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ECH
eech Synthesizer

fortheBBC Computer
o 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 TALKER" simply plugs
into speech socket IC99 within the computer.
No soldering, no cutting of tracks, no headaches.

O Based on an allophbne system 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.

Cheelah ptoducls avatlable from branches ol

'@ @ WHSMITH f, ana flum[slsryg
Poslage and Packtng

Dettvery notmalty l4 days

fulp.ott otdets at na extra cost

elq
Dept AB, Cheelah Marketlng Ltd,24 Ray Street,

London EClR 3OJ. Tel: 01 833 4909.
Telex:8954958.tirg
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Competltlon t7
We've got strategy games galor€ to give away.

Down To Buclneec. ......18
Want to incr€as€ the memory and computing power of your
BBC? We consider 280 second processors.

Crunch 25
Program packing for disc users

Star Encounter 2E
Battle against the aliens with sophisticat€d laser weaponry.

Machlne Code Capere. .........34
Try these
programs

operating systems routines in your own assembly -:

3E
Make pictures on your screen with this teletext editor

Volume One Number
Actlng Edltor: Mark Webb

Editorlal Assistant: lone Holmes
Group Edltor: Elspeth Joiner

Software Asslstant: Simon Rockman
Advertising Manager: Barry Bingham

Sales Executlve: Penny Scoular
Managing Edltor: Ron Harris
Chief Executlve: TJ Connell

Backgammon 42
Challenge your computer to this excellent simulation of the
popular board game.

Summer Muse 47
Improving the role of micros in secondary education

+.Ar:=:
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Plxle. .

A&B Computing rs constantly on the look-out for well-written
articlei and proglams f,)r publication. If you feelthat your efforrs
meet our standards, please Ieel ftee to submit your work to us
{or consideration lor publication.

All submitted mater,al should be printed or tgped, double
spaced. Any programs submitted shor-rld be listed {55 character
width emphasised if posrible). A cassette of the program alone
will not be considered. All programs must come complete with a
full explanation of the opeyation, and where relevant, the shuc-
ture. We also require the program in machine readable form
{cassette, 4O kack 57r'. or 3' disc) plus any suitable screen
photographs. printer dumps and so on.

All submissions will be acknowledged and the copyright in
such works which wlll p.ss to Argus Specialist Publications
Limited wrll be paid for at comDetitive rares. All work for con-
sideration should be sent to the Editor at our Golden Square
address

: t:ort'

Advance Graphics. 50
The 6845 Cathode Ray Tube Controller explained

Old English Font 52
Characters with characler to illustate your text

Parfltt Plotttng 61
A flat-bed plotter that can produce finished desEned in a varie-
ty of materials.
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Quectlona and Answers. .........5
How can we help you? This month we look al disc and disc
drive related problems.

News. ..... E
Super software and handy hardware for the BBC and Electron.

Random Acceec. ....,...12
The very first problem page just for disc users kicks of{ by ex-
plaining how to relocate programs to RUN.

Baelc Uttllty Romc.. .....14
Speed up those mundane routines when writing or debugging
BASIC programs with the help of a handy ROM.
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Publtshed by Argus Speclallst Publications
Ltd., Number One, Golden Square, London
WlR 3AB. Tel: 0l 437 0626.

Edsoft 76
More educational programs, good and not so good, for
students oI all ages.

Blg Ben 84
A time teaching aid for the young

Software Revlews . t8
Lots of games action for the BBC and Elechon

All work for conclderatlon should be sent to
the Editor of A&B Computing at our Golden
Square address.

School Admlnlstratlon 92
Programs from our In The Beginning series available on disc

94
An educationalprogram for children to further their understan-
ding for co-ordinates by designing pictur€s.

Soltdtsk Update 64
Typlng Tutors 100The unique sideways RAM system has had its software improv-

ed along with a major hardware development. Learn to \rpe at home. We look at the software available to
help you master the keyboard.

VldeoBase L02
A video tape indexer program which d€n\onstrates random ac-
cess disc filing.

Beebword r09
So you think you know about computers - hy our cryptic
crossword.

Rom In A Box 1r0
Make room for ROMS

Text Master tt2
Tidy up your paperwork with this word processing program

Mallsort l16
More of your programming hints and tips. Keep them coming

Software Llcttnge. . . . . rrE
A checklist of all the programs available for your computer

Parent Teacher Planner ...6E Subscrlptlons 133A program to so out the complicated appointments system for
a parent-teachers evening.

Bookshelf. .......73
Improving your programming skills can be easy with a little
literature.

Fed up with the monthly scrummag€ for that last A&Bon the
shelP Sit back and let the postman do the work.
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Bruco Srnlth
Answers

This month's Q&A has a decidedlg
disc orientated bent to il. People
have obviously been spending
their left over holiday spending
money to improve their com-
puting centres!

A: As far as an actual Acom
DFS User Guide goes I'm afraid
you have little chance as Acorn
are quite shict on their policy of
selling it with their formatting
disc.

There are however a few
good books around concerning
the Disc Filing System and I
would shongly recommend one
of these to you. The two available
at the moment are 'Disk Systems
for the BBC Micro'and'The BBC
Microcomputer Disk Companion'.
The lormer by lan Sinclair is
published by Granada at f6.95
and covers the three major DFS,
ie Acorn, Amcom and Wadord.
The latter by Tony Latham is
published by Prentice/Hall at
t7.95. Both are good value and
cover most aspects of using the
DFS although the Sinclair book is
a better book for aue beginners.
In fact both would be good addi-
tions to the bookshelf.

Century Publications are
also publishing a disc user book
though I have no further lnform-
tion on this at present. (See
Bookshelf for a new and very
relevant NCC publication - Ed.)

This month A&B has
launched itself with

abandon into the world
of discs and drives.

Bruce Smith can't resist
diving in.

more features than both the
others. However I find it
unreliable, which is not really ac-
ceptable in a DFS.

If you are willing to spend
the money I personally would
recommend the Acorn DFS and
the Computer Concepts Disc
Doctor ROM which adds all the
other commands the Acorn DFS
lacks. If your budget won\ stretch
that far then the Amcom DFS
would be okay.

A: H|-BASIC is in fact simply a
version of BASIC II that will run
ln the Second Processor. The
distinction is made because Hi-
BASIC is located at &8800 in the
Second Processor rather than the
more standard &8000 in the
Beeb.

A: The Acorn DFS is referred to
as the 'stand' version and the
other two you mention both offer
the same leatures. However both
the Amcom and Wadord DFSs
have extla commands. For ex-
ample with the Acorn DFS there
are no r, FORMAT or
* VERIFY commands which is

quite absurd. These progtams are
suppfied on disc, so must be
loaded in before you can format
and verify a disc before using it!
These commands are included in
the Amcom and Watford DFSs.

A: Yes is the answer Karen. All
that is required is to place a BRK
mnemonic before and after ihe
ASCII shing you wish to print as
the f o llo wing program
demonstrates:

10 P% = &C00
20 (.demo
30 LDA#7
40 JSR &FFEE
50 BRK
60 EQUS"String kint"
70 BRK
80)

Note that thls wlll caus€ the
machlne code program to stop
wlth conhol returnlng to BASIC
so lt should only really be used
to issue eEor messages or a final
message Irom the program.

Another major difference is
that the Acom DFS only allow's
you to have a maximum oI 31
liles on a disc. If thes€ files are just
short programs this can be very
wasteful of disc spac€. The two
other discs allow you to use up to
62 Iiles per disc.

There are of course many
other dilferences and you should
reler to the advertisements to see
what these are.

There is a maior disadvan-
tage in that disc utility programs
appearing in the computer press
are genetally written for the
Acorn DFS and address its
workspace directly- Nine times
oul of ten these will not run on
the Amcom or Watford DFSs.

The Amcom DFS is not real-
ly suitable if you are using yout
Beeb in control applications as it
disturbs the TIME function.

The Wadord DFS has many

Q: The first question comes from
Charles Canavan in Le€ who
wriles... "l originally bought mv
BBC micro by mail order with a
disc interface fined. Just recently I
have splashed oul on a pair of
disc drives. However there seems
to be very little documentation
conceming using the disc com-
mands. I understand that there is
a DFS User Guide printed by
Acorn but this can only be bought
in conjunction with a formatting
disc. As a similar disc was sup-
plied with the drive I am reluctant
to purchase a second lormatting
disc purely to obtain the DFS
User Guide.

Is there any way I can obtain
a DFS User Guide as at the mo-
ment I can do little with my disc
system other than load and save
items as I have no information
available to me?"

Q: A letter from Jim Smith (no
relation!) of Bamet asks ..."Am I
right in suggestng that there is a
new Super Basic available for the
BBC micro caled 'Hi-BASIC'. I

have BASIC II and I would be in-
terested in leaming what new ex-
tras this BASIC adds to the
Beeb. "

Q: Dave Beecham of Potter's
Bar wants to upgrade his Be€b to
a DFS and writes ... "l am not
sure as to which disc filing system
I should choose. There seem to
be thr€e major ones. the Acorn,
the Amcom and the Watford
DFS's. Could you advise me on
which one I should get?"

Q: "l think I remember reading
somewhere that the BRK com-
mand in assembly language can
be used to print an ASCII shing
to the screen. Is this correct and il
so how do I go about implemen-
ting this in an assembler program
on my Elec*on?". is the queslion
asked by Karen Strong oI Bolton.
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The New Epson Micro Printer
At Only g99.95inc.vAr

Ideal for use with the BBC Micro, and most popular home computers.
Parallel and RS232 versions available.

aIntro uclng

A Cornpact thermal printer
packed with superior {eatures.
Now there is a light-weight, high performance compact ptinrer thar
is suitable for portable and home computers - the Epson P-40
thermal printer.

Quality and Versatility
The Epson P-40 is part of rhe neurP rangei *hich offers a mi.ro printer wirh
prrnr quality idcnncal to that found in rhe Epson range of superior printers.
Ihe P-40 is the first lo$'cosr prinrer rhat can print 480 dots per line which
means it can reproduce graphs, and pictures beautifully. The P-40 can offer
three klnds ofcolumn opacities, 20 columns, 40 columns and 80 columns
(condensed) -no other compact printer offers su.h a selecrion.

Light, Quiet and Co6t Efficient.
Since the P-40 is a thetmal prinrer, orration is farticularly quiet and rhete's
no ink ribbon to change. Maintenance is simple. ln adJition rhe P-40

nortabLe banery-driven printer has four rechargeable NiCarl bafterLes built
inro rhe printer which.an be recharged in 6 hoLrs. lt's smple, economic

Top Quality lmage and High Speed Printing.

Actual Size:
Just2'in,x8, .'iu x5'io,

UniJted,onrl (Lxii to Rightl
glt ASCI I chaBcter, (Featu'ins
Enslish Gpibl LrneB, Enslish
L!\,e. Ca* Lltte6. figurs, signs

4 (Hl x 1.7 (W) No.mal
4 (H) x .65 (wl odnJeNJ
4 (H) x 1.4 (w) Enla.s€d

Ep$n Thdrottgu paF€. P-'10

NiCrJ Bnterics, Inrerml

g lo442l
601s5

IIIII-I"I-II
I rr.^.,*r. -. tn-,n I 4J ]\.lr(n, r,,nr.r. tor u* s'rrh-

R6,i 1.n Pri - A.t@l Sit.

boxes of Epson thermal roll paFt..l lnr roll

--III--II-IThe Epson P-40 thermal pnnter cos i9995 (inc VAT).
A box oI Epson Thermal ioll riarEr costs !q95 (inc VAT) - 5 rolls.

Plea* aJJ i1 af lor N*asc lnJ rrrk,ns Pl.** .llou U E Jays for.leli,ery.

-^;I
I
I You can pay for your P-40 micro printer by

I enclo* a cheque for I
chrqut or br cre,lrr catd.

KE@,('Tel No

Doto Efficiency Ltd

t$\Jj!r'tl

?rq

.il

iJ"

stn!ql

To order your Elxon P-4O now,
jwt phone O44260155
and ask for Angela.

g lo442l
60155

Ma$ed R@d, Htmd HemFsteaJ, H{b HP2 7LE Tcl: Hentl Hemlseal (lr+42 ) 60155. T€l.r:8255t4 DATETF G

I

.;}.

45 Ch,.ace6 Fr wond
(For 40 and 80 column stinc)

6\
,..

The quaLrry ofprinrins in all Epon printers
rs unequalled and the l'-40 is no excepron.
A superior Epson head design featurins nine
,1ors rogerher with it s ability to express small
letters ensures supcrior legrbiluy.
The compact P'40 aLso provides hiqh speed
prinring wirh 45cps.

Self Tert Function
The P-40 compact thermal pri.ter has a

useful self test function.

't E

I
!

!

I
T..'" {.-,1nry-'-"

ORDER BY PHONE OR BY POST

" \{,i
WATCH OUT FOR

THE NEW EPSON P.8O

COMING SOON



NEWSROUND

SECRET
SOFTWARE
For a long tim€ Acornsoft has
been worried about the way their
programs leak out and are
prrated bg "friends' before the
compang has a chance to sellany
copi€s. To combat this they have
thrown a security blanket around
the new game "Elite" and as a
result we've not seen it, but have
put together this view of the game
from several sources.

It is an interplanetary trading
game but with a difference. The
screen is divided into two win-
dows, one in a high resolution
two colour mode which gives the
view out of your spaceship's win-
dow and the other in a
multicolour mode (probably Iour
colours), providing a colour con-
trol panel which displays things
like status and fuel.

The display through the
screen is stunning. Planels are
represented as large 3D shapes
which tumble towards you. lt is
not clear if it is possible to shoot at
anything but, as one source
described it as Starship Com-
mand in 3D and another as a bit
like the Space Duel arcade game,
we would assume that you do.
Elite is rumoured to be 80K long
on disk with a shrunken veEion
available {or tape-based systems,
wheae it is necessary to choose
which star system you wish to
visil before playing the game.
Acornsoft qames have been a lit-
tle dull lately and "Carousel"
was not €xactly a bargain at

e9.95. "EIit€" will be the game to
re-establish Acornsoft's r€puta-
tion.

Another major leak from
Cambridg€ is a maze-\,pe game
similar to Atic Anac (or the Spec-
trum in which ygu move from
room to room armed with a
"thing". Many arguments took
place as to whether the "thing"
was a rock or a barel so we'll set-
tle for a banel-shaped rock.

Apex

s' \r)r 
u 1l s 4r)1, r.t&,D

which 9ou don't need on the first
level but is essential on subse-
quent ones. You explore a series
of rooms until you r€ach one
where you have to find a dia-
mond in order to pass a barrier
allowing you to the next level.
The rooms are protected by
assorted aliens who have to be
shot. Collision with an alien costs
vou valuable energy which can
be replenished by eating some of
the beautiful fruit which decorale
the rooms. On the early levels
there are apples, later there are
water melons and then pineap-
ples for the higher levels, where
the aliens get quite bizane and
much more frequent. Each level
is denoted by a new mozaic pattem
on the floor. The graphrc and col
our resolution is surprisinglg high.
The program really squeezes the
most out of the Beeb's memory

- we've seen it played lor a
quarter oI an hour without all the
rooms being explored.

Other unreleased programs
worth waiting for are "Malice"
from Aardvark softwate who
brought "Frak" into the world
and a version of the "Tempest"
arcade game which is as yet un-

named and not yet sold lo a soft-
ware house. This Tempest has
the best 3D shape movement
we'v€ se€n on any home micro
but is a long way from being
,inished.

