
!t.x_!1aht_x ) )

33O X-.x-AaS ( t'.x-Lo'.J r. I :^o2tr// (AAS ( tr.x-t owJ, ).r.
x-hlrh- y ) )

34O Ir.orl.-x<5t ?Hll{ h-rc.I.-x-128 tLSl h-.c.I

35O Il tcrl.-y<r1 Ttllll h_.c.I.-y-102 tLSl h_.e.I

360 FOi lln.-Y-rx TO O STIP -h-.c.I.-x
370 I'tOVl I1n., O

38O PLoT 21,11n..1o2t
390 l,lExT 1tn.
{OO tOR l1n.-Y_ex TO 1280 STEP h_.c.t._x
U1O IIOVE ]1n., O
ll2O PLOT 2r., I1n., lOAlr
t3O NIXT 11n.
4lto FOR 11n.-X-.x TO O STEP -h-.c.I.-y
lr5O IIOVE O,11n.
il6o PLOT 21.1280.1ln.
A7O NAXT l1n.
48O IOR l1ne-X_rx TO LO2L STEP h_!c.t.J,,
lr9o iIOVE O.lln.
5OO PLOT 21,1280,11n.
51O ITEXT 11n.
52o llovE O,O,DRAW O.1023:DRAW 1279.1023rDRAW 127

9, 0: DRAW o,o
530 IF M.x_tclt_r<-O MOVEY_IX,OIDRAWY_aX. 102ilI O

vE(Y-ax.ir ), O: DRAVI(Y-.x+l ) . 102la
5lro !{OvE O, X-rx: DRAW 1280,X_ex
55O tttDPROC
560 DIF PRocont.r-lunc t lons
570 IIPUT'rrrHol, n.ny lunctlona to bc plott6<t IIto

58O DIl,l Ft ( No_tunctlon. )
59O INPUT'rrEntel' nlnlnun x-valu. : riMax_Icft_x
600 INPUaT'rEnt.r maxlnuE| x_vr1u. : ,rMax-r18ht-x
61O INPUTrriEnter In1n1nutn y-vatu€ : rrM.x-]'oer_y
620 IltPUTrrrEnt6lr haxlnlum y-veLuc : Illax-h1ahJ/
630 IIPUTrrrwhlte .ciecn (Y,/x) : riYa
540 INPUT"rDume on prlnt.r (Y,/X) | ttYla
650 PRINT I
66O AOR enten.l To tlo-lunctlons
67o PRINT'r'Enter functlon ('tieht.r!trr) ri; :INPUTrirr

Ft(€nt.r)
68o ItExT enter
69O ETTTDPROC

7Oo tunctlon_no=o
71O con!t =24 ( ( ABS ( Mrx_1e?t_x ).M!x_rLsht_x ),/1?80 )
7?O 6cr.en_x=O: funct lon_no=func t 1on_no+1
73O x.Mex_1eft-x
7tO Or EAROR GOTO 1060
75o herg-x=EvAL ( Ft ( funct toa-no ) )
760 X.xlconst
77O calcul atad-y_valu.=EVAL ( Fi ( !unc t 1on_no ) )

78o IF (x-.x+(h.lD_x..a.1.-y) )>1o4O oR (x_ax+(h.
I9-xa!caI.J, ) )<-3O TlllN 1O9C

79O I{OVE rcr}a.n_x t ( X-ex. ( h.1D_x.acrl.-y ) )
8oo Ir (X-ax' (..1cuLatadJ,,-va1ue.ac.leJ/ ) )>1olo

OR (X_ax.(c.Iculatcd_y_v.Iu.rBcalc_y) )<-30 TBEI{ 1o
9O

81O DRAW Bcro.n_x+2, (X-ax.(calcuIatcdJ,,-waIue.sc
41.J, ) )

82O helD_xtcatculat€d-y_valuo
830 Bca..n-x.screen-x+2
8!o rF scr..n_x<1280 soTo 760
85O Ir functlon_no<>lto_tunctlohE GoTo 7?o
86o ex-ezozoS
a7o vDu5
88O l{OvE -tO, X-ex-16
89O PRINTUax_I.lt-r.
9OO IIOVE 1130. X_ax-16
91O rF Y_.x<111O TEEM PRTNTMex_r1&ht_t
92O I'IOVE Y_ax- 32. X_ax- 16
93O PRTXT"OT
9tO rOvE Y_rx-15o.loo8
95o PRI Ti.x_hr. ah_y
960 lrovE Y_.x-150.32
97O PR I NTltlax-I owJ,,
98O If Yt-TYnTBEN CALL 1nv€rt
990 IF Y1a-(YnTBEN CALL &DOOrVDU2,1,15,13

lOoO FOR X=1 To No_functlon.
1010 PRItTri----- = rrt(x)
1020 NEXT X
1O30 PRINlirwl L h Donleln : trril.!.x_1eft_x:rr,'r;ltax_!1

sht-x:til antl Ranae : Ihiltax-top-yti',rr:Max-hlah-!,iI

lOAO VDU1. tO.3,lr
1O5O EID
1060 IF (lRA-18 0R ERR-24 0R E8R-22 0R ERR-a1 0R

ERR-zO) TEEN OO?O lOTo ELsl cLS:PRINTIYoIT .1ther I
r€ased TESCAPIT oa you ent.red a functlon wionA ril
END

1O7O OI{ ERROR OPF
1080 0N ERROR GOTO 1060
1o9o x=x.2. ( ( Aas ( l.ltax_I.! t_x ).l,lex-i'1ah t_x ),/1280 ) : s

cre€n-x-scraan_x+ 2
11OO IF ..r!een_x>1280 THEN GOTO 850
1L1O h.l9_x.EvAL ( Fl ( lunc t 1on_no ) )
1120 cOlO 770

----- . Cll:.IlcllIllL l.5lll?rll
ritr b.: (-a.tl,a.nI ra l.iq!: I_2.,r.2.4t]

_-_-_ = alSll.5/I)r-l
----_ = l8Si5/Ilr-l
.---. als15.!/l)Fl
r,tl' 0or.rn I t_lr.tl.ll.rtl rid R.i9?: I-l,.tt,ll.lal

t05tl/ll
tls .5/r,
t85(2/D
$5r2,5/t)
N05{yr)
|l5 {1.5/Il
a8s {t/t )

t8s(4.5/It
a8s{5/1,
als r5.5rrl
llsrtlr'r-t

^ls 
ll.5/r) 1

llsll/t )r-t
r8srl,5/l, r
a$rJ/r)r-t
mstJ.5/Itr
iBSt{/t )r-l
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As seen The Prizes:
You could win t2,50O
on adream holidayof

to be spent
your choice

Ioi yo u an d- yo uiTa m i ly !

Second prize - a complete Canon
portable video outf it worth 01,3@.
Third prize-a BBC Model B micro
computer plus software worth t450.
Fourth prize - Minolta XTOO camera
with a 5Omm lens and flashgun,
worth f,280.

Howto
enter:
Just identify the tvvelve
objects pictured
opposite....
HINT-the Argus Specialist
lvlagazines listed below migh
Electronics Today lnternalional
Personal Computing Today
l\,4ov€ l\.4aker
YoLr r lvlodel Bailway
Clocks
HomeComputlng Weekiy
Beaibox
Ham RadioToday
Electronrcs
35mm Pholography
LlodelCars
,,!ood wo j.ke r

tgive you a clue
Games Connput ng

\
Photoplay lvlovies and Video
ZX Computrng
Military l\,4odelling
Hr-Fi Nowl
Winemaker
Citizens Band
ModelBoats
Video Today
Popular Crafts
WhrchVdeo,
YourCommodore

a
a
a

and wnte your [one-word) answers rn the spaces provided on
the coupon. For instance. rf you thrnk that numberg lsa
record write record rn the space next to I on the coupon and
so on. Then tell us in up to 20 words why MAGAZINES
MAKE IOEAL HOLIDAY READING. Complete the coupon
in BLOCK LETTERS, and send ittor DREAM HOUDAY
C O M P ET I T I O N, Arg u s S peciali st P u bl ications Ltd..
No I Golden Square,London WI R 3AB.to rcach us no later
than 31st December 1984.
Compctltlon rsl.3
rThc..mltrro. s.pe^roa LrKandEi€rerderserc€oremooyeesolA,q!.!e..r!11\,lr.n,ir!ltl

I A! !.q rsdn oro nalcouoon kom lne maqaT.e(s. olyo!,.h
1orr,eirn,be,.renre.l)errErso. Pholocop.d.oul{rnsw ior|!,n.ep].d

h€r.r. 3 r sr Deember !944
4 Ih. D, /es { tjeawardedlorherLrsllane.r.a.rswhode.!lyrher{.v.obr..rs.oiie.Iy,rndwh,4
r,rtr DeEd !e,te.ce sludQed rie m.sr aDr ind..q na

5 N,,.r essiden.:e wlr be enre/ed nro.bo!l |re .om[rr r 'r. cs! ri rh.lldqes .le. sir s rn,i
6WrnreGw tE n.rhed by rrr!

2

rl
10

--e 12 objects are

2..

5. .
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11 . . .. ..

-ljz ^es make dealholday readrng because [upto 20 wads)

:,.,=:a ..,t LtrItH:;j

3
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9

12

ACE [if under 1B)

DREAM HOLIDAY COMPETITION, Arqus Specialisl Publications. No I Golden Square, London Wl R 3AB
A82
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MODEL B/ELECTRON

Advdnced
Grap -

Brucc Smith

As promised last month, this
month's helping oI graphics pro-
vides some useful procedures
that you can incorporate into
your own programs to perform
hardware scrolling in ang
graphics modes moving the
screen up, down, left, and right
as many times as you want!

The ability to perform a
hardware scroll is of paramount
importance if fast arcad€ game
type software is to be produced.
In hi-resolution modes the screen
uses up a massive 20K of
memory. Moving these 20480
bytes about would be slow even
when performed in machine
code and games such as
Planetoid and JCB Digger by
Acornsoft would not be possible
to implem€nt effectively.

For the purposes of
demonstration, the four main
programs presented here are for
use with Mode 2 though thev will
work equally well in Modes 0
and 1. Mode 2 is used most com-
monly as it provides the program-
mer with a full 16 colours
although the screen movement is
two pixels pe! time rather than a
more steady one pixel per time.
The final program demonstrates
how these progtams can be con-
vert€d for graphics Modes 4 and
5. Each program is also
presented as a procedure with a
few lines demonstrating its use.
The PROC lines have exclusive
line numbers. Thus once they
have been tested the first few
lines of BASIC can be deleted
and the PROC * SPOOLED to
tape or disc as an ASCII file. This
can then be * EXECuted back
into memory into a program
whenever required.

BY THE LEFT
The most common scrolling
movement will be to move the
screen left or right and this is per-
formed by incrementing or
decrementing the screen start ad-
dress register (R12 and R13)
respectively (see last month's
A&B for details on the CRTC
Registers). Programs 1 and 2 per-
form this scroll respectively.

Let us examine Program 1

as basically the techniques are the
same throughout the programs.
Before any scrolling can be per-

lncorporate fast action
into your software

programs with hardware
scrolling.

are the same other than this
chanq€ though an * FX 19 com-
mand has been added to cut out
ang shudder that may occur.
* FX19 simply waits for the start

of the next frame of the screen
display to be produced.

LOW MODE
Adapting the procedures to run
in the low resolution graphic
modes 4 and 5 is straightforward.
Program 5 is a suitably converted
version o{ the hi-res down scroll
presented in Program 4. The dif-
ferences are as follows. Firstly as
the characters per line is hall that
in the hi-res modes then the
screen% adjust need only be
half. Yor.r may rightly be thinking
to yourself "well there's only 32
characters pet line not 40 as this
geezer suggests". Well you are
right of course but it is not th€
displayed characters per line we
are interested in but the number
of characters produced by the
6845 in the horizontal display
register, R1. Thus the value to be
written Ior a vertical scroll is eight
plus or minus 40 * 8 - 160. The
second adjustment has taken
place in lines 1650 and 1660
where the screen size adjust has
been altered to &2800. to ac-
count for the smaller amount of
memory used by the low res
modes which is simply
&8000-&5800 - &2800.

These procedures are effec,
tive and produce suitable scrolls,
however they are still not as eflec-
tive as th€ir machine code
counterparts which work in an in,
stant But that's another story...

formed the address of the start of
screen memory is needed. In hi-
res modes this will be &3000.
Lines 1100 to 1020 show how
this value can b€ exhacted using
an OSBYTE &A0 call with the X
register containing &50. The ad-
dress is returned in the processor
index registers and is exkacted
using a USR call and masking off
the two unwanted bytes returned
by the call. This address is return-
ed in the variable "screen%".
Line 1030 simply sets up a
FOR...NEXT to repeat the scroll
x number of "times%".

The number of pixels the
screen is scrolled left is determin-
ed in line 1040. In Program 1 this
is eight pixels or a byte. If only a
single pixel scroll is required this
line should read

1040 screen% = scteen% + 1

Lines 1050 and 1060 are checks
to ensure that the screen memory
stays just where it is. Fot example
continually in creme n tin g
"screen%" by eight will eventual-
ly cause the vadable to exceed
&7FFF which is the last byte of
screen memory: the BASIC
ROM occupies memory from
&8000. By subhacting &5000,
the screen memory size ie.
&8000-&3000. then a screen%
value of &8000 will become
&3000. Therefore anything mov-
ing of{ the bottom right hand cor-
ner will reappear at the top left
hand corner. This is called wrap-
around.

Similarly adding &500 to a
screen% value decremented to
&2FFF, which is user memory,
will give &7FFF, so that items
moving of{ the top Ieft hand cor-
ner of the screen will reappear at
the bottom right hand corner of
the screen.

Lines 1070 and 1080 deter-
mine the values to be written to
R12 and R13. The high byte in

scrl% is the current screen start
address divided by the number of
character bytes pet line i-e- 256
* 8-2048, the low byte is ob'

tained by using the MOD func-
tion. Remember. as we saw last
month, the value written to R12
and R13 must be the memory ad'
dress DIV 8.

The calculated address is
then written to the appropriat€
registers using the VDU23 com-
mand (lines 1090 and 1100).

THE UPS AND
DOWNS
Moving the screen up or down is
performed by writing a value into
the screen start address registers
that will cause the corect amount
of wrap-around to bring the
screen back to the same position
on the screen but down bv a byte.
As the hi-res screen consists of 80
,: 8 byte characters the value re-
quired to do this is simPly
80 ,r 8:640. To move the
screen up, this value should be
added to screen%. To move the
screen down. 640 musl be sub'
tracted ftom screen %. Programs
3 and 4 perform these two tasks
respectively and these programs

/

iLIST
10

30
4{)
50
60
70
BO

1000
lol.o
1O2al
1113()
1C,40

REI,I II' HAFDT,IARE LEFT SCROLL T*)l
I'loDE 2
PRINT"SCROLLING LEFT "
A=6ET
PROCI e+t ( lOOO)
END

DEF PROCI e+ t (times7.)
AZ=&AO: XZ=&5Q3 BZ=USR ( &FFF4 )
icreenz= lBit- AND &FFFFOO) ,/256
FOR scrol I = I TO timesT.

EEreenz=5creenZ+8
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1D5O IF sEreenT. >=&AOOO THEN screenz=
EEreenT.-&5000
l060 IF EEreenT.<&3OOO THEN EcreenT.=5c

reenZ+&5OOO
lOTO .cr Ll,=screenz DIV ?O4A
1OBO 5cr?7.=5c.een7. l'lOD 2O4g DIV B
1O9O VDU 23r 12! scr 1Zi Oi Oi O
11O(, VDU 23i 1f,r scrzzi Oi O: O
1110 NEXT
1T2O ENDPROC

LIST
10 REII ITI HARDI.IARE UF SCFtrLL TIT
2D tt0DE r
fO FFINT"SCROLLIN6 UF"
40 A=6ET
50 FFOCl]p ( 1 (-.rO )
6,,) END
7c,1
BO:

14OO DEF FROCtlp (tines;1)
141O 47.=&AO: X7=&5Or BZ=USR (&FFF4 )

14?rl screen'/.= (BZ AND &FFFF(-IO) /!56
14:D FOR scroll=1 TO tinesT.
144O EcreenT.=sEreenZ+640
145O IF screenz >=&8oL-ra-i THEN srreenT.=

=:.een z-&50(ro
74La-t tF screen;{.::g.f,aoo THEN .-treenz=5c

-een:/,+l{=OOO
:41r.t gc.|A=5creenz DIV 2O4e
14Ba i.r2z=sc.ee^,i1 lrOD 2O4g DM

149O t/DU ?-: t 1:.scr17.iOi
15OO VDU ?tri 1:. E.r?7.i,.--,i
151!l IFX 19
15?(l NEXT
1=,lCt EI.IDFROC

:.L IST
10 RE'.I III HARDWARE DOWN SCRALL irr
20 t'ioDE ?
30 PRINT"SCROLLING DOhIN"
40 A=GET
5c, PRBCdolrn ( IOO)
60 END

8(-! r
14,OO DEF PROCdown (ti mesT-)
161O AZ=&AO! XZ=&sor 87.=USR (&FFF4)
!62c, Ec.eenz= (EZ AND &FFFFOO) /256
16JO FOR srroll=1 TO tirnesz
1644-l screenZ=screen7.-640
l55O IF screenz i=&AOOO THEN sEreenT.=

5C r een;z-tr500a_l
l660 tF screenz.i&IOOC) THEI"I screenz=sE

reenZ+&5OOC)
167C) scr!/.==EreeF.'t DI\, 2O4B
1680 .c.22=.creenz tlOD :rl4B DtV I1690 VDU 2f,r 12. sEr 1:,ti oi O: O
17QO VDU 23: 1J. sEr!7.i oi o: O
171(' tFx 19
17!O NEXT
r 7:]O ENDPROC

iLIST
10 REI'I III HARDWARE'DO}IN SCROLL I*I
?o r',!oDE 5
f,(:! FRINT"SCRoLLINE DowN..
40 A=GET
5{, PROCdown ( 1OO)
6D END
711 |

l5OO DEF F'ROCdosrn ( ti mes:4)
161O 4Z=&4rJ! X7.=r,5O: BZ=USR (&FFF4)
!b?O ecreenz= (87. AND &FFFF(rO),/?96
f 6f .) FOR ecr ol I = I TC t r.hes;4
!h4Q 3E. eenz=sEr eenz- 16e
165+ IF sErepnz ).=&AOOO THEN s.reenz=

sEreeBZ-&?8OO
l660 IF srreenT.{. 58oo THEN screenz=sc

reen7.+&2gOo
167C| tcrLz=ecreenz DM()4B
16A0 sE.?Z=sEreen? f1OD 2C,48 DM
769tt VDU :31l:. sEr 17.:(,lOiCr
17OO \rDU :3i 13. scr:il. Oi Oi O
171ro tFx 19
17!'J NEXT
17f,I] ENDPFOC

o
o

(!

o
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L IST
1(] REH 

'IT 
HARDI,.IARE F:I GHT SCROLL r II

20 t,toDE 2
3C) PRINT"SCROLLIN6 RI6HT"
40 A=GET
5C) PROCTi ght ( IOOO)
60 END
70.
8(f!

1?OO DEF PROCr i ght (timesz)
1? 10 47,=&AO: XZ=&5Oi 87.=USR (&FFF4 )
122O screenz= (87. AND &FFFFOO),/256
1230 FOR Erroll=l TO timesT.
1?4O srreenT.=screen7.-g
1?5O tF EEreenZ >=&AOOO THEN screenz=

3.reen7.-&5OOO
1:60 IF screenT.<&=Ooo THEN screenz=sc

-een7.+&5OOO
1?7O .cr L7.=ecreer,7. DMO4g
l?BO sEr27.=screenz HoD 2o4B DIV a
129O VDU 23: 12. srr lZi Oi Oi O
1f,OO VDU 23; 13. scr27.i Oi Or O
1f, 10 NEXT
1f,?O ENDPROC

t_'l
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UPS AND
DOWNS
If, after reading last month's
Down To Business article, you
decided to rush out and buy
Acorn's 280 Second Processor
you will already know that the
pric€ has gone up by !100 to
8399.

Acorn feel that the price
rise was justifi€d in order to
enable dealers to offer better
support to th€ir customers.
High demand has stretched the
lesources of the dealers and
Acorn hope that the larger pro-
fit margi will €nable dealers to
expand and improve customer
services, an esgential part of
the 280 "package".

The good news is that this
price increase has be€n com-
pensated for by a €105 drop in
the p ce oI Acorn's Dual Disk
Drive as well as a 950 reduction
for the Single Disk (100K)
Drive which now retails at
8199.

EX-STOCK
ASSEMBLIES
Scotchflex flat cable/connectot
assemblies for linking micro-
computers to peripheral equip-
ment are to b€ made available to
the home computer market ex-
stock. Two BBC compatible ver-
sions are available for interfacing
with a parallel printer and a disc
drive.

The printer cable
(No.HA500P) comprises a
36-way Delta ribbon connector
and a 26-way socket linked by a
1250mm length of flat cable. The
socket is fitted with built in shain
rcliel.

The disc drive cable
(No.HA501D) is terminated at
either end with a 34-way card
edge connector and a 34-way
sock€t with shain relief.

The cables are supplied by
3M who also make Scotchflex
assemblies to customers' own
specilications, including double
disc drive cables.

CHEAPER
COMMUNICA.
TION
A new modem has been
developed by Cirkit Holdings
which is compatible with any RS
232/423 computer, with inter'
face packs availabl€ for both the
BBC and Electron. The Protek
1200 Modem provides a com-
puterltelephone link which is
said to be four times as fast as any
of its competitors. The modem,
which has full British Telecom ap-
proval, is battery powered and
completely portable with flexible
acoustic link to allow use with
nearly all telephones. No adap-
tion to the phon€ system is need-
ed, so the modem is suited to
business or domestic use. The
equipment can be used to
transmit signals to databases set
up to the 1200/75 Baud Interna-
tional Standard.

The Protek Modem costs
!59.95 and is available from
most high stre€t computer retail
outlets.

Wadord Electronics has also
launched a new low cost package
for the BBC called Modem 84.

consisting of a modem and con-
trolling software on ROM.

The modem is a full duplex
system which can send and
receive al the same time. It
receives data at 1200 Bauds and
sends at 75 Bauds, although
transmission can be increased to
1200 by operating a mode switch
or using Software conhol.

The software comes com-
plete in a sid€ways ROM and is
fully function key driven. The
facilities it offers include an op-
tional user function on a function
key to allow the addition of
routines to do specilic tasks and a
fast machine code Mode 7 dump
in addition to the normal ASCII
printout, as well as the ability to
save and load pages from disc or
tape and fully automatic
downloading of Telesoftware
with a single function key.

The system is easily installed
by plugging in the ROM and con-
necting the lead from the modem
to the computer's RS423 port.

Modem 84 costs !82 and
both modem and software can be
bought individually, priced fgz
and !20 respectively.

ALIEN ACTION
Four new games from Clemoes
Soltware should be in your shops
by now. Look out lor One Last
Game, an arcade game involv-
ing combat with aliens above
moving landscapes which
features 20 different screens; Go,
an old Chinese logic game

or 32K rcro & Elec

'20 olFt FP
ACCAERAIE ENr scqIENS

-#s#,.iiffi"ui}ffi".- Cbntro
AM6 COr'fiAOr-

hUGE \T/AB'F IY OFloySIICK CO[{P
ALI€NS

ATIBLI

n I-Paiatt-f(--,,2,,

H,-sco EE]AALE WiIH AATtI/cs

NEWSROUND

18 AAB COMPUTING OECEMBER 1984

, -.l

/

,

".Jr+-

Li
ff

. Jaaerfarrrri.
<<ta-

- <(af-
.1 

'*rf--+ _- ffftr
oee

1f

r

-rf*,

game.



against your computer; Mayday,
3n arcade game in space and
Aabatron, another arcade game
lased in the 22nd century on a
:omputer-conkolled Earth, over-
:un by hostile aliens which you've
3ot to destroy.

All cassettes will run on the
3BC and Electron and the games
:an be keyboard or joystick con-
:olled.

recognition of the need to ex'
tend robotics into all spheres of
education and training.

Up until the present time
educational robots worked by
specifying the joint to move and
by how much. The new package
allows movement by simply
describing a position in space and
the approach angle of the grip-
per. This is achieved using Carte-

The new Application
package includes three additional
programs: Autohome is a com-
puter controlled home or datum
position allowing exact known
stad position for any programs;
Keyboard control or steedng
allows joint selection and move-
ment direct from the keyboard as
well as changes in speed and
Touers ol Hanol allows the use
of real discs moved by the robot,
not.iust graphic symbols, to solve
the well known mathematical
problem.

The company believe that
theirs is the first package to in-
koduce the power of spatial co-
ordinates into educational robots.

ADAPT TO
TELETEXT
Bradley Marshall Ltd have laun
ched a new teletext adaptor for
the BBC which gives out a
s€parate picture as well as text to
a normal TV including sub-titles,
news-Ilashes etc. The unit can be
up$aded to a combined teletext
prestel telesoltware adaptor with
full ID and auto dialling leatures,
also an optional inlra-red remote
conhol is available.

Additional Ieatures include
mix and telesoftware direct
loading, with control software on
cassette, chip or disc.

If youre an electsonics en-
thusiast you can buy the adaptor
as a build-it-yourself kit, with
some of the more ditficult
modules pre-assembled and
tested.

FRENCH
ADVENTURE
If you're struggling with French
"O" or "A" Levels and are sick of
the sight of verbs. nouns and
prepositions th€n you will pro
bably appreciate some light relief
in the form of Silversoft's latest
language title "French On The
Run". This program is an adven
ture game and is designed to aid
revision rather than teach the
language.

In the game you are a British
pilot in the Second World War
and your plane has crashed in
France. Eventually you hope to

get home but in the meantime
you must pass yourself off as
French in order to avoid detec-
tion by the Germans. You can
choose from lour levels of dif-
,iculty but initially you must start
at the beginning and work
through all the stages in order to
Iearn the necessary passwotds.
Lev€ls one to three use language
of "O" Level standard while four
should provide useful revision for
"A" Level students. The pro-
grammerc researched their use of
vocabulary with the help of
teachers and pupils as well as the
regional Examining Boards so
that it is accurate and of real
value to students.

In levels one to three your
aim is to reach a safe country -Spain, Italy and Switzerland
respectively. ln order to do th,s
you have to answer a series of
queston by selecting the conect
respons€ from a choice ol four.
Generally the questions involve
you in conversation with another
person who must not become
suspicious of your true nationali-
ty. If you get an answer wrong
these people turn out to be either
Nazi spies or mercenary
characters whom you have to
bribe not to report you. As well as
the language aspect oI the game,
the player also has to think about
the adventure side, for example
you will not be successful in
reaching a botder unless you get
there in a certain time and don't
spend all gour money too soon.

You have to get every
answer right if vou are to reach
your destination safely, otherwise
you are captured again and taken
back to the beginning. In this way
Vou go over the same questions
but each time the choice and
pres€ntation o[ the answers is dif-
ferent so you learn by your
mistakes. Sadly, even when you
do Iinally get there, you are
discovered and must start all over
again - but on the way you will
have learned the password that
gets you on to the next level.
Finally you reach level four.
which has a slightly diflerent
skucture. and after successfully
destroying the enemy head-
quarters you are helped home.

The game can actually be

THREE INTO
ONE
Cyber Robotics have introduc-
ed a new set of Application
Software to increase the perfor-
:aance of the Cyber 310 in
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sian co-ordinates (x,y,z) which
allow a robot to move to a
number of points on a straight
line and Cylindrical polar co-
ordinates (distance, height and
an angle) which allow movement
in a circle or in a vertical plane
under software or user contol.



play€d by someone with no
French knowledge at all bv a pro-
cess of guesswork and elimina-
tion. The questions not only test
r-.rse ol the language but also
French general knowledge by
asking about dates and places.

h is difficult to ludge how
much the program actually
teaches because a good memory
is as important as understanding
th€ language in g€tting to the end
o[ the game successfully, but
those who are already studying
French will no doubt find it
useful and entertaining. It is writ-
ten in a light'hearted and
humorous style and will also ap-
peal to BBC owners
who want to iustify their purchase
by learning from the computer as
well as having fun at the same
time-

BBC
BRAINPOWER
"Now you and your micro can br'
ing out the best in each other",
claim Triptych Publishing with
regard to Brainpower, a new soft-
ware range designed for adults
who want to put their micros to
serious use without necessarily
learning to program-

ln general the first six titles,
of which Project Planner and
Forecaster run on the BBC.
cover managerial and business
skills but with a broad appeal.
The software is aimed particularly
al small businesses and is design'
ed to provide haining and ap-
plications for business manage'
ment without shaining financial
resoutces.

Triptych Publishing's objec'
tive is to harness the power of the
computer to develop the skills
and knowledge base of the users
in each particular subject, so each
title teaches whal the subject is.
how it is used and the cir-
cumslances in which it is most ap-
propriate in order that the Iin-
dings can be applied to the us€r's
own problems.

hoiect Planner is design-
ed to help the us€r plan and
organise any kind of work or pro'
ject in the most efficient way
possible. It teaches how to divide

a project into single m€aningful
components and establish a se-
quence in which each should be
done. Also it shows how to deter-
mine the length and importance
of everv single task and what ef-
fect each would have on the
whole prolect should it go wrong
or be delayed and which
elements are particularly critical
to the fulfilment of the plan.

Forecaster's aim is lo show
how to make predictions about
what may happen in the future. It
is said to take the guesswork out
of forecasting on the basis that
tomorrow's events can be
predicted on today's facts. It

shows users how to assim,late
and e xpress their current
knowledge ready for entry into
the computer so that they can
follow the program's routines in
order to anive at the most logical
and accurate extension of the
available data.

Both titles consist of three
elements: a book containing a
detailed explanation of the sub'
i€ct. a Teaching Program which
animates and simulates the ideas
explained in the text and the
main Applications Program.
Each costs f19.95 on tape and
E24.95 on disc for the complete
package.

PRACTITIONERS'
PACKAGE
There is no escape from the BBC
Micro, or at least Acotn hope
th€re ,sn't. They've come up with
a "Doctor's Package" to
automate the many time-
consuming adminishative tasks
necessary in a GP's surgerY.

The disc-based system
which consists of a Beeb. dual
disk-drive. m on ochro m e
monitor. spark jet printer and
built-in View word processing
program costs €1.999. It also in-
cludes the first part ol a suite of
programs to conhol. for exam-
ple. repeat pr€scriptions and pa-
tients'record keeping as well as
surgery correspondence and
documentation. Additional pro-
grams under development will
handle such tasks as drug usage
statistics, automatic patient recall
eg for immunisations and finan-
cial administration.

Dentists and opticians
needn't Ieel left out because
Acorn are developing total
packages for them too.

FLEXIBLE
FRIEND
Following demand from Japan
and Europe. Memorex has in-
troduced a five and a quarter
inch, 1.6 Mby'te flexible disc
which is completely compatible
with eight inch discs oI the same
capacity.

The new disc. which offers
sixty per cent more capacity than
the high density diskettes current-
ly available, is a 77 track, double
sided unit. The increased capaci-
tg was achieved by higher bit
density per track and higher coer-
civity than standard discs.

Memorex's flexible disc pro-
ducts are manufactured using the
company's "solid seam" bonding
process for its jackets which is
said to give better data integrity
and protection against loteign
particles than is possible using the
spot-s€aling process.

The new sized discs cost
€4.48 and are available from
selected distributors nationwide.
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DIYENSIONING
{ DINOSAUR

Viking Centre - it is good to
see the BBC Micro making a
contribution at the Dinosaur
exhibition across the road.

South Leeds Information
Technology Centre did the pro'

Ior use with both the BBC and
Electron and costs under f100
It is a 40-column printer wirh a
nine-element dot head pro-
viding printing in true
descenders. lower case
characters and underlining Ir
also includes versairle
character modes and bit image
graphics.

Phi Mag hope that its com
pact styling, quiet operation
and low running costs will
make it suitable for applica-
tions in business. education
and research.

BEEB BOARD
II you're finding sticky fingerprints
all over your precious BBC
kevboard it's obviously time yoll
encouraged your young children
to play on the computer
themselves. A new pressure-
sensitive board has been design-
ed by Touchmaster which aims,
among other things. to allow the
very young to communicate with
the compuler through touch and
sight.

The Touchmaster has an A4
working surface which is fully
linear and does not use any mov-
ing switches or similar devices.
To operate it you slide an overlay
onto the surface. load matching
software (called Touchware) into
the computer, then touch the
overlay with either a finger or
stylus in order to produce results
on your monitor.

Touchware ranges from
educational programs covering
shape and colou( recognition.
memory training. spelling, word
and number skills to sophisticated
graphics programs allowing the
user to draw. paint and construct
designs using either free drawing
or pre-programmed shapes.
There are also board. arcade and
adventure games as well as pro-
grammer utilities such as graphic
editors and sound synthesizer
programming. Each pro$am is
supplied with instructions and an
overlay for the board.

The Touchmaster package
includes the board. all accessories
necessary for use with the com-
puter and the Touchware multi-
paint graphics program. It is

available from most computer
dealers and costs 1149.95.

grammrng wnrcn
visito rs' heads
children's Iinqers

makrng
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screen but the displav is un-
mistakeable. The program
demonskates the various dif-
ferent types o{ movement and
stance seen in both animals of
today and in dinosaurs. Ap-
parently the dinosaurs had
fully-improved limbs unlike the
"crocodiles in a huny" which
are shown to good effect in
Teletext s€parated graphics.

Co mputer soltware is
beginning to play an important
part in display material for all
kinds of activities and the BBC.
as usual, is finding itsell a role.

COMPACT
PRINTER
A new thermal printer is now
available from Phi Mag
Systems Ltd. the companv who
released the Phloopy data
storage system.

The PhiPrint is designed

_; who has recentlv
: \'ork Museum may weil

:ecognised the Mode 7
- :n a lone VDU screen.
:cwn which boasts the

?:! anced museum exhibi-
- :he world - the Jorvik

s
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MODEL B/ELECTRON CROSSWORD

CLUES ACROSS CLUES DOWN

It's nil after * FX 210,1 (5)
Makes room for a fresh
progam at ten? (4)
Possibly sort a Iew
progams (8)
ProgIam interupt retums
lots of money (4)
Sooar experiment includ€s
100 Atoms Beebs and
Electrons (6)
Use the phone to hansler
conhol, basically (4)
Statement: it's in the post!
(8)
Yes, British Telecom
revolutionised memory (5)
Enor message is negative
number, we hear (2,3)
It allows communication
with Bond's boss alter a
fashion (5)
A messy glue on a type oI
po.t (8)
Mix gin with it, add charge

- and blast otf! (8)
Power source to ?ap the
alien... (6)

23 ...once zapped, the alien
allowsinter.communication! 26
(6)

25 Put a value to S, shall we? 28

(4)
Lean programmers often
us€ it (4)
Study a statement (4)

II

8 Extend vours€lf - create a 1

hle'l (71 ' 2
9 Automatically runs the

pro$am link (6) 3
10 America backs best sort of

machin€ code instuctions 4
(5)

11 Sort of bars often 5
asrociated wlth printers (8)

12 Former BBC micro
contender, product of 6
northern wine bar? (3.5)

15 lt represents the sound of a 7
percussion instument (5)

17 Not easy to solve if 13
toddler's laces come
undone (6,2,7) 14

20 Two required to assemble
the code (5) 16

22 Mere bum is fixed by this
Iacility (8)

24 An enor - so don't expect 18
a drink! (3,5)

27 lt's exciting to start up your 19
compuler? (4,2)

29 Marine graphics aid? (6) 21
30 A dlsc could be so great (7)
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outs
. , ::e iooking for a printer to

: -:.:ent your BBC Micto--::: :a_!,s then the choice is
: .'... -elming. Having invested

: - arocomputer which can be
. . ersatile in the lasks it
- - ':_r. jt seems only sensible to

. i rn a similarly versatile
;- _:: Thus, even if you are
: :orng a bit o{ do-it-yourself
: :.:3..nming at the moment,

:_ :re BBC lurns into a word
:': ::ssor (probably when the
. i start using it for essay
'--jll. the printer will be able

:-pply the necessary perfor-

IVERSATILITY
I

I i:: professional quality cor.
l'.'pondence and report writing
| : e Daisy Wheel is favourite since
| : produces a solid legible print
| ;'.-rnable for impressing clients.
I :hP dot-matix is the home com-
I :r.rter favourite because of its
lrrice and versatility. Because of
I :he wav that the individual dots
| ;an be controlled by software, the
ljot matrix is capable of turnrng
I rs hand to the reproduction of
| 'nanv different fonts, and even
I righ r€solution graphics.
I Thermal printing produces
| ^onderfullv crisp results but is

l:unently much slower at doing
| ;o. This technology (or laser
| ,rintinq which is progressing
| :aprdly) will probably take over
I _ul in the meantime manufac-
| -rr"r. ur" doing their levelbest to
I 2xDloit those dots.
I Th" t*o Taxan/Kaga
l:nnters. lhe KP810 and KP910
| ;o *me way to challenging the

ener quality prinl of the daisy

^heels 
with their NLO (Near Let-

:er Quality) print facility. This can
-v rurned on and off with a sim-
?.e code sent from the BBC, in
"le same wav that any other
:acilitv would be turned on or off
.r an Epson compatible ptinter.
ior example: VDU 1.2'l ,1.69
:old): VDU 1.27.1.40 (NLQ).

The Kaga Electronics
,rinters have the slandard:.ara.tar s?ts well known from
rrher dot mahix printers, in-
.:uding alternative western Euro-
pean characters for countries
iuch as Denmark, Germang and
SDain. The NLQ characters
iowever are created with a larqer

lf you want quality dot
matrix printing, why not

check out the
Kaga/Taxan NLQ

printers.

needed to enable and disable
various operations. There is also
a section on sending codes from
within Wordwise using the output
command.

NLQ
The NLQ script itself is an athac-
tive font, physically printed onto
the paper in two separate passes.
The firs pass prints one part of
the design and the second com-
pletes the job. The result is a
darker print than standard, about
double strike shade, and a set of
solid looking characters, with
smooth c,rcles and curving
features. The attraction of any
particular script is naturally a mat-
ter of taste but NLQ seems to
have got it about right. The result
is perfect for impressing the
reader but not too flowery or con-
fusing to the eye.

An extension to the NLQ
two pass facility, is the possibility
of an additional graphic printing
mode. Routines already written
for Epsons will work perfectly
with the KP810 and 910 but us-
ing the double pass, 16 dot high
density graphics dumps can be
achieved.

TWO',S
COMPANY
All the range of facilities is
available on both the Kaga Elec-
tronics print€rs

The only difference, for
which you pay €100, is the 910's
15.6 inch printable width. This
allows for 156 standard
characters across the sheet of
papet 126'7 in condensed mode).
There is little justification for the
home user to spend the extra

23x 18 matrix (standard is
11 x 9). This allows lor more
complexity in the definition of the
shapes and a resulting higher
quality on the paper. It is also
possible to deline gour own
character fonts in standard and
NLQ to be held in RAM.

Also, more permanently in
ROM, you can have an addi-
tional NLQ set. Various sets are
already available from Data Effi-
ciency, who dishibute the printer
range in the UK. These include
ornate English styles, Greek and
others not catered for by the stan-
dard international character sets.

Stand by lor Arabic and

documentation and publicity.
Cunently ROM lonts are priced
around the !30 mark br-rt great
demand will hopefully knock this
down

NLQ script can be used ip
standard or enlarged sizes but not
in the condensed, emphasised,
italic, double strike, sup€rscript,
subscript or proportional modes
available with the standard set.
AII facilities are easily acc€ss€d
with VDU codes and are Epson
compatible. The Data Efficiency
BBC Micro documentation gives
a whole list of regularly used code
combinat,ons and explains the
principles behind the sequences

Chinese scdpts for the €xport
trade, business correspondence, CONTINUED OVER

AA8 COMP'JTING DECEMBER 1984 23

., ,,,.if

f

tr tr til

Ta><an N I-Q. Tektura f,errt -

Loram ip5lrl! dolo. sit onEt. conscctctur odip5cilrg alit, dlon nornuDy
aiuynod tqllpor imidul* ut lobofa at dolorc nogm oliquctn o.ot volupot. no!
ordca at nabaeol Foctutr a5t cora qua 1[g focllc aFficard po55it duo cortcud
notina. si aFFaccrit, at opc! val Forsmg voli,rg anfuqiot nullo priotur,

IB(D€F oHl J HLmnoOQR5Tu\roI9z obc da t ghi j h I mn opqr st ueotyz rr 2r4 5O7Ue
!"rblu'O.--^ \l( [ ] I '-+; t: ?/) . < , taU]i'€i€n6E $Oarr" 6tldou66!,



Ta,><an NLQ T a.l- f- f ont -

Ta,><a.rr NLQ. P]-al-n font.
Loiem ipsum dolon sit ometr consectetun odipscing elit. diqm nonnumu
eiusmod tempor incldunt ut lobore et dolore mogno oliquom erot volupqt. os
qmice et nebevol lroctum est cond que neg focile efficend Possit duo conteud
notiner si effecerit, 6t opes vgl forunog veling enfugiqt nullo priotur.

A BCD E FGH I J K LMt{O PQRSTU VWXYZ obcde f
| l|#$x&, ( )---^ \e( [ ] j'_*; *r ?,/>.<,

k Imnopqrstuvwxgz Ot234567 A9
t'f i aft nrftA6 c SB Eag6'A6[d6ue6+o

h
e

s
d

j
du

Ta.><ara NLO Scrl-Ert f orrt.
,ot!/L .i/pdtutt doLa| oi,n upn @n.,,eC</tutr Atpoa+m ?Li/c, diqn nouxmg
dM, f.ap? 4aoLAu* un {.fu.a e.t blanv noerto oh,gLao ??on rd^+o+..
oitie ?* *,bc,tpl la<:*q oar. @td qD nog eoaUo **+*ad cra'i.i.f &.$ @rrtotd
novbpi tL .r&*a@d.n, c+, ry,o e?"L &ofl.*q ,,*irr, erthqroY drLto pl.Lofu,

&06?Cttt t tlt r$,toPgft,8A1!,1tr*& etue $4 +LtLtW&Lai,\'eVz 0, 234 567 89,n#aX&,(),-" \0{ []J'_+;*:r,/>,<, &r),t.a i ifrirapgaesBAeAA.l\OO,AiriXiOyO

its own linefeed.
Since everything has to b€

taken apart, it is advisable to
cary out this operation im-
mediately on receipt of the
print€r. Switch 3-4 has to be flick-
ed over to "on". At the same tim€
you may wish to enable NLQ at
power up, if you wish to use it for
most operations and don't fancy
issuing software codes every
time. It mighr also be a good idea
to enable the input buffer. Once
again, very good diagrams and
tables in the manual.

ALL IN ALL
Overall it is clear that we are look-
ing at a very reasonably priced
(!299 and !399) pair of print€rs.
The 810 is especially good value
for the home user who envisages
using the BBC lor more than
play/education and rather ex-
pects to get some profit out of it,
especially in the form of saved
time.

The printers are so easy to
set up that no technical
knowledge is required nor any
manual dexterily! The NLQ
mode is an important addition to
the range oI fonts and you get all
the other Epson type features
anywav. The Data Efliciency
manual will tell you most o{ what
you need to know about using
the printers with 9or-rr BBC and
most pdnter utility software will
be available to you. Examples of
the NLQ print can be observed in
some of the listings in this A&8.
See what you think. We were all
very disappointed when the 910
we reviewed had to go back and
we use printers for all soft of
tasks as well as printing listings.
Thete werc not many jobs that it
did not make easier than before.
On the negative side, th€ posi-
tionino of the DIP switches is
muchlss convenient than on the
FX80 and the positioning oI the
centronics connection in the cen_
tre ol the back panel did tend to
ease paper off line.

All in all the NLQ printers
are one up on the currenl opposi_
tion. II vou are interested in find-
rng out more lhen get in touch w h
Data Efficiency Ltd., Computer
Peripherals Diuision, Maxted
Road, Hemel Hempstead. Herts.
HP2 7LE. Tel. 0442 60155.

cash. He or she is unlikely to ever
wish to produce the sort of
tabular or report format which
could take advantage of the 910.
For the business user with large
spreadsheets to print out and
analyse, the extra width is good
value. The only wordprocessor
on a standard BBC which can
opeiate over 132 columns, and
therefore almost utilise the addi-
tional width, is VIEW. The best
mode for using 132 columns with
VIEW is condensed. enlarged

and cut sheet paper and oie
original and up to three carbon
copies. Allthis depends on paper
thickness but applies to the stan'
dard printer papers.

The design of the KPs ls un-
complicated and even the most
heavy-handed user, like myself ,

will Iind setting up a similarly un-
complicated ioy. It rs much easier
than the Epson FX80 lor in-
stance. The ribbon comes in a
carhidge, very much like a
typ€writer ribbon. The ribbon is

the manual contains the clearest
set of step by step drawings I have
yet seen in printer documenta-
tions.

The keg to the ease with
which tractor-fed (pin-fed) paper
can b€ installed are the two ad-
justable plastic sprockets. Once
again excellent help from the
manual. The whole setting-up
process is problem free excepllot
the unfortunate lack of access to
the DIP switches. As usual the
factory setting does not match thi

BBC Micro's method of sending
data. The BBC does not issue a
line feed with its carriage r€turns
without you issuing the *FX6.0
command every time you power
up or reset with Break. The
printer really needs to be reset us-
ing the DIP switches to generate

Ta><ara N I-Q. Strador^r f orrt -

Lorern ip8udt dolon sit omet, con3ectetur odlpacing ellt, diom nonnumg
eiusmod t€mpon incidunt ut lobor€ et dolor€ nEgno oliquom erot volupot. l{os
omlce et nebevol foctum e3t cond que neg focile etflcerd po3sit duo conteud
notine. ei cffecenit. et ope3 vel for.unog vellng enlugiot nullo priotun
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pica, taking up 133 columns per
line. For most uses, listings,
screen dumps, graphical output
and wordprocessing, the 80 col-
umn 810 will suflice.

Both can handle fan folded

hooked onto a roller in the left-
hand corner of the front compart-
ment, the cartridge pulled across
to the right-hand side and pushed
hom€ and the taught ribbon eas-
ed into place between the head
nose and the ribbon mask. Don't
worry about the technical terms,
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/ Ambe' f7 6

Mrc-HrghRes. ffOB
Mws EooK DRrvE f,399
lix;#3r,?#y,1".. f,267
(includes formatting disk and cable)

MoNrroR T,RNTABLE f 18
BBc M,DEL B f399
(BBCM.DELB+DFs) t484

fr49
SLIM HEIGHT 5%'
40 TRACK STNGLE
SIDED DRIVE

DEVONIA HOUSE
HIGH STREET
WORLE
WESTON-SUPER.MARE
AVON
TEL: (0934) 516246

MTtO PRINTER

MEMOREX QUALITY DISKETTES
lD 40 TRACK BOXED lN 10s
2D 40 TRACK
lD 80 TRACK
2D 80 TRACK

HoLDS 40 orsxs tl4.OO
HoLDs 80 orsxs 119.50
TWINLOCK LOCKABLE
DISKETTE BOX

PER BOX20
50
50
80

t14
t18
825
826

I W|SB TO OROER/
I REOUIRE INFORMATION ON

trt Wc wGlcome
MastcrchaigelAcccssl

crtdh Cr! Od,t Or just s6nd a cheque madr payablq to Ripepower Ltd.

wE ALso sTocK SOFTWARE o RIBBONS o l,ApER . CABLES ALL PRTCES Ex. vAr

'u-
i*ll
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Judging by its price of €130,
DataGem is clearly aspiring to b€
the leader amongst databases for
the single processor Beeb.
Howwer, although around twice
the price of its Beeb competitors,
it is not ereensve when com-
pared with database for other
8-bit machines with CPIM. Nor is
it particularly expensive when
compared with the hardware
needed to run it.

Datacem is a general-
purpose database and can be
used to create and use many dif-
ferent datafiles. Part of the reason
for its price being higher than its
Beeb competitors is apparent
when you see what you get - a
plug-in ca[ier board with hro
ROMS, a demonshation disc and
a substantial ring-bound manual.
The question is: do these bring
corresponding advantages?

To answer this, it helps to
understand that Datacem is im-
portantly different from almost all
its competitors. Firstly, although
Datac€m has a couple of full
menus with explanatory legends,
it is driven mainly by Ckl-Letter
commands - of which there are
16 or so. Almost all of its com-
petitors (e. g. Starbase,
DataMinder) are menu-driven.

Secondly, it operates initially
much more Iike an in-memory
database and then loads addi-
tional records in quantity from
the disc(s) in a sequential man-
ner. This is similar to the "con-
tinuous processing" mode of
View or to the virtual memory
operation of Merlin Scribe word
processors. conversely, most of
its competitors operate in classic
random-access fashion -loading records ftom the disc(s)
one at a time. Moreover.
Datacem has no facility for in-
dexing fields - to allow retrieval
of a single record from disc in say
four seconds. However, by
holding up to 250 records at
once, it is significantlg faster (for
comparable datafiles, DFS's and
disc drives) at searching the
whole datafile or subsets thereof
for multiple records meeting the
specified criteria.

Another difference is that
Datacem has all its routines in
machine code io 24K of
Sideways ROM. It thus differs
from those - e.g. StarBase,

How precious is this
iewel in Gemini's crown?

FILE CREATION
While creating the file, the header
"lnitialisation" is at first flashing all
the time - which is very distrac-
ting. Luckily, this can be changed

- either by simplv deleting it or
bv twing in a non-flashing
replacement. Incidentally, this
header is not automatically the
same as the datafile name -though you may Iind it conve-
nient to make it so.

I Iound that there was a
distinct tendency to "double en-
try" - both when steppng
around a given record card with
the cursor keys and when stepp-
ing betu/een cards with the
Shifted-cursor keys. Even slight
deliberation in keying gives two
steps. This is apparently a
necessary corilpromise - any
longer repeat delay allegedly
makes the scrolling and panning
look worse.

The layout of the record
card is completely free (within the
overall constraints of 120
characters width or height and
3000 characters of field titles plus
6143 characters of field date).
This is effected by the paint-a-
screen technique - which is in-
built (unlike some 8-bit CPIM
database packages, which need a
separate utility for this).

The fields are refened to as
F1, F2 etc. This allows other card
formats to be derived ftom the
record format - such as the
default and report cards and one
or more print formats (see

below). Also it allows searches
and sorts to be specified in a com-
pact fa5hion

Like most other databases
for the single-processor Beeb,
there is only limited validation of
the data entered. Datacem is
however signilicantly better than
the majority in having, as well as
a string data t!'pe, a numeric data
type which is limited to numerals
and decimalpoint and also a date
data t!pe, which permits only a
day-month-year format but
allows a two- or four-digit year
and a choice of delimiters.

A default record card can be
set up. This can both speed data
enhy (with default field values -e.g. today's date) and help guide
the field data entered by ex-
ample.

DataMinder and File-Plus -which have a significant numb€r
of routines (often in BASTC) on a
utilities disc. This helps to make
DataGem very fast overall.

INSTALLATION
The DataGem carrier board must
be plugged into Sideways ROM
Socket IC 52 or IC 88. Although
totalling 24K, it is heated by the
Machine Operating System as
only a 16K ROM - since the 8K
ROM is "electronically piggy-
backed" and switched in and out
as required.

PARAMETERS
DataGem can accommodate
unusually large records. At up to
6143 characters, they are over
twice the size oI even its nearest
competitors - File-Plus with
2400 and Merlin with 2560.

Moreover, it compares well
also in maximum file size. With a
maximum of 5110 records per
file, it is the largest of its close
competitors and the lile can ex-
tend over most of four floppy disc
surfaces (800K in single density).

In practice, the file size con-
straint usually operates first. This
is recognised and Datacem (in its
later versions) can also operate
with certain double. density and
Winchester (hard) disc filing
systems (see later). Indeed, the
ultimate maximum file size is an
enormous 10 MB. These
developments however are
limited by the absence of Acorn
standards in either cas€ -although this could change very
soonl

Because of the method of
file organization, the datafile
length can be extended after first

b€ing set up. However, it should
not use more than some 80 per-
cent of the maximum - in order
to lever workspace for sorting
and Ior copying by transferring
field data (e.g. in the event that
the record card format needs to
be changed).

Perhaps its most visible
feature is that the record and
other cards can be up to 120
characters wide or high (but not
both together). Since Datacem
uses Mode 7 (like all its com-
petitors), this is accommodated
by both scrolling and panning
(sideways scrolling) - rather
than by discreet screen-size page
stepping, as do most of the
others. This in turn leads to a
typew ter-like presentation of the
card. By using the TAB key,
the screen shows the whole card
centered iI it will fit. or acts as a
window on the upper-left
("home") corner of the card if it
will not. The whole card may of
course be taversed - for editing
or viewing - by means of the
cursor keys.

The lield names, or titles,
can total up to 3000 characters.
For holding the data, DataGem
can have up to 62 fields - and
these are also ample in length -at up to 120 characters.

As weil as its sheer size,
Datacem is also very well en-
dowed with features which make
the setting up, search,ng and out-
putting from a datafile easy and
flexible. However. Datacem is
not muiti-file or relational.
According to Gemini, this would
need more room both for pro-
gram (ROM and for workspace
(user RAM). The trade-off was
some relational capabilitv versus
the searching capabilities, the
maths lunctions and the max-
imum number of records.

MODEL B/DFS

Codon f.ylor
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A further aid to data entlv is
i .sl describ€d as b€ino for Uier
irrmulae. In {act- it;ffers 18
i iole letters as abbreviations for
i::rg. numerlc or data data
.:.ues as well as formulae - ol
-: ro 30 characters each. This
::r considerably speed data en-
:. and reduce the soace oc-
:-c:ed by the datafil; - by
r. liding unnecessary repetilion.
-- ?y may even be used Ior strinq
::::rparisons. However, the con-
::ri has even greater utilitg when
--l with the default record card,
: -:e the value of such a letter -; ; the current VAT rate - can
:; .hanged at just one point and
.i- update all the records in a
:.:3file.

PRINTED
OUTPUT
: ipecial form of output from
l::aGem is the report card. It::: have its own 6eld titles and
i..ut and is intended for th€
::?s€ntation oI derived lield
...Jes. such as totals and
:.erages. Like all other card lor-
-:.5.. it may be differently col-
: -'?d lor easy recognition.

Further cards can be created':: cutput - known as print for-
-:s These can contain any or
r >i the record files - accom-
:.::ed by the same or differ€nt-i i names (or titles) - and any
.::adon of layout or size (within
:; 120 character width or-igrt). For example, the field
.rres can be set in line across,
-:1 no field titles in between, so

= :o fit on a standard paper
- ::t. Moreover. while one such
:i.: format mag be stored along
-:: the datafile, additional
:--:er formats - for alternative
: -!rt reports - can be created,
-: stored under their own
--€ a ames.

However, creating or edit-:-; ol such formats can be auite
: --:a:ng at first - when certain
::-::nands fail to "Take". This is
::el because the cursor is in an
-e.: already occupied by a title or
-= field. Unfortunately, no ex-
:r:: prompting for this condition
:: nany others) appears on

;--een - due to pressure on
-ace rn the (24K) ROM.

For another form of output,
the field titles on a print lormat
may be increased - up to the
maximum of 3000 characters
(provided enough RAM space is
set aside for lhe purpose). This
enables a form leter of up to
some 500 words to be created
within Datacem using the in-built
texl editor, containing fields
whose values are drawn ftom the
current datalile .

Finally on printed output,
Datacem can produce spooled
files - complete with embedded
control codes iI need be. These
can be merged with Ionger letters
or documents, wriften in a word
processor. For example, a spool-
ed Datacem file can be r EX-
ECed into Wordwise, Scrib€ or
View to provide, say, a table
within a report. *EXEcing
{merging) into Scribe requues
that the spool file be r€named in-
lo lh€ S directorv.

The "macrti" facilitv within
View allows rue mall merginq -i.e. the printing of multiple lettes,
each containlng difr€renl infor-
mation drawn from the DataGem
file. To produce a sultable file,
the firsl field title in the print for-
mat must consist oI ASCII 128

Shift-fo followed bv the
View "macro" name, wit6 onty
commas (delimiters) as the titles
of up to nine subsequent fields.
After beinq spooled out of
DataGem. this lile is then READ
into a View "macro" document.
(lf this has a short page length,
the four vertical margins may
need to be reduced bplow their
default values). The resuh mag
then be printed to produce the
muhiple docum€nts, complete
with their merged data fields.

lf it b€comes necess,ary to
create another datafile. contain-
ing one or more existing fields,
then you do not need to type all
th€ data in again Iniead, each
of the existing lields can be spool-
ed out to a named file and then
r EXECed back in to the new

datafile. This method both af-
fords the maximum flexibiliry and
keeps the individual transfer files
to manageabl€ siz€. Once again,
sinc€ the header name shown on
the screen is not necessarilv the
datafile name. this shouli hp
amended as required.

On the demonstration disc

that comes with Datacem.
Gemini provide a utility for
ranslerring datafiles from their
simple in-memory database into
DataGem. Furthermore. the
manual contains a shon BASIC
program for oeating a spool file
to tansfer dala flom BASIC or
from other databases.

SEARCHING
As noted above, Datacem ls
unusual in not allowing any fields
to be deflned as index fields -which would give rapid access to
single record in say thre€ to lour
seconds. This makes Datacem
possibly less suitable for use e.g.
in answering lelephone enquiries

- although it does have a "Go
To Record" command.
However, thanks to holding up to
250 records in memory at one
time and then accessing the re-
maind€r sequentially in lalge
block. it oflers much faser sear-
ching oI the whole datafile for
potentially multiple "hits".

As noted in mv r€view of
StaTBASE in the Ociober issue,
compared with the standard
Acorn 0.90 DFS, the search pro-
cess can b€ further speeded by
using as "{ast" DFS, such as the
Wadord 1.3 orthe Acorn 1.2, in-
corporated ln the DNFS used for
the Second Processors.
However, caution must b€ exet,
cised in choosing the DFS since a
powerful and complex program
like Datacem needs careful
checking (and possibly modifica-
tion) for compatibility and
Datacem is stated to be comDati-
ble with only c€rtatn DFS'S (s€e
below).

The search criteria are
enterd in a dialogue line at the
bottom of the screen. with the
record card (or part of il)
displayed above it. The type and
number of any filed on the whole
card can be displayed at the top
of lhe screen b9 positioning the
cursor on it.

The available search criteria
are very powerful - including
substlings (or part-fields) through
the use of explicit single or multi-
ple wild cards for single and
multiple characters, logical
operators and Boolean combina-
tion operators. Moreover, the
search crlterion can be up to 36

characterc in length and can be
editted (to avoid the need lor re-
entering it from scraich in the
event of a mistake).

Searches are applied b€t-
ween "levels" - with the source
Iile b€ing on one level (initially
level 0 - the whole datafile) and
the destination flle on another
chosen level - oI eight available.
Although the name "level" im-
plies a fixed hierarchy, the rela-
tionships are purely what the user
decides and they are more ac-
curately describe as subsets. The
availability oI up to eight levels of
subsets means that it is possible to
apply complex search criteria in-
stages - so thatthe ef{ect of each
stage may be viewed and leview-
ed separately. Moreover, this
allows selections to be "undone"
by switching back to the prevlous
level.

fu well as allowing searching
for the presence or absence ofthe
criterion in the current level,
another option also adds those
records from the main datafile
which meet it. Also anv two
levels (which may themselies be
the results of searches) can be
combined - so as to Iind the
total records. the records which
are the same, or the records
which difler, in the specified
criterion.

Provided the field or Iields in
question are known, the method
of file handling us€d by Datacem
means that the search is further
speeded by b€ing limited to
that/those field(s). However, if
the field is unknown, it is possible
to use a wild card in place oI the
field number - ahhough the
search will then take correspon-
dingly longer. When searchinq,
Datacem displays a shing oI
dots. with an arrow indicatino
progress, and changes them tJ
squares to mark the "hits".

A considerable convenience
with Datacem (compared with,
say, STaTBASE) is thar the up-to-
eight levels or subsets are
automatically saved with the
datafile - as also are the level
you were last on and the last
search criterion. However, there
is no provision for saving the
complete s€arch history for each
Ievel.
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SORTING
In order to retain the advantage
in speed of loading of sequential
access (to the datafile) normally
used by DataGem, it is necessary
to be careful in the use of sorting.
This is because. if the datafile was
re-saved after soding, it could
only be re loaded by random ac-
cess (which is much slower).
Hence the recommended prac-
tice is to sort the level or subset
and use it to produce e.g. an
ordered printout or spooled file,
then press Break to erase the
sorted order before closing the
file and to retain the original fast-
loading, sequential order. This
works for datafiles/subsets con-
taining up to the maximum
number (5110) of records.

Sorting mag be in either
ascending or descending order
and sorting on string fields can be
chosen to be with or without tak-
ino account of case.- 

Although Datacem can only
sort datafiles or subsets thereof on
one field at once. this is done to
the full depth of the field, which
mav be of up to 120, 15 or eight
characters - oI the string,
numeric or date data types
respectively. Moreover, leading
spaces are ignored and so do not
cause an out-of-order solt. Fur-
thermore, though not especially
fast (at about 15 minutes for
1000 ls-character fil€s), the type
of sort has been chosen to allow
successive sorting on more than
one field - provided that you
start with the least significant
field. This approach (of a single
field sort which may be used suc-
cessively) enables large subsets to
be sorted (to full lield depth)
within a workspace of reasonable
size. If necessary, DataGem will
use multiple passes to calry out a
sort-

CALCULATIONS
The mathematical operators
available are limited to the four
standard functions l+,',,r,/)
and unary mrnus. However,
these may be combined with the
logical operators to compute e.g.
the maximum or minimum value

for a particular field as well as its
average value and va ance
(although only the formulae fot
the first and third are given in the
manual). The primary functions
are within DataGem itself and in'
dependent of the BASIC ROM

- which therelore need not even
be installed ,n the machine.

DataGem datafiles also con-
tain certain variables an values
which are available for use in
calculations - both within
records and across recotds.
These include variables such a
the current record number in the
datafile (as N), the current levgl
or subset (as L), the cunent
record number in the current
level (as R) and the total number
of records in the current level (as

O). ln addition, the values of any
numeric field (as Fn), the total
value of any nume c field in the
current level (as Tn) and the
values of the day, month, and
year components of any date
field (as Dn, Mn and Yn), are
available.

Calculations may also be
don€ on individual record cards
in a soreadsheet.lik€ fashion.
DataGem records can be large
and may then be viewed by
scrolling and panning. Formulae
may be entered separately - on
the User Formulae card - and
DataGem amy be toggled bet-
ween the Formulae and Derived
(value) modes. Calculation of the
record card(s) defaults to "off" -
but can be initiated by a "Force
Calculation" option. This
"spreadsheet'lik€" operation is
parlicularlv convenient when us.
ing only the screen display in an
interactive fashion but the card
format or sheet can also be oul
put to a printer or spool file.

SECURITY

At present, Datac€m contains no
provision for password protec-
tion. However, the datafiles are
encrypted and cannot be read
simply by using {. LIST, {. TYPE
olr DUMP - as for most other
Beeb databases. Nor is it ossible
to access the ROM routines e.g-
from BASIC so as to decrlpt the
datafiles. lnstead, only the files
produced from within Datacem

for spooling €.9. into word pro-
cessors (and, to a lesser extent,
those used for field transfer) are
readilg readable.

Gemini plao to of{er protec-
tion in a future upgrade of
DataGem.

ROBUSTNESS
AND
COMPATIBILITY
Datacem can accpet discs load-
ed into the wrong drives and
dives specified in the wrong
order. This is important when the
datafile may be on ftom one to
four surfaces.

Datacem is compatible with
the Acorn 0.90 DFS. the Watford
1.3 DFS, the Pace Amcom DFS,
the Pace WFS (Winchester Filing
System) and the Microware
WFS. It will also work with multi-
ple filing systems - such as the
Acorn Econet in combination
with a DFS - albeit at a penalty
in the number of tecords held in
memory.

However, such compatibility
has only been achieved by deal-
ing with various "featutes" in
such software - usually at a
penaltv in the performance of
DataGem- For example, com-
patibility with the Acorn 0.90
DFS rcquires that an9 datafile be
padded out to its full size before
copying, in order to prevent the
wrong calalogLre being copied
under certain circumstances. This
adds a small overhead to the sort
procedure.

DataGem version two
(which will be available very
shortly and as an exchange for
earlier vprsionsl will also be com-
patible with the Watford 1. 1 and'l 2 DFS's the Pace Amcom B
DFS and the Opus Double Densi
ty DFS.

EXPERIENCE IN
USE
In use, DataGem is quite wellen-
dowed with interlocks lto prevent
overwdting or futile act,ons) but

- due to pressure on space even
\n 24K ol ROM - it produces
very few prompts. Thus, while it
does not allow files or data to
overwrite each other (see above)

or less than two records to be
sorted or less than one tecord to
be browsed or printed, you have
to keep an eye on the top line to
understand these conditions. As
well as the cursor co-ordinates,
this shows the tvpe and number
of anu field title or data that it is

cunently on, the cunent level,
wh"ther Datacem is in Formula
or Derived Mode. the record
number in the current level. the
number of records in the current
level and the maximum number
of records for which there is

space in the current datafile.
Further interlocks prevent

you from e.g. exitting to BASIC
until after yor.r have closed lhe
current datafile. When errors do
occur, the messages are at least
shings rather than numbers but
are still somewhat cryptic - even
though they are fully explained in
.the manual.

Notwithstanding the two
menus, DataGem is p marily
"command driven" (in that there
are no explanatory legends ac
companying the command letter
Iists when these are shown at th€
bottom of the screen). This is
simply because the choices are so
numerous - i.e. at least 13 in
"Set-Up" mode and at least 16 in
"Browse" mode (See Fig. 1).
This conhasts with most other
databases for the single processor
Beeb, which are primarily or
whollv "menu-driven ' and have
tvprc;llv 12 or so menus - each
with around five choices and
short explanatory legends.

Such "command driving"
has very real advantages for users
who are more familiar with the
progam. They can achieve the
desired result in less time and
with fewer kegstrokes than with a
menu-driven database. In the
case of DataCem, the advantages
are increased by the sheer
number of features of the
database.

However, the designets
have "raised the threshold" for
achieving familiarity by some in-
consistencies between the same
commaods issued in the hro
modes and even in the editors.
This is all the more surprising
since there appear to b€ enough
letters in the alphabet for all the
commands (typically Ctrl-Letter)
to be unique. The explanation of-
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Flg. I DATAGEM MENUS AND COMMANDS

MENU 2
To Browse Mode
Add Records
Sort Records
Close File (Menu 1)
Delete Records
Rebieve (Undelete)
Force Calculations
Defauh Card
Report Cad
Load Quantity
User Formulae
Field Transfer
Change Level
Save Format
Load Format
To Search Menu
To Rint Menu
Command Line

MODE COMMANDS
To Menu 1

Cente Card
Allocate Title RAM
Change Screen Colours
Manipulate Field Data
Edit Tides or Data
Add New Field
Change Header
Cente Card
Pfint Field Analysis
Change Size of Card
Manipulate FieH nde
Delete Field
Command Line

BROWSE MODE COMMANDS
ESC To Menu 2
TAB Centre Card
Cursor Traverse Card
Shft-Cus View Ad;acent Records
Func.Ke5rs Combined Operations
Cbl-A Add Record
Ctl-B Batch Edit
Cbl-C Change Screen Colours
Ctl-D Manipulate Field Data
Cbl-E Edit Tides or Data
Cbl-F Formula/DerivedToggle
Cbl-G Go To Record
Ctl-H Change Header
Ctl-l Cente Card
Ctrl-N Numeric Field PaEmeteE
Ct -P To kint Menu
Cbl-S Change Size of Card
Ctl-T Manipulate Field Title
CTRL-V Valuate Card
* Command Line

SET.UP
ESC
TAB
crl.A
cbl-c
Ctrl-D
cel-E
Cftl-F
crl-H
ChI-I
crl-P
crl-s
chl-T
Ctl-Del

ESC

B
c
D
E
F
G
H
I
J
K
L
M
N
o
P

ESC

B
c
D
E
F

MENU 1
To Sa Up Mode
BASIC
Re-Mask File
Close File
Create Frle
Convert File
Use File (Menu 2)
Command Line

:.::ed by Gemini is the desire to-:.e the letters suggest their
:-:ction - even with some am-
: f ..llties.

Despite the "command-
::r'.en" nature oI DataGem,
::€re is at present only a very
':iited provision for the creation
:: command files". These are
-quences of keystrokes which
'::ay be entered into the function
- ?!- buffer (which is not otherwise
-!ed by Datacem). While easy
::ough for a few keyshokes, this
r-ffer is notoriously difficult to
-.€ for more because of its small
rue - only 256 byles or
::aracters - (which encourages
:ie use of very cryptic abbrevia-
:ons) and the impossibility oI
?iitting it. Furthermore, although
:ie contents of this buffer can be
:aved (with ,rSAVE

filename OBOO OBFF, as
:t he Beeb User Guide, p 502)
:nd hence re-loaded, this is not
:ccumented in the present
JataGem manual.

MANUAL
.1 demonstlation disc is provided
:c help you through the early
:rages of familiarisation with the
frogram. However, its value is
somewhat reduced since the
nanual does not tell you which
: le you should be using at any
,articular slage. Also the field
rumbers and data values in the
iemonshation files often differ
:om those given in the manual

- which seems odd.
Such considerations are all

:he more important as the
Datacem manual is of daunting
s:ze - at 184 pages - compared
Jith e.g. 39 for Starbase, 73 for
File-Plus and 94 for DataMinder.
Furthermore, although brokenjown into many sections, the
)ages are not numbered but have
1on-sequential reference codes
::lstead. Also, despite the profu-
sion of features and the length of
:he manual. there is no index -so you can spend a lot of time
:lrning pages!

Against thls, the binder and
rages are of good quality, the
:ages are properly typeset and
:ave plenty of white space, and
:iere are many ctoss-refelences
:T the text. There is also a quick-
:eference card. However. there is
::ill considerable scope for im-

provement. The present manual
is not easy to work with and you
may well not be able to find and
use all of Datacem's many
features.

PLANNED
DEVELOPMENTS
As noted in their inhoductory
leaflet for Datacem, Gemini in-
tend to offer "a range of attrac-
tively priced application masks".
These are the record and print
formats, together with default
cards and example data, which
will be customized to particular
database applications, and
should start becoming available
from October. A " Mask
Generator" program may also be
olletred.

They also intend to offer a
"Program Generator" - similar
to the utilities available for other
"command driven" databases-
This enables files of commands
(and presumably search criteria
etc.) to be written within Word-
wise or BASIC and then spooled
out. One or other oI such liles
can then be EXECed into
DataGem (perhaps by choosing
between programmed function
keys) - in order to carry out pro-
cedures which are required
repeatedly - whether regularly
(e.9. weekly, monthly) or ir-
regularly. Effectively, such com-
mand files provide a "shell",
making a relatively complex
database simple to operate for a
special purpose - simpler even
than a menu-driven database.

Mention has also been made
by Gemini of a range of simple
utilities, wriften in BASIC, to con-
vert datafiles produced by other
databases. Those mentioned
have included Acorn Record
Keeper, Clares Betabas€, Gemini
Stock Control, GCC Starbase
and Psion VuFile.

Any major upgrade of
Datacem itself and a "definitive
3-D graphics/statistics" package
"to interface with DataGem files"
will involve additional ROMs of 8
or 16K.

Other plans for DataGem in-
clude releasing a revised manual,
starting seminars for dealers,
recruiting consultants and form-
ing a User Group with its own
quarterly magazine.

CONCLUSIONS
The advantages of Datacem
over other single-processor Beeb
databases released so far have
been detailed above. More
fundamental is the fact that
DataGem is quite different in its
rapid access but index-less search
ch aract€ristics and in its
"command-driven" conhol. As
well as the different (often faster)
performance, this means that
Datacem requires a lot of com-
mitment lor the user - not lease
because of th€ sheer numb€r of
features. It is not helped by the
lack of explicit prompts (due to
understandabl€ pressure on
ROM space) - nor by the pre-
sent manual - which is over-
large and somewhat difficult to
use-

However, the availability of

User Formulae and the prospects
of customised application masks
and a "command file" Program
G€nerator that DataGem has
considerable further protential.
This is important in a database,
since user needs almost in-
variably grow with time.

In short. DataGem should
not be your first database. You
should have experienced the
limitations o, lesser databases first

- in order to provide the mot,va-
tion lor learning and exploiting its
many powerful features. Also it is
probably more suitable for users
who will make regular - rather
than only occasional - use of it.

DataGem is curre ntly
available from dealers or direct
from: Gemini Marketing Ltd.,
18a Littleham Road, Exmouth,
Devon EXB2 QG. Tel (0395)
265165.
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MODEL B/ELECTRON

Richad lves

yourun
Create simple characters
and bring them to life.

lf you have been following this
series, you may think that you
are getting to be quite a little
hacker on your computer. But
don't get too cocky, because
there is a whole important area
which we haven't yet €xplored.
This is the area ol graphics. on
which subject I intend to devote a
few words this month. and in the
next issue. if the editor allows.

The first micro-computer I

owned didn't have any facilities
for drawing. With the BBC and
El€ctron we can easily produce a
dazzling array of lines and shapes
on the screen in a variety of col-
ours (including flashing ones).
On my first machine I didn't even
have any colour (how things
have improved in fourt short
years!), if I wanted to draw a
graph or pictur€ ol any sort my
only choice was to do it with
PRINT TAB statements (which I

told you about in this series a
couple of issues ago). However,
although it is limrted, PRINT TAB
can be used to create excellent
graphics, and this month we'll
consider how to use it and a few
other features.

DRAWING A BAR
GRAPH
To start off simply; suppose we
want to draw a bar graph. We will
see later how this may be done
more easily, but lor the mom-
ment suppose that we want to do
it just using PBINT statements (if
you think you know how to do it
more easily then have a go before
next month). We will draw a cou'
ple of axes first (no,not those
things you see a lot of in "Mad
Max II"). This bit of program
should do the trick.

5 MODE 6
I0FOR l=lTo 39
20 PRTNTTAB(1,24)"."
30 NEXT
40FORl=rTo23
50 PRTNTTAB(r,r)"r"
60 NEXI

Line 5 clears the screen and en-
sures we are in a mode of the
right size for this program seg-
ment to work. We then use two
loops first to print a series ol
dashes along the bottom oI the

screen, and then the letter'l'to
represent the vertical axis. Think
about the loops used here and
why those values have been used
(Try rewriting this program seg-
ment to work in Mode 2.)

Now we can create out
histogram. To plot ten bars o[
random lenEh the following lines
will dor

70 FOR l=3To 39 STEP 4
E0 FOB J=3To RND(20)
90 PRINI TAB(1,25-J)' | "

IOO NEXT
110 NEXT

Notice the loop within a loop; the
outer 'l' loop (lines 70 to 110)
positions the bars along the
horizontal axis. and the inner 'J'
loop (lines 80 to 100) prints a
number ol asterisks which
depends on the value determined
by RND(20). The asterisks aren't
very pretty; w€ miEht like to
create our own characters and

make a kind of pictogram: we are
coming to this in a moment.

Although this technique is
adequate for simple bar charts,
we can't draw a line graph in this
way. Let's leave that particular
problem for a moment (well,
alright then, a month or two) and
Iearn now how to define our own
characters. Type:

NEW

in order to remove the program
we have been using from the
memory.

CREATING A
SHAPE

The standard characters available
on the BBC or Electron keyboard
are rather limited. Some home
computers provide you with a
ready-made set of useful

characters, such as playing card
svmbols. Acorn doesn't do this,
but the user does have complete
freedom to define his/her own
characters. Thus, we are no
Ionger limiled to the alphabet, the
numbers and whatever other
special characters are available.
We can tell the computer what
shape we want a particular
character code to represent and it
will obediently produce that
character on demand - until we
turn it off. (However, we can
always save the definition of the
characters in a piec€ of program,
so that's not a problem). The
character will be very small, as we
only have one character space lo
work in at the moment, but if
we use a large charact€r mode,
say Mode 5, it should be just
about big enough to see.

HORSES FOR
COURSES
Let's now think about making up
a shape of our own to draw. Let's
get away hom graphs now, what
would be fun? I always try and en
on the side of simplicity in these
articles (the computer is bad
enor-rgh to deal with, without
having to cope with complicated
ideas in the text) so let's draw a
simple matchstick figure; a mat-
chstick horse and rider-

Each oI the characters.
whether they are already defined
or made up by use. ate laid out
on a ting 8x8 grid. That is, the
small square into which €ach
character fits consists of 64 even
more tiny squares. If you have
good eyesight and you look very
closely at a character on a high
resolution monitor, you can see
these little squares. They are call-
ed pixels, and can be turned on
or off as we please. (They can
also be on or ofl in a dilfer€nt col-
or.rr.) So when you look at a
character you are really seeing a
particular on-off arrangement of
54 oixels. All we have to do is to
tellihe computer which pixels we
want on and which we want off
and our character is defined. Of
course, we have to represent this
in numbers. as we'll see in a
minute, but the first thing to do is
to draw out our character on an
enlarged 8x8 grid. Let's do it
free-hand first like this:
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:i:r dear, my secret is out now,
:id you all know l'm useless at
::awingl But in any case this is no
-:e. as my line passes lhrough
'- e middle of some pixels, and

^ ? cant light up half a pixel; it has-: b€ either on or ofl So we musl
'?draw our picture in little blocks

: s like building with two-
::nensional Lego) so that each
: xel can be either on or off. Iike

EXPLAINING IT
TO THE
COMPUTER
I K. we now need to turn this
_:o something the computer can
--ierstand - numbers. This is
.,:ere we have to do a bit of
-a:hs It is possible to represent

this figure by eight numbers, one
for each row. (By lhe way, to g€t
one conlusing thing clear: when I
say 'row' I mean the horizontal
line, and when lsay'column', I

mean the vertical.) To do this we
give each column a place value.

Pause for a minute to ex-
plain that: think about when we
write any number, sag 4321 The
l just means 1. but th€ 2 doesn't
stand for 2. it stands for 20. and

the 3 stands for 300 and the 4 for
4000. We could play a game
where lsaid 'l'm thinking of a
number with a 6 in the 5th place.
a 9 in the second place and zeros
everywhere else', and you'd have
to decide what number I meant.
And of course, you'd instantly
come up with 60090.

On our 8x8 grid each of the

vertical colums has a place value.
They don't increase in powerc of
ten like the numberc we are used
to (1,10.100.1000...) but in
powers of two: 1, 2, 4, 8, 26, 32,
64, 128. So the rightmosl col-
umn is the'units column'the next
the 'twos' column, the next the
'fours'column and so on. To
decide the number needed to
define each of the rows. we add
together the place values
represented by the squares which
are lit up on any row.

Now we have
them. what do we do with them?
We tell the computer which
character we want to be that
shape. I explained about ASCI I
codes in a previous article, but
just to recap . . . each character is
represented in the computer by a
number in the range 0 to 255.
For example, capital 'A'by 65,
and so on. We can refer to any
character by giving the computdr
the number, thus either:

PRrNr CHR!(67)
ot
VDU 67

will cause the letter'C'to be
PRINTed. On the Electron.
characters 128 throuqh 255 are
initially undefined and we can do
what we like with them.
However. chatactets 224
throuoh 255 are the onesthat are
gene;lly used for user-defined
graphics. (We can define others,
or even all those from 32 through
255, although not all at once,
unless w€ do some jiggery-
pokery wrth the memory). This is
true on th€ BBC, too, apart from
Mode 7. where all characters are
de{ined and cannot be rcdelined.
So if you are using a Beeb for
character definition, make sure
that you are not in Mode 7.

VDU
COMMANDS
The command lor defining
characterc is VDU 23. VDU
slatements do a variety of esoteric
things; VDU followed by a
number betwccn 0 and 31
generates AS(lll Control codes
(special codes grving the com'
puter instructions). VDU codes
32 through !26 ger,erate the
ASCII character set. VDU 127
has thc sa'r.. .t:i!.i "' li-e delete
key, codes 128 through 223 are
norma.ly undclln'3u, 3rd, as I

mentioned, of these 224 through
255 are immediately available Ior
our use. So the statement:

l0 vDU 23,224,16,24,19,
r27.253.t4.68.68

will deline character 224 as our
little hors€. Let's PRINT it to see
(typ€ RUN first):

PRTNT CHBa(224)

-.,

l"x6+ 32-16 8 +L r/'

t6

L+

l1

t2.7

Ls3

8+

68

58

Now we've got it, let's play
around with it. Print a line:

50 MODE 5
60FOBl=rTOl0
70 PRTNI CHRt(224);

130 NEXT
RUN

That looks fun...if we could
delete the character shortly after
we PRINTed it. it would look as if
it was moving. To do this, we can
move back a character (one of
those control codes: VDU 8.
does this) and then PRINT a
blank in thal position. Add:

90 vDU 8
95 PRINI ' ':
and try RUNning this revised pro-
gram. Oopsl That deletes our
horse too quickly, before we've
had tim€ to see it. We need a
statem€nt to make the computet
wait for a bit before deleting. lf
you remember the stuff we did in
this column a few months ago on
getting information into th€ com-
puter you will recallthat INKEY is
suitable for this. so add:

80 DUMMY= INKEY(I0)
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tLs 6+ 3L 16

a

8 +L (
a
6o

66

66

56

66

tu

zy
z+
z+
.)/,.-Y

z+
z+
2q
zq

That should slow it down a bit.
See if it does. Our horse moves,
but rather woodenly. That is
becaus€ it has stiff l€gs. If we were
to make another horse character.
but with the legs in a running
position, and then PRINT one
character aftel the other. as is
done in cartoon animation. it
should look better. If we draw
another horse on an 8x8 grid:

Mode 5 (directly), we change to
Mode 2 instead:

t\8 6+3L t6 g + 1- t^

calculate the correct numbers.
which will be the same as last
time, except the last two with the
legs in their new position, wh€n
the numbers will be 34 and 17.
Now put these in a VDU state-
ment to define another characterl

20 vDU 23,221,r6,24,t9,
t27,253,U,34,17

and PRINT this new character in-
side our loop (deleting that as
well after a suitable, slightly
longer pause):

100 PRINT CHRt(225)
110 DUMMY = INKEY(2o)
r20 vDU I
125 PRINT ' ':

RUNNING A
RACE
How about putting in a winning
post? We'll use two characters for
thrs. PRINTing them one below
the other so as to make it big
enoujh to see. The top character
can be the round ring on the top
o{ a winning posl, and the lower
character can be th€ post itself.
So the two characterc together
will look like this:

Now work out th€ numbers:
0,60,66,66,66,66,60,24 and,
put them in a VDU statement:

30 vDU 23,226,0,60,66,
66,66,6,60,24

Now the post is simple, so put
that in a VDU statement as well:

40 vDU 23,227,24,24,
24,24,24,24,24,24

Now PRINT it at an appropriate
point on the screen so that th€
horse can race towards it, and
start the horse a bit lower down:

55 PRTNT TAB(r9,r)
cHRt(226)

57 PRINT TAB(T 9,2)
cHRr(227)

5t PRrNT TAB(1,2);

Now we will need to reduce the
size of our loop so that the horse
stops at the winning post rather
than running into it. And since
our last printed character is a
blank, we must add a standing
horse at the appropriate place
after it has finish€d running:

60 FOR l=1TO E
140 PRrNT TAB( 1E,2)

cHB3(224)

Now how about some colour - a
green background for the grass,
and as we can't get green in

v
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50 MODE 2
51 COLOUR 130
s2 cLs

(lt's a background colour we re-
qurre. and we have lo clear the
screen after issuing the colour
command ) And if we want a
black horse rather than a white
one we can change the
foreground colour, too:

59 COLOUR 0

It is still a bit crude, but perhaps
you can see the possibilities.
O.K.. then here are some exer-
cises you can try in order to ex_
tend this program.
EXENCTSES
(l) Create a waggon for your
horee to pull, Perhaps one
that ttps up (thls would need
ttrro separate characters, of
cource).
(2) Move the wlnnlng post
further down the screen, and
make the horce race along
several rows of the ccreen.
(hlot: thts wtll requlre a loop
wlthln a loop.) Get another
horce (ln a dlfferent colour
perhaps) to cha6e behlnd,
and even overtakel
(3) Even tn Modee 2 or 5 the
character le not very blg, and
It ls rather angular. Try and
create a horse uolng lour
user.deflned charactets, ar-
ranged ln a square, and
rewrlte thls month's ptogram
so that vour large horse and
rider reaches the wlnnlng
post. (send ln your horse
deflnlttons and I'll try and
persuade the editor to p nt
the best ones ln a {uture
lssue.)
(4) Now that your llttle rlder
ts big enough to see, make
hlm have a mlshap on hls l

dde: let htm lall of. You'll
have to create turo mot€
separate sets of chatacters to
represent the horse and rlder
on thelr oE'n.
(5) Gotng back to the beglnn-
lng of thls artlcle, create]
some nlce plctograml
characters to use ln a barl
chrrt lnstead of borlng old
asterlsks. I

I
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: .:.r hrgh qualily product direct from
'_: nanutaclurcrs, conlained in attl.c-
.. sroping bor with low insenion lorce

:::.8r and neon indicalot l0r pto0ram-
- -; lrtted as standard, the soltwarc
:::rts lhe high elliciency mslhod l0r
: :;'amming 2764 and 27128. This
, :,rs up t0 i00% laster programming,
.r'-,!are in machine cod., supplied on
::::?tle and can be placed i[ eprom. Very
i::, !o use, menu drivenwith easyto use

:- ,crions. This unil is completely sell
: :r ned with ils own power supply and

: -:! nlo the user porl.

--rs PROFESSt0tAt UIUT Att0t{S:

: ]EBS TO:
- C.R. ELECTRONICS, lnduslrlal Unil,
:?.ker Road, Chelmslord, Essex CM2 oES
-::ess Orders Phone: A8/6/84
: -:,msford (0245) 350'188 24 hours

'l,lprogmm: 2716, 2132, 2532, 2184 ond 27128 orrcms.
:rpy eprom into memory and compule checksum.
: rnk chack eprom.
.'ogran lprom fiom mamory.
,erity byte by byte and compul, chocksum.
. orry bullsr stai srea to be changed.
I oper.ling lyilem calls may be lsed wh.n in monu mode.

Semr-intellige poglamman0. Typicll time lo prognm a 2764 8k devi@ is ,pprox.
1C sec. dopending on lhe dsls lo br pro9ramm.d.

tdrtionrlsottwao suppliod lo ensbley00r own prograrn lbasic or m,chine code)to
:e pul into epom with lhe nocessary leadrr inlormotion lo sllow calling wilh a

':ommand. oownshilt ro0tin,lo enable besic pro0mms lo be run is also supplied.

C0STf46.50 pleaso add l5%VAT f1.00 posl and package

EPROM PBOGBAMMEB
FOR THE BBC

EXTEBNAL RAM/RoM CARD
THE NEW EXTERNAL
28 ROM EXPANSION
SYSTEM FROM HCR
ELECTRONICS

This exremely powedul b!t versa-
rile machine has the capability ot
32K RAM & 24 socke$ available
for ROM o/ many various combi-
nalions io your personal require

This machine has its own separat€
power supply which eliminates
drain on the BBC's swilched mod€

NO SOLDERING IS REAUIRED,

!i:t:ti

The unit consists of two modules
1 An adapro, boad to plug into lhe

BBC sidways Rom socket 15
2 The expansron case

The case comes complete wrth an rnbuilr powe. supply and one expansion ca.d This
card will hold 12 Roms or a combrnatron ol Ram/Rom ( Ram can be 6116's, 2016's
or 6264 s). This gives a total ol 16 Roms {including lour in machrne)
A socond board idsntical lo the above can be lined ar a late. date grving a total
capability ol28 available sockets ror Rom or Ram
The second board can be selected as an alternative lo the filst board, either by a
switch on the case orvia software conlrol.

SOME AOVANTAGES
1 No soldering req!ired
2 No access inlo machine required after initial fitting
3. No overhearins probl€ms
4 Does nol physically inre e,e wnh other inrernal

expansion add-ons
5 Built in powersupply (does not overload BBq's !pply)
6. Compurer will slll luncrron with extemal box p. wered

down or unplugged (using Boms resident in mach,ne)
7 Will make available 32K Ram plus 24 Hom sockets ai a

varied combrnalion to ihe customer's needs

Cost unit compl6t6 with one board f70.00+ vat.
Socood board C29.00.vat. Postage & Packing
f3.00 @

1 ts
in BROMLEY CHADDINGTON

sottware for sludents
I4 SELKIRK CLOSE, WORTHING BNl3 lPB

8tt{aRY NUiIBERS e10Ite orogram demonslrales and ollers praclrce'n the lormatt04 ol brnary
numbers conversron ro dera1/ logeller w{l adotlior, sLbl.aclron multipt,-
calion and div sion Norps inchr.le.l

t aTRtcEs e10
The lormalon ol matres lrom grver dala, logelher wilh tf.etr adortot,
subtacl on and rnullrpl.caton The use or -a rces rn lrars'or-dltons and
soluton o, simultaneous linear equalions. (O level) Notes included

ITIULTIPLE CHOICE O LEVEL Mathemalics (Sel 1) 212
A standard O level syllabus has been splil inlo 10 seclions wilh 3 .andom
lesls of 10 queslions on each secllon A second disc contarns a su m mary of
lhe sy labus used

i,IULTIPLE CHOICE O LEVEL Mathemalics (Sel2) e10
A second sel oi 300 queslrons on the same sytabls seclrons as Sel l

STATTSTTCS (t) - CHARTS elo
A sel oi prograrns nciuding p e charts. s mp e barcharls. dua sectronal ard
month y bar charls (o level) Not€s inctuded

STATTSTTCS (2) - FREOUENCY OTAGRAMS e1o
The prograras nclude lhe produclron oi irequency graphs hrslograms and
cumu alive lreqLrency curves (O evel) Notes rncluded

A CLUSTER OF CURVES (A evel rnleresl) e10
A sel of programs lo draw 20 diilerent curves usrng poar coord nales
paramelers and envelopes ol lnes and c rc es A so *", 

"".J,tj""fl:irH:

Al noles are provlded on slrong A4 paper ready ior thng Poslage and
packrng on 1 or more programs 75p

B.B.C. 40 TRACX O|SC

ELECTROI{ CASSETTE

]2 & Z8O SECOND PROCESSOHS

THE DATA STORE

RH VIDEO DIGITISER

ACACIA RTC & RAM UNIT

ACORN
VOLTMACE

OUICKSHOT
JOYSTICKS

,1

LETEXT ADAPTORS

'RCH 280 DISC PACK
CBOVITEC MONITOBS

: SON PBINTEFS
j TAF PAD
: -STIK

CUIVANA & N4IDWICH DISC DRIVES

NEW INDEX UTILITY ROIV

6 CHATTERTON ROAD, BROMLEY, KENT
01 - 460 8991
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Answers
gruca Sr,,hh

Mu thanks to John Peters of
Eistbourne for Droviding this
months instalment of un-
documented error messages
John has found the answers to
the two outstanding messages.
He points out thal the'K€y in u5e'
enor (ERR 250) occurs when a
function key tries to redeline itself
using a line such as.

.KEY O iKEY O.SOUETHING ELSE" IM EX.
TRA
John points out also that ther€

must be more text after the delini-
tion so that the key is still in use
when th€ computer hies to
redefine it.

It is believed that the 'No Fil-
ing System' error is only in the
0.1 OS and is generated wh€n
typing * NET or r ROM.
Perhaps if anyone still uses the
0.1 OS they could hy it out and
let me know.

Well I think that Jusr aboul
covers all the available error
messages... unless you know
otherwise!

A II you are using home grown
programs then 'turning' the
sound volume down is quite sim-
ple as all it requires is an adiust-
ment to the amplitude or lound-
ness parameter. The amplitude
parameter is the second on
specified in the SOUND com-
mand, for example the amplitude
of the command.

souND r, - 15, r00, 200

is - 15. The amplitude of a
sound may take any value bet-
ween - 15 and 4 inclusive. A
value of - 15 is the loudest. - 7
is half volume and 0 is silence.

If all the SOUND commands
in gour program use a maximum
amplitude value of - 15 just edlt
a new lower and more pleasing
amplitude value in.

On the otherhand f the
sound is being produced by a

Our specialist in solving
the stickiest geeb

problems tackles your
questions

printer belng used as a definable
c haracter set or graphics
characters. The software is more
complex also because conhol
characters must be interpreted
correctly to produce double
height characters and so lorth.

A: There could be several
reasons why your IBOOT file is
not working conectly, your letter
is a little vague as to how far you
actually 'get' so l'll go through th€
whole process which is not too
difficult.

Firstly we shall assume yout
BASIC program is called GUM
and that it is saved on disc. If it is
not already there place the disc
containing GUM in the disc drive
and type,

. BUILD IBOOT

The drlve should now whirl and a
four figure line numb€r shoud ap-
pear looking like thir,

tx)o1

commercialpiece of soltware that
vou cannot get at, b€cause it is
protected there is no simple way
out. The easiest solution would
b€ to turn the sound off com-
pletely using * FX210,1. This
call is the Read/Write sound
Suppression status call. All lhe
time the location the call writes to
contains 0 the sound output is

enabled. By w ting any other
value to it disables the sound
completely. Executing this call
before loading your protected
soltware should b€ music to your
ears!

A: We certainly can! In fact the
Iour calls you are seeking are,

The first of the three, * FX211,
can be used to determine which
sound channel i6 used by CTRL'
G The normal default value is
channel 3. however an in-
teresting white noise bell can be
implemented with r FX211,0.

* FX212 accesses the bell
SOUND information. which
basically allows you to determine
either the amplitude of the
ENVELOPE number to be used
by the BELL. the actual value to
be written should be the
amplitude or ENVELOPE value
minus 1, muhiplied by eight.

I FX213 determines the
frequency or pitch oI the BELL
character, * FX213,200 gives a
h lgh pitch Bell while
* FX213,10 a low pikh sound.

Flnally * FX 214 can be us-
ed to adiust the BELL duratlon,

A: An interesting question! The
basic reason a teletext scre€n can-
not be dumped to a printer dfect-
ly ftom screen in the normal way
is because it is organised in a
totally different manner. Many of
the more popular printers these
days, such as Star and Epson,
have the capability of performing
bit image graphics. Using some
suitable software each pixel of
screen memory is read off the
screen and turned into a binary
number which determines which
of the eight pins on the head of
the dot matrix printer head are
fired. This conversion is really
quite simple becaus€ the graphics
mode being dumped is also a bit
mapped display. The conversion
process is required because the
printer head works across the
screen in rows of eight byt€s
there{ore a column of eight bits
from eight bytes stacked on top of
each other are p nted one at a
tim€.

The teletext screen is
organised in a completely differnt
manner. and it is in fact conroll-
ed by a special chip - ICS on the
PCB an SAA5050 Teletext
Character generator. Each
character on the Teletext sffeen
is formed using a 2r3 pixel
block, and it is not possibl€ to
read these off the rreen and
dump in the normal way.
However Teletext dumps are cer-
talnly possible providing the

Now type

CHAIN "GUM" RETURN

line number 0002 should now
appear. We have actually finish-
ed or IBOOT file so now press
ESCAPE. Once again the disc
should whirl and then the prompt
reappear. What we must do now
is to t€ll the disc that it contains a
IBOOT flle, to do this type,

r oPT 4,3

onc€ again the disc should whirl
and the IBOOT file is complete,
Typing SHIFT-BREAK should
now LOAD and RUN the GUM
IBOOT (ouch).

t
t
a
a

FX
FX
FX
FX

2tt
212
213
214

Q. C.J. Hill of Tyne & Wear
writes, "l have successfully used
the screen dump program from
the JanlFeb issue oI A&8.
However being a novice in this
area I fail to understand why pro-
grams written in MODE 7 cannot
be dumped. Furthe. is it possible
to obtain a program lo p€rform
lhis function?"

Q: Tina Evans of lslington
rememb€rs reading somewhere
that there ar€ several * FX calls
lhat operate dir€ctly on the BELL
character (CTRL-G), but cannol
find any reference to them in lhe
User Guide. Can A&B help?

t
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Q: Following last issues tip on
tweeking down the sound on the
Beeb by adlusting the volume
preset. I have received a letter
from John Zachar in Brackley
who requested a solution to a
similar problem but using either
BASIC or the Operating System.

Q: Andrew Robert of Romford
has r€cently acquired a Disc
Drive and Interface and has some
problems, I'll let him explain...'l
have recently purchased a single
disc drive and Acom DFS inter-
face. While I have been able to
load and save my programs cor-
rectly with no problems I am
unable to conslruct a IBOOT cor-
rectly sci that it will automatically
chain a particular BASIC pro-
gram when I perform a SHIFT-
BREAK. Can you please advise
me?'

r, FX214,1 willbe the quickest of
beeps. While t FX254 produces
a CTRL-G lasting a good 12
seconds. II your really game lor a
laugh try * FX214,255!



ill_ooPY l00k

\\'e'r,e done it! We've built a storage system for -vour
BBC Micro with the power and convenience of a
r)oppy disk drive, at a fraction ofthe price. Interface
ro the BBC costs t26 + V,\T and runs up to 8 drives.

PHLOOPY's special secret

"On-board"
microprocessor.

Ninetrack
"br.te-wide" head

Tap€ drive
spindle.

Precision ground rubber
pressureroller.

Twelve foot long loop oI
tape freely packed into
canridge.

microprocessor - a second computer which does
most of the hard work-it puts very little load on the
BBC. The on-board computer also checks and
automatically corrects any read error$

YourPHLOOPYLibrary

PHLOOPYcartridges
hold a full l00k ofdata. You
can buy blank cartridges for
f3.75 each plus VAT. Many BBC
programs will be available on PHLOOPY.

Phi MagSystems Ltd. PO Box 21,
Falmouth, Cornwall TRI I 3TD Tel: (0326) 76040

OrderForm
tPlease send me furtherdetails about the PHLOOPY l00k data
storage system for the BBC Model B.
oPlease send me-(qty) PHLOOPY starter pack(s) for my BBC
Model B microcomputer, including PHLOOPYdrive, BBC
interface, leads, connections, operating systemin firmware, manual,
and two PIILOOPY l00k cartridges, aI t147.75 each including VAT,
postage and packing. AmountL
oPlease send me-(qry)packs of 5 PHLOOPYca ridgesat f19.75
including VAT, postage and packing. Amount f-
I enclose a chequerl'o
,\ccess card Number

iirr OR Please debit mv

Yourorder*ill beacknorvledgcd rvithin l0da-'-s. givinga deliverydate

.,1ridge, shown not yet
-'hcd iulll home.

A t00kBBc-drivefor t99 +VAT

..:rJl.'

PHLOOPY does not record on a
disk, but on a loop ofquarter-inch
tape contained in a rugged
interchangeable cartridge.

The heart of PHLOOPY is a
unique "byte-wide" magnetic head,
rhat gives it its speed by recording nine tracks
across the tape. Typically, you can access a file in
only3or4seconds.

Ifyou're used to waiting for a cassette tape to
trundle programs into your BBC, you'll be amazed
at PHLOOPY's performance -up to 100 times faster.

Talkingtoyour PHLOOPY

PHLOOPY's own software makes it
respond to standard BBC filing

system and Basic commands.
Programs written to run on

disk or cassette should
run on PHLOOPY
without problem.

And because your
PHLOOPYdrive
contains its own

Town
Send this coupon to: Phi Mag Systems Ltd, PO Box2l, F'almoulh,
Cornwall'l'Rll 3TD. Telephone: Falmouth (0326 ) 76040.
l.ldav monev back option. AAB
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Never has the concept of the
workstation on-line to remote
computer s€rvices been so near
as it is today.

And the Beeb, with its abllity
to control com mun ication
spe€ds, its Mode 78 teletext and
proliferation of modems and ter-
minal communications software,
is glowing into the home/wo(es-
sional terminal Ior on-line
systems.

Most microcomputers have
perhaps iust one or two comms
packages to support modem
walking around the networks -
but as the recent A&B feature on
hardware illuskated. the Beeb is
particularly well cateled for.

But once you have purchas-
ed your modem, what services
are there avallable and at what
cost? And in general communica-
tions do€s th€ RS423 limit the
Beeb comms facilities?

Hooking up a modem to any
computer gives a set of options
for its us€:
* Accessing remote computer
services
* Electronic mail/ messag -

ing/information databases
* File hansler
t Formulating D.l.Y databases
accessed by other uses
t Information broking
t Bulletin boards
t Distance leaming

EXPLOSION
The relaxation of BT's monopoly
on the telephone network will do
much in the next year to increas€
th€ rang€ of publicily accessibl€
databases.

There have always been
databases, particularly in th€
higher education area, to access.
These and others were up until
the last two years really for the
experimentalists amongst us. Not
only that. the cost of modems in
1982 lor example typically
averaged around f250 - today
they start as low as !50.
The emergence of VANS -
value added n€twork services -
will do much to spur the evolving
on-line work station. And a new
wave of telecommunication s€r-
vices will €merge for the home
micro user.

Alr€ady ther€ are a vast
range of viewdata services which

The BBC Micro and remote
computer services. Make-the connection.

RCS (remote computer servic€)
aimed at home/professional
users, thev normally incur
charges which are either based
on a subscription, payable an-
nually or computer access time
and storag€ f€es, or a combina'
tion of both.

The computing service on
Prestel. which is currentlY
dominated by the brave Micronet
800 service. is worth some in-
vestigation. It is the beginning oI
thinos to come.-Mi...,net has some 12.000
subscribers, many of them (pro-
bably 70%) BBC ownets. Il of-
fers an electronic news magazine
(a type of teletext A&B Com-
puting), multi-player on-line
games, although limited in their
interactive capabilities and most
excitingly:
a) Telsoftware
b) National Bulletin-board type
s€ruices
c) Teleshopping

Users oI Micronet are able to
download software into their
Beebs after selecting ptogra
from brief descriptions on the
sustem. A number of maior BBC
software houses have supported
this venture but thete are some
notable absentees at this stage ol
fering their main product lines -
one being Acornsoft! Electronic
distribution of software has
piracy problems too!

However, there is an ev
growing range olfered and fte
pro$ams too.

So, with your modem
can dial up Prestelany time th
day or night and perhaps find ju
the program you want.

UNIQUE
are easy to us€ and log-on to -
an important element in dalabas-
ing which should not be
und€restimated.

These services include
Prestel - BT's own public
viewdata service - which in-
cludes a special microcomputing
section and private services,
often with key-word search and
computing processing abilities.

For example, with yout
Beeb you can check on a com-
pany's latest credit rating through
a service operated by British Mer-
cantile Credit, or if youie with

Midland, your own bank ac-
count.

You can check on the latest
mov€ments in the financial
market - there are a number of
competing systems to choos€
from operated by Citiservlce,
Reuters, Financial Times and
others.

Many of these viewdata ser-
vices ofler a wide degee of local
call access points so that your
telephone bill does not com€ as a
nasty shock at the end oI the
quarler.

And because they are an

The truly unique service Pre
can ofler in its microcomputi
section, however, is a nation
available bulletin board w
users can
messages and

leave their ow
talk o line op

of
o

p le from d itlerenl parts
country all a a local telephon
ca so rt of on .Ilne cB

This is wher€ the fun an
entertainment of modems
does come into its own. Thus far
kestel is really a low techno
service aimed at coping
thousands of simultaneous use
It sacrifices interaction

MODEL B/ELECTRON
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: :ough it does have electronic
::1. telex - for a mass market

a-,ice.
There are other straighdor-

::d ASCII on-line services
r:riable in the U.K. However,

..' will normally require a user
: .iave an account with BT's

Packet Switch Stream network -PSS for short.
A PSS account - costing a

basic !20 a year - is really a
passport along the highways and
by-ways to many hundreds oI
selvices both in the U.K. and
overseas.

Using PSS I have dialed BT
Gold - a business messaging
service and the subject of some
conhovercg with hackers of the
Get To Know Your Micro series.

I have even looked in on
Compuserve - a giant American
database. And there are others
available like the World Reporter,
a curent alfairs and news ser-
vice, Dialog's Knowledge lndex.
another American database
which has been shipped - elec-
konically that is - to the U.K.,
aimed at microcomputer users.

The big advantage of PSS is
that there are a number of local
call points in the U.K. and can be
cheaper than dialling databases.
over normal public tel€phone
network.

PSS charge you for the
amount of data you transmit
along the lines - calling US
databases, for example, can cost
about one fifth of what it would
be on normal hansatlantic call
rates.

These pure ASCII databases

- as opposed to viewdata - are
able to offer more on-line com-
puting facilities. You can
have your own file storage areas
and depending on the twe of
modem and software you have

- hansfer files with error conec-
tion protocols to overcome

telephone line interference.
The first exponents of

modems and the home micro
were the bulletin boards. The
U.K. cunently has around 40.
They are great fun and a source
o{ very good information - as
users tend to be computing freaks

- but limited in the number of
simultaneous callers they can
cope with.

With more and more
modems available for different
micros in the U.K. we will pro-
bably see a shilt to some commer-
cial bulletin boards - a type of
hybrid between one-man/single
us€r amateur systems and the
Iull-blown professional ones.

OI course a mod€m - par-
ticularly if it has auto-answ€r
facility can be great fun and of
gleat use. You can allow anyone
to dial you - providing the baud
rates of the modems are compati-
ble - and dr-rmp a file on your
system; or even build your own
database for friends, or col-
leagues to dial into. Or you can
establish your own viewdata
database. Packages lor this are
recommended by the Council for
Educational Technology at Hat-
field.

WHERE TO GO
Listed below are telephone
numbers to dial for further infor-
mation about some of these
systems. You should also try
your local libray which may have
a dir€ctory o[ on-line systems.
* Prestel Microcomputing - 01
583 9811
* Micronet 800 - 0L-2743134
* Knowledge Index - 0865
730969
* BT Gold - 0t 403 6777
* PSS - 01 920 0661
* World Reporter - 09327
85566
* Compuserve - 01 01 614
457 8650
* LASER (librarians) - 01 636
4684

A number of these services
will also contain information
about other databases. So, if you
happen to know anybody into
bulletin boards or on-line ser-
vices, h9 them too. Like software
and hardware - there is nothing
to beat personal recommenda-
tion.

COMMUNICATIONS
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lf you can play the comb and paper this is the music
program for you.

The new Music System from lsland Logic,That's what its
called. And what it actually does, in musical terms, basically
in a word, is everything.

You don't need any musical ability The program is

designed for the man in the street (the one carrying the
BBC B micro).

And you dont need to be able to read music.
ln fact all you need is one fully operative frnger; one eye

and one ear (two or more may be an advantage but are not
essential),

You can create noises with the program (sounds of your
own creation),

Or you can recreate the sounds of conventional
instruments.Wind, strings, percussion and so on,

Or you can take tunes from the Song & Sound
library onthe program and murder them in the
name of art,

Then with these sounds you can build tunes
before your very eyes - or ears,

Adding, taking away juggling, jiggling, twisting
the sounds, wowing the next door neighbours,

IHli tltrsrc s\ sllnl ,.,.

\7r3-r.6
7_1t.r]E
/-.rt 11 rr

ttl ltl'

The program will even print out your,compositions in
proper music-manuscript form. And you dont need any
knowledge of music to do it,

To Ludwig the prospect of music composition by the
masses must make him turn in his grave.

But to us the prospect is heartening. Mr Beethoven, as

you decompose, we compose,
DIS(PACK 

']4 
95 ]NC VAT CAsSE]TE1(SYNIHESISER KEYBOARD SONGAND sOUNDL BRARY) 

'12 
95 NC VAICASSEIIE 2 (EDII.O.R

pR NT ou]: soN6 AND souND LTBRARY) rt2 9t rNc var PLEASE AoD at 25 P& P PER oRDER AND SEND A CHEQUE/Po accEss
ORVI'ACARD NO W]TB ORDER TO !Y5IEI,1 II COLLEGIATE CRESCENT SHEFFIELDSlO2BA.(CAEDIICARO HOTLINE 0742 682321)
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MODEL B

concept
Keyboard

E D.Thomas

Some time ago, I was travelling
through one of London's British
Rail Terminals and called in at a
fast iood outlet. I was interested
to note that the conventional till
with its rows of numeric buttons
had disappeared and been
replaced by a touch_sensitive
pad. All the cashier had to do
was. for example. press the areas
rndrcalinq the words "coffee'and
"cheeseburger" - both il-
lustrated b9 a simple drawing -and the correct price appeared
on the till display. The operator
had no worries about changing
prices. because they were easily
amended in the program. What a
simple but effective ideal

Ever since I started using
computers in the infant depart_
ment. l've been amazed at the
way youngsters have coped with
the QWERTY kevboard. but are
we being fair to them? Most
adrrlts who are not trained
lypists, have difficulty rn finding
their way around it. ln our pre
school handbook. we stress to
parents the need to avoid the use
of capital letters because our
reading scheme uses lower case
letters only in the early stages.
Normally. we lake great care to
inkoduce new concepts ln well'
slructured stages. yet we place
youngsters in front of a piece of
equipment with 74 keys, all with
strange symbols, and expect lear-
ning to take place.

Perhaps the fact that so
mang have taken to using com-
pulers so readily indicates that we
otten underestimale lheir ability
and if they are capable of using a
QWERTY kegboard, they are
probably able to follow a far more
difficult program than the basic
structured reinlorcement material
heing presented lo them. But for
those chrldren with poor psycho-
motor control or basic learning
difficulties, are w€ to deny them
the opportunities offered by the
micro? II we can remove the pro_
blems associated with the
QWERTY keyboard. then both
groups should be able to ptess on
at a greater speed.

PRESSING ON
The ideas suggested by the
pressure'pad till have now been
develooed as an alternativ€ to the
QwEtiTY keyboard. {N.8. lm

Star Micro Terminals'
alternative to OWERTY.

duce programs which have a
CONCEPT option - please see
list at the end of the article of
those known to the writer. Unfor_
tunatelu. these are few in number
at this time, but hopefully the ad-
vantaqes offered by CONCEPT
will be appreciated and more will
include the option in future. The
advantages extend beyond the
use with children who have pro
blems with the normal keyboard,
because it can be programmed to
work in the same way as the
function keys. thus saving time in
typing in quite complicated
and/or lengthy instructions, e.g.
QUEST. the A.U.C.B.E s

database program.

ADAPTION
The alternative. ol course. is for
the teacher to decide which pro
grams are suitable for use with
his/her class, then to design an
overlav to suit the requirements
of the program. Thrs makes Iife
for the children much easier. but
as M A Doule writes in the user
guide, "Tfie possibilities are
endless all it takes is time - a
lot of time . Unfortunately,
there's more to it than merely
sketching out a new overlay
the program has to be adapted to
accept commands lrom CON
CEPT.

Before starting lo convert
anv program. il is necessary to
run it using the normalkeyboard,
in order to list the commands re
ourred and to decide on the best
iesrqn for the overlay - whrch
keys are pressed mosl irequently.
is it best to leave a row or column
of spaces between the 'live'
areas? Several dummy" runs
might be needed before reaching
a satisfactory design is it suited
to the user: is it easilv adapted to
differenl groups; does it require
prctures and letters, numbers. so
thal lhe proqram can be used at
various stages. or is it better to
have separate sheets which work
the same "keys".

When a "working model"
has been achieved. the program
can be conveded to run on the
CONCEPT. There are two
methods:
a) that suggested in the User
Guider
b) that provided by the
STARSET program produced by

not suggesting that this was the
origin of the idea, merely my first
contact.) Probably the best
known one to-date is the CON-
CEPT keyboard, produced by
Star Microterminals. This is link-
ed to the computer through the
User Port. lt is constructed of a
wipe-clean. scratch and chemical
resistant polycarbonate su ace
mounted in an aluminium case.

Unlike the normal
typewriter-like form of keyboard.
the CONCEPT does not have
permanently labelled keys. ln-
stead it is a touch-sensitive pad.
divided into 16 x 8 (128) "keys".
Any key, or group of keys, can
be assigned by the user to any
character, word. function, shape,
etc. At the present time, A4 and
A3 versions are available. The
latter. which is approximately
50% more expensive. is in fact a
better model. as it is sensitive
over the whole area. whereas the
A4 suffers from dead areas where
the squares cross. This can cause
minor irritation, especially if
several "keys" have been

40 AEB COMPIJTING DECEMBER 1984

designated to the same function.
(Star Microterminals' News Sheet
No.1 - September 1984 - an-
nounced several improvemertts
to the A4-128. It is now sensitive
over the entire matrix area. has
an improved case and overlay re-
taining clips and incorporates a
Shift facilitv allowing you to dou-
ble the number of outputs
available from the keyboard.)

CONCEPT comes with a
tape or disc of five programs.
together with the necessary
overlags. The latter are simply
sheets of paper, 43 or A4
depending on model, which
"label" the keyboard. lf only the
SPACE BAR is required to
operate the program. as in
ALPHA, then the whole pad has
been programmed to that effect;
if a few numbers or letlers are re-
quired as in ABACUS or
JIGSAW. then appropriately siz
ed areas. suitably positioned. are
programmed. So, all the un-
necessary clutter of the normal
keyboard is removed.

Some software houses pro-
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C B.E. The first method
. es the user in adapting the

- ':al proqram. which is
..ed by adding a procedure-. program to enable CON'

: I I to communicate with the
::rrer. This is clearly explain-

,,:ng several examples in the
Guide, and anyone with a

. programming experience
, ln t find it too difficult to
:.:?d - if the original program
--:t,le. has space. and the user
:: too ambitious to start withl
. believe most users will lind
:TARSET program, which
.... them to create new

._ i-!s or edit previously con
:ed overlays without having
rapt the original program. by
_e easier method (as long as
.]emorv shiftinq has taken

' :. :n the program if it has it
-.rerfere with the running of

. -rerface file).
.lnother advantage is that
:inished product of the

: ISET program is a machine
:. :nrerface file that sits in the
_ : rter memory. which allows

:e controlled by either the
'i C EPT or QWERTY

As with all A.U C.B.E. pro'
,-:. STARSET is superbly

-_rented. so that the user can
: ... the step by step instruc
.:rr the first few attempts. but
i:Dn find it second nature!
-.enu gives the following op-

lf option 2 is selected
Creating a new Overlay - a
screen replica of CONCEPT will
appear, as below. The arrow
keys are used to move the cursor
square to the area which is to be
defined. Pressing the letter D will
cause the computer to ask for th€
definition, which is then typed in.
This area can be made larger by
moving the cursor to the nexl
square and pressing C. which will
COPY the same definition in that
square. and mag b€ repeated on
as many squares as required in
order 10 create the size pad
desired Once the area is large
enough. the cursor square can be
moved to the next square to be
defined. and the procedure
repeated.

If at any time, it is con'
sidered necessary to amend the
overlay, or add an additional
command. this can be achieved.
very simplg by moving the cursor
to the square which needs to be
redefined. pressing the DELETE
key (if the square is already
defined) which will "clear" the
square. and then D in order to

type in the new definition.
Once the user is satisfied

with the layout, it can be saved
onto disc using. if desired. the
same name as the original pro
gram. This is possible as it ls
stored in directory L of the disc.
When the OVERLAY program is

saved, the program automatically
returns to the main menu. The
next stage is to change the
overlav into an INTERFACE file,
which will sit in the computer
memory and allow the use of
both normal and concept
keyboards. Again. this can be
given the same name. as it i5

stored in directory I
Having prod u ced the

necessary overlay and interface
file. the program can noL{ be run.
If we take as an example the
CRASH proqram from the Micro
Primer Pack. keyboard and
overlay for which are illustrated
above. the user takes the lollow
ing action:

I

I

r lrN1. t lr I Yl'/ltrltlit'
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rdrt r,9.o, 1; itrrrr'r.
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Switch off machine - on aoarn
Type in LOAD "CRA"SH"

*RUN I. CRASH
RUN

The advertising for the
CONCEPT keyboard states that it
is the alternative to QWERTY. It's
cenainly a very promising alter-
native. and the enthusiast \rrill
find the time - Iots of ime - to
converl programs for use with
CONCEPT. Unfortunalelv. at
this pornt in time. many teachers
are still trying to come to grips
with the basics of the new
technologg. and most schools
trying to {ind the money for the
second micro or a disc drive. If it
is to become ,he alternative. then
the manufacturers have to per-
suade more software producers
to include a concepl option in
their programs, and lwould like

ro lhink thar the COlwillcome uo
with a supplementary offer for
primary xhools - as they did for
secondaru - and thal CON-
CEPT keyboard would be includ-
ed.

DETAILS
Concept keyboard manulactured
by Star Microterminals Ltd.. 22.
Hyde Street. Winchester, Hants.

Machine used for this article
loaned by Specialist Educational
Software and Services Ltd., Cen-
tral Trading Estate, 257 277,
Bath Road- Bristol

Price (as quoted bV
S.E,S,S,)

44 version !65 + VAT.
,A3 version €95 + VAT (or
less, depending on number
ordered).
Both prices include Hand-
book. User Guide and in-

troductory tape or disc of five
programs plus overlays-
Lead lor BBC €8.

* Since this article was written
an 43 version with 256 pads has
been announced at 9149. A2
versions with 128 and 256 pads
should be available in December

- special offer price of €159 and
€179 respectively on first 500
ordersl

STARSET is available with
new purchases of Concept
Keyboard, or from A U C B E..
Endymion Road. Hatfield, Herts
for present owners. Price to
schools €8.

SOFTWARE
The lollowing publishers produce
software which can be controlled
by the CONCEPT keyboard.

MEP - Blue Files Nos. 35 & 36
(Firs School Programs and West
Midland Special Education Pro-
jeco, which are available through
Regional lnformation Centres.
Four out of five of the Firs Pro-
grams deal with early number
work, and the Special Education
programs are concerned with
visual memory and association.
Ega Beva Software SESS Ltd. .

Central Trading Estate. 27 5-277
Bath Road. Bristol BS4 3EH.
The majority o[ rhrs company's
software lor nurserv and primarv
schools has a CONCEPT option
version. They produce an in-
teresting cassette'based catalogue
of their programs. which is
available free of charge. Their
range of programs include the
sample cassette/disc. and a suite

of early language programs for
young deal children developed at
the Partially Hearing Unit of
Thorpe St. William Primary
School. Norwich.

ESM Duke Street. Wisbech.
Cambs PE13 2AE are publishing
s€veral language programs which
have been developed by MEP -PREREADING. EARLY READ,
ING and SENTENCE BUILDER.

LTS Haydon House, Alcester
Road. Studley. Warwicks pro'
duce MATHS TALK. HARLE
QUIN and CONCEPT KEYPAD
JUNIOR PACK. These programs
have been developed in co-
operation with MEP.

Page Educatlonal Soltrpare
17. Pasetield Cres., Clitheroe,
Lancs have STORIES SUITE.
which is a collection of programs
to Iacilitate early reading and
sentence construction through
free story and poem writing, and
early loreign language work for
the reading age ange 4 - 72-

Nucleui 20. Buckingham Road.
Swindon. Wilts. (Unable to ob-
tain review copies of these pro'
grams - they look expensive!)

POSTSCRIPT
We would be interested to h€ar of
any other software produced for
the CONCEPT keyboard and will
publish details in a future edition
if there is suflicient information
fonhcoming - look out for
reviews ol some of the above
software in our EDSOFT pages
over the next few editions. Please
write to the Editor with details of:

a) commercially produced soft-

b) work undertaken by teachers
who have spent lots of time'on
producing programs which run
on CONCEPT or adaptations
and would be prepared to share
their knowledge with others.
N.B. because of copyright laws it
will, of course, only be possible
for details of the STARSET
FILES or CONCEPT PRO-
CEDURES plus overlavs to be
made available for any adapated
Programs.
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:-::ough Beeb Basic is incredibly
:,-iprehensive, it lacks a useful
:::.rnand found on most oI the
:::er inferior micros; a verify
'::: :iy- It is in fact a very easy
::::mand to implement and it is
: -cult to see why Acorn omitted': lclude it in their superb Basic,
-: :nstead of quibbling I decided

': 
^rite 

my o\&n utility that can sit
- :he machine until it's needed,

..hich case it can be invoked as
: .r was a standard Beeb Basic
::mmand, i.e. no CALLS or star
::mmands,

At first the method may not
:" immediately obvious but in
r:r there is a very easy waY to
-:rplement this because of the
..ay the Beeb handles enors.
-:ke many of the operating
:-slem routines, the erors are
-andled via vectors. The BRK
.ector, &2O2 and &203, can be
:.rered to point to user supplied
'rutines (this process is often

A facility to check that
the information in
memory has been
successfully saved.

referred to as intercepting the
BRK vector). ln my utility pro-
gram, the BRK vector is altered
to point to a routine which checks
the error number (lines 280, 290)
and if it's not 4 i.e. "Mistake", it
indirects through the old value of
the vector. However. if the cause
of the error was a "Mistake" then
the routine checks the buffer with
the command. i.e. "VERIFY"
(lines 310-370). lf this does not
agree, again, the enor is passed
over to the normal enor handling
routine. Assuming that a match is
Iound, the routine then goes on
to see if there is a filename
enclosed in inverted commas
(lines 390'400). lf allthese condi-
tions are met, the actual verifying
starts (line 530). Although the
program is liberally commented,
for the sake of inexperienced
assembly language programmers.
I will go through the actual verify
routine thoroughly.

PROGRAM DETAILS
Places a cariage r€turn at the end of the filename.
The two zero page locations, &70 and &71 are used
as pointers which point to the memory location which
is to be compared with the program saved on tape (or
disc). These are set up to point the current value of
PAGE which is found by "peek"lng &18. Of course,
for "good" programming fanatics, this is a sin. It may
be replaced by an osbyte call.
Loads accumulator with &40 and the registers are
pointed to the control block.
Equivalent to CALL osfind. "Osfind" calls with the
accumulator set to &40 opens a file for inpul only.
If the accumulator is zero, it means that the file could
not be opened (in the case of disc system this usually
means that there is no such file).
Store the file handle number in zero page location
&72.
Load a byte ftom curent file. specified by the file
handle number contained in &72.
Check if the end of the file has been reached (C is set
when this happens).
Check with pr<.,gram if they're not the same, generate
etlor.
Increment pointer.
Go back to beginning of loop
No such file error.
Routine called when a file has been successfully
verified.
Routine called when an error has been foundr i.e.
when the program in memory does not match with
the saved file.
Routine which closes the file and warm starts.
Routine to skip spaces when the command is being
checked.
Missing " error. Generated by BRK. Exactly the same
as the missing " error in Basic.

530
540,550

360-570

580

490

600

6to-620

630

640-650

a60.670

When you have typed in the
listing, save it before you run it.
This is vitally important since run-
ning this program without know-
ing what's going on can be
disastrous, probably fatall

ASSEMBLY
ADDRESS
When you've checked the listing,
run it. You'll be asked lor the
assembly address. This is the ad'
dress at which you want the
verily utility to be assembled. This
might confuse people not familiar
with assembly language so let me
explain. The routine occupiesjust
over one page and must be
assembled in a suitable place.
The choice largely depends on
what filing system is in use. If you
are using the disc system the only
decent place to put the utility is in

page &A, the cassette work
space, but if you us€ cassette the
choice isn't so easy. Since the
routine occupies more than one
page of memory, it can not be
placed in the usual place, page
&D. If you did, the routine would
overw te your Basic programl
The only possible but not the
ideal place to put the utility is
page &B, however gou will lose
the use of the function keys and
some usel defined characters. If
you really want the use of func-
tion keys and the user defined
characters, you can place the
code in page &D AFTER setting
page to &F00. This can be done
by typing PAGE = &F00
<RETURN>. Don't forget
though, that if you press BREAK,
you must manually reset page to
this address to edit your program.

480
490-730
-40-770

-80-810

i 20.850
::0-890

:' 0 920
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the execution address (same as
the assembly address).

The routine is primarily in
tended for cassette users since
you're very unlikely to get errors
with discs (unless you have a
habit of leaving discs on top of
the monitor or using the floppy as
a coffee mat) but the program will
work perfectly well for disc
systems.

This program shows you
how easy it is to add new Basic
commands. It is just as easy to
add more than one routine. The
onlg problem is finding a safe
area of memory where the
routines can reside. The best
solution is to put the routines all
on one EPROM like commercial
toolkits. On the point of firmware,
because this routine reserves the
old value of the BRK vector, the
BRK vector must have the usual
values before the toutine is run
(CALLed). Problems can occur if
a commercial utility firmware
such as 'Toolkit' changes the
BRK vector.

r5o rNPUT i r^ddE€ss-Icodea
160 FOR p.ss-O TO 2 STEP2:PX=EVAL(I&'r+codea)
17o IoPT geaa
18O LDA &202: STA er.?or

rae orLSl.nel eraror
19O LDA &203: STA e?ror+1

dl1na routlno.ddrea6
2OO LDA #rNLo( etart ): sTA &2O2

€roaDt BRK Vector
21o LDA #rNh1( atart ): sTA &2o3

229 LDA #7: JSR oawrch
I

23O LDX tO
2ito . be8ln LDA t1t1e.x:JsR oswrch

nt neBaa8e
25O rNX: CPX S27:BltE bealn
260 JMP o.n6wl

Il.ne an<l Daek to Baslc
27O . atart
28O LDY #O: LDA (&FD),Y

d error numb€r
29o cMP ,t: aEQ e_verlfy

slble nvERI PYn
3oo JMP (error)

mal eriloa harrdLlna
31O -p-ve?1ay LDx ,&FF:LDY f,&Fr

El'bte TiVERIFYII

32o JSR akl.p-apece

33O DEY
3lro . alrntax INY: INX
35o LDA buff ,Y.Cl.lP <lete,X

pare wlth bu!fer
360 EEQ Byntax
37o cPx #6: BEQ cont2

of conmend?
38o JIqP ( err.or. )

mal €Fro:' handllna
39o . aont2
lrOO OEY: JSB Ekl9_Epace '

/rlo cMP #ASC' n":BEQ cont3

u2o JMP (er!or)
ma1 ePror handLlna

lr30 . c6nt3
440 LDX #&FF
1r5O .name INX:1NY
A60 LDA buff, Y: cMP #13

lrTO BNE cont
48o JMP ,rlEcorllma

49O . cont
5OO CMP #ASC nnrr:BEQ ve?1fy

51O SaA f11e_neme, X
y f1le-neme

52O aNE name
53O . werj.f}, LDA#&D:STA f1le_nalrle.X

ce cr at end of fllename
5tO LDA#O: STA &7O

Nt tO PAGE
55O LDA &18 r STA &71

560 LDA #&rro

\Pr1

\New

\Int

\Dlt

\Bee

\End

\lfor.