BBC programmers should
be quaking in their sho€s at the
news that Ultimat€, the king of
Spectrum software, has rewritten
Jet-Pac for the Beeb. Ultimate's
games for the Spectrum are more
than just games. they are feats of
programming. Jet-Pac's story line
is simple - you have to climb in-
to a spaceship and fly to the next
level, but first gou hav€ to build
the spaceship ftom the parts
which lie around on ledges and
then fuel the ship with similarly
placed canisters. There are also
odd bits of treasure to be picked
up. To retrieve all the obiects it is
necessary to fly amongst the
ledg€s using your Jet Pack. The
denizens oI the planet do not
relish the idea of your leaving so
they hurl themselves at you,
causing vou to lose a life if you
are hit. You are armed with a
"Planetoids" type laser and you
can either shoot or dodge the
aliens. Once the ship is built and

8

d

-q*'5.*i5E-'
ri..Il I

,;;rrrFF I

rr

A&B COMPIITING NOVEMER 
' 
984



NEWSROUND

rnvA
I BC M oo Et ID lsl( so R E

I c R
P o E R

luelled you can climb in and fly to
a more difficult planet on which
to repeat the experience. The
programmers at Ultimate have
some amazingly fast softwar€
sprite routlnes akin to those used
in Zalaga which provide a non-
stop, action filled game.

Now where's that
joystick . . .

MAGIC
MUSHROOM
Following the recent launch of
their User Port Printer Interface.
Broadway Elechonics have pro-
duced another add-on for the
Electron.

Their Sideways ROM Card
transforms the Elechon into a
business machine, allowing the
user to tackle commercial-type
applications such as word pro-
cessing, graphic design, spread-
sheet pr€paration and accounts.

The card, costing !29.95, is
compatible with most ROMS and
has a four-ROM capacity. lt plugs
into the Electron's extension port
without modi{ication and means
software can be called up instant-
ly, inst€ad of having to be loaded
from a cassette.

For futher inlormation se€
our ROM In A Box feature.

single or dual moniters, listing
and signature dump to printer.
The timing display has expan-
sion, moveable curcors and auto
readout of time betw€en cursors
and trigger. Any 16 of 40 chan-
nels may be displaged in any
order. Maximum clock rate is 10
MHz.

Further development is
underwav to provide software
based auto compaison routines
for ATE and service applications.

BEEB AT
BRANDS
If uou wakhed the British Grand
Prix back in July and were im-
pressed with the commentry from
an unusually smoolh-lalking
Munay Walker, you'll be in-
terestid to know he owed his
calm exterior and up-to-the-
minute knowledge to the BBC
Micro.

For the first time ever at a
Formula One molor racing event
a networked microcomputer
svstem was installed at Brands
liatch, designed to speed up the
distribution of information on
race, driver, team, practice and
organisational matters- A Beeb
was positioned in the pit area as a
sender unit and information was
networked via Econet to a large
number of moniters, for the
benefit of the press, officials and
VIPs.

Teletext and Prestel pag€s
conlained in the system allowed
world news and progress of other
sporting ev€nts to be displayed
arotrnd the network at the
operator's discretron Acorn also
provided BBC Micro word pro'
cessing systems allowing jour-
nalists to send out perfect copy to
be read all over the world the
following day.

IN THE
OUTBACK
An lnput/Output Backplane is
now available lor the BBC from
Xcaliber Computers. This unit
allows extra lnput and Output
cards to be used, so increasing
the Beeb's usefulness and range
of application. The Backplane
also adds a further 64K RAM.

The unit also allows expan-

sion using standard Apple cards
which can be plugged rn and run
from BBC Basic or Machine
Code. In use. the input/output
addresses o[ the Apple are map
ped inlo defined addr€ss€s on lhe
BBC whrch can then drive the
card through Basic or Assembler
commands.

Typical cards available in-
clude an a logue / digital con-
vert€rs. multi-channel count€rs,
mu lti-port comm un ications,
graphics Proc€ssors.
calender/clocks. p lotte rs.
digitiz€rs, bar code
wands/readers etc.

DISK POWER
If uou re one of the 20% of BBC
Micro users who owns a disk
drive you can now add Micro
Power Ltd to your list of com-
panies providing softwar€.

They ve put all their lop s€ll-
ing htles onlo disk and also laun-
ched three new gamesr Dune
Rider, Felix In The Factory and
Ghouls. The disks will run on
both 40 and 80 track drives as
well as single and double density
formats. They are priced at !9.95

I
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LAWRIE LOGIC
A new, low cost approach to
logic analysis using standard
equipment has been announced
by Lawrie T&M Ltd. Their Logic
Aoalysis Package is aimed at
users of microprocessors in
education and industry with a
:rmited budget who need flexible
and easg to use equipmenl.

The syslem is design€d
around the Zicon 701 40 chan-
nel data and signature analyser.
Sohware and hardware are pro-
lrded to link the Zicon 701 to the
BBC Micro which translates cap-
tured data into relative timing
dragrams.

Features of the system in-
ciude disassembly, data storag€
and retrieval using disc or tape.



and Ior thos€ who wish to
up$ade their cass€ttes, a mail
order service is provided to ex-
change tapes for disks at a cost of
84.95.

EDUCATION
FROM ACORN
Acornsoft have launched three
new educational programs to
help children in maths, literacy
and logic for the BBC and Elec-
tron, developed by Applied
Systems Knowledge Ltd.

The programs have been
w tten by practising teachers
working with professional pro-
grammers and are designed to
make learning fun whelher at
home or in school. Thev make
Iull use oI the computer's exten-
sive sound and graphics
capabilities and capitalis€ on the
enormous motivallng power of
the computer for young children.

Podd is d€signed to help
young chlldren improve their
vocabulary and deve lop
language skills. Podd is a
character who will carry oui the
useis commands - lor example

ADD.ONS FROM
WATFORD
Wadord Electtonics claim to have
produced the "ultimate expan-
sion svstem" in the form of
APEX'- a system oI cards allow'
ing 146 ROMs or 148 RAMs to
be paqed bv the BBC.

Apex consists of two main
sections: lhe internal moth€r
board which expands the Beeb's
capacity lo 15 ROMs; and up to
eight external cards, capable of
holding 16 ROM, conn€cled to
the complete system bus via a rib-
bon cable.

The system is fully
powered by the BBC since each
card onlv draws 100mA. This is
possible ilue to a power switching
.ir.nit which ensures that onlu
on€ device is powered at any oni
time.

Apex comes with controlling
software in ROM which offers fil-
ing system lacilities such as
catalogues of the devices p.€sent,
loadlng and saving lo memory
and a RAM.DISC facility which
treats all available RAM in the
svstem as a disc drive.- 

Cards which may be plugg-
ed into the Apex system include
EPROM programm€rs. second

processors, Winchester disc
drivps real time clocks etc.

Also ne* Irom Wat{ord is
BEEBMON - designed to help
wdte machine code programs
and show how other programs
work.

Beebmon is not only a
machine code monitor but also a
6502 emulation system in ROM.
Once installed. any program run
do€s not go through the 6502
microprocessor but is Ptocessed
bu Beebmon itself and therefore
tlie r-rser can watch what is hap-
pening within the program or
ch€ck that the machin€ code is
perlorming as designed.

Beebmon offers thre€ types
of facilities - (a) memory display
and editing, allowlng the user to
disass€mble memory lrom any
address; {b) block memory con-
tents or s€arch for various se_
quences and (c) emulation, i.e.
the ability to simulate the process-
ino of the CPU but at a rate where
thE user can observe and conhol.

Finallv. new hom Watford,
is a screen dump ROM designed
for use with dot matrix Printers.
DUMPOUT 3 costs €19.00 and
will produce dumps in any of the
graphics modes available on the
BBC.

he can "jump", "run", "fl ' antl
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even "explode" as well as
anything else from the remaining
116 words in his vocabulary.

Squeeze is a board game
where children must plan
strategic moves in order to beat
their opponent. Each player is
given a randomly generated
shape made up of flve squares
and must tiy to get as many of
these shapes onto the board
without overlapping, to try and
sque€ze out the opponent. The
game offers eleven board sizes,
lots of diflerent shapes and three
levels of ability. lts aim is to in-
tloduce basic geometrical con-
cepts, problem-solving and
spatial relationships.

Juggle Puzzle is based on
th€ concept of the puzzle cube
and is deslgned to help children
practice their skills of memory
and logic. Pictures are broken up
into nine or 16 piece puzzles and
the alm is to twist a set of any four
pi€ces to get back the orlginalpic-
tures. The game requires concen-
hation and t€aches logical skill.

The new titles cost 99.95 on
cassette (f11.50 on disk) and are
available from Acomsoft dealers.
They will be reviev,/ed in full in a
future issue of A&8.

I
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MODEL B
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Deve Ce os

The number of disc drive userc is
growing at a fantastic rate and
therefore we have decided to
start a Disc Users Problem Page.
lf you have a problem using the
drives or disc interface, struggle
no more, drop us a line at A&B
and we will try to answer your
question and help others with
similar problems too. As an in-
troduction to this whole area here
is a piece on the problems of
relocating programs to RUN, on
disc systems, which were produc-
ed to use all the memory
available with cassett€ filing.

RELOCATION OF
CASSETTE
BASED
PROGRAMS
You will have noticed by now
that the disc interrace which you
need to us€ with the disc drive in-
curs a memory cost, that is, you
have less memory to play with
when using discs than you had
belore!

lf you wish to prove this
simply type PRINT PAGE
followed by RETURN and you
should get the result 1900. II you
check the User Guide it says that
page is &E00 when using the
cassette filing system. This means
that you now have three and a
hall Kilobytes less memory
available for your programs!

This can cause problems (an
understatement!!). Programs
which worked perfectly before
the disc system was fitted may
start giving "Bad mode" errors
due to thei lack of memory. The
ways to get around this problem
are many and various.

One obvious answer is to go
through the progams changing
the MODE statements to thos€
modes which take up less
memory e.g. changing MODE 2
to MODE 5 but if you do you will
lose the extra colours the original
modes gave. Another possible

answer would be to delete all
spaces and REMs in the program
in order to make il shorter. BUT
the best way is to relocate the
program after loading to recover
your lost memory!!

There are many ways to do
this too. but we can only cover a
few in this first column.

BASIC
PROGRAMS
lf the program is in BASIC only
then try this pro$am 'RELOC'.

olF ?&1& >&E GOTO32000
lCLEAR:?&804 - 244

32000
32010

13-(?&18-&E)
32040 ?&18 = &E:RUN

Belore you do anlthing else
type in this program and save it
using the following commands
(each followed by RETURN):
{, DISC
* SPOOL RELOC

LIST
r SPOOL

You will then have an EXECable
file for use in the future.

The way you use this pro-
gram is as lollows:

a) LOAD the original program in
th€ normal way by typing
* TAPE then LOAD" " (each

followed by RETURN of course).

b) Next check that there are no
lines numbered 0.1 or above
32000. If there are then try to
renumber them. as otherwise
they will be overwritten by the
relocation routine.

c) Next type * EXEC RELOC
{then RETURN). You will see on
the screen a series of line
numbers and commands then the
prompt will appear again.

d) If you now list the program ,t

e) After doing this the program
will RUN and CHAIN as normal
BUT is likely to "hesitate" for a
Iew seconds before working due
to the relocation routine.

The only problems you
might have are:
1) The Iirsl inshuction performs a
I TAPE i.e. changes the filing

system so that the vital disc
pointers are not corrupted. This
means that if the program you
have just relocated CHAINs
another program its€lf, it wili try
to do so from Cassette NOT from
disc. There is no easy way round
this at present!
2) There may be too liftle
memory for the routine to work
but by removing any REMarks in
the original progam this can
often be made to work.
3) Pressing BREAK will
reinitialise the disc filing system
and thus corrupt your program.
The obvious method of typing
,r TAPE f ollo we d by

PAGE - &E00 will not work
eitherl You will just have to
reload but as you are using discs
it won't take all night. will it?

Another technique some
use, which doesn't use any
memory €ither, is to program a
red key to do the job something
like this:

will have the exha lines needed
to relocate it each time ir is RUN.
DONT RUN it at this stage! SAVE
it first.

* KEY5 r TAPEIM FOB
LOC% - PAGE TO TOP:
?(LOC%-&B00)=?LOC%:
NEXT: PAGE - &E00 iM
O L D IM

This works in a very similar
way and has all the same
drawbacks as well as its, memory
saving. advantage.

MACHINE CODE
PROGRAMS
Many machin€ code progams
developed for the cassette based
system are assembled to run at
&E00 and due to their use of "ab-
solute addr€ssing" cannot be
made to work at another loca-
tion.

Unfortunately you cannot

{. T.
FORI% :0TO(?&
12+?&13 * 256)-
(?&18 * 256)STEP4
I%!&E00- I%!
PAGE:NEXT
?&13- ?&

Disc drive dilemma?
Don't despair, we'll do

our hest to help.

32020
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simply load them to that address
{&E00) as it throws the disc
workspace into havoc AND cor-
ru pts your program too!
Therelore a relocation program is
also required and once again
there are many versions but in all
cases you need to do the follow-
ing first:
To get the machine code pro-
gram onto disc in the first plac€
follow this plan
a)Type the follo\ring (all lollowed
bv RETURN).

' TAPE
, OPT1,2
* LOAD "progname" 1900 (you

could simply type *LOAD"" if
you prefer)

This Iorces the progam to
load at &1900 which is the disc
system page address, ready for
!'ou to relocate it later.
b) Write down exactly what ap-
pears on the screen which will
look something like this:
FREDPROG 1A 1A9F OOOEOO
0010A9

An explanation oI these is as
follows:
FREDPROG is the name of the
programl
1A is the number o, whole blocks
to load
1A9F is the exact l€ngth oI the
progam
EOO is lhe usual load address (the
leading zeros don'l matter).,
10A9 is the CALL address when
the program is {. RUN

This is vital inlormation that
you will need laier. If vou are not
familiar with the use ol r OPT
1.2 read PAGE 392 of the User

Now iI all has gone well your pro-
gram shoulC work straight away!
If. alternatively, you have had
problems what could have gone
wrong?

First look at the list of
numbers you wrote down earlier.
Did you put the right one in each
of the places? Then check that
the third of the numbers is E00 as
this routine will only work if this
number is indeed E00. lf it still
doesn't work then you are goigg
to have to try a few modificaj
tions.

lf you noticed on
* LOADing the program that the

load address was not E00 then
changing the address on line 40
may do the trick. It may be that
the program you wish to relocate
already has,ts own loader pro-
gram: What then? If the original
loader program ,s in BASIC then
the first thing to do is load it and
have 6 look at it.

You should see somewhere
in the program a statement like
this
* LOAD"PART2" or
,r RUN"PART2" (obviously the

name of the program is unlikely
to be PART2 but we shall use this
as an example)

These should be replaced by
deleting the original program line
and inserting one to CHAIN the
relocater program.

If you decide to use this as a

loader program it will not work at
the normal PAGE setting of
&1900 as ,t will be overwritten by
the first program loaded.
Therefore before you load this
program you must set PAGE to a
high value so there is room fot
the machine code. I suggest you
use PAGE-&6500 or even
PAGE - &7000 if it is very short.
Unfortunately you will need to
type this in every time you use
the program BEFORE CHAlNing
it! or put the instructions into an
EXECable file (but more on this
in another issue) -

Some original loader pro-
grams do reset PAGE before they
load a second part. You need to
change this value to on€ high
enough to fit above the original
program when it is loaded at
&1900, plus a little for salety,
(say &6500 or even &7000) then
you won't need to reset it each
time before loadingl

Needless to say, none of
these methods is foolproof and
the software companies spend
rather a lot of effort trying to stop
yor.r copying their programs so
don't be too suprised if they don't
work. But do try a Iew times
before giving up. when you have
got the first one to work the se-
cond is far easier. It took me two
weeks to get the first one done.

You could however try ask-
ing the companv concerned if
you can return your cassette copy
in part exchange for a disc copy.
They have been known to do this
,n th€ past if the cassette copy
was in good condition.

DISC DRIVES
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Guide which explains the various
numbers.
c) Save th€ program onto a disc
to user laler by lollowing these
sleps:
i) type t DISC
ii) type * SAVE 'FREDI" 1900
+ 1A9F

This second number is the
length of the program taken from
the information you got on
loading (see above).

You are then in a position to
relocate it in the future when you
load it back into memory.

That's the easy bit done! Now
for the hard part.

A relocater which works with
some programs is this one: (You
can type this direct flom the
kevboard if vou wish, although I
would advise against it. If you do
so, though, you should miss out
the line numbers.)

10 * LOAD 'FRED" 1900
20 

'r 
TAPE

30 FOR LOC%:0 TO &1A9F
STEP 4 (you should put the
length oI your progam here)
40
LOC% !&E00 = LOC%!&1900
50 NEXT
60 CALL &10A9 (put the CALL
address here)

This relocates the program
in iust the same way as the
BASIC relocater above. You
could save this as a "loader" pro-
gram, using the line numbers, if
you find it works and instead of
* LOADing FRED,

CHAIN"FREDLD" iI that ls what
you called it! Do remember to

save the program BEFORE you
RUN it though.

PROBLEMS
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CARETAKER I.O3ctrRslft <oHzaFF)
EXCHAI{GE <old> <n rr> GzS (<r.ngth>)
EXPAI.D (<st.it >, (<-d>t
IHSERT < rsp> (< ! i.-rc>,
KEYLOAO << lp>,
kEYSaYE << lsp>>LVm (F)<rr<sr(a><P>
I'ERGE <t5p> <<ttp>>. .tl}\E <.ddr-s>l{niexEY
HOTEB
PAR'SAITE < lsD> (<rt.rt>) <<sd>>
l.Er.f,-tEER (<r;t> <lE> <st.rt> <.nd>)
RETRIEVE <<b!rt..>>
S INGLEXEY
soiJAsH <s,<R><ll>
STATUS
TABSTOPS (<.olm. >>

*I€LP CARETAXER

(E I .20

- -

A little help with the nuts and
bolts is always welcome when
wdting or debugging BASIC pro-
gra ms, and both these
"sideways" ROMs do help to
make the programmer's life
easier. As to pedigree,
CARETAKER is from Computer
Concepts, and TOOLKIT is a
BEEBUG product. While they in'
evitably share common features,
each also has facilities not provid-
ed by the other. To avoid a good
deal of repetition, therefore, we
will examine first those utilities
peculiar to each, and then com-
pare the ways in which the com-
mon ones are implemented.

CARETAKER
Probably the most significant of
the unduplicated commands is
ooe which allows single-key en-
tries oI all the most used BASIC
keywords while the TAB key is
pressed. This function is turned
on by ,TSINGLEKEY and off by
*NORMALKEY, the default

from a cold start being "on". The
keys used lor each keyword cor'
respond with those provided for
the same purpose on the ELEC-
TRON. Most are easy to
memorise (eg L for L[ST), and
sell-adhesive labels are also sup-
plied to stick on the fronts of the
keys. The normalTAB function is
achieved by SHIFT-TAB when
th€ single-key facility is enabled.

{. TABSTOPS allows up to
eight tabulation positions to be
defined as on a typewriter. They
can be cancelled by *NOTAB,
and defaults are s€t at g-column
intervals if no argument follows
the command. Two resid€nt in-
tegers are used to store defined
tab stops, but not for the defaults.

Another very uselul feature
is the expansion oI "squash€d"
programs to restore their
readability, using * EXPAND.
This avoids the need to keep
separate copies of the original
program on file, thus saving disc
space. The command restores
spaces before keywords, and
separates multi-statement lines
into multi-line statements. The
program in memory is not af'
fect€d, the expanded result ap-
pearing on screen (and on a
printer if enabled) when the com-
mand is issued.

+ KEYSAVE and
,tKEYLOAD save and load soft-

key definitions, respectively. lf no
Iilename is given, then the name
used will be "keez" - chosen on-
ly (one hopesl) for the
unlikelihood that it has been used
already for anothei file.

Finally, *CURSOR OFF
does exactly what you would ex-
p€ct, while {, CURSOR (or
TCURSOR ON) holds no sur-

prises, either. These commands
save you from having to look up
unmemorable VDU numbers, so
reducing programming time. On
much the same general theme,
CARETAKER gives syntax pro-
mpts in appropriate. cir-
cumstanc€s - this Ieature is
common to all Computer Con-
cepts ROMS and helps to nor-
malise your blood pressure when
you have forgotten where you
put that ! t !!?? manual!

TOOLKIT
The mosl important solo leature
here is the excellent screen
edltor, called by *EDIT. On en-
try either the first line or a
specilied line of the current pro-
gram is displayed, with th€ cursor
below the Iirst character. Correc-
tions can by made by insertion ot
overwriting, and new lines can
also be added. The cursor keys
are used to move laterally along
the line and lorward or backward
through the program, and provi-
sion is made for iumping to either
ond of a line. or to the first or last
lines.

,. NEW and *OLD allow
the correspondlng BASIC com-
mands to be used within pto-
grams, giving useful added flex-
ibility, Ior instance when sell-
relocation is necessary. Three
commands are concerned with
error handling - tON turns on
TOOLKIT enor-reporting, which
automaticallv enters the screen
editor after iisplaying the normal
BASIC error message. The line
being executed is then listed, with
the cursor position at or near the
enor. This generally makes error
connection very easy, though it
cannot be infallible - BASIC
may sometimes read past the er-
ror before the TOOLKIT routine
is called and as always, an error is
reported by BASIC at the line in

Brighten up the
mundane parts of Basic
programming by letting

a friendly RoM do the
work.

which it first comes to light, which
is not necessarily th€ line that is
incorrect. {,ONF does the same
job as *ON, but s€ts two func-
tion keys to call EDIT and
r, UTIL as well. *OFF cancels

both + ON and ,r ONF.
Associared with enor handling,
REPORT gives the sam€ error
message as that normally produc-
ed by BASIC, including the enor
number. but works even if the er-
ror was in ROM.

Among misc€llaneous com-
mands ,t CHECK compares a
program in memory with a
specified Iil€, stopping and repor-
ting at the first byte which is not
common to both. * CLEAR
does th€ same job as the BASIC
command, but also clears the
.esident integers. TMEMORY is
a perfectly standard memory
dump in hex and ASCll. Finally,
{,SCREEN Isp saves the

current screen to a user-specified
file.

TOOLKIT makes use of col-
our, which is turned on bi
* ON, and can be turned off by
*OFF if you have a

monochrome monitor and do
not mind losing the "on error
edit" facility, or if you are using a

Nood to sae the values ass@ned to vadables? Eithet ROM can tell you

- this is CAqETAKEB.

printer (which may be upset by
colour codes).

A comparison between the
similar features of CARETAXEB
and TOOLKIT is most easily car-
ried out in tabular form.
Equivalent command names are
given, with a brief description of
their function, followed by details
of any differenc€s in implementa-
tion.

These two products provide
handy and very friendly Iunctions
to aid the BASIC programmer in
some of the more mundane
tasks. Both do their jobs well,
both can be recommended and
both religiously obey the
appropriate sub-section of
Murphy's Law which states that
no utility will ever be produced
with all thos€ features that you
consider so obviously essential,
and without thos€ that you will
not use in a month of Sundays.
Since their features overlap, the
question of which one to buy can
on ly be answer€d after
considering which extra goodies
you want most badly, and which
you can best manage without. If
it's a dead heat you could always
buy both, especially if you have a
birthday due soonl
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made roadable again

36 linos of a progQm
SAUASHad into 9 lines by
CABETAKEB.

TOOLKIT', UTILITY menu
Each option is also

available independen t I y.

Userul information
this is the TOOLKIT

vefsion,

CABETAI(ER
EXCHANGE (Search & Re-
place) Searches whole program
only.

Accepts wildcards .

Taryet keywords must be
tokenised.
(List provided).

Can specifu string length (eg
'big' alone but not in 'bigger')

Can replace a string of speci-
fied length OR only the target
portion if the string starts with,
OR ends with OR
contains the target.

Global or selective replacement
with no-replace option (can be
used as search only).

Lists original line during selec-
tive S&B only.

LVAR (Lists variables)
Selectively lists fl oating-point
and integer variables (not
resident integers), shings,
arrays, Procedures and Func-
tions.

TOOLKIT
uTrLl (S) & UTLL 2 (S&R)
Can select part with
UTIL 9.

Accepts wildcards.

Auto-tokenising by prefix,
but left brackets must be
inserted.

Not possible.

Possible only is so far as wild-
cards can be used.

Global replacement only

UTIL 4 to UTIL 8
As CARETAKER, plus all resi-
dent integers whether used or
not.

Has separate search.

Lists original (S) and amended
lines (S&R) with highlighting.

MERGE {Merg€s two BASIC MERGE
files)
Neither ROM prevents overwriting by duplicate lines - TOOLKIT
issues a subsequent warning.

MOVE (Relocate program in MOVE
memory)
Both move the currenl BASIC program up or down in memory to a
specified address.

RENUMBER (Renumber BASIC RENUMBER
program)
i3oth can renumber any pan of the curent program, using specified
starting number and increment for the tenumbered part.

RETRIEVE RECOVER
Both similarly clean up corrupted programs.

SQUASH (shortens BASIC PACK
programs) Removes unnec Removes spaces and/or REMs
Lrru"ry.pu"". and/or REMs and m c comments. but will
aod/or creates multi-state- not create multistatement
ment lines. Does not remove lines.
machine code comments.

STATUS (For general infor- FREE
mation)
Both list values of PAGE, LOMEM, HIMEM and TOP, the top of
variable storage, the current program lengih and the number of free
byt€s in memory.

*C. . .. *8....
Both can accept prefixes to avoid common clashes with each other or
with other ROMS.

UTILITY ROMS

ffi3{"- €\"-
a=8E,"i,.,,i,'

5I:s'l l"-

.,,f'---W

+ffi;;

ffi*
E:**

ffi-

"Wrr=We
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sltv!8 IEED EXP400
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TLOPPTDBTS
Lifetime guarsnt€e on ou-p choice ofleading brands. Boxes of 10. all

ceftified double density. Library box 38

s*r€te'sided. 4Orack I I 3 * **t I I 9
Doubte-sided. 40track I I 9 **** 88 I

6%" mimo disks X,89.00

rLoPPr Dtsr sroBAoE 80xEs
Aneatboxwith transparent lockable cover to hold up to 05
disks. With the top off the disks are presented as in a card

index. A larger version wlu hold up to 80 disks.
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DAISIWEEELS

Diabloflbc (Uf Couder 10, Pica 10, UK Prtstjge Elit€ U ) 84

Qume (IlK courier 10, ur presu€e Elite Ia ) 86
rruki (10 and le ptuhrneers availaUlo) Sl8

S ver need (IIK Courier Lo, IrK Pr€strge Eute ]e ) 810
Brother (UK Pica 10, p.uriU, ur nut" ral 818

inc VAT

SIIVEBBEEDEX45
Woll known Brpewriter vsith manufacturer Bupplied ceDtronics

int€rface ( yI40 
) . Serial version 8l?9

Service availsble from 250 mrranty centres.

f,U
inc VAT

18 cps, pmportional specing. Uses Triumph Adler daiqmheels
a,nd IBM 82 ribbons. 2k buffer. hsctor 8l0g

*'4
inc VAT

,PO

BNOTEEf,ENIE
Bufiered daisywheel printer, Low cost tractor - 885 and

sheetleeder- 838E are available, Serial or parallel.

BIEDOXS
DP 4/500 fabr'lc 8E E)P 4/500 c€,rbon 58 Bmtirer Eg CP80 SE

EX 45/4 fabricS8 EX 4gl4 carbon 88 Dhblo/Qun€ 8E Epson I00 sE
Epson 80 8{ Juki 5l St€x^4icmlino 88

Please send me detail,s ofll enclose cbeque/Access/
BarclaJrcad ( No. )-

r6 and am orderingt

{a&B r t/84)
Nam
Adtues

!*IlXi.IrOnd€ni
, ,:;f,elg}hoae o}-sas

The ultirDste in reliability. Approxinately lecps. Superscript,
subscript and all Wordstar features. Uses Silver Reed ribbons.

Ilactor 5108 SePial version 8899

,UI[I6100 PBITIEB

I

ACCESSOBIES
VIC 2o/Commodore 64 interface & cable 8a0

Apple paralel interfa.ce & cable i8?8
BBCcablo 818 EM PC cablo 881 nS ege cable 8U

Telephone--
'Del6ie wherc applicabl8. Pric€s includ8 cash discount, VAT ard
12 nontb8 guarant€€.

D€liveI'J, charge S9 ( 6e for small, non frsglle items )
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OFTWARE COMPETITION SOFTWARE COMPETITION

game: Airlin€, Dallas, Abyss, Manage, Corn
Cropper?

3. Is quick reaction more important than correct
decision taking when playing a Strategy
game?

4. Does the word "interactive" in reference to
Shategy games mean much the same as
"metath€tical" in another context?

5. If a program is truly interactive, does this
mean that chance is eliminated?

6. "The game is different every time you
play" . . . Is this due to (a) an element of
chance or (b) its interactiv€ character?

7. Is the word "addictive" derived from the Latin
verb "adicere", meaning to ad;udge and
hence adiudged and therefore enslaved?

8. Are aliophone based speech sgnthesizers
restricted in the number of words which can
be made up?

9. Would you expect cunent and near future
hardware developments to:-
(a) Result in more sophisticated Strategy
games?
(b) Enable you to Multi-task?
(c) Support a wider range of peripherals?
(d) Simplity certain aspects of programming?

10. Which of the following are usually associated
with Strategy games:-
(a) Gold
(b) Maps
(c) Blondes
(d) Weapons
(e) Money
(0 Dragons, Meanies. Vampires
(g) Star Wars
(h) Evaluation

1

2
Yes/No

YeslNo

Yes,/No

Yes/No

popularity?
a strategy

m nes increasing
CS rstitles otnc

Yes,/No

Yes,/No

Yes,/No
YeslNo
YeslNo
YeslNo

Yes,/No
YeslNo
YeslNo
YeslNo
Yes,/No
YeslNo
Yes,/No
YeslNo

Caees Computer Slmula.
tlone have left a big pile of
Strategy games for the BBC and
Electron cluttering up our palatial
office at the moment and sadly
wele left with no alternative but
to give them away.

There's a choice of four titl€s
available. You'll need financial
wizardry to turn €3 million to f30
million and take over British Air-
ways in furllne; Dallas calls for
an eye lor the main chance in the
cut throat oil business against th€
lik€s of the Ewings; CCS's newest
game, Plunder, engages you in
fi€rce battle against Spanish ships
on the high seas and you'll be
hansported into the illegal world
of customs dodging and pirates in
Smuggler.

These games will all
challenge your mind and winning
is going to involve a liftle thought
and possibly a bit of res€arch.
CCS have come up with a range
of questions that rellect the
nature of the strategy games
range so consider them carefully.

Twentv prizes of three

games are on offer to entrants
with all th€ corect answers.
Please write down clearly each
question number with your
answer on a piece oI paper and
don't lorget to state whether you
have a BBC Micro or an Elec-
tron. AII entries must be sent to
our Golden Square address and
postmarked before 7
November 1984 with envelopes
marked "Strategy Game Com-
petition". The winners will be
noti{ied once the comp€tition has
closed and the results will be
published in a luture issue of
A&B Computing.

The competition is open to
all UK and Northem lreland
re ad ers of A&B except
employees of Argus Specialist
publications Ltd., their printers
and distributors, emplogees of
CCS or anyone connected with
the competition. No cor-
respondence will be entered into
with ref€rence to the results and it
is a condition of entry that the
editor's decision is accepted as
final.
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WHY BUY A Z8O SECOND
PROCESSOR?
A second processor increases
both the memory and the com-
puting power oI your BBC Micro.
The additional memory provides,
within an operating system
known as "CPIM" (No panic; it
stands for "Conhol Program
Monitor for Microcomputers") ,

temporary storage for differenl
chunks of inlormation taken ftom
the discs, which could not all be
"resident" in the memory at
once. These may be'- parts of the main program,
(which can thus not only be
longer than can be stored on a
ROM chip, but far longer even
than the computer's own
m€mory)

- sub-programs lor exha func-
tions (such as a spelling checker
dictionary with a word-processor
program)

- data not being used but
wanted at short notice, (such as
financial figules lor previous
years, to b€ referenced when
compiling this year's financial
plan)

- text of a very long document,
(perhaps fifty or sixty thousand
words: equivalent to 200 pages
of typ€d A4).