\sk 1

\spe

\str

\com

\M1s

\spe

\cop

\PtE'

\Po1

\D1r
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The same goes for experienced
programmers who may want to
use the area suggested for their
own programs.

When vou input the ad
dress, do not precede the address
with '&' since it is already assum-
ed to be in hexadecimal
(base16), therefore if you wanted
to input &A00, type 'A00'
< RETURN >.

The assembled code can be
saved (as explained by the pro-
gram) and ,IRUN when you
switch your machine on. In this
way the routine will sit in gour
machine inconspicuously until it
is needed.

When you want to use the
routine, simply type 'VERIFY
filename' ( RETURN ). file-
nam€ being the name of the file
you want to verify. There is no
need to precede the command
with a star. Don't forget that if
you press BREAK, the BRK vec'
tors will be restored and the
routine will no longer function. lt
must be initialised by CALLing

1o REM verlfy Ut1l.1ty
20 REM By Shln8o Sualura
30 REM Copyrlaht (C) 19811
llo
50 UODET
6O PROCaaBembl.e
70 Et{D
8O DErPROCaa6efible
9o warn=&8AF3: erarm]'=&8A96

1OO baBlc=&8OOO: buff=&7OO: f 1le-name=&50
11O 4swrcn=&FFEE: oa I lnal=&rFcE i oabget -&FFD7: oanew

1= &FFE 7
12O PRlNTIInput addreas to whlch code 1s to'r
13O PRINTTTE,e eBsembfed. Hex ls assumed and do no

1tO PRINTIpreflx the aardregB wlth r&'"

AAA COMPUT|NG DECEMBER 198 4 ; -



RAMMINGNERIFY UTILITYPROG

:. control block
:a JSR oaflnd
:ie lor ln9ut on]'y
;l BEQ no_f1le
i flIeI
:: STA &72
:: . loop LDY&72
2: JSR oabaet

:a Bcs verl fled
:: LDY tO: CMP (&7O),Y
-: th pnoanan
ia aNg vert fy_el]?or

LDXf, Fttlo ( f 11e-n&me ) : LDY#FNh1 ( f 1f e-name )

LDA &7O: CLC: ADC#1: STA &70

6?0 LDA &71:ADCfO:STA &?1 \Dlt

680 JlvlP loog
690 . no_llle LDxro
7OO . fll.c-mca LDA ftnea,X:JSR oBwrch \Pr1

nt rino such fll€rl
71o IxX: CPX*12: BNE !11e_mea
72O JSR oaneerl:BlT baslc:BPl. PX+5 \New

11ne
73O JMP werrn: JUP wa!m1 \Wai

7OO . vet!1(Led LDX#O
75o .prlnt_ok LDA ok.xiJsR oewr.ch \Pr1

nt rifl-Le verl fledrl
760 Ixx: cPx#13: BNE prlnt_ok
77O JSR o.new]:JMP cl.oae \New

l1n. then .166e ?11e
78O . ve!1fy-er.t'or LDX fO
79O , error--,aes LDA e_mes.X:JSR oewrch \Pn1

nt Ivcr'lfy ar?ol'"
8oO lNX: CPX#12: a E erroP_mes
81O JSR oEnewl:JMP close \New

11ne then cloae f1le
82o . cloae
830 LDATO: LDY &72:JSR oafLnal
84O 8IT baslcrBPl- PX+5 \tlhr.

85O JlilP w.rm: JllP war!'ml \Wan

860 . sk19-space Il{Y
87O LDA buff, Y: CMP#&2O \rE

88O BEQ akr.p_6pace \If
1t 1a. akl.p 1t

89o RTs \Ret
urn froln .ubroutlnG

9oO .mlscomrna BRK \Gen

91o OPT Ftlagub ( 9 ) \Err
o? nunbe,

92O OPT Fllequ6('rMl.aalng ''I(+CHB3O) \Err

930 . data oPT aNequs(r'vERIFYri)
9lro .ok oPa Fxequa((F1Le werlfledrr)
95O .?-nea OPT FNequa(rrNo such flLer')
960 ,e-mes OPT FN6qus(rtverlly e!'!'or"'r )
97O .t1t1e OPT FNequE(CHRa12+'rver'lf!, ut111ty ope

98O .erro? OPT FNequb(O);OPT FNequb(O)
990 ] NEXT

lOOO PRIIlTiiiTo aawe coder tyDe:rl
LolO pRINT, nr.SAVEi,+CERa3ll+,,VERIFy,,+cHRS34+codeS+,,

1o?o PRINTT then <aETURN>. "
1O30 PRINTITTo 1n1t1s11se thls utlttty, eltherr'
1O4O PRINT CALL &rricoareail or *RUN.i+cHRa34.,,vERIF

Y +Cti8a34-n. n

1O5O PRINT ith€n use as e normal coBmenatn
1060 PRINTrtl.e. VERIFY fllenane <aETURN>.ri
1O7O EIIDPROC
1o8O DEFFNIo(nunber)=number MoD 256
1O9O DEFFNhI(number)=numbor DIv 256
11OO DErrNeeus ( st.lnaa )
111O aPX=atrlnaa: PX=Pra+LEN ( atrlna$ )
112O =O
1130 DEFFNequb ( number )
11,llo ?PX-nutnbe! | PX=PX+ar -o

\cet

\che

\S aln

\I nc
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Acornsoft announce tidings of great joy
for bothBBC Micro and Electron owners: eight
brand new proEams for Christmas.

Each one makes an ideal stocking filler.
They're all available at your local Acorn

stockisl (To find out where that is, simply call
0l-200 0200.) Or you can send off for our ilFffi:it#ilt*'"/c0RN

Soltwarr I'orthc BllC \li cro and []k

catalogu e and orderthrough the post bv writi
to Acornsolt,, c/o Ver:tor Marketinp Denin

Alte.matively, however, you could alwavs

Estate, Wellingborough.Northants NN8 2RI
Tel:0933 79300.
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Fireb
nlo\t ng arcade-t)?e game IN which vou are a {ireman. tt,ng to rESCue SOme oil

-rr: irfld take them to the safety of a water tank Your opponent is the firebug who
. ,li'tln d lighting fires which move slowly towards the drums and fire extinguishers,

them if contact is made.'\l ng

,l \[aze
=pping Eaphics game where you enter a top secret installation with the aim of steal-

..'''rets from a rival company. The security system, however, has manylevels each
- -ting of a maze ol'corridors patrolled by armed robot guards. Complete with full

. r .3-l) graphics, sound efl'ects and a high scorc tablc.

rx ) Elite
- .1,erb 3-dimensional graphics game that's light years ahead of any other. You are

- . ..,, e trader who roams the universe, making your living from buying and selling cargo
, Lr r Cobra space crafl On your travels" r,ou will encounter aggressors who are eager

put an end to your dealings. Be warned, only the littest will survive.

,xl Craz Tracer
r-.rzr, adventure in which you guide a paint roller round the edge of a maze of

ngles, while avoiding the monsters which are trying to stop you by crushing the
.-r. Beware - as the game progresses. so the number of monsters chasing lou

r ncrease.

r}(,) Go
i - a board game fbr two plavers which originated in China 3000 years ago and is now
,' popular than Chess in the Fbr East It requires strategic insight, intuition and a
'rlr" calculating mind. If vou wish you can also challcnge the computer at dilhring

T (:S oI dI t1; Cu I ty. A vellv good game I ndeed.

,rt watchYourwei ht
,-t" a rveight{oss program designed especially for you. With it, your computer

,,rnes an experl whollv conversant with and sunpathetic to your needs, and will
r, rou choose an appropriate and individual weight{oss plan. The program also

r ludes a calorie counter and a series of apposite menu suggestions to heJp stimulate
ur imagination when you just can't thinkwhat to eat

ll The Co
h r'verything Ross, this program contains data

:ti,'ient to concoct a staggering 320 different cocktails.

I) Paul DaruelS, M C Show
n a nd amAZ e vour friends wrthvour astounding l'eats otmagr C '[ his program contar

rricks to be performed by or with your BBC Micro/Electron. Hurry though - it's
,und to disappear fasl

NS

7

\

ri
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1;tl

q
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There will be a large number of
readers who are currently think-
ing of buying a disc drive and a
disc interface- Some mag be hop-
ing that Father Christmas will be
stocking up with them, others
may have started pulling their
hair out waiting for cassettes to
load. So for all of these people,
and the old man at the North
Pole. I thought a lrttle advice on
whrch slyle and configuration of
drive to consider might be useful.
Please remember that the com-
ments made are purelg personal
and you may get different advice
from other sources: what Ican
assure you of is thal much of this
advrce is based on personal.
sometimes bitter, experience.

WHY BUY A
DISC DRIVE?
This section should be subtitled
"Arguments to convince the non_
computer fanatic", anyone who
uses cassette filing already knows
most o, these by heart!

Disc ddves offer Iast access
to large programs and eliminate
all the time that you used to
spend twiddling your thumbs
whilst the program loaded. More
seriouslg, theg give one the
chance to use the random access
filing system that the BBC sup-
ports. which means that
databases can be created which
are larg€r than the memory
available inside the machine. On
the smallest capacity drive
(100K), I use a program which
can hold over 1000 names and
addresses whereas. without
discs. I would be limited to only
about 200. This doesn't meao
that they are only for serious use
however. If you are interested in
developing programs for pleasure
or sale they are a great boon. I
remember producing mY first
commercial Program, using
.assettes- lt took me six weeks
and at the end there were about
15 cassettes in differing stages of
completion.

Now I use two discs per new
program. one as a working copy
and one backup in case oi
disasters Within a maller ol
Second5 everY new version or
slight change can be saved.
always before tesiing. and then

rhis month we consider
the important and
difficult decision of
which disc drive to

choose.

oackaoe of about 10 inteqrated
circLrrti whrch have to be Present
lo orovide the hard\rare to
operate the drives. The DFS is

the sohware which allows you to
tell the (omputer how to use the
drives Usually rhey maY be
bouoht toaether. but there ls a
probiem cu-rrently with the supply
of one of the chips in the inter-
face. The standard 'floppy disc
conlroller' for the BBC system is

the Iotel 8271 but this is becom-

retrieved if anything should go
wronq Icouldn't af{ord that lux-
ury when using casselles. each
save operation meaot at least four
minutes whereas the amend_
ments made might have only
taken two. You willtherefore find
that you, working time can
become more productive.

There are a couple of pro-
blems however; before you can
use a disc drive you need to add
a disc interface comprising some
10 integrated circuits and an
Eorom based DFS which is likelv
to cosl about C100. Secondly thL
disc ioterface needs its owo work-
ing space rn user memory. Thrs
means lhat lhe qames and other
programs which worked fine on a

cassette based svstem can cause
difficulties whin transferring
them to disc based svstems. For
this reason it is worlh checking
that your favourite piece of soft_
ware willrun on discs without too
much trouble or that the supplier
will Drovide a disc version (some

will even ofler parl exchange on
these proqrams). lf this fails lasl
month's column should give You
a little help on disc relocation and
possible routines to use.

The variety of dtsc intertaces
available is orowing daY bY daY

there must be more than five cur-
rentlu on the market. Please
don'i qet confused between a disc
frlrng system (DFS) chip and a
drsc rnterface. The inlerlace is a

inq rarer by the day.
For ihis reason some

pliers are selling only the
sup'
DFS

ihro rather than the whole inter-
lace Mv advice on this is don't
buy an interface from anyone
without an 8271 floppv disc con-
troller, you are unlikely to be able
to find one for sale and until you
do your interface and therefore
driv€s are unusable. The only ex-
cephon to this is if you decided to
buv a Double Densitv interface.
There are a number of these
available now and they offer
iwice as much storage on each
floppy disc aou use. What they
cant offer. in some cases, is full
compatibility with the normal
density system and in partlcular
wilh some vJell protected com'
mercial disc based soltware. II
you are only going to use discs on
one machine then they could
save you money, but if you ever
want to send a disc to someone
else then you could be in dif-
ficulties. I need compatibility, so I
use a standard interface and DFS
rom.

DISC DRIVES
Recently the new 3 inch and 3.5
lnc h drives have become
available lor the BBC compute!
and so choice of which drive to
buy has become more difficult.
The only assistance that I can give
is to suggest that, before buying
any of the slightly unusual
systems or drives. you check that
the software you want to buy is

available for that system or is very
easy lo transfer from cassette to
the new media. Ifully understand
that this may seem to suggest that
you should stick to the old style
(5.25 inch) drives but until (as is

the case with video taPes now) all
programs are available on all

ACCEg,s
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,. i:ems. it would be irresponsible
: live any other advice at this
-e

Once you have selected the
-.:e of drive, you have then to
::.ide on the conliguration you
- jr to buy. This may be decided-:: you by economic factors and
. : - end up buying the single sid-
:: single drive, but even so it is
-,:1h asking if you can add to
. : -: drive at a later date in order
-: ':ake it eilher a dual or a dou-
:: .ided one. lf this is possible,
:-: some manufacturers make
: r a ieature of their products, it

will prevent vour having to sell
one drive secondhand, at a frac-
tion of its new cost. in order to
upgrade to a dualor double sided
one. I know from bitter ex-
perience that this is quite likely to
happen sooner or later. It took
me just a week to decide that a
single drive was not what I need-
ed; unfortunately it took me a
few months to sell it and get a
double. lf your money will sketch
to it I would rpcommend the
purchase of a dual drive unil
(single or double sided), especial-
ly for more serious users since

making backup copies on a single
drive is very tim€ consuming and
eror prone indeed.

A final item to check when
comparing prices is the inclusion
or not of a manualand formatting
disc. These are essential to the
use of the drive and you must
have them. unless the DFS has a
built in formatter. Don\ think that
you can buy the original Acorn
version for a song; it is likely to
cost you about €30. You only get
it free if you buy Acorn disc drives
no, with the interface. For this
reason most suppliers include

these items in the pdce, but you
do need to check carefully.

Next month I hope to
feature some oI your problems
and include a few words about
th€ different DFS chips now
available. Keep sending your disc
problems of any kind to:

Dave Carlos (Random Access),
A & B Computing,
1 Golden Square,
London W1R 3AB.

till nextHappy data writing
month

DISC DRIVES

h"o
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In lhis new puzzle a srx by six grid
of squares is nearly filled with 35
reversible counters. The bottom
left corner square is empty.

At the srart of play all the
counters are showing their RED
side uppermosl and vour task is
lo turn them all over so thal every

Pit your mental agility
against this puzzle of

the vDu.

The main loop runs from
line 280 ro 440.

An input is requested for
each move. ftst the column
(line$) and next the row (row%).
Lines 300 and 330 check that
these are within the permitted
limits.

Line 340 converts these in-
put values into P% and Q% , the
grid reference of the square from
which the counter is being mov-
ed.

PROCCHECK, called by
line 350. ensures that the counter
being moved is a knight's move
away from the empty square,
whose grid reference is gjven by
empx%, empy%.

lf the move is not valid then
PROCerror is called which prints
a message on the screen and
blows you a friendly raspbeny
befote inviting another move in-
put.

Line 370 calls PROCmove
which checks the colour of the
counter being moved, rubs it out
of the square it was in, switches
to lhe opposite colour and draws
it in what was the empty square.

Lin e 380 calls PRO-
CSWITCH. This long procedure
checks the lines radiating away
from the square the counter has
just moved into and searches for
counterc of the opposite colour
before another of the same col-
our. If a legal capturing situation
has arisen then the counters in
that line are switched over to the
other colour.

Line 390 updates the grid
teletence ol the new ernpty
square and lines 400 to 420 add
th€ last move made to the solu-
tion array.

Line 430 calls PROCcheck
which first tests for the bottom left
square being empty and, if !o,
checks that every other squar€ is
yellow. II it is then check%
teturns a value of 35 which rrill
terminate the main loop at li,re
440.

Line 450 is only there to give
you time to realise just what you
have done before the screen is
cleared and the solution
displayed. Those with printers
could add a print option to PRO-i
Csolved. I

counter shows its YELLOW back
and the same corner square is
empty.

To make allthis possible you
make moves and captures. The
move is that of a knight in chess

- two squares in a straight line
followed by one at right angles.

Each move is made so that
the count€r doing the jumping
lands in the empty square. so
your first move is a choice of 83
or C2- As the counter lands so it
is turned over to show the op-
posite colour. The capture is
siniilar to that of Reverci. or as it
is now widely known, Othello.
Any counters of the other colour
lying between the one which has
just landed and anolh€r of the
same colour are furned over.

In this puzzle, captures ar€
only made horizontally and ver-
tically nol diagonally.

HOW MANY
MOVES?
The problem is can you solve it

- and in how few moves?
As a target you could rate

your eflorts as follows:
More than 300 - you've upset
th€ computer, it was only DIM'ed
for 300!
100 to 300 - You've upset
those who think the human race
is Nature's last word!
50 to 100 - not bad. Not good
either.
20 - that equals the best known.
Less than 20 - quick, write in
and tell us howl

When running the program
INPUT each move by entering
the column letter (A to F) and
then row number (1 to 6). Input
has been chosen so that you can
delete a wrong choice of key
press before vou press RETURN-

The program will inlorm you
if your move is illegal; make the
move if it is notr cary out ang

PROGRAM
NOTES
The program runs in Mode 5.

The error routine called by
line 140 is simply there in case
ESCAPE is pressed accidentally
when aiming at the digit 1 next
door. You will be asked if you
really meant it and if not be
return€d to an input of your next

PROCGRID simply draws
the 6 by 6 slab of squares and
lines 210 to 260 set uD the initial
captures which result and check
whether the problem has been
solved or not.

When you are successful
you will be given a list of the
moves made. Interested readers
will be able to adapt the program
to giv€ a large variety of similar
problems. The basic idea is to set
up some pattern of counters on
the grid and revers€ it. For exam-
ple. the cenEal 16 squares could
be filled wnh red counters and thp
outer border yellow. How few
moves do you need to turn that
cenkalsquare into all yellow? (Of
course lhe bohom laft cornar
souare must start emDtv).
lavout of counters. These lines
cin be altered if you wish to
make up your own problems-

a,ffi
3Effiffi

ffiffiffi

2E'ffi

:!li:i:gfii
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--,0i0i900i850; :vDU28,0,5,19'0

00001

CCRI D

690

- i00
7i0
120

730

740

150

760

710

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

' g3o

940

950

960

970

980

990

I000
I0l0
I02 0

I0 30

1040

t0t0
I060
1070

1080

r090
I100
lll0
I120
1130

I t40
I150
tl60
I 170

I180
ll90
1200

1210

t22A

1230

lzt 0

1250

I2 60

1270

EN

l-: x'/.=ll6T0 615 STEP 100

a 1 Y7"=I16 TO 616 STEPIoo

::ocBox(xu,Y2,1)
:i:iT Y%

:;::iT xz
:i0cBox( 116,I16,0 )

::px'a= i I6: empyl=l l6: tu!n%=0
a:PEAT

-:.EPEAI: CLS : INPUT TAB( 0, 2 ) "Co1umn (A-F ) ", I ineS
i:iTIL ASC( lines)>64 AND ASC( lines)<71
--aEPEAT : CLS : INPUT TAB{0,2)"Ro, (l Eo 5)",rowz
'i\TI L rolri>o AND rorz<7
?r"=I 16+ ( I00*( l0- ( 75-ASC( rineS ) ) ) ) : Q"a=I 1.6+ ( I 00*( row7.-r ) )

aLS: PRoCCIIEC( ( P%,Q% )

:F FLAGT=I IHEN 290

?Rocmove ( P%,QX )

?ROCS$ITCH

enpx%=P7.: empyZ=Q%

rows=STRS ( rowZ )

:urn7.=turnU +1

solS ( turnU )=1 ineS+rowS

PR0Ccheck

LtITIL c hec kr;= 3 5

PRoCpause( 100)
)!ODE 7 : PRoCsolved

INPUT TAB(0,23)"Another try.. ",AS
it LEETS(A$,i )="Y" THEN CLEAR:RLrN

END

DEFPROCsolved

PRINTTAB(0, 5)CliR$l4I iCHRSi 3l i "You have solved" i
PRI NT" it in..."iturn%;" noves."
PRIIITTAB( 0, 6 )CHRSI4I iCHRSI 3 1 i "You have solved i
PRINT" it in.,."iturn7.t" moves. '

?R INT: PR l NT

FOR r%.1 TO turnZ:PRlNTsotS(r'i);" i:IEliT
atiDPR0c

DEfPROCGR 1D

F0RA7=100 T0 700 STEP 100

liovE A7",100: DRAI{A%, /00: f10VE 100, A7" I DRA!i/00, A7.

NEXT

AS = "ABCDEt'": FORN%= I T06:MOVEI20+I00'!(N7-1),50
PRINTI.IlDS(AS,N%, I ) :Mo\'E720, 160+100',"(N7.-l ) :PRINTNT.

NEXT

ENDPROC

DEt_PROCBOX ( XZ, YX, co l7 )

CCoL0,col,.: tiovE \7,Yr. riiovE Xz+64,Yi;
irl-oT8 5, X7"+64, Y7"+64 : MoVExZ, YZ+ 64 I PLOT85, x7., y%

xZ=ernpxl ! YZ-empy%- I00*NZ
IF POINT(XZ,YZ)=O THEN I I30
IF POTNT(XZ,YX)=coIt THEN ll20
liX=Nl+l:coTol080
FOR J1=l TO NZ:PROCBOX(empxl,enpyl-I00*J7",colt) :NEXT

ENDPROC

DEFPROCcheck

IF PoINT( 120,120 ) <>0 THEN checkl=o : ENDPRoC

check?'=0

LOCAL X7,, Y1

FoR XY,=l20TO 620 STEP 100

FOR Y%=I20 TO 620 STEP 100

IF POTNT(X1,YI)=2 THEN checkZ=check7.+1

NEXT Y7,

NEXT X%

ENDPROC

REM MAKE SURE IF ESCAPE PRESSED

IF ERR=17 THEN CLS:PRINTTAE(0'2)"Are you sure?"

A$=GETS: IF AS<>"Y" THEN 280

UODET T END

DEFPROCCHEC(( P:,,Ql)
IF ABS ( Pl-enpx: ) -200 AND ABS(QI-etnPyl)=100 THEN

lF ABs(P1-eopxg)=100 AND ABS(qz-empyl)=200 THEN

PRoCer!or ! ENDPROC

DEFPR0Cerro!

FLAGZ=I

CLS TPRINTTAB(0,2 ) "No such 0ove."
SoUNDI , - l5,20,20 r SoUND2, - 15,40,20: PRocpause ( 50 )

CLS:ENDPROC

DEFPROCpeUBe ( T)
finishttme-TIl{E+T
REPEAT:UtlTIL TI}{E=finisht ime r ENDPROC

DEFPRocmove ( PZ,QZ)

colU =P0INT( Pl,QZ )

IF colt-l THEN coIZ=2 ELSE col?=l
PROCSoX ( Pl,QX,0 )

PR0CBOX(ehpxl,eEpyZ,colZ) : ENDPRoc

DEFPROCSI.IITCH

LOCAL NU,XU,YZ
N1=r

xU=empxl+100*NI:Y1=e$pyl
IF POINT(Xi,,YZ)=0 THEIi 950

IF PoINT(X1,Y?)=coIZ THEN940

N%=N%+l rC0T0900
FoR J%=l TO N1:PRoCBOX(empxl+100*J7,,empy%,co1%)

NI= I
xZ=empxr,- I 00rNZ : Y1=empyZ

IF P0INT(XI,Yl)=0 THEN 1010

IF POINT(XZ,YI)=colt THEN r000
Nz=NI+l !G0TO960

FOR JI=I T0 NZ: PROCBoX( empx%- 100*Jt, erpyz, col % )

NI=l
xZ=empxl : Y1=empyl+100*NX

lF PoINT(X1,YZ)=0 THEN I070
IF POINT(xZ,YZ)=cotl THEN 1060
NZ=NZ+1:GoTOr020

FoR JX=I T0 NX: PRoCBOX(einpx%,empy1+100*J"l,col% )

N1=1

-'BY T!evor Truran***
-.COPYRIGHT RESERVED FEB 1984***
solS(300)
iRoR coTo 1240

ENDPROC

ENDPROC

NEXT

tiEXT

NEXT
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The BBC Model B is well equip-
ped to be employed in the
science laboratory. having a
number of built in interfaces {or
communication with the o utside
rvorld-

ln this particular article I
want to concenhate on the
analogue to digital converter,
a.d.c.. which essentially allows
the computer to measure
voltages enabling you to use your
machine to replace a volt meter
or similar potentiometric display
such a5 a chart recorder. Of
course you can do much more
than iust display the -voltage
readings; once they are in the
computer memory all sorts ol
possibilities op€n up for example
inteqration. differenriation,
statistical processing. scaling and
all without having to ttpe in the
numbers! In this article. however.
I just want to introduce you to the
principles and pitfalls of using the
a.d.c. and, by way of illustration.
to describe the use of the com-
puter to simulate a chart recorder
and a large, digital. voltage
display metEr, but fird let us look
at the a.d.c. itsel{.

There are in fact four a.d.c.
channels on the BBC and con-
nections are made at the D-plug
on the back of the Model B: if
you use joystick or paddles you
hve been using the a.d.c..
perhaps without realising it. A
joystick or a scientific instrument.
such as a chromatograph. pro-
vides a continuously varying
voltage. an analogue signal.
which is useless to the digitally
minded computer. Hen.e the
need lor the a.d.c. which com-
pares the analogue voltage with
an intemal reference voltage.
Vref, and thm sends a numtrer to
the computer. which is propor'
tional to the ratio of the input
voltage of Vref. The precision of
the conversion will depend on
the converter used. the one in the
BBC is ess€ntially capable of 10
bits resolution. This means that
an input voltage equal to Vref will
return 1023 to the computer, the
total range being 0 to 1023. Ac-
tually the BBC converler retums
a sixteen bit value. that is the total
range is 01o arour,i 6i.2tl0 bur
only ten bils are reliable. the re-
mainder are reserved for future
expansion when better con,

A look at Clata collection
in the_science laboratory

using the BBC and
specifically its analogue

to digital converter.

a d c channel with the BASIC
function ADVAL{n). where n is
the channel number. what you
actually get is the cunent stored
value for that channel. and so the
value could be almon 40 milli-
seconds old if the channel was
just in the process of updating
when you took the reading. For
games paddles this is not a pro-
blem but if you are trying to read
a scientilic instrum€nt as a func-
tion of time the edbr could be
cr ucial, fortu nijtely the
benevolent Acom have provided
a solution. The op€rating system
call +.FX17,n will intenupt the
norrr.al conversion sequence and
force lhe a.d.c. to immediately
sta a conversion on chan-
nel n. In this manner you can
time a reading to within 10 milli-
seconds. the time taken for th€
actual conversion process. The
sequence would therelore be, to
take readings at specified time in-
tervals:
1. Initiate conversion on re-

quired channel.
2. Read value retumed and then

set timer to zero.
3. Wait for t,me intervalto expire

and then goto line 1.
We have to be a little careful

here however. since. as the ac-
tual conversion willtake about 10
milliseconds. it is possible that we
could be taking our reading
before the conversion is com-
plete. in which case we will get
some "old" value. which was
read from the channel on the last
conversion round. What we need
to b€ able to do is to wait until we
are sure that the conversion
which we have iust lorced is com-
plete and then take our reading.
Again facilities are provided to do
this. via an OSBYTE call which
enables you to read the memory
location which contains informa-
tion about the most recent a-d.c.
channel to have converted. The
* FX17,n call resets this location

to zero and it remains zero until
the conversion is complete when
it will be changed to contain the
value n. the number oI the chan-
nel which most recently finished
converting. We can thus modify
the above sequence to:
1. Initiate conversion on re-

quired channel.
2. Check to s€e if conversion is

complete, if yes take the

verters may b€ installed. For
practical purposes the only thing
to be remembered is that the raw
values retumed should always be
divided by 64 and rounded down
to an integer to mask ofl the
unreliable bits. The description in
lhe "User Guide". where 12 bits
precision is claimed. is rather
optimistic. I suggesl yor.l stick to
l0 bits.

Th€ significance of all this in
practice is that the voltage range
Irom 0 to Vref is represented to
the comput€r in discreet steps
from 0 to 1023 and. since Vref is
1.8 volts, then the precision of
the converter is 1.8 divided by
1024. or 1.75 millivolts. It should
also be fairly obvious that any
voltage to be measured will have
to be between 0 and 1.8 volts
and so it may well be necessary to
add an amplifier or a potential
divider b€tween any instrument
and the computer. Voltages
below 0 volts will merely convert

to zero, trespective of their true
value. and similarly any volta-ge
above 1.8 volts will retum 1023.
A more importa nt point.
however. is that voltages more
negative than about -0.3 volts
or greater than + 5 volts will
almost c€rtainly destroy the
a.d.c chip, so be careful.

TIMING
As Ihave already said, the BBC
has four a.d.c. channels and con-
version on all four channels starts
as soon as you switch on, the
values being tucked away in
memory. Each channel takes
about 10 milliseconds to actually
complete the process of conver-
sion and the resulting value is
then stored before the process
begins on the next channel. After
all four channels have converted
the first channel converts again
and the updated value ,s stored.
When you read the value ol an I

MODEL B
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:::ng and set the timer to
:. -:. oiherwise goto 2.
.:.: for time intervalto expire

i-: rhen goto line 1.
i:e memory location in

..- ,-n is &2BE and it is read by
:::TE &80, the value being

-?d in the Y register You
:: course, read the location

.:: I with an indirection
: ::or if you are feeling sinful.
: - Ceed it is not a bad idea if

:re working from BASIC.
zxtracting values passed

. ::om OSBYTE calls needs
: :ather cumbersome coding.
':rm ASSEMBLY language
:! are much simpler.lndeed I
' ihat the actual coding for
r:quence above is clearer in

- -::I'IBLER and so I have il
.:ed it in this way in Listing 1.
l1 b€ intimidated if you ar€

':miliar with the Assembler.
!1line is quite straight for-

, Also you do have the
,,. of speed. although this is
::.rctly necessary for most ap
:::ons, BBC BASIC is
::iably last.
lne relevant code is shown

: ?OCassemble beginning at
.: r of Listing 1. Line 55 is jusr
r.:l so that we can call the

-e produced by the name
.: . lines 56 to 61 are merely
: aserve the cunent status of

'rcessor when the routine is
..i so that we can restore
. .::ing when it is complete,

! done in lines 78 to 83
. \ue return to BASIC at line

- -e business part of the code
'.,een lines 62 and 77. Lines

, i4 initiat€ the conversion
: :nnel chan%. these three
.: are the equivalent
:\17,chan%. Lines 65 to
,-. a conditional loop which
-i lor completion ol the con
:- OSBYTE is called with
:,:umulator set to &80 and
' :egister as zero. This is the
::.1 which return s the
::: of the last channel to
-::: in the Y register. At lines
: 70 the value of the Y

,-:: is compared with the
r:: of the channelin use and

. -:rn only continues ,f they
= same. meaning that con'
' .s complete, otherwise we
.::x to line 65 and check for

: ::ron of the conversion
, -:nes 73 to 77 rcad the

a.d.c. channel and store the
value returned in two convenient
locations on zero page, &70 and
&71, from where we can easily
retrieve them from BASIC. The
timing of the readings is not done
within the assembler routine. it is
more simply done from BASIC.

READINGS AS A
FUNCTION OF
TIME
The program in Listing I
makes the computer operate like
a chart recorder. displaying the
a.d.c. input graphically as a func-
tion of time, but before we go on
to look at it in detail we should
consider two further points about
taking readings as a function of
time.

The first of these is concern-
ed with the fact that when we use
the computer to read an
analogue signal we are not able
to cary out analogue to digital

conversions continuously. as we
have already seen the conversion
itself takes a finite time and we
cannot take another reading until
the curent conversion is com-
plete. In practice we will also
want to do something with the
reading we have taken. to plot it
or display it in some way
pethaps. So the a.d.c. is only
sampling the analogue signal at
discreet time intervals. The ques-
tion is how shon do these inteF
vals need to be to ensure that we
get a faithful representation of the
analogue source? Too slow a
sampling rate could well miss
some of the faster peaks in an
oscillating signal. they would
have been and gone between
samples.

The full answer to this ques
tion requires complex mathe-
matics but. luckily. there is a sim
ple rule of the thLrmb which sags
thai it is necessary to sample at
least twice the rate ol the fastest
component of the analogue
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signal, for example a sampling
rate of four samples per second is
equivalent to a frequency
response of two c!rcI€s p€r se-
cond. This is the sampling rate
that I have set in the chart
recorder program since th,s is
equivalent performance to that of
most laboratorg chart recorders.
The timing is don€ using TIME,
which reads in 100ths of a se-
cond- and the time interval is set
in line 7 of Listing 1by the
variable time , to the sample in'
terval in 100ths of a second. You
can reduce this to 10. giving 10
samples per second but do not go
further or you will run foul of the
next point that we must consider.
lf you have a second processor
you can go to 20 samples per se-
condr a chart recorder with a Ire'
quency response ol 10 cycles per
second would cost you a lot more
than the second processor and
the BBC so yrcu have a very good
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argument for buying one!
The next problem to be

awar€ of is that if you try to be too
ambitious about your sampling
rate, or about what you do with
the results. you might distort the
timing of your ptogram. Look
again at Listing 1 and in particular
at PRocdisplay, lines 25 to 42.
There is no ENDPROC since the
escape key is the only way out.

At line 31 we wait to take a
reading until the time is correct
ahd then. at line 31. actually
takes the reading and reset the
timer to zero There are then
s€veral operations which qo on
up to line 41. the point is plotted
on the screen amongst other
things, before we go back to line
31 to wait for the right time again.
If we take too long away from line
31. when we come back to see il
the time for another reading has
come u€ may be too late and.
ahhorjgh the reading will still b€
made. the time base will be
wrong. The best way to check
that all is well is to print out the
actual time that the reading is
taken. this is done at line 32. The
line can be removed once you
are sure that things are working
correctly. in which case the value
printed out should always be
equal to the value set in line 7 for
time%. il it is larger you will have
to speed up or shorten what you
do between samples.

This article is intended to b€

only an introduction to the use of
the a.d.c. and to show the most
obvious way of using it in the
laboratory, faster sampling rates
are possible but this takes us into
the realm of using events and in'
tenupts which are best lelt until
the basic principles are clear and
for most laboratory applications,
such as displaying gas chromato-
grams. are quite unnecessary.

CHART
RECORDER
PROGRAM -
Listing I
HOW IT RUNS
The main program runs down to
line 19, th€ remainder being
functions and procedures. Line 6
reserves space for the machine
code produced when PROC-
ass€mble is called at line 8. The
channel in use and the sampling
rate are both set at line 7 and you
can alter them to suit your ap-
plications. Line 9 sets up the er-
ror trapping so that pressing the
escape key will take you out of
the display sequence at any time.
Lines 10 to 17 display a title page
and then \ rait for either'E' or the
space bar. The former ends the
program whereas the latter starts
the chart recorder display by
selecting MODE 0 and then call-
ing PROCdisplay.

FUNCIIONS AND
PROCEDURES
FNget A utility routine that waits for any key press

contained in the string passed as a$ and then
returns lhe characrcr corresponding to the key.

PROCdisplay This is the main display routine.The local
variables are declared and the background colour
changed to blue, at line 26. The main routine is
all contained within the infinite REPEAT...UNTIL
Ioop which runs from line 29 lo line 42. The
loop is exited with the escape key. The
FOR...NEXT loop between Iines 30 and 41
carries out the plotting of the result on the
screen, incr-easing the horizontal co-ordinates by
two graphics points for each reading. Lines 31 to
34 actually take the reading, checking that the
time is correct. The aggregate time is also
updated and printed at line 34. The teading is
tucked away on zero page by the assembler
routine and is retrieved, converted to an ordinary
decimal number. masked off to 10 bits and finally
scaled to fit on the display screen at line 35.
Lines 36 to 39 do the actual plotting. First anv
previous points on the screen are removed by
overwdting with background color-rr. PLOT7. at
line 37. This enables the screen display to wrap
round. the plot re appearing at the left of the
screen when the right hand margin is passed.
The points are plotted and ioined up at line 38,
the condttronal ensures that the firsl pornt does
nor have a spunous hne drawn to it from an ofl
screen point. Line 40 tests the'H'key, which if
pressed. allows the display to be temporarily
irozen

FNhold This stops rhe display until the space bar rs

pressed. with suitable messages. The lolal li'ne inl
hold rs recorded and passed back lo the marn
program so that the correct aggregate time is 

I

shown when the drsplav is restaned I

PROCassemble Thrs has been lullv described in the anicle. 
I
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DIGITAL
DISPLAY
Listing 2

ed updated. This saves time and
stops the display continually
flicker,ng. The array number$
stores the strings of graphics
characters and control codes
which are used to print the large
numbers on the screen. PRINT
number$(n) will be all that is then
required to display a large.
calculator display style, represen-
tation and no cursor and at line
11 the units chosen are printed
on the display. nicely c€ntred.

The actual readings are
taken within the REPEAT...UN
TIL loop between lines 13 to 20.
The loop is left with the €scape
key which iust re-runs th€ pro-
grams as s€t up in the eror toapp-
ing at line 5. There is no timing of
the readings in this program, they
are just left to be taken as quicklg
as possible. The normal rate is
about 5 per second.

- ] ,! IT RUNS
.: 

^ 
n to line 12 is an initialisation

-:-.;ence. The channel number
:- : rhe precision of the teadings
r= s€t at lin€ 6. The program
- ::<s by taking 50 readings from
-: a.d.c. and using the average
.,e This minimises noise. If

. . - want you can vaty prec% to
-:-ease lhe response time at the
. .:?nse of precision or vice ver_
-. Lrne 7 reserves space for the
- i:hine code and sets up the ar-
':,-. used in the program. The
.- -q array lasl$ contains the cur-
':-: values of the digits on the
--.en so that they can be com-
. r'?d with the next reading and
' - rhe ones which have chang-

PROCEDURES
: iocwipe A utility used to eras€ an existing number on the

display by overprinting with spaces. There can be
up to 5 number positions and the one to be
wiped is chosen by the parameter passed as n -

: iocsetup This sets up the graphics required for the large
numbers. Lines 30 to 33 deflne a series o{ strings
of control characters by concatenation. These are
used for repeated cursor movements. At line 29
a solid block character is defined by VDU 23.
The numbers are made up of a selection of seven
bars, as on a calculator display. these are delined
in lines 35 to 41 and then the correct bars are
concatenated into the elements of the string
array. number$. at lines 42 to 51. The decimal
point is also set up. ,n line 34, as point$.

: )Cprintno This procedure does the actual printing ol a
number passed as n. Any leading zeros are
stripped at line 55 and then n is converled into a
string by STR$. The value of @ was sel up at
line 6 so that STR$ observes the number printing
lormat requested. The resulting string is
examined a character at a time in the loop
between lines 56 and 60. A check is made at line
57 to see if the character has changed. if it has
not execution jumps to the next pass around the
loop. otherwise the €xisting character is wiped
and the new one substituted with the appropriate
element of the array lad$ being updated.: 

-_assemble This is exactly the same as in Listing 1.: :.erscale Provides a title page and allows you to set some
of the parameters. The value which will be taken
as 100% reading on the a.d.c. is input at line
105. for example entering 1.8 will make the
display show voltages directly or 100 will give
readings o[ percent of full scale deflection. This
lets you scale the displag to your application You
can also enter the units to be shown on th€
display. at line 108. This is optional and can be
let out by pressing BETURN with no entry.

I REfli*rr*rlrr**r
2 REII* LAEORATORY 'CHARI REEORDER' PROGRAiI }
tr REI'li by Alan G. Rorley (C) June l9E4
4 EEt'ti*rr******i
5 MOOET
6 DIlt codez 49
7 Ehan7.= l: tr 0eZ=?5
I FF(OC.EEenbl e khanZ)
9 ON ERROR l'lODE7: IF ERR=17 THEN 1O ELSE REPORT:END

1O CLS: VDU23,I, Oi Oi Oi Oi
I1 PRINTTAB(Or2).,CHART RECORDER D I SPLAY_,.i lOODI Vt i n!

7.r " SamplEs/Cecond"'
l? PEINTTAB(rO)"by Alan G. Rorley"
13 PRINT"'Press: BAR' to bEgin drsplay."'""E to END progratn. "
14 PRINI '"'Drsplay ol the ddta c.n be teopor.rity

'+ro:en' by presEing H'. To re-start press th. 'SPAC
E BAR""

15 PRINTTAB(OI22)"THTS I'ENU IS RE-DISPLAYED AT ANY T
IIIE I{HEN THE 'ESCAPE' KEY IS PRESSED"

16 At=FNget ( " eE")
17 lF At=" " ITODEO:PFOCdi spley
1A iODET
19 END
20 DEF FNget (at)
:r LocALbl
2: rFXt5,l
23 REFEAT bt=GETt!UNTIL INSTR (at r bt)
24 =bt
25 DEFPROCdispl.y -
26 vOU?3,I, Oi Or Or Oi l9, O,4 i Oi
?7 LOEALi Z i iZ ,l: t l)l, pZ rnz
?A t)/-=t i he7.- l: T lltE=O
29 REPEAT
3() FURi 7.:OTOI?74 STEP 2
trl FEPEAT UNTIL TIIIE}t7.
:l? PFINTTAB (7atO) TIl1E: REI'|iEE|iOVE ll|HEN UIORi INE Oti*
53 CALL rerd: T lllE=O: t=t+t i,nez
34 PR INTTAB (O, O) I INT ( t / IOO) I ". E "
35 nZ= ( (?&7O+?&71*256) DIV64) *960l lO2f,
36 jz=iZ+BO. tF )7->.=tzBO )Z=)'/.-tzBO
a7 aOVE JZ,OrPLOIT, JZ,96(J
38 IF r7. ,O I'IOVE!Z-2IpZ:DkAW tZ.^Z

4L) IF INt, EY 1-85) t=t+FNhold

4: UNTIL FALSE
4l DEF FNhol d
44 LOEALat
45 TlnE=O
46 PRTNTTAA(7U,O) "rHOLDa"
47 ar=FNget ( " ")
4A FFINTIAB (7OtO) " "
49 =TIEE
5() DEFPROCasseoble (chan7,)
Al PZ=codPZ

@@

'I
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5: osbyte=&FFF4
55t
54 OFT ?
55 - read

2A LOCALi Z
29 VDU23, 24O, 255, 2ss, zss, 255, 255, 255, 255, 255
30 FORi Z=tTt]6: wertt=vert$+CHRJ (24O) +CHR$ l lO) +EHRi (8

56
57
5A

63

65

6B

7?
73

77
aa
79

E:_.

a5
B6

LDA It 17

LDX TO
LOA t|&BO

\SAVE ALL REEISIERS

I NEXT
5l horiz'=STFINOI (4rCHRtI?4O) )

32 ups-STRlN6t (7,CHR' a 11) ):back'=SIRING$(6,CHR$(A) )
3f, dopnt=STRINGt (7,CHE$ ( lO) ) ! riqhtt=STRINCJ (6,CHR$ (

f4 poi ntt=STRIN6t ( 12, CHRgl l O ) ) +STR lNGt (2, EHRt ( 9) ):F
Ri 7.=1T03: poi ntt=point$+sTRrNG' (r t CHR$ (24O) ) +STRINGT ( J,
HR$ (g) ) +CHRt ( 1O) :NEXI

\START A/D CONVERS ION

36

=73A
39

barl$=STRINGI (2,EHRt (9) ) +hori:S+baEk*
bar2r=ri Sht$+CHF' ( lO) +vertt+baEk$+upt
barS$=CHR' (9) +CHR$ ( 1O) +vertrE+cHR$ ( B) +ups
bar45=do{n'+STR IN65 ( ? r CHR' ( I ) ) +hor i z t+bac k'+up:F
bar5$=doBn$+CHR$ (9) +CHF$ ( 1O) +ve.tJ+CHF:i (g) +up$

\CHEEti FOF COI'IFLET ION
4(] bar6t=down:l+r i gh tt+CHR:C ( lO) +vertt+backJ+upt+upt
4t barTt=downr+dokn++STRINGt(?,EHFt(9) )+hori?l+upt

42 number, ( 1) =bar:r+bar6:l
4:l nudberJ (? ) =bar 1:l+bar2t+bar4t+bar5r+bar7,
44 nuobert 1f,) =nunbert ( t ) +bar l:a+bar44+bar7a
45 numbErt(4)=barf,++bar:++bar4t+bar6t
46 nunt e., (5) =b ar 1r+bar 4:C+bar;t+bar6t+bar 7:l
47 nLrmbe.t (6 ) =bar 1l+b arJ$+bar 4S+bar 5$+bar 6$+bar 7$
4A numberl (7)=oumberi( I ) +barlt
49 numberS(A)=nunber$(6)+bar?t+barlt
50 nuftbert 19 ) =numberS ( 5) +bar?t
5l nuhber$(O)=nunber:l(l)+bar1t+bar:l$+barSrG+bar7:a
5? ENDF'FOC
5tr DEFPROCprintno (h)
54 LOEAL tr,nt, i 7.

\TF EONVERSION IS COI"IPLETE
\GO ON AND READ VALUE, OTHERT{IsE
\RETUFN TB CHECti AGAIN

LDA i+&SO

JSrr osbyte
sTx &70
STY &71

RI5
l
ENDPFOC

\READ CHANNEL
\STORE VALUE ON PAEE ZERO

RE6I STERS\RESTOBE ALL

\REIUftN TO EASIC

55 lF L€FT$ (STEt (n) .l ) ="O" nt=l'lIDt(sTRl(n).2!5)
n$=LEFT:E (STfiS (n ) t5)

56 FORi 7.=1TO5
57 tl=l'llDl(na'iZ'l):lF ta=lastt(i7.-1) THEN 60 ELSE

aEt$(iZ-1)=t5
5A PROCripe ( i7.-1)

I
?

5

7
a

10
1l
1?
IJ
l4
l5
l6
t7
ta

20
2l
2?
23

REll*+r*iGi*r**r
REII} LABORATORY DIGITAL DISPLAY PROGAI4 *
REI'I* by Alan G. Rowley (c) June l9A4 *
REfl***i*r*r+rrr*
ON ERROR IF EFR=17 THEN RUN ELSE I'IODE7: FEFOET: END
chartZ= I : pr€c7.=5O: E7-=&O lO2O4oA
DIlt codez 49tlastt (4) rnumberJ(9)
I'|ODE7: PROCaetEcal e
PROCassembt e (chanZ )

ttoDE4: vDU?3, I,ot oi o; oi 19r o! 4,o rot o. o
PR INTTAB ( (4O-LEN (UN I T$) ) DIV2,30)UNITJ

REPEAT

FOR lZ=lTOprecT-
EALL read
totalz=totalz+ (?&7o+?&71r256) Dlv64
NEXT
PROCPri ntno ( (totar zD I vprecZ ) *HAX,/ I O23 )

UNTIL FALSE
DEFPROCl.i pe (n7.)
LOCALi 7.: nZ=A*nZ
FORi 7-= iOTO24
PRINTTAE (nZ, i Z) STFIN6t(A!" ")
NEX T
ENDPEOC
OEFPROCsetup

59 IF tt="-" PRINTTAB((i7._1)*4,10)Pointa ELSE PFtl
AB( (i7,-l ) tA, lO)numberi(VAL (tt) )

6!' NEXT
6! ENDPROC
5? DEFPROCassrnble (chanZ)
6J REll*l*+****+*
64 REIi* EXACTLY SAI'IE CODE AS IN THE
65 REIIT CHARI RECORDER LISTING
66 REll*i******+*
98 ENDPROC
9? DEFPROEretscale

lOO LOCALWiprt: ripejF=STArNG$ (?OO, " !)+STRINE$(?rCHR
l1))

IOT REFEAT
1O2 FRINTTAB (6,O) "AD16ITAL LAEORATORY DISPLAY*"TAB ( I

,l) "by"TAE(13'?) "Atan E- RowIey"
IO3 REPEAT
104 PRINT]AA ( O,5 ) Ei Pe,
1o5 INFUTTAE(o,9)"Please enter the value HhiEh you

24

PROGRAM LISTING 2

25
2b
?7

nt tobe displaved 4hen the A/D is at its oavimuo r
adinq(ranqe .. r to 9999) "nAl

lC)6 UNTIL MAx..=.1 AND llA,\ a=9999
1c'7 REPEAT
IOA PRINTTAE (O,1O)pipes: INPUTTAB{O,lO) "Enter the uni

just pre6s the 'RETURN' key to leave blank'
ha):iftun lenqth lO Char. " 'UNITt

109 UNIIL LEN (UNIT*).:?1
IlO ENDPROC
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you want more from your lVllCRO

GEE
U PG RADE'ing your BB C micro (model "A" or "8") is rhe simplest, most cost effective way of dramaticalty
improving its capabilities. An UPGRADE gives you access to the world's largest libraiy of professional software
and clears the way lor future expansions by adding a Z8O A second processol 64K of addiiional BAIvl, and a
flexible disk drive. controller to your already powerfut 8Bc micro. An iJpGRADE's ability to run TRUE cplM
rather than a CPlN4 compatible operating system is one of the features rhal make an UiGRADE the sensible
choice. Couple this with its ability to handle disk drives independently from the BBC micro and your ability ro
choose what disk drives lo use {31". 5} or even 8',) and you can see why an UpGRADE is the oniy 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 nor end there though. An UpGRADEd;icro can be
funher expanded bJ.adding up to three of our option boards to the unit. There are boards available for expanding
the UPGRADE's RAM, for providing lurther serial or parallel interfaces, addirional disk inrerfaces 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 - UPGRADE it.

SPECIFICATIONS
Proces3or-280 A runninq al4MHz
M6mory - 64K RAll (fully expandabie)
Opeiating sy3t6m CPIM lSupplied on disk)
Other operaring systam. available TUREO DOS
Oi3k drivo3 supporr€d 3i 5+ .40 or 80 r,act doub,e or
single sided singre o double de.sity Can oe rhared wirh the
BAC micro.

NOTE: An UPGRADE does nor rBquire the fiiing of a DFS
within the BBC micro.

PRICE: f299 + VAT
UPGBADE TECHNOLOGY, 29OA High Boad, London NWlO 2EU

is o free '16-poge booklel
published by LOGO Softwore Ltd to inlroduce
lheir new lull LOGO for the BBC Micro.

CoNTENTS . The hisioryof LOGO . LOGO',s
conceptuol fromework a LOGO questions
ond onswers a LOGO in quotes a LOGO in
oction a LOGO from LSL a LOGO ol o
glonce a LOGO occess

To get your free copyof Why IOGO? pleose fill in
lhe coupon below ond send il to: LOGO Softwore
Ltd, FREEPOSI, Twickenhom, Middlesex Tw1 1BR.

tf

Dilk drivo capaciti€. wrll vary deDerdenl or drsk
(etampip 5: DD/DS qrves 800K sioraqe).
Xevborrd As BBC
Graphic! - As 88C
Power r.quir.monre - 24OV AC.

Pleose send me copres o,lryhy [OGO? i om interested in
LOGO becouse lom
! o leocher tr o porenl D olher (p eose specify)

NAME

ADDRESS

MUSIC SPECIALISTS FOR THE 32K BBC MICRO
MUSICSOFT

A \ ct\ tle, ibla..d.n, ert:vc D.agrdr thdt s, toh\ teca4n.ndabb . D I Oavd t t4
€ A UV 04 8Jt _-is sv-Iles,.. o,oq,a- 1a< redr.'"\ *r'.h.o on r.ow eoqF a,p
.',q.e A- Lq E.]rHV 'oo\ravbeare,edD\rdoo'noo.a(ilSete\ qLoLAr \o.FFd.oola.ao-.aee,w e qrealsauno ".par. nrni

T ME PLAY NG W rh alterario. oi volrme, enve ope and octave pnah as vou p ay a
' o'e tD -l\C Bd . d1dro,*a.os*-, \. r.dlr 9.re,rre tNoUT V"1 o"n"5131o,' (o ". r .,-c r'Dv ( e.-s .o 1", ' |\_MBEF oE
NOTES From 3000 for I channe to rOO0 for 3 erc P !s al rhe olher svnrheslzer
orosransdo PLUS rE sophsticated e.veope ediring (very easvl, arqer keyboard
-!!d ITAB ro {, !,,so,r No se.rprs -1n is.}e D,oq.an,o, 11"
a,pe. rer'e, ^'o rd,.sron6le F.JvA\ -,.,.-l-e, (t-a- o€rrorm m;rhem"r.a
ring€rd€irernyexercises THESYNTH.Cassere& instructonsonya8.T5inc p&p

* KEYBOARDS * (O.S. 1.0+)
5programstorurnyouraBCinlo5 re.l timskoyboards 1.3 simull6neolsvoceslin
Easicforeasyrndersrandins)2. Sinql€ voic6lt4/C wilh P rch Bend.3 3simutisneous
voice M/C wnh Envslope contro built i.. 4 Single ilnger Chord orsa. rangin! over
the who e koyboard, 2 var alions ior each chord. 5 Cho.d organ 2 with difierent
chord configuralion Thes€ are allsepar8te programs design€d toryo! ro us6 as rhey
are or 

'n 
yo!r own proorams

' Ei EOABDS casser€ & r sr'J ors f5,75 i.c P&P

* MUSICTOOLS * (all O.S.)
'Musicsaftalsoprcduceanexcellent'Musictoolsl'cassene.. allina/l, tarher

laad vatue IE&MM, Act 83)! v€ mlsrc !tilry programs on one tape
IuneGeneralorwilhdynamic graphic Keybo.rd & Stavedisplay, Envelope
aomma.d Exploror (V6ry easy to use) Music6l Symbols craphic rouri.e, Simple
snq e ine orga. wlh sophisticaled contols, Over 60 proc.dur.. for yo! lo use ln
nu ptogtums a rcady n working prograFs.
I,TUSIClOOLS I casselte & nstr!ctions e5,75 inc P&P

* PIEMAN * (all O.S.)
..'.best.e'.io-otSt 

04t v erthannor,AraG
. "',d- sa Adtp Ltm't Recan-enipo to. pt,nah & Middte S.hoot:

Si-o^ l oe.e.ops , 'o d rr1 se. ot ea
:.-cenr.alion games
: iVA\ (ass€r,€ & "sr'Ldols 85,r5 rc. D&F

ACOAN APPBOVED
ALL PROCRAMS fRANSFEB EASILY fO OISC.

Cheaues ahd ofricial o.de6 ta:
MUSICSOFT, 12 F.ttowti.td, Anpihitt, 8.d.,

T.l.pho.6: 0525 ?tO270l
Att l ptogtans t24.AO - an 4A hck disc .2SOA

WHY tOGq',

lfyou hove o prolessronol interesl in LOGO, pleose give the nome o,
your Locol Educotion Aulhorily:

'-/

IT

.c

3)

Telephone 01-451 4416. Telex 45523. Symsys G.
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Findnce
The BBC micro has, of course.
excellent capabilities for animated
graphics, which are exploited in
most of the games written for it.
The machine is, however, also
exceptionally well suited to th€
programming of text based
strategy/simulation games. which
seem to be comparatively
neglected (l am not including the
popular but rather stereotyped
adventure games in this
cat€gory). BBC Basic is a good
language for strategy games
b€cause it is much easier to w te
and edit the fairly complex struc-
tures involved with the aid of pro-
cedur€s. Also, th€ use oI Mode 7
provides plenty of memory space
whilst still allowing presentation
to be enhanced by special
features such as coloured and
double height text.

In programming terms it is
essential to have a clearly plann-
ed and carefully structured pro-
gram, and even so you will need
to allow considerable time lor
testing the program to eliminat€
errors which can occur in the
va ous branches. The main pro-
blem, however, lies not in the
coding of the program but in
planning the game its€lI to have
th€ right degree of complexity.
Since such games require deci-
sion making, there should be
some rational basis Ior the
choices made. If this is too
transparent, the game is easilg
solved and soon discarded.

Now, it is quite easy to make
the game orbifrorily difficult, by
either introducing a lot of random
events which can in no way be
foreseen or controlled, or else by
providing a lot of choices whose
effectiveness can only be
discovered by a laborious process
of trial and error. I have played
gam€s written lik€ this and per-
sonally found them frustrating
and boring. How, then, shor-rld
one proceed?

The answer is to make the
rationality of choices partially ap-
parent. but with sufficient com-
plexity in the gam€ to make it dif-
ficult to master. lf a number of
dif{erent strategies, all of which
have some reasonable basis to
them, can be tried, so much the
better.

The nec€ssary complexity
requires either a very large pro-
gram, or else non-arbitrary r-rse of

Test your financial
acumen with this

exciting strategy game.
Do you spend or save to

make money?

play to work out. However, there
ar€ other factors which affect
choice of strategy. ln the first
place while interest rates are
specified and fixed in advance for
each year (loan interest is always
two percent higher than th€
r€turn on deposits) they vary
considerably from year to year.
Obviously this affects the relative
value of borrowing or leaving
money on deposit. Choices are
also dependent on the stale of
play in a multi-player game.
When behind, particularly
towards the end of a game, one
may need to make riskier choices
to catch up. while a leading
playet may choose more conser-
vatively.

ln a multi-player game it is
better ,f players do not see the
choices made by other players,
especially in the closing stages
(otherwise a player following
another can maintain a lead
simply by matching the decisions
of the other). If playing a solo
gam€ it is probably more in-
teresting to play against one or
two dummy players to whom you
assign a fixed strategy. For exam-
ple, you can hav€ a passive in-
vestor who leaves all of his
money on deposit throughout the
game, or a wild speculator who
borrows to his credit limit on
every turn and invests everything
in the slockmarket (this can easily
Iead to bankruptcy, but the pro-
gram allows for this). Incidental-
ly, the game also allows handi-
capping by altering the initial
capital allowance of each player.
For example, you can tr9 to beat
a passive investor over ten years
giving him a !5000 start, and so
on.

The game is. of course. far
too simple to be taken seriously
as a simulation of real world
economic events. Because the
program uses well undet half the
available memory space in Mode
7. it should nrn on a Model A
with only 16K available. Alter-
natively. Model B owners might
wish to expand the game to in-
cltrde more investment options.
or to introduce taxation. which is
ignored at present. However,
even as it stands. I believe you
will find it complex enough as a
game to maintain your interest
for quile a number of plavs.

random elerhents. What I mean
by the latter is that the player is
able knowingly to make mole or
less risky choices. In view of the
need to keep program code
within magazine lenEh, I have
chosen this latter approach in the
present game.

MAKE MONEY
The game involves investment
decisions to try to maximise the
growth of a capital sum over a
period of years. It can be played
by a single player or up to six in
competition with one another. At
the start of each round (a dif-
ferent year) each player makes
two sets of decisions. The first are
money raising decisions- Money
can be placed in the player's
deposit account either by borrow-
ing (up to a credit limit), or by
selling assets acquired from
previous rounds of play.

Following these decisions,

the player is then given the op-
portunity to buy eith€r property
or stocks and shares. or to leave
money on deposit. In fact, the
available cash can be distributed
between these three locations in
any way that the player chooses.
Leaving money on deposit is a no
risk oplion, in that it will accrue
interesl at a rate specified at lhe
start of each year. Property and
stock investments return income
which is generally lower than the
bank deposit rate, but the value
of these assets may also change.
ln this respect prop€rty invest-
ment is fhe medium risk and
stocks and shares the higher risk
option. On average, both will in-
crease in value. but they mrght
also lose value. The size of poten-
tial losses and gains is con-
siderably large for stock and
shares.

The pav-off structure of
these options is sufficiently com-
plex to require a fair amount of

I

I

MODELS A&B/ELECTRON

58 A&B COMPUTING DECEMER 1984



h.l

PROGRAM STRUCTURE
--20 

lnitialising statements such as dimensioning afiags.
Disabling the escape key is essential in view of lhe
use of numeric inputs.

J00 Sets up the start of a game by requesting number
and names of players. the length of the game in
'years' and offering change in initial capital
allowances-

- i,10 This FOR loop runs the main game over the number
of years specified. A nested FOR loop (lines
430 510) handles the decision making for each

each player on each round-
PROCtepay.This procedure is called only il a
player decides to repay some of his loan on a par-
ticular turn.
PROChtstory. Computes changes to deposit and
loan accounts and income from property and stocks
and shares. Also computes changes in capital value
oI the assets held. The procedure then displays all
the history' of the year in question in a series of
screen'pages'.
PROCproperty, PRoCstocks. These two pro-
cedures are really part of PROChistory {called at line
2090). They were s€parated owing to the author's
prejudice against long procedures!
PROCassetc. Computes nett assets for each player
at the end oI each year and checks for bankruptcy
(flagged in the array BUST%).
PROCrecults. Priitq out the final results at the end
of each game.
PROCbust. Called at the start of each year only if
one or more players has gone bust. In the unlikely
event of all players going bust the game is restarted
by the inelegant autorun at line 2760. There is no
other easy way to tie up all the structures for a
restart at this point.
ON ERROR routine. Type this in early, since it
clears the text window and mends the escape key in
the event of an error.

problem is that credit balances
are printed in vellow and debits in
red. Hence. when removing the
code for red (CHR$129) aher the
line to make sure that a minus
sign is printed. For example, a
minus sign should be inserted
before LOAN% in line 1090 and
removed before the s€cond
ASSET% in line 1110. This ad-
justm€nt is also recommended
for BBC owners using a
monochrome TV or monitor!

rr;.,ll.rr
\--ri

layer in each year.
he main program ends by printing the final results

p
T

1750-2100

2120.2s80

2400.2450

2790.2810

24'tO-2660

2680"2770

600

720
and offering another game.
FN6tock. This function (called by PROChisory)
returns the percentage change of value in stocks and
shares in a given year. Five qualilatively diflerent
sorts of year are chosen randomly (with appropriate
reports placed in the variable MESSAGE$). The
precise value returned also varies randomly within a
given range under €ach typ€ of year.
PROCheader. Sets initial heading which is then
preserved in a text window (line 120) throughout
lhe oame
PRdCnewpage. This lrequenrly called procedure
clearc the scre€n by scrolling il with blank lines
following a press ol the spacebar. If desired. lines
838-840 can be replaced with a simple CLS to
spe€d up the play.
PROCchange. Handles alteration of plagers initial
allowances if required. Note the insertion of UNTIL
TRUE in line 920, closing the REPEAT loop prior to
ending the procedure. In BBC Basic it is essential to
close all loops and end all procedures coftectly to
avoid mysterious'crashes'.
PROCaccounts. Prints the current state of a
play€r's accounts.
PROCraise. Handles the money raising decisions
for each player. The variable loan% is used to flag
whether a player has taken a loan on a particular
turn. in which case he or she is not of{ered the
chance to repay it on the same turn (at line 1410)-
PRoclnvest. Handles the investment decisions for

CONVERSION
FOR THE
ELECTRON

Unfortunately the Electron does
not have Mode 7 and there is no
way to simulate the multi-
coloured text in a program of this
length. Electron owners will have
to make do with a two colour
display in Mode 6. This will re-
quire removal ol CHR$ codes in
the PRINT statements. The main

1120

1370
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PROGRAM LISTING
Ii,REM |tlONEY GAI1E
26REl, BY JONATHAN EVANS
36REfi APRIL t9E4
4?REI{
560N ERROR BO.|O 2295
6AEODET: X=RND I.T I hE )
?g*T\,255
Bq*Fv 229, el
ggREl'l:ESCAPE kEY EtSAaLED:ESCAPE ACTTON B\' CONTROL C

I 6gDI M LOAN'/i ( 6 ), DEPOSI Tt { 6 ), pROpA I 6 ), STOCK?, I 6), ASSETSI

I taIIM LOANLL i 6), IEPOSITLy (6), ppopLn (6), sTocxL!4 (6), DE
P!NTn (6 ), LOAfultT% r 6,, pROpINTX 16), STOCkINTI (6), BUST"i {6)

l2ePROCheade. : \,DUzA, g, 24, 39, 2
I3SREM STAPT OF 6AnlE
I4OREPEAIiINPUT',,llunber o+ pla),erE (l-61 NiNp-ltiUNTIL

NP%}6 ANI] IIP?1A
l5c'FOR PLAYER=1 lO NP!{ : AUSTT. i pLAyER 1 =S: ntEyT pLAyER:NB

'A=Q
I66REPEAT: IIIPUI' rNumber o+ t,eat.- ! L-?gt " i Ny_r.: UNTTL N

Yr( )6 AflD llYtr:21
I7,iFOR !X,=1 TO nlPlr
lasLoAlt?; I I%r.r{r DEPOSTTtlt I t7..\ = Lgggg,t pRopl ( ItIt =ti: sTockl (

IAi =g: NExi In
l9rrFOR PLAYEP = I TO p!.
zagPRrtl| rEnter h.me o+ pl.yer ,,ipLAyER
2IgINPUT N':IF LENI(N,5! }IgI THEN N!g=LEFT16I''I!B,I€'I
2zANAEE:5I PLAYER) =N!9: NEYl PLAYER
23erPFOCneopage
24!,PRIflT'"Each pla),er has been allocated 3h! ,ihitia!

caPiter 3l roerr,ce ol llg,qgs, "
25tr*F!t5, t
26rrPRIl'lT"'tro iou r{iEh to Ehange any pta:,errErtt'allo!,a

hEe lYlNt ?":REPEAT:65=GEf:l:UnlTIL Gl=.,Y" OR Gg=itl.
21a1lF Ga=r\' r PROCchange
2AAFOR PLAYER=1 TO llP.{: ASSETT. ( PLAYER I =DEPOSI Tt{ ( PLAYER

) : I'IEXI PLAYER
29gtPRINT"rPreEE,lSPAaE) to etart ?ame'

fIaREPEAT UIITI L GET=32
3?qFOR feAA=l9B= TO l9e5+flY7,- 1

f3SCLS: lF llBli >s, PPOCbuEt:PROCheHpage
34APRtl'lT'"At the Etart o+ 'iYEARi, the r.ett ,, ,,.EsetE

o+ each Plaier are as +ollouE:i,'
3sarFOR PLAYER= 1 TO flPz
36BI F BUSTY(PLAYER)=r TIEN 3eE,
3 TIZIPR I II TI'IA I'I E 

' 
I PL A t'E R ) i TAB I2Si i

3SSPRrNT CHRal3l i .lr' i A6SETL ( pLAyER l
39gtIE)iT PLAT'ER
4grg,DI %=3+RND { 9 ) i L t \-t t,u, + 2
4tSPRlNf '"BahL interest rites +or "iYEAR;"are riDIZ

;"1 +or depoEit accountE andii'iLI:4i',1 tor loan accour,t=

514NEXI PLAYER
529PROCh i Etory
53APROa rEEetE
546NEIT YEAR
s5SPROCresultE
56APPINT'rAnother 9ame ( Y.;ll l ? " : REPEAT: G+=GET!6: UNT I L

Ga=NYr OR 6t=rNi
A?SIF G4="\'" AN! NPq=r THEN CLS
5S' IF 6!B=-Yi THEN l3r'
Sg,ll4,oDE? t +F X22S , ??
6'gEND
6l{,DEF FNEtock
6290N RND (5) GOIO 639,6i5,A2A,699,?tO
6fsilESSAGE9= _iAis ,aE e ,ear o+ steady tradihg where

a Elo{ but =uEtrined groHth ih the erohohy led to
9roHi.9 coh+idence i/, the City. r

64rl=4+RNtri 4 )

65gr'lEggAGEa='A good year in the City +olloHing
disEo.re.y o+ neB oil tields rnd +aster thrn e(pected
nduEtrial 9ro!th. '

669=A+RND { A !
6TSi4ESSAGE'='A ve.y qutet year in the Cit/ r,ith

I ittle over'ar r movenert ir sher'e prices.'
68fr=-2+RND ( 4 )

69{,iIESSAGE!5= " A masEive EtoEk market booh took Flace
this ),e3r, *ith uheaPeEted <,iEEover/ o+ r,eF h3tur.I

and severe

766-30+FND ( rS !
Tl9i4ESSAGEa='lhe econ

eetbacr= to major competing ha
42APROC neupaSe
4f,(. FOR PLAYER=t TO fiP%: loah%=FALSE
44?I F BIJST%(PLAYER)=l THEN 51O
459 PROCaccount=
q6OPROariiEe
4,aPFlOC i n \,eE t
qeFPROa 3cc6unts
+rirPRil,ll 'Thic conpIetee the +rr!ncial

i n9 +or " i IIAMEIa {PLAYER) ' " +o. r iYEAP
5SSPROCneupage

omy Elumped badl), thiE iear aE
declihed sh.rply ard uheDplo,ner.

The Etock marluet Eu++ered a ma

vDUl4l , t32, 157, t34: PRrNT SPClfri " t'l

60

the vilue oi tl'e pour'd
t + i 9ur es =oared .

I or' dePreEEion. "
72O=-29-RND ( l5 )

?3q i
749DEF PFOCheadee
754,CLS I FOR I=1 TO 2:

ONEI' GAME I : IIEYT I
76ltEN!PROC
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PROGRAMMING|STRATEGY GAME

T

,AgDEF PRoCa.rp.9c
-9OLOCAL I 

' 
J tKrl<-7o

S6OPRINT' 'P.err dSPACE> to continue'
atg*Fxl5,I
AzOREPEAT UNTIL GET=32
e3ovDu3t,o,24
A4SFOR I=l TO 23:PRINT!FOR .r=l TO Ni:NEYT ,:NEIT I
A56VDU3O: ENDPROC

a?ODEF PROCqh.nge
aaAPRINT"Pl.ycrE initirl alloBahcee ma), be.''elte.ed

rn the .ange+3,sss to 1t3,sqo."'Entcr .mount +or erc
- pl.y.r Hithout" rpound ei9r!

A9SREPEAT
cgOtNPUT"Entcr nam. ot pla/c. or typ. END '"Na
e!6tF LEN{Na' )15 THEN Nja=LEFTT(Na,l5l
92gIF N!'-'END' UNTIL TPUE:ENDPROC

c4gFOR t=! TO NPi(
956IF Nli=NAnEa l I i THEN PL=t
969NEXT I
9?SlF PL=g THEN i-/DU7:PRINT'-fro ruEh Plr),er.':UNTlL FA

-5E
eggREPEAI: PRINT"Ent.r rl I oh.nce +or'iNAMEalPL,
e9slNPU]'ASlt

r aAgUNY IL AgiA>=1gSg AND ASl<=rStgA
r.I!ODEPOSITI,I (PL) =AS?i
1?2SUNIT IL FALSE
rg30 i
164?,DEF PPOC.ccount3: et-8
:atsoPRtNlNAr{Ei(PLAYER) t' = accountEt' 'Etand rr lol loh
c..sPcr2. rrr.

r66gPRINT'DEPOSIT ACCOUNT'TABI29) t CHR.I3I,DEPOStT'((PLA
, ER)

I ST9PRINT' PROPERTY' TAB ! 29] i CHR't 3 I, PROP'( ! PLAYER )

I9SSPRINT.STOCKS AND SHARES.TAB(2S! iCHRItSlrSTOCKalpLA
,ER)
lA9SPRINT'LOATI ACCOUNT'TAB(29} i CHR'T29I LOAN!(iPLAYER)
r Tg6PRINT' 'NETT ASSEIS'TAB(2'),
IIIOtF ASSETJI(PLAYER) }6 PRINT CHFIl3T, ASSET!(IPLAYER}

.LSE PRINT CHR'I29, .ASSET' l PLAYER T

I T?f'ENDPROC
I 130:
rl46DEF PRoC.ai Ee
lIS9PRlNr'-Yoq may r.iEe lIorlcy by borroring up to.'!an
3sount equal to your h.tt rEs.t.,i',o. b/ selllng pr.op

:-t/ .ndlor rtoc!E'''and shar.|r, All caEh r.i=cd Fill b
: "'placed in your dePo5it rcEourt pe7,di.,9.

I I6gPRINT'your i nve=tmeh t deciriohs,'

rlSgPRINT"Do ,ou }ltEh to r.!E. c.Eh rr. "iYEAP , rYlN)
:': REPEAT: Gi=gETt: UNTIL Gt='\'' OR G3='N'
llqC,lF Gt='N' PRocheepage:EIIDPROC ELSE CLS:PROCaE.ount

1 2SOBORROUT=ASSET% (PLAYER ) -LOAN1 (PLAYER,
I2TAREPEAT
l22O IF BORROITI(=S THEN PRINT''You ha!,e insu++icient c

'ed!t to bo.rok.'rGOfO l2)g ELSE PRINT"How m..), pouhde
lo rou HiEh to bor.oo"r((r to 'iBORROUni','
:23rrINPUT B*iUNTlL Brl)=O AND Br!<=BORROIT%
'-24alF B'l,rs l HEN Ioaht=TRUE
: ?5?LOANz I PLAYER ! =LOAN,I ( PLAYER ! }47'
r ?6ODEFriiITt (PLAYER ) =!EPOSITl lPLAYER) a8i(
: ?rOIF PROP?I { PLAYER ! =O GOIO lf29
:?BePROcnerpr9e: PROCrccountE
:?9AREPEAI:PRINT"'Ho.{ mah),pou.ds iorth ot propert/ do

'''lou Hish lo serl (g to ' i PROPTI ( PLAYER ) i ' ) '

!3gStNPUf PX:UNllL P7,\=S AND P%l =PROP'L ( PLAYER )

l3 !OPROP!( ( PLAYER ) =PPOP7. I PLAYER ) - P'a: DEPOSI T!{ i PLAYER ) =DE
POSIT?t iPLAYER] +P'.

132sIF sTccliri (PLAYER) =r, THEiI PRoc n e6p age: El'lDPRoc
l33OPROCneBp a9e: PROC lEcour.t s
I34OREPEAT:PRINT"HoH mah/ poundE Eorth o+ EtockE and"

"shares do rou Hish to sell (gr to 'igTOCK'-,tiPLAYER)i')'
I 35AI NPIJT SX : I]NTI L S'{)=g AND S7'.: =STOCH% ( PLAYER )

l 3695TOCK% (PLAYER I =STOCK't ( PLAYER\ -S.ti DEPOSIT, i PLAYER I =
DEPOSITT{ lPLAYER) +S:.

I STSPROC r,eEprge: ENDPROC

13es:
l396DEF PROC i nveE t
l46APROCaccounts
l4lSIF LOAN7,(PLAYER) >O AND NOT loah-1 PROCrepa/
l42OPRINT"You m.i i.vest ih proPert, ird1o. "'stocke
ahd EhareE up to the arnou/'trtio+ ca=h held ,h /our dep

05it account"''Ehich !ill be rutohsticalty cebite.,. "'"A
6y mohe/ not inveEted Hi I I remain on'

l4SEPRtnlT.deposit 3rd e1.n "iDIXi.tt ihterest ih .iYEAR

l46arPPINT"Do ),ou Hish to chahge /our ih-'eEthentE""ih
iiYEARi' IYlN) 2':REPEAT:GI=GET!!:UNTIL GIIE'Y' OR 6!5=TN

r47glF Ga='i'l' PRocheFpage:ENDPROC ELSE cLs:PRoCaccount

l4S,DEP!.=DEPOg tl1 1 PLAYER )

I496REPEAT:PRIlll"HoH man/ Pounds aorth ol P.oPerty do
" "you Fish to bu7 (9 to 'iDEPni " r'
TsSSINPUT Pt:UNIIL P7.>=rr AND P?tl=DEPI
lSl6DEPOSITa (PLAYER) =DEPOSITZ I PLAYER) -P*
lS2oPROPt( ( PLAYER ) =PROP% I PLAYER ) +Pt
l53gPROC nehpa9e
!54?i DEP'=DEPOSIT%aPLA'i'ER) : IF DEPa=g EI'IDPROC

I5SSPROC accoun t5
1564 REPEAT:PRINT' "Ho( m.ny PoundE worth o1 €tockE ar'd

"'sha.es <lo yoq Fish to b!/ '.'(g to 'iDEP'(i')'
157OINPUT S7.:UNTIL S'>=A AND g7'(=DEP%

tsSODEPOSI f% ( PLAYER ! =DEPOSI T% I PLAYER ' 
_S%

l59e,STOCK,. ( PLAYER ) =STOCk% 'PLAYER ) +Srl
I 6SAPROCnEe,pr9e : ENDPROa
l6to'.
L62ODEF PROC. epaf
I63€J L%=L OAI'I'. i PLAYEP ) : IF L%=TN OR DEPOSTT%lPLAT'ER)=EI ENI

DPROC
l64OPPltlT'"Do -,ou HrEh to tePal ah/ o+ )'our loan'
I65EPRINT' 1YlNI] ?" : REPEAT : 6!B=GETt: UNiIL'Jt=' Y' OR G'= "

l669IF Gt="t|" PROCnewPage:PPOCaccour,t=:EiIDPROC
I67'I IF L7.?DEPOStT%(PLAYER' THEI'I LRT=L7. ELSE LRA=DEPOE

l6AEi PRINT"'Hon hanT pourd= do /ou *riEh to tePa./'tt'tg
to "iLR*i"r !"

I69EIREPEAT: INPUI P'T: IJI'IT!L P'.)€ AI'ID P''<=L%
I TggDEPOS!T7, (PLAYER) =DEPOSITT. lPLAYER' -Pl
t TlgLOAN!( i PLAYER ) =LOANt I PLAYER ) -P7,
r ?zgPROCneHpi9e: PROC rccou n ts
r 734El.lDPROC

r T5rtDEF PROCh i story
r?5SREII COMPUTE INTEREST FOR EACH PLAYER
l?7{'rFOP PLAYER = I TO NPt: IF BIJSTL(PLAYER)=l THEnI lA€l€r
l TagDEP I NT-", ( PLA r'ER ! =DEPOSI T% ( PLAYER ) *D I?',/ I Jag

CONTINUED OVER



lT9SLOANINr'. (PLAY€R, =LOAN9a (PLAYER) * tDllr+2 ) / lg@
IESONEXI PLAYER
rAtqREM COiIPUIE INTERESI FROi PROPERTY AIID STOCKS FOR

EACH PLAYER
lA26PR Its=RND ( 2, +2: 51!(=RND l3, + I
rAf,FOR PLAY€R=! TO TiP,(: IF BUSTi.(PLAYER)=I THEN IA6g
tA46 PROPtNT.( i PLAYER ) =PROP!( ( PLAYER } *PRI.'i ',Igg
IS5ASTOCX tNTra ( PLAYER ) =SioCkt ( PLAYER ) *slA/ lgrr
Ig6gNEXT PLAYER
IATSREII COMPUTE CHANGES IN PROPERTY AND STOCT( I,/ALUES

lSEAPCA=RND ( 29, -6: SCi=FNstock
I89(IFOR PLAYER=I TO NPII: IF 8U6T!t I PLAYER } = 1 IHEN I93€i
r SSSIPR,= PROPIT I PLAYER I : ST7.=STOCKA l PLAYER ) : PROPL,I { PL AYER

) =PR?.: 6TOCkL* i PLAYER ) =STt
l9l6PROP',i (PLAYER, -PR't x | \ +PC't / IOA \
r ?2gSTOCH!t ( PLAYER ) =91jtx \ | +SC'v, / lttq)
I9SSNEXT PLAYER
194OPRINT' the bantB paid "iDIt('?. irtte.eet

.,,oh deposit accourrts .rrd ct,a.9ed,,iDIx+2i.i(.,.ihtercs
t on loar accourtE. Propert/" "investments /ielded a ne
t income"'ot 'iPRI'{;'r( ahd stoclg anc shares '''a divi
dend o+ 'iSItl,i't(.'

I95OPRINT'"The reEultins caEh +Ioh +o. ea.h playe.,'"s
fE as +ol loHE:'
l96frPRI T"Nane Deposit Property StockE Loan"
I9TSFOR PLAYER=I IO NPi:IF BUSTiIPLAYER}=I T}IEN I99fI
I9ASPRINT NAIIE' (PLAYER} TAB i ] g' i CHR'13I i DEPTNTlt IPLAYER'
TAB (?g) i CHF'I]I' PROPINI'I (PLAY€R} IAB (?9) i CHRII 3I'STOCKI

NT!6(PLAYER) TAB'34) iCHR'I29iLOAN!NTY.IPLAYER}
I99ONEXT PLAYER
2€!SrOPROCheEp.ge
2O16PPINT''The <hangeE ih ba.k '!alahcee +o. each-"Pla

,er Curing 'iYEARi' were :s +ol loHs:'
?€rztrPPI NT " llame Dep6Eit Loan'
2o3APRINT' St3rt Erd Strrt End"
?g4OFOR PLAYEP=I TO IIP'.IIF EUSTAIPLAYER)=I THEI! zE,G
2q5ADEPOSITLZ (PLAYEF) =DEPOSITN I PLAYER) : LOAIIL'( i PLAYERI =

LOANZ (PLAYER) : DEPOSI TY. ! PLAYEP) =DEPOgITL?. (PLAYER' +DEPINIT
A ( PLAYER ) +PROPINIT'I i PLAYER ) +STOCKINT% IPLAYER] : LOANIT (PLAY

ER ) =LOANLI. ( PLAYER ) +LOAI,I T I\IT% ! PLAYEP )

2O6qPRIiIT NATE' (PLAYEP' IAB I IO] i'HR$I3I ; DEPOSITLr| iPLAY
ER) i raB r tr) i cHRa t 3l i DEPOST T% ( PLAYER ) TA8(26) i CHR3l,?9i LOA
NLZ {PLAYERI i TAII ( 33 ) ; CHRTI?9i LOATI' (PLAYEP }

267OIIE\:I PLAYEP
zgAgPPOC.egFale
?gggPROCpr opet t /i PPOCstoc!E
2l ogENIDROC
?\t@i
2r ai:a.,eF PPOCpT ope.ty
2i:gPPINT''Durt/,9 "iJEARi- the,alue o+ property r

?r4glF Pc'1,=6 PRI tlT'has unchs^9ed"
2lstrIF Pct:O PFI T'roEe 6'/ 'iPC'ti"t.'
?r6ErF Pca.s PPlr.ll'lell b, "i-PC'Li"L,"
?1-erPPlNl"'The value o+ each pta/er'= ProPertT"'hola!

n9s changed as +ol lowE: "'
21eg PRINT"nlame Star t Ehd"
219SFOR PLAYER=l TO NPt: IF BUSTtiTPLAYERT=l THEN ?219
22OfIPPINT NAIIEt (PLAYER) i TAE I 1 2) i CHF!61]I i PPOPL'. I PLAYER'

TAB ( 25 ) i CHPSI3I i PROP'.I PLAYER )

?21AIIEXT PLAYEP
222OPROC ne(pa9e
??3ErEt'IDFPCtC
224@i
??5qDEF PRQCEtockE
226APCINT'"STOCI( MARKET PEPORT FOR "iT'EAR
?2?arPR I ir1', MESSAGEa

2zeglF SC'L-@ PRtNT"Stocks and shares value! here uhch

229glF Seir>d PRINT'-Stocks.nd Eha..s valueE .oEe.''by.isctri,1..
2sgglF SCa<g PRINT,'StoEks ahd sh.re. valueE +ell"'by

231rrPROC h eHPa9e
232rrPRINT"The value o, each player's stockE

.es changed is +ol loEs: r'
z33gPRlNT'Name Sta.t Ehd"'
2346FOR PLAYER=r IO NPt(:IF BUSTTIPLAYER)=I THEN 2369
235€tPRtNT NAME3(PLAYER) i TAB ( 12) i CHR!'I5I t STOCKLN(PLAYER

!taBr25, i cHRral3 t i eTockt( ( PLAYER l
?366 E- l PLAYER
232oPRocnerpa?e
23SOENDPFOC
2390i
?4SoDEF PROCassete
?4l6FOR PLAYER=I TO NPX:IF 8UST,.(PLAYEF)=l TAEN 2440
24zOASSETt( ( PLAYER ) =DEPOS I itl ( PLAYER ) +PROPtl (PLAYER I +SfOC

K'I (PLAYER) -LOANI (PLAYER}
243!lF ASSET' ( PLAYEP t { g AtlD EUST1(PLAYER)=g THEN BUST%

(PLAYERT =t : N81=NBta+ t
244qNIEXT PLAYEP
245fr€NDPROC
?46?l I
?476DEF PROC.esults
24SOPRlNT"A+te. 'iNYtai' yearsr the +ih.l .ccouhts.'.o

f cach player have been calculeted'''as ,ol loFB'
249SFOR PLAYER=I TO NPL
25OOPROC6ewpi9e
2Sl6PROCacEounts
2I2OIIEXT PLAYER
253gIF NPq.= T THEN ENDPROC
254aAx=ASsETt(( r, : Nl,J=r
?552iFOR PLAYER=z TO NPr,
256gtF ASSETT.IPLAYER) }A1 THETI A7.=ASSE T% ( PLAYER ) : NW=PLA

YER
2STSNEXT PLAYER
25AgPROCneFpage
259SPRINT''The +ina1 nett aE=ets ot cach player.'.are

26OSFOP PLAYER=l TO NPn
26IgPR INTNAnlElt IPLAYER ) i TAB ! 2') i
262EIF ASSEI7.(PLAYER) >=9 THEiI PRTNT CHRtlfli'''iASSET*

I PLAYER ) ELSE PPINT CHRIFT29i'''i-ASS€fTIPLAYER)
2636NEXT PLAYER
2646PRINT " CHRS!36i CHP|El34NAl!Ea i tl[J ) i " rs the !rnna.! r
265OPROC ne{pa9e
?66AENDPROC
2470i
?68€IDEF PRocbuEt
269gPRlNt"The {ollosing players are buEt and iat"'ta

ke ho +urther pirt in the gahe: "
2ToOFOR PLAYER=l TO ttPz
27lgIF BUSTr( ( PLAYER , = I THE|I PRINT NAlilEi(PLAYER)
2726NE>iT PLAYER
2?3er IF I\IB1=NP1( THEN PRINT'"Atl playerE are no*, bustr

''Bo the gahE is over,, ELSE ENDPROC
?74e,PRINT'"Another Sase (Y/N) ?i
2TSoREPEAT: Gs=G€I!3: UNTIL G!c=,Y, OR G!.=,N,,
2?6SIF G.=.\" THENI RUII ELSE CLS:END
2fTAENDPROC
27eg I
2?9(iREi ERROR POUTITIE
zaogtt1oDE7 | +F !."?A , ??
?SIoREPOFT:PRINT' AT LITIE'iERL:END
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17.95

FOOTBA11 MAilAGER
Designed by KevinTons-

torthe BBC lUlodel B
So&a oEtrt rdllg fcrtnra. otthc ganc
o lhach.. ia 3D gr.Dhi6 . Transfer market

o ProEodon r!.1!.Lg.fror . F A. Cup matches. I!iu, DrobLDr . Full leaque rables . foII lxvLlonr. Pick you om team for each march . Ar Dlly ..16 .r ror lik. M.nrgerhl rarms . 7 rLil! l.r.lr . Sava same tscdiy. fi!.rci.l nrrtDrLrto[t . 64 leams and customisirE fe,tur€. lou c.! .v.r b. .r.Ld!

Prices: BBCModelB 11.95
Commodore64 1I.95
SpecEum4SK t6.95
u(8t I6K 15.95

(N,B. 3D CRAPHICS A.RE NOT
INCLTIDED IN THE ZXSI VERSIOTO
Overseas orders add t LsO ddictirc
Stlategy G.,tre of thc Ye.t, l9&,

(Norunared)
Cordh loyttict Aw.r.L

Avarlable ftom computer sofMare
slockists nationwide, includinq

@*.'4iEjEI
Addictive Games

7A RICHMOND HILL, BOI'RMMOUTH BHz 6HE

The SOURCE
THAT,S WHERE TO GET IT !

SEEIICIUS Sc,FTVT'AFIE SCIIJFICE
CATALc,GUE

Soflware to do a job - not to ptay with ! Our new catalogue not
on y llsts but grves a descriprlon of each proqram. ELrsiness, Ed
-ucation, Scientific, EnqLneer ng. Radio Comput nq, Statistlcs
and many other subject' FREE

ElclctK SGITJEICE CATALCIGUE
From Artificial lntelegence to Xenrx I f you need to know more
.bout almosr any subject to do w th Compirtrng then th s is for
rou Perhaps the most compreh€nsrv€ speciatrst book cataloque
.ver compiled. FR EE

C/PM a' MS.E!E!S SOUFICE
CATALCIGUE

A range of professronal software frorr some ol the wortds most
.xpeflenced soltware houses, for the new operarrng systerns now
.varlable on the BBC 8.
A descripion is given of each progra," FREE

GIFT VOUCHEFI SEEIVICE
Jo you know exactly what to buy as a gift ) Why nor g ve one
ri our Gift Vouchers 7 Vouchers start at just €10 - then rhey
:an choose their own gift irom any of our comprehens ve

:ata oguesl

Send your name, address and requirement, plus E 1 { to cover
ooslage ) For your free catalogue.

SILVERLINO LTO. 156 Newton Road, Burton.on.Trsnl
Stafls. DE 15 oTR. Tel (0283) 63987

IOWNTEST BBC/B f6,50
A very uselul did fo, reach,ng Geography ln primary schools,
this p,oqram tests pupls knowledge ol rhe locatrons ol
mator lowns and cilres in England. Scorland and Wales We
presenred, wirh a high-resoluiion map

BtoLoGY BBC/8 t12.50
A surre ol programs using text. animared dragrams, examples,
and questrons ro assrsr in lhe underslanding ol Biology lo
CSE, 'O and 'A Level sta^dards Most surted ro rndrvidual
use by sludents, these programs also contarn malerra leach
ers can cxtracr Ior c arsroom demo.srraron Toprcs covered
,nclude rhe Eye. Ea,. Hearr, BIood and Crcular,o., Ske elon,
Female reproducr o., Generrcs, Bro.hemrsrrv and lhe C€ntral

ENJOY MATHS 48K Spectrum f8.00
A 9u,re of 4 hrghly motrvatrng p,og,amr lor r.e 8 l4 ase
range rables, srmplp equarronq, poygons and ared\ The
programs combine explanairon wirh lests and make good
use of colour and sound.

MASTER OIET PLANNER 48K Spectrum t11.95
The u t,mare ,n d'er prosrar<. the MASTaR Dlf T PtA\.
NER conlarns deta' ! ol calorres, p,ote,a, vrrdmins and other
nurrients tor oEJ loodslThe MASTER D IET PLANNER wiil
help you plan a well balanced diet, including options io
restricr fars, cholesterol and sall, or lo increase fibre inlake
al the same time oflering maximum choice ol foods lnsiruc
lions and Recipe Book included.

The Computer MailOrder People
David Winrow Marl<eting
Northwich , Cheshire CW

PO 80X 9,, Unit
9 7TP.

Toolderby rna (p&p free) send
cheques or poslal order to:

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programE to increase our catalogue
and pay high royalty rates for published mateial.



HAVE YOU ALREADY GOT DISK DRM(S) FOR YOUR BBC
COMPUTER?

SOLIDISKHAS SOMETHING TO OFFER,

- FOR THOSE OF YOU WHO DO HAVE ALREADY, A DUAL FDC DISK FILING SYSTEM (DFDC, ustng the old
8271 and addlng the new WDl770 FDC), ADDS DOUBLE DENSITY AND KEEPS TOTAL COMPATIBILITY (See
oppostte page).

- FOB THOSE WHO HAVEN'T, A DUAL DENSITY DISK FILING SYSTEM (uslng the new WD 1770) WILL PROVE
MUCH FASTER AND CHEAPER THAN THE 8271.
THE DISK DRIVE:
The disk drive (s€€ pictures) comes from the new series I,LSI ultra quiet, auto spin up,
5.25" hall height, solenoid head load, zlo/80 track, single and double density MIT.
SUBISHI M4853, It is fast, quiet and consumes far less power than any previous
models. 2 new 64 pin surface mounted microcontrollers (from Motorola and Mit-
subishi), largely reduce the area occupied by the drive electronics (see pictures), leaving
so much more room for the diskette, with very low noise leveland reduced hiction ofthe
media and th€ jacket.

SOLIDISK DUAL DENSITY DISK FILING SYSTEM.
Basic characteristics include very high operating sp€ed, Acom compatibility, automatic
zl0/80 track switching, auto.density, resident disk formatter and 1007o compatibility
with Solidisk Sideways RAM.
Itisalso the simplest ever Disk Upgrade for the BBC computer:with only 4 components:
1 ROM, 2 buffers and the FDC. (See picture 3).

Solidisk software engineers have built in to the 8192 bytes of the 1.t10 ROM more
facilities than anv other DDFS manufacturer has managed before.
The result is a sribstantial cost reduction. which is passef on to you.
Solidisk engineers won't stop there.
But let's first ans,wer some more immediate questions.

1 _ SINGLE OB DOUBLE DENSITY?
You gt 60Vo more storage in double density mode than in single density mode at no
extra cost.

In single density - the usual Acom disk format - you g€t 10 sectors or 2.5 k by'tes of
storage per hack. That is what the Acom DFS and many others can do.
In otherwords, you get 100k wfth a 40 track single sided dish ddve (such as the TEAC
55A), 400k with a double sided 80 hacks disk drive (such as the one in thisoffer).
In double d€nsity, you get 16 sectors or 4k bytes p€r tracks, an increase ol60Vo.
With the same TEAC 55A disk drive, you get 160k instead of 100k orwith the disk drive
in this ofler, you get 6ulok bytes instead of 4O0k.

The majority ofsofhrare tested also runs FASTER in double densitymode than in single
density mode, esp€cially Wordwis€, View, Masterfile and Scribe and 957a + 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 quite simple and should not take more than a few
minutes even if you are a.novice. Simply instalthe 4 ICs inlo their sockets and connect
the disl ddve (see picture 4).

3 _ BASIC DISK SYSTEM COMMANDS AND UTILTTIES:
- 'ACCESS <.f.D> (oodonal L)

- 'BACKUP Osourcednve> <de.r. ddv.>
- 'COUPACI (opttotrll <drtv€> )

- 'COPY <sourc€dnve> <d..r. drlve> <.I.p>
- 'DELETE <lsD>

- 'DRIVE (optlon.l <drlv.>)
_,ENABLE

- 'F40 (opdonnl <dnv.>)
- 'FEo (oDtlonal <dnv.>)

- 'LIB (oDtlonll <dlr>)
-'LOAD <tsD> (oprlor.l <load add.€..>)
-'RENAME <old n.de> <nee n.me>
-'SAVE <frp> <.t!n> <.nd> <.i..>

- 'VERIFY l<op omt <ddve>)

- 'BUILD <l6p>
_.Dtsc

-'DDFS

THE SPECIAL PACKAGE DEAL:

Other OS commands include LOAD, SAVE. BPUT, BGET, OSFILE, BLOCKCET, BLOCK PUT
OSARGS. OSFIND. PrR. OSWORD 7F, 7D, 7E etc

Care istaken in the disk directory presentation, showingthe disksize and other useful inlormation.
Whenevera diskette is beingspun, ils numberoltracks and density are identified. This information
helps the DFS to skip altemate tracks ifa zI0 track disk is in use in an 80 track dnve and also switch
the FDC to single ordouble density.
The net result is €xceptionalresponse and user friendliness.
Outstanding speed too.
As shown in th€ benchmark t€ston the opposite page.
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A COMPLETE 64OK DISK OUTFIT AT ONLY t209.95 INCLUSIVE:
_ ONE EO TRACK DOUBLE SIDED DISK DRIVE.
- ONE DOUBLE DENSITY DISK INTERFACE.

- ALL LEADS AND MANUAL.

- WORD PROCESSOR.

- ELECTRONIC SPREADSHEET.

- SPELLING CHECI(ER.
- DATABASE.

- STOCK CONTROL.

- MACRO BASIC.

- FULL ONE YEAR NO QUIBBLE WARRANTY.

Optlonal extra:
- DFDC instead ofDDFS: 110.00.



CUT THE COST OF RUNNING YOUR MACHINE-: : ,.k DDFS comes with free bundled software: (see picture 5).

::l:disk Database - a fast, efffcientand flexible disk based random access database.:,: :or prescdption records, club membership etc.
: rl:disk wordprocessor.

- : : licalc electronic spreadsheet.
:::ck Control - very useful for small commerce. Features include menu driven.

:!- io follow operating instructions, stock items can be grouped by categories. by: ers. by frequency of movementsetc. Stock valuation report {invei-rtory)Jale pnci:- -. order forms can be printed automatically as requesred.
- ,- e\rcon - the most successful spelling checker with English, French and German. :lary. Self dictionary generaling capability.

"1:cro 
Basic - a BASIC program g€nerator capable of using bits of old programs to

. .:e new programs. Simply ingeniousl
lenchmark for disk drive and disk utilit,es.

{ _ OUTSTANDING PERFORMANCE:
,..eLowshowslhebenchmarktimjnslorSTLDDFS1.4Theb€n.hnarkcon!srsord!kc!::DniiLchasev€andloada

. j.3m openand.lo* hles. BPUT. BGETnnnssand numb"6,Iormarandre.!.d:i.:: .nd savarLabt€ upon requen
..lned in SolLdsk DarFS tkcr Man,,:l

':5ma rens81lo89ar€thesameasusedbymanyrevj€w€rcTh€t,me,!€\Fr.!:e.n*.ondsandpansotlo()lhola
: Ih€ dEk drives are n h 40im ln.L doubte stded MITSUBISH I t4,f53 ii€ c ,ier!! arp verbalrn Darahte NtD 557 senes

::.ubL€d€nsiry,doubl€rd€d.preleriffedioensureiharrhemed,a6tre?or:::€lcrandmechanr.alderedsandconrarn,ns
' . 5enchmarl prosram Ther.stittoadedjntom€mon/.lhedrivemoroi::.r::.r€dionopcompt€t€ty2fcondsbeh!€€n
: .mrnssasplesaretaken andthemeantjm€6.alcutat€dautoma..atj!

r: OEFFNbI:REM Sru. a 161 program.
: T TIME

:: 'SAVE A E000 +4000
rr TM - T.i

.: nqsare includ€d in rhe Uer Manual
\.s.aLled l0tim€swrth3*c inr€tuat. rhe mean r6uh r. ,..r€C ai Bl

::\CHMARK DESCRIPTION S DTIME D/DTIMEi. iale l6t 2.62 1.43
: Load l6t 2_45 1.23

:oo rimes 2o.1o 20.t6 .s..norel
-i: ,)p.no[t.trd prlDt

:000 number. (256) 5,a4 4.66

:ooonumbeB 1255) 4.jZ 4.14

:0o80br1..strrss 6.ra 4.91

:oo8obrr*nnDss 4.90 4_31
: t BPUT 100 b!.rG (255) J.Ol 2,06:; BGET l000brt€6 (255) r.E8 l.S2

. :r. ri WheD.v€r a 61. t! ro b. ope...l, STL DDFS eurom.ticlly r.r...he. the dtsk dlrect.ry, rhus preu€nritrg,-.n€ou. dist chang.. M.nt ot!.r DFS'.do.or t k€ rh...me c.re, .trhough yl.liting a much shorte! dm€, .nd
' 5.ould..cld.nt.tlyrtoDth.progr.E.

:rC2000words(17811by,tes) 16.80 sec. (41.40 sec. with AC.
:: Scribe

: rnt 2000 \rords (17811bytes)4.20 sec (9.80sec.withAC.90DFS)
:1 Beebug's Masterfile:

' r records 1 to 20 in PEOPLE sampl€ database, the database is pr€sorted on field 2 then the
: gram is asked to sort on feld l. the hme is then taken:56.23 sec. 1127 .86sec. with AC.90 DFSI.' ..e rimingsarermprovedeven lunherrndoubleden.irymode.

OPERATIONS
FORMAT 4OTNACKS:
fORMAT6OTRAC(S:
VERIFY40TRACXSI
VERIFYa0TRACI(sT
BACI(UPOI AOTRAC(S:
BACKUPO2 SOTRACRS:
COMPACT lOOX.IO FILES

S/D TIME D/D TIME
t7.74
33.22

9_30
17.84
37.69
39.46
22.42

17.74
33.22
9.30

t7.84
37.59
39.46
18.82

- e figures speak for themselves.

7 - PBICES (including P and P and VAT)
STL DDFS (disk chip upgrade lor BBC B) . . . . .!39.95
STL DFDC for those who have Acorn DFS . . . . . . .149.95
640k DISK OUTFIT {compl€t€ packase) ........1209.95
1.3MB DISK OUTFTT (with tlvin dnves). . . . . . .€359.95
2.0ROM Upgrade (available soon) . . . . . . . . . . . . .f10.00

To order. you can use the coupon. Access and Barclaycard
holders can ring direct:

HOWTOORDER?
You can order any item using the coupon. Prices are inclu
sive ol VAT, post and packing. Acc€ss and Barclay card
holders can plac€ theirorder by phone.
Ed ucational a uthorities. Acorn dealers and OEMs can o btain
quantity discounts.

Name

l- DDFS dramatically increasesthe op€rating speed ol your soft.uare, including wordprocessors
= Wordwise, View, Scnbe, databas€s like Masterfrle. Starbase etc.

lLsk engineers won l stop there.

ONE ROM TO RULE THEM ALL
?ady a super minifloppy (2.4 MB)and controller ior under f400, a 1oMB integrated Winches
,aId disk for under !600 AND AN EVEN MORE POwERFUL 16K BOM (2.0 UPGRADE)with
ned specifications below are planned for Christmas

inlimited numberolentries into the disk directory.-'e ize dnd disk sup (an be as bigds I6MB.
..nmediate recovery ol accidental file deletion.
3uilt.in wordprocessor in place ofthe classical *BUILD.
Drsk sector editor, disk search and replace, tape to disk. disk to memory below PAGE, d,sk
:lcation.
lnstant data encryption and decryption using 256 byte singl€ k€y (expandable).
luadruple FDC dnv€rs @271, a272, WD 1770, WD 2793).
3AM Disk facilities iorSolidisk Sideways RAM.

C - SOLIDISK DFDC:
THE ONLY SYSTEM TO ADD DOUBLE DENSITYAND KEEP COMPATIBILIry,

. rur BBC is already fitted with Acom Single Density DFS, you can ADD double density to your
::em and KEEP the exisring DFS with Sotidisk DUAL FDC Fiting System (DFDC)- ljsk DFDC system overcomes the problems caused by around 5% of the games specially
:e produced by Acomsoft newest releases such as Elite). These programs (directly ) controls the

'--1 thus requirjng its presence.
' lLsk DFDC ROM controls BOTH FDC at a flick oi a switch, you can choose the new FDC Ior

:2d orthe old 8271 forAcornsolt game disks.

Credit Card Account

Callers are request€d to ring first for appointment

Iotal

SOLIDISK TECHNOLOGY LIMITED
17 SWEYNE AVE
SOUTHEND.ON.SEA
ESSEX SS2 6JQ t

SoLIDISK's NEw TELErHoNE NUMBER' SOUTHEND (O7O21354674(l0lines)
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Title
Publtsher
Machlne
Prlce

Meteor Missioo
Acornsoft
Model B
1.9.95 cassette,
tl l.50 dtsc

the Acornsoft range in that case
but nothing to set the micro world
on fire.

These two elements have
com€ together in this program, a
simple but fascinating game.
Each Drogna is one oI five dif-
ferent shapes and colour. They
are laid out at random to create
the playing board. The two op-
ponents have theL bases at the
top and bottom of the screen and
progress outwards lrom these by
moving onto valid Dtogna. A
legal move is one onto a drogna
the same shape or the same col-
our as that displayed. The sym-
bols change at random.

Each player continues the
"span" of his/her move until no
further progress can & made or
for other tactical reason. Th€
character curr€ntly able to move
indicates this by turning its head
from side lo side. The aim of
each player is to win the game by
reaching a points total of 900.
Three sets oI booty are available
half way up the sides o{ the play-
ing area. The first to be collected
is worth 100. the second 200 and
rhe third 600.

This is where Drogna
demands taclical play. The 600
point diamond is always going to
be required to win. Players can
rob each other of 'swag" that
each is carrying, and of "store"

-swag they have placed in their
base - so that a number of alter'
natives are available to each
player at every move. A good
tactic is to drop lower valu€ swag
near to home base before going
for the 600 pointer, since "store"
becomes safe when another
"swag" is deposited with il.

II all this sounds a little com-
plicated then don't worry: it
becomes quite clear as you play
and the Acornsoft documenta-
tion does an excellent iob ex-
plaining the subtleties of the
game.

It should b€ made clear that
this is not an arcade game, bul a
tactical thinking game. If you are
not in the mood. the colours and
shapes of the Drogna board can
weave some misleading pattems
and the superb winning move
you had thought out a moment
ago has disappeared into thin air.
Like all such games, it can be
Irustrating but more often than
not satisfying.

The game is two player and
could prove a winner with the
family at Christmas. Whether it
will hold attention into the new
year only time will tell. \,{/ill we
get Drogna playing clubs spring-
ing up all over the country? lt cer-
tainly has addictive qual,ties and
is very well presented on screen.

Ratings Table:

The release of Meteor Mission is
Iikely to be overshadowed
somewhat by the "super games '
like Elite which Acornsoft give the
full keatment. lt's not at all a bad
game however. A bit conven-
tional I suppose but fun to play.

The mother ship cruises
across the top of the screen
waiting for you to release your
lander for the hazardous journey
lo the planet surlace. The route is
blocked by small and large
meteors (v€ry much like those
from the original ZX81 Meteors),
other alien cralt and bombs, all of
which are {atal.

On the surface awaiting th€
ship are six humanoids, th.€e
€ither side. When the airborne
hazards have been negotiated,
the lander has to accurately drop
onto one oI the two landing pads.
using the thrusters if necessary.
Thrust is automatic on the way
up. but you do get a las€r with
which you can shoot meteoE and
oth€r obiects getting between you
and the mother ship. Bas,cally
th€ control5 are left. rght and
r€lease/thrust/fire - all one key
(or the lire button). There are
200 points for getting a
humanoid, 300 for getting back
to the mothership and bonuses
Ior shooting meteors.

The crash sequence is a little
disappointing since it is used
quite a lotl A quick flicker and the
standard white noise reminiscent
of lander programs everywhere
When 'Game Over" appears.
lhere follows the inevirable Roll of
Honour.

Sound is not utilised as w€ll
as it might be in this game and the
graphics are not sensational. The
bombs and comets are colourful
but the meteors are not solids
(easrer to move around). The
pink surface and light blue ship
add to a sickly looking screen. lt
is the actual playability o{ the
game if anything that merits a
look at Meteor Mission. Conhol
of the lander is instant and all
movement very smooih. Perhaps
it is just that the game is a classic
and aiways fun. A fair addition to

Batlngs Iable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
70%
90%
70%
60%

Title
Publtsher
Machlne
Prlce

Drogna
Acornsoft
Model B
c9.95, Cr r.50

Drogna? Ring a bell? See the
television series? The adventure
game tackled by various per-
sonalities on early evening BBC
2? Well the name is about the on-
ly el€ment which has transferred
directly from the seriesto the soft-
wate.

In the relevision game lhe
Iinal obstacle for the two remain-
ing adventurers was a maze.
across which they had to make
their faltering way, trying to
outguess an invisible opponent.
Within the qame its€lf there was a
puzzle connected with the use of
an alien curencg - Drogna.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
80%
90%
76%
80%

Title
Publisher

Machine
Price

Joy Rom
Wlzard
Development
BBC Model B
f,17.50

Many of the commerical style
games for the BBC micro do not
allow joystick conkol and some
of you may be thinking that the
consla6t keyboard bashing will
damage it for ever. This ROM -imaginatively named the 'JOY
ROM - aims to solve all your
problems by allowing you to run
games which do not support
joystick conkol to be used with
the standard Acorn analogue

MODEL B/ELECTRON
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-.lsticks or Atari sticks (in the lat-
:r case, The Wizard Interface
-:ust be purchased separately).

Being on ROM, it can be
:rlled up immediately by typing
rJS <RETURN) Then you

: ln follow the on-screen instruc
'rns from there; or so the little
:aflet leads you to expect. Un
:nunately, 9ou have to be rather
\perienced to get even to this

!:ag€ because the instructions on
:ring and using this ROM are
?ry ambiguous and downright

-::sleading in places.
The instructions casually tell

. ru that LINKS33 needs moving
-om WEST to EAST to enable
-e JOY ROM to work in iC100
:: IC101. I'm sure that inex'
:?rienced users would be rather
: rnfused already. Some of you
-right have reaLised that rhis is
:cessary because Joy Rom is a

={ ROM instead of the normai
'{ type. You might also knou,_ar this change means borh
1100 and IC101 can only ac-
::pt 4K ROM,zEPROMS which
::ectively means that one ol the
, .kets can not be used. The in-
,::uctions fails to tell you this.

Worse still, the actual soft
.are isn't much better either.
-,ere is no way of setting the

,:lsitivity and there is no protec-
- n against BREAK. Also, as far

.. Ican tell, it only caters foi
::mes using negative INKEY. To

a it all, Ihave a sneaking suspi
rn that this ROM will not work
: a sideways ROM board.
.iinitely not recommended.

Ratings Table:

N/A
N/A
30%
30%
30%

Title Sptdtre
Command
Superior
Software

Vachlne BBC Model B
Price L7.95

-1e year is 1940 and the forces
:: the Luftwaffe are preparing to
: :ar way for the invasion of Bri-
::n. They underestimate the
-:.olve of the RAF pilots who,

although heavily outnumbered,
made every aircraft count in their
flight for liberty. . . Heart warm-
ing stuf{. isn t it.

You are one of the 'few' and
the task is to shoot down the
enemy fighters before they can
attack and to prevent them from
dropping saboteurs by parachute.
Well. you are in fact giv€n an out,
of the'cockpit view and must line
up lhe enemy fighters in your
sights and blast them into a
million pieces. You have to
watch your damage points
luhrch go down every time
!ou're shot at or a parachuti'st
manages to escape) because
when it goes down to zero,
you ve had it.

The rdea is a bit (very) old
and the graphrcs are nothinq to
wrire home about (in fact, there
isni a single multi-coloured
character in sight) and the usual
features such as sound onloff
option and a freeze option are
missing For those who still enjoy
mindless blast-em-out-of the,sky
games rather than the new wave
of impossible-to-control games
u,hich requires 11 fingers, it may
b€ wonh adding to your software
coliecaon For othe6 however.
Iorget rt

Bathgs Table:

could this be an. . an original
game? Well, regular arcade goers
would not recognise thrs game
b€cause it's a conversion of an
Atari VCS game! Still, don't let
that put you off. The original has
been improved out oI recognition
with the use of multi-coloured
graphics, nice animation and
sounds, but what happened to all
the exta features we have come
to expect?

True enough, the obligatory
hall of fame feature is included
but where is the sound on/off op-
tion or the freeze option? And if
you press some of the function
keys when you enter your name
in the hall of fame, you get some
very interesting effects: such as a
BAD MODE enorl I must confess
that the game itself is fairly addic'
tive and willprove to be challeng-
ing for the first few goes bul I'm
not so sure of its long term ap-
peal.

Ratings Table:

Having tried both, I found
joysticks easier.

The game starts with a little
figure running towards a four
wheel buggy, the dune rider. As
he disappears on-board the
ground scrolls horizontally ftom
right to left, giving the impression
of movement in the opposite
direction. The dune rider can be
moved horizontally in either
direction or made to jump off the
desert surface. The aim of the
game is to shoot aiien ships in the
sky whilst avoiding obstacles on
the ground. There are seven dif-
ferent alien ships altogether,
although only two types appear
initially. The others appear later
in the game as the score pro-
gresses. There are two different
obstacles on the ground, lava pits
and radioactive rocks. Lava pits
have to be iumped over, the
rocks have to be shot first to make
them safe to jump over. At least
that is what the inslructions said. I
found that shooting at them
made no difference, jumping
over them was suflicient.

The alien ships move about
the sky in two ways. Some stay in
the same place horizontally and
merely move up and down,
whilst the others also move
horizontally giving an overall
diagonal movement. Whatever
the movement, the ships still
spend their time dropping bombs
at you. When an alien tanker is
hit it drops a fuel cannister which
has to be caught to top up the
ever decreasing fr-rel supply on
the dune rider.

The program gave no trou.
ble loading, and the initial
dlsplags are very good. The
horizontally scrolling graphics are
excellent, and response to the
controls is good. When using
joysticks the fire button fires
bullets both horizontally and ver-
tically, but as yet I have found no
use for the horizonlal firing. The
explosion sequences, particularlg
when the dune rider gets hit, are
very good, as is lh€ suspension
which move up and down as the
level of the terrain changes. The
sound effects are acceptable be-
ing a good partner to the graphics
without being overwhelming.
They can be disabled and re-
enabled from within the program.

SOUNDS
GRAPHICS
DOCUME\TATION
VALUE FOR YONEY
OVERALL

70%
60%
70%
65%
66%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
75%
60%
70%
69%

: )tlNDS
JRAPHICS
OCUMENTATION

. ,1LUE FOR MONEY
!,ERALL

Tttle
Publlchet

Machlne
Prlce

Tttle
Publtsher
Machlne
Prlce

Dune Rider
Mlcro Power
Model B
L7 .95

?ublisher

Wallaby
Superior
Software
BBC Model B
L7 .95

In this game, you pial.rhe pan of
a boxing wallaby u,ho has to
rescue the babv walab,.,from rts
cage. The wallaby rs 

-krlled 
on

contact with the monkeus Lrho
kidnapped the baby or the apple
cores thrown by these vicious
mammals. Of course, wallaby rs
nol without defences. He can
punch the marauding monkeys
and he can leap over them wrth
one swift bound.

At this point, you may be
bursting into sweat thinking:

A galactic courier riding across
Ihe desert, shooting the enemy to
save the planet. This is the
scenario of Dune Rider. a recent
release from Micro Power. Right
from the loading sequence this
game shows more class than
most on the market. The instruc-
tions scroll steadily up the screen
whilst the cassette keeps running,
settlna the sc€ne and listino the
conft;l keys. These can- be
changed to whatever the player
fancies, or joysticks can be used.

:,8 COMPUTING DECEMBER 
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The gam€ starts with only
alien scouts and the occasional
tanker to aim at. Scouts only earn
10 points so scoring is fairly slow.
The tanker is worth 120 points
with a bonus for catching the fu€l
pod as it falls, so for a good score
this is really necessary- The third
typ€ of alien, the orbiter worth 20
points. appears once 1000 points
have been scored. This took me
so long I was beginning to think
they didn't exist. When the other
fout aliens appear I haven't found
out yet, as I have onlg managed
lo score 1970 points. P€rhaps at
2000?? The obligatory three lives
are given, but no mention is
made of earning extra lives at a
particular scoring level.

My only criticism ol the
game is that I found it loo dif-
ficult. Having to concentrate on
the alien ships and avoid their
bombs whilst avoiding the lava
pits and rocks is not easy. Some
of the lava pits are diflicult to see
and controlling the jumping is
tricky. I frequently found myself
jumping too early and landing on
the obstacle. There is no facility
for s€tting the l€vel ol diff:culty so
you have to take it as it comes. lf
the starting level had been a little
easier, and th€ other alien ships
introduced earlier it would have
been betler dill. When the third
ali€n ship comes in at 1000
points the game speeds up
noticeably and it quickly goes
from hard to near impossible-

Overall this is a very good
game with exc€llent graphics and
sound. It contains all the
rafinements such as sound
disable and re-enable, pause and
continue in mid screen. and on'
screen scoring. lt is only a one
player game. but there is a high
score tabl€ for those who wish to
comp€te against each other.
Perhaps if I get better I might find
oui where the other aliens have
got to. In th€ meantime lhe
planet looks doomed.

Batlngs lable:

Superlor
Soltware

Machlne Model B/
Electron

Pdce L7 .95

The game is simple to play,
but to build up a good score re'
quires a c€rtain amount of
shategy which only comes with
practise. Character movemenl is
v€ry smooth and kegboard
response good. I found propor-
tional ioyslicks diflicult to use, but
perhaps the swilched variely
would be better. Sound ef{ects
accompanying the eating of the
cherries and the killing of the
Gremlins are quite acceptable.
but there is a tune which plays
continuously while the game is
running. This soon becomes ir-
ritating and can only be turned off
by disabling the sound channel
before the game is loaded. but
this also removes the acceptable
sound effects.

Overall I lound the game en-
joyable. It was very easy to play
but with plenty of scope for im-
provement. Good graphics
coupled with a different screen
layout lor each orchard (at least
up to screen five which is as far as
I got), gives an interesting varia-
tion as the game progresses. An'
noying features were the inability
to selectively disabl€ the sound
track, no pause leature and no
variation in the starting level of
difficulty. The game may get
more diflicult with each screen.
but at the low€r levels this was not
obvious.

Ratings Table:

Ntfty Ltfty
Vlslons
Model B
f.6.95

Enjoy the ultimate in shopping
experience - take all you can
carrv awav with vou. Except for
the one slight hitch that befalls all
such ventures, you can certainly
keep what you can take. lt's iust
that you have lo avoid being
crushed by the lifts as you wander
from floor to floor. Unfair you sav

- not so, say th€ management
who in th€ir magnanimity allow
vou the freedom of lhe store.
ihev sav the rewards are there
for thos€ that deserve them and
as they give away so much oI
their stock to you they might as
well have a little fun while you
have yours.

The screen is divided into
rows and there are a number of
lifts travelling up and down. You
start ftom the bottom floot and
must get to the other side of the
floor to get to the next floor
where you must cross back to get
to the next floor and so on. until
you get to lhe top when you will
go onlo a scr€en with more lifts to
contend with. The concept is
devastatingly simple but in prac-
tice it turns out to be both
challenging and extremely addic-
tive. The cute characters are in-
credibly well defined and well
animated. The "Entertainer"
played constantly in the
background boosts up the enioy-
ment of this already enjoyable
game a considerable amount.
The game becomes more and
more difficult until you lose all
your thre€ lives.

"Nifty Lifty ' lacks some of
the professional touches found
on games by Acornsoft and Micro
Power in that it does not have a
high score table and you can not
Ireeze a game but it is so in-
cr€dibly addictive you're forced
to have "Just-one-more-go".
Recommended.

Ratlngs Table

Ittle
Publlsher
Machlne
Prlce

SOUNDS
GRAPHICS
DOCUMENTA.TION
VALUE FOR MONEY
OVERALL

100%
100%
70%
70%
85%

Tttle
Publtcher

Mr Wlz

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
90%
50%
80%
85%

Mr-Wiz is a magician who spends
his tim€ running tound an or-
chard eating the cherri€s and
avoiding the Gr€mlins. Unlike the
Pac-Man style of chase with a
pre-defined maze, Mr. Wiz can
go anywhere in the orchard but
his pursuers can only move on
the paths exisling at the start of
each screen, or along the path
created by Mr. Wiz as he moves.

The programs. consisting of
a number of sections of BASIC
and machine code, loaded
faultlessly. The playing inslruc-
tions w€re clear, but only ap-
peared during loading and could
not be relerred to while playing.

Mr. Wiz responds to the
standard Z,X,?, * to control his
movement, and the space bar to
throw his crystal ball at the put-
suer. He can also be controlled
by a ,oystick. The aim oI the
game is to eat all the chenies in
the orchard while avoiding the
Gremlins who emanate from a
mushroom at the centre ofthe or-
chard. The Gremlins can be killed
either by being hit by a thrown
crystal ball, or by being squashed
by a falling apple. The apples,
scattered around the orchard. fall
toward the bottom of the screen
when the grass under them is
removed as Mr. Wiz passes by.
They fall as far as the next patch
of gass killing everything in th€ir
path, including Mr. Wiz if he still
happens to be ther€.

Points are scored lor each
cherry eaten, with a bonus of
1000 points for eating the
mushroom home of the
Gremlins. However this makes
the Gremlins very angry and they
no longer stick to the paths but
home in on you straight across
the grass. In view o{ the limited
size of the orchard, 18x12, this is
not to be recommended if there
are many cherries left to be €aten.
As each screen is cleared it is
replaced by a different orchard,
but still with the same aim. Three
lives are available with an addi-
tional lile gained lor every 10000
points scored.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
80%
80%
75%
80%
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Title

Publlsher

Yachlne
hce

Denls Through
The Drlnktng
Glass
Appllcatlons
Software
Speclallttes
Model B
t5.50

:his is a texi only adventure, or-
:rodox in construction but mosl
-xorthodox in content. You play
:re role of Denis Thatcher,

^hose fir$ objective is to escape
::re clutches of Maggie and find
:re hidden booze at No. 10 to
-:rstain you on your travels to the
.ventual sanctuary of the
Gravediggers Arms. On the way
_,ou will encounter many contem-
rorary political figures such as
ieith Joseph, Ken Livingslone
:nd Arthur Scargill. lt is great
'-n. provided you have the right

'ort of anti-eslablishment. Plivat€
iye type sense of humour. Play-
19 this made me reflect on the
:onservatism shown by the maior

'rftware companies in marketing
lames. Not only are "new" ar-
:ade games usually variations in
:.1 too familiar themes. but
:dventure games still, in the
:iain, seem to involve dwarfs.
:.ves and lamp canying. Why.
: r why, when the whole range of
,.Jbjects available to novelists and
::amalists could be used?

Don't expect a maslerpiece
:: coding like Snowball or Twin
:.:ngdom Valley though. The
:3me structure is very simple
! :]ce it is a conversion of a pro-
::am written originally Ior the
:pectrum using The Quill. Thts
:.'o accounts lor the tangled web
:: GOTOS and GOSUBS which
-ake cheating your way through--.. adventure harder than play-
-g il straight, but at least reminds
.:r.r why you paid th€ extra for
- e BBC micro in the Iirst place.
::e game also has a Ieature

^:lich I normally dislike in adven-
--res - "killing" you fiust ending':e game in this case) without
^arning, for example when you
-ove into some new locations

^:lhout carrying the requisite ob-
er. I find it forgiveable here
:€cause the save/load routine is
.ery fast, and th€s€ and other
::emature ends ar€ usually ac-
::mpanied by some wihy Sun
- ?wspaper headline about
-lenis s misfodune.

The adventure is surprisingly
difficult to solve because of its
unonhodox nature - you do
have to think in a different sort of
way. I must admit that I got stuck
on the first task ol finding the flask
from which you musl drink to get
past the firsl ten moves. Being
qhort of rime for lhe rpuipw I

rang the author in desperation
who was very helpful.
Thereafter, you must take a drink
about every ten moves to avoid
sobering up - a joke which
wears rather thin after a while.
One of the bett€r features.
however, is that HELP produces
different messages in different
locations, often terse and rude
but usually providing an impor-
tant clu€. Incidentally, the
descriptions and messages ar€ all
in verse - as poetry it ranks
alongside Rup€rt Bear stories.
but fits well with the general at-
mosphere of the thing. A final
word o{ warning - there are
some naughty bits. I had to send
my eleven year old daughter
from the room to try the word ob-
viously required in one situation.
Result - another embarrassing
exposure in the Sun!

Ratlngc Table:

might turn the Beeb into a
musical instrument.

It is an unfortunate fact that.
apart from the educational and
theoretical, the BBC does not
pack much of a musical punch.
None of the micros do. MSX may
of{er Yamaha synth add-ons but
that is a new area entirely. The
BBC can also use MIDI to conkol
or digitally record from MIDI
equipped synthesisers and drum
machines. Acorn have got
something up their sleeves this
Christmas along the lines oI a
cheap keyboard and interface fo.
the BBC.

Drum Kit is an attempt to
simulate some of the hardware in
software. All four voices are
employed and BBC sound soft'
ware well exploited. The display
is well thought out. Even if the
colours are not to your taste, they
ar€ at least contrasting. Sixteen
beats oI each voice are displayed
in each page.

Drum Kit starts up in demo
mode and from here there are
two types of editing. Firstly you
can switch the buttons (notes,
beats) o{ each voice (called
Snare, Bass, Electro, Sticks) on
and off. All buttons can be
cleared if you foul up. Movement
of the cursor is through the cursor
keys. Return turns on and of{.
Space moves to the next page
11-16, 17-32 etc). Escape take,
you to the second ar€a of editinq.

This is the "Values" page.
Here a number oI boxes repre-
sent increasing and decreasing
the values of tempo, beats to the
bar, number of bars and Start
Bar. Put the cursor,n the box and
use Return to change value. This
sort of editing is very friendly and
encourages experimenting with
various combinations. The Start
Bar marks the area oI memory in
which the rhythm section is to
reside. This combines w,th the
save facility to allow the conslruc'
tion of complex structures in sec-
tions. A saved file is defined by
the Start Bar, number of bars and
bar length. The four voices and
accents are stored. no other
subtleties such as volume, tempo
or bar segregation.

Values also sets the
metronome on and off. lt uses
the Iourth voice and plays a
background beat on the lirst beat

of evety bar. The mehonome is
useful in coniuction with the "T"
tap key. This enables real time in'
put, for practice or for inspira-
tional editingl

Envelope editing and saving
is an entirely s€parat€ lunction,
accessed through the volume
page of "Values". lt is a conven-
tional Envelope editor.

Drum Kit tri€s very hard to
supply the features needed by a
practising percussionist but,
largely because of the limitations
of the BBC, falls well short. The
sounds are not the most realistic
obtainable. I have heard better at'
tempts at snare and bass. It
sounds as though the author
went for the option of producing
"acceptable" electronic sounds
rather than try for realism. lf you
can lorget the sound and )ust
need something to fiddle with, to
experiment with rhythms, then
Drum Kit will suffice. Don't im-
agine that this. or any other
music utility, can take the place of
th€ real thing, skin. or silicon.

Rattnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
75%
75%
70%
75%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Ittle
Publl6her
Machlne
Prlce

N/A
N/A
80%
90%
85%

fhum Kit
Quicksilva
Model B
L7 .95

Drum Kit is software for all those
BBC owners who have already
wired up their micros to external
speakers, hi-fis, even the P.A.
when it's on hire, and grabbed
anghing and everything which
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Tltle
Publlcher
Machlne
Prlce

option lor Epson RX and FX80
print€rs is very welcome indeed
and increasss the program's
already considerable worth as an
educational tool.

Star Seeker is certainly
worth a look if you already take
your astronomy seriously or rf
you are looking for a new hobby
for the winter. I would also
recommend it as a resource for
the family (it is a part of the home
discovery series alter all) or the
school. Both programs are w l-
ten by Dr Paul Phillips of the Lon-
don Planetarium and if you don't
fancy a trip to London, Star
Seeker will bring the computer
equivalent into your home.