This magic is don€ by letting
the BBC "base processor" handle
"housekeeping" operations, such
as conholling the video screen or
the disc drives, while leaving the
280 processor free to hold the
program and the data in
memory.

So the program can be
much b€tter than those available
lot a 32K byte BBC, and can
operate on much larger amounts
of data. Thev are termed "profes-
sional" soltware and many are
the same programs as are used
for far more expensive business
computers. Once the 280 has
been installed, any CPIM pro-
gram that requires only 64K bytes
of memory will run: but will need
to be "configured" for it. Many
programs are designed so the un-
skilled user can do this, but it may
prove difficult. TORCH publish a
catalogue of over a hundred pro-
I€ssional pro$ams that hav€
been suitably configured: in-
cluding such famous names as
Wordstar. dBase-ll, Personal
Pearland many others. ACORN,

The z8O means husiness
for BBC owners. But
which Z8O? and how

does the available
software perform?

, . |OBCH has a litcsaving t cilily to tocovor ovotwtitten dbc filcs.

CPIM. (References to CPIM in
this article refer also to CPIN).
This leaves more memory
(TORCH claim an extra 10K
bytes) in the second processor
available for use, compared wilh
ACORN. ln addition to a
TORCH operating manual and
programmers guide, there is a
system disc which offers

- frivolities, such as a program
that plays "Chariots of Fire" most
sweetly

- valuable resources such as the
ability to hansfer, effortlessly, all
one's BBC files (including. in my
case, millions of wL..ds of
WORDWISE text)

- neat procedures for user-
defined start-up sequences (mine
switches on printer, changes
screen colour, speeds up cursor
and loads program and file, all
from a single key-stroke!)

- lifesaving procedures for
recov€ring damaged disc-files
(which rescued this article from
b€ing rewritten, after I overwtote
it and the back-up disc in a
bleary-eyed late night editing ses-
sion!).

There is an athactive bundle
of integrated sofhrare: word pro-
cessor, spelling checker, spread
sheet and database all from
PERFECT. The handbooks for
these are superb: clear, well writ-
ten, detailed and with a com-
prehensive index. Free-standing
cards, concise and clear, sum-
marise the hundreds of com'
mands.

Once a BBC-B has been
upgraded to a professional
machine with a TORCH 280, it
can be incorporated in a TOR-
CHNET networking system
(several computers linked, shar-
ing disc drives, printers, etc), can
use a "hard" disc drive with
storage for 20 million characters
and can even be further upgrad-
ed with a third processor of great
power, which can run the
sophisticated (but expensive)
UNIX software.

ACORN 280
The ACORN second processor is
housed in a s€parate cabinel
which has to sit adjacent and to
the right of the BBc, because the
connecting cable, which likewise
plugs into the Tube, is exhemely

b€ing that much newer in the
marketplace, have not got so Iar
but have announced that they
have appointed a software house
to configure a range of reputable
programs, so no doubt these will
become available soon.

The big surprise is the cost.
To buy the best available business
software for the "shaight" BBC-
B, you would buy three ROM-
based programs, say SCRIBE
word-processor, ULTRA-CALC
spreadsheet and STARBASE
database. With a ROM-board to
fit them in. the cost would come
to around €230. This combina-
tion would still not do many of
th€ tasks required in running
even a small business! Yet for on-
ly €70 more you can buy one ol
two 280 packages; one of which
gives you a great deal of other
software as well. What mote
need be said! Let us look at the

packages in question.
Many of the remarks made

in this review will actually refer to
the software provided, not to the
280 second processor itself. It has
not proved possible to run
ACORN CPIM mat€rial on
TORCH, or vice versa, but in
lheory either could be configured
Ior the other.

TORCH ZEP IOO
The second processor is a small
printed circuit board that clips to
the inside of the lid of the BBC-B
and connects to the "Tube". the
right-hand connector under the
keyboard. A ROM must also be
Iitted. The operation is simple
and can be done by anyone with
confidence and delicate fingers.
The ROM holds CPN: TORCH's
operating system which is a "look
alike. sound alike" version of

MODEL BZSO
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- I never succeeded in getting
this prinler going with the
ACORN 280. It is a solidly built
Tec Starwriter 25-character-per-
second daisy-wheel printer and it
works beautifully with all pro-
grams on the BBC and aiso with
the TORCH 280. The moment I
loaded ACORN CP/M it stopped
printing and nothing would in
duce it to start. ACORN provide
a "select printer" program which
lists 19 different printer models: I
tlied them all with no result.
Unlike TORCH, ACORN's hand-
books do not ask the basic ques-
tions, like:
* is the printer serial or parallel
* what is th€ data transmission

rate and
* does the printer need a line

feed instruction

- Both systems demand guile
ftom the us€r be{ore they will ac.
cept the * FX commands which

a delisive question mark after it.
I made three telephone calls

to ACOBN about this. They took
several days to return calls, im-
plied that the problem was due to
incompatible equipment, and
relefied, ne to my dealer when
their suggestions did not work. In
the end I bonowed a friend's EP-
SON printer on which there were
no problems; well nearly none! In
fairness it should be mentioned
that ACORN have:
* insisted that 280 dishibutors

must attend a two-day familiarisa-
tion course, a responsible
measure to ensure strong
customer support, over such dif-
ficulties,
* subsequently pointed out that

a procedure for entering * com-
mands is to be found, but buried
deep in that fearsome CP/M
handbook.

Motol? - thot onyone pto-

2. EnFECT SftLLER chec,c all your spllng and a ows you to
cl-nge a wgrd, lgnoe ft ot add it to th. dktlonary.
short. It occupies an inconve- always adequately indexed. The
niently large amount of desktop. American documentation for
No extra ROM is needed but the CP/M and CIS COBOL however
disc interfac€ "DFS" chip has to is almost incomprehensible to
be swapped for another called anyone who is not a computer
'DNFS". h uses sharghr" CPIN4 specialisr.
for the operating system and ACORN do not cunendy of-
makes full use of the user pro- fer further upgrades of any
grammable keys (if anything significance, although no doubt
rather over uses them) and pro- these will emerge in future.
vides a neal, spiral bound key
remplate. with a separate pase OPERATING
''"1iiol3f',,3#; package ap. PROBLEMS &
Dears ar firsr siqhr to be ."* eusToMERoenerous than TC)RCH's: not on- !
tv 'pmrl" s"ri"s*ord p.ocesio' SUPPORT
and database from Chang
Laboratories, plus a spread sheet Both these impressive packages
with graph drawing supplement, demand considerable experience
but also: NUCLEUS, a kit for and no little skill to operate; pur-
non-programmers to generate chasers should allow at least a
one's own data handling and month before they can expect to
presentation programs; both be fluent in using them without''BBC" and "professional" constant reference to the hand-
BASIC; an accounting package; books. I experienced a number of
a complete handbook on CP,/M difliculties with both:
and finally CIS COBOL, the well- - ACORN appears to have
known commercial programming houble operating with almost any
language. with user's and pro- "sideways ROMs installed,
grammer's guides. ACORN have especially DISC DOCTOR; I
tried to provide everything the ended by taking them all out (ex-
smaller business might need to cept BASIC, the operating
start a computerised system, and system and the disc interface).
have concentrated on simpler TORCH, in contrast, operaied
(and, they say, easy to use) pro- faultl€ssly in the presence of an
grams, to which more power can extension board packed with
be added later if required. Thus ROM chips (and Torch assure me
MEMO PLAN is a very basic it will op€rate with the Wa$ord
word processor but for complex DFS disc controll€r chip).''formatting" oI documents an - With TORCH, my printer in-
add-on called DOCU PLAN will sisted on double-spacing.
shortly be available. However a telephone call io

ACORN's screen instruc- TORCH Customer Support Unit
tions are excellent, Iully up to the was returned promptly, with suc-
quality of the handbooks they cinct information to put the pro-
produced themselves: for the blem right in a minute. Subse-
PLAN software and BASIC. quent difliculties have received
These are extemely well laid out equally prompt, coudeous and
and simple to follow, though not ef{ective attention.

the BBC uses to direct the printer
(and mang other features). With
TORCH you must enter them
before loading your program but
at least they remain. With
ACORN, if you put these in
befote, the process of loading
CP/M (pressing control and break
keys) turns them off again. Do it
ofer selecting CP/M and the
screen echoes the command with

posing to buv a 280 to run @ith o
printer thot is ot' oll unusuol
should toke the p ntet into the
deoler ond get hin to
defionstrote thot the tuo uill run
toge ther belot e p urc hose -

- Perhaps the worst problem of
all however is that of "crashlng
pro ams". Both ms havi
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the nasty habit that, in the event
of many kinds of error, they
return yolr to the CP,/M
operating system, with the com-
plete loss of all data from
memory. This is not always as
drastic as it sounds, because
many of the programs save data
onto disc as they go along, but
not all. As my nightime fiasco
demonstlated, it is quite possible
to los€ tons of pages of word-
processed text if you are so im-
prudent as not to save it on disc
as you so. (PERFECT WRTTER
has an optional facility for
automatically saving every 512
characters.)

- FILE PLAN kept on allowing
me to get started with designing
my work sheet and then, with a
whirr of disc drives, printed the
words "FATAL ERROR" and
crashed. As I had followed the in-
sbuctions in the book implicilly,
and purchased brand new 3M
discs, I felt aggri€ved about this.
My experience has been that
crashes become less frequent as
the user gains familiarity with a
program, and this is no reason for
not buying; if there were serious
defects in it a reputable manufac-
turer like ACORN would un-
doubtedly deal with it, although
how quickly s another matter!

WORD.
PROCESSOR
SOFTWARE:
COMPARISON
OF MEMO PLAN
WITH PERFECT
WRITER
There is little difference in the
speed with which a typist can
churn out text but speed of
editing can varg greatly between
d ilfere n t word processors.
IVIEMO PLAN concentrates all
editing functions in the red and
grey keys. To move the cursor
around the screen it uses the cur-
sor arrow keys with shift or con-
trol and I found this preferable to
Perfect Writer which uses the red
keys rather ineffectively, to
duplicate functions which can

also be done by a combination of
keyboard keys with escape or
control. Escape has to be
depressed and released before
the character key so that the dou-
ble keystroke actually takes
longer.

However PERFECT
WRITER makes clever us€ of
mnemonics, (so that, for exam-
ple, conttol D Deletes the next
character and escope D Deletes
the word) which compensates for
this. The commands to move the
cursor to the beginning or end of
documents on PERFECT
WRITER are particularly clumsy
as they require escape followed
by shift keys. However PERFECT
WRITER has a battery of addi-
tional commands. such as the
ability to move one screen at a
tim€, the most economicalway of
working systemahcally through a
documenl which iq a sad lack on
MEMO PLAN,

5. These cen be pi, bar ot line graphs.

the one in front of it). WRITER is
clumsier. In both cases however.
to change the mode may require
the computer to call-up addi
tional program from the disc and
there is a pause while this is load-
ed, so one do€s it less frequently
than with, say, WORDWISE.
However PERFECT WRITER

INGENIOUS
Both have ingenious techniques
to gather small pieces oI text into
a short t€rm memory, ac-
cumulate them. position the cur-
sor, then discharge them onto the
screen. Anyone summarising a
report into one or two short
paragraphs would lind this facility
extremely convenient. Both have
excellent search and replace
facilities which work both forward
and in revers€- PERFECT
WRITER is far superior in its
handling of underlining: MEMO
PLAN will only underline belore
a paragraph is typed. Thereafter
you cannot add or delete
underlining. You have to eras€
the whole phrase and tetlpe it.
Nor has MEMO PLAN any facili-
ty for bold printing. PERFECT
WRITER not only does both but
offers a selection o{ underlining
stvles: continuous, only under
characters or onlg under alpha-
numeric characters, so that punc-
tualion marks are not underlined.

Perhaps the most exciting
features of both programs are the
excellent facilities for operating
with two texts simultaneously and
the screen split horizontally into
two. Both can have no less than
seven texts in memory at any
time, any of which can be pulled
into one or other half of the
screen. With either you can
enlarge or reduce the siz€ of
either scre€n half. lt is an in-
convenience oI CP,/M that you
cannot get a catalogue of your
files without leaving the program.
PERFECT WRITER will tell you
the names of the texts you hav€
in memory at any tim€, but you
have then to type the full title,
whereas with MEMO PLAN you

a. eMHi H.AN w l qubw dnw excelbnt ch.rts of CALC PLAN&t.
Both have entirely adequate makes up for this by some very

arrangements for deleting, copy- convenient key comb,nations that
ing and moving words, lines or will switch hvo characters or two
paragraphs but MEMO PLAN words or change a word to capital
has a serious inability to change or small letters or to small letters
text width after a paragraph has with an initial capital. MEMO
been written. MEMO PLAN PLAN appears to have no facility
enables you to simply change the to do any of these things. If the
mode from "fill mode" (each let- word is in the wrong case you
ter is added to the one in {ront of would have to delete ,t and type it
it) to 'overwrite" mode {replaces again.
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-one engaged in the export
:e

to get PERFECT WRITER.
A5 token of thls convlcflon, I
have converted from my flrot
love: WORDUSE, to u6e
PERFECT WRITER ln luture.

SPREADSHEET
AND GRAPH.
DRAWING:
PERFECT CALC,
CALC PLAN &
GRAPH PLAN
PERFECT CALC is a joy to usei
simple, powerful and huge - up
to 255 lines deep and 52 col-
umns wide. Because all this data
is stored on both sides of an 80
hack disc there is no problem
with running out of memory. It
uses identical commands to
WRITER, so having learned one.

the other comes naturally.
Again seven separate

spreadsheets can be held in
memory. and two of them
displayed at the same time, with
the screen split either horizontally
or vertically. Calculations can be
made between the two; suppose
you drew up a production plan
for a scrap metal business in ton-
nes of material, you can have
thal as one spreadsheet, with ils
sales value as the other. Change

the output oI copper and watch
how the sales figure changes.
Titles of rows or columns or both
can be fixed, so you can roam
over a huge spreadsheet, without
losing your bearings for an ins-
tant.

My favou rite Ieature,
because I use, spreadsheets for
tables oftext. such as |ast month's
review of databas€s. is that text,
as well as number values. can be
tgped straight in without need for
quote marks or other delays and
a text entry can span as many
columns as desired. with no un-
sightly gap when it crosses the
column boundary.

All necessary facilities for co-
pying, calculating and replicating
are provided and regions as well
as the complete spreadsheet can
be saved or loaded. The
overwhelming virtue is power
and ease. which means speed, of
use-

HARD WORK
CALC PLAN in contrast. is hard
work to use and severely limit€d in
the amount of spac€. If you
specify 99 columns you can only
have 10 rows and with 51 col-
umns vou can only have 22
rows. A fifth of the scre€n is taken
up with the most ungainly menu I
have ever seen. with over a hun-
dred different numbers and
meagre assistanc€ in knowing
which one to use. Of course,
after using it regularly they would
stick in one's mind, but a master
and sub-menus would have been
more elegaot. Every command
seems to need reinforcing with
the r€turn key. You cannot add
additional rows or columns once
you have started. Also, my pet
hate. text would not continue
across columns.