Rlttngs fable:

th€ actual combat. Unlike The
Valley there is no skill element
even here, lor each part of the
combat proceeds unseen as you
press the space bar- You have an
opportunity to bribe each
creature but if you fail they take
all your money anyway.

Then the combat that ensues
is bas€d on relative stren$h and a
random component. I have
hon€slly played more interesting
board games, even on my own! I
cannot s€e an!(hing to prais€ in
this game apart from its speedy
response - well iI the program
does nothing you can't expect it
to take long can you! - and its
number of locations. Definitely a
tape to leave on the shelf. You
have probably typed in better
programs ftom this magazine.

Ratlngc lable:

SOUNDS O%
GRAPHICS 20%
DOCUMENTATION 40%
VALUEFORMONEY O%
OVERALL O%

Star Seeker
Mlrrorsoft
Model B
f9.95 cacsette,
i12.95 dtsc

There are a number of programs
around for the BBC and Electron
at the moment to aid the watch€r
of the night sky. From a hobby
and an educational point oI view,
the computer can be a great help
in this area. Star Seeker is
available only on the BBC and
goes further than any of the pro-
grams so far, as far as the infor-
mation stored, graphical
representation and documenta-
tion to explain what you are see-
ing are concerned.

The documentation tak€s
you through th€ program options
(and there are many) step by
step, from loading the programs,
specifying your location
(longitude and latitude) and time
(+ or - from GMT) to getting a
close-up of a certain part of the
night sky or getting information
on one o{ over 300 stars in the
Stardata file.

Anyone who is taking up thei
hobby of star gazing from scratch
will find a fair amount of in-
troductory information and ex-
planatron of terms. With a good
book from the library, Star
Seeker could prove an effective
way to cut your teeth.

First thing with a star map is
to specify direction of view
(N,S,E.W,O), th€ latter is
Overhead. You can also specify
more precisely in degrees. The
starmap is conslructed and a
number of options listed in a

menu. L lisls constellahons spot-
ted. C constructs a constellarion
map, with names and the option
to print out the plot (so you can
take it oulsid€ with your
binoculars and do it for real). I
gives information on any plotted
star. The star is chos€n with cur-
sor keys and Copy. lnformation
includes the accurale posilion of
the star in the sky, its brightness,
the name of the constellat,on. its
distance in light years from earth
and the times at which th€ star
rises and sets.

U updates the position oI the
stars in the sky at hourly intervals
(caused by th€ rotation of the
Earth). S stops the option. D
allows access to another viewing
direction, T another time of
night, N a new date or location
and E a quick exit from the pro-
gram.

Th€ documentation relates
what you can see on screen to
the real night sky and offers a
number of ideas on how to use
Starseeker to gain information on
what you have seen or to plan
your watching in advance.

A second program, Solar
System, provides inlormation on
the Sun and Moon. Options one
to nine provide information on
brightness, position in the sky.
nsing and setting and so on. Op-
tion 10 deals with sunrise and
sunset. Option 11, the same for
the moon. Options 13 and 14
show positions and other infor-
mation on Hailey's Comet in rela-
tion to other bodies. Scalino can
be changed and orbilal m;ions
followed. lt is all verg com.
prehensive and impressive. The
graphical plots take place in a
central window with information
displayed to either side. The print

SOUNDS
6RAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
95%
90%
90%
90%

Frantlc Flngers
Pourer Software
Model B
82.95

This clever and useful utility is a
program which writes a program
which writes a program! When
you +RUN the program sup-
plied it gives you a choice of two
options (ESCAPE returns to this
menu), one of which permits
redelinition of up to 10 keys, and
the other conversion of key
presses of joystick functions.
When you have chosen your op-
tions the program then saves a
file to tape under a name which
you can choose. The saved lile is
itself a machine code patch which
is the * RUN prior to loading the
arcade game whos€ controls you
wish to redefine. Thus you have
the v€rsatility to create very simp-
Iy as many patches - under dif-
ferent filenames - as you mag
need.

When the patch is * RUN,
the third program within a pro-
gram is created - the small inter-
rupt routine which plays the
necessary tricks with your
operating syslem (it doesn't mat-
ter iI the patch is then overwritten

Tltle
Publlcher
Machlne
Prtce

*-c{--ir.ili,tt 
({!.o,!

Tltle The Latr
Publlehq UtoplaSoftware
Machlne BBC B
Prlce !4.95

ll adventure is your thing then
this program is probably not for
you. On a scale o{ one to ten for
'Memorable Adventures that I
have seen' this one wouldn't
even appear. You guessed I
don't like it. Well done-

The basis of the game seems
good enough but there is a great
gap between what is said on th€
single sheet of instructions and
the actual game. There arc 2O0
chamb€rs in The Lair, sounds
good, this is a rol€ playing adven-
ture, shades oI The Valley, geat,
then things stafl to slip. You have
only about eight commands, all
accessed by pressing single keys;
there are no graphics to speak of
and the room descriptions take
about one line each. not what
one expects at all in todav's com'
puter programs. You have the
choice of four roles all with differ-
ing shength to magic ratios, the
aim is to collect gold and increase
your strength, but it is so boring
that I never got very lar at all.

It is said that there are some
deadly traps and one way
passages in the lair but the only
sort of interesl that I found was

)
t_tt- t
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tions are very limited - a ready
made reply must be chosen from
a maximum of six, when none of
the options may actually reflect
the us€r's lrue response. If you're
considering a prospective lover
rather than someone gou already
know you have to either guess
their responses or invite them to
play the game themselves which
is hardly practical or subtle. The
most entertaining part of the
game is trying to cheat and see
which answers your partner is
choosing without them knowing,
and it's probably the only way
The Dating Game will teach you
anything you didn't know
already!

Ratlngc lable:

N/A
N/A
95%
55%
65%

This is a release from earlier this
year. Iull of utility programs to
assist in the writing, testing and
debugging of your own BASIC
programs.

Some of the routines are
embedded within BASIC pro,
grams. The intention is that you
extract the routine from the pro-

SOUNDS
3RAPHICS
fOCUMENTATION
,'ALUE FOR MONEY
fVERALL

.. :len the game loads). Although
-e final routine is not relocatable_:; research indicates that it has
-.en intelligently placed in the
:::nter buffer - at addresses hex
r30 to 8BF. Although commer-
: al machine code programs
'rgularly pinch'unofficial' areas
:: memory anywhere from &900
-:wards (including those pro-
:rced by Acornsoftl), only the
-ost virulent are likely to disturb
::s patch.

This excellent utility should-:t really be necessary. In my
. ew all arcade games should of''.r options for joysticks and
-edefinition of keys (and also
:eeze gafie and sound off op-
' ons). Software writers please
-.te!

Rattngs Table:

Basic section o{ the program . The
message begins "Welcome
pirates..", wishes that anyone
copying the program should "rot
in HELL" and ends with a
dedication to a friend whose
r€action to all games is "But I
want to kill!".

Technically the game is fairly
medioqe by current standards,
though it is cheap for BBC soft-
ware. The SAS oflicer is
animated by the ZX keys and Iires
with Return. Movement is
hodzontal only and there is no
ioydick option. The static scenery
of street scenes is very nicely
draum (three different scenes) but
the us€ of animation and sound is
exhemely limited. What you
have to do is line yourself up with
t€rrori*s who appear in random
locations and shoot them. You
have to avoid the bull€ts they Iire
at you and also avoid shooting
hostages who are sometimes held
in hont of the terrorists. On
higher screens you have to deal
w h mor€ terrorists and bullets.
Definitely not to my taste.

Redagc lable:

The Dattng
Game
Acornsoft
Model B/
Eleclron
t_tz.95

It is difficuh not ro approach this
software with a good deal of
scepticism and, after spending an
€vening playing it. I can't honest-
ly say it will change your life or
even "help vou understand
yourself and your relationships".
as promised by the accompany-
ing documentation- It does
however ptovide a $eat deal of
entertainment and amusement.

The package comes with a
booklet apd two cassettes divided
into five programs covering dif-
ferent aspects of relationships.
Each section consists of a series
of questions and mutilpl€-choice
answers which the us€r selects
confidentially. Th€ computer

stor€s the answers and produces
an analysis at the end- Most of
the sections can be played either
alone or with a group of people
for comparison results.

The sections are: (1) The
Dating Game, which allows you
to ass€ss your compatibility with a
cunent or prospective partner or,
iI you're feeling really daring,
allows a gror]p of people to
answer the qu€st,ons and let the
computer decide who should be
with whom; (2) General Com'
patibility, which is similar to (1)
except it assesses the compatibili-
ty of people who might spend a
lot of time together without being
physically involved, eg flatmates,
business colleagues etc; (3) Love
Style, which tells you what kin-d
of lover you are and displays the
results as positions on three dit
ferent scales under th€ headings
"fanciful versus practical",
"serious versus playful" and "cool
versus passionate"; (4) Preferred
Relationship, which reveals the
kind of relationship you want and
vour role in it, again showing the
results on a scale in the areas
"giving versus taking", "commit-
ted versus free". "boss versus
slave" and "quiet versus exciting"
and finally (5) Dating Skills,
which examines your social skills
in dating and mating and aims to
assess your overall level of
sophistication.

Even if you can tak€ all this
seriously there are several ob-
vious drawbacks to the package.
Once you've played the games
and perhaps tried them with a
few friends ther€ can be little fur-
ther use for the software. By the,r
nature the answers to the ques-

N/A
N/A
75%
90%
90%

Publlsher
Uachlne
Price

sAs
Commander
Comcoft
Model B
f,4.95

SOUNDS
GRAPHICS
DOCUMENIATION
VALUE FOR MONEY
OVERALL

40%
50%
60%
55%
50%

Title

ire any social sci€ntists in-
. estigating the eflects of violence
. computer games? Zapping
:.iens in space seems pretty
:astract and stylised, but do you
'.ally want gour kids playing the
::le of SAS soldiers gunning teY-
'rrists down in the streets? It's on
., the role playing that bothers
.1e with this one - there is cer-
'3inly no disturbing realism in the
;:aphics. Indeed your SAS hero
:ruffles across the screen with a
:incing stride which belies his
.:1acho image.

The instructiohs present a lot
i pious twaddle about having a

:rblic duty to protect the inno-
:ent in soci€ty from the increas-
rg threat of rcirorists, and the
-risquotation from the 23rd
?salm which remains on screen
.. hile the main game loads
.pitomises the general
:astelessness of the thing. The
::ue spirit of the game is to be
:.und in the REM statements for
rlyone brave enough to Iist the

Tltle

Publlcher
Machlne

Prlce

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Tttle

PubUsher

Machine
hce

The BBC Mlcro
Toolbox
BBC
Publlcatlons
Model B
c21.00
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gram to use in your own For ex-
ample, there is a BASIC program
that demonstrates the two main
ways of plotting a circle. and then
fills it with the new horizontal Iill
command (PLOT 77 ,x,y). All
three pa s are separate pro-
c€dures easily separated, or
rewritten for personal use.

Included with the package
are nine machine code utilities
providing a wealth of programm-
ing genius. The programs vary in
length from &100 to &300 bges,
and so are easily locatabl€ below
PAGE. These are also co-
resident. i.e. they can €xist in
memory at the same time as the
BASIC program you are working
on.

Cross Referenc€r is the first
of these utilities. It enables the
user to obtain a list of all the lines
in which a specified string or
command appears. You have the
option o[ either listing out just the
line numbers or the line numbers
plus the program line.

Packer is next on the list. h
will t€st the length of each oI your
program's lines and crunch them
together if possible. lt calculates
the number of bytes on the line,
then calculates the number on
the second and. if below the
maximum. makes the two lines
into one. This rule continues until
the end oI the program. lt willnot
act on lines beginning with DEF
or REM.

For REMS there is REM strip'
per. References to lines within
the program are changed to
"live" lines. It looks for the REM
BASIC token and therefore will
not remove comments in
assembler. Space Remover is oI
the sam€ ilk. Anoth€. shrinker.
The idea is to actually remove all
the unwanted spaces between the
texl which, under normal cir-
cumstances. make the program
readable. One thing I found
about using this program was that
it encourages th€ correct use ol
BASIC, since if you us€ certain
lazy shortcuts, especially with
regard io variables, you end up
with a syntax enor because of us-
ing the space remover. For ex-
ample:

IFA=SPACE=8

where A, SPAC and E are all
variables. This line becomes:

IFA=SPAC=E

This results in an enor. A THEN
is needed. The utility tokenises
the keywords (identified and
marked in position). For exam-
ple

IFA=xTHENPRINI
TAB(E); 'Hello"

After passing through the crun-
cher, the line app€ars on the
screen as:

lF A = XTHENPRINIAB(t):
"Hello"

which is exactly the same as th€
previous line except that no
spaces are visible. But in ess€nce
th€y are still there, thus maintain-
ing the conect grammar. If you
were lo copy lhis line for som€
reason, the line would take on an
entirely different m€aning wher€
two variabl€s wotrld be made
equal to each other. A and
XTHENPRINTTAB(8)I

Replacer allows one word to
be swapped with another
anywh€re in the p.ogram. Good
for changing variable and pro-
cedure names.

Resequencer will allow you
lo move a block of code around a
program to save having to retype
it again. This is achieved by the
single command line, detailing
the lines to be copied, and then
the destination line number.

Spacer puts the spaces back
in to give a neat and readable ap-
pearance to you. listings (for sub-
mission to A&B). To avoid syn-
tax errors the program is \,!,ritten
to look at the keyboard "tokens"
and ignore some of them. One of
these codes to be ignored is that
Keyword PROC, since to put a
space around this would cause an
error. The call could not be ex-
ecuted. Nor are spaces inserted
at the start or end ol lines (since
these take up valuable memory in
BBC BASIC). The reverse of
Packer reads lines, encounters
colons and invents new lines.

Variable dump is also very
uselul if you are writing programs
for publication. lt sends all the us-
ed variables in your program lo

the screen and, if you wish,
printer.

All the above utiliti€s are
written in assembler, listings of
which are in the manual along
with detailed explanations and
slep by step "how to use" sec-
tions. Amongst the other BASIC
programs on the cassette are
Character Generator, Graphics
Dump and Disassembler. The lat-
ter provides a clear and readable
memory dump and shows ab-
solut€ addresses, so you can tell
exactly where the next pointer is.

Other programs includ€ a
large number o{ sorting roulines,
a RAM ted program. a procedure
for writng the character sel
sid€ways, a speech chip number
generator and a double size
characters routine for use in any
mode.

All the programs are very
well written but some might be
considered just "slocking lillers".
Ther€ are pl€nty of similar utilities
around and the user will have to
decide on how much use he or
she will make out of such an €x-
pensive package.

Tltle
Publtsher

you see on screen. A novel idea
is that the 20 column output can
be printed, on the Epson Bit Im-
age range, as screen dumps and
therelore emerge exactly as you
see it on screen. Another innova-
tion is the 'words per minute'
count that you can be given as
you type text into the machine.
There are other options which
mean that this can actually be us-
ed as a simple text editor besides
just a demonstration.

The database program is
much better and although it has a
low limit on the amount of data
per record it is likely to be of use
to anyone who wants to com-
puterise a small card file syslem.
The program can search the
database using either the lull and
exact stdng or parts of the strings
or in the case of numeric fields.
using equality, less than, more
than or numbers between two
specified values- This really is a
vast range oI options and with the
multi-field sorting routine it is a
better program than at least one I
have used priced at €20.

The Iinal set of programs
comprise the spreadsheet
package and once again these
have leatures to shame many full
priced 'business' programs. There
is a continual update option so
that any change in values is put
into immediate effect. The for-
mulae can contain most of
BASIC's arithmetical operators
and are very simple to program.
Labels are also easy to set up and
there are special keys which will
insert a line at any point. After
gou have prepated the sheet you
can then save and load up the
graphics program. This allows
you to prepare graphs of any of
the rows that you have saved.
There are a number of options
and there is a printer dump, for
Epson compatible printets.

\tl

Machlne
Prlce

This has to be one ofthe very best
value for money packages that I
have ever seen. The idea behind
this collection was that they

e business
e used, by

should be very sim
programs that could

pl
b

small businessmen and wom€n.
to discover if the full versions
could be of use in their work.
What happened was that the pro-
grammers assigned to the project
got so involved that they ended
up producing very respectable
working versions of the programs
instead.

So for your €6 you actuallv
get three business programs, a
word processor, a data base and
a spreadsheet with graphics. The
wordprocessor is the weakest of
the three I feel. There is the op-
tion ol 20 to 40 characters pet
line, which means that output on
an 80 column printer is not as

Mlnl Offlce
Database
Publlcations
BBC B
t5.95
caesette,!7.95
dlsc
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As you can tell this is an im-
r:essive suite of programs and
:t only because of the price. I

:lnnot believe that anyone will
.e disappointed in this package
:.d there must be a number of
-jers of other programs who wish
:al it had been released before':ey made some expensiv€

-.rstakes. The only thing that I
.'ould like is a set of function
-?ystrips but you can always
:ake your ownl

Ratlngs Table:

not hope to compete with the
comprehensive challenge to the
player's tactical, trading and
space fighting skills presented by
Elite. You might well hone your
Iaser aim with Vortex and t€st
your financial acumen with
Planedall. but Elite offers the
chance to combine the lot.

The package includes a
bulky flighi manual, with a train-
ing section for new pilots,
guidelines to the sort of political
systems. alien life forms, in-
dustrial and agricultural
economies the trader will en-
counter. As in the game itself,
there are humurous elements in
the planet descriptions owing
much to the authors' acquain-
rance with the Hitchhiker's Guide
To The Galaxy. The owner of
Elite also gets a handy reference
guide to the keyboard functions
and the other space ships which
he will encounter. There is a
poster with some of these same
ships and a detailed "Observer's
Guide" in the manual. Space
ship spotting is an important part
of the trader's skill.

Finally. the game is accom-
panied by a book called The Dark
Wheel- It rs based on ihe oame
(rather than the more "usual

reverse srtuation) and prcks up on
many of the delaris. drstances,
prices. ship performances. which
form the world of Elite The story
is a powerfLrl one. lhe revenqe of
a father's death. and helps push
the player's imaqination over rhe
boundaries of keyboard and
monitor into the dark void and
whirling stars of the game.

Elite was written using the
BBC Assembler. the final code
being generated from a number
of source files. This method has
resulted in some very impressive
3D graphics, a split scre€n, and

SOUNDS
3RAPHICS
fOCUMENTATION
',]ALUE FOR MONEY
)VERALL

Eltte
Acornsoft
Model B/
Electron
!14.96 cassette.
i17.95 disc.
f12.95 Electron

the storage (in tokenised form no
doubt) of a considerable amount
of information. The space craft
and Coriolis stations are conve-
niently geometric shapes and are
drawn using a hidden line
algorithm in the two colour mode
window. Beneath the window
and in four colours, the status
window provides informat,on on
ship position in relation to other
craft in the area, compass
heading and readouts on energy
banks (which supply the all im-
portant protective shields, fuel,
Iasers and so on). Your initial
Cobra Mk II is supplied with one
forward laser and three missiles.
Part of the skill in playing Elite is
trading successfully enough to be
able to afford va ous items of
equipment for your ship. Dock-
ing computer, scoop, mining,
beam or military lasers, ftont and
rear. anti missile device and in-
tergalactic drive are just some of
the possibilities. The latter is
necessary to reach the other
seven galaxies. This seems to be
necessary if you wish to become
"Elite".

Your initial status is
"Harmless" progressing to "Most
Harmless" (another Hitchhiker
reference) and on to the top of
the range, Deadly and Elite itself.

Acornsoft are running a competi-
tion with a €100 prize each
month up to March, when there
will be a final- So Iar no-one.
either the programmers
themselves. or those at Acorn-
soft, knows of anyone who has
achieved Elite status. The top
end of Dangerous seems to be
the current high score. A
challenge indeed.

The function key plays an
important role in the playing of
the game, accessing various
sources of information on market
prices, available goods on the
space station with which you are
currentlv docked (you don't ac-
tually visit any planets), an inven-
tory, personal status (including
gour standing in the eges of the
police!), plus local and galactic
navigation charts. Withrn the
galaxy il is possible to pinpoint
an9 star and get information
about it. Your local chart shows
the solar systems to which you
can travel with you seven light
year range.

When you have made your
choice, your ship goes into
Hyperspace (Witch space as it is
sometimes called). Space skips or
jumps can then be made
(providing no other ships ar€ in
the area) towards the target
planet. Once in orbit, docking
has to be achieved with the Cor'
iolis station for trading to take
place. Be warned, market prices
fluctuate and some illegal goods,
narcotics and slaves, will have the
police Vipers down on you in an
instant. Pirates willalso prefer the
more valuable cargoes so it pays
to take it easg and play it safe un-
til you can build up some
reasonable defensive capability.

N/A
N/A
80%

100%
100%

Price

.s I spin uncontrollably towards
i:so. my cargo of exotic liqueurs
r'rd wine already lost, scooped
,, into the hold of a pirate ship.' e sound of lasers on the hull of
:v Cobra Mk Il ringing in my
.:rs. I know that another attempt- loin the Elite will be over in a
_ atter of seconds.

Elite, Acornsoft's brand new
-lace fantasy simuation can, and
.. :1. take its players into the fan-
:sy world of deep space. the
.crld brought to us by countless

.::ence fiction writers. and now
:. two Cambridge
-idergraduates from Jesus Col-
.ge Elite is flexible enough a
.-:me to allow the player to live
rt a numbs of roles within its

-rLar systems and galaxies Be a
':3der, the quiet life, a pirate. a
:)unty hLlnter, a miner, or as
iely, a combination of all of
:ese. If you wish, you can even
acome a hermit on some lonely

.iteroid. That however would be
:,xaste of yor-rr considerable in
.stment in buging Elite.

The justification for pavinq at
.ast !12.95 (the Electron
_:cnochrome version) for Elite, is
- ar this game will plunge gou in-- another world. Three lesser

:3mes for the same price could
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Every player will find his or
her own niche within the world of
deadly Thargoids (their fear
glands surgically removed), of
radioactive cargos, of heavily
armed Boas (all ships are named
after snakes), of gripping the
joystick in an attempt to target
vour alreadg armed missile on a
pirate Mamba, reaching for the M
key at the same time, and the
feeling of elation as the credits
you have earned as bounty are
flashed up on the screen. And
still you must do your best not to
relax, as the rear viewscanner
reveals a yet more deadly foe.

Elite is not a game without
fault. For instance, stars do not
travel through transparent
planets, not even in space fan-
tasies. Programm€rs can only do
so much. The Elite package
recognises this and provides the
compensating factors of imagina-
tion. You are much too busy try.
ing to match the revolution of
your Cobra with that of the space
station to wony about details.
The diflerences betw€en cassette
and disc versions on the BBC are
not matters of importance, frills
like quick graphic scenes inside
the space station, although there
is disc accessing for launch from
docking and for Hyperspace.

As well as game lunctions
the keyboard also allows access,
when frozen with Copy, to
various game playing subtleties,
key response, sound on and off
and so on. There is even a
Bitstick option for those lucky
enough to have access to the
graphics ioystick. You can save
your status to disc or tape,
Adventure style.

Well, the escape capsule
ejected safely and my insurance
has provided another Cobra.
Time for anoth€r mission.
another attempt to achieve Elite
status. lt seems a long way off. I

may never make it. But that
doesn't stop me trying. It's worth
it.

Electronlc
Colourlng Book
Addtson-Wesley
Model
B/ Electron
f,9.95

final option proved difficult with
the jogsticks I used since the
calibration did not allowthe cur-
sor to stretch into the extreme
bottom right hand corner. Cursor
keys will suflice anyhow. To lill
an area, all you have to do is hit P
or fire. The fill routine uses the
new PLOT commands from
BASIC 2 and are imptessively
fast.

Drawing involves fixing the
cursor with F or fire, moving to
the end point and fixing again.
Each stage can be deleted by go-
ing back to the DRAW symbol.
Paint can be deleted with D and
the whol€ screen cleared with C if
you have really made a mess.
When you have finished a draw-
ing or you want to go to bed, the
drawing can be saved to cassette
as twofiles. You are onlypromp-
ted for one but the picture is sav-
ed as drawing and colour in
separate parts. When loading
back in,the dtawing file is read
first and then the colour if you
wish.

When gou have got the col-
our sorted out. there remain a
couple of very interesting options
still open. E allows you to experi-
ment with the basic colour set-
tings. so lhat you can choose
from your own paletle. The
numbers one to eight instan-

taneously change one ofthe basic
colours. This facility is great fun.
You can tap away on the keys
stimulating all kinds o{ colour
combination. And if you hit upon
something 9ou like, it can be
save. R restores the original col'
ouring, so don't worry. B swaps
background colour (white to
black). This gives a sort oI
negative effect, since all the black
lines drawn go white and the col.
our mixes are similarly effected.
Great fun.

Now we encounter the one
major problem with the Elec-
tronic Colouring Book. ln all the
very good documentation, I ex-
pected to find information about
how to *SAVE a screen. or
'some means of retrieving files
from outside the program, or a
built-in printer routine (not dif-
{icult to implement one would
havethought). I searched in vain.
Unless you are a dab hand at
screen photography, you will
have to lead your unbelieving
friends or relatives to the com-
puter, or else break into program
to send it of,fto gour own routine,
which is diflicult to do. and
Addison Wesley would
disapprove strongly.

It may be illogical but the
best way to currently make use of
computer graphics is through
hard copy, and the lack of print
facilities spoils the excitment a bit.
To be able to draw complex pic-
tures and then not use them in
other programs is also frustrating.

The above criticism of the
program does not take away the
fact that the Electronic Colouring
Book is a friendly utility, with
which it is easy to get impressive
looking resulls This should ap-
peal to children and those of us
adults without a grain of artistic
talent. The artist who came up
with the example pictures certain-
ly has that talent and they are
almost worth the price of the
cassette themselves. The one
thing that seems to keep people
glued to a compuler screen for
any lenglh of time is colour
graphics and thrs program allows
the user to produce some very
nice examples. A shame that the
facililies are not there for showing
them of{ to a wider audience. I'm
sure that a child who had created
something with the Book would
like to take it home to Mum.

Tttle

Publlsher
Machlne

Prlce

Rattngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

The electronic colouring book is a
very attractive package indeed
and to some extent a useful tool
for drawing and colouring screen
pictures on your Beeb or Elec'
tron. The tape contains the con-
trol program and 18 examples of
what can be achieved. These pic-
ture files include stunning pic
tures ofsnakes, a butterfly, fuuit,
racing car and so on. The
packaging uses one of these
drawings. Kimono.

First and foremost, Elec-
tronic Colouring Book. as the
narne suggests, demonstrates
what can be achieved by colour
mixing th€ palette of BBC and
Electron, and by changing the
Iogical assignation of the available
eight static colours.

The screen displays a blank
white background sketching
sheet and a menu oI colours
along the right hand edge. The
bottom option is DRAW. The
cursor can be moved with joyst,ck
or cursor keys to make the choice
of current colour or DRAW. This

90%
90%

100%
80%
95%
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Beeb ROMS scrutinised:
Watford Electronics

Buffer and Back up RoM.

under their 'star' command
headings. r,ROM is, in fact, a
normal OS command (equivalent
to *FX141) which enters the
ROM filing system. Following it
with + CAT {or '! .) produces a

.ou have a long document or
rng to print, it is handy to have
)rint buffer which will hold the
'iplete text and send it to the
:er automatically while you get
''vith something more produc-

?. using the computer normally.
e Buffer & Backup ROM pro-
?s this lacility, though you also
ed some separate RAM in a
)M extension board of ap-
:Driate design - a number of
.e are available. The com-
nd +BUFFER looks for RAM
:he paged-ROM area. and, if
sent, it is cleared and a printer
.€r routine is copied into it.
j happens automatically on a
i start. after which *BUFFER
i es to clear the RAM of text. lt
st also be issued if you have
?rwritten the RAM, for exam-
by using it for data storage.
At switch-on the message

rnt buf{er in page N : XXXX
es free" appears, where N is

location oI the RAM. and
.XX is IDFF lor an 8k RAM.

remaining 513 bytes being
up by the printer driver
. 't HELP BUFFER also

)duces t
r buffer
ect the
s call a

he message. To use
,, FX5.3 is issued to

printer routine. After
nything sent to the
from WORDWISE or
(after CTRL B ).

ter, eg
T''

.. into the buffer. Ttansmis-
r from the buf{er to the printer

.:nlronics only) also com'
.rces if the printer is on line. If
-: text is too long for the buffer
. surplus is transferr€d as space
-cmes available. ie at printer
:ed.

Once buffer input has ceas
: the computer can be used as
::mal while the printer chunters

all 'iFX5 calls are in-
-repted until the buffer has
-ptied. The manual doesn't
:rtion a oasty trap - ,:,BUF
:R temporarily annexes three
:jes of memory from &2000 if
: printer is enabled (whether
'line or not). corrupting
:rything in this area. This is
.ily done, for example by clear-
; rhe buffer after a false start on
iting It can also happen on is-

+ BUFFER in WORD'
menu mode, depending

rh€ length of the text and the
sor position. The alternative is
en o[ pressing BREAK with

any keg except SHIFT or CTRL.
This seems safe (thouoh its side-
effects are a nuisance)]brt a sen,
sible precaution is never to clear
the buffer unless the text in
memory has been saved or can
be discarded!

remaining contents of this

list of five BASIC files held in this
ROM. of which the first two are
IBOOT and MENU. After a
SHIFT/SPACE/BREAK !BOOT
chains MENU. which offers a

BACK TO
BASrC(S)
The
BOM

lt f)

Dim 01 Len 01 tt
la

AN!S Dim 01 Len 01 trNtt
oooAF

G
G!s
IS
K
L$
1'lS
P
TS
Te
V
UJ

x
Y
z
al
a
ar'l
am

Dim
Dim

ooo3
Dim
Dim

o1
02

o
Len
Len

o1
o2

rrNrr
r.E1il

o1
19

Len
Len

o
Len

o1
o1

rrErr
..4..

Dim
ooo 1
ooo4
ooo3
ooo3
ooo4

30 oo tt rt

Prro

I
o

oo34
-1
-1comP( ooo7, oo4B)comPs( oo4B>

change o

CONTINUED OVER

:,8 COMPUTING DECEMER 
' 
984

neous
are somewhat miscella-

and best considered

AS

75



D1) Examine the contents
?? E..kup tape pragrams3) Generate a tape-from4) RetLIrn to BASIC

Please enter choice

1944

disc

ROI'I F(C) tilat f ord

o{ a ROFI

i I ing Sgstem
EIect ronics

choice of the remaining three files
or return to BASIC (more ac-
curately to command mode).

The first file is ROMLOOK.
which copies the content oI a
selected ROM into memory from
&3000 upward, and then
displays it in hex and ASCIL
Leading zeros are suppressed in
hex by,tes. but not replaced by
spac€s, giving a very untidy
display. There is no provision for
backtracking or iumping forward,
and lhe most likelg application is
in copying ROMS. for which per-
mission is necessarv

MENU.AL
LABOUR!

have to wait while it wades
through unwanted ones on the
way or skip them manually.

Files to be transferted can be
taken from more than on€ disc.
and a catalogue of these (FLIST)
is built up on each. The program
DISKMNU must also be transfer,
red to the lirst disc (confusingly
under lhe name MENU). making
these extra liles so that a dis.
already containinq more than 28
files cannot be used if a menu is
required. DISKMNU can also be
used wirh its data lile MENUDAT
to give an auto-boot menu option
on discs.

A few improvements in this
routine would be welcome - for
example. it always produce the
prompt 'Change disc' when the
curent one has been dealt with.
even if onlv one was used. and

onlv way out ls to
r program must be
e to set up the files
oad the taDe. and

The third star' command is
*VAR. which lists the variables

in a BASIC program lt does no
list FN/PROCS or resident ir
teger variables. but does cop
with general integers. Rei

dimensions are also i r hex, in
ud,ng leading
splay is not pag€d

paging if you hav(
enabled it. so CTRL/

variables are printed normally
unless they are whole numbers.
in which case they appear in hex,
which is a Iittle disconcerting.
Strings are listed as Dim. length
and current content. while arrav

prevr(
HIFT

be held down to stop scrollir
Finally. ,;TCOPY allor

tape to backed-up onto (

Hobbit or another tape. This
standard utilitu which wor

CHAINe
program

nd file is D-TAPE. which
disc files to tape with the
addition of a menu as

The menu re-
(MENUDAT) to
rAPE generates
is subsequ€ntly

chain a selected
vou will either

:SCAPE,
un twice,
ind again
,uhen the
required

perlectly
and shor
a Hobbit
test this
selectino

lranslers
optional
the first
quires a
follow it
this. If rl

?lo
bt
ler

he
to
M
program chained into a small donr
text window, necessitating an
ESCAPE (if the program permits)
followed bv RUN

Data cRc
ror
mes

errors
ot as
re ttur

can
reeuir(
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necessary, belore transfe. to disc.
The manual suggests the con-
secutive use of D-TAPE and
* TCOPY to back up a disc on a

single drive. rather than 'ftequent
disc-swapping'. Just someone's
little joke.... .l hope?

CONCLUSION
Without doubt the print buffer
facility provrdes the main reason
for buying this chip, as long as
you are prepared to invest in the
necessary extra RAM - as a
guide this review fitted into an 8k
RAM leavlng 450 bytes free. The
other utilities may or may not be
uselul. depending upon the con-
tents ol any other ROMS that you
may be thinking of purchasing, or
have already inslalled. The
manual covers the necessary
ground. though it mak€s few
concessions lo the beginner. who
mighl appreciate a little more ex
planation wrth Ihe old example
here and there. However. if you
frequently handle quantities of
text you might well be more en-
thusiastic about this ROM than I
am.
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SOFTWARE COMPETITION SOFTWARE COMPETITIO

:ris month's competition offers
'1e chance to win an amazing
- ew game from Complete
'.licrocomputer Services called

-:ngo the game that makes
'rn of the English Language-

Lingo is a word game for
:ur players. The computer
ieals' each player twelve ran-

:cm words from a large database
:nd then displays a pool o{ ter-
iinations, articles and co,,junc-

'cns. The plavers then make up
:.-rrrealistic, bizarre or amazing
:?ntences which must be mean
rgful and grammatrcal. using as
rany of the words as possrble.
he.omnLrter awards marks for

rnicacy ;nd ingenuity
Linqo is based on an idea by

ilan Wakeman, who. before
.riting and publishing a number
ri English language textbooks,
.as an English teacher in schools
:rd a Director ol the International
,anguage Centre in London.

The game has already at-
-:acted a great deal of interest
..Jhin literary circles and negotia'
' ons are under way with BBC 2
:nd Channel 4 to turn it into a
:?levision panel game.

HOW TO WIN
{ll you have to do is create an
?\traordinary. Surreahslic or JUSt
.arn silly" expressron Lrsing lhe
llowing words combined wrth

:n9, from the pool ol common
.. ords and terminations. The
,nly limitatioo is your imagina

Fifteen lucky winners will
receive a copy of Lingo along
with a few "goodies" including
Lingo rock, shelf wobblers and

window stickers.
Please complete the enhy

form and send it to us at our
Golden Square address, marking

the envelope "Lingo" competi
tion. All entries must be received
by Friday 21 December. The win
ners will be notified once the
competition has closed and the
results will be published in a
future issue of A&B Com-
putlng. No correspondence will
be entered into with relerence to
the results and it is a condition of
enhy that the editor's decision is
accepted as final.

The competition is open to
all UK and Northern lreland
re a ders of A&B except
employees of Argus Specialist
Publications Ltd. their pdnters
and distributors, employees of
Complete Microcomputer Ser-
vices or anyone connected with
the competition.

ITITTrTIIIIIrr II-acall
piece
often
star

must
be
act
mad

is
city
still
either TET

the
to
and
of
a

an
in
,t
for
by
on

as
with
not
at
but
or

lrom
iI
this
that ?

I

-s
-es
-ies
-ing
.11

-ed
-ied
Jy
-ilv
-er
-iet

-est
-iest
-n
-en
-n\

a-
te-
un- I

If you don't feel these words
inspire 9ou to produce a really
sensational sentence then you
may choose from one oI the
Iollowing additional "deals":

radio
age
rather
everl

across
next
river
more

list
keep
art
are

walk
rain
they
begin

know
do
laugh
whose

night
lemon
above
use
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Gius.pp. de B.nodic,is
When the Eleckon was launched
over a year ago, the cynics in lhe
home computer world thought
that complex adventures would
be impossible lrith the specifica-
tion announced. Alteady the
BBC micro had been accused of
being short oI memory with only
about 28K in Mode 7. Along
came the Electron as a young
Dretender with a maximum of
lnly 21K available to BASIC!
However, lh€ ingenuity and
perseverence of programmers
came through and now there are
many adventures on the market
{or the Electron.

O.K., so what do I think
adventures should have? Well.
since this is an article on the Elec-
tron, its facilities and capabilities
must be taken into account.
Ideally, though, an adventur€
should have an interesting story-
line, one that invites the traveller
to move forward, to surge ftom
one location to another. Th€
most effective way lo do this is to
create an atmosphere, a feeling
of belonging to the adventure
and this can only be done by
good descriptions or displays of
the locations. We've already ar'
dved at one of the current great
arguments of th€ adventure
world... text or graphic descrip-
tions? I will immediatelg stale my
preference. Text only. With the
Elechon, lack of memory has
alredy dictated this choice to
many adventure proglammers
with the notable exception of one
(more later). I find that the views
conjured up by my own imagina-
tion far surpass any cartoon-
quality picture provided by a
computer, however good Ihe
graphics.

A major factor in enioying
any computer game is the ease
with which "contact" can be
made. With adv€ntures, more
and more emphasis is being plac-
ed on speech interpreters, i.e. the
ability to input complex senlences
using nouns, verbs, adverbs, ad-
jectives etc. Whilst it's important
to be able to communicate effec.
tively with lhe computer. surely
it's extravagant with such as the
Electron to have complex soft-
ware taking up valuable RAM
which could be used for more
rooms, more puzzles, more
copious descriptions. The old

Our adventure games
expert explains What he

looks for in a Eoodprogram and reviews
some of the tifles

available for the Electron
to see if they meet his

expectations.

their programs allow only GO
NORTH and not N.RUN WEST
and not W. Why?

THRILL
Maybe we should give some
thought as to why we enjoy
adventures (apart from being
masochistic). The thrill of solving
a problem or puzzle and hence
opening up a new auenue into a
hitherto undiscovered tunnel or
room leading into the unknown
beats all the zappinq and thump-
ing from the arcade game variety.
But funnily enough puzzles as
true puzles are few and lar bet-
ween in adventures. lt is com-
mon to find that you need a red
key to open a red door or a
sword to kill a dragon, but how
many codes to break or pieces of
lateral thinking have you seen?
Worse than this though is the il-
logical puzzle. What's the point oI
a barrier to your progress being
removed by luck or b9 happening
to be atthe ght place at the dght
time? This leads me to the current
fad oI independent mov€ment
and actions of characters. Whilst
it's good to have characters that
can give you help providing you
heat them nicely (by presents,
compliments or just by being
pleasant), I have my doubts
about random movement and
random interference. After all.
however realistic an adventure it
is, it becomes frustrating when in
successive games th€ same ac-
tions may produce different
results for no good reason.

Having poured forth on
features of playing an adventure,
I'll finish this part with a lew
points. Firstly, Ibelieve that a fast
save-game facility is essential.
Secondly, I believe lhat breaking
into the progam should be as dif-
ficult as the programmer knows
how to make it. Thirdly, software
houses should make hint sheets
available.

With this, the adventures
themselves.verb/noun format has been in

use for years now and whilst
dated must surely rank as
number one for the Electron as
long as there is as extensive and
well-chosen a vocabulary as
available memory allows.

What is important, in fact
essential. is to be able to move

easily. North, South, East, West,
Up and Down, with their ap-
propriate abbreviations are
perfectlg sufficient. The addition
of the four half compass points
are not necessary even for the
most complex of adventures.
Again though some software
houses commit a cardinal sin -

NINE GOOD
TITLES
In preparation for this article
I looked at some nine titles. More
have been writt€n but availability
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rf the software and a wish to look
at these carelully led to this sel€c-
:on. All adventures discussed
tere were played on an Eleckon
and not a BBC. (Obvious you
:nay think but a mistake made by
:nany software houses.) The
adventures are in the classic tradi-
ion, that is in the Crou4her and
Woods mould, moving through
rooms, collecting objects and
Teasures and solving puzzles.
There is no representative o{ the
Atic-Atac variety.

It seems appropriate to start
,rith Classic Adventure from
Velbourne House. This is a ver-
sion of the mainframe adventure
ihat start€d it all with 140 rooms
and many o{ the odginal puzzles.
The programmer has kept to the
:ules that I approve of. He has
:nade movement simple and
quick. The range oI exploration is
',vide before tough baniers are
:eached, but when they are arriv-
ed at b€ prepared for some brain-
rurts unless you've done the
:riginal (or Level 9's version on
some other computer). I don't
:hink that I'd be giving much
rway iI I warned the over-
:onfident that not all solutions to
:he puzles are the same as the
criginal! My main criticism of this
adventure is that some part of the
criginal atmosphere has been
,ost. In order to k€ep the puzzles,
$e adventute's textual descrip-
:ion has been severely cut. The
Electron's lack of - available
:nemory has led to this sad deli-
.iency. This apart, a good adven-
-ure to have in your collection
and one that will keep you going
:or weeks.

It is important to stimulate
:he imagination oI the adven-
:urer. This begins with the tiue
and so I'm a little bothered when I
see "Adventure" as a title ftom a
major software house. Micro
Power's marketers had better
buck their ideas up for their next
adventure. Not only have thev
produced an adventure with an
Jnimaginative title, but they have
rnade il such that it's virtuallv im-
possible to plav! Havinq lo;ded
rhe adventure the first barrier to
success is not a dragon, a locked
door or even a boulder in a
cavem enkance, but the fact that
no simple compass direction is
acceptable (sony, w€st is O.K.).

The compulsory inputs are GO
NORTH, WALK EAST, RUN
SOUTH no less. Onto the better
aspects o, the game. The rooms
are quite welldescribed and there
are interesting puzzles, some bas-
ed on tales lrom the Arabian
Nlghts. Apparently thete ate over
100 locations but Ill be honest
and say that I've only visited
about 70. The reason for this
(and also the reason whg I pro-
bably won't be going back to
"Adventure") is that there is no
save-game facility. This adven-
ture is not for beginners and as
such you're going to die manv
times before the solution is arriv-
ed at. No save-game makes this
very ftuskaling... in fact pasl my
pain thresholdl

A popular "hick" of the soft,
ware house hade is to write soft,
ware for the BBC 32K that needs
no conversion for the Electron-
Hence three machines (BBC B,
BBC A 32K, Electron) are

catered for at once. This is what
Softek have done with their first
two offerings from the Adventure
Classics series, "The Eye of
Zolton" and the "Five Stones of
Anadon".

The adventures share similar
featu.es. Both are wdtten in
BASIC by the same authors.
Movement is easily achieved with
N,S.E,\{i,U and D. The function
keys have been set up well with
the ten most common verbs
available and easily used- A
good, reasonably quick save-
game facility is provided in both
adventures. In fact it is obvious
that the same skeleton has been
used for both advehtures, though
oI cours€ the rooms. their
descriptions, the obiects and th€
puzles are dlllercnt.

"The Eye of Zolton" has the
honour of being the only adven-
ture that I looked at that had a
cryptic code to solve! There were
several nice features to the game

including interaction with an old
man, the use o, several magic ob-
jects and an old favourite, the
post oI beans (no more hints).

The second adventure,
"Five Stones of Anadon", I found
more enioyable. The object of
this adventure is to collect five
stones to make a ring. The stones
remain visible whilst the Wizard
oI Anadon is strong enough to
help you, but once weakened
further the stones becom€ invisi-
ble. A nice touch here is that the
stones may still be collectged
even if invisible and so the game
may still be finished. I liked this
adventure because the verbs and
nouns allowed actually lifted
weil with the descriptions of the
rooms, meaning that natural
choices for verb/noun combina-
tions were usually understood.
Well done Softek.

These hro adventures from
Softek were certainly not large
(about 70-80 rooms), but there
were enough puzzles in both to
maintain a fair amount of in-
terest. Itll admit that I solved
"The Eye of Zolton" by breaking
into the BASIC code, whilst
finishing "Five Stones of
Anadon" through sheer
perseverance.

RAPID
DEVELOPMENT
Adventures have been develop-
ing rapidly over the last two or
three years. lt is important that
software houses that deal only in
adventures move forward. One
such software house is Epic. Epic
write software exclusively for
Acorn machines and so believe
that they can use the Acorn
machines' facilities more effec-
tively than other more generally
orientated software houses. such
as Level 9. There is no doubt that
Epic have produced a series of
very good adventures.

To date Epic has produced
four adventures. "Castle
Frankenstein", "The Quest for
the Holy Grail", "The Kingdom
of Klein" and "The Wheel of For-
tune". I have looked at three of
them and have been impressed
by the thought and will,ngness to
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improve thal Epic has shown.
Each of the adventures has ov€r
220 locations. all capable of
understanding full sentence in-
put. Each has the fastest save-
game that I've ever seen on an
advenlure of any size and the
vocabulary has been well chosen
to allow several verbs and nouns
to be understood to carry out the
same actions.

I began by looking at "Castle
Frankenstein". This is set near
the Castle where the Monster was
thought to have died. The aim is
to find and destroy the Monster
after going through the likes of
sulphur pits, experiments rooms,
exploring graveyards and the
Castle's secret passages. Move-
ment is simplicity itself with many
locations being visited before a
definitive stop is put to progress. I
Iound the puzzles well thought
out and logical. With the help of
the hint sheet that had been
thoughtfully provided I finally
managed to solve this adventur€.
It had been fun and I looked for-
ward to the second in the series,
"The Quest for the Holy Grail".

"The Quest for the Holy
Grail" is set in King Arthur's time
at Camelot. King Arthur has
decided that you must show your
worthiness and return the Holy
Grail to Camelot. Not an easy
task. This excellent adventure in'
volves fighting multi-coloured
knights, exploring the most
sup€rb castle complete with the
requisite secr€t passageways,
locked doors and towers and also
an encounter with a fair maiden.
Throw in an island. a flaxen-
haired beauty and this makes for
the most enjoyable adventure
that I've played to date.

BLOCKBUSTER
The final adventure that I've
played from Epic is their latest
blockbuster. "Wheel of Fortune".
There is no doubt that this is one
of the most advanced Elechon
adventures. Though there are no
graphics (there are in the BBC
version) there is sentence-
decoding, multi-sentence input,
"intelligent" characters and the
usual Epic fast save-game facility.

But what sets this adventure apa
from the others is that whilst it has
250 locations thete are still these
features and more available. The
function keys may be set up to
take up to ten commonly used
sentences and input of "C" or
"CONTINUE" allows rapid
movement in a shaight line. It is
the little exhas that show the time
and thought that have gone into
these adventures.

However in the long run the
mosl imporlant lhing about the
idventure is thP content. There s

no doubt that "Wheel of Fortune"
does not have the most descrip-
tive of rooms, but this is almost
completely made up for by the
deviousness and ingenuity of the

puzzles that must be solved. The
game is set up such that it has
several phas€s, each of which
seems to have to be solved
almost totally before the next
phase may be finished successful-
ly. There are encounters with
beggars and policemen as well as
the popular snakes and dwarls
and all in all this is a thoroughly
enioyable experience. My only
concern was that in successfully
(or so I thought) negotiating each
phase and carefully choosing my
objects so that all those of value
were caried fuom one phase to
the next, I reached the last stage
and was told that I'd left a lot of
treasure lying around! I'm stuck.

Epic do provide a "hints"

service and I suspect that I'll be
onto them soon.

In looking at many adven-
tures it's inevitable that som,? do
not come up to the stancard.
This is the case with "Su'cide
Island" from Dollarsoft. This s an
adventure in two parts totalling
64K of program in all. The object
is to collect treasure (and that's all
I know!). The response was very
slow, the descriplions were bor-
ing and the vocabulary was very
limited (l only discovered about
Iour verbs outside of the compass
points). There was no save-game
feature and the only god-send
was unintentional on the part of
the programmer (l think) and that
was that I managed to find the
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ADVENTURE GAMES

:ode to get to the second part of
:he adventure using onlJ one,
Jes one, object. I must be honest
rnd say that I gave up very quick'
.u on the second part when I
.ealised that it was to the same
standard as the first part. I think
:hatthe scope provided in havlng
:wo parts of 32K each deserved
nuch better than this effort and it
loes to prove that the old saytng
Give them enough rope and

:neg'll hang themselves" applies
n computing too.

GRAPHICS
long with the Epic adventures.

:re single Electron adventure of-
:ering from Bug-Byte stands out
rbove the rest. This to my
inowledge is the only advenure
.rith graphics on the market
rhough I believe that "Hulk'
iom Adventure International is
lbout to burst on the scene).

The scenario for the adven
:ure, called "Twin Kingdom
Valley" is a standard one. There
are many woods, forests and
leserts to get lost in. There is an
?xcellent castle and a whole set of
:nderground passages. For 9ou
axperienced Electron adven,
'urers there is nothing new... yet
E,.eryroom has a full screen pic-
:ure associated with it and with
rbout 175 locations I would sav
'hat there are probably about 100
iifferent vrews This in irsPlf ic

luite an ach,evement. It ,s true
:hal the descriplions are not verv
lood, usually being about 8 or 10
.,ords. but to add lhe diversity
'1ere are many good and bad
:haracters randomly wandering

lure and I'm proud lo say ihat I

finished lhis one... with no help
(and I didn't need the sick giant
for anything!).

Even though this adventur€
broke some of my rules, I did en-
joy playing it. Iwas kept up
several nights by the persistence
of the dragon and the stub-
borness of the witch. but in the
end brute force won through. I
would have preferred that none
of the half-compass points had
been allowed as input and aiso
that the fulcrum of the whole
adventure hadn't leant on getting
one particular sequence of events
exactly right, bul then who am I

to criticise Bug-Byte for having
produced an excellent piece of
software (how did lhey manage
that super-fasl colour-fill
routine?).

ln w ting about these nine
adventures I have not hied to
relate the story or say very much
about the technical aspects of the
programming involved. I have
hied to of{er a feel for the games
and how I enjoyed playing them
against my set of criteria. One
criticism that I have oI all these
adventures is that all substantial
documentation (when it's there!)
is within the software. Though
costs would be higher, I would
like to see the practice of in-
cluding short descriptive manuals
for scene-setting, thus allowing
rclercnce al any time including
whilst playing.

What of the future? It is a
possibility that tech n iq ues
employed on the Spectuum, such
as landscaping, could be used on
the Elechon. A very exciting pro-
spect is software cartridges,
already in use by Acornsoft and
hopefully lo be taken up by soft
ware houses. Of course. the Plus
1 unit is necessary for this and the
success of software cartridge will
necessarilv depend on the suc-
cess of the Plus 1. On the soft-
ware house front it would be
good to see Level9 enter the frav
of Elechon adventures and pro-
vide a battl€ royal with Epic so
making the Elechon user the
ultimate winner.

Whichever wa9 software
and hardware develop there is no
doubt that the complex adven-
ture on the Electron is al,ve and
kicking.

weapons. so beware.
I've noticed manv questions

and pleas for help in the com-
puter magazines on this adven-around sometimes king up
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Stevc Willis
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In the first hrJo articles in this
series I concentated on the
general operation of the 6502
processor. Now is the time to
look at its actual explicit com-
mands and their functions. This
will lead to some examples which
you can hy and will introduce
you to the BBC ASSEMBLER.

At this time I intend to deal
with "pure" machine code as op-
posed to machine operating calls
such as OSBYTE. The use oI
these calls is oI $eat importanc€
to eflicient proglamming but you
will understand their signif,cance
bener wilh a background of
machine code programming
Thus we will reserve an investiga-
tlon of the calls until a later arti-
cle.

THE PROCESSOR
IS A SIMPLETONI

relies on the computet designer
to set up his own hardware selec-
tion of I/O systems.

THE STATUS
REGISTER
Some of these Iunctions cause
the setting of "flags" to note the
occurence of an "event". These
flags are stored in the "status" or
"flag" register, as it is jointly
known, within the processor.
This register is like a panel of
judges at a sports event where
each judge marks on a facet of
the performance.

Although an e ig ht-bit
register (see figure 1) with seven-
bits rn use, only four are directly
accessible by instructrons conholl.
ing their contents. A fifth flag, th€
D flag (decimal flag) is controlled
by the programmer to indicate to
the processor which mode
(binary or decimal) is to be used
for a mathematical function and
may be set/teset by the program-
mer directly.
The five flaqs that we will be in-
terested in are N V Z C and D. lt
is these which are us€d in deci-
sion making for governing the
conditional changes in program
execution. The "events" notes by
these are:
1. N - the sign flag - whenever

N is 1it indicates that the
value o{ the last data transfer
or data processing instruction
was a n€gative number.

2. V - the overflow IIag - this
{lag is set as a result of an
arithmetical operation that has
caused the sign bit (bit 7) in
the result to be corrupt€d by
an overflow from bit 6
(remember we number the
bits 7-0). This will be more
easily seen when we deal with
arithmetic functions.

3. Z - lhe zero flag - is con-
holled by many instructions
and when set to 1 indicates
that the result of the last con-
ditioning process was zero.
Although it can not be
6et,/reset directly a dummy in-
struction can be used to con-
trol the state of the flag.

4. C - the cany flag - is a dual
purpose flag dep€ndent on
whether mathematical or
logical operations were last

3. COMPARISON - comparing
two whole bytes, for an exact
match.

4. BRANCHING _ thc
lerouting oI the sequence oI
instuction execution eith€r
conditionally or uncondi-
tionall

5, LOGI comparing two

operations using a system call-
ed BOOLEAN ALGEBRA.

6. ADDITION - add two
numbers togeth€r.

7. SUBTRACTION - subhact
one number from another.

8. HOUSEKEEPING - instruc-
tions which set up parts of the
processors ready for one oI
the above functions.

Unlike many processors the
6502 has no specilic instructions
Ior Input or Output. Instead it

v
c

At the outset of this look at the
processor 9ou must appreciate
one thing - it is stupid, with no
more brain power than a young
child. Consider a child who can
do no more than add. subhact or
compare hlro numbers or put a
number in the box which he/she
is told. This processor has the
same mental agel

However, its power lies in its
ability to do this again and again,
without enor and at great speed.
Its disadvantage is that it cannot
make any decisions of its own -
in fact it does r,,:actly as it is told
without questiorr. Thus any
"mistakes" in the sequence that
you program are YOURS.

FUNCTIONS OF
THE PROCESSOR
All the inshuctions available on
the 6502 can be group€d in
various "functjonal" categori€s.
We will look at the6e firnctional
groups and their basic operation,
then we will consider each in-
struction- First her€ is a list of th€
groupsr
1. DATA HANDLING - mov-

ing numbers, inside or outsid€
the processor, from one place
to another.

2. COUNTING - add (or sub-
tract) 1 to (or from) the con-
tents oI a given memory loca'
tion.

numbers. bit by bit. to give a
predetermined result. This is
a combination of mathe-
matical and comparative
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8 BIT
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16 BIT PROGRAM
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OTH ER
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TO 16 8rT
ADDRESS

8US

executed. It can be set or reset
directly and its different uses
will be seen later.

THE REGISTERS
AND THE
MEMORY
- order to rernind you of where
-e can put data, consider the
: :ck ciiagram o[ figure 2. The
::ocessor itself contains A (the
::cumulator) dnd X & Y (two
:-cit registers). In general the
-emory areas open for us to us€
::e frcrn &71 to &8F {in the zero
::ge), from &E00 to &7BFF
i1900 to &7BFF for disc users)
::d from &A00 to &CFF.

Pleas€ note that the other
::eas of RAM can be accessed
:-r the user should beware as the
':sult of accessing some locations
::r be disashous. The user who
..shes to delve deeper and
-lderstands what +le is doing
-ruld be well advised to pur-
::ase "THE ADVANCED USER
i.JIDE for the BBC Micro" by
:3AY. DICKENS & HOLMES
-:m the Cambridge Microcom-
: -rer Centre. It is quite expensive
::1 well worth the money; all we
-?ed now is a disassembled
.:rng oI the OS and BASIC

:.OMS showing subroutines!
Figure 2 also shows PCL &rCH (the two program counter

'.bit registers), P {the status
-:gister) and S (the stack pointer
-s€e lat€r) which will be af-
::ted by nearly every instruction

at is executed.

the number of b$es required.
However when using the
Assembler you will onlv need
to know the mnemonics and the

DATA TRANSFER
COMMANDS

LDA
LDX
LDY

accumulator
X register
Y register

available addressing modes for
each inshuction (the axes oI the
chart).

So to the instuctions and

their uses, we will look at these in
a logical manner. I will then give
a summary of the instructions in
their functional $oups.

First we will examine
"DATA TRANSFER" either in-
temal to the processor chip or in-
volving external memory loca-
tions (see Table).

In all of these commands the ion-
tents of the "source" of the data is
left unchange.i .\..rt where
LDA. LDX or LDY ara lsed in the
"IMMEDL{.it o..,.- ng mode
when the valtre to be loaded is
given as part of the irshuction
e.g. load A u,lh rhe value 67
would be LDA 67. In all cases
the previous conrenrJ of the
'destination' is overwritten. As
may be expe.ted the hansfer
commands (Txx) are iteinal to
th€ processor and are executed
very quickly.

COUNTING
COMMANDS
Given that we may wish to count
up or down from a previously
loaded number there is a series of
"COUNT" commands:

THE
INSTRUCTION
SET OF THE 6502
PROCESSOR
:rch inshuction may or ma9 not
-,: available in each addressing
-ode mentioned last month, in
r:dition it may or may not "con-
: :ion" one or more of the status
:gs. Also an instruction may

: rlrsist oI one, two or three bytes
: rccessive memory locations).

The chart shows each in-
!luction mnemonic, its hexa-
-?cimal machine code value for
::ch addressing mode ,n which it
::n be used, the flags it sets and

store accumulator
store X register
store Y register

Dependent on the address
mode chosen a value can be
loaded directly or from a
memory location to the
respective register.

Dependent on the address
mode chosen a value can be
stored in a memory location
from the respective register.

- load

- Ioad

- load

STA
STX
STY

TAX

TAY

TXA

TYA

- transfer accumulator These transfer data from the
to X register 1st register m€ntioned to the

- transler accumulator 2nd. e.g. TAX - from A k) X
to V register

- transfer X register to
accumulator

- transfer Y register to
accumulator

- hansfer S into Th€se hansfer the stack
accumulator pointer (S) to or from A

- kansfer accumulator
intoS

TSX

TXS
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DEC - Decrement by 1 the contents of the given memory
location.

- Decrement by I the contents of the X register.

- Decrement by 1 th€ contents of the Y register.

- Increment by 1 the contents of the given memory
location.

- Increment by 1 the contents of the X register.

- Increment by I the contents of the Y register.

DEX
DEY
INC

lNx
INY

checked by "BRANCH" inshuc-
tions.

BIT - This command compares the contents oI a given
"ABSOLUTE" or "ZERO-PAGE" address with the
accumulator and s€ts the Z flag - 1 if they are the
same otherwise Z-0. In addhton the N & V flags are
loaded with the two hlghest bits ftom the memory
Iocallon respectivelv.

- compares with th€ The comparison is made uslng
accumulator a value given or from a given

- compares with the X memory location.
register

- compares with the Y
r€gister

CMP

cPx

CPY

As with data kansfer the opera-
tions on the X & Y registers are
very fast as they are intemal to
the processor. The INC & DEC
commands may access any
memory location by "AB-
SOLUTE" or "ZERO-PAGE" ad-
dressing and also by using th€ X l

register for offset indexed ad-
dressing in the "ABS,X" or'
"ZERO.X" modes. All of them
"condition" the Z lzero) and N
(sign) flags in the P register to
enable checks for zero and
negative/positive limits to be

LOGICAL
OPERATIONS

Apart from carrying out mathe-
matical operations we can com-
pare hlro numbers, or memory
locations, BIT by BIT. These
operations carried out using the
accumulator as the comparator

COMPARISON
COMMANDS
These commands usually
pr€cede a conditional branch and
ar€ used to test A, X and Y
against a memory location or
direct value (except for BIT) for
equality or sign/carry. The
respective flags are then "condi-
tioned".

and the storage place lot the
result. ln most cases they involv€
a comparison with another
number, or memory location, but
may only operate on th€ ac-
cumulator alone as we will see.

Now think oI the possible
options for the result of a two
number (two bit) comparison.
We could say the following are all
the options availahle:

Thus there are eight possible
result combinations for the four
possible combinations of two
binary numbers. However the
usual need would be to answer
one oI the following questions:

Here we are to deal with a
railway system where the
pres€nce ol trains is indicated by
a 1 and the absence by 0. Each of
our two numb€rs is a sensor set
as the train passes. The result'(R)
is 1 lor YES - positive logicl
1. Are there bains in both sec-

tions? - i.e. if A-1 and
B- 1 then R-1, else R-0.

2. Is there a train in either sec-
tlon?- i.e. iI either or both of
A and B' I then R - 1. else
R-0.

3. Is there only one hain pre-
s€nt? - i.e. lf (A-1 and
B-0) or (A-0 and B-1)
then R- 1. else R-0.

These then equate directly
to AND (A and B must be I for R
to eoual 1), ORA (A or B or both
- l-makes R- l). EOR (if onlY
one of A or B-1 then R-1).
The machine code commands
atea
AND
compare the accumulator bit by
bit with the given number/loca-
tion contents and store the bit
results in the accumulator accor-
ding to the tabl€:

ABR
000
010
100
111

ORA
compare the accumulator bit by
bit with the given number/loca-
tion contents and store the bit
results in the accumulator accord-
ing to the table:

ABR
000
011
101
111

EOR
compare the accumulator bit by
bit with the given number/loca-
tion contents and store the bit
results in the accumulator accord-
ing to the table:

ADDITION &
SUBTRACTION
The 6502 processor has a power-
ful system for handling decimal
arithmetic which can lead to pro-

R
0
1

1

0

B
0
1

0
I

0
0
1

1

NUMBER A
0
0
0
0
1
1

1

I

NUMBER B RESULT
0
1

0
I
0
1

0
1
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THE REST
The Interrupt flag indicates to the
processor when it should halt its
present program and dive off to
carry out a predetermined
routine. We can "mask" or
"enable" intenupts but, if we
enable them then we must have a
predetermined "INTERRUPT
ROUTINE". However there are
different types of interrupt and
we will examine them fully later,
the commands for controlling the
flag are:

CLI

SEI

Clear the interrupt flag
(to 0) - enable
intenupts.
Set the interrupt flag

- disable interrupts.

llems fot the unwary. In par'
iicular it is capable of addition
and subtraction in two distinct
rnodes - binary and decimal. It
.s up to the user to define th€
node in which a particular sum is
:o be performed.

It is in the execution of these
sums that the Decimal flag in the
slatus register comes into its own.
For it is the state of this flag that
rells the processor which
arithmetic mode to operate in.
The Carry flag is also important
io us now as it is our "scrap
paper" to write down any "carry"
1s caused by our arithmetic.

Therefore in this group I in-
:lude not only the commands
:hat define arithmetic operations,
out also those that contol the
Cecimal and carry flags:
ADC ADD the contents of

the defined address (or
immediate number) to
the accumulator with
the contents of the carry
flag.

SBC SUBTRACT the con-
tents of the defined ad'
dress (or immediate
number) from the ac-
cumulator with the con-
tents of the borrow
(carry) flag.

CLC Clear the carg flag to 0.

CLD Clear decimalflag (to 0)

- set to binary mode.
SEC Set the carry flag to 1.
SED Set decimal flag {to 1)

- set to decimal mode.
As you can see the extent o{

arithmetic commands is not ex-
actly extensive. However we will
have to look very closely at them
in luture.

HOUSEKEEPING
COMMANDS
The remaining commands are
primarily for controlling the pro'
cessor status and for storing/
retrieving processor information
when temporary jumps are
made. The major commands in
this section are those known as
PUSH and PULL (these relate
directly to the POKE & PEEK
commands of the 280 processor

which is probably more widely
known). The other commands
are explained briefly below.

STACK COMMANDS
The PUSH & PULL are user
commands to store and rehieve
data which you wish to save tem-
porarily in a reseNed workspace
called the user "STACK". In the
BBC microcomputer the stack is
in page &01 of the memory.

PHA copy the contents of
the accumulator onto
the top of the stack.
copy the contents of
the status register onto
the top of the stack.
move the top enhy
from the stack into the
accumulator.
move the top enhy
from the stack into th€
status register.

PHP

PLP

The overflow flag can be reset
when we wish but we cannot set
it:

CLV Clear overllow flag to
0.

The last commands are

BRK This causes a sequence
like an interrupt, but it
moves to the address
given by m€mory
locations FFFF FFFE.
This is a NO
OPERATION
command - it can be
used to fill space
where we think we
may wish to add later

NOP

PLA

or as a very short time
delay (notably one
microsecond!).

Well there we have it. the
full insauctlon set and I am afraid
that there we must leave it,
otherwise this alone could turn
into the whole month's magazine!
Now we are over the worst and
can start to play with machine
code and the BBC Assembler. I

will hy and demonstrate each
group of commands and explain
them fully. If you have problems
or queries please write and let me
know.
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These are very important com-
mands and represent fast, flexible
storage of the status register and
accumulator. We will be seeing
much of them later.



U/ill you be the first Earttrling towin a
Acomsoft are issuing a nationwide challenge embark upon an experience unlike anv that yo

to all Acorn Electron and BBC Micro users. have known before.
It's the challenge to join a new and exclusive

group of computer games players: 'f he Elite.
With 3-dimensional graphics. Elite is a game

which is light years ahead of any other.
It strictly defines the rank of each and even

player.
\s lour prowess improvet. \ou mo\('inlo

higher ranks.
But make no mistake, to reach the top ran\

your perlbrmance must become erceptional.
Then, and only then, will you gualif'v to call

yoursell a member of The Elite.

You will be a space trader who roams the
universe, making your living lrom buying a

selling the cargo in your Cobra space crafl
On your tmvels, you will encounter aggresso I

who are eager to pul an end to your dealings. I
Only the fittest will survive. I
.\s rilu cstablish vourst:ll as a sun'ivor" yot

uill nin'th. right t,,,r high"r ri,nk.
I n all. there are ninr'" Irorn "l larmless" to
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vou where r ou stand.
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In Elite, all players start as equals.
With the initial rank of "Harmlessl' you will

Bt:sides sun'ival. \'our sLr(rc('ss al,so d6p"rr6,
on the rewards vou reap trom the cargo thai
YOU Carr\. .kl

ffi
I

e

)

a

i

i



load your game onto cassette or disc each time
you take a break from play.

When you reach the rank of ooCompetent"

or higher, you should send us the secret code
number revealed to you by your computer.

We will send you in retu rn a special document
which certifies your achievement. Andyou stand
to win a valuable prize.

Are ou read to
acceot the challenee?

Elite is available on
both disc and cassette
tbr the BBC llicro and
on cassette for the Acorn
Electron.

With either, you will get "lilite: The Dark
Wheell'a compelling novel which sets the whole
mood of your adventure. You'll also get a flight
training manual which u'ill get you fit to roar into
the unknown in your Cobra spacecrafl

Your Acornsoft dealer now has the entire
package al Sl4.g5 on cassette. or S17.65 on disc
(lbr the BBC Micro) and S12.9.5 lbr the Electron.
([br the address of vour local stockist, call
0l-2000200.)Credit card holders can simply
telephone 0933 79300 during ol'fice hours.

Alternatively, vou can ordcr bv post from:
..\<:ornsoft, c/o Vector Marketing. Denington
t)state, Wellingborough. Northants NN8 2RL.

You can also get a free Elite poster by ringing
0933 79300.

That cargo can be anr thing f rom lbodstrrll.s
contraband. ll rou decide 1o trade in contra-

,nd. the rervards willcertainlr be higher. Ilut so
ll the risks vou takr,.

To ph rour tr:rdr:. lou can dot'k at an'r'ol'
- , tl)() planr.ts in cight gulari,.s.

Iloll'e.vr-.r; lxrlort. vou doch lou musl us(.\1)ur
ts to assess thc planct's political climatt'and the
'r-ils which mav hc waiting lbr vou.

.{so. in anv ol the eight galaxies. \ ou rna\
:rd voursel l'bcing asked to perlbrm at.ts ol <.on-

- ,lerable hcnrism and sellless courage.
rJthough thest. uill bring vou into danger.

,"r can bring,.onsidtrahlc renalds loo.

We're waitinc to recosnize vour skills.
Achieving higher status in Elite will taxvour

-"ills to the limit Which is why you must down-
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Addcomm
Dave Ca os

:

If you're looking at all the recent
releases of sideways ROMs to
add a little more power to your
BBC. then ADDCOMM is likely
to be on your list of possible pur
chases. A couple of this ROM'S
features make it stand out from
the rest of the crowd. Firstly its
commands don't have those fan-
cy stars (asterisks. to you and me)
in front. Allthe commands that it
supports are used in exactly the
same way that you use BASIC
keywords. Its other outstanding
feature is its total of forty com-
mands which are split up into
four main sections. lt claims to be
a graphics ROM, a logo ROM, a
toolkit ROM and a general pur-
pose ROM, so much so that it
n€gates the need to buy several
different chips, according to its
publisher.

Can any ROM really cover
all those commands? Is it easier
to use than all the others? Would
it b€ a good purchase as a first or
even only extension ROM?

These are the questions that
I have at the back of my mind as I
review this piece ol software. By
the end of this article we should
be nearer some kind of answers.

CALLING UP
YOUR
COMMANDS
There is certainly a difference bet-
ween this ROM and the others in
the way that its routines are called
or used. Don't think that the only
d,fference is the absence of stars
though, they are used to d€note
calls to the operating system and
anything following a star is sent as
a parameter to such a call. This
means that it is not possible to put
an expression needing evaluation
into a call to a normal. sideways
ROM. By extending BASIC, in
the way that this ROM does, it's
possible to have an.!' kind of ex'
pression, function ot variable
following the call and therefore
the commands are much more
flexible. lt also means that multi
statement lines are acceptable
with ordinary BASIC commands
and ADDCOMM's commands
fteely mixed.

Having said all that, the
commands have to worth us'

ADDCOM sets out to
extend BBC BASIC. How

well does it fare?

minq example where such a
statement provides the only. or
even the best. solution. This em-
phasises one ol the deficiencies of
lhe 72 page manual provided.
Although it is written to the same
format as the User Guide, the
program examples given in the
text are so short as to be almost
frivolous. Very few indeed ex-
plain the use ol the command in
any real way and most are simple
contrivances to show how the
command works, not how it
could, or should. be used.

The final general purpose
commands are SORT, OPT and
ADDCOMM. The last two are in-
cluded to give the user control
over certain of the ROM's
features. OPT allows you to
specily such things as which page
the ROM uses as private
workspace and which settings are
us€d by certain plotting com-
mands etc. ADDCOMM is used
to turn the ROM off. SORT is a
last sort routine for single dimen-
sion sting arrays and will return
the array elements specilied in
alphabetical order. lt strikes me as
a pity that a usefulroutine such as
this is so restricted, why couldn't
it deal with numeric arrays also?

GRAPHICS
COMMANDS
The graphics section of this ROM
also has some rather strange
quirks, take SCALE as an exam-
ple. In other graphics ROMs,
SCALE allows the normal
DRAW. MOVE and PLOT com-
mands to work on a scaled basis.
ie you don't need to modify the
program to work on the scaled
screen. this is done automatical-
ly. With this ROM there are
special commands to use the
scaled screen: SMOVE. SDRAW
and SPLOT. The normal com'
mands work on the whole screen
and ignore the scaling completely
which I find less than useful
although some users might ap'
preciate the ability to use two sets
of commands- The translation
and rotational commands
(TRANS & ROTATE) are also
fixed to the scaled screen giving,
in all two overlaid graphic screen
command sets. The final com-
mand in this series is UNSCALE
which can be used to return theing to be ol any v d jt is at allows you to jump out of

this stage that some of the pro
blems and difficulties are found. If
we consider the general purpose
commands first they are a very
strange collection indeed. One of
the most useful commands is
SETWIN which makes available
up to seven separate text win-
dows, all of which have a unique
cursor position which can be
moved independently of all the
others. The actual window cur-
rently being accessed is set using
the WIN commands. This can be
a real boon for those with com-
plex screens to organise and
could even give the impression of
a multi-tasking machine if the
program is written carefully. The
syntax is identical to the VDU 28
command which. whilst it can t
be called friendly, does mean that
it should be familiar to most pro-
grammers.

The most useless group of
commands, in my opinion, are
those which start with the word
POP. There are thr€€ of these
and they all act upon the BASIC
stack to get you out of a situation
that you should never have got
into in the first place. POPFOR

FOR/NEXT loops without leav-
ing a return address on the stack,
POPGOS has the same action in
relation to GOSUBs and PRO-
PREP when using REPEAT/UN-
TIL loops ln all these cases the
only reason that anyone might
want a command such as this is if
their program has got completely
out of hand and they are pro'
gramming completely blind. Any
p{ogrammer who writes with any
shucture at all is unlikely to want
or need such commands. I can't
think of an occasion when I have
ever thought I needed such a
command and I doubt that they
have any use at all, even the ex-
amples in the manualare contriv-
ed. One has the message 'A silly
example' following it!

Another strange addition is
the LGOTO command. which is
provided because'structured pro-
grammers never use GOTO'.
This command allows you to
label lines, all labels must begin
with a lower case letter. and then
jump to them by name, eg
LGOTO label. Once again Ican't
say that Ihave ever felt a great
need for such a structure and I
would be grateful for a program-
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rrmal screen co-ordinates o{ the
-,aled screen cursor, so that you
::r use the POINT routine of
:ISIC etc.

There are two drawing com-
ands, CIRCLE and ELLIPSE,
lich give Iairly fast response.
:is is a little cheeky though
:cause the ellipse routine can be
led for circles. a circle is a

..ecial type of ellipse after all,

._d so one of these is rather
:iundant and probably included
:. simplicitv.

The use of these commands
. rather more complex than need
: When you need to draw a cir

: e the major consideration is do
)u want it to be filled or in
Jtlin€ only? This ROM gives you
e chance to use €very possible
otling code that the machine

:rn support. This means that it
rs maximum flexibility but the

. . ntax becomes unwieldy. For

.\ample, to plot a {illed circle in-€ centre ol the screen you
-:ight type the following:
CIRCLE

640,512,200,0,360, 10,85)
-re numbers specify. respective-
-. the x co-ordinate, y co-
rdinate, radius, start angle, end

:rgle, angle increment and the
:iot code. Fl€xible it is but simple
'ain't!

The final pair of commands,
CFILL and FILL. allow you to
use mixtures of the colours
available in the current screen
mode, when filling already drawn
shapes. This allows you much
greater control over the variety of
shades and patterns on the
screen than you rrould otherwise
have. The FILL command works
from the specified point in everv
direction and stops when a boun-
dary byte is reached. This
algorithm is good but it does need
an amount of variable space to
use as a stack and can give'No
Room' errors if memory is tight.

graphic commands are meant to
relate to the movement of a
body, or turtl€, and hence the
use of Left Turn and Right Turn.
Using this ROM you have to be
aware of 'standard mathematical
angle measurement', ie angles
are measured in degrees anti-
clockwise from a three o'clock
position.

I cannot believe that this is
what Pappert and his team had in
mind when they developed
LOGO as a language for children.
Add to this the fact that there are
no procedure building com-
mands and you have a complete
travesty of a LOGO language.
You could use BASIC Pro-
cedures. of course, but then you
need a good knowledge of
BASIC too and that is not ex-
pected by a 'real' LOGO
language, this just gives simple
turtle movement commands and
nothing more. The other com-
mands can be used either within
typ€ of trail that the turtle leaves,
again using internal PLOT code
numbers and LPOS which is us-
ed to tell you where the cursor is
on a scaled screen.

The final set of commands
are used to provide a BASIC pro-
grammer's toolkit and some of
these are the most useful in the
ROM. FIND, GREPL and
SREPL are used to find, globally
replace and selectively replace
certain strings within a program.
FIND will highlight the found
characters with a colour change
in any mode. All these com'
mands can be used either within
literal strings ie those starting and
ending with 'n', or outside them
so this means that you will need
two passes to replace both. I
regard this as a fairly sensible
precaution and it is very easy to
use. LVAR gives a list of all, or
just certain, variable names which
have been defined by the pro-

gram already. MEM
displag of the progra m

gives a
length,

vaiiable space uied and the
memory left both in hex and
decimal forms. This can be very
useful in program development.
especially when used with COM-
PACT which will concatenate
lines so that your program takes
up less room and KILLREM
which does exactly what its name
6uggests.

The ffnalcommands that the
ROM supports are GOODPROG
used to repair a 'Bad progtam' et-
ror, CHAR a character defining
aid and FKEYS which allows vou
to list. and therefore alter mbre
easily, all your function key
definitions. VERIFY is another of
the most valuable additions to
BASIC and one that, in my opi-
nion, should have been written in-
to the BBC sp€ciffcation. lt allows
you to ch€ck a copy of a program
on tape or disc against the sdme

- program whilst it is still in
memory, a great boon for those
with unrelia ble cassette
recorders.

VARIABLE
As gou may have realised from
the detailed comments above.
there is much in this ROM that is
not too well thought out and
much that is valuable and need-
ed. I cannot see it replacing, in
the real sense ofthe word, anyol
the more specialised ROMs in my
collect,on. I can see it being
useful to those who want a few of
the utilities but don't want to"go
to the expense of buying a ROM
extension board, or to those on a
very limited budget, but there are
no commands that are better im-
plemented in this ROM than the
more specialist ones and a good
number of the commands seem
to be more like window dressing
than useful utilities
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Two of the '[ogo Graphics'
routines. LCIRCLE, LELUPSE,
are extensions of the commands
listed above but they plot in rela-
tion to the logo cursor instead of
the normal graphics one. The
turtle movement commands are
LMOVE. ANGLE. ADVANCE
and TURN. LMOIE is used to
position the Logo cursor before
other com mands. ANGLE sets
the direction in degrees, AD'
VANCE is similar to 'Forward' in
normal LOGO syntax and TURN
is usedto give a new direction to
the plotting. Unfortunately a
number of the ideas upon which
LOGO are based are completely
ignored by this system. Turtle
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for the BBC Micro.

Designed for the small to medium sized
business user, where speed and efficiency are
vital, G6mini Integrated programs are suitalle
for sole traders, partn€rships, or limited
companies. AII require a BBC B 32K
microcomputer, and an 80 column printer.
A double disk drive with an
Acom compatible DFS is required Ior
int€gmt€d accounting pu!pos$. A
single disk drive may b€ suflicient
where aodules are used indepen-
dently, although this is not
r6commend6d tor th6 Sa.les Ledgor
and Invoicing modul6. Th€
manuals indicate the syst€m
capacities for various disk drive
combinations.

Wby Intsgrated Accounting?
Becaus€ it will retri€ve information
storedin one program for useby another
and stote data in on€ program which has
been generated by anothe!.

Why Gomini?

(--.
Available from:

z--- -l
Most good software dealols... or phone Gemini for immediate
despatch quoliDg your Acc€s3, ViEa or American Express
card numb6!. Tel€phone (0395) 265165/265832. Altemalively
make your ch€qu6 o! Postal Orde! payable to GeDini
Marketing Ltd., and B6nd to Cemini Merk€ting L!d.,
18a Littleham Road, Exmouth, D€von EX8 2OG.
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When Acorn designed the BBC
Micro one of their biggest
mistakes was their choice of Disc
Filing System. It has three major
drawbacks. Firstly they chose to
use an 8271 disc controller chip.
which is outdated and only
capable of supporting single den
sity discs. Secondly the DFS only
allows a maximum of 31 files on
a disc irrespective of how much
space the!, take up. Lastly the
DFS takes another 2.75K of user
memory. restricting further the
memory available for your own
programs. without the use of
downloading routines.

Shortly after the issue of the ,

Acorn DFS a number of com-
panies set about writing their own
DFSs to improve on Acorn's. The
most well known being Watford's
and Amcon's Kenda DFS. More
recently a number of double den-
sity systems have appeared on
the market, which not only
replace the DFS ROM. but also
the 8277. When preparing
replacement disc filing systems
Ior the BBC Micro, the software
writer's main problem in adding
the improvements to the syst€m,
is to maintain compatibility with
the original Acorn DFS. In this
review I will be looking at the of'
fering from Opus Supplies
Limited.

THE HARDWARE
The Opus DDOS kit comes in an
unobtrusive corrugated card-
board box, measuring 2" x5'x8".
Most of the volume is taken r-rp by
the packing of expanded
polystyrene (this should travel
well). ln the centre cut out of the
packing is the disc controller
board (DCB), which uses the
Western Digital 2791 disc con-
troller chip, and a polybag con-
taining the rest of the chip set.
The board measures about
2"x5" and stands on legs of just
under an ,nch long which sit in a
40 pin DIL socket. The provi'
sional manual I was originally
supplied with carries an appendix
which gives clear instructions on
how to Iit the unit. As I have an
issue 3 board I had to make the
necessary modifications to IC27.
This is also covered in the appen-
dix. Having done this. the rest
was relatively easy. just a matter

The latest in douhle
density systems, a DFS

alternative for disc
users.

THE SOFTWARE
DDOS is supplied on a 16k
EPROM. which the writer tells
me is virtually fully utilised. Opus
cla,m that the software is com-
patible with Acorn DFS. The
Tube. Sideways RAM, Disc Doc-

tor. Wordwise and View. to
name but a few. However they
sav that there are a couple of
buqs when using View, but that
these are in View not in DDOS. Is

this Acorn not complying with
their own standards again?
Perhaps the revised versron of
View (1o be released shortly) will
overcome these bugs.

The software covers all the
standard Acorn DFS commands
with additions to the liling system
commands and the utilities to
cope with the double d€nsity
operations. Table 1 shows a print
o,,r o{ the ,:, HELP DDOS and

,r, HELP UTIL commands. The
extra built in utilities include a

'r, 
FORMAT command. which

allows you to format your discs

of inserting the rest of the chip set
and plugging in the board. The
provisional manual did cause a
b,t of confus,on here as it tells you
to insert chips into IC sockets 81
& 82 which OPUS did not supply
in their kit. I initially assumed that
these were not required and
soldiered on. My assumption was
proved correct when I received
the finished manual. which also
contained some useful diagrams.
The other problem I had was with
my APTL sideways ROM Board.
I had been told that their system
was compatible, but the legs on
the disc controller board were too
short and it would not fit with
ROMS fitted in the left side of the
ROM board, and only then with a
bit of a squeeze.

Fitting an extra socket on the
end of the legs raises the DCB
high enough to stop fouling of the
ROM board. I would recommend
using an extra socket anywaY as
the leqs of the DCB are rather
large and will make the on-board
socket unuseable if you should
wish to rev€rt to inserting a single
chip in the fulure. Those o{ you
who already have a single densily
DFS will have lo replace three o{
the chips for those supplied on an
EPROM. which should be placed
in one of the highest priority
sockets. Having fitted the
EPROM Iheld my breath and
switched on. I was nrost relieved
to be greeted with
BBC Computer 32K
OPUS DDOS 3.11 BASIC

Tony Sell
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'984

MODEL B

r1re

i\'t\\\
\tt\\rrt

t1

r rc.l, !

I\

92



THELP DDOS
:3tJS DDOS 3. 11

< argumErnt l
{a+sp> (L)
<src drv> idest
(<drvi)
<src drv> < dest
{fsp>
< argument )
{afsp>
(<dir))
({drv>)

{afsp>
(<dir))
{src drv >
<old +sp>
(Hex no. )
(<drv>)
<fsP>
<title>
<af sp >
((drv))

<+sp;.,

<+spl

drv l

drv;1 <afsp>

{dest drv }
<neh, +sp>

Opus, tellthem what went wrong
and give them the status in(orma-
tion. I haven't had to use this yet!

The additional filing system
commands, apart ftom two, are
required to handle the double
density system. The exceptions
are 'r, TAPEDISK and ':, SROM.

,! TAPEDISK aids easy transfer
of tape files to disc, though only
one file at a time. Fortunately. for
those of you who have Disc Doc'
tor installed, DDOS onlg
recognises * TAPEDISK, so if
you want to transfer more than
one file you can still use
,r,TAPEDISC. i SROM is used

to specify a sideways ROM and
then allow you to :! SAVE it to
disc.

THE DOUBLE
DENSITY
SYSTEM
There are two commands which
allow you to set the mode of
operation. +:4080 takes an argu-
ment of either ON, OFF or
AUTO. The default state is OFF.
If you are using a 40 track drive
you won't need the command.
The purpose of the command is
to allow an 8 track drive to read
40 track discs. *4080 ON or

+ 4080 AUTO will enable this
function. ,r DENSITY similarly
tak€s the alguments SINGLE,
DOUBLE or AUTO. In practise I
haven't found any situation
where I have wanted to use this
command. Once 'i 4080 is set to
AUTO, when using an 80 track
drive, the format of the discs be-
ing used is completely
transparent to the user.

Without going into
technicalities. a double density
system allows you to squeeze
more bgrtes per square inch on to
your discs. The normallormat for
a single density, 40 hack is 40
tracks with 10 sectors each
holding 256 bytes (i.e.
40 ,, 10 {, 256 = 100k bytes).
Out of this the Acorn DFS
allocates two sectors for the
catalogue, so the actual space
available to the user is 99.5K. '
The Opus DDOS gives you an
extra eight sectors per track, in-
creasing the formatt€d space to
180K (i.e 40 ,:. 18 ,,256). Again
space is required for a catalogue
and DDOS takes 18 sectors. (i.e.
one track). This is to allow for up
to 248 files against the maximum
allowed by ACORN of 31. The
user is therefore left with actual
storage space of 175.5K.

The extra files are obtained
b9 having up to eight separate
catalogues - OPUS call these
volumes. These volumes are ac-
cessed by letter so the first
volume on drive 0 is accessed by
the command ,t, DRIVE 0A and
the last by ,r, DRIVE 0H. The
standard 'r, CAT command will
then display the appropriate
catalogue. DDOS also has an ad-
ditional command 'r XCAT
which will display allthe volumes
catalogues on the current drive.
One small gripe here is that 'r X-

CAT does not automaticallv put
the micro into paged mode which
is obviously necessary when you
might have 248 files to look
through.

I mentioned earlier a utility
program called by ':,VOLGEN.
This is used to allocate space to
the available volumes. After for-
matting a disc in double density.
space is allocated to only three or
five volumes as follows: 40 track
volsA&B 72K. vol C 31K:80
track vols A - D 72K. vol E' 67K.

,r, VOLGEN gives you the option
to alter these default states.

There are two drawbacks
here. First you can only sensibly
use the utility with blank discs as
the operation resets all the dara
pointers and clears the
catalogues. Secondly the way the
utility works is a little confusing.
especially as no explanation is
given in the manual. Each
volume can only be allocated
complete tracks (i.e. blocks of
4r/zK) however the program ap-
parently expects space to be
allocated in 1K blocks. This
means, for example, that if you
try to allocate 49K to a volume
the program
allocating only

re 5p
45K

onds b
(i.e. 1

BU ILD
DISC
DUT'P
FORI.IAT
LIST
TYPE
VERIFY
VOL6EN

I
0

<fsP>
<fsP>
(<drvl)
((drv))

tracks), but try to allocate 50K
and the response is 49K (i.e. 11
tracks). There is also a maximum
amount of space which can be
allocated to a volume, which the
manual says is 255. but in fact is
o ly 252 li.e.56 tracks at 4Y2K
per track). Why OPUS have
made this restriction I don t
know. but it does mean that you
can t have data {iles much bigger
than are available on a single
density 80 track drive. which is a
shame. This method of increas-
ing the number of flles available
seems to work well and at the
same time remains compatible
with the Acorn DFS. However
some carelul planning is required
if you are going to use the space
effectively in an organised way.

A command which aids with
the organisation is * STAT
which reports the space allocated
to the existing volumes together
with the unutilised space
available. I would have liked to
have seen a further option of
allocating space dynamically by

:xMoN l. oa
ls 1.20

either 40 or 80 track and either
single or double density. a

,r VERIFY command for check-
rng your discs, a command called

'r, VOLGEN (short for VOLume
GENerator) which I will cover
:ater and an interesting command
:alled ,r FDCSTAT. This is used
lor reporting bugs in DDOS back
to Opus. They are obviously not
convinced that the system is bug
iree. The idea is that if you have
problems with the system and
you haven t completelg crashed
y"our machine you enter

,r, FDCSTAT. which will return
the status of the Floppy Disc
Controller. The response you get
will be something like "WD 2791
status: 0". You then phone up

A&8 COMRJ|ING OECEMER 
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4080
ACCESS
BACKUP
COMPACT
COPY
DELETE
DENS I TY
DESTROY
DIR
DRIVE
ENABLE
I NFO
LI8
r.tcoPY
RENAI'lE
sRoH
STAT
TAPEDISH
TITLE
W IPE
XCAT
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just having vol A available initial-
ly. Volume B would then
automatically be made available
on reaching 31 liles or 252K on
vol. A or could be forced open by
a separate command which at the
same time would stop any further
allocation of space to vol. A.

USING THE
SYSTEM
The first thing I tried was to for
mat a few discs with the various
options and then save some pro-
grams. I used the built in
*TAPEDISK command for this

and experienced no problems.
excepl when trying to save on a
40 track disc. However, entering
the command 4080 AUTO over-
came this problem. I was then
able to load back programs
without having to worry what
track size or density the disc was.
Allthe standard DFS commands
worked, again with no problems
regarding lrack srze or density ex-
cept for + BACKUP. This com-
mand will nol allow backing up of

discs from one density to
another, however a separate
command, r, MCOPY is provid-
ed which will backup files bet-
ween srngle and dor.rble density,
providing the destinatron disc
has at least the same capacity as
the original. Another thing which
is not made clear in the manual is
that {. COPY willcopy individual
files between densities.

COMPATIBILITY
One of the main aspects of the
system which OPUS emphasise
in marketing their product is com-
patibility. Certainly in its standard
operation it is fully compatible
with the Acorn DFS. but how
does it operate when configured
wilh other havdware and soft-

Firstly, Disc Doctor. probably
one of the most popular utility
ROMs for the disc user. Here I

drd not experience any real pro_
blems, certainly none whrch
crashed the machine. However
there are limitations when using it
with double density discs. This is
because Disc Doctor is only ex_

Beebug's Toolkit and the dissem-
ble spooling command in
Beebug's EXMON.

The DDOS R0M also incor-
porates the necessary Tube SoIt-
ware to run a second Processot,
so obviating the necessity to in'
stall Acorn DNFS in a sideways
ROM socket as wellas DDOS. I
only had access to a 6502 second
processor for a couple of days but
in that short time I did not ex-
perience any problems with the
use of DDOS.

The only area where I ex-
perienced problems was with
protected software. Opus told me
that the system was compatible
with Acornsoft discs and I was
able to run JCB digger without
anyproblems although it did take
some 12-13 seconds to load.
However. Acornsoft have recent-
ly changed their protection and
this apparently caused problems.
Also Micro Power have recently
brought out their best selling
gamcs on disc, but these cannot
be read bv DDOS. Rumour has it
lhat they are being particular[y
awkward and that their protec-
tion makes direct calls lo the
8271 registers. rather than using
the OSWORD 7F call. which
DDOS supports. I was also
unable to boot Amcom's For
tress. I understand that Opus
have been having discussions
with Acorn and that Acorn have
agreed to support the major dou'
ble density interfaces that are in
the market, providing that it does
not lessen the protection of their
discs. Also Acorn themselves are
soon going to have to opt for a

new disc controller, as supplies of
the 8271 dry up. and rumour has
it lhat thay have already decided
on the WD 1770 which is soft-
ware compatible wilh the
WD2791. However I recently
met one of the team from Acorn-
soft who hotly denied all these
rumours.

VERDICT
Overall I was very impressed with
the svstem. lts compatabilily with
rhe Acorn DFS makes it easu lor
existing users to upgrade their
sgstems to double density withoul
the fear of their discs not berng
usable. Lookinq at the
economics, lhis is a cieap waY of
increasing the capacity of a disc
system, even if you onlg have a
single 40 track drive. And for

the interface is onlu
about !25 more than the stan-'
dard Acorn DFS.

I was disappointed with the
manual. It is good as far as it
goes. wilh clear concise inslruc-
tions for each command and a
good appendix on fitting. But
where are the details on the er-
rors and error numbers and
where is the information on the
available OSWORD calls? A little
more effort here would not have
gone amiss.

The only real problem at the
moment is compatability with
commercial protected software,
but the prospects here look en-
couraging.

For the serious programmer.
who's not reallv into zapping
ali€ns from the cockpit of a Spit-
fire. the facilities afforded by
DDOS are a boon and lwould
recommend the Purchase.
However if you are into games it
is probably worth waiting a while
to make sure Opus can resolve
lhe protection problem. Also we
hope lo be reviewing Opus's main
rival in the double density stakes,
the UDM DDFS, in the very near
future.

pecting to lind 10 sectors per
track and not 18. Therefore the
disc editing facil,ties, such as

+ DZAP and *RECOVER. are
unable to access s€ctors 10-17.

Ihave also used DDOS with
var,ous other sideways ROMs
without experiencing any dlf-
ficulties. For instance the {ile
handlin
* MERG

in Wordwise,
and ,r, CHECK in

g

ACORN DDOS

formatted capacity of single 80 track
maximum file size
maximum no. of files
sectors per track
cost incl. VAT

199.5K
199.5K
31
10
t108

355.5K
252K
244
18
f729.95
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SOFT ON YOUR POCKET
TOUGH ON OUR COMPETITORS
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I

DFM Database
Easy-to-use, Big-S)6tem Features. Printed
Reports, Mail Labels Option. Ar/ailable for
CBM 64 . BBC . Spectrum. t24.00 Oisk or
tapel SPECTRUM 814.95IDFM + Labels
E30.00.

HomeAccounG
Bank Account, 20 Expense Headings, Name &
Address File, loan/Forecasts. A\€ilable for
CBM &. BBC. Spectrum. E14.95
Tape/E16.95 oisk.

r}ansact
Book-keeping S)6tem, All Day Books, Journal,
Nominal Ledget VAI Available for CBM 64 .
BBC 'Bi E30.00 Disk or Tape.

PLEASE SEND ME FURTHER DEIAILs OF
\OUR COMPLETE RANGE OF PROGRAMS FOR

lnrrostact
lmr'oice & Statement Generator, Automatic
Creation from sales Product Table. A\railable
tor CBM 64 . BBC 'Bl 830.00 Oisk or Tape.

StockrAid
Stock-Control S)6tem, Extensive
On-Screen & Printed Reports. Available for
CBM 64. t30.O0 Disk or Tape.

Eledronlcs
Study with Course Tutor to City
Standard. Available for CBM 64.
Tape.

& Guilds
t14.95 Disk or

o All disk software has now been improved-the Commodore Disc range has
now been written in machine code.

. Spectrum software is now microdrive compatible.
. All our software has been re-packaged-this means that the boxes are smaller

and there is more descriptive copy about the program on the back of the box.
. Buy directly from us alternatively if you write or telephone (Address and

Telephone number are at the bottom of this advertisementl. We will send you an
informative Dealer Pack.

o Watch out for our OL Sinclair Software! lt will be available
sooner than you think.

The entire softauare range is available from
Micro Dealer UK

Ielephone Welwyn Garden City
07073 28t81

and select title ranges are available from
Ulhbsten Softrnare. Tbl. Gulldford 0483 62222

PCS Dlstrlbutlon. fbl. Darven 0.254 69121f and all Boots outleGs

NAI\,E

ADDRESS

TELEPHONE

DTALOG SOFTT'UARE
293 Copperfield, Umesfarm Estate, Chigwell, Essex. Telephone: Ol-5Ol 0799

Barclaycard and Access accepted.
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.TOMBS OF ARKENSTONE _
an educational adventure at lour
levels of dlfflcultv that has proved
compulsive for both pupils and
t€achers alike. Use your powers
of deduction to negotiate the
'Tombs', then baffle your friends
by d€vising your own fiendish
scenarios!"

This was the advert which
caught my eye many months
ago. Does the program live up to
it, or is it written with the usual
adverdser's llcence? I've heard of
adults becomlng obsessed with
adventure programs; personally.
until th€ anivrl of GRANNY'S
GARDEN wlth its graphics, I
found the text only - 'Where
n€xt?' - type of adventure pro-
grams very Irustrating and
dismissed them as belng
frivolous. It was with some disap-
pointment, therefore, I r€ad in
the User Gulde that the program
is a text only adventure program.
"All the magic and excitement of
the adventure comes through
words and numbers'l Well, the
r€view's got to be written so let's
finish reading the User Guide,
and not be cynicall

Impressive! Details of pro-
gram operation, general descrip-
tion and background to story. us-
ing th€ program at home and
school, Iinking the program
across the cuniculum. ideas and
plans for making your own
adventures- Very impressive!

On to the story book. The
evil Dragonlord, Asgarn, has
'stolen the Elrin Ring, which is us-
ed to conhol the journeys of th€
sun lrom day to night. Without
the ring, the land of Arken willre-
main in darkness; Asgarn and his
Dragons and Serpents will rule.
Three young and inexp€rienced
Adventurers are sent to regain
the Ring. They must trap Asgarn
in the Tombs of Arkenstone.
where he hides, guarded by his
monsters. The 42 page book sets
the scene superbly - yes, the
magic and excitement are therel

- and lllushates the conventions
oI the adventure program. Few
children will fail to become totally
€ngrossed in the story and will be
stsaining at the leash to start the
program.

But wait, there's more. 'A
Book of S€crets' explains how
the children can become part of
the story - "Can we read it dur-
ing lunchtime, please?" - and
goes on to tell how to g€t started
on the computer.

After the briel intloduction,
the user group (it can be played
bv a single player who makes all
the decisions him/herself, but I
thlnk the interaction among the
users is often more important
than with the computer) decides

on the level of dlfflculty - don't
be too clever, start with one!

The screen shows the
number oI the cavern the goup's
in - corresponds to the plan
which the Hunter has to keep,
those that tunnels lead to and
som€ clues - 'There's gold near-
bv', and invltes the qoup to
MOVE, VIEW or BLOCK -good use of function keys here.
All this is athactivelv presented in
coloured print on a black
background. lf the users wish to
see what's in a cavern linked to
the one they're in, f3 is pressed
for VIEW, followed by the
number of the cavern. and the in-
formation is displayed on the
screen - 'There's a Diamond

Dragon in Cavern . . .'. together
with details of magic power used
and amount left.

Willthe Hunter. Wanior and
Magician succeed? There's
always help from the Elf at the
touch of f6 - the HELP key! As
the children gain experience with
the adventure, they can keep the
score oI their 'experi€nce points'
and work their way through the
grades from Apprentice to
Arkenmage.

Well, I hate to admit it, we
didn't have time to miss the
graphicsl We were too involved
in reading the screen for clues,
planning our moves, working out
our strategy, w ting our own
descriptive stories, and creating
our own artistic impressions and,
of course, there's stlll 'MAKE
YOUR OWN ADVENTURE' tO
look Iorward tol

This is a s€parate program,
which opens up infinite qeative
possibilities and Involves children
in writing their own adv€ntures
based on the TOMBS sttucture.
This can be set ln any time
period, any location. with their
own monsters and clues, and can
be changed and refined untilthey
are happy with it. Beware lan
Whitttngton, SAQQARA here we
come!

TOMBS OF ARKENSTONE
ls an excellent program in its own
rlght, but the freedom and flex-
lbility olfered by MAKE YOUR
OWN ADVENTURE ensures it'll
be a musf for primary rhools
where the creativ€ role oI com-
put€rs is appreciated, and even il
It isn't - yet! It may seem a little
expensive Ior home users, but lf
you want something which will
keep the littl€ darllngs engossed
from this Christmas to next. then
it must be good value. I hope
Amold-Wheaton wlll consider in-
cluding severalcopies oI the story
book - and a cassette version oI
the story Ior group work! - in the
final package.

Ratlnge Table:

Tornbc of
Adacnalone
Amold.Wheaton
Softu,are
BAC 'B'
€17,25 lncl.
VAf for carette
or dl.c

EDUCATIONAL VALUE 95%
SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION 90%
VALUEFORMONEY 90%OVERALL 90+ %
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Tesselations is an €xtaordinaru
program, a first in the home com'-
puter leagu€. Its educational con'
lent go€s lrom the mathematics
clasnoom into the art and design
department and beyond. The
progam is flexible enough to at-
tract all sorts of users and friendly
enough in terms of operation not
to disappoint them.

To quote the manual.
''Tesselatlons can be used to
generate tiles whlch always fit

together so that lhey can b€
tessellated across the plane of the
screen." The program Tessela-
tions can produce, for instanc€,
any pattern from the Islamic,
Chlnese, Celtic or Japanese
cultures. or anu other come to
that. Consider'the pattern on
your lounge or bedroom wall.
Iesselations can reproduce it and
any other such interlocking pat-
tern

The program employs a new
form oI "human interface"
designed by Fred Daly oI Homer-
ton college. Four keys, the cursor
l€ft and right, Retum and Space
Bar do the lion's share of all the
choosing and actioning which
goes on during any session with
Ie*selaflons. Th€ bottom of the
screen pr€s€nts th€ user with
cholces, each represented by a

single letter (T for tesselate, R for
rotate, L for library and so on).

It's a form o[ menu for each
part of the program but a very
economic and elficient one, easy
to learn and quick to implement.
I had my doubts about it at first
and wondered why the good old
funaion keys had not been used.
No key strips needed: all the in-
formation is on screen and the
excellent manual takes vou
through €very stage as if vou had
just seen your ftst computer
keyboard.

There are four main routes
out fiom the main menu. The
library accesses all disc informa-

ty to overlay the tile outlines. The
scaling can be changed in the
range of 0.2 to 1 of the original
size and continually €x-
p€rimented with, recalculat€d
and displayed.

The frame option pres€nts
the choice ol rotatng, side stret-
chlng and corner sketching your
tlle shape. A correct description
oI the shape, eg Squar€, Rec-
tangle, 60% Rhombus is
dlsplayed.

The prlnter option can be
called upon by getting back to the
main choices and hitting Copy. It
has been tested with Epson MXs,
Walt€rs, Integrex colour - very
impressive, and Epson RX'80.
When tried with an Epson
FX-80, another popular option
with the BBC, did not perlorm.

T€sselations is a very special
program Ior many reasons. It
packs more perlormance into an
educadonal program than any
other BBC program so far. Its ap-
plications are very wide ranging,
from crystallographers to home
economlsts. It is very easy to use
despite the considerable flexibility
and number of options.

Ratlngr fable:

Iercelatlone
Cambrtdge
Mlcro
Model B
!25.00 + VAT

tion, catalogues, saves and
recalls library files. The drawing
route allows you to create your
own pattem on a single 6le.
Drawing allows you to change
the colour and shape oI the tile
edges, to draw within the tile and
to erase the cunent drawing.
Drawing within the tile encom-
pass€s all seventeen groups oI
plane patterns. These involve
rotation, r€flection and glide
reflection symmetry. If you don't
relate to the mathematical terms
then lhis pro$am wlll explaln
them in a hlghly visual manner.

The tess€lation route does
all the work. the 6502 number
crunching away until the screen is
lull ol your original tiles. You
may not be able to make out the
originalpattem so there is a facili-

EDUCATIONAL VALUE 95%
SOUNDS 90%
GRAPHICS 1OO%
DOCUMENTATION 90%
VALUEFORMONEY 85%
OVERALL 95%
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Readrlght
DACOooftware
BBC & Electron
L9.95

Another of the set of programs
from DACO for parents to use
with their children and based on
those d€veloped for schools.
These programs are intended to
help children in the early and in-
termediate(?) stages of learning to
read. They encourage them to
look at the whole sentence in
which the word appears so that
they gain clues to help them
recognise less familiar or more
difficult words. If a word cannot
be recognised, the programs help
by splittng it up phonetically, re-
joins it and show the word in its
context again. Faster reading is
encouraged as the number of
seconds allowed to read a word is
variable and can be reduced to
improve the speed oI reading. All
these ar€ very creditable aims.

The TEST program enables
the parent to start the child 'at the
correct prograft level'. After an
inhoduction, single words appeat
on the screen in cl€ar yellow
double-height lettering, and all
the parent has to do is press X if
the word is read inconectly, or
any other key if correct. Depen-
ding on how well the reader per-
forms, up to 67 words appear on
the screen in succession. The
program finishes when it has
decided on which READRIGHT
program and at which level the
child should begin. lt took me
some time to sort out how the
system worked - sometimes 'it'
decided after just one enor:
sometimes after nine. If the incor-
rect test word was the last for say
READRIGHT 1. then the screen
shows that little John should
begin on READRIGHT 1 LEVEL
12, while iI he was wrong with a
number of the t€st words for
READRIGHT 2, it might indicate
Iour levels to work from.
Nowhere could I Iind any advice
to the parent on what to do after
that. Should they plough on with
the next level automatically or
retest?

I played the part of a br,ght
Charlie and got them all right.
The screen indicated 'See User,

Notes'. Perhaps that means the
teachers' notes in th€ school
package - I lound no help in the
booklet. Well, I suppose there's
not much to say in such cir-
cumstances except that the pro-
gram isn't suitable for that childl
How does a parent ensure he's
not going to spend !10 on an un-
suitable program?

Having loaded the ap-
propriate READRIGHT program,
it gives the options of a sound
level (well done!), number of
seconds to make responses, and
how many minutes the program
should last. After a brief inhoduc-
tion, a sentence appears at the
bottom of the screen with one
word missing. The correct 'miss-
ing word' is selected from a series
of words which appear in the
middle of the screen. If the cor-
rect word is chosen, a bright face
and stars appear and the word
drops into place; if the wrong
word is selected. it is driven off
the scr€en and the correct word
appears, is split phonetically and
is joined up again to drop into the
sentence: if the correct word is

not chosen within the time allow'
ed then the word flashes and the
same sentence appears.

I liked the idea of varying the
time to improve reading speed,
but during a trial of the levels in
READRIGHT 3 one of the
sentenc€s was repeated lour
times - and not because I got
the word wrongl Most children
would find that degree of random
selection boring. It's dif{icult to
think up dozens and dozens of
'interesting' sentences, but I can't

see this p;ckage athacting many
children to the process of learning
to read. Perhaps a Iew lessons
could be learnt from
STORYLINE - if the sent€nces
linked together to give the start of
a story, they might have more
child-appeal.

Ratlngc Table:

^,l:fil..Iil'i;iryl.Nt(-r

RE

ii
c)r'

EDUCATIONAL VALUE
SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
30%
40%
50%
40%
40%
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Pengutn Study
Software
(Varlous tttles)
Penguln
Eleclron on one
clde, BBC B on
the other
t9.95

seeking out references to these
from the text. The programming
has been done by teachers of
English, who have packed a vast
amount of important themes and
ideas are highlighted. Relerences
are made back to the text
(Penguin, naturallyl), and further
suggestions might be made or
searching quesdons phrased. For
private study, to complement
school-based teaching, this
would appear to b€ a superb in-
vestment for the English student,
giving a thorough grasp of the
play in a much shorter period of
time. However, perhaps even
more importantly, this series of
tapes would awaken the most
dotmant of minds to re-examine
the works of the Great Bard. I
cannot recommend them too
highly.

Radngc Table:

ROM
,Ii.\R'

I received thr€e titles from this
series, Romeo and Juliet,
Macbeth and the Merchant of
Venice. These were, by coin-
cidence, three of Shakespeare's
plays which I had read while still
at school with, I must confess, lit-
tle enthusiasm or indeed interest.
The fact that thes€ three tapes
completely rekindled my interest,
and proved to be both fascinating
and informative, gives a m€asutg
of the superb quality of these
cassettes.

At the outset. Electron
owners should be warned that
the absence of Mode 7 does not
allow the entire program data to
be loaded at one time. and BBC
machines score heavily in that
area. It is a long tap€ to load, and
to have to reload parts on cue is

somewhat annoying. Apatt from
this problem, the various leatures
are available on each. with minor
drfferences in display.

There are a vast number of
interrelated themes running
thror,rgh Shakespeare's plays,
and examiners are adept at
phrasing questions to delve into
the students understanding oI
these delicately intertwined
aspects. These tapes encourage
the student to explore these, bv
selecting either an individual
lheme (a person, an obiect or an
pmolion) or a combination and

SOUNDS a/a
GRAPHICS 1OO%
DOCUMENTATION 1OO%
EDUCATIONAL VALUE lOO%
VALUEFORMONEY 1OO%
OVERALL 1OO%

Tltle
Publlcher
Machlne

Podd
ASK/Acom.coft
BBCB&
Electron
t9.95

0
5HAKrsI

Prlce

Now I have to admit that this pro-
gram has me fascinated. Aimed
at 5 to 11 year olds, although I
would say that the upper limit is a
little high, it gives you a little
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figure who can follow com-
mands. You have to tell hlm
what you would llke him to do
and he takes the approprlate ac-
tion on screen. Your first task,
and the first option avallable, is to
find the list of words that he can
respond to, for nowhere are you
given a lull list. So that I dont
spoil the Iun, I shall simply say
that helshe can make a number
of facial movements, some
physical movements and some
spacial movements (around the
screen). This gives a fascinatng
start to the program as you try to
find the words to use. As each
word is expected to b€ typed at
the keyboard, I would expect a
younger child to need an adult
present, but then that is hue of
most educational software at this
age and is probably the best
policy at all ages.

The second option enables
you to sting together movements
into a sequence which Podd will
then perform; this too can b€
quite fascinating i{ you choose an
interesting group of words.
Overall this package is likely to
fascinate and educate 5 to 7 yew
olds but above that age the only
real interest will be the spelling of
some of the words. It is likely to
expand the vocabulary of many
young children and if yours are
anything like mio€, they will go
around imitating Podd's actions!

Ratlnge Table:

shapes and they may place their
shape anywhere on the screen.
This is where the shategy comes
into play, if you position your
piece carelully you can find a
position that wili leave you the
possibility of placing another
shape whilst, at the same time,
denying your opponent space for
his shape. The game ends when
there is no more room for any of
the shapes on the screen. The
winner is the plager with the most
shapes on the grid .

There are three levels of
play, each of these allowing a dif-
ferent type o[ shape movement.
On level one you just move
upldown and left and ight, on
two you can also turn the shape
around and on three you can flip
the shape over two. As these are
the three rotational planes that
we learn about in geometry we
have some educational content.
Although the game can be played
by the ages suggested {5 to 12) it
is probably most 'educational' Ior
the older ones, and possibly even
those up to 15. It is also one oI
the few games that I could see b€-
ing played by adults as the
shategy element can be very in-
volving, especially on the bigger
g ds and higher levels. Although
it is like board games that I have
played previously this is a good
computer implementation and it
really adds to the enioyment.

Radngc Table:

the sequence. The third part
simulates the lighting of the /
burner and includes a description
at the bottom of the screen.

While it is an athactiv€ pro-
gram with colourfirl, realistic
graphics and large text, to use it
to teach pupils the names of the
parts oI the bunsen and how to
light it is like using a sledgeham-
mer to crack a nut. Adequate
documentation was provided.

Ratlng6 Table:

pro$am than the more comPlex
graphic lettering us€d in some
programs. The child may move
this to the top of the screen lo
begin the story {press X) or
chanqe It (press any other key)
and r€peats the procedure until
the story is complete or until
he/she wishes to see the story so
far - the print scrolls
automatically as the text window
fllls up - or mak€ a print out of
th€ story so far, assuming a
printer is be,ng usedl The pro-
qrams have predetermined
sentence structures. so the cor_
recl punctuation is always put in,
and there is automatic
wrapround al the end of lines. so
no words are split up. On model
B the story may be up to about
400 words. while model A will
allow about half that.

All conhols are single letters,
so the program is v€ry simpl€ to
operate. This disabling o{ the
ESCAPE key to prevent acciden-
tal exit, the partial disabling of the
BREAK key so that although the
user exits from the progtam it can
be re-RUN, together with the
'Are gou sure?' warning, which
comes up if the user decides to
start a new story, are vety helpful
touches, and show what can be
done to assist the smooth use of
micros by children.

The inshuction leaflet is a
clear guide to the use of the pro-
gram, and most users will
w€lcome the helpful instructions
which enable parents - perhaps
the children will work it out firstl

- to change the vocabulary in
the program.

I'd like to see an option for
saving the stories. This would be
very useful, particularly if a
prinler isn't available. so that
parents and children can review
the progress b€ing made and the
variety in the stories produced. If
it were possible to revise the
stories, then this would give them
an inhoduction to the wotd-
processor.

Parents wishing to find a
language program for children
having difficulty with writing for
the reasons mentioned earlier.
should find this a useful alter-
native, and I'llcertainly be using it
with those who are not keen on

EDUCATIONAL VALUE
SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

10%
N/A
90%
80%
75%
15%

Tttle
Publtsher
Machlne

Storyllne
DACOcoftw are

Pdce

BBCA&B,
Electron
L7.95

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Squeeze
ASK/Acomcoft
BBCB&
Electron
r9.95

Tttle
Publtsher
Machlne
Prlce

Bunsen
Scholar Soft
BBC Model B
€4.95

STORYLINE is one of four
language programs for parents to
use with their children in the
home and is based on programs
developed for use in schools.
This one helps childr€n compose
their own stories, and could be
helpful for those who would not
normally write sto es, because oJ
lack of motivation, lack of con-
fidence, or are put of{ b9 poor
handwriting. Words and phrases
are combined to produce stories,
some of which might be
'nonsense' stories. This in itself
can act as a stimulus to some
children, but given a littl€ time
they should be able to put some
ol the unusual combinations to
good effect and will gain a useful
insight into sentence shucture.

The program has hao levels,
with the vocabulary in level one
set at a more restricted level. At
the start oI the program, the user
is asked if a printer is being used,
Iollowed by a request to select the
level required. After these
choices have been made. a word
or phrase appears at the bottom
oI the screen. This is printed in
clear mode 7 double height let-
ters on a red background, which I
think is far better for the group of
children likely to be using this

90%
80%
90%
90%
90%

50%
70%
80%
80%
80%

Tltle
Publleher
Machtne

Prlce

This !s one oI the new releases
from the educational specialist
ASK. It is based on the idea of fit-
ting pentomino shapes (ie shapes
made of 5 squares, a domino is
made of two!) into a grid. You
can either play against the com-
puter, who plays a fairly mean
game, or anolher human being.
Each player is allocated one of
the many possible pentomino

This program is in three parts.
The first allows the user to sele.t
the named parts of th€ bunsen
burner from a list and the parts.
with labels, are drawn on the
screen. The second part draws a
diagram of the bunsen burner
and the user is asked to name the
parts. If the answer is incotrect
there is no opportunity for a se-
cond chance. The number of cor-
rect answerc is given at the end of
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putting pen to paper. However,
several teachers I asked to try it
out in the normal clas*oom
situation found the 'shuctured
situation' too reshictive - like
many programs, its success
depends on the imagination of
the users!

Ratlngc Table:

EDUCATIONAL VALUE 65%
SOUNDS (bleeps!)
GRAPHICS 75%
DOCUMENTATION 80%
VALUEFORMONEY 50%
OVERALL 70%

A version of the above pro-
gram, slightly modified, is
available for schools in THE
STORY PROGRAMS. This suite
of lour programs - the above
(level 1 and 2 become STORY 1
& 2) plus two more from WOR-
DGRAM (STORY 3 & 4), iS

available on two cassettes or disc
at f14.50. It is accompanied by
very comprehensive documenta-
tion - inshuctions for running
programs, details of printout
facility, outline of stories,
teaching uses and strategi€s,
details oI how to chang€ the
vocabulary in the sto es, and a
list of all the vocabulary in the
programs. WORDGRAM was
reviewed in our November edi-
tion.

Tttle lnttoduclng Map
Skllla l&2 :

Watte ln your
Home : Balance
your DIet :

Movlng
Moleculec
Netherhall
Soltware
BBC B DIcc
L13.95 + VAI

Publtsher

You are likely to have heard the
name Netherhall software before
as this is the schoolthat produced
a number o[ the programs in the
BBC's 'Welcome' package. They
have also contributed software to
the MEP packages that ar€ sup-
plied to schools and it is really to
those in educational
€stablishments that this group of

programs is likely to appeal.
Whilst the home user might be
able to use certain of the
packages I really doubt that they
would be able to get value for
money lrom them.

The 'Balance your Diet' pro-
gram is meant to be used in
Health Education or possible
Home Economics teaching. The
idea ls that you type in code
representing your diet for a day
and you are given a read out oI
the amounts and ratios of pro-
tein, fat, carbohydrate and fibre
that the food contained. As you
are also asked for your age and
s€x this is then related to a norm
and the resultant over or under
consumption is noted. The pro-
gram is well enor kapped and
fairly interesting although I do
find the input a little tedious as
there are a great many codes to
be searched through. A good
workmanlike, if slightly staid,
program.

'Watts in your Home'is a
very similar program but this time
you input the type of appliances
that you have and how long they
are in us€ {or and the progam
will give readout of the cost and
the ratios of the various fueltypes
that you have used. There is the
opportunity to input two lists of
uses and then compare the costs
oI the two. This means that
heating a room by using dilferent
Iuels can be compared and it is

possible to see lhe value of fuel
conservation. As with some of
the other programs there are a
number of pupils worksheet
specimens provided and you are
allowed to copy these for use
with the proglam. There is little
doubt that a package such as this
can make understanding fuel
consumption much easiet than
by the penlpaper method.

The most fascinating pro-
gram in this collection, for me at
Ieast, is the 'Moving Molecules'
disc. The programs demonshate;
using the BBC'S €xtensive
graphic commands, how
pressu re and temperature
chanqes affect the behaviour o[
gases, liquids and solids. One
program shows the phase
changes of molecules at dlfferent
l€mperatures, anolher diflusion
in gases and liquids and lhe final
ones wilh vadations in pressure.
temperature and volume. All oI
th€ programs rely on a displag of
the mol€cules at the various
stages selected and this is a very
good visual representafion in_
deed. I have to admit that I have
pul this proqam on jusl to watch
the molpcules movel I reallv
believe that thts program will hel!
a vast number of children to
visualise the 'kinetic theory'in a
manner that would not be possi-
ble using static pictures and
would recommend its us€ in most
13-18 physics syllabuses.

The programs about map
skills also use the graphics to very
good effect, in fact l'm prepared
to say that these are the best
gaphlcal and €ducational pro-
orams that I have seen. The first
f,irc cor"r, two areas. grid
references and scales with the se-
cond covedng the use of com-
pass points and bearings. Both
packages contain well planned
worksheets to accompany the
programs and these are
reproducable lor classes using
th€m. The grid references section
is to a large extent a moving
teaching aid with full descriptive
notes. There are practice ex-
amples and, unusually for a
number of educational programs,
there is a full explanation
available if you got the answer
wrong.

Ipa icularlg like the pro-
gram about scales which can
display the same, admittedly sim-
ple, map in four different scale
sizes. There are also sections on
the r€presentative ftaction and
others which allow you to enlarge
or reduce the map at will. The
Compass based disc requires
much more input hom the user
and is both a teaching and a
t€sting package.

The final part of this section
is a game called 'Yacht Race' in
which you can sail your yacht, in
competition against anoth€r stu-
dent if you so desire. around an
irregular course. The direction, as
compass points or bearings, and
distance have to be input and the
winner is the first to cross the line
to the sound of the cannon. In all
another exc€llent package.

There is no doubt that these
are all packages of serious soft-
ware and what they lack in im-
mediate appeal. as far as the
casual observ€r is concemed,
they make up for in soundness of
conception and teaching quality.
lf gou are inter€sted in using
computers across the curriculum
you could do much wors€ than to
try these packages.

Railngo Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

?9%
100%
95%
90%
90%

Machlne
Prlce
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MEMO IO FINANCE DIRECTOR

To cany out some commercial functions (but not produce full
accounts) at low cost, br.ry SOFTWARE FOR ALL or MICRO-AID iI
they do th€ functions you need?

For an {almost) full range of business lunctions buy GEMINI's
INTEGRATED ACCOUNTING package if there is no prospect you
will need a second processor lor other tasks.

If future need for a second processor justifies the exha cost, buy
SAGE for maximum flexibilitg and accounting power.

SCOPE OF THIS
REVIEW
Hitherto the BBC Micro has not
been regarded as suitable for
serious business use. What little
business software was available
had limited capability. During the
past few months how€ver, signifi-
cant new sets of business software
have hit the market: this revi€w
considers them as sets and does
not study any single task, such as
payroll or purchase ledger, in
detail. It is aimed at the small
business that wants to com-
puterise one or two tasks now,
using software to which further
functions can be added later. Last
month we discussed two 280 se-
cond processors that would
upgrade the BBC to a modest
business machine and a review of
ACCOUNTANT, part of the
Acorn 280 package, appears in
this issue. To assess how good is
the new software that does nol
need a Z8O, it has been com-
pared with one of the most suc-
cessful packages that does.

The survey covers seven dif-
fer€nt sets, with a price range bet-
ween !40 and €900. They cover,
between them, the whole range
of business functions: buying
things, stocking things, selling
things, paying people, keeping
&ack of the money involved in
these activities and, finally, pro-
ducing a set of accounts to satisfy
all those interfering outsiders: the
aLlditorc, the VAT man, the tax
man. the shareholders and others
who imagin e a harrassed
business man has nothing better
to do all day long than produce
neat tables of figures.

ln what follows, figures in
brackets refer to the line numbers
in the main table.

FOUR BASIC
QUESTIONS
The buyer can tell serious, pro-
Iessional business software, Irom
programs which are really only
suitable for simpie house-keeping
or club accounts, by asking:

How many discs are involv-
ed? (2). One might be temp'
ted to think that a set of soft-
ware with several discs was
superior, but in fact, for discs

How husinesslike is your
BBC. Jon Vogler brings
you a comprehensive

account.

ot reduce the number oI
items in your stockl
Does it operate standard
double entry book-keeping
practice with a nominal
ledger {5). If not, as with the
ACORNSOFT and SOFT-
WARE FOR ALL S€ries, it
may be quite adequate for
producing invoices, state-
ments and other basic com-
mercial documents, but it
will not produce a set of ac-
counts that will satisly an
auditor or the tax man.

HOW CAPABLE?
Answers to HOW MANY EN-
TRIES? (6'10) are based on the
maximum system that the soft-
ware will support. Files on 40
track, or single or single-sided
disc drives, may be smaller than
this.

Under WIL[- tT PRODUCE?
(sections 11-31) I have listed
some of the main outputs one
miqht require. Some programs
produce other reports as well;
many produced the reports
shown but in a less than adequate
fashion, for example the Gemini
(Small Business) mailing list is
very awkward because you can-
not make the printer pause to ad-
just the labels in mid print.

There are some surprising
gaps in some of the program sets:
At first glance ACORNSOFT
MIRLE appears comprehensive,
as it comprises no less than seven
separate glossy packages. It is in
fact marred bv lack of a central
nominal ledger to pull lhem all
together and produce a set of ac-
counts (11,12,13) The absence
oI a payroll module (17) is equal-
ly surprising. The SOFTWARE
FOR ALL set is even less com-
plete. Surprisrng too that the
otherwise very comprehensive
GEMINI PROFESSIONAL and

ACORN', soparb scrccn Lyout is ,ro subtitute fot functionality

that have to be shuffled in
and out by a tired business
man, during a book'ke€ping
session at the end of a work-
ing day, the fewer the better.
SAGE's achievement, of
getting vidually all basic ac-
counting functions other
than pavroll onto one single
disc. is notable!
What limits the file size? (3) If
it is the computer's memory,
as for example, most of
Gemini's cheaper range
(which I have called "Small
Business"), then the number
of customerc or stock items
or anything else that is kept
on a file will be severely
limited and the program will
constantly failby running out
of memory. If however the
program uses "random ac-
cess disc files" then the
number of employees or
hansactions will be limited
only by the number and
capacity o{ discs on your
computer. (With previous ar-

ticles in this series, I have ig-
nored tape cassette systems
as being too slow lor
business use.)
Are the dillerent activities in-
tegrared? (4). This means:
will you have to enter, to
carry out one activity, data
already entered w hile
engaged in another or will it
automatically be available.
For example, if you produce
an invoice to send to a
customer, will the produc-
tion oI that invoice
automatically debit that
customers account with you
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SAGE sets cannot produce pur-
chase orders (25), let alone
calculate stock reorder levels (R
O Ls) and economlc orde! quan-
rrries (E O Qs) (28) or canv our
rob costing (30).

These technlques and prac-
rices are fundamental to good
business management. Every
wise boss knows that. if he allows
hrs employees to purchase
materials without a rigid purchase
order system, theg may
- nol obtaln price €stimates or

quotes in advanc€,

- duplicate purchases made
by other staff members,

- not take advantage of tlade

and bulk discounts and
possibly even
purchas€ items lor their own
use on his account!

Elsewhere in this journal I have
expressed my horror of accoun-
ting packages that do not pro-
duce iob costs (30). Three sets
could be made to do so to a
limited de$ee, by careful choice
of nominal ledger codes. For this
reason it is essential that the us€r
can define these himself (33),
and this also ensures accounts
appropriate to his style and type
of business. Only SAGE and
GEMINI (Small Busin€ss) use the

abundance of information in th€
system to produce cost-code
budgets (31) and compare actual
expenditure with them.

I have said it before and shall
say it many times again: let us
have business software designed
by practising business men to
produce prolits and not just by
accountants to record loss€sl

Small business men who are
exempt from VAT will know th€
ftushation of repeat nil answers
to VAT queries, 9et none but
GEMINI's Small Business set
allow the user to eradicate VAT
altogether (32). lt is things like
this that make people prefer
manual systems, despite all that
computers hav€ to offer!

That it should be possible to
vary invoices and vary the prices
at which stock is quoted (34).
SOFTWARE FOR ALL offer an
intelligent dual selling price and
s€parate cost price Ior each stock
item and SAGE is even mor€
flexible. An appalling short com-
ing of the ACORNSOFI series is
that there is no way you can add
postage and packing, transport,
discounts etc to an invoice: it can
only b€ priced at a fixed value for
that product (35). The best pro-
grams give the use the chanc€ to
allocate his use of disc spac€
(36), for example the newspaper
distributor who buys from
perhaps only six or a dozen com-
panies but sells to two or three
hundred need not waste disc
space on hundreds of supplier ac-
counts which he will never use.