There are some good
features: very convenient that,
hav,ng entered "command
number 20" to enter row titles,
the cursor moves down after
each, ready to enter the next,
saving a lot of time. There is
space for two lines of column
titles and n€at menus for rapid
enhy of values that stay constant
or increase by a given increment
or percentage. ln particular the

MEMO IO HEAD OF TYP.
ING POOL
MEMO P[-AN ls adequate for
stmple buslness tasks provid-
ed your printer wlll operate
and that you do not need to
alter the page length set.
tlngs,
PERFECT WRITER ls excep-
tlonally good: superbl Any
wrltet, or person who uses a
word-processor a great deal,
should buy IORCH ln order

6 lnstaad ol a conventional record card, FILE PI-AN uses a shcat, on
which erch ,ccord ii ono line. ft is easy to "get lost" as much of the
record digappea,s off tho sc,€en.
. -:ply press one red keg com, PERFECT WRITER. which will

ration and it shuffles through all check your spelling, lay your text
'-? texts (working documents it out in prose or poetry, collect all
:r.is them) in turn. the words you need in an Index,

MEMO PLAN's most collect all ihe headings and sub

=.:onishing omission is the ability headings for the Contents,' ahet page lengths. The manual number them and, in short, do.-j:es blandly that "normally. everything possible to make the
'.::VO PLAN r€ats each set of aurhor's risk easier.
il lines of lyping as a page."
-- ere is no further information to
'. vou how to alter this if, Ior ex-
::ple. you wish to use As
:::er. although there is a variety
: ,dnt options-

Finally PERFECT WRITER-:s rhe benefit, (substantial for
:-:se educated in recent years!)
:: PERFECT SPELLER. a multi-
:-:usand word dictionary which
.,... within seconds, display all
::e words spelt wrongly and give
:.? option to alter them. It has
:::1e Americanisms but offers the
:-::ce of altering the dictionary.
i- :hat specialists can add the-:::nical jargon for their profes-
i r: an enormous advantage for
:::se whose s€cretaties do not
._r:r the difference between a
;: :ot and a sprocket. ln addition
= ::rge of foreign language dic,_ .aries are available for
::RFECT SPELLER and these

^ : -.d be ol inestimable value for

flC 7: SIllPLE SPtCAOSf,I!t PTODUCED ON CALC pl,^x

IN6INE FKODUCTION

3oth programs integrate-- a cofiesponding database
: --:am lor the production of' -- letters and name-and

To sum upr MEMO PLAN
.-: -.3 be reqarded as a tool for
: , r -: cusiness memos or mail
, :'! Llhich may be all the
: -: -?ssman needs. lt in no way
::::: aches the sophist,cated
- ': grocessing capability ol

21

AUS,VESS SOFTWARE

-n 
rltm atrfi

&-rfor,l'rl,
tI, EC 3tr [t tltt la trton ur

..F-# !.ar' !r= +,ll 4ii".5..r=r-.-|t-
t
,
t
a
t
a
I
I
t
I
u
n
o
t{!I

I ll f I H.r |rr lL rh*.rd
I ll

ll
t

ulrl_
lt lrr _ol _ulrt_

!larq

CONTINUED OVER

4 a A6 COMRtTtNc NOVEtuWA rss4



'-] II I
IITI-I-

--I IIIIII-

FIC 8: FIRST ATTEUPT AT GRAPHINC THIS SPREADSHEET RESULTED
IN A BEAUTIFUL PICTURE OF A ZEBRA CROSSING

lIr
III-

IIIIIIII I

IIIIIITI I- I

r
^1 TIIIIII III I

IIIIIIII-III I

..I IIIIIII-III I

I

,IIIITIIIIIIII
IIIIIIIIIIIIII

Jf,I ftB m[ 8Pr nr JUI JUt f,UG StP ocr lou otc

range of calculations and the
facilites for exponential
smoothing and analysing data
(for example to discover rates of
change) are excellent.

The great virtue however, is
GRAPH PLAN, which. with
remarkably little fuss. converts
your spreadsheet data into line,
bar ot pie charts. with an im-
pressive aray ol combinations
and variations. The graphics
qualitv is, as one would expect
from ACORN, superb.

Sad that this power is not
supported by a better handbook.
This one is poorly organised and
inadequatelv indexed: No enhv
{or "LOAD", you have to track it
down under "SPREADSHEET

- LOADING." My first attempts
at producinq bar charts drew
beautilul zebra crossings. Nothing
in the handbook could of{er any
help at all. ln the end I altered a
switch on the printer (which has
been working perfectly on my
friend's BBC B lor a year) and all
was well; a simple matter which a
good handbook should have sug-
gested.

There is no chart-drawing
facility in the TORCH package:
to buy a separate program that
intergrates with PERFECT CALC
means GRAFOX's DATAPLOT
PLUS at a cooM95. However
TORCH are producing a basic
program that will en able
TORCH's own GRAPHICS
PACK (f45) to draw charts from
PERFECT CALC files.

MEMO TO PRODUCIION
CONTROLLER
Ifyou use large cpreadrheetr,
get TOBCH lor PEBFECT
CALC, unlecs you frequently
lncorporate charts ln gour
reports, ln whlch care buy
ACORN wlth GRAPH CALC.

DATA.BASES:
FILE PLAN,
NUCLEUS &
PERFECT FILER
PERFECT FILER uses a conven-
tional "card index" approach:
each record occupies one full
screen: the equivalent to a single

card in an index drawer- The for-
mat is designed by the user and
can contain as many/ields (boxes
into which the information is
typed) as required, grouping
together. in a compact screen
display, fields which might be
connected, for example a field
containing initials with another
containing the surname. FILE
PLAN on the other hand uses
wotk sheeh, each ol which con-
tains 15 records down the page,
which initially have only 5 ./ields
across the sheet. This number
can be increased but th€ extra
records go off the screen, like a
spreadsheet, and there is no
facility to "fix" one reletence
Iield, so it is easy to get lost.

FILE PLAN is fairlv simple to
com
afe

pte
lim

hend. because its facilities
ited. lt offers a useful

feature so that the user can insert
"screen prompts"; PERFECT
FILER has complete flexibility of
titling the fields, so this is un-
necessary. Both programs are
menu operated, but PERFECT
FILER uses a "cascade" of sub-

menus which is far simpler than
PLAN's clumsy number menu.
Both programs run into problems
with inserting dates: PERFECT
FILER, slighdy, because its useful
"date template" is Ame can
notation (month, day, year) and
PLAN's, seriously, because if
dates are treated as numbers it re-
jects the initial zero (necessary to
get sorting correct), while if they
are heated as alphabetical it will
not sort by date order at all.
PERFECT FILER oflers several
templates that are Ame can and
therefore useless this side of the
Atlantic, and sadly does not give
the user the lacility to redefine
them. TORCH really should do
this quickly. as it spoils an other'
wise good product. They tell me
this is in hand

Where PERFECT FILER
really scores over FILE PLAN is
in its powerful facilities for tailor-
ing lists. complete with headings
and sr-rb-headings, and
generating mail, either alone or
integrated with PERFECT
WRITER. sorted by up to five dif-

ferent fields. PLAN will also do
these things, but without the
same power of llexibility. Neither
progiam offers so much in the
way of arithm€tic: although
PLAN will total numeric fields.
PERFECT FILER will not even do
that.

PERFECT FILER is the least
good of the three programs in the
TORCH package. However,
because its output can be produc-
ed as a fiie that can be edited by
PERFECT WRffER. I have been
able to transler my three-hundred
long mailing list onto it and pro-
duce a flexible and rapid letter-
writing system, far supe or to
what was possible on VIEW.

DO-IT-YOURSELF
PROGRAMS
FILE PLAN's weakness is com,
pensated by the presence of
NUCLEUS. the program-writing
program that comes with the
ACORN package. NUCLEUS is
aimed at the user who needs a

22 A&B COMPIJTING NOVEfuIBER 
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DIRECTOR
Buy a cecond-proceasor.
ulth-softurare package rather
tltan llll your BBC Mlcro wlth
buctness ROMs.
For superb quallty tn
geneial buslnesg control and
admln, buy a TORCH 280
wlth PERFECT software,
especlally lf your syctem may
need to expand ln the near
future.

Buy ACORN tf you have a real
need for any oI the speclal
programa bundled wlth lt; ln
partlcular ACCOUNTAIYT lf
you need book&eeplng (and
are content wlthout proper-
management accounttng) or
NUCLEUS lf vou want (and
have the tlme and ablltty) to
dealgn your own system to
generate documents and
reports [rom t[terltnked
data flles,

sophisticated combination of pro-
grams to run multiple files and
extract from them mail, reports or
matching entries, which cannot
be provided by "offthe-shelf"
software. To have a "dedicated"
program written for him is ex-
tremely expensive; with
NUCLEUS he can do it himself,
even though he does not know
how to program; at least this is
rhe theory.

The practice is that he can
cnly do so if he thoroughly
.rnderstands how computers and
:leir files work, and is able to
:pend perhaps several days
quietly analvsing exactly what he
aants to do, plus a couple of
:omplete days manipulating
\UCLEUS to do it. For example,
\UCLEUS recognizes that, if you
?ut information onto a disc file,
'inder most circumstances it is
.rritten backwards. and will read
:ackwards when you take it off. It

therefore provides an option for
putting it on in reverse: problem
solved IF the user knows what
has to be reversed!

NUCLEUS can be regarded
as an exceptionally powedul
database, with the facilitg of link-
ing liles together and incor-
porating texts produced on
MEMO PLAN. Suppose vou
have a file of customer orders, a
second lile of product stocks, and
a third file of product prices. Each
is kept separate from the others,
so that it requires minimum effort
to maintain up{o-date. But if the
product field in each is /inked us,
ing NUCLEUS, then an order
from the first can stimulate a
report on availability from the se-
cond and a price from the third,
all gathered together as a set of
despatch notes and an invoice.

NUCLEUS is without a
doubt a powerful tool for the
businessman or woman seeking a

compr€hensive business system ,

tailored to his company's special
needs, without the cost of
employing programmerc: but on'
/y if he has the ability - and the
time - to carry it through.

MEMO TO COMMERCIAI.
DIRECTOR
For malllng shots and hsts,
standardlsed letters and
general correepondence buy
TORCH wtth PEBFECT
WRITER and PEBFECT
FILER.
For comprehenslve bualness
systems, lnvolvlng several ln-
t€nelated flles, for whtch
standard software does not
exlst or ls too expenslve, buy
ACORN wtth NUCLEUS pro-
olded you or your staff have
the ttme and the computlng
abtllty to operate lt.

MEMO TO MANAGING
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DATABASE GENERATOR

- 
'RI"3'".,R|[#[E 8BNc-

APRICOT IBM SIRIUSTAPPLE lle AMSTRAD ---
CONTROL 'g databas€ generator leads the field in
busineis software, lt puts you in total control ol
your system. ln only a fsw hours without expertise or
experience you can create professional programg
tailored to your neods.
CONTROL'g produces files and reports with realtime
updates; letter and label formats and baFcharts with
full colour graphics All these are totally integrat€d
and can be alter€d with ease as your needs change.
An equivalent suite of prog;ams designed by an
erpert prolrrammer would take woeks to produce
and cost you €1OOOS.
CONTBOL 'g is flexible, easy to use and very fast
IIIf[|EIXEIt[f,[t a person wirh no knowredee or prosrammins

can produce his firsr scrs€n and fils with tutl adhing tacitiry and iogarhsr
wrth a s€lsciive prinred r6ponlrom that ftl€ h undsr 2 6ours (Ourquin-€aoio
took l hoor25mrnutes) Th6socondrile screen ana repon wirttaki unael4
hour (ourguin6a pig took 27 minutes). lr is very logical in its approach. thor6
ar€ tullprompts at svsry step. h is nor n€c€ssaryroiaarn arnT nrir;v concegs or
any additional programm'ng comm.nds Th€ tutortat and manual are e.sy
to follow. raking you step by slep through lhs procedures You will have
total mastery ol CONTROL 'C' wirhin a tew hours

lllFMGnl?itllE 6s compteted soir6 or prosrammes a.e simpte ror th€
operator to und€rsrand. Each rourin€ can be selecred Irom a meno with fu
prompts at every stags, ons 30 minut6 s€ssioncan reacha nsw opsrator how
lo run lhe systom. Users can then input new rccords. smend records (with
automatic updating of calculated Ii€lds) or delete racords very rapidty and
save rhe data in . r.action ol a second They can edit letlers and pririt our
9en6ral rspons. induiduall€nsrs to customers. tab€tsor setscrNe reports ot
all rscords mset'ng choson cnrena And then fieate bar chans ol any
combination Irom the information on t,le. And th6 spesd atwhich ittufillsthis
tunction is comparable. if not better than th6 typical sp€sd of larg€
supermicros or mini computeE running under AASIC

* A screen lor inputting new data and updating a file
* A report itemising total daily input arld stock levels
* labels for each order proccessed today
ItA lette. for each customer proccessed today

An Experionced Programmet
will appreciate how the gene.ator will s€ve days or
wen weeks in producing a system - creating all the
files and file maintenance rcutines togethe. with the
printouts requir€d in a ftaction ot the time previoust
needed. ltwilleliminate the need ror complex tssting
and will resuh in a standardisad package with a very
professional appearance which would soll at a sub-
stantial price. (One oI our programmers built a suite
of programmes for a client using lhe gsn€rator and
charged f8O0 lor it. h took him less than 1 day to
produce!).

A Beginnor to Programming
wrll now be able to tackle complex programming
tasks himsell Whersas, prgviously a set of programs
necessary to build and maintain a set of records on a
lile and print selected reports using BASIC might have
taken several weeks hard work and then STILL have
had bugs in it, the generator will be able to complete
this task in an hour ortwo. Nowthe beginner c?n be
c6nain that programming will b6 fast and compl6tev
reliable. When he decides to computerise mors pro-
cedures he will be able to build onto his existing
database system.

* Afu ll scr66n andfi le goneratorwith'screen basod' defi niiions. the next generation lrom the standard 'menu driv6n'
databas€s lt is very €asy to add to. delete hom or change a
gonerated scr€€n.
* Record size is onty limit€d bry si:e of m6mory. tpically an

excess ol 3000 bytes.
t Files can bo sasily rsstructursd. snlargsd or shrunkwithout
coruption o{ oxisting dat6.
* Numbor of roclrds per file is only limited by size ol disc
storage.
t Each fi16 can conlain as ma6y keyfialds as you like; you can
sort in any combination otrields for creating n€w files, printing
repons, l€tt6rs, labels, screons or bar charts.
*A full r€port generator with l6tt€r wrating, complox Mail
M6rge and wod procsssing facilitres. Labcl printing
* File delinition lisiings with full dara dictionary on all fi6lds rn
all f iles. Enables the progrsmmerlo accessths data easilywhen
bualding additional routines.
* Can us6 colour, sound snd graphics wh€r6 svailablo on the
comput€r. Fu ll set u p routine to conligu re you r databaso to any
printer.
!t Select driv6 for programs and lor data; read disc dir6ctory,
copy, d€let6, r€name a fil€ an within lhe gsnerator.
tcan imploment all fundion ksys whers available into gon-
6rated progrsms.
t Very last in use - on most comFxrters a screen whh 40
p.ompts ssv6s and c163.3 in undsr 1 second.
* Creatos tiles compatibl€ whh commonlyused packages such
as Wordstar, Muhiplen end Suporcalc.
i lnstantan€ous updete on screen of all figures srmulating
spr€ad sho6t programs.
* Full €rror rocovery foatu.e impl€m€nt€d so programs will not
cr6h wh6n usod bry oporator.
* Simple screen editing o{ all lil6s by end usors.
t Muhi 

'rser 
sccess cspability 

'l 
us6d with a Norwork System

t Routine to desEn your own muhi 16/€l menus to croale
complet€ system pacl€ges - also full password protection.

-

CONTBOL 'd comes to you on f,oppy disc to9€th6r with
tutorial instructions and a comprohensivo manual. The BBC
version costs €69.95 inc P & P; the version for all other
computers is €99.95 inc P & P. When ordering please stato
type of machine and disc drive. Sond your choquo for the
complete systom which includes tile creation, bargraphict
report, label and letter generator to:

VULCAN COMPUTING LTD (BUSINESS DIVISION}
DEPT SF 2.32 GUILDFORD ROAD FARNHAM SURREY, PHONE FARNHAM IO252I 7241A2

FEATURES OF CONTROL'g

IN 38 MINUTES WE PRODUCED

HOW TO ORDER
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A. D. H.ckct,

Crunch was written in ord€r to
:educe the amount of memorv
:aken up by BASIC programi
lhis is particularly useful when
:'Jnning programs in mode 0.