FEATURING:
EASE OF USE
Certain Ieatures make the system
much easier to us. Availablity oI
tailor-made stationary, (37) often
in multi-part sets, can save a great
deal of g ef in trying to adapt an
invoice format designed in the
days of ledger clerks on high-
stools with copper plate hand-
writingl

It was pleasing to s€e that all
the systems use menus (38) but
only the better ones offered suf{i-
ciently clear screen prompts that
the program could be run without
reference to the handbook. MLC
have still not r€alised that
business users have mono-
chrome video screens (39); much
of their coloured display was
unreadable at normal brightness.
My accountant showed marked
Iack oI enthusiasm when I talked
about computer accounting for
my own business on the grounds
that "l like to see plenty of ex-
planation in the accounts; it helps
to get the tax man to accept
them". Those words should be
w tten up in letters of fire over
the door oI every software house.
Most allowed enough space on
the invoic€ (41) but only the first
25 characters or so was ftansfer-
red to statements, day books etc.

Features to speed up the
laborious book-keeping process
are very welcom€. Surprisingly
the cheaper programs:
MICROAID and SOFIWARE
FOR ALL, allowed you to insert
the date and there after accept it
by default on as many subse-
quent entries as you wish (44).
Automatic incrementing of the in-
voice number is also a time sav-
ing feature. All the better pro-
grams enable the user to set up a
file of customers, suppliers, stock
items etc., allocate a code to each
and recall all appropriate d€tails
just by entering the code (45).
ACORNSOFT. GEMINI (Profes-
sional). and SAGE all took this a
stage further and used the name
and address files to generate
mailing lists (24). The most
elementary value of a computer
is thai it does the arithmetic for
you yet some programs. for ex'
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ample. GEMINI (Small
Business), requived you to lotal
up a batch of invoices yourself
(46). SAGE repeatedlv and
fervently urged thier users to use
manually produced 'batch con-
kol sheets and do the manual
totalling and then use this as a
cost check but th€y allow you to
be slovenly and ignore their ad-
vice if you prefer.

Much care has been devoted
to enhy routines and to achieving
a balance between rapid entry,
(for example no need to confirm
with the teturn key) and giving
the operator a chance to check
that data is correct before com-
mitting it to enhy \47j.

Several of the sets were very
clever of catching enors (48) and
SAGE produced detailed instruc-
tions on correcting errors that had
been inadvertently entered (49).
GEMINI (PRO) in particular pay
careful attention to security: of-
fering copious advice on backing
up discs (50), screen warnings
when discs are nearly full (52)
and a pass word so that
unauthorised Persons cannot
study your most intimate secrets
(51) although there is little agree-
ment which programs need it:
MICROAID and SOFTWARE
FOR ALL also provided pass-
words; SAGE surprisingly offer it
only on the payroll package.

The handbook to any piece
of business software is critically
important. Several authors
apologised that they could not
teach accounting principles in a
short document, but the more ex-
pensive programs took some
trouble to indicate the difference
between good and sloppy prac-
tice (53). Almost all authors had
taken care to write in simple
language (55); I was delighted to
find no "computereese"
angwhere. Accounting language
has to be used but business men
are used to it and many authors
took trouble to €xplain as they
went along. A pity that neither
ACORNSOFT nor GEMINI (Pro-
fessional) provide screen pictures
in their handbooks (56), these
not onig mak€ the learner's task
easier but relieve the monotony
of endless text. Nor do ACORN-
SOFT take the kouble to give

either tutorial examples (59) or
sample prrnt-outs(60).

A serious complainl against
all the proqrams reviewed is that
not one had an index. SAGE had
a detailed contents list (57); the
others not only have sketchy con-
tents lists but spread these bet-
ween several modules which
makes finding a particulat f€ture
extremely difficult.

PEARTREE AND
MICRO AID
There are not really serious
business sets, (which does not
mean individual programs are
not pedectly adequate). PEAR-
TREE are promising further
modules by December lst and
MICROAID say they will be Pro-
viding integration.

GEMINI (SMALL
BUSTNESS)
These were the first business pro_
orams for the BBC Micro. so therr
iales have probablv been better
than their quality justifies. ln
Some cases, for examPle, invoic-
inq, the computer does little more
than acl as a typewriter. Two of
the programs. (stock control and
marlist), have been upgraded to
use random access filing but the
lack of integration, and the small
file capacity makes them now aP-
pear rather pedeskian in conEast
to what has become available. in
particu lar from 6EMINI
themselves. For the tiny business,
not seeking to produce a com_
plete set of accounts bul Just to
comDuterise one or two func
fion;. they may still be adequate
and are modestly priced.

MICRO-AID: a nther conlused screon byout in the stock

ACORNSOFT
MIRLE
These are the biggest disappoint-
ment. To pav a totalol l\7 5 fot a
set which, at the end of the day,
will not produce a set of ac-
counts, and are individually too
inflexible to adapt to many
business€s, does not represent
value for money. Many people
wrll be attracted to the apparentlv
low price of !25 per module: un-
til thev realize each module does
very little: for example you ac-
tually need three to cover lhe
sales process.

The seven modules repeat
one another interminably: over
half the text is repeated in all
seven handbooks and the same is
hue oI many of the disc pro-
grams: for example the product
update procedure appears on the
stock control, invoicing, and

order processing modules, and
an almost identical one on the
purchasing module. Purchasers
of the complete set do not receive
value Ior money and ACORN-
SOFT should recognise this and
offer a substantially reduced
package price for the person who
buys all seven.

On the credit side, you can
integrate all seven or almost any
combination. As might have been
predicted from ACORNSOFT,
screen presentation is superior to
any ofthe other packages but that
is no substitute for functionality.

GEMINI
(PROFESSIONAL)
INTEGRATED
ACCOUNTING
SET
This is the newest and most ex-
citing. To have achieved a
substantial degree of integration,
very rapid file access and respec-
tably large file sizes, without the
use of a second processor, is a
fine achievement. As one would
expect from GEMINI, the in-
dividual modules are eminently
professional and for the first time
present the single processor BBC
as a viable small business com-
puter. A "Try before you buy" ar-
rangement will be announced
shortly. GEMINI have at lastSAGE: professional and very fbxiblo
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MLC PEAATREE MICRO AIDSOFTWARE HOUSE

BASIC SPEC
Prefened hardware?
How many discs?
File size limited by:

1

2
3

4
5

6
't
8
9
01

lntegrated?
Double enhy?

HOW MANY:
- Account codes?

- Customers or suppliers?

- Stock items

- Employees?

- Transactions?

WILL IT PRODUCE:
Profit & Loss a,/c?
Balancesheet?
Notes to the accounts?
VAT statement?
Bank reconciliation?
Audit hails or daybooks
PAYE & Nat Ins?
Pay advice?
P60 /P45 etc?
lnvoices?
Credit notes?
Statements?
Aged debtors list?
Mail list (customer & suppliers)?
Purchase orders?
Remittance advice?
Stock reports?
ROLsoTEOQs?
Stock usage data?
Job costings?
Budgets?

FLEXIBILITY: Can user:

- Ignore VAT lf exampt?

- Define nominal codes?

- Multiple stock pric€s?

- Freely write invoices?

- Advance plan disc use?

EASE OF USE:
Stationery available?
Menu driven?
Pleasant mono display?
Good screen prompts?
Item description Iength?
Easy print routines?
Wotked examples?

SPEED:
Auto entry oI date?
Names enteted from files?
Calculates batch totals?
Slick enhy routines?

ACCURACY & SECURITY:
Errors caught?
Advice on data backup?
Securitv password?
Warn before disc full?

HANDBOOK
Teaches good accounting?
Clear Iayout?
Free from jargon?
Uses screen pictures?
Detailed contents list?
Error messages explained?
Practice examples?
Sample reports?

dual discs
2

disc capacity

No
Yes

No - coloured
No
20

Yes but rigid
No

None
No
No
No

No

single disc
3

disc capacity

No but promised
No

Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
No
No

Limited
No

Yes
Yes

No - coloured
No
2A

Yes but rigid
Some

Yes
No
No
No

Some

No
No
Yes
No
No
No
No
No

No
No

11

1J
t4
15
16
t7
18
19
20
21
22
23
24
25
26
27
28
29
30
31

None
3200
3200
None
None

2250
525

None
100

2250

No
No
No
No
No
No
No
No
No

No but promised
No but promised
No but promised
No but promised

Yes
No
No
Yes
No
No
No
No

No VAT funct,on
No
Yes
No
No

No VAT function
Yes

None
None

No

32
33
34
35
36

37
38
39
40
41
42
43

44
45
46
47

48
50
51

54
55
56
57
58
59
60

N
N
No

Sup€rricia
Yes
Yes

53 No
No
Yes
No
No
No
No
No

ACCOUNTS SOFTWARE
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A&8 COMPUTING DECEMAER 1984 105



*SALES INVOICE*

NORTIIUI{BRIA FASTENERS
SEAT TRADINC ESIATE
CASTLE ROAD
NEgCASTLE
TYNE & IIEAR
1D4 7YS
o973 456221
002 345 986

LTD

Del l very Addr€s3
R ICIIUOND UACHINf, TOOL CO

4O TgE RAILIIAI SlDINCS
EASl DURIIAU
NORTIIUUBRIA

WATERS IDE I,IAREEOUSE
RIVER ST
FELLINC
NEIiCASTLE
ND5 ABQNDI 7GD

CUS TOIIER NUI{BER
ORDER NUMBER

0 001 OUR REF :
TAX POI NI :

r -0002
o4l 09 / 84

ITEM DESCRIPTlON PRICE QTY VAT DI SC VALUE

4030
4 027
4 0t1
POST & PAC(ING

o.r6
0.0 2
0.05

5000
r0000
7000

120.00
110'00
1r0,00

640.00
180. 00
1r.5.00

0 10.0 0

SUE TOTAL

VAT IOTAL

114 5 .00

t53.23
CODE RATE r COODS

0
I

0.00
15 .00

10.00
1I35.00

A S ETTLEME NT DISCOUNT OI

TOIAL : 1298,23

rNvolcE DUE ON 041084

I14.50 iIAY BE DEDUCTED IT PAID BEFORE 04IO84

released their 24K ROM database
"DATAGEM" and in the ac-
counts handbook state that these
"combine powerfullg". Unfor-
tunately they give no inkling how
this is done in either handbook!

SAGE
SAVE has the payroll separate at
!195+VAT and all the rest
together as SAGE PLUS for
f695+VAT. For both together
you pay !795 + VAT. Leave out
invoicing and stock conhol and
you get SAGE ACCOUNTS at
f375+VAT. SAGE of{er an at
hactive "try before you buy"
scheme, but of course you can-
not take advantage of this unless
you have a 280 second pro-
cessot,

I liked SAGE enormously
save for its major defect: lack of
job costing. I found it much easier
to use and more flexible than
ACORN's ACCOUNTANT.

WHAT YOU GET
FOR THE PRICE
GEMINI have produced a superb
producl. Have thev priced
ihpmselves out of the market with
a total of €500? There are three
alternatives for the serious
businessperson?:

- buy ACORN S attractive
package of a 280 second
Drocessor with ACCOUN-
iaNT Thi( .osts onlu 1300
(a €100 price increale has
since been announced -Ed.). but leaves out many
important functions, such as
invoicing, payroll and stock
conhol. However posses-
sion of the s€cond processor
opens up lhe whole range of
professional CP,/M soft-

- buy GCC (Cambridge) Ltd's
otler ol a 280 wrth SAGE
ACCOUNTS lor !430.
However to add invoicing,
pagroll and stock control will
increase the total to f914: a
lot to pay, even when you
get a second proc€ssor.

- forget about the BBC for
business use and buy a

- CEM|NI lProlessional hinted sales invoice: businossfike but ng floxibility of layout

serio us small bu sin e ss
machine. such as the
Apricot (256 Kbytes of
memory) or the ACORN
business machine, which
should appear before this
revlew does.

It is easy to complain about these
prices but:

- I pav mv accountant four

huundred pounds every
year, and expend much
sweat myself, to produce ac-
counts. If software can save
substantially on this it is

worth it and it is rare that
cheap options represent
good business investment.
These putchases are tax
deductible which can make

them look very much mor€
athactive.
Both GEMINI (Professional)
and SAGE represent superb
examples of the program-
mer's art and the comPanies
deserve to be paid well for
them. How many customers
will have the cash to do so is

another matterl

AAB COMPUTING DECEMBER 198 4105
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THE SETS THEMSELVES

GEMINI
(SMALL BUSINESS)

SOFTWARE
FOR ALL

ACORNSOFT
MIRLE

GEMINI
(PROFESSIONAL)

SAGE

dual discs
5

memory
(except mail & stock)

No
No

single disc only
4

disc capacity

dual discs
7

disc capacity

dual discs
5

disc capacity

280 + dual disc
2

disc capacity

only stock & inv
No

Yes
No

Yes
Yes

Yes
Yes

90
220
220
40

No limit

None
400
100

None
750

None
No limit
No limit

None
No limit

143
610

1980
198
650

9999
9999
9999
999

About 3700

Yes
Yes
Yes
Yes
Yes

Yes but tedious
Yes
Yes
Yes
Yes
No
Yes
No

Yes but poor
No
No
Yes
No
No
No
Yes

No
No
No
Yes
No

No
No
No
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes

Limited
No

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes

Limited
Yes

Yes Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
No
No
No
No

No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No

Yes
No
2

Yes
No

No
None

3
Yes
No

No
None

2
No
Yes

No
Yes

2
Yes
Yes

No
Yes

2
Yes
Yes

No
Yes
Yes
No
23

Yes but rigid
Yes

No
Yes
Yes
No
1'

Y€s but rigid
No

No
Yes

Excellent
Excellent

30
Yes but rigid

No

Yes
Yes

Excellent
Excellent

Yes and flexible
No

Yes
Yes

80 column
Excellent

25

Yes

No
Yes
No
No

Yes
Yes
Yes
Fair

No
Yes
No

No tedious

No
Yes
Yes

Excellent

Yes
Yes
Yes

Excellent

Some
Yes
No
No
No

Yes
Yes
No
Yes
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes

Nom ledger only
Yes

Yes
Yes
Yes

Payroll only
Yes

No
No
Yes
No

No
Yes
Yes
Yes

No
Yes
Yes
No

Inadequat€
Yes
No
No

A litde
Yes
Yes
No

Barely adequate
No
No

Yes
Excellent

Yes
Yes

Detailed
No
Yes
Yes

Inade quate dequ
No
No
No

na
No
No

ale

ACCOUNTS SOFTWARE
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Bouncer is the result of several
months work which started.
simply enough, as a desire to
produce an arcade style game
with multiple screens, smooth
movement, high score table and
all the other attributes that are ex'
pected in a game of that type.

The final program fits the
specification. but producing it
highlighted several problems I
had not previously encountered.
Some of these problems had
solutions already widely known
and were easily solved by a
search through articles in various
books and magazines. Other pro'
blems were not so amenable to
solution, and procedures to deal
with them had to be devis€d.
Over all this activity hung the
bugbear of the BBC micro; lack
of memory space.

ln this series of articles I
hop€ to show how the program
evolved and how the various pro-
blems were solved. Each instal-
ment will contain a part of the
program which will be self-
contained and can be debugged
and tested on its own. At the end
oI the series you will hopefully
have gained some insight into

ames
ave a

prog
BBC

ramming and also
micro version of the

Arcade Game "Kanqaroo'

COME ON
KANGA

For those not familiar with the
game the following brief account
is included. The aim oI the game
is relatively simple. A small baby
kangaroo has been imprisoned in
a tree top jail by som€ particularly
Llnpleasant monkeys. Mum has
to climb up the hee to rescue
him. This sounds easy but since
the monkeys are doing their best
to stop her by throwing apples
and apple cores it is, in fact, quite
tricky.

If you succeed. the monkeys
re-kidnap the poor thing and
Mum has to negotiate a more dif-
ficult ,oute. This process is
repeated through several screens
which incr€ase in ditficulty.
Various bonus points can be col-
lected by Mum as the game pro-
gteSses.

Purists will of course com-
plain of trivial errors like

ln creating ttris
professionaLarcade

g,ame for the BBc several
interesting problems

arose. The scene is set in
the first part of our
series on how the
program evolved.

the complete assembly program
is too big to fit into memory.

All is not lost though. By
dividing the program into four
sections and assembling them
and + SAVEing th€m individual-
ly it is possible to pack the pro-
gram into the available space.
(The reason for this apparent
"quart into a pint pot" miracle is
that the assembler mnemonics
are stored as ASCII by the com-
puteri thus for example the
assembler version of 'Load the
Accumulator",LDA, would re'
quire three bytes. When assembl-
ed this would be stored as &A9
i.e. one byte.)

COMING
SHORTLY
The four consecutive monthly ar'
ticles will contain the listings for
each section, together with
source programs for LOADing
and SAVEing the main program.

This article will show you
how to set the scene and contains
the data for the various sheets of
the game.

Arli.le 2 will deal with the
method of creating the sprites.
and will include routines for
POKEing them in lront of the
scenery.

Article 3 contains lhe move'
ment routines, use of joystick or
keyboard in machine code and
the concept of "patrols".

Article 4 includes the scores.
lhe rescue- the inteYaction o[ the
kangaroo and the missiles. The
final piecing together of the pro-
gram and the addition of the
High Score table will be dealt with
and a complete set of instructions
for the game will be given.

SETTING THE
SCENE
The source program is listed
below, to be typed in at PAGE
&5000 to allow space for the
machine code and data to be
stored lrom &22FO lo &27FF.

Remember to set
PAGE= &5000 and type in
NEW (RETURN) before typing in
the orooram.'N6TE: 

lf vou omit the NEW
the cornputer will "hang up" after

g
h

kangaroos don't liv€ in trees,
monkeys don't eat apples etc. I

can only answer that what's good
enough for the arcades must suf-
fice lor the Beeb!

score table).
In theory using BASIC for

the main program and machine
code routines for the movement
should give an acceptable game
but IF - THEN structur€s in

CONS IDERATIONS BAslcra'".i"i.,#:[Y 
ilo ;[:

During the game several movinq necessarily constant and would
obiects hav€ to be dealt with. probably lead to uneven move-
kangaroos, monkeys. fruit etc. ment.
To do this in BASIC would be On the lace of it. the task of
very slow, so machine code writing a fulll€ngth machine code
movement routines were program would not b€ too daun_
necessary. After some considera- ting d tdsk on a machine equip_
lion it was decided ro wrrre lhe ped with as good an assembler as
whole program in machine code the BBC micro. However. the
(with the exception of the high entire program is quite long and

MODEL B
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280-340
350.410
420.480
490,550
560.620

branch 1

screen 1

screen 2
screen 3
scteen 4

970

980
990

1000
1010
1020

1030

PROCIN

830

PROCEDURES

CEN. This routine
copies the data for
the middle branch a
row at a time.
backwards. The first
line of data is put in
linesland2of
branch space.
Line 3.
Lir.e 4.
Line 5.
Line 6.
Puts low by,te for
screen 1 in &80.
Puts high byte for
screensland2in
&81.
Puts low byte for
screen 3 in &80.
Puts low byte for
screen 2 in &80.

Blts
Bits

VARIABLES
A% item of tree data
B% item of screen data
P% program pointer
X% loop variable

MAIN PROGBAM

Line
20 Accesses initialisation

and assemblg.
Reads data for hee
display.
Reads data for four
different screens.
Saves user defined
characters.
Saves machine code
and data.

black or 1 red)
foreground colour
add this code to 240
to give the user
defined characters.

User defined
characters.
PROCAS defines
OSWRCH (op€ratins
system read,/write
characler) the
equivalent of a
BASIC VDU, FoT
example VDUT
becomes
LDAI T:JSR
OSWRCH in
machine code.

The program counter is set. and I
have opted to print the assembly,
and ignore errors on the first
pass. The OPTion can be chang-
ed to suppress the assembl€d
listing after the program is known
to be correct
840 The equivalent of

VDU31.0.3 (i.e.
PRINTTAB(0,3) ).850 Puts the low byte ol
the location of the
first item of tree data
in &70, and the high
byte in &71.

860 Puts tree data in
&80. and bit 7 in
&a2.

870 Puts bits 4 to 5 in
&8t.

880 Purs bits 0-3 in &80.
890 Foreground colour
900 Background colour
9lO User defined

character.
920 Next item of data.
930 Compare for end of

Eee-
940 SCREEN checks for

level number. and
branches lor the four
different levels in the
least two significanl
bits of the contents of
&D8E. lf. at the
founh level. the data
starts at &2780 so
the low byte (&80) is
put in &80.

950 Puts hish bvte (&27)
in &81.

960 Copies the 120 items
of data in branch I
and branch 3.

GET RID OF
THOSE BUGS
If there is an "Out of Data" error
at lines 30 or 40. check the data
Iists carefully for missing com-
mas. The commas are the only
way the computet can tell where
one item of data ends and the
next one sta 5. A missing comma
will foolthe machine into thinking
there aren t enough items.
Similarly an extra comma (i.e.
two commas together) may give a''No such variable error
message.. When the machin" code is
assembled, the first pass picks up
syntax €rrors. and the second
pass other errors, and it is useful
to have th€ assembler listing to
ensure that the code is correctly
assembled. The printed assembly
will be something like:-

2357 AD 8E SCREEN LDA &D8E

Reading from left to riqht.
the significance ol the symbols
is as follows:-
1 Location of first byte of instruc'
lion.
2. Op code
3. Low byte or amount branch-
ed.
4. High byte if any.
5. Source code.
Two passes are necessary to
assemble the code. During the

1040

1050

:he first line of program.
Don't panic if you forget to

iet PAGE before you start typing.
'he situalion can still be saved bv
-ollowing the inslruclions below.
Type in the f ollowing:-

sAvE "souBcEl"
PAGE = &t000
xLOAD'SOURCEI" 5000sAvE "SOURCEI"

4-6
0.3

\JOTE: This will not work if vou
ave RUN the proqram

When you have tvped in
:OURCEI and saved it. RUN
're program to save lhe data and
-ser-defined characters.

The second program TESTl
- al PAGE&1900 to leave space':r more machine code later

Before typing in TEST1. set
?AGE: &1900 (RETURN).
\EW (RETURN). Asain. omit.'.ng the NEW will cause the_iachine to hang up.

The data for the tree is
:iored ftom &23E4 to &25FF
.Lrth a byte {or each
PRINTTAB positron kom row
I to row 30.

30

40

50

60

DATA

All the information is in one
!9te, as follows:-

3it 7 background colour (0

p and iail
h3
h2

AbB COMPIITING DECEMER 1984
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140-200
zto 270

treeto
branc
branc
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first pass the addresses of
subroutines will not have been
defined and so, on the first pass,
if jumping or branching, the loca-
tion of the first byte of the instruc-
tion is shown instead of the
subroutine address. Of course
after the second pass, the correct
subroutine addresses should be
shown.

TEST 1

VARIABLESA ASCII of key press
ed.

LEVEL The level reached.
This will be stored in
&D8E in the final

x%
g,

L
ame.
oop variable

GETTING GOING
After typing in SOURCE 1 and
saving it, the program should be
RUN to ,,SAVE the data and
user-defined characters- TEST1
should then be tvped in (with
PAGE set to &1900). On runn-
ing TEST1, a display of the user-
defined characters should appear
across the screen. Pressing any
key will display the hee. Further
key presses will dlsplay each
screen in turn.

Obviously only a general
guide on how to d€bug this pro-
gram {or any other lor lhat mat
terl) can be given. but I have
listed below some of the more
likely faults.

The user defined characters
should be:

238,239
240
241
244
245,252
246,247

message
blank
block
ladder
vines. sides of jail
roof

The rest are mainly foliage.
If all these are missing,

check the lines that LOAD and
SAVE "VDU",

lf onlv some are missing they
coLrlrt be dp{ined with 9 or 7 bvtes
instead of 8 in soURCEl. 

-

In general if the message "at
line 50" or a selection of error
messages appea$, the routine that
,s CALLed is either m,ssing, not
assembled correctly, not SAVed
or not LOADed properly.

lf the machine hangs up or
some memory is overwritten
check that each routine has its
RTS in the correct place.

If an extra colon is included
during assembly, the instruction
numbers and labels could be out
of step. If a colon is omitted, an
instruction could be ignored.

Misshapen tree branches
generally point to an error in the
data in SOURCEI. Check this
section carefully for an extra
item.

While testing SCREEN, if
onlv the middle branch looks
odi check the machine code
from CEN in SOURCEI.

The scenery should now be
rn olace and oext month we will
sed how to define the spntes and
put them on the screen.

MAIN PROGBAM
20 Load machine code

and data.
30 Load User defined

characters.
40 Selects mode. ac

cesses initialisation
roLrtine.

50 CALLS TREE to
display the tree, and
waits for a key to be
pressed.

60 CALLS SCREEN for
each level.

7O Prints four lines of
green background for
the treetop.
Eventually the scores
and status will be
displayed here.

80 CALLS TREE lor
each level. with a
pause between each
one.

LABELS
SCREEN &2357
TREE &22FO

PROCIN
100
110

1ORETIBOUNCER SOURCE1 BY I,I. STANGER
2OPROC INr PROCAS
3OFORXT=ATO539: READA7.. ? l&23E4+X7,) =AiL. NEX'I
4OFORXZ=OTO&1FF I READBT.T ? (&26OO+XZ) =B7.rNExf
sO+SAVE "VDU"OC6F OCFF BOlF
6O*SAvE"I'lCl "22FO 27FF SOIF
7OVDU7! END
BODATA&AA 

' 
&21 , &21 r*21 r&21 re2l ,raZl ,b.21 ,&21 ,*21 ,h.

21,&AD, &AD,&21,&r1 r&21 ! &21 r &21,&AB,&AD
9ODATA&AF r &AAr&AB,&AA,&AD r&21 , &21,U?1trrzB,?,2D,&

AB, &1D, &lD, &AA r &21 , &21 , &21 , &AB, &AF, &1 I
1OoDATA&A9, &86,A,OtO,&2A,&2D,&28, O, &66, &61, &6 r , &

61 , &61 , &61 r &61 , &61 , &E7 r &49, &1 l
I IaDATA&1 1 , O, O, O ,O,6 16,6rO,&7C,O.9,O,grA,A tO |&75

,&11,&11
IzODATAU11 ,t' tO,O jA tO tO,O tO 1*78,6,O,O,O tO,g,O,*75

,&11,&11
lSBDATA&1 1 , &1D, &l D, &1D r &1D, &r D, &1D, &l D, &1D, &1D, &

lDr &1D, &1D t &1D, &lD, &1D, &34, &1 1 r &1 1 , &1 I
l4ODATA&l l, A, O, O, O,O,O,S tO,O,O 1O,O,g,@ tA te34 IUAT

,&11,&11
t SoDATA&1 1, O, O, O,A,A t 

g,O, g lO,g rO, B, O, E, O, &34, O, &
11,&11

l5BDATA&1 I , O,6, O ,A,O rO t@,A,A,E tO,B,B.g tA rU341B,h
1t,&11

t7 aDAT AL I 1,O,9 )A,O I 
g 

I O tO 1g 1g' O tO r O, O, O I O, &34, O, &
1l ,&11

1BODATA&1 1 f O i O, O t0tgr0t0,O,O,E,O, B, B, B, O, &34,8, &
11 r&11

t9aDATA&r 1,Or6,O,O,O,O,s,6,B,O tO,@,O,O,O t'.34,s,e
11 r&11

2O6DATA&1 1,&1 I r&34,&1D,&1Di&1D,&lDr&1Dr&1D,&1D,&
1D r &lD, &1D, & lD r &l D | &1D ! &1D r &l D, &l 1 , &1 I

2lODATA&t I, &86, &34 t O tO I O | 6 tO,O tO ]O,O, O,6 rtl rS tcl, g
r&11r&11

z?ODATA&1 r,O, &54,O,O 1O r@,O,A,O tO,O,6,A )O tA,g,O t&
r1r&11

23ODATA&1 1, O, &34,O, 6,8,8,O,O,@ rg tg,O,O,O 1O,O, O, tr
tlr&11r

z4ODATA&t l.O. &34,O,O,O,9,9 tg tA,A tA,A,O tO tO tO tB te
11,&11

zsODATA&t r,O, &34 1g'B'g tA tO tA t6,g,g,O,O,O tA,O,O,&
lr,&11

26ODATA&1 1 , O, &f,4,A tO rO rA,A,O ]OtZ rg,A '[,,O,O,O 
1B,&

lI,&ll
2TODATA&t 1 , &1D, &1D, &1D, &l D t &1D, &1D, &l D, &1D r &1D, &

lD r & t D, &lD, & 1D, &1D, &1D, &34; &11 r &11 r &11

PROCEDURES

120

Defines labels.
Prinis each user
defined character for
checking
Waits for key to be
pressed. clears the
screen.

PROGRAM LISTING I
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PRO G RAM M ING /A RCADE GAM E

zAADATA&1 l,OrOr O,A tA,6 ts,B,E,A 1A,O,O tO,O.*34,&87
,&11,&11

29ODATA&t 1, O, O,O,O tO,6,B,Z,A.O,6,O t6,O,8,s34,6 t&
11,&11

3OSDATA& 1 1 , O,6,6 ,g,A,O,Z,D,O,B tO,6,8,A,6,&34 tB,&
1 I ,&11

3lODATA&1 r I O i 6, A, A I O tO 1 O, O,A,E, B, g, O'O'O, &34, 5' 2".

r1,&11
S2ODATA&1 r,O, O,O ]@,O,O,O,A,s,A,A tO tO,A,9,.9.34,A,*

I 1 ,&11
sSBDATA&l 1, B,A, O,g,A,O,O,O tO,g,O,O,O,g tA t*34 tO,e

11 ,&11
34ODATA&1 1,&lD,&1D,&1D,&1D,&1Dr&1D,&lD,&1Dr&tD,&

l D, &1D t &1D, &1D r &1D, &rD t &1D, &1D, &11 , &1 1
3s[TDATA&1 1 , O r 6r Et ,g rO ]@ ]A,O,OrO,O, O, O, O, O, &34, O r &

11,&11
S6BDATA& 1 1 ! O, O, O, O, O, 6, E,O,O,A I O r O, O, O, O, &34, O r &

1 1 ,&11
f,TADATA&l 1 , O, O i E,O,A,O rA rO tO tO,O,A,O,B,g,5.34,9,&

1 1 ,&11
SBODATA&1 1,OrO,A,O t6,O,s t6,B,A,g,B,O tA,A,e34,O,&

11,&11
39ODATA&1 r, 8, Ar B, B,g,g,O,A,O tO,A,A, O, @, g t &"34,O tU

11r&11
4OBDATA&l 1 , O, O, B ,A,A,B,A,O rO,A,A r O, O, A, O, &34, A, &

11,&11
4IBDATAB,O,O,O,O,O,O,A
4zODATA&1 1, O, O, O, O, A, A, A, O, O I A I g' A' A' O' O' &34 t &E}7

,&11,&ll
43BDATA&1 1,O,O,O.g,O,O,B,6,A tg,A,A t@ r@.O,&34 tg,&

11,&11
44ODATA& 1 1, O, O, O, A I A I A, O r O,B, g tA, O, & I A, & I D, &l A r &

f4,ot&11r&11
4soDATA&1 1, O, O, O t 6,6,O,O, g, O, &LA, & 1D, &' B, &1E, O r A

t&34!Ar&11,&11
46ODATA&11 , O, O, A r O, O, O, & lA, &l D, &18 r &l E, O, B, &7C, O

, o, &34, O, &1 1 , &11
470DAtA?,t I ,Z tO,A, & 1A, &1D, &1B, &1E ,B,g r&7C rA,O,g7D

, o, o, &34, a, &11 , &1 1

48ODATAO,B,O,O,Or0r,O,O
49ODATA&r 1 , O r O, O 1A,A tA |O,O,@ |A,O |O |0 t6,O,*34 |1,8')

,&llr&r1
sOODATA&1 1 , O,0, O ,O,6,O,A |O,O,A,O r O, O, !1,6, &34, [t, &

11,&11
51 ODATA&1 l, 6, t r Ct, 6, A tA tO, A, @,@ | B, &l A, &34, &1 A, O, &

i4,o,sl1i&l I
szoDATA&11 rO,O,O,6,BtO,A,Q,O,O,&rA, &tB, &34, O, A, &

l4,or&r I,&11
sf, !!DATA&l 1, O, O I O' & I A' & I D' &1 B' A ! O' 6, &l A, &18, B, &34

.o,0,,&34,or&11,&11
s4ODATA&1 1 ! O, O, & I A, &18 r B, & I A, & I B, O, & 1 A, & I B, O, O, &

r4 , a , o , &34 , o, & I 1 , & I I
sSODATAO,6,O,O,A,B,O,B
s6oDATA& 1 l ,6, A, A ,@,A tA.&7C,O ]&75,@ tO,A.O,O,A,E.34

,o,&11,&11
sTBDATA&I 1 , O,6, A ,S,A,6,&7C,2r&75, O,6,6,A,A,O! &34

,or&11,&11
SBADATA&1 I i &1 €1, & I B, &34, & lA, 91 B, &f, 4, &t D, & I B r &75, A

.a,o,o,o,o.?ra4,g, & I 1 , & 1 1

, $f4, &7C, &75, &34 , A, & l B,I l8 r &f,4. $ I B
f4,4,&11,&11
,&34 t &7C, &75, &34,O, @,O,&.34,?.7C,?,73
11,&11
, &34, &7C, &75, &f, 4,Br O ! O, &34, &7C, &7s
11 ,&11
,g,ato,o
DU23,24@,A,@,O,A tO 16 tA,O

64OVDU2,<, 24 r r ?55, 255, 255, 255, ?55, :55, :55, 255

65OVDU25,242, ?53,129 ,129 | t29 | 129 | 129 ,129 t?53
66OVDU23,243,253 t24 t24 t24 t?4,?4,24 t?55
67OVDU23,2441233 ,129 | 129 | 129 1255 | 129 1t29 , t2g
6SAVDU23, ?45, 64 | 64 | 64 | 64, 64, 64 | 64, 64
69OVDA23,246,s,7, ls,51, 65; 127r 2s5,25s
7OOVDU23,247 1 128 

' 
19? 

'?24 1746,248,252,254 1254
7 10VDU23 t248, 60, 126,253 r?5'3,255 t?53, 126, 60
72OVDU23 r?49,735,255 r 126, 125, 1?h,126,60,66
73OVDU23,25Ot 255,255,25s, l ?7,127 #3,6'3,3A
74OVDU23 i 25 1, 253, ?55 t 255, 234, 234 r ?32, 25?, 1 ?O
75ov.DU23 i232 e12,2,z,?tz j2,z
76OVDU?3,233,25S,25s,zss,253r255,255, 126,56
7 7OVDU23, 234, ?55 r 255, 255, 255 r I 2h, t26, 60 ] hO
74OVDU23,255,60 ,60 | 12A,126 | L26,25s,2s5 r 2s5
7 9OVDU23, 23A, O, 1 39 | ?1A t 2 1 A, t7 O, 1 70 r 1 38, 1 39
BOOVDU23,239, O, 16?,1A2,182,178, t7B I 162 

' 
162

BlaENDPROC
A2BDEFPROCAS
SSOOSWRCH=&FFEE ! FORPASS= 1 TO3STEP? 1 Pit =&?,2F A. E BPT P

ASS
B4O. TREE LDA*s1: JSROSIITRCH! LDA*Or JSROSa.TRCH! LDA*S:

JSROSWRCH
ASOLDA*&E4 ! STA&7O: LDAI&23: STA&71
A60. BEG LDY*O! CLC: LDA (&7O) , Y: 5TA&BO! AND*1243 STA&

82
BToLDA&AO! AND*1 12! STA&41
ABOLDA&AO! ANDII5r STA&8O
B9OLDA*17! JSROST{RCH! LSR*B1! LSR&g1! LSR&B1r LSR&81:

LDA&B1 r JSROSIaIRCH
9OOLDA*r 7r JSRI]SURCHT ROL&Bzr LDA&82! ADC*l2A! JSROSI,

RCH
9 1 OLDA&BO! ADC*249 : JSRoSI.TRCH
92OCLC! LDA&7O3 ADCII r STA&70! LDA&71 : ADCIO: STA&7r
93OCi.lP*&26r BNEBEG : RTS
94O. SCREEN LDA&DAE! ANDlts: Cl'tP*1 : BEABI r Cl,tPltz: BEBA2

! Cl.lPlt3: BEO83! .84 LDAI&SO! STA&AO
95O. O43 LDA*&27: STA&8,
960. TRA LDYltl 19! LDX*I 19: . Gls LDA {&BO) r Y: STA&245C !

X: STA&2574, X: DEX: DEY! BNEAs
97O.CEN LDXI19! LDY*Or . Cl LDA&2471,X!STA&24E6!Y!S

TA&z4FA'Y: INYr DEx: BNEC1
9SOLDX*19: LDY*B: . C2 LDA*24E,5, x: sTA&25oE,Y: INYTDE

X! BNEC2
99OLDX*19! LDY*O! , CS LDA&2499, X! STA&2522, Y! INYTDE

X! BNEC3
1OOOLDX*1 9: LDYLO: . C4 LDA&z4AD, x : 5TA&2536, Y : INY: DE

x! BNEC4
IOIOLDX{*19: LDY{iOr, CS LDA&24C1, X ! STA&2544, Y: lNY. DE

X! BNECS! RTS
1A2O- GII LDA*O: STA&BQI
19t3O- O12! LDAX&26: STA&EI1 ! JHPTRA
lO4O, OS LDA*O! STA*BO! JEPA43
1O5O.02 LDA*&BAr STA&BO! Jt{POlz
1B6Bl3 NEXT: ENDPROC

S9ODATA&11 ,
.&14,&f,4,&rAr

66ODATA&l 1 ,
, &34tBrOr&f,4,

6r6DATA&11,
.&f,4tOrO,&341

62ODATAO,O,
6SODEFPROCI

o,o
o'&
B,O
@,Er
o'@
o,&
@,4

liI

OGRAM LISTING 2

A68 COMPUTING OECEMBER 1984

I OREIIBOUNCER TEST1 BY tI. STANGER
2[,*LO. "r,rc1,'
50*LO. " VDU"
4OI'IODE? I PREC IN
SOCALL TREE: A=6ET
6BFDRLEVEL= I IO4 r 

"&DaE=LEVEL: 
CLS: CALLSCREEN

TOCOLOUR l3Or PR INTSTRING$ ( BA, " ") !COLOURI26
AOCALL TREE: A=GET: NEXT r END
9ODEFPROCIN

l!l!tTREE=&22FO : SCREEN=&:-157
1 lOFORXZ=23ATO?55: FRINTCHRTXZi : NEXT
12OA=6ET: CL6I ENDPROC
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MODELS A/B

-

Finding and choosing the cortect
software for your ne€ds is a
daunting task indeed. whethet
you are looking ior a word pro-
cessing package or fot a new
game to test your alien destroy'
ing. treasure seeking, path-
{indino talents!

dft"n you can be pur otf
even looking through the pages
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 print that tells
you that the game will run on just
about every available machine
except the one sining beside you!

But BBC and Electron
owners need despair no longer

form in which it is available. th€
supplier code and price; all are
given for each piece of software
listed. The codes used are:

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 th€re i5

no such item as the one you are
looking for, if it is not included in
the following list. Remember thal
much BBC software is being con-
verted for the Electron and to
at,oid dissapointment it is best to
wait for a specifically written pro-
gram. If you are aware ol a piece
of software that is not listed here.
whether you are a user or a pro-
ducer. feel free to let us know.

want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listings
to make your choice.

Ed

B
E
C
D(
R

Code
Gm
Bs
Ut
Do

Explanation
Game

Business
Programming utility

Domestic

SOFTWARE L/Sz/YGS

{nsle5 .d Parall€l Linet

1r

B
ll

l.l

8

t

Ed

Ed

Ed

B

B

B
B
B
B
B.I
B.t

ABC

ABM

B

B,E

B
B
B
B

ll

B,t

B
B
g

t4.45
e7.95
f5.95
t6.95

tl0.m
rll.76
f7.95

t24.95
t24.95

al1.00
tt4.00
t5.50,
r7.50

r2a.oo
!7.50

r60.00
t7.95
t,l.50
t,l.50
f5.99
t9.90

14.95.
f6.50
t6.95
t9.95

17.50
t7.95
t5 95
r6.95
r5.50

19 95 +

r9.95
{15.00

!7,95

18.05

CM
BO

t33/45
t5,50,
t7.50

!5.50,
f7.50
t9.95.
tt2.45
tr.80
trl.95
t5.95
t6.95

!15 +

t7.50
t8.97,
t10.98
ll5 +

tr0 95
(8.95

46.50
tr.50

Hll
NZ

CN

NO

GJ
ES

KT

Als€bra'. Ma.lpula'k)n

Aninal 'Veserable r Min.r.l Bo

Ed

GM

Ed

c

:
D

c
D

c
c

c
c
c
D

B

B

B

B

B
B
B
B
B

An,mal, v€g€table. Min€ral c.D

(M
GJ

ls
IB

lr

OG

sc

KN

JI
N-r
ol

a.D

NEC
, ., Sadar Contoll€r

otc

c
D
c
c
c
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l

- 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. ln order to fit in as
many as possible we have had to
use codes in some columns. The
title of the software, whether it is
for the BBC or the Electron. the
company which produces it, the

/ // //,/

t9.95

l(lI)
D

vl
CT

GK
OG

crl

CE

BE
GK

GK

NC
oa

rl1.95
c9.95,
t12,00

[6.95
f3.00
!9.95

r9.95.
49.20

!l1,90
f3.00
t9.95

t5.00.

t7,00.
f9.00
r6.95

t35.95
t6.95
r8.95

tl2.15
t7.95

c
c
c
c

c.D

c

c,D
c.D

c.D

c.D

t3 95

B\

B
B
B,t
B
a
B
a
B
B

c.D

R

c

c
C,DL

(
(
(
(
(

(
(
(

B.t
B
B

B



BBC Loso

B€.r ihe Bns (Mole.ul")

B€ep'8.€b (Supe, Sin,on)

Ed

Ed

Ed

Br

Ed

U!

Ed

At

Edu
Ed

G
o

CJE

Dial

t.JK S \r

rJl(

BBC NEC

B C.t)

a
a

B
B
B
B
B
B
a
B

B
B
B

c

u

c.D

l)

.E

I L

c
c

c
c
c
c
c
c
c
D

B
B
B
a
B
B
B

B
B

B

B
B
B

B
B
B
a

B

B
B
B

B

B

B

c

c.t)

c
c

c.o

B-E
B

c
c.D

c.t)

c.l)

c
c.o

a

B

D
c
c

c.D

c
c
c
c
c
c

c.D

c
c

c,D
c

c.L)

B

B
B,E
B.E
B-E

L11

IU
lt:

6J

GX
sl
IT
OP

BB
SU
CM

HE

GX

Gt(
DL

IB

LO
SE

DL
DL

DI

tz
BS
BR

GL
NU
IJ
KN
DL

IJ
IJ

GK
GM
OG
MX
CL
G(
SU
D!

KB

CN
RO

t I1.50

17.80
$.9t
t6.95
t6.95
t6.95
e8.95

t30.00

!!4.9s.

t5.95

,'<

al'

DO

AB

,s

BU

CA

ca

CD

co

cB

CL

cia

ci,

co

CY

cs

cr

34 rttnb.r.ton. Rod.l

Bh. t oon Sottaro co
A..h.re A.Dnd Sotrs..

tP20 9BZ

AC

AD

NO

EA

AE

t, Cr.n.to.. cot..
Lo,6.doa E t t.
N.re..t|. UPon tvn.

bra. E.t!.otion.l Sottdr.
Ha.tboz6. Won ty

20 V.aghun Ao.nu.

t8.00

t13.95
+ tr.62

t3.00
17.25 +

t6.00

Xoa.i'!',l.n f,65 erf

S/p."io? Sv.t.rr Ld

t6.95
r5.95,
€7.95
t6.00,

t14.50

t7.95
t,I,95.
t6.50

tr4.95,
t19.95
tla.50
t5.95
t3.00
t9.95,
tt2,95
t7.95
t9.50
t6.95
t7_95
r9.95
t8.50

t6.50,
18.00
t8.50

t9.95,
r. t 1.50
r14.95

12 9s
t40,45

!15 +

c4.95

t7.50

t7.95
I'l-95.
1,6.50
43.9s
t4.50

tt9.95
t7.95

rl9.9s
t2.15
t2.00
17.95

t1 25
t8 50
0.00

C...*tt C.-car...

6a UDpa ebiior., aoalt
C...ora.b En..rr.l... Lt t

sra tJfi

C.db.lAs. CBz 3NJ

,ri6p,l. Sottar.

37 l,llloe.l.d Ro.d
wot.h..t.r Wt3 ,QP

Lon.ton WCIE 3OZ Cletd t..tntc. ,t r.,
Mlcnptu....or C.nb.

t-sa rDi
cr.t .rrrtton Sott@..

Wo.rtt,e 8Nl3 IPR

co^plt t R..t t. Ltd

Nurb.r O". Go|r.. Sqt.".

D.,bv DEI 3OA

A t Vt.lod S.Nice Ltd
Cdhai.dl Solr@r.

Bi^i.eh.- Atr 9l)Amo,.l-Wh..ron SoJlBr.
Sott6.. Ptbll.Llng Olul.lon

OFTWARE SUPPLIERss

SOFTWARE LISTINGS
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,FTWARE LISTINGSs

B.E
B
B
B.E

B C,D

B
B
B

B

B
B

cESCtL

Ch.ract€r Shap€m.Ld
Ed

c
c
D

C,D

G(
t7.95
e7.9'

!r16.00
r7.48,
!10.50
r8.50.
tl1,00
t6 95

Ed

GM

Ed

FL
ls

cc
GE
la
SE

KC
IJ

KN
IN
BR
tz

SY

GX

l(B
ES

JX

HE

KT
GM
tz
tz

Borir in rhe Und.r*o.ld Ch[..i6 & E v.lo9.

CHl.Sq!&ed. condnga.y

t1.67
t1.94
!9.50
f4.95
t4.00
r5.50
t7,95
t5.95.
I7.95
t5-95

e6.00.
I7.00
!3.95
t3.95
t3.75
!6.95
r8.05
!6.90
t9.95,
t ,70
t7.95

!12.95
f25.00

e7.95
f7.95
t7.95

!9.95,
49.20
t6.50

t6.95
t7.9i.
10.00

!10.00
t5.95
t4.95

t16.24
t155 )

I45 +

f9.25

t7.00.
r9_00
t5.50.
t7_50

459.95
t5.95

tr3.95
t5_00
fE.95
r9.95

B
DB
HI

c
c

c
c
c
c

c,o

c
c
c
c
c
c

C,D,F

a

B

B

B

c
c
D
c
c
c
c

c

B
B
B
B.E
B
B

c
c
c
c
D

B
B

B
B

c
c.D

ss

MR
GC

t.J.K. S W

Bndge

Bs
Be

Ed

c
c.D

a
B

Cl..dicarion (lnlve .6r..6Canyo.

Capnab .nd Putr(ru.rion
C..boh!drar. Metrbolirn

BaC P!b6

Combln.oon B!.ln... P..k I
Conblr.oon B!.ln... P.ct 2
ComblEdon Bo.l.o. P.ct 3
Corb..rion Hom. P..l I
cohrd.i.l A..o!.r.

Conrlae M..hln. Cod. T(or
Conlur Appllcai,on. Pro,..r

Ed
Ed
Ed
Ed

Ed

Ed

Ed

Bs

Ed

I

B

B

Ed

B
B
B
B

B
B
B

c
c
c
c
c
c

.D
c

c
t)

c BK

OK

t4.00

Ed

Ed

Ed
Ed

Ed
Ed

Ed
Ed
Ed

Ed
Ed

Bs

Ss

Ed

Ed

Ed
Ed

Ed

E,d

Ed

Bs
Bs

Ed

Ed

Ed

U
U
U
U

L]

U
U
U
U

U

I pacr

c
c
c
c
c
c
c

B
B
B

B

B

B
B

B

c
c
c

.D

c
D
c
C
c
c
c
c

c
c

o
o
c
D
c
R
c
c
c
c
D
c
c
c
c
D

u

B

B

E
E

E

c

c

c

MP

DL

LC
JL
SQ
BU
RR
NX

B C,D

A.B C

B
B
B.

B,
B,
B
B.
B
B

B

B

B
B

B
B
B

c.t)

B
B
B,E

B.E
B

c
c
c
c
c
c
c

c,t)

B

B
B

c
c

c.D

B
B

B
B
B
B
B
B

B
B

B.E
B
B
B
a
B
B
B
B
6.E
B
E
a

GX
FB

SE
HE

c
c
c
c
c

c
c
c
D

c
c
c
c
c
c
c
c

JZ
KN
GJ
tI

OG

CM

GK
GK
GK

SE

DL

EB
PB

N-r
BB

JS
GD

CK
RJ

GJ
lz
SE
CU
EB
CL
GM
GM
GM
GM
GM

IN
GO
cc
NG

NU

GK
SE

I7.00
t6.99
r5.00

19.25

t6.50.
t8.00

r19.95
tr5.00
t?.45
t7.oo
!3.95
ta.50
t4.95
t9.95

13 95

t3.95
t3.o0
f4.95

45.50

!9.00
t4.50

r13.ao
115.00

€13.80
ar3.a0
t6.95
f5.95
47.95
t9.95

cll.50
f7.95
t9 95

r6_50.
$.00
i7 95

t7.95
46.50
t9.95

t9.95.
tt2.45
Ia.95
t7.50
t6.00.
t8.00
43.75

ttt.60
t4.50
t4.E5

44.95
t9.95
e6.67
f4.9s

t9.9t)
tl1.95
t4.95

r79.95
t79.95
t79.95
t19.95
t34.00
t6,90
44.50
45.95

(t4.95
e70.00
t5.90
t6 99
t6.95
t7.95

r5_95.
r7.9s
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MODELS A/B

/r"#

D

c

c.D

c,D



Cr€atins a Monsier Word

Crim€ and Det€.ridn Quiz

D€rermiflaxon ol D€ctosraii.

Ed. Soft

otc

A,S.K,

SJG Sotr

GSN

Ed. Soil

Ed. Soh

GSN

GSN

s c,D

B C.D

B
a
B

c
c

cl

c
C,DB

B c

c
c

c

B
B
B
B
A.B,E
B.E
B
B
B
B
B
E
B

B

B
B

B

c
c
c
c

c
c
c
c
c
c

c.R
c
c
c

c
c
c
c
c

c
c

c
c
c

c.D

A,B,E
B
B.E
B,E
B
B
a
B
B
B
B
B

B

B
B
B
B

B
B.E

a
B
B

A,A,E
a
B.E
B
B

c
c
c
c

c.D

B
c

CD

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
c
c
c

c,D
c,D

a,E
B
B.E
B,E

B

SY

NU

CE
DB

GK

SE
ES

ol
CL
CT

G(

sv
RH
SE

HE

SJ

GK

IB
GS

OT
ES

MN
DL

GX
GE

HE

CE
SY
Gl{
GN
GN

SE
cc
GM

RH

ES
CT
IJ
KN

OP

GS
tz
GK

FB
TR
BE

TH

LC
GS

DG

t5.9s
t6.95
t7.95
!4.95
e6.95
t9.50
r7.95
14.95
c9.95
t6.50
t4.95
r9.50
t4.85
t5.95
r9.95
f6.95
t8.95
t1.95

t5.95,
f7.95
t9.95

t9.25

!9.95
t7.50

412.65
r9.95
!,r-85
!6-50

ttt.50,
t12.50
t6-50
t5.95

!9.95
87.95

t4.95.
!6_50

t14.50.
f17.50

e7.95
f8.00

L9.25

t6.95
t7.95
f7.95

tl5
t20

r7.95
!6.95

t12.95
t19.95
!4,EE

I12.95
!1t.90
t19.95
t9.95

crr.95
r9.95

tr2.50
r9.95

412.65
4r5.00

t2_95
t6.95

arl 90
f7.50
t5 50

!10 00,
tt9.00
{9.95
r5.95
t6.99
15.50

!r4.00,
f15.00
!6.00

t24.00

t7.95
47.t0

FA

EE

E'-

ac

GO

CE

EJ

Gl(

OE

GA

CU

cx

DA

tc

DI'

ox

I'G

oo

DS

DY

EB

EE

E''

EJ

EL

ET

Eal

229 Htth.n r.n 1o..,

,*ttrti.r.,.l'. HPlt 
'PA

ti WooALrA. cb..

Oaog Conp,,lns Lttt

Si.fr.ld St ZAZ

ca...r .nci..r.r
WN2 3BN

t.6l!t E.lEerlondl

nfuM O..t sot s.e

4NAr En!..tton l Sot urc

2 l|lictol. G.rd.n.

Aold.r Ch.ttat. Sorrur.
21 Cllt h....r L^t

$an.i..t.r l,IE 1tO

Corpla.r Co...pt.

H.dIorn.iltu WD4 gJJ

Phv.toe, fr!.p.r Rt

t I Uo.rtool Ge.n.n.

lV..! 36..r aNr t tf,Y

thlr. ln.rut'tdl E.!ar.

Lon ron WC2rl 9AT

258 Con.ysr.. Boaa

PEz ALB

Dyn.t ch ni.@.ott

Ndnonil Nr.U.tln. Hot .
72 Ere..lei.L St,..t

sEss t rd
C.^tu| hratng 8.t ..
215-277 B4a,r 8@.,
B.i.tol Es4 ,EH

Ai .iinstor., Boda

29 BtchnonA clo..
,ldral.on A..oci.r..

GS

GI

,IA

,tc ,r,C.C.S. Aoo.i.i..

tyn. a.l W.u tlE9 sEY

SOFTWARE SUPPLIERS
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ES

Ed

Ed
Ed
Ed

Ed

Ed

UI

Ed
Ed
Ed

Ed
Ed

Ed

Ur

Bc

Bs
Ed
Bs

Bt

Ed

Ed

Ed

86

Ed

Bs



B.

Ed

U

U
U
U
U

ed

\.

olc

B,B.C.

B,B.C,

c5N

E
D

c
c
c
c
c
c
c
c

c,o

c
c
c
c
c

c

c
c

c
c
c
c

c.D

c
c
c

C,IJ

c
c
c
c
c
c
c
D
c
c

c.l)

c
c

ct)

CD

B
B
B

B

B

D

B
a
a
B
B

B
B
E

B
B
B
B.E

B.E
B,E

B
B

B
B

B

B
B
B
B
B
B
B

a
B
B

B

B

Dl.hal X.Word ComDiler

Drauinq Picrure. and Puzzles

Dynamic NElear Magneric
Besonance Spectroscop\r

E.olosi.al Simulations
E.D.G Graphi.s Pactase

L,nsr€in 3 Quanra Sinulaton

DK

s€

GK

NX

t6.95
L7.95
!7.95
e6.95
!5.95
t3.00
!5.95
t5.00

SY
DG

129 9s
0.00

Exrend€d Colour Fill Gtaphr.s
Exp€rimenrs in Adili.al

JX
ol

tz(s
JB

CL
CH
GS

XB
CU

t7.95
crr.95,
!19,95
I r2.50
117.65

16 50
t9.50
t7 95

ct 1.50
I r r.50
t6.95
t9.95.
f9.20
t6.95
f9.95

t10.00
t9.9s
t6.90.
t7.90
t9.95.
tr r.50
!r0.00
!9.90
f3.95

t5.95.
t7.95
t4.95
t2.50
t6.00

17.95
{7,95

t10.00
t4.80

t1295
rl1r.50

t10.00
tr6.50

rr9.95.
e24.95
t12.95
f?.95
14.25

t8.00,
tr0.00
f5.25
t8.00.
tr0.00

e5.25
!38.95
t9.25

tr4.00,
!15.00

Female Reproduct!. Cycl€
Felir and rh€ Frun Monsre"

GX

GX
XB
EB

Final Accouhrs Prcgram

SY
KB

GE

SN
SY

F:L]

1)B

()B

Fksl Sleps unh Mine, Men

Ftzz BUzz

Fooiball Poolr Predicror

Forecasrins singl€ exponen.al

Ed
Ed

Ed

Ed

Ed

Ed
ed

Ed

Ed
Ed
Ed

Ed

Bs
BS

Ed

Ed

Bs
Bs

Ed

Ed

Ed

Ed

Ed
Ed

Ed
Ed

f6.00,

r5.00,

!6.95
t8.95
!6.95
t9_95
t6.95,
t9.95
t4.50
r4.50
44.50
t5.95
t5.95

{9,9s.
tt2,95
!9.95.
t13.95
r6.95.
49.95

tt5.00

(16.00.
r17.65
!1.00

t7.95
!l r.90
t4.95

16.95
t5.50
t5.95
t6.95
t9.95
t7.50
t6.95

!11.95
t7.95
17.00
t7.95
t7.95

t 11.50
t6.50
t8.95
t9.95

f10.00.
t23.00
t9.95.
r12.95
!10.00

t9.95
t14.50

e9.95
r20.08
t5.95
(9.95

112.95
14.50

f6.50.
18,00
t7.95

fr0.00
{10,06
!6.99

r10.29
tr2.00

t7.95
t9.50
r9.50
t6.50,

t49.95
f4.95.
!6.50
!8.95

t59.95

a7.95
tr6.85
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El..tonic Colon'ins Boo[
Elen.add and El€m.sub

Escap€ Fron Moonbas€ Alpha
Essenrial Erench Verbs

B

CJE

c
c
c,

Ed
Ed

Bs

Ed
Ed
Ed

Ed
Ed
Ed
Ed

Ed
Ed

Ed
Ed
Ed
Ed

c
R

c
c,t)

ac

BC
EC
B.t c
BC
B,E C

B.E C

BC
BC
BC
B.E C

BCac
BC
BC
BCE

a c.D

BC
B C.D
B C.D
B,E Cac
B C.D

BC
BCac
BC
BCac
B.E C
B.E C
BC
BC
a c.D

A.B,E
B

a

B

B
B.E
B
B
B

B

B
B
A.B
B

B

B

B

B

B
B
B

R

c
c

B

a
B

D
c,D

c
c.D

c,D

c,D

c
c
c
c
c

c
c

c

c.D

D

c,D

c
c
c
c

c,D

c
c

c

c.D

GK
NU

DB

CT
SH
6R

RJ
CK
cl)
la
NT

BE

LM

LM

CM
ES
GR

IJ
DL

SE

NI

GK
GX

DL

DL

Gt(
6M

HI

sc

SM

Pl

Gt)
ao
IJ
tz

cr,l

tz
lx
GK



Fr€nch kregular vetbs

Frosger lMachin€ Cod€)

Fruit Ma.hin€ + Hon"sr Joe

Games ol Deducrion l-4

GCE Marhs lol I 2

Fran.€,Spain German! I

rallr/Aelsium, USA lnd'a

Games Conpendium Bl 2

German l,r€sular V.rbs

FORlH

Ed

Ed
Ed

Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed

Ed

Ed

Ed

Ed
Ed
Ed
Ed

Ed

Ed
Ed
Ed
Ed

H.C.C.S.

B,B,C.

B.B.C

134.72
c15.00
t12.00

T16,E5,
tr6.l0
!{.95,
!6.50
t6.95.
!9.95
!4.00

t7
t7.50
t9.95
r9.95.
t9.20

!t5.00

48.50
tlE.86
t9.95
!6.50
r9_95
!9_95
!5.95
!5.95
!8,95
t7.95
t5.75
t7.95
t7.95
es.95
t8.00
(6.99
87.95
t5.50
t5.95
45,50
c7.50
43.00

16.95,
t9.95
t5.95
e5.95
f4.95

!8_00,
t10.00
l7,95.
t9.95

18.00.
t10.00
!l0.oo

,l.ln.m.n n Corctt... ln

Ti. $tutrit Pe.. Co6@l lfir{ AS$1

lAl P6t .nd C*.4nt

Lral,.., ,lA7 ILB

1 1... Yo*.h,'. aDrT 
'sX

Co @ rRr4 OtX

2ta/2tS Nl.*.t St...t

Slron lr....l Sottw?.,ts

tv

a

,,L

EG

HO

HW

la

H.rr. if.Cr..ri@, Syrr. .
4o,l6.lrtdon Si..r

lr.2t Conwy Bood

BD16 
'JQ

arrent. (E.t B.rto ndtt sotlBr.

Eosno. R.tl. Wzl ]'SX

ofj, 2ua

nonadot, Sott@r.

B.ai Pl@., Abh St.

s30 5as

23 Connotehr cr..c.nt

E,..ttunt . Appi.d

Cotn v Ant,tr BTSa 7P,,

We.toa-Stp.r.}tdr.
sod....t SSaa oBN

50 Elbotutsrt S...et

15 Cr!..n.b.fr9 A@nt.

Ctcwt.nil fS26 9Nw

57 ,tr.ddo@ Cr....nt

Et5 7QX

t7.95
t7,50
t6.95
t5.95

t6.95
r9.50
t8.95

tc

JB

tc

JS

tx

tf

J2

xa

,7 C.rb.t rs. Aroo.

H.nP.hi'. GA32 3Pl

t24 Woo.tbnn. W.y

R"'3 1DR

G.A.nt co^puttns

Ptynou.tt PLg 9N

2l l.nn9.on ABnte

MP Sortar. & s.r!r...

ttl.r..y,t le L62 2AE

l<tnu. Ctrly 59.t.6.
Surror Sr.Ins. lVoo.l
ch..t..fi.td s!,{ sxF

B;ti.tt B@o.r.a *ins Corpot.'

3$tlcrul.Oo'€ tlirh Srr..r
to.Jo; wr l, a/ra

xtnsfr .h e? Conp ut. r Serutce.

45.50
t7.95
r5.50

f35.95
112.99
t8.00

r4.95.
46.95

t10.00
t6.75
t9.95
t6.95
!9.50

tt7.65
t4.85

t6 00.

!r3.80

u

t5

,u

t9.95
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SOFTWARE LISTINGS

B C,O

BC
BC

B,E C.D

B.E C.D

B.E C,D

B C,D

BCac
B.E C
BC
BC
B,E C
BC
BC
8C
BC
A,B C
BC
BC
BC
BC
B,E C
B.E C

BC
B.E C
BC
BC
BC
B C,D

B.E C
BCac
BC
BCac
BC

BC

B C,D
EC
A.B C

A.B C
BC
BC
BC
A.B C
BC
BC

B C.O

c
c
c
c

a

B
B.E

c
c
c
c
c

c
c
c
c

B
B.E
B
B.E

c.oB

B
B
B
B
B,E

HC
CU
CU

DL

SH

GD
JX
CT

CM

Dt-
CD
KM
HG
CD

RJ
BJ

lz

GK
SE
5H
GE

SE

tc
BE
o6
SH

SH
ES
I(M
OB

oa

OB

GK

RH
SE
BB

LC
SP
LC
FE
HO
JB
B

KB
OE

HW
JX

CD
KM
SU
GR

l(B

CONTINUED OVER



B
B
B
B
B

B
B
a

c
c
c

c
c
c
c
c
c
c
c
c
c
c

c

a

B

s

a
B
B

B

c

c
c
c
c
c

c
c
c

c

c
c
c
c
c
c
D
c

E
B

B

B

B
B
B-E

D
c
c
c

c.R

B
B.E
E

c
c

c.D

B,E
B
a

c
c
c
D

c.D

a
B
B
B,E
B
B
a
B

B

c
c
c
c
c
c
c
c
c

c,D

B
B

B,E
a
B
s

s
B
B,E
B
a
B
B

B
B
B

B
B
B
a.E
a

B
B
A,E

c
c

c.D

LO
KN
PE

t(u
rn

GX
SU
SU

HN

DY
(a

SN

GE
DB

GE
JX
SE
NU
IT

5T

HE

IM

JX
KT
GR
ox
SY

ox
c!
CM

rs
SE
KN

t{T

GM

LM

GK
EB
OB

GE
HE

ES
JX

Gl(
PA

Ed
Ed

Ed

Ed

Ed

Ed

As
Ed

Ed
Ed

Ed

Ed
Bt
B.