The program requires a disc
irive and disc interface to be fit-
:ed as it takes a disc file called
'CRUNCHD" as the source file
rnd returns th€ oulput in
CRUNCHD'. This allows very
)ng programs to be reduced in.

sze as file storage is on disc.
All unnecessary spaces ar€

:emoved from the source file.
ihis includes spaces which musl
:e present when the program is
rrtered. For example, the stat€-
-rent IF A OR B THEN must be
errered with a space between A
3rd OR and OR and B or the
:omputer will look lor the
. ariable AORB. After the oro-
.:am has been "crunched"'this
i.11 be represented as IFAORB-
iHEN, however execution rilill
:e corect as the IF. OR and
fHEN are tok€nised. Spaces
:rntaineiC within sElngs and data
a:atemenh are unaffected.

All REM statements are also
:emoved. If the REM statement
:<cupies a complete llne then this
'1e is removed entirely. Any
.rmps to this line are recomputed

-:o as to jump to the next line with
itecutable code. lf a jump exists
:) the last line of a proqram that
:onsists of only a REM statement,
: e REM ls removed and an END
.:atement is inserted. However.
::e program will not cope with
:alculated GOTOS (e.s. GOTO
2 * A%) ) when such a jump is
:: a line containing only a REM
,.:atement. The RENUMBER
:cmmand would fail in the same

^ 
ay.

As an example of the sav-
:gs in space to be gained, iI this
:,ogram is run on itsell, the
-:emoay requirements for the
::ogram (TOP - PAGE) drop
:. approximately 25%.

LINE
NUMBERING
:ach line oI a BASIC program
:as the lollowing shucture:

&OD High Low Length Tokens
::Td characters Line number

Unfortunately for disc
users only, an efficient
utility foi squeezing

your programs to the
timit. 1. Removal of the rest of the line

if the REM is not the first state-
ment in the line (lines 430-480).
2. Removal of the whole line if
the REM is the first statement
(lines 490-500).

The array LIN %
(PNTER%,1) stores the line
number of the removed line.
PNTER% is the address of the
nexl free location in LIN%.
When the next line with
statements other than REM
statements is found, the program
"backtracks" through LIN%,
witing the number of this Iine in
LtN% (PNTER%,2) until either a
non-zero value for
LIN% (PNTER%,2) is found or
the start o, lhe anay is reached
(lines 650-710). A non-zero
value is the result of previous
backhacking operations. This ar-
ray is used for the reassignment
of iumps.

As the pointe! CHAR%
moves along the line, a record is
kept of whether it is insid€ a string
or DATA stat€m€nt (lines
510-560). If this is the case
spaces are not removed. If al

The first byte is Hex. 0D
(CR) which is followed bv a six-
teen bit binarg representition of
the line number, followed bv the
line length. After this, the BASIC
line begins, consisting oI a mix-
ture of tokens and characters.

In a jump, the destination
line number is stored at the bvt€
sequence &8D CODE X Y a;d
may be determined from the
following table:

PROGRAM
OPERATION
The program may be split into
three sectlons:
1. The removal of unnecessary
spaces.
2. The removal of REM
statements and lines.
3. The replacing of jr..rmps to lines
which have been removed-

Sections 1. and 2. are cat-
ried out concurrently, whilst sec-
tion 3. is performed afterwards in
order to cope with jumps in any
direction.

The program works on one
Iine of BASIC at a time. Each line
is loaded into BUF% (lines
240-370 wherc it is checked to
see if it is the program termina-
tion line (&oD,&FF). The line
number is stored in line%. and
the line lenglh is in BUF%(4).
The pointer to the buffer
(CHAR %) is set to the first
character in the line. i.e.

CODE
&40
&44
&50
&54
&60
&64
&70
&74

L
x
x

x-&40
x-&40

X+&80
X+&80
X+&40
X+&40

H

Y-&40

Y-&40

Y-&40

Y.&40

space is removed, the rest of the
line is moved Iorwards and the
line length modified (lines
570-630). When the end oI the
line is reached. the buffer is
copied out into the file "TEMP"
(if th€ line has not been deleted)
and the next lin€ is input.

At the end of the file. the
program jumps to line 790.
where if th€ last line has been
removed an END statement is

inserted and a linal backtracking
operation is perlormed (lines
790-880) An end of program
marker is then written (line 890).

Lines 900 to 1160 checl
whether any jumps in the pro-
gram are to now non-exislent lin€
numbers. As jumps are stored in-
ternallg in an unusual fotmat,
PROCnumber converts a lin€

where L and H are the low and
high bytes of the binary coded
line number, respectively. For ex.
ample, the line number 510 is
stored as &8D &64 &7E &41. CONTINUED OVER
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CHAR% = 5,
The pointer moves along the

line, checking each character to
see if it ,s a REM token or a spac€
which can be removed. If a REM
token is found (line 390), there
are two possible courses of ac-
tion. These are:



20
3O
40
50
60
70
80
90

1()0
rx,2 ) |

110
L20
13()
1it o
L50
160
r?o
180
190
200

x-5

REII Prosrar! to ranove all
REI! unneccarrry BDAcaa and comflent8
RE{ tlrob a BASIC progiran.
REtl Th. lnDut fll€ 1s IcRUtlcHDrl
REl, outDut 1s :.etur.nod to 'rcRUNcEDn
REM A tenpor.ery flle iTEMPh Ls aIBo
REll u6eal, .nd 1a deleteal e?tererer<ts
REX
DI!.t TABLTX( 1r,2 )
FORIX-O TO 3: READ TABLEX( IX, 1): READ TABLEX

I{EXA
PRII{TrtRunnlng cPunch...'r
l.lAXLI *=1OOO
x-opEIouT(iTEl.tpn) : BpuTrx, o: cLosE#x
DIl.l BUPX( 255 ) | RE!.,r LINE BUTFER
DI,4 LIflX(UAXLIXI,2):RE LIIIES REMOVED
DIT'I BYTEX( 3,3)
x-oPEr{I ('tcRUxcHDi )
Y=oPEnUP ( "TEMP )
PTR#v=O
IineX-O

number to this format (which is
preceded by the token 8D). The
jump destination is stored in
BYTE%( ,3) and ,s compared
with a converted version of the
removed line numbers from
LIN% stored ,n BYTE% ( .1)
(lines 940-980). lf a match is

found (lines 1010'1080) this
value is replaced by the value in
LIN % ( ,2), converted and held in

BYTE%( ,2) (lines 1090-1150).
Unless TFLAG% is set the

disc files are closed. and "TEMP"
is copied to "cRUNCFID".
TFLAG% is set if sufficient REM
only lines were found to exceed
the capacity of LIN% (an unlikely
event). In this case "CRUNCH" is
run again on the updated version
of "CRUNCHD" until the file has
been completely reduced.

LSE
22O AX-BGETTX: IFAX<>&OD THEN PROCenror(1):P

ATAL: ETD
230 PtRrX=O

21O TFLAO*- FALSE ! PIiTERX* 1r FLAGX- FALSE ! ASSFLX-

24O STRFX-FALSE! DATFLX=FALSE! JUI.IPFLX= FALSE: CH

250
260
270
280
290
300
310
320
330
340
350
36o
370
380
390
400
410
420
430
440
ir50
460
\70
it80
49o IF P TERX-!{AXLINI THEI TFLAGX=?RUE, CHARX-

rX ( lr ) +1r eOTo 73o

FORIX-j. TO 255
BUFI(Il)-o
I{EXT
RE!.{ READ LII{E INTO BUFX
BUFX ( 1 ) =BGET#X
BUrX( 2 ) =BGETrx
IF BUFX(2)-&FF THEI{ 79o:REM End
BUFX( 3 ) =BGEr#x
llnex- (BUFX( 2 )*256 ) +BUFX( 3 )

BUFX( 4 ) -BoET#x

I roE

FoRIX=5 TO BUFX(4):REM Ree<l :.eat of l.l.ne
BUFX(IX)=BGET#x
I{EXT
REll Look et cuPPent token
IT BUFX( CHARX )<>&F! THEN 51O
RElvl Here lf token 1s !.on
IF CHARX=5 THETI A9O
RE not at ataPt of ]lne
REPEA?
CHARX=CtlARX- L
UI{TIL BUFX(cHARl)=&34 oR cHARX=o
IF CHARX-O THEIf PROCET'T.O!i ( 2 ) : PROCFATAL: EI{D
BUFX(4)=eHAR,.-1
ooTo 73o

5OO LIllX(P IERX. 1) =]' lnel: PITERX=PH?ERX+1! F

PROGRAM LISTING

VARIABLES
TABLE% (4.2

MAXLIN%
BUF% (255)
BYTE% (3,3)
LIN % (MAXLIN %)
Line%
TFLAG%
PNTER%
FLAG%

STRF%
DATFL%

CHAR%
TEMP%,I%,J%,K%
ASSFL%

Array used as lookup table in line number
conversion routine.
Maximum value of LIN% 0.
Line buffer.
Array to hold result of PRocnumber.
Anay to hold removed line numbers.
Number of current line being processed.
LIN % overflow flag.
Pointer to BASIC line
Indicates whether all backtracking has been
performed.
Indicates whether CHAR% is in a string.
Indicates whether CHAR% is in a DATA
statement.
Pointer to BUF% 0.
Temporary variables.
Indicates whether CHAR% is in an
assembly language routine.
Indicates whether cunent line of assembly
language contains a label.

JUMPFL%

A&B COMPUTING NOVEMAER 1984
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i:JE: oOTO 780
51o IF BUFX(CHAR,.)-&22 THEI{ STRFI=I{OT SIRrX:REM

: r17lout ot atrPLns
t2o IF BUFX ( CIIARX ) -&Dc ?HE DATTLX-TRUE: REII In

-r.:A atatement
)22 IT STRFX OR DATFLX THEN 528
524 IF BUFX ( ctlARl ) =&5B TEEI{ ASSFLX-TRUE: REll ste

: of eaaembler
526 Ir BUFi(CHARX)=&5D THEI{ ASSPLX-FALSE: RElet En
af aa6anrbl6tr
528 IF ASSTLX At{D EUrX(CHARX)'&2E THE JUIPFLX=
'iE
,30 IF BUTX ( CHARX ) <>&2O THEN 640
5no IF STRFX THE 640
iIT' IF JI'}IPFLX THE 6ItO
:5O rr ot DATFLX TEEll 58O
560 IF BUFX ( CHARX-1) <>&DC At{D BUFX(CHARX-1)<>&2

NEXl
ATCHX'FALSE: Il-o

REPEA?
at-rl+L
PRocnunbeP( LII{I ( IX.1),1)
KX-o
FORJX-1 To 3
IF BYTEX( JX,1)-BY?EX( JX,3 ) THEN KX-XX+1
I{EXT
IF KI.3 1HEI{ IIIAICH,..TRUE
UrtIL ITATCHI OR IX-PTTERX
IF I*-PI{aERX lHEr116O
Rgll R.pl.c€ J u!r9 daatlnatlon
TEl.lPX-PTR#Y r PTR#Y-aEXPX-3
PRocnuabel.(LI X(rX, 2), 2)
FoR IX=1 To 3
BPUI#Y. BYTEX ( IX.2 )
TEXT
UI{TIL EOF#Y
c1,osE#Y
cLosE*x
.DELETEIiCNU!ICHDT
ITREI{AI'E'TEUPN NCRUNCHD

IF TTLAC,. THET RUI{
EI{D
DEI PROCnueb.!'( Lra, tiX )
LOCAL hlbyt.X, Lor,,bytaX, coll, PowX, onex
ht byt.i-Lx DIv 256
lowbyt.l-Ll iioD 256
?owX-lr- ( ( hIbyt.X DIv &4O ).it )
coLl-lotrbyt.x DIv &40
on.X-IABLEX ( colI. 1 ) *nowX
BYTEX( a, l{X ) -onel
BYTEi ( 2. HX )'rowbyt.X+TABLEI ( corX. 2 )
BYTEI ( 3. lll ) -htbyt.X+ ( tot{1.&1o )
EIfDPROC
DEF PROCFATAL
cLosErx! cLosErY
EIIDPROC
DEF PRoc.Plo, ( XX )
IrxX-lrEEIPRIIT,Input fll€ not r ba.1c 60ur

nirt

:HE[ 6110
i7o REl, larDove Bpace
58o FOR II=CHARX.1 To BUFX(4)
590 BUFX ( IX-1) -BUFi ( rX )
5 oo I{EXT
610 BUFX(4)=EUFX(O)-1
52O CHARI-CBARX-1
530 COTO 720
.4O IF TfO? FLAGX THEI{ 72O
a'o REIII VaLlal lLne, ro backtrack lrernoved llnes
56O FLAOr-FALSE
a7o TEITPX-Pl{TERX- 1
58O REPEA?
59O LIXX(TEllPX,2)-IlnoX
-oo TExPt-TEr.lPt-1
'10 U TIL LIXX(TEMPX,2)<>o oR TEITPX=o
'?O CHARX-CXAR*+1
"30 rF CHARI<-BUFX(4) 

"nErl 
390-uo IFBUFX(4)<5 THEI 780-5o FORIX=] ?O BUFX(&)160 BPUT#Y. BUTX( I" )

'70 IEXI
-80 GoTo 2!o
-9O IF TOT FLAGX ?HEX 89O
aoo REl, Inr.rrt El{D bara
i1o TElrPx-prTERX-1
i20 REPEAT
a30 LIrlI( TEI{PX,2 ) -1In6X
.AO TEXPTSTEI{PI-1
i50 UITIL LrXX(TErrrpX,2)<>O OR TEripX-O
a60 aPutf,y, &oD I BpuTf,y, (1Ln.x Drv 256)
!"O BPUTTY. (].lnera tlOD 256)|BPU?iYr5:BPUT#Y,&EO
:3O FLAOX.PALSS
:90 BPU?#Y. &oDr BPUI#Y. &FF
i:0 PRllfToeh.cklna Jun9t. . . n
;:o IF PIITERX-I. THEI{ 1170
;2o PTRIIY-O

'30 
REPEA?

;!O IF BGET#Y<>&8D TIIEI{ 1160
95O nEU JuD9 found
i50 FOR II-l To 3
;'o BYTEX( I,..3 ) -BoETfY

980
990

1()00
1()10
10 20
1030
:.Olro
1O5O
1060
107 0
1080
1090
110 0
111()
L,.20
113()
1140
1150
116 0
LLTO
118 0
119 0
1200
L2LO
L220
L230
1240
1250
12 60
L27O
L280
1290
130O
1310
1320
:L 330
134 O

1350
136()
1370
1380

ca tllon
1390 IF XX-2THlt{ PRIt{TnSyntlx cnr.oP st llnq

neXt n ot CRUI{CHDi
ltlOO EIIDPROC
1410 0ATA 80. &40, 64, O. 112, -6tt,96, - L28

PROGRAMMING UTILITY

27

r:
l\: 0

roc;

,EX

:HAI

END

t=Bl

AGXI
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MODEL B/ELECTRON

Chtistophet P. Amold

Star
counter

Duelling at high speed
amongst the stars.

I%
J%
K%
K$
M%
M$
N%
NAME%
o%
P%
Q%
R$
S%
I%
TERMINATED
theship$

w%
x%&Y%
Y$
z%

Used to calculate
Used to calculate
Used to calculate

x%&Y%
x%&Y%
x%&Y%

This game is in the hue Star Wars
tradition, d€manding skill and
concenhation from the player as
he tots up hits against the alien
foe. The alien spaceships are no
pushover however and you take
blows to your craft from their
shield weak€ning missiles. Fight
back with yout laser weaponry to
achieve higher command levels
and the accolade of the high-
score table.

The program can be easily
changed to make your task easier
but this does not achieve a high-
score raling. You wll lind that
things hot up a bit after you have
mastered command level one.
May the force be with you.
Z=Left
X - Right
i. -UP
/ - Down
Retum to fire.

CHR$(134) teletext colour cyan.
Used to calculate X% & Y%.
CHR$(133) teletext colour magenta.
Used to calculate X% & Y%.
Contains the name of the high scorer.
Used to calculate X% & Y%.
Us€d to calculate X% & Y%.
Used to calculate X% & Y%.
CHR$(129) teletext colour red.
Used to calculate X% & Y%.
Plots the stars.
Indicates when the game is over.
Prints out the space ship.
The foreground colour of ship interior
The background colour.
Used to calculate X% & Y%.
The coordinates of tLe ship.
CHR$(131) teletext colour yellow.
Used to calculate X% & Y%.PROCEDURE

SUMMARY
PROCdifl
PROCdif2
PROCship

Defines the first ship.
Defines the second ship.
Creates the string 'the ship$' which prints the
ship.
Produces the window from the cabin.
Produces the other features oI the cabin.
Prints the score onto the screen.
Displays the shooling routine.
Displays th€ crash + the noise + lhe score.
Used to input lhe player's name.
Dlsplay the final score and message.
Calculates the dilficulty of the next
command.
Sets the variables at the beginning of the

PROCtargetsite
PROCtarget
PROCscore
PROCfire
PROCcrash
PROCname
PROCdisplav
PROCcommand

REM StAI! ENCOUNTGT
Rgll By ChllBtoph€! Arnold

REH (c) 1981r
OIf ERROR IF ERR=17 THEI{ 110 ELSE MODET:XEW

PROCcolouraet
BEST-1O: NAUEa - iiChltl. t ophe! alnoldrl
MODE 7
vDUz3,1, Ot Ot Oi Oi
pRrITr i, r, r rTAB(13)rayaDtnsTARwARS,
PRIXTTAB( 13 ) F.RED.IISTARWARSN
PRTTTTAB ( 1IT, 23 ) Y'iIHIT A KEYN
ILAO-0
REPIAT
PROCdlf,.: PROCahl9
PROClnlt
Aa-It{KEYa ( j.OOO )
MODET
PROCln.t!.uctLona
REPEA?

ODEl
vDu23,1,OiO:OrOl
Df-O ! CRASH-RxD ( 3oO ) +cRAS82: TER}iIxATED'O
PRoct.!a.ta1tc
PRoct.!tiat

game'
PRoCinstructions Displays the inshuctions for play.
PROCcolourset Creates the teletext characters for display.
PROCgame This is the main routine of the game.

LIST OF VARIABLES
A$ Used in coniunction with an INKEY$

staternent.
AGAIN Contains the score which needs to be gained

to go on to the next command.
B$ CHR$(132) teletext colour blue.
BESI Keeps a tecord of the high score.
COMMAND Keeps a tecord of the command number.
CRASH ls the amount ol damage which can be

taken
CRASH2 ls used to calculate CRASH.
D$ CHR$(141) teletext double height.
D% Keeps a running total oI damage taken.
E% Used to calculate X% & Y%.
F% Used to calculate X% & Y%.
F$ CHR$(136) teletext flashing.
FLAG Indicates start of a new game.
G$ CHR$(130) teletext colour green.
H% Used as a count.
HARDNESS Used to increment AGAIN.

PROCinit

vDU19, 2.
voul'9. o.
vDu19,1,
vDU19,3,
PRocaarno

ODET
PROCn.Dc
IiIODET
PROCdlsDleY
UNTIL rLAG-999
FLAG - O

UNTIL FALSE
DEFPROCdIfI
vDu23, 2UO, O, O, 3, 6, 12, 24, lr8, 96
vDUz3, 21r1. O. O. 192, 96, t8. 24, 12 . 6
vDu23, 2!?. 1L2, LOlr. LOO, 99, 99, r.OO, 104, 112

v.o,o,o
7.O.O.O
o,o,o.o
v, o, o. o

PROGRAM LISTING

A&A COMPU|ING NOVEMER I9 84

10
?o
5O
70
80
9O

100
110
L20
130
140
150
160
L70
180
190
200
2to
2"O
23o
2lro
zro
250
270
280
290
300
310
320
330
340
350
360
370
380
390
l! oo
010
q20
43O
400

28
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PROG RA M M I N G/A R CA D E G A M E

bLUl{t
DRT'TRGE

SHOTS

J
4296l

oP Scor. lO

STffR'TRRS

ST RR }MR S

C oararand ,.

Conrnra nd 1

45O VDU23, 21r3. O, 6O, 65. 129, 129,66, 60, O
rr6o vDU23, 21r4, 1rr. 22, 38 r 198, 198, 38, 22, Ll!
rrTo vDU23. 2I5.95. O8, 2t. 12,6, 3, O. O

l80 vDu23, 246,6, 12. 
"rr 

t t8,96, 192, O, 0
a90 vDu23. 247. O, O, O, O, O, O, O. O, O

5OO VDU23,2ir8, O, O, O. O, O, O, O. O. O

t1o EI{DPROC
520 DEFPROCdIf2
530 VDUz3. 240. O I O, O, O. O, O, L27 , -L
940 VDU23, 247. O. O, O, 2il,60, 6O. -1, O

t50 vDU23, 241. O. O. O, O. O, O. -2, -1
560 vDU23, 2(2, - 1, 127, r.5, O, O, O, 1, 3
a7o vDu23,2tt3, -1, -1, -1,60.1O2,19r,L29,O
t8o vDU23, 2ir4, -.. a, -2,ztlo, O, O, O. L?8, L92
590 VDU23. 245. 2. 6, 15, 31, 09, lr9, 31, 14
5oo vDu23,2lr8, o, o, o,0.129,129, O, O

a1o vDUz3, 245. 64, 96, 24O. 2lt8, 1lrO. 1LO, 248, 112
620 SNDPROC
530 DEFPRocahlp
5Io th..hlDa=CERa ( 2lrO ).criRa ( 2t7 ) +CltRa ( 2Or. ) -CHRa (

: : -cHRa ( 8 ) +CtlRa ( A ) +CBR' ( I ) +cHRa ( 212 ) +CHRa ( 2lr3 ) +cH
i t 2lrq ).CltRa ( 1o ) +cHRa ( 8 ) +CHRa ( I ) +CHRa ( a ) +cHRa ( 2L5 )

-::lRa ( 2t8 ).cERa ( 2116 )
55O EItDPROC
56o DEFPROCt.r8et.l t.
570 VDU19. 131. VA. O. O, O

580 vDIr19,1, V, O, O, O

590 GCOLO,131_oo cl-o
.10 oco,.o, I

72O MOVf,3OO,2OO
73O DRAI|3OO, 8OO: DR^wlooo, 8OO: PLoTB 5, 3oo, 2oo
TlrO DRAvllOoo, 2oo: DRAWIOOO, 8Oo: PLoT85, 3oo, 2o0
75O IiOVE2SO, 2OO

760 DRAWIOo, 1oo:DRAW1oO,9OO:PLOT85, 280, 2Oo
77o DRAW2So, 8oo: DRAtl28O, 2OO: PLoT85, 1oo, 9oo
78O llOVElOzO, 2OO: DRAW1O2O. 8OO: DRAW12OO,9OO: PLOTa

5,1O2O,2OOI DRAW12OO, 1OO: DRAW1zOO.9OO: PLOT85, 1O2O, 2
oo

79O oCOLO, O

8oo FoR T*-1 To 80:PLoT 71.RxD(1?79).RxD(1023):I
EXT

81O VDUS
820 titDPROC
83O DEFPROCtalaet
8Eo !|OVE6OO, 5oo: DRAvtToo, 5oo: MovE6 50, t 5O, DRAW6 5O.

550
85o PRocacore
86() I'IovE 50o, 150: PRINTT'STARIiARST
87o MovE 9oo. oo: PRII{Ttcomn.nd 'r: collr{AllD
88o uovElo, uo: PRIN?rrToD Score iiBEST
89o XX-RND ( l ooo ) +1OO I YX-RID ( 3Oo ).4 50
9OO EI{DPROC
91O DEPPROC.cona
92O COLOUR128
930 VDU{
94o vDu28,13.1r.26, o
95O CLS
960 PRIllTr( SqORE - ii;SN
97O PRII{TIIDAMASE - N'DX
98o PRIxTx sHOTs - IrrX
99O VDUS

1000 EI{DPROC
1O1o DEFPROC! 1re
LO2O vDU19,1,1, O. O. O

1O3O OCOLIT, 1

10rro sout{D&13. 2, 200, 4
1o5o ilovE4OO, 20O: DRAW6 5O, 50O: MOVE90O, 2OO I DRAW6 5O.

500
1060 l{OVEllOO. ?OO: DR.iv{o5O. 5OO, UOVEgOO. 2OO: DRAW6 5O,

500
1O7O IF Xl>58O AXD XX<62O At{D yX>53O AND yX<57O

THE PROCc)..ah!EIIDPROC
1O8O VDU19, 1, O, O, O. O

1O9O ENDPROC
11OO DEtrPROCcreBh
111O VDU19. 2, V, O, O. O

1120 clcol.o. 1
1130 rirOVE6OO. 5OO: ORArrTOO, 5OO:HOVE65O, 450: DRAW650,

550
11tO GCOLO, O

1150 souxD&1o. -L5, 20, L,
1160 FOR EX.1TO80
117O !!OVE65O, 50O : DRAW( RND ( lrOO ) -2OO ) +65O, ( RI{D ( lrO ) -

2O).5OO
11aO EXT
1190 sl-SX.1
12OO rOR HX-- IOTOo
lZtO SOUtrtDO. HX. 20, 2
1220 NEXT
1230 VDU19. 1. O, O, O, O: UX.UX+ 1
12IlO NXrNX+J X: MX=MX+PX
1250 VDUir I VDU28 , rt!, L7 ,26, L5 | COLOUR129: CLS: VDU5
1260 PROCta?c6t
1270 EI|DPROC

e)

fr o, s"o". rg

SCORE
DRHRGE

SHOTS

7

-l

I{0
BO

CONTNUED OVEA



128o DEFPROCname
1290 IF SX>AGAII{ THEi{ PROCColntnend: EI{DPROC
13oo PLAG-999
131O IF SX>BEST TN! BEST=sX ELSE ENDPRoC
132O PRINTiTTAB(7)DarOarrrYou h.ve b€come head als

vit'n
133o PRINTTAB(7)DaiGai(You have b€coEe head Bl4ye

134O PRrl{T I

a35O PRIXTltlti rrP]'cage type youtt namc. ln. u.1na th
e tlMtrth€yboafd. It 1s not nBcBlBBry to alve,rllarr
,ne your real naEa. When you hevelrlvlaiflnlahed Jua
t 9t!ess the <RETURN> buttonrrMtrrto aontlnuil the aa

1360 VDU28, O. 2t, 39; 12
1370 PRINT.
138O 'tFX12, O

1390 RIPEAI
l4OO ltlllTtYatnwh&t 1. y6ut' n.me I riiKal
1lr1O TIHE-O: REPEAT: UIfTILTIME-1OO
1420 aFX21, O

1tl30 XAXET-rIl
14IO RIPEAT
1A50 Za-gETa: SOUND&13, 2. 2OO, lr
L\60 4FX202, tt8
1470 M!lE3=In AXD (ASC(Za)=13 OR ASC(ZA)=127)

TIlEll PRINTT rRainPlea.e! you must have a nernerr r Zt-rl

1480 Ir xAxEa*n'r AxD ASc(Za)-32THgt{ PRINTirRarriPl
eaac, you buat have a n.!r.n'za-xtii

149o IF IIAI{Ea<>[I AND ASC(Zt)-3zTHEN NA!4Ea=NAMEa+
23: PRItlTr Zar: OOTo 1lr50
ltoO Ir ASC(2a)>6L AXD ASC(Za)<123 THEI{ :NAMEa=ltA

MEa+Za I PRII?i Zai
1510 fF ASC(Za)-127 AXD NAItEa<>'n TEEN PRINT ;Za:

! A-LgN ( TAME' ) I NAME''LETT' ( NA[E', A.1 )
152O Ut{TIL ASC(Za)<65 OR ASC(Za)>127
1530 UITIL t{AtlEa<>t AND Za<>I!rr
15!O EXDFROC
1550 DEFPROCdlrplay
1560 VDU23,1, Ot Ot O! Ol
1570 PRINTTiDa:Yttrr The Whole Unlverse worshlgll

1580 PRIITDarYatir The Whole Unlverse won.h19s y

159O PRIdT | 'iD3Ytn nIAMEt
1600 PRIXTD'Y'N NNAXE'

1610 PRII{TIOtYa{ Thc Slry.r ! ! n

1620 PRIxTDaYa Thc slay€r t ! il
1630 PRIllTrrrrDtBarscor. nceded to becone EGrd 51

.yeP Ir BEST+1
16to PRIxTDaBa(Scoro necd.d to become liead Slaver
'ir BEST.1
1650 PRIITT' i'TAB(10)iDliRa:nYout' Sco!'e = I'iSX
166o PRIITTAB(1o)iDtiRairiYoi.r!' Scorl€ = i:sX
a670 .FX?t, O

1680 TIME=O: REPEAT UI{TIL TIME-120
1690 Aa-IxKEYa ( 3oo )
1700 EI{DPROC
171o DEFPRoccomnand
1720 coM AID-COHMAID* I
173O AEAIN-ACIAIN+HARD|{ESS
1740 Ir COMIIIAND=2 THEN PROCdlf2:PROC.hlp:JX=JX+2:

PX-PX.1r V,6: VAt134: FX-7O: EX={ O I OX,28l ZX= L6 tUX-9
1750 IF collMAND-3 oR collMAl{D-A THEN PRocdlfl:PRoc

.h1e I v-3 r vA'131, OX-rr4 r FX-6O I EX -5O I ZX=lt), I VX-LLt JX=J
X+2t PX-PXaL
1760 IF COI{Ii!AXD>A AND COMI'AND<7 THEI PROCtllf2:PRO

C.h1D I V-ir r VA-132 | FX-50 | EX-30 | ZX-12, V-!2r oXF52
177O IF COIIXAID>1O THEN PROCdlf2:PROCahT9tJX-JX.2

: PX. PX.1 ! V,6, VA-130 | FX-35 ! EX-3O:. OX-Bt! | ZX-7 | Ue 15
1780 If COllX l{D>6 Al{D CO!IrAND<11 TIiEN PROCdM: PR

oc.hlD: v-5: vA-133: FX-lro: Ex- 15: OX-60: zx= 1o : ui13
L79O vDU23' 1' ot Or o: ot
18OO PRIIr:r h.v. a.1ned enouSh 9o1ntE

1610 PRIIIT' cOl'll{AND ":co

II{NAND
1820 PRII{TD!Ga' COIIMAlfD t'i COiniIAll

D

1830 TIilE.O: REPEAT! UNTILTIXE'2OO
1840 .rX21, O

1850 PRIXT" r !r I r.r.TAB(1ir)rYai'itlIT A KEYrr
1860 Aa-IxKEYa ( loo )
1870 E!{DPROC
1880 DErPROClnlt
189O V-A r VA-132 | OX-22! Pli'Ot JX'O: AoAItl-19 ! PX'80: S,'

-O ! EX-1OO: CRAStt2-2950 t ZX'?OtsX'O ! HARDIESS'1O
19OO EXVELOPE2, 1, 5, -1O, -12, 5 ' 50 ,50,727, O, O, -5, L26

. L26
191o KX-24 r IX-30 I l,lx-15: cololAlrD.1
192O EXVELOPE1, ?, 2. 1, 1, 1. 1' 1' 12 t-, -LO ''5, -2, L2O ' 1'2

o
1930 EXVELOPE3. 1r 5, O, O, 5. O ' O ' 127 , O, O, -5, L26, LZ6
19lro Qx-o ! wx-o
1950 EIIDPROC
1.96o DEtrPRoclnstauctlon.
1970 PRIII?TAB ( 13 ) Da l Ra I I'STARwaRsn