Ed
Ed

Ed
Ed

Ed
Ed

Ed
E<l

Ed
Ed
Ed

Ed

E4
EN

Ed

Ed

Ed

B3
Bt

Ed

B,B.C,

tJl(

o.K.

o.(.

Ed. Solr

SOFTWARE L/SI/IUGS

c.D DL

oc
HN
Gt(
SE

SE
IttG

t-c
DL

!6,50
$.m
t6.95
t7.95
!7.95
16.95

t r 5.00
t6.95
!5.45
t4-95
!5.50
r4.95.
!6.50
t5.95
c4.25

t10.00.
t12.OO

TE,50
t4,45
!8.95

c2l_95

fro.00
t4.84
!7,00
t5.50
€3,95

124,95

GM

Gm

Ed

Gm

Ed

Ed
Ed
Ed

a.

Ed

Ed

Gm
a.

Ed
GD

Ed

Ed
Ed

Gm
Ed

Ed

Ur
Ed

Ed

Ed

B.

B.
Do

a

B
E
B
B
B
B
B
B
a
B

Glv.olv.r. - TCA Cy.l.

Crll
MGB

Dr.l

.B c
c
c
c
c
c
c
c
c
c

c.D

',,,l Do
lnd.nrllh / tlord Fi.d.t

B

B

c
c

c,D

ttN

a

B
B

a
B
B
B

a

.a
c
c
c
c

D
c
c
c
c
c

c

GM

l.i@.tloD.l Sprn Ag.nr
hidarton .oDhd.i.l
l.radrion edk.rloo.l

lnkodu.ing Mlp Slill. l/2

Gol,
C,lf
Goll

A!! Bvl.

,B

AB
LC
GX
NZ

BB

HS
sc

Gr.ph and Ch.nt PlcL a.E t9.95.
t9.20
f9.50
!4.E5
!5.95
t6,50.
!a.50
!5.95
t7.95
!7.95
t9.95
!7.95
t5.50

lnvol... .rd Sl.l.m.nl.

B
B
B
B

B
B
E
a
B
B

c
c
c

c,D

cc
MP
SY
ET
ts
LC

JCB t gsa

MP S/IU

B
B
B

s

B
B.E

c
c
c
c
c
c
c

c.D

CH !9.95
t4.00
t7.95

Itlo
lz
SQ
tz
IB
JZ
ao

t7.0{
c7.95
t5.50

Jsau & Slidins Pur2l..

B.E

B
B
B

s.E

c,D BO

DS
GS
SF
oc
PE

!4.@
tE.97.
tl0.9a
t8.97.
tl0.9E
t6.9t

f2@.m
!6.95
t4.(x)
t5.95

J.R,

H.ll@prr R.ke/Tunn.l

GSN
c

c.D
c
c
c

a.E
a

c
c.D

Gl{

B
a,E
B
a
B
a
B

c
c
c
o
c
c
c

GJ
HM
DS
GM

$9.95
t10.00
t9.95
!6.00
f9.95,
t9.20
c8.00
t6.95
t7.95.
r8.95
t9_25

!6.90
cr5

r7.95
c5.50
t6.50

17.95
tr2-65
t9_25

t6.95
t7.95
!7.95

t10,00
t9.95,
r12.95
t5.95

f34.70
!5_95
tE.95

fl0_00
t345-00
flr5.m
t10.00

17.93
(13.95.

t!.62

r17.25

t6.95
t7.95
t6.9s
e6.00
!6,99
t5.95

r2t.95
TI9,95

t14.50
tr r.90
t9.95.
tll,50
t7.95
t9.95

t7.95.
t9.95
!6.95
!6.95
r5_95
ta.8t

t17.25
t6.50
t5.50
t3.0{
r5.95
t9.95
t9.95

t7.q)
t9.2s

t5.95.
t7.95
t4.95

tl2
t9.95
t7.95

1t0.95.
tr4.45

t5
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c,D

c
c
c
c

c,D

c

/,,#/

l Lr Nunba..8..l.t
l.da N!mb6iCh..g.'

Gri! 8lIr, c
c
c
c
c
c

t1.9t
t6.95.
t9.95
t9.95

tr2_65
T7,EO

ezE_15
ar4_95
r19.95
t12.50



trbyii.th. ol L! Co.he

L€arring Comp€ndiun I
t€amins Compendiun Il

Libr.rian/Word Finder

L,brary D€*ey Classiff .arion

Lighlp., Colourgr.phl.

Li.e.r R.gr6rion. Coirehnon

fiap R6lly

Ed

Ed
ur

Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed
Ed
B.

Ed
Ed
Ed

Ed

Ui
Ed

Ed

Ed

Bs
BS
Ed

UI

Ed
Ed

Ed

Ed

Ed

Ed

UI

Bs
Bs
Ed

Ed

Ed

Highlighl

A::*

H.C.C.S

B C.D

B C,D

B
a

c
D

c
c
c
c
c
c
c

B
B

c
c
c

D

c

B

c,

B

B
a
B
B
B
B
B
B
B

B
B.
B

B
B
B
B
B
B
B
B
B
B
B
B
B

B

B

E

c
c
c
c
c
c
c
c
c
c
c
c

,D

c

c
c
c
c
o

c
c
c
c
c
c

.R

c
.D

E
c
c
c

c

c

c

c
c
D
c
c
c
c
c
c
c
c
c

C,D

B

A.B
B

B
B
B

B
a
B
B
B
B
B.E

B
B
B
B

B
B,E

E
c
c
c
c
D

CD

a
B
B
B
B

B.E

a
B.E
B

LUi 6LX

a.tu.Claror.to..t
tDrS aaw

,-.aln.H Co-rt rA..l.acd
21 A:@ra.t. Ae...

40 O.ert7.U. Aart.

l/ln..y..L62aDO

Crt..hIE 3rar, tAE

NrP got sn ud S@L..

.r..y.U. L62 2AE

Nb6btr. 3ojna..

NED

8t tus.r. Sh.l..lon.

ca3 9lvQ

NreB SofiB.. Strpol.

s..fi. sfz ,rw
.rlln cont.t.r P6d..a.

,2 W..t E.d 4e...

N.tlor.t E t.n.lon Con.s.
t, ,tuou.,A. Aen..

N.5 O6.E.l0r SortBt.

nh-ld Or. Sy..d.

C.rb.. PE|T aEE

t7a i.. C.d'dr.r S.E.r

Err.ao, ASIT aUQ

C-ENrkrocorp...

gl..t sa..., EN16 rPA

A..a.rtl.. SL4 IQP

O.4.4 Corp...,. L..,

26 A.bo b. G..d.n.

B.*.ii. RGr2 4<tG

E .t 81..., AN22 7tH

L..qtron Aud., LO, AS,t

, Ga.nb@ot Ao.n..

r15.00

t6.95
t8.95

e10.00
t6.95
t?.95
t6.95
t7.95
t5.00
t6.50
t7.50
!6,50
11,95

t6.95.
!9.95
r7.95
cE.95

!14.95
f6.50
t6.50
t?.io

!11.95
!9.95
t7.95
L7.95
!6.95
t9.95

!6.00,
€7.00
e9.25

t6.50
!6,50
t4.73
14.49

t15.00

t14.95
f9.95

t12.95
e7.95

t5
t6.95

t16.65,
t16.r0
er6_E5
e9.95.
tl l.5lt
t59.00
fl0.0o
r12.50
t9.25

t9,25

t4.50
!7.95

f29.95.
r37.95
t5.95,
!7.95
r9.90
t7.95
r9.95
f7.95
€8.50
t6.90
t5.95

f39.9s
f6.50
ts.7s

t19.95
!7.95

a24.95
t8.97.
tt0.98
4r5.00

t6,95
!6.95
!9.25

KO

,-c

LN'

LO

tu

N'D

tfc

to

,s

MW

nc

OB

oc

OE

OG

M.n rr..a.. Nlt2 OOL

SOFTWARE SUPPLIERS
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SOFTWARE LISTINGS

CM

oo
BM

sv
GX
SE

RR
IB
MM

GX
SH

RH
sv

!J
EB
EA
tz

CH

HI

HE

IB
IN
tx
CM

sv
NH
MP

I(R

HC
GJ
EH
HE

HE

GD
MR

CU
SE

GM
GE
PE

GN

AS
GM
tz

BO

CM

CE
CG
HE CONTINUED OVER



SOFTWARE L/SZIIUGS

BBC

DDT

GED Sonsa,e

CUP

CJE

MED
MED

D.A.C.C.

Ed
Ed

Ed

Ui

Ed
Ed

Ed
Ed
Ed
Ed

Ed

Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed

Bs
Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed
Ed

M6r.l Arithheric 16..
M€nr6l M.$. and Pl.c. v.lu€

M6.y Mi6.io, t. M.rs

Mi.robial Pop. Dynamr.s

Micros in Clars.ooh r.5
LCr-

Micros i. Maihr Clar.rcom

Ed c5N

Ed

B
B.E
B

B
A.B
B
A,B
B
A,B
B
B

B
B
B

B

B

c

c
c
c

c,D

c.D

c

c
c.D

B

B
B

c
c
c
c
c
c

A,B
B

B

B
B

c
c
c

c.D
c,D

.B

B
B

B

LJ.K. SIW
Ed. Solt
t.J.K. S/W
t.J.t. s/w

Ed

Ed

B
B
B

B

c
c
c
R

c
c

CD

c
c

c,D

,B
a
B

B
B
B
B
B

c
c
c
c
c
c

C,D
c
c

B
B
B
B.E
B.E

A,E
B
B

c
c
c
c
c
c

c.D
c
c
c

c.D

B

B
a
B
B
B.E
B
B
a

DT
SU
IB
BE

KB
t5

tt5
!7.95

t34.95
!12.95
!6,s0

cr0.00,
!19.00
t3.95
e5.95

18.00.
!r0.00

(7.95
llr.95
t4.00

!l t.95
!4_95,
46.50

e13.95

Ir5.00

t7.95
ft8

!6.00
t9.95

fr4.95
t5.95

fr0.00
r4.95
16.00

Gt(
E5
SN

Ed

Ed
Ed
Ed

Ed
B,E

c
c

B

B C,D CM

c,D

Mynerlr oI rhP Joua Slat

C.U.P

GSN

Ed. s;ii '
B,B.C.

I,J,K- S1W

c
c
c
c

c.D

c
c
c

c,D

c
c

c,D

ST
GB
GD
EB
DL

c,D

c,F MO

QS
IN

GE

!6.95
t9.50
c9.95

c9.95
!6,95

ts.95
f5.95
t5.00

!9.95.
tr 1.50
f9.95
49.95
t7.00

!t5.00

t8.00
124.50
120.00

!14.00,
tr5.00

!r4.00,
t28.00

f49.8s
t12.50
t26.00

t6.95
t6.90
!5 95
!6 00
!9.95

DS

CL
CN
GK

Mr T. AlDhabel G.me.
Mr 1.3 Mea.oing Gam€s

Mr rs Number Gam€B

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

Bs

Ed
Ed

Ed
Ed

Ed

c
c
c
c
c
c
c
c
c
c
c
c
c
c

B
B
a,E
B

B
B
B
B
B
B
B
B,E

a

KT

SY

LD

LM

Muhiple Choi.e Malhs O l/2
Mulriple slir lnr€rler€nce

c
9.D
c.D

B,E
B
B
B

B

B

B

B

MX 80 Type 3 Screen Dump

Ed

Ed

c
c.D

c
c
c
c
c
c
c
c
c
c
c
c
c

c
c

1984

LM
Nore lnv.d€rs Packas€

Ed
B
B

c
c
c

c.D

B
B
B

c
c
c
c
c
c

B,E
B
B

B

Ed
Ed

Bs

Ed
ED
Ed

Ed

c
c
c

c
c
D
c
c
c

.D

c

c

B
a

B
B
B
B
B
B
B

B

!9.00

r3.00
tr3.95

!9.95
411.90
t7.95
t6.s0.
!8.50
!6.50

fi5
t3.95
t4.95
r4.95
t6.95

428.00

t4.95
t7.95
t4.85

t35.95
e6.95.
t9.95
f6.90

t9.95.
t9.20

!9.95,
€r2.95

t9.95
€9.95
t9.95
[9.95
t9.95
19.9s
47.95
t7.95

t25.00
€,10.00

825.00
112.00

t14.00,
f15.00
t7.50

tr4.95
f5.95
e9.95

TIO,OO
t9.00
r3.50
t9.50
t6.95

r14.95
!12.65
t5.75
(4.E8

19.25

e7.9s

t4.80
t7.95
f7.95
t6.50

t3.75
ts.95
!6.95
t6.95

r6.95
r15.00

E9.25

120

A/B

NV

GM

SE
sc

IB
JX
IT
ES
IT
IT
MO

RJ
SY

FE
SH

TM

SE
GX
PD
AZ
CP
EB
EB
EB
EB
EB
EB
SE
DB
AB
sx

CN
GS

CT
SY
GI(
ES
KB

xs
BB
MN
QS

MS

IT
se
(N
HE

SH

CM

GK
CH

GR
DL

CJE

B

/ /"*

Gt(

MD

tz
SM
ES
PE
DC

frL90
tr2.95
!r7_95
f75.00
t3.95
r9.95
!9.9s

!4.95.
46.50
49.95
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SOFTWARE SUPPLIERS

Ed

Ed

Ed

Ed

Ed

B
Ed
Ed

Bs
Ed
Ed

Ed

Ed

Ed

Bs

Ed

Ed

Ed

Ed

Ed

Ed
Ed
EA
Ed
Ed

Ed

ED

BBC

B
B
B
B
B

B
B

EB

o

c
c
c
c

I

B

B
B
B

C

DL

DL

DL

DL

DL

BE

SH

LM
tM
LM
EB

SY
sc

B

B

a

B

a

B
B
B
B

B
B
B
B

B
B
B
B

B
B

c
c
c
D

c
c
c

c

c
c,D

Gl(
SE
BR
ES
GR

c
c
c

c.D

c

B
B
B
B
B,E

c.o

C,D

c.D

c.D

c.D

c
c
c

c.D

c
c
c

c.D

c
c
c

c.o

B
B

a
B

B

B.E
a
B
B.E

BB
BB

sx

HN
SY

RJ
GJ
cc
SH

6E
JB
LO

JB
5C

KT
ES

tz

ES
MP

tz
SL
5C

SE
NT

B
A,B.E
B
B

c
c-D

CONTINUED OVER

!9,95
t9.95
!9,95
t9-95
!9.95

55 B.,,.horeo. Bo,tt

Optl^o Sott@.. Lt t
Sro.lpon Sral ltll,

Pat^.r.ton ?drk ,toza
13 P.lier.ton Ro.d
Sour,.rpton SOI ILL

Gl.dorstn CEX2 9St

U/ lr7 ColLs. Ro..,

Bir intidi at, 9U

Sdr.i.rd.. SoJtrr.

N.w..tl. Upo^ Tyn.
NEIS AAP

ttr.t 5t..., RHl4 9HB

sct7 95
f7.00.
49.00
c7.95
t6.95
e9.90

t9.95
!5.00

f4.95,
!6.50
f4.95,
16.50
t4.95,
e6.50

14.95,
t6.50

e4.95.
c6.50
t7.50
t9.50
t5.50

!6-05,
f9.95
r8.95
49.95

cr 1.95
!14.95.
f19.95
t9_95

tr8.40
r23.00

!r4.95,
t19.95
L24.95

!6.00 +

r6.9s
t8.95
f8.95
!5.95

1r0.00,
r12.00
t9.95
!8.00
t6.0

t6.95
t7.95

t10.00
!5.00.
t7.00
t5.95
!5.95

alr.00.
!14.00
t9.25

t17.95
f9.95,
t9.20
!5.95

rll.00.
t14.00
t6.95
t4.95
t6.95

!5.00.
t7.00
e7.95

t10,29
tt0.50

!11.90.
t11.50
t7.95

Ollie Ocropus Sk.i.hpad

Nishr S[!
13, Sr. Vh..'r Sl7 .r

2 Htnt.aonh Nr.e.

9turBn A..o.i.r.r

eh.. GL54 ijSW

sc

sc

SE

s,t

SII

3t

SJ

9X

st,

si,

60

SQ

si

o.s

Bolnnotn Brrl 4PW

sldfr o..l.tti". DE I 5 OIR

Sr.l, S.hoo, Soi@re

co6b/ds. cB4 3NP

t43 Nl;ntds.. Boo.l
5 W..rroAen , DiD.

12. Urhnn. T.tu..
SLIO 4HE

N2A 4NU
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l-2.3 Snap
Open E!enihg Tnn€lable

Passir Translormarions

P€rs€us and Andromeda

Personal Money Manas€metrt

c
c
c
c
c

c

c,D

c
c
c
c
c
c

c.D

c
c

c,D

ora

OT

PO

PT

QS

QT

BH

R'

EO

ES



SOFTWARE L/SzruGS

Ed
Ed
Ed
Ed

Ed

Ed

GED Softsxe

ac
BC
A.B,E C
BC
B C,D
BC
BC
BC
BC
BC
4.8 c
BC
B.E C

B C,D

GE

GK

CM
GD
MS
MB

OG

EA

r8.(x)
t9.95
f6.95
f9.95

c20.06
!5.00
e3,71
tt.95
t6.50
c!.50
!6-00

tr 1.95
c9.95.
r9.20

!9.95.
fl2,95
t6.50
t9.t5
f1.00
!7.95
e7.95

c11.45
[9.95.
ru.95
19.95
t6.50.
rE.50
ta.50.
tr 1.00
t8.95

16.50.
ta-m
t6.9t

t13.95
t5_95
!7-95
I5.50
f5.50

!7.50.
tt0.00

t5
!7.95

Ir3_95
r !1.62

t6.95
t3.a5
tt.0o
f1.95
t6.95
t7.95
t7.95
!6-50
t6.95.
rt0.50
!7-80.
t10.30
!9.95
f7.95
t9.24

T4.EE
124.95
t7.00.
f9.@

t6.00.
t7.00
r5.95

CH
GE
SE
MN

HO

CM

PB

RH
DL

8...r or Cololrtul Soud

Ed

Ed

Ed

B,E
B
a
B
B
B.E
a

c
c
c
c
c
c

c.D

B c
c.D

Ru..l.n lrr€gular v.rb.

B.E

Ed

Ed

Ed

Ed

Ed

B

B
B

B
B
B
s
B
B
B

c,t)

Plegaron P€opl. E.r.t.
Di.l

c
c,D

C-U,P-
c
c
c
c

c,D
c

c.D

CE

GX
JC
TR

PB

S..n.ins/ word Findat

Ed

a
B,E
B

c
c

c.D
OB
CM

Ur

Ed
Ed

Ed

Ed

B,E

B
B,E
B,E

B

c
c
c
c
c
c
c
c

c.D

GK
tz
t2
tz
Dt(
SY

IB
ES

a c.D

Pob g.n6 / Pl...o p.Gk.!.

Puncrion'Wo.d Fhd.r
Ed

B
B
B

B
B
B

B

B

c
c
c

SR
KT
HE

Punins Nunberr ln O.der
As
Ed

c
D

c.l)

Shlrl.y Conr.n i M.gl.c.D It

c TH

Q Btr.
Ed

Ed

B

s

c
c
c

HN

MR

ezE.

t6.

15
95
95.E

Ed
Ed

Ed

Ed

Ed

Ed
Ed

Ed
Ed

Ed

Ed
Ed

Ed

Ed

Ed

Ed

Ed

Ed

Bt

Ed

Ed

Ed

Ed

Ed

Ed
BS

Ed

c5N

o_K.

Bug.Byr.

Aug.A}r.

SJG Soft

Srell

6SN

B C.D

B C,D

c
c
c

a
B
s
B
B
B

B
B
B

c
c
c
c
c
c
c
c

B

c
c
c
c
c
c

,D

c,D

B
B

c
c
c,a

c

.E

.B

B.
a
B,

E
B
a.

B

a
B
B

B
B
B

c
c
c
c
c
c
c

c
c

c
c

B
a

B
B,ti

c
c.D

D
c
c
c
c
c
c
c
c

c.D

B
B
B

B
B
B
B
B

c
c
c
c
c
c
c
c

c.D

B
B.E

B
B
B
B
B

c.D
c

c

c,D

c,D

c,D

B

B

8,E

B

B
a,E

c
c.D

B

OK
sf
CH

GD

LM

GS

GS

M8
SE

SL
GX
G(
RJ
PA

l((

sc
RJ

HE

GS

SH

Dt

5T

KI}
BK

SE

to
PE
GK
XN

CK
CD
CD

BB

MN

BA
OP
SJ
tz
JX
P7

CH

SN
JZ
GX

t7.95
t9.95,
t12.95

t19.95.
!24.95
413.80
!6.00
t6_00

ea.m,
19.00

t34.50
!9.50
!5.95
t6.95
!6.25
t6.95
!5.9s
!5,95
f7.95
t9.50.
rr2.m
tr0.00
t7.95
t7.95
t4.85
r4.50
I4,95
r9.95
r7.95

48.95,
tl1.95
t6.95
r5_95
{5.95
t6.95

er2.65
t7.95

421.00
tl1.96

t8.95
t3 9s

t15.00

t4.95,

[18
t29.95
r9.95.
tt4.95
t15.00

r7.50
t8 95
18 95
t1.95

t18.82

t5_95
19.95

{9.95
t9.95,
tr2.95
r4.80

rr{.95.
tr9.95
t6.00
t5.00
t6.95
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747

Simpl€ Word Proc€rsor

Simularion.Carhon 1r,.Is
6502 Developmenr Sy 

"m

D,A,C,C,

HRH

o.t.c.

otc

Bug B!,1€

GSN

A,B C

c
c
c
c
c
c
c
c
c

B
B
B
B
B
B
B
B

B
B
B

B

B
B
B
B
a

B

CD

B
B

B.
B

a

B

B

c

E

c
c
c
c
c
c
c
c
c

c
c
c
D

c
c
c
c
c

c
c
c
c

c.D

B
B
B

B
B
A,B
A,B
B

c
c
c
c
c
c

c.D

a
B
B
B
B
B
B
B

B
B.E

c
c

c.D

B

B

B
B,E
a

D
C,D
c,D

B
B
B
B
B.E
B
B
B
B
B
B
B
B
B
B,E

c
c
c
D
c
c
c
c
c
c
c
c
c
c

c.R

c
c
c
c
c
c
c
c

c,D

Spnfir€ Fllshr Sinul.ior

ECL EL
SE

r24.99
t12.95
f9.95.
t14.95
!7.95

t12.95
f12.95
!49,E5
f6.95
!3.95
!9.95
r9.95
t8.95
f6.95
44.95
!8.50
e6.67
t6,95

r9.95.
t9,20
t6.75
t8.95
r9.95
e?.50
!9.90
r6.50
r1.00
tt.00

t6.00.
!7.00

t10.00
t?.80
t7.95
t7,25
t7.95
t5.50
t5.50

r16.85.
!19.90

ti0.'10
f6.50
!7.45
t7.95
t7.95
f7.95

tl1.50
t8.50
r7.00
t3,99
t3.99
t4.99

t6.95

Sp.ll.hecl (wordBi.€) BE
ES
SN

Ed

Ed

t19.00
t4.95
f6.00

t5,95,
!7.95
t4.85
t5.99
f?.95
t7.95

t9.95.
t9.20

[6.00.
I7.0S

t6.00.
t7.00
l7 -99

I10.0{,
!12.00
t24.rs
!5.50

t7.50.
e9.50
t7.95
t5.50
t7.95

!9,25 +

!3.50
r6.50

e9,95,
19.20

f9.95,
€12.95
e9.50
t7.95
t7.50
f?.95
!5.95

D
c.D

c
c,o

c
c

c
c

B
a
B
B

B
B
B
B.E

Ed

KU
SE
HE

KU
I(U

MR

B

a

B
B

c.D

c,D

c
c.D

c
c

c,D

HI

HI

sPv

Ed

Ur

cx
BE

B

B

SY
IB
CM

Slldnd. and vlrian.es Bs

Ed

c
c
c
c

c
c

C,R

B

E

B
B
B
a

B
B.

B c.D

5E
FB
SE
GK

c
c
c
c

B
B
B
B

4 ,'lrnb.. A*nt.
M.n.h..a.. tO O,)V

!ol, l}tl.y .n.t Son. L..t
Dl.trrbtnon C.n...

W..t 51..., PO22 lEA

271-21t A)ns St-

Ba, E6n., Corpt.t

....y.U. L25 7SF

, Sa. An ltue. Cto..

12 ColLst t. Cr....nt
Sh.li.t., SIO 2BA

E .Lrn. rn.lut'tol E.ret.

Cenb.tdt. aJn tw..tte Pr...
E rlnbu'gh ,t,Lrl,e

ltc

9r

su

sv

st/

9X

sv

sv

TC T..inlcel EA!.ati.n

6l/63 Po.tobello Road

Yo*. Hou.. Sott@te

TH

vc

VG

wt
t9.95.
et 1.95
t7.93
45.99
t8,00
t9.95

19.25 +

r4.88
111.90

t14.00,
tl5.o0

SOFTWARE SUPPLIERS

SOFTWARE LISTINGS

CONTINUEO OVER
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Ed
Ed

Ed
Ed
Ed

Ed

Ed

B3

BS
BS
Bs

Ed
UI
Ui
Ed

Ed

Ed

Ed
Ed

GO
DO
DC
?f
KN
GD
EB
HE

GD
GE
MX

HH

sv
sl

UP

UP

ot
l(c

RB
AH
DX
RH

6J
PI

cc

bE
CU
ol
tz
tz
HI

KX
GJ
VG

SE
BB
BB

I(N
GK
KC
BB
tz
t{H
JC
JC
JC
JC
GK
HO

MB
NP

KM
HE

GS

!l1.90
r4.50
11.95
t9.95
f6.9s

!l r.50
!8,00

rr1.95
t9.25 +

f4.50
t8,00

t14.95
t9.95
t4.60,
r6.10

!t t.m



Ed

Ed
ed

Ed

Ed

Ed

Ed
Ed

Ed

Ed

Ed

Ed

Ed
Ed

Ed

Ed

Ed
Ed
Ed

Ed
Ed

Ed
Ed

Ed

Ed

Ed
Ed

LJ.X. S/W

B B.C

ox

H.C.C.S,

ABC

CRL

B.E C.D

c.1)

c

D

c.D

B

E

B

R

B

B

B
a
B

B

B

B
B

B

B
B.
B
B

B

B
B.

B
B

c

c

c
c
c

c

c
c
L
c

.D

c
.D

c

B
B

B
B
B
a.

B
B

B

c
c
c
c
R
c
c

c

c
c
R

R

c
c

c
c
c
c

c
c
c

c
c,D

B
B
B
B.E
B
B
B
B
B
B
B

B
B
B
B,E
B.E

c
c.D

B
a
B
B
B

B

A,B
a

B
B

A.B c
c
c

c
C
c
c
c
c
c
c
c

c
c
c

c.D
c

HH

co

HN

sc

NT
xs

t{
IT
HO

KB
NT
EB
as
OK
DB
KN
oc
GX
SM

NT
CL
NT
OB

DB
ST
BO

KB

B

NT
SU

EB
5C

MP

HN
HN
SU
Gt(
HC
SY
HE

OK
XB
BE

cc
TE

SU
GE

HE

IB
SL
LC

Sro.k Condol. classili.arion

Srock Contol-Roq and Rol

SroryA-SpanlshGold

Ieacher in rhe Cusiard

SOFTWARE L/SZ/'/GS

Ed
Ed
Bs
Ed
Ed

Bs
B5
BS
BS
Bs

Ed

Ed
Ed
Bt
Ed

Ed
Ed
Ed

Ed

HRH

H&H

GSN

c
c
c
c
c
c
c

c,o
c.D

c
D
c
c
c
c
c
c

c,D

B
B

B.E
B
B
B
B
B
B
B
B
B,E
B

B
B

B
B
B
BC.D

({0,80)

c
c
c

c
c
c
c
c

B,E
B
B
B
B

B c.D

Th€ Cohpur.r Programme

Th€ Cohpriei Piosramme

Th€ L€frming Syndrome

Th€ Guns oI Navarone

The Th€o.€m oI Pyrhasoras

BE

Ed

Ed

Ed

Ed

GSN

GSN

B.E
B
B
B.E

c.D
c
c

CD

c
c.D

SI
DK

oa

ss
IT
SY

JZ
JZ

NX
KB
PB

B C,D GS

LJ,X. S,l!

ECL

A.S.I(

c
c
c
c

c,D

B

B
B
B
B.E

c
c

c,D

B
B
B.E

Ed
Ed
Ed
Ed
Ed
Ed

c
c
c
c
c
c

B

B
B
B
B

c
c
c
c
c

c.D

B
B
a
A,B
B
B

EL
GR

f4.88
t4.85
t5.99
r9.95
t9.95

16.00 +

t7,95
f7.95
t5.95
t7.50

tr7.25
!8.50.
trr.00
t30.00

!10.00,
t12.00

Tnombs ol Ail€ns.one

UI

Ed

Tom Thumb Adv.nrure

BE

!9.95.
tt 1,50
fr0.29
t9.95

t25.00

t6.55,
t7.85

e2r.95

t7.95
t9.95.
ct r.50
t24.75
t2.00

t10.00
!12 65
!11.95

46.50
t8.95
f3.50
f6.00
t3.00
t3.95

!9.95.
crr.95
!11.95
16.00,
ta.oo

tr0.00

t10.00
tro.29
!l l.95
f6.95

r10.0{
t7.95
t1.95
f1.95
t7.95
e6.95
t9.50

t20.00
ft0.29

46.95
t8.95
f8.05
t7.95
t8.95
c7.95

!8.97.
fr0.98
t8.97.
al0,9a
t?.05

L5.95,
t1.9s

tl7.2s
er7.25
t9.95
t6.95

t59.00
4.95

e9.25 +

!15.00

!10.00
!21.00
!27.00
t34.00
t9.95
Irl-95

t9.95
!6-90
!4-85

t9.25 +

t6.50
!6.50
t5.50
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OK
BBC Pubs

PACE

HRH//{
NU
KU
IT

tz
SU
xx
CN

G(

GM

MP

tz

HH

CH

HH

SE
DK
GD
oa
GS

t7.50
t6.50
t5.95
t5.50
e9.95
t9.95

!15.00
TIO,OO
!14.95
t7.95

!24.95
tr9.95
t1.95
t?.95
t1.95
t4.95
t6.99

!5.65,
t6.95
t1.95
e4.85
!7.95
t7.50.
t9.50.
t10.50
t7.95
f6.95
t4.00
t8.05

t8.00,
t9.00

tE.50,
t9.50
t5.95
t6.95
t9.95

t4.95,
!6.95

t8.50,
r9.50

tr0.00
f5.50
t7.50
f3.95

tt4.95
t7.44,
€10.50
16.50
r6.50

c7.95,
tr0.95



rrE

I.\,\
t\t\.1.

C,D DL

PB

DL

',,'d.J';

r
Wats in You Hom.

2@2
Ed

RH
ss
SE

Ed

Ed
Ed

Ed

c7.50
!8.00
t7.95

tl2.95

t6.95
t9.95
t7 95.
t10.95
!6.95
f5.95,
17 _95

f4.95,
!6.50
t6.50.

!25.00
!9.95

!11.50
t5.95

t9.50
ta.95
t6.95
t9.9q

€7.50
t74.95

€9.25 '
t3.95.
t5,50
t9.95
!2.00
e9.95

rr9.95
t5.50
t4.00
!5,75
t5,95,
t?.95
t5.95
t7.95

B
B
B

B
A,B,E

B.E
B
B,E
B
B
B

DXc
c

c,D

c
c,D

wh6lr Numlt.r Arithmdi.
Whir€ B6rous Conquerins

Ed
B
a

B

B

B
B
a

D
c

c,D

Ed

Ed
Ed

NEC

PE

NC
BB
CR
CR
cx

c
c
c
c
c
c

R
c

,B
B
B

u

Lndersranding Yonr W€aih"r

IN
KB
HE

Uril,1
Urility EPROM

B

B
B
B

B
A.B,E

c
c
c
B
c
c
c

CD

c
c

Ui

Ui

MK
GC

LC
QT

OB

lalle! ol rh. Pharuah!

B
B.E
B

B
Iu

c
c
c

c.D

D
c.D

tz
EB

HM
GS

c

c
c,D

c
c
c

c,D

B

B
B

B
B
B
B
B
a
a
B

B

B

GSN

RH
BE
OE

l5
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Ed

Ed

Ed
Ed

ED
Ed
Ed

Ed

Ed

BS
ED
Ed

Ed
Ed

Ed
Ed

Ed

Ed
Ed
Ed

Ed

Ed

Ed

Bs
Ed

Ed

Ed

Ed. Soft

BBC Pubs

A.S.K

Dial

Dial

Ed. Son
GSN

B C.D

B C.D

B C,D

B C.D

B
a

c
c

B
B

B
B
B

c
c
c

c
c
c
c
c
c

c
c
c
D

B
B
B

B
B

c
c
c

B
B
B

c.

c

E

B

B.E

c
c
c
c

c
c,D

B
B.E
B

B
B,E
B
B
B

B
B
B
B.E

D
c

c.D

B
B
B
B
B

B

c
c
c
c
c
c
c

c.D

c
c
c
c
c

c.D

c
c
c
c

CD

c.D

c.D

B
B
B

c
c

c,D

c
c,D

BE
B
B
B

B

SY
ES

GR

tc

DL

SH

LM

GR
BO

5U
RH
DS
SU
GM

HC

ES
GS

DL

so
KN
(ix

KB

Gt(
CM

GK

KB

RJ

QS
G(
DO

lc

IT

SE
GK

t5.95
e13.95

' t1.62
!15.00

t7.95
t4.95

er0.0o

tI0 45,
413.45
t3.95
t6.95
t5.95,
!7.95
t6.95
r6.99

tll.50
t5.95
,7 95

[11.45

e9.95.
r12.95
16.95
E7 95
17.95

t7.48,
t10_50
s29.50
r4.95

48.00,
r9_00
!9-95
t8.97,
410.98
t1r.90
t9.95
!9.95
t9.95
r9_95

!19.95
!5.75

fr9.95.
r24.95

!10

!6.50,
48.00

tr r.90
{9.95
19 95

tt7.25
!5.?5

ir 1.90
t4.95.
!6 50

1r7.25
t4.50
15.95

{65.00

!14.95
lt6.l0

tr0.50
!12.00
t?.95
46.95

!8.65.
0.40

!8.97,

2.00

!6.50
t6.95
t3 95
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I.Squa ed Tim€tabling

e7.50
!1t.45

9.50
f4.00
!6.95.
t9.95

135.00

t21.50
!14.00
r15.00
t9.95
t7.95
{3.95

445.95
!8.95

!10.00
16.33

!9.95.
!l r.50
t195,
t11.95
t14.95

c
c

C

c,o

I

a,

, ,

H.C.C.S.



DISC OFFER DISC OFFER

school
Administrdtion

on disc to A&B readers.

If you have been following the ln
the Beginning series over the past
few issues then you cannot have
helped getting involved in the
creation of our Schools Ad-
ministration program. We have
received a lot of feedback from
readers, programmers and
teachers and many ideas have
be€n incorporated into this final
version.

FULL SUITE OF
PROGRAMS
PLUS
DOCUMENTA.
TION
The disc contains a series of pro-
grams which are based on the ar,
ticles which have been seen in
A&B over the last few months.

The programs have been
adapted and extended so that
they can be used in the majority
of schools without anv alteration.
Individual details of feeder

schools and catchment areas are
taken into files and kept available
for use when needed. The same
is true for lists of subjects taken ai
different levels.

The programs include:
The making of individual

records containing school
number, name, sex, date ofbirth,
feeder school, catchment area,
form reference and subjects.

Lists can be exhacted of any
of the details on the records.

The ligures can be obtained
for FORM 7A and FORM 7C
with liftle effort.

An additional facility is the
opportunitv to make a separate
file to include further information
about an individual pupil as
chosen by the individual school.

Pnce b A&B readers 820
plus f1 packing and postage.

CHADDINGTON SOFTWARE
14 SELKIRK CLOSE
WORTHING
WEST SUSSEX
BN13 1PR

*\EE3
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HAMPSHIRE

& B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

A

BEDFORDSHIRE

FAIRHURST INSTRUMENTS LTD
Complele range of BBC equlpment

rn( Jdrrg fCOrp,S. P, ltert PlOl.e,S
ColoLrr N/ontlors. Graphtc Tablets. Up-
grades, Drsc Drives D sc Conlro ler chips.

Torch Computers. 280 Discpack
Extensive ranae of Sollware.

Dean Courl, Woodlord Rd., Wllmslow,
Ch6hire Tet:062553A741

DARLINGTON COMPUTER
SHOP

O,tcral BBC N,4rcrod€ater and servrce cenlre
Full range ol rnon lors. d sc dflves and pfinters.
ncluding Torch 280 dsc pack Avarabie Ior

demonstratron

75 Bondgate, Darlington, Co Durham.
Tel: 0325 487478

TOTNES COMPUTER SHOP
4 The Plains, Tolnes, Devon.

Tel: 0803 866095
Compuler learn ng cenlre Mrcro comp!lers lor
hone and bLrsiness p us perplrera s/Sollware

and accessor es

MAIL ORDER ENOUIRIES WELCOME

r

COMPUKWIK
(Nome & Conl nenta Comp!ler Servces Lld)
Oilrcra Acorn deaters and servrce cenlre
spec alisrng n bus/fess syslems tor lhe BBC
Also slocks and SUpp es SpeclrLrms OrSc
drves popu ar solldare a.d moslaccessor es

22 Market Square, Biggleswade,
Beds SG18 8AS

Tel: 0767 317300

BAYTREE
COMPUTEB CENTRE

Authoflsod Acorn Serv ce and lnlor'natron
Cenlre Upgrades repars and iul range (r1

soflware Compller books specra rsl

13 THE PRECINCT, WATENLOOVILLE,
HAMPSHIRE TEL:070143084

K Lrlgh comgulct Srrlrnrt
I- TEVER XiIOwlNGLY UNDENSOLD
Offic€l Acorn/8BC deater and servtce cenlre
7 Covenlry Ro.d. Hlncltey, Letc. LEIO IOF

Tcl: 0a55 612139
BBC Model B Eecrron Dsk dves - Cumana Osc
drles l,om CS\ tl.9 Phone ror orces aroer dsc
drves Shloarr rOl]K s'nqres BBC d scs lV (6on,rors
ac.essores & sotware) Prnlers - EDSon Fx80 Rx80
and ma.y more Aso Srncla r agenls Orc aqenls a.d

Drago. serv/ce cenlre

MrcRO-MAYS
ACOFN/BBC OEALEP

BBC Model B. Eeclron Prinler.: Epson FX80.
RX80. Shrnwa CP80. Serkosha GP100 Star
DP510 Dllk Drlve!: Teac l00K srnqle twn
Shugan l00Ksrnges BBC Drsks. TV (moi tors
accessores and soflware) Also aqenls lor
Arar Commodore Sncla Oac and Draoon
MAYS COMPUTERS, 57 Churchgato, iity
cenlre, Lelceater LE'l 3aL (0533) 22212

flPreS
PEORO COMPUTER SERVICES LTD.
43/44 Hoxton Square, London N1 6PB
Tel: 01-739 6138 Teler: 29593'l Unlcom G

We specra|se n BBC hardware add-ons

THE VIDEO PALACE
Londons largest home computer
store l\4odel B and Torch. ZX
and Commodore 64 stockists.
Full range of games sottware.

100 Orlord Street, London VYI
Tel: 01-637 0366

PAUL ELECTRICAL LTO
250-252 Gr.nd Drlve, Rlyne! P.rk, sw20.

Tolr 01-542 6546
aotl,cral Acorn dea er Full ranoe ol Cumana
Im and D sc Diives n Stockffi lLso rRADtt.lc ls
Woods Radlo 257 Lavender Hill. SWI l

a1-228 2682
Slppy and Fepatrs ro Edu.arro. a.d Lo.a Counc s

TO ADVERTISE
RING

01 - 437 0699

MEEUJflY EEMPUTEBS tIE.
. BBC aulhorized dealers and serv ce

cenlre . Torch 280 disc pack ava able.
OL.rr own credit lacillies . Access and

Barclaycard welcome.
We are open 91ill 5.30 s x days a week
141 New Rd., Chatham, Kent ME4 4PT.

TEL: (0634) 826080

LOOKING FOR BBC
MI CROCOMPUTER

HARDWARE OR SOFTWARE?
Then look no lurther than

A&B'S
Nationwide Dealerguide.

HG(! MrcRoco,purERs
1201122 Oa.wen Slreet, Blackburn,

Lancs Tel: O2S4 672214
Open garn lo 5 30pm l\,4on Sal (except

Thurs gam to I2.30)
ACORN/BBC DISTRIEUTOR

Forlh and Pasca lor BAC N4 cro and ior Eoso.
HX20 Pnnlers Dsc Dfives Consumablbs

E Lrlgh bn ,',l,' SJrttnrt
Orficial

NEVEF (NOWINGLY UNOEN
Acorn/BBC dealer and

SOLD

centre 75 Cro3. Slreel, S6le. BBC Model B,
Et€clrOn, Disk Drives - Comana disc drives
kom CSx f,139. Phone lor prices of larger
disc dnves Shugafl 100K srngres aBC
drscs TV (monitor accessor es & sollware)
Printers - Epson FX80. HX80 and many
more Also Sinclair agenls. Oric agents and

the Dragon service cenlre.

SOFTWARE PRODUCTS
EslLrary now have BBC s rn slock togelherwrlh a
wide range oj sollware and accessoaies
Complele spares kil in slock The home

compuler cen1.e.
251 Vlctorl. Aye., Soulhrnd-on-Se..

Phon.: (0702) 343568

Educational Computing Specialists
Oiic a Acorn dealer and service centre
Econel rnsla latron cenlre. Large range ol
penpherals and spares lor BBC Micro
E eclron. elc
'159 Havant Road, Drayton, Hants.
Tol: Portsmouth (O705) 327591

choicem icru

COUNTY OURHAM

LANCASHIRE

DEVON

GREATER MANCHESTER

ESSEX

cofPu?Ei cExtnE

A&B COMPU|ING DECEMBER 1981

Serving BBC users around lhe Norlh
Wesl. Head oitice - 11 Maln Street.

Wigan. Lancs WNI I 1OP. Teir (0942)
44382. Branches at Bolton Chorley,
Preston Warflneton and SlOCkoorl.

,27

LEICESTERSHIRE

CHESHIBE

LON DON

ESTUARY



A & BiS NATIONWIDE
DEALERGUIDE
01 - 437 0699 I

t

TWICKENHAM COMPUTER CENTRE
acom . BBC . dl.lribulor, .nd aprlcol (b.l.r.

M cro Cornpulers lor nome and busriess
plus penpherals / so flwa re and
accessoles Always a wrde range n slock

al
72 Heath Road, Twickenham, Middt.

TEL: 01-892 7896

ABERGELE COMPUTER CENTRE
8 Waier Sireel, Abergele, Clwyd

-l.el: 0745 826234

OPENTDAYSAWEEK
BBC, Elecrron, Torch Spec allsis. Probably
lhe largesi selection ot soltware in N Wales.

ACCESS/BARCLAYCABD WELCOME

HTCR.'TAII
GrDrnpuce'lD

ACOFN STOCKISTS & SERVICE CENTRE
Complete range ol Acorn/BBC equrpment & up-
qrades P nre's (5rar. Epsof Jur r D 5c Drives
rPa.c Tor.h z30l Soe.ia sl Foltls & oe'iohe,a
equ poent (sordrsk compurer co^cepts. Edu.a

t onal sollware elc )
Rainlord lnduslrlar €slar€, Mill L.ne. Raintord,

Sl Herens, Mersey.lde. Telr lO7448B) 5242

LORNE COMPUTERS
Ar-rlhor se.l BBC Torch and Apple dea er
Epson and Jukr pr nters Pace drsc dI ves
and Kaqa monllors BLrs ness educalloial

and lersure sollware
12 High Street, Oban, Argyle PA34 4BG

Tel: 0631 65635. Teler: 778548.

IIJEST IDflST
PERSENfu EDMPUTERS
BBC. Acorn and Torch dealers Range ol
Drsk Dflves Printers and iVonilors on

dspay
47 Kyle Street, Ayr.

(02921 285082

Suffolk Computer Centre
BBC I/ crocomouler Servi.e & lnro.malon cenlre

ll crocompulers. D sc Dr ves . Monrlors
N,4€lni 8 Da,sywheel Pr nrer! . Joysr chs

Cassertes . L qht Pens . Graphrcs Tabtet
Books & Solrware

3 G.rl.nd St., Bury St Edmun&.
Telephone: 0284 - 705503
Open Mon - Sal 9-530

SIMNETT COMPUTERS
LIMITED

one orlhe uh siarqesl ndepende.ls!pp ers olm cro
comouler eo!'omeirr F.o 01-541la95 o' s'rUn'!1.
sl Geo.oes lnd Esl 380 Frchmond Road K,ngslo.- 

uoo. Thames. Su(ey KT2 5OS

BUYII{G GROUP - YES THAT'S USI

USE A&B'S
NATIONWIDE DEALER-

GUIDE _ A SIMPLE
GUIDE TO YOUR LOCAL

EXPERTS.
PHONE 01-437 0699

FOR DETAILSr

C ROYDON
CO M PUTER
CENTRE
Olloa Acorn deaLer and se,vcc ccnlre l!
raige o1 penph.rars a.d spares ror BBC [4 cro

Eleclron Torcir el.
294 Brigslock Rd, Thornlon Heath. Surrey.
BF NG THIS COUPON FON T5 DISCOUNT

T€t 01 - 689 1280

LEAMINGTON HOBBY CENTRE

t* Eao @
Warw cksh re s so e oli cial BBC M cro Dea er
and Service Cenlre Specialisls n Montors.
Cumana and BBC Drives. and Epson Prnlers
121 Regent Sireet, Leamington SPa

TEL: (0926) 29211

The leading B.B.C.
dealer in the North

We slock a

wide range
ol sollware
books and
peripherals

-6
7*rll

Local
service and
no hem
mail order
cenlte

20 Comm.r.lrl Bo.d, leruick, Shetl.nd |rl..
(0595) 21as BEC

!

COMPUTER
CABIN-

Orllclll Acom compuler dealer and BBC
lervlce rnd lnlormrllon cenlre for

Slrltord!hke.
24 The Parade, Silverdale, Newcaslle, Slatls.

Tet: 0782 63691'l

H((I

WALES

YYARIIYICKSHIRE

I'YEST SCOTLAND YORKSHIRE

Ili','l I
l.

I

I lliI

tl R 1I[.

IE.IIE5
t{(xI}t

/rs8flX'
ts7 2aa

]tolrsE

SHETLAND ISLES

BBC B's Plus Range ol Printe6/Disc Diives/
Monito6. orr Site Se.vicing/Upgr.d€s-

Varidy ot Sottware
Cours€s on BBC Micro from f15.OO

IlImkEtP"H;
195 Londo. Rd., Burges Hi , sr.let:04446 45636

STAFFORDSHIRE
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A

ffi
MERSEYSIDE SURREY

:

a

:

SEND YOUR ADS
TO:

A&B COMPUTING
NO. 1 GOLDEN

SOUARE, LONDON
WlR 3AB.

TEL: 01-437 0699
Ext 336

TYNE AND WEAR

533 Durham noad, Low Fell, Gale3head
TEL: Nowcr.lle 091 487 2469

1opc.6 days 9am.530pm tSat r0am 530oul
ACORN/BBC OISTFIBUTOR

Forlh and Pasca ior BBC Ny'icro and for
Epson HX20 Prinlers. Dtsc Dflves.

Consumables



D \\tr o o o :C

Lineage: +uo oer woro El E
Semi display: 19 00 per single column centimetre.
Bing for nformation on series book ngs/drscounls

A adverlrsemenls Ir thrs seclrof lrlust be prepard
Adverlrsenrenlsar€ itccepled sLrbIa,cl lothelermsandcondrl ons
plnled on Ihe adverlrsemefl rale card lavarlable on requesl)

Send your requirements to:
WILL FOX, ASP LTO,
1 GOLDEN SOUARE, LONDON Wl.

01 437 0699

A & B COMPUTI

accEssoRrEs SEBVICES ADD.OIrS

BBC/ELECTRON..IMAGE 2"
Wilhoul doubt ihe besi back-up
copier money can buy Copes
wilh probably all software. Send
SAE for details ol incredible lea-
tures Unlocks & locks progs.

10090 M/C C3 80

PETER DONN (oepr aB)
33 Little Gaynes Lane,

Upminster,
Essex RM14 2JR

ibs records
COMPUTER PROGRAMS

Rea lrme or (slow) B gh speed prores
sDna casselle Dup calon and B anks l
- 1000+ Compuler p.nled Casserle
Labels, BBC Orsc Du!'calon and Un
,omaned orsks I 500+ Fasl sec!,1!

de veiy serv ce
llrs r€<orala - a division of

EltiEtBo D ItD, 19 Sadlers Wav,
r{ertford scla rDz 0992-55'tlaa

UICRO-SERv lor expert repairs
to BBC machlnes and disk drive
For detalls call or wrle lor Unl4
Denny Workspace Denny, Scol-
land FK6 6DW Tel: Denny (0324)
823468.

a6lr 45 A"r6m:r'. ,< ',.FdbyUS Army idealslage
prop wilh ammo a5.25,

snub ao.e Police Spocia
wilh srlencer and ammo

Colt ,45 as used bY U S
Police Oepartmeni. ldeal
srrqe prop wilh ammo.

aE
"q
q

ldea lor vrdeo I lm making Marl order
on y Send cheques or Po to

Ba:zgmlrlaz, 80 Selhur3l New Fd,
London SE25

DATA-WIN
Horse Racing new pro9ramlor
BBC B' Top raled. Horses can
be iound very eas y wilh

mpressive results.
Send 119.95 tol

DATA-WIN, 13 Hulham Rd.,
Exmouth, Devon

or phone
(039s) 26310s

lor fu her details.

MICRO ARTS
MAGAZINE & SOFTWARE

A new independent Jorum lor lhe
arls and compLrlers. The maga
zine covers micro an and related
areas, the soJlware lorms a cala-
logue o, artwork lor home

mrcros
Price 90p per issue inc. post

Contact Micro Arts if you are
nterested in computers but
bored by the conrputer ndustry.
rdlCRO ARTS (AB), PO Bor s87,

London SW4 9PH.

COMPUTER SOFTWARE
SUSINESS AI{D GAMES FOR

MOST COTiPUTERS
Commodore 64 VIC 20 BBC. Alai
Dragon Speclrum MZ7A0. ZXA1

New re eases lor CBM 64 Spec-
lrum. BBC. Alari Dragon [42700

New re eases ,or CBM 64 Spec
tr!m. BBC Every 2 weeks - lusl
send SAE and we send you a rew
I st every 2 weeks
Alta C10 data casselles 40p eacir
5 C15 dala casselles 1240 5Yi'
f oppy dlscs D/s d€d - DL densily
t2 30 each or 5 lor t10 Send to

M. J. Seaw.rd, Sl. Ol.l'. Ro.d,
Slrallon, Nr. Bude, Comwall
EX23 gAF. Tel: (0288) 4179

w E000 totas

GNIIIIN Sl)FTWAfiI

The ead nq educalroials0llware sopp ers

ll you lh nk you have ao exceptonai
ed!cal'ona orogram lbasrc or mach na codel
ior any ol lhe mos1o00u a, home cornpulers
we wourd rke lo hear lrom you

Gr ll n Sorlware Ealrnq Soad
Wembley. l\4rddlesex, HA0 INJ
Te 01 997 3344

F sons plc Sclenrrl c Equ omsnlDvsron

PRACTICAL COMPUTING
A serres o11 day courses Ior begrn
ners programming bus ness app r-

cal ons t25 per day ( unch
nc uded) w h qua,ied t!lron

Dela ls lrom

COMPUTER WORKSHOP
32 Sydenhem Rord, SE26 sOF

PHONE: 778 9080

TYPEASY BBC B or Eeclron
conrp ele lyp ng course 139
graded exerc ses, error ohecks
Irner Casselle CB 95 Disc tl2 50
Cars!\ie CornpLrlers Carswe
Barn Far ngdon, Oxon SN7 8JN

TYPE INVADERS BEC B alla.K
lry etlers ,Jr rr,orLis k by lyprll
the r correclly. l0 d II-!r-! r1 -ave s.l spe-.ds s..r ls arh ld or experl
Casselte !6 9i J sr llJ !',1
Carstrc C,i fplucrs OaIS.\ra
tsanr lar;rgJor OrDn SN; 8JN

ALPHALEARN/ALPHATEACH
2 alphabet leach ng programs for
pre-school chldren 8BC (B) t3
each or f5 pair. Cheque/Po 1o
H.S S.. 18 London Hoad.
Camberley Surrey GU15 3UZ.

SAVE...SAVE...SAVE
DISCOUNT COMPUTERS AND SOFTWARE
8BC Model B + Cassett€ recorder + Five games
Acorn E1ec1ron......,.,,.,
Sinclair Spectrum 48K + six 9ames..................
BBC Model B Drsc Drive lrom.........................

Prices include vAf & P&P

s385.00
!184.00
t119.95
t149.50

DISCOUNT SOFTWaRE FOn ATARI r BBC * CBM 64 i vlc 20 *
SPECTRUIi,I i ORIC 1 * TEXAS 99/44

Send no money. Fol tee /isls serd S.4E stating nachjne type ta:

RAMTOPS 4TBroomLane', :'IiJ[]i',#:#i-U;A'.I

ASTROLOGY
ior beog ners Specla starter
pack lor on y C] 1 50 Cons sls
ol a simp e programme lo
ca cu ale a horoscope. an
ntroduclory booklel and 2 se I
leaching programmes (how 10

nterprel lhe horoscope)
NO PREVIOUS

KNOWLEDGE REOUIRED
for lhe BB.C A&8. Eeclron
and many other mcros aso
wide range oi programmes for
more Experienced A3trolo-
gers. Cash with order (add
50p outside U.K-) or large
SAE for free Catalogue to:
ASTROCALC (Dept A&B),

67 Peascrolt Road, Hemel
Hempstead, Herts HP3 8ER.

Tel: (0442) 51809.

SICI( OF "BLASTING GAMES"
BORED WITH POINTLESS
"ADVENTURE GAMES"?

Then use
TREASURE HUNT TOOL KIT

to solve a I anagrams. codes e1c
and wrn bo cash orzes Avalabe

on ca-ssefle lor BBC B '
Send cheqLre/PO ior f4.95lo

G. W. COMPONENTS,
50 Oaktree Lane, iraBlleld,

Nollr NG18 3HL.
'For BBC DOS lsers send us
volr d scwthlreearea nslrucl ons
wlh f,4.95 and we wil relurn a copy

lo y0u

HOi,lE ACCOUNTS.
Use your home computerl
Comprehensrve coverage 01 bank
accounts, credit cards HP., etc
For BBC and ELECTRON. t8.45
Free details Discus Sottware
Freepost, Windmill H Br xham
TQs gBR. (080 45 55532).

COURSES
DUPLICAT!O1I SOFTWARE

EDUCATIONAL

SOFTWARE

SOFTWARE APPLICATIOl{S
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REPAIRS

JOYSTICKS
For BAC Mlcro, lop qu.llly loy.llck.
a1 an amazrngy low price Only
El0 95 a pa r ncludrng P&P Easier
to hande and iasler than olhers
coslng lwce as much Cheques/
Pos lo Perllron, Dept AB, 21
woodhouse Road. London N12

9EN.

FOR SALE



tHu ffi s.zs ,,DISC
DRNTES

vgDus Twe
COMPUTER GAMES

WE ONLY SELL THE BEST ANNOUNCEMENT
68C ELECTRONElrle ..-.-. T o€ t14.5 er"^^.,
.,','',',',.,.,,,,,'..,,,,.,,.,oIii ilz.E 6fi;];;':'''',.::
Frak..................................!8.25 cunsmoke........
Son ot 81a99er...................!1.?! 3-D Bomb A ey.
Tarzan.....................,....,.,,,97.25 SuDer poo1........
Jet Pac...,....,.....................C7.25 NidhlmareMaze
M'oi Olfice (BaC & Electron) Dalabase...
Wordwise rBBC) Computer Concepls.....
Cheetah Sweel Talker (BBC) ....................................

. e7.25
- 17.25
. f7.25
_ 17.25
. 2f.25

e7.2s
. e5.9s
f36.00
f24.95

Wrte or phone now for sollware/accessones broehure Please slale 8BC
machrne Despalch by relurn. orders up to 12500, otheMise allow 3 days
U.(. All prces inc ude p&p Europ.: Please add 75p Orders w[h

cheque/PO lor
62 Woodland Road, Chlngford, London E4 7EU. Tal: 01-529 1891

northernm*E

* A.lso: High Quality 3' ' Compact Disc Drives

* Each Micropulse disc drive is supplied with a BBC
cable, formatter utility disc and comprehensive
Sspage disc filing system manual for the BBC
computer.

* For firrther details send large S.A.E. to :

+ffi*
ffi

* Prices from + v.A.T

* Prices from

Norlhem Computers,
Chruchfield Road,
TRODSHAM
Cheshire WA6 6RD
ret 0s28 35I l0

MICRO COMPUTER
AUCT!ONS

Fiegular monthly auctions for all micro hard & soft-
ware. Send for entry form or next catalogue to:

MrcRo coMPUTER AUCTIONS (A&B)
Northington House,

59 Grays lnn Road, London WC1 8TL.

TEL: 01 - 242 0012 (24 hours)

Acornsoft '15, 46, 47, A6, 87

Cheetah Marketing 7
C. K. Supplies 25
Computer Concepts............................... 3
The Computer Mail Order Peop|e..........63
Data Store.............. 33
Dialog Software 95
Ega Beva 11
Gemini Soltware .........91
HCR .33

Mayfair Micro's.... 11
Musicsoft..... 57

35
Ouicksi|va............... ............. oBc
Resource Facilities 138

Ultimate... tFc
Upgrade Tech.... ......-.....57

RESOURCE FACILITIES
MASTERS' LANE, HALIFAX HX2 7DX

Speclallll Aqadcmic & Educatlonal Solttyare lor lhe BBC
microcomputer

Pan.l (Ek EOM) This poweriu and versalile uti ly has been designed lor
lhe serious assembly language and machine-code proglammer ll is lhe
ideal complemenl lo lhe on-board assembi€r All the opllons oi ",ronl
panels" on olher educalional mrcros logelher wilh many extra iealures
inc uding: 'Begislerand memorydisplay and modilication ' Disassem-
bler'Single-slepping and break:points' Offset calculator' lntelligent
block moves 119.95
lllcroba A biolooy advenlure game in which you can wander around lhe
blood, respiralory system, unnary syslem and alrmentary canal oi a lyp cal
human being Casselle 16.95 Dlsc 47.95
galb _Conrpuler Assrsied Tables Bingo A novel and enjoyab e way ol
learnrng mulliplEa|ons lables Class sel of 30 bingo cards plus plogram.

Cassere elo.gli Disc cl1.95
Regieaa Lines ol Besl Ft Regression analysis A poweriul graph cal
program. L near/Logar lhmic/lnverse scalng Up lo 58 poinls. Removelhe
worst poinl Prinl resulls Casselle 40.95 Dsc 49.95
Ordcr A graphic d splay o, 8 malor sonrng roulinesr Bubble. Decremenl
ng-wave R pple. Cocklail shaker. Slraighl lnsedion. De ayed Replacemenl,
Sh€llMeizner Heapsorl. Oucksorl lncorporale procedures rn your own
programs Cassere e5.95 Disc e6.95
Dlllll STAT:a detailed repo( on the program sze and status ol each
sLlace ol your o scs Clear s ngle (cree'] o splay ornl oo'o,r LIICOPY
s,mple .opy 19 ol all p'ogiaas to- calarogJe - me,rJ drver BfNAMt
exlensions D sc 17.95
Raafian A resources managemenl package An ldea disc-based lilng
syslem lor alyour resources Helps you keep lrack ol whal you should
have Disc 99.5
Fund A book-keeplng program specilica ly des gned lor schooliunds. Up
10 28 accounts srmu laneouslyand l00lransacl onsperaccounl Passcode
prcleclion Plnloul Disc e9.95
Vla* Pr nl Drivers lor JUK , Sanple 2000, Oume. BX/FX8o elc D sc f5.95
16+ algabr! A suite ot 10 programslo assisl n lhe leach ng and earnrng
ol Algebra al O level & 16+. An exce lenl revison aid Writlen by an
expe.lenced schoolmaster Dsc a12.95
Shnpla Sanrora,o. rhe A-D porl. Noresoa app.calo,] a,rd suggeslions lo'
progrars Lqlt 112.95 Souro C14.$t -empe,a Jra 111.95 Todcl- 19.95
Arl pnc6s orclude vAT ll Ca '.9. C1.00onordersL.derl2000 lel 10a22)65935
l'rr b€st pnces on quanly Ha,dwar€ Frhwers Sotl*.ro, M6d.a & Accessories.

Edocalion Authorily O.deG wercomg

A&A COMPUTING DECEMBER 198d

SOFTWARE GATES

AUCTIONS

* Northem Computers aruxounce 6 new models of
Micropulse 5.25' ' disc drive, manufactured and
assembled in the North West, for the BBC
computer.
These &ives are exactly compatible with the two
Acorn/BBC disc forrnats. They are based on the
highest quality Teac mechanisms with buih-in
power supply, as previously supplied by
Cunana Ltd.

+ v.A.T.
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DRUTTI KIT
f,g.95
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GENERATORS f6.95

MAFITIN GILASS

OFIUM.KIT
FlLlNs oN EtEtc M'

ILVAGltJ
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GlUICKSILVA

FUNS ON BBC MOE,EL A OEI EI

MUSIC

v s!:r?totrs a t=sv st:l?rotr5 a

BEEB-ART
It4.95

f14.95
ELE

GATECRASHER
f6.95 f6.95

1

PROTECToR{7.95 W|ZARDt6.95

All tites available from Qu
Order, P.O. Box 6, Wimborr
BA2I 7PY.

icksilva Mail
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E|AVE MEIUOEA

ELECTBC}AET ifhtii,', @ tnnmtatt

PFTclTECTOR
BBC GAMES FFTG'M
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GlUICKSILVA
TH E'
EEC FFlOM

.id r..dia muhpt. rcb'r.r.nd rF
lAntllicrThese proarms.re sold...ordinsro QUlClGltVA Ltd'trerms
ol lr.d. .nd .ddiriorr oi sl!. copr6 ol rhich .r. .!.al.bl. on reeu.rt