1980 PRrlrrrAB ( 13 ) Da i Ra r TSTAIWARSTI

1990 PRIltTr"You .lI'. ln controf of . st.!'thli) whie
h la b€1na attackaal by EnaDy craaftr

2OOO PRII{!rrYou! t.!k rt th. St.PshlP c.Dtaln 1l
t6 ntrno.uvlc rrout! !h1D to alLor, vour front 8un-cra
r., to t1x thcl'r' .lahta on tha €n6ny cllltfl
2O1O PRII{TiO'II YOUR COT{TROLS ARE AS FOLLOWS'I
2O2o PRIIITTAB ( 7 )KlnZ-LclttrTAB( 22 )lta"''Uen
2O30 PRIXTTAB( 7 ) Ba"X'Rl.aht"TAB ( 22 )Yatt / -Doun'l
2O4O PRIXAIR'II TO FIRE I'ISSILES USE THE <RETURII>

KEYN
2o5o PRIITTiA t'unnln8 total o? vou:P d.loaaa ,111 b

arL<|1t91ryGd t,hcn thla neana 3ooo you haverrtrnot
IonSi to ]lva Alro you atar.t wLth 8oDrl'aal.lea whlch
n..d to b. u6ad erlth car€rr
2060 *trx21. O

2O7O PRII{TTAB ( 9 ) 'I PRESS TIIE SPACE BARIi
2O8O VDU23,1, Ol Oi Or Ol
2O9O REPEAT UITIL CIET-32
2100 .tx11, 1
2110 4trX12, 1
2120 EiIDPROC
213o DEFPRoCaolour.et
2140 Ra-cERa ( 129 )
2150 sa-clrRa ( 13o )
2160 Ya-cERa ( 131)
217O Bt -CHRa ( 1.32 )

2180 Ha-cERa ( 133 )
2190 Ka-cERa ( 13u )
22OO ta-CHRa ( 136 )
2210 Da -CHRa ( 141 )
2220 ENDPROC
2230 DEtPROca.De
224O REPEAI
2Z5O OCOL3. L
2260 XX-XX+ (RxD( 2 ).16-KX+CUX+(]I ) | YX-YX+ ( RtlD( 2 )ri.6-

KX+WX+aXt
2270 Ir XX<'O THEII Xltxx.38
2z8o lF Yl<zUo THEN YXEYX.38
2"9O LF vX>86O THEX YX-Yi-38
23oo IF XX>1150 TflEx XX-XX-38
231O titOVEXX. YX
232o PRft{Tth.eh19a
2330 IF FX<1 oR DX>cRASti THEII TER'II I{ATBD- 99 9 ! OOTo

20uo
2340 Ir RID(zX)-5 Tl{Et{ vDU19 , 1 , 2 , o , O . O I SoUnDO , 3, 2

6, 10r DXsDX+ ( 10.(UX.1 ) ) : VDU19. 1, O, O. O, Or PROC.cor.
235o IX-IX+RI{D({)
?360 IF IX>EX TEEI IX.o:sXi(RnD(NX)-l'tx)

_237o XOvExl. Yxr PRIl{TthcthlDa
2380 Ir IIKEY(-7u) TIIElf PROCflt'or trr(-lx-1
2390 qX=O: l{X-O

2lr ilo UI{TIL TERIINATED-999
2A50 EITDPROC

24oo IF II{KIY(-98) THEI Qa-Qx-ox2410 Ir IIKEY(-67) THEll Qt-aX.oX
2rr2o rF I|{KEY(-105) THEi{ W*-WX-Oi
2430 Il INKEY(-73) TrEx wx-wX+oi
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Wizard Development have brought out two simple-to-use accessories for your BBC Micro that will enable you to not only make the
most of your machine's capabilities, but enioy for the first time full ioystick control over almost the entire range of BBC Software.

99Vo OFALL BBC
SOFTWARE CAN NOWBE

PLAYED ON IOYSTTCK

----
,-

---

/-

-

/-/--
i-I

SPECI,AL MAIL ORDER OFFER. THE
ROMAND INTEREACE FOR
:HEOUES MADE PAYABLE TO
,\IZARD DEVELOPMENT-: - ark4ha6opsit].n.hs tr0orrE.r.lo(.'

-f
E 29.:2.5

AVAILABLE FROM ALL GOOD COMPUTER
DEALERS OR DIRECT AT OFFER PRICE
FROM WIZARD DEVELOPMENT,
22 CARVER STREET, SHEFFIELD SI 4FS.
Dealer and d istributor enquiries
welcome. Telephon e l.07421 7527)2

This space is donated in the interests of hiSh standards of advertising.

A&A COMPU|ING NOVEMBER 1984

Dl7;25
loYRoM

convens keyboard only games to full
joystick control, can be used wrth any
existing BBC joysticks. No solt*are

required. simply insert the
IOY ROM

E t4 REACE
o IT KcYSI

NI ETo
N59

hP*PI P&us
Ou

only €9 9t phs PAP*

One of the ways we keep a check on the advertising that appears in the
press, on posters and in the cinema is by responding to consumers' complaints.

Any complaint sent to us is considered carefully and, if there's a case to
answer, a full investigation is made.

If you think you've got good reason to complain about an advertisement,
send off for a copy of our free leaflet.

It will tell'you all you need to know to help us p.*... yor, /
complaint as quickly as ptssible ' 

J
The Advertisinq Standards Authority. U

If an a&ertisement is friongwete here to put it right.
ASA Ltd, Dept l Brook House,'Iorrington Place, LondonWClE 7HN
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SOLIDISK SIDEWAYS RAM: 20,000 UNITS SOLD
'Exciting" (ACORN USER JAN 84), "Powerto gourBeeb" (PCN 51, MAY 84), "Breokthe RAM Bonier" (A&B)

HAS YOUR BBC COMPUTER GOT ITS SIDEWAYS RAM
BOARD YET?

Not surpdsingly many BBC computers have got their sideways RAM boards. Solidisk
Sideqays RAMcan be completely integated into the BBC computer system : with 6502
and 280 second p:ocessors, Torch disk pack, telet€xt, Econet and Solidisk 8- sideways
ROM expansion board.
Adding Sideways RAM to the BBC computer is simple. And it wilt multiply the
machine's power.
Herc is how.

I- HOW DOES tT WORK?
Occupying the same place as sideways BOMs (such as BASIC, DFS etc)it is treated fike
other sideways ROMs and therefore can replace them.
Sideways RAM can run anylanguage, and filingsystem, wordprocessors, databasesetc.

2 _ WHAT SORT OF SOFTWABE DOES IT RUN?
Better than sideways ROM, sideways RAM can be written into. This property makes it
not-only possible to run the same programs as their ROM counterparts but sideways
!!! cq be us€d as Virtual Memory, RAM disc, printer buffer, Basic program store,
65.C-02 assembler, zero RAM, take DFS elc, etc . . .

3 - WHAT OTHER SERVICES DO YOU GET WITH ALL STDEWAYS RAMS ?
Solidisk sideways RAM comes with lots and lots of free software {see list on opposite
page). As a sideways RAM user, you will be able to get updated disk., free locaiexpert
advic€ and free bi.monthly newsletters to k€ep you informed. Solidisk spend more than
1,0O0 man hours every month to produce free software for all sidewiys RAM users.
More and more free software will be available every month.

4 _ WHO USES SIDEWAYS BAM?
Solidisk sideways RAM is widely used in schools for ECONET, by programmers to
dev€lop new software, in small business systems lor wordprocessing and database**
and now at home, even for games. New applicationsare being found every day, such as
moving screen memory to Sideways RAM (ess€nlial for increasing memory for VIEW
and VIEWSFIEET), Colour lmaging Sysrem, Teletext page logger and generator,
comPuter typ€s€tting etc.
Sideways RAM is such a versatile and flexible instrument that it wiU renew your interest
continually.

5 - WHICH SIDEWAYS BAM DO YOU NEED?
-Sglidisk sideways RAM is available in multiplesof 16k, each replacing a sideways ROM.
Units are in 16k, 32k, 128k and 256k.
The first step is to evaluate your needs.
Then consult the chart opposite.
You can buy a small unit to slart with, and exchange it later lor a larqet one. Extra costs
involved with upgrading are minimal. The SWRI6, 16k sideways RlM is adequate for
most simple tasks (running common programs or for Econet shve stations), including
fast disk copying with a single disk drive.

For lrordprocecaor: using VIEW or WORDWISE, a SWR32willdo. Larqe documents
(20 page plus) will require something like SCRIBE and the t28k or 256k 

-Solidisk. ..

For database, unles! very high speed is required, a SWR32 willsuffice for mostpopular
daqbases_such as Beebase, Fileplus, Staibase. Datagem. Otherwise use the i2gk or
256k Solidisk". For the 6502 and the BITSTIK you ',i I need lhe 256k Solidisk.
Remember - the more m€moryyou instal inside the BBC computer, the more power
you willget out otthe machine.

All_sideways RAM units come complete with 60+ page Sideways RAM User Manual, 1
utility diskette and 1 year warranty.
_Srlldl.t rcomh.Dd. SCRIBE md STAABASE ba.u.. rh.y.rDtox Ert crle rh. ttrl.r,t.D..d or nAu dr.G,tt^@-or.n.emc@6tytost@.br&arepobiemlsL(harrncre&DsrhauotWordwetbychad*€stunon(bJFngfie
r z* )obdrtl() I h. berid way s ro bw M.rlin ! Sc.be id ua,t unnl w ot,.r vou om tor tre) ana rhen mpa* ru r.d ; ith"
sobdjrk I he silu.tDn regardihg <lacb.*,6 mucF rnpte, a, Soid6k uorLs wel with mo{ or them ttrom 6t.m€s \;?d,ndeM
*llh tsp.bug's Man€rfle io 2lmes wLrh stalb.*)

"Breakthe Ram Barrier" (A&B)
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HAS ANYBODY HEARD ABOUTSOLIDISK
DOUBLE DENSITY DFS UPGRADE YET?

- complete chlp set lncludlng FDC, DFS ROM and bufferc.
- single and double density.
- automatlc track sktpplng allowlng uce of 40 track on ltxed 80

Eack drives.

- automatlc denslty Belectlon.

- 5uilt-in dlsk formatter.
built-in dlck verifter.
Acorn DFS and 6502 second processor compatlble.
up to 2 double slded 8O lrack dlck drlvee.
up to 100% faster than Acorn DFS (load orsave l0OK ln tessthan 6
seconde).
can be ln3t.lled ln 5 mlnute6.
60 page reference thumb lndex, getting the most of STL DDFS.
ar ailable ln the chops.

Prtce; f,39.95 lncluslve ofVAT, poet and packing.

ers. large dlscounte are avallable and you are most wantedtl Please rlng
=rnedlately as the products may go on allocatlon for thls trrlnter

PArcE USrS AND OADERING (anclu.ltng P&P.rd vAT)
SIDEWAYS RAMswR16...... ... ....143.65
swn32 .. f59.95
128KSOLIDISK . .... .. ..... .t150.95
256KSOLIDISK . ..... .f 7.95

Th€ lollouing ar€ upgrade pnces lor exisring Slda.!6 Ran U*6
15 - 32lEtun(ohpl€t item,
16 - 5OI IDISKrE'uhiEmr
16- sOLIDEX256l,tu ftm,
32 - SOLIDISK
32 - SOLIDISK 2s6 tffium 'l.m)l2E - 256 {elum 'lcm)

I

OFS AND DISK DRI!'ES:
STL OOFS DISX UPGRADE
DDFS - lMHabusveEion

MITSUBISHI 2 x 80 {hd 16&+ m.n!al)
MITSUBISHI TWIN (hcl l.ads+ Banual)
65C02 ........ ...
65C02 shw&

CPU CASE
KEYBOARD CASE

COMPLETESYSTEMS {i.e. DRIIyES+DDDFS)
MITSUBISHI2XSO .. .. ...
MITSUBISHITWIN

,202 95
!353 00

DISXETIES lD.ratt Ve6.6m box6 ol 1O)
ssDo {o . .. . . . . . ... . . . . . . . . . . . . . . . .

D6rDD40 ... .......-...... .........
ss/DD80 ..................... ......
DS/DD l()

. !19.00
tl l0 00

!95 00

!125 00

t39 95
!59 95

!163.@
f323.00

12.@
... .2@

!17 00
!23.00
t24.@
i29 00

!1300
22399

. : : ;:am can be softloaded into Sideways RAM or obtainable in ROM form. lt has
- - -; rhe popular EXMON has such as Diss€mbler, Find bytes/string, s€t ROM
. . r:.rol- move, hard copy etc and also some impossible features such as defining

: :; location thatwillbe us€d, single slepping sideways RAM, screen modes. More
-.::v. it WORKS *ith the 65C02andcaneven disassemble the second processor

:::nedia)

- ,2 PATCH:-, -iFFN such as DEFFN ("PLY"), extra instructlons are added to the present
_ ,:ssembler.

: : : -:1ak,ng the conversion job a piece of cake.

..YON, THE ONLY 65C02 MACHINE CODE MONITOR:

EPROM PROGRAMMER (ue wlth Sw or Soudlsk)
U'VIPAC EPROM ERASER
2764 PACKOFs . ..
Sp.itl ofter: Eprom ProsEmmet + 5 2764t

€20 95
12095
{36 00
€51 00

O2 BASIC2 OVERLAY:
::; you have a sideways RAM unit, this progam will tum your BASIC2 instantly

-.:.1 -12 assembler. You db not have to type in 'OPT FN ("PLY")' but simply 'PLY'
HOW TO ORDER?
You can order any item using the coupon

AB

Na me:
Address

Ciedit Card Account

Total f

SOLIDISK TECHNOLOGY LIMITED
17 SWEYNE AVE
SOUYHEND.ON.SEA
ESSEX SS2 6JO

SOLIOISK'S NEW TELPI{ONE NUMBER
SoUTHEND-ON-SEA .07 021 3il57 4
(l0lines with automatic exchange)

€
o-a-lo
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SOLIDISK ANNOUNCE THE MOST EXCLUSIVE
SUPPORT FOR THE 65.C.02t

: . r: heard about the 6-C-O2?

. ! : e CPU that Acom has retained for their second processor. The 65C02 has an
:- :?i inshuction set, with u13 brand new OPCODEs for you to play with. Things as
' :--Y. STA (&,46), STZ, BRA, TRB etc can save 20Ea ol menory and increas€
. : -.20 25Vo.
_ -.-TK GIVE YOU FREE- SPECIALLY DEVELOPED SOFTWARE FOR THE
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fc are sure that you have never heard of Euch a value for money dlsk
ignde and we'll refund any dlfference if you can flnd cheaper and
ktrer.

t
I . :ETT OF THE LABGE DEMAND FOR THIS CHIP, SOLIDISK OFFERS IT
: \LY fI I.OO +fl.OO FOR POST AND PACKING

F: {BOVE SOFTWARE IS AVATLABLE FROM US AT ONLY t2.OO TO
T . :B THE MEDTA COSTOF THE DTSKETTE. NO EXTRA POSTAGE WILL
E : :1 {RGED IF ORDERED AT THE SAME TIME AS THE 65C02 CPU'

' :'::?.quresabourhe65CO2CPUshouldb€enldtre.dvlousralh€rthanioRCS.lheRockwelldGtnbulor)
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If gou have done any machine
code assembling at all, you are
likely to be lamiliar with at least
one or two of the most useful
operating system subroutines.
The BBC micro gives very easy
access to operating system
routines, with a jump table in
page &FF (right at the top of
memory) for iust about every
routin€ you would ever want to
use. Even though the routines
themselves may move about in
memory according to which
operating system you have (0.1
or 1.2, for instance) these "enby
points" in page &FF will not be
moved, and programs using
them should therefore always
work, on every BBC micro.

Th€ routines have ab-
br€viated names. most of which
are well know. OSWRCH and
OSRDCH ate the best known.
respectively writing one character
to the screen and reading one
character ftom the keyboard. A
failly complete list of the available
operating system calls is given in
the User Guide. and an ex-
haustive list will be found in the
Advanced User Guide by Bray.
Dickens and Holmes (Cambridge
Microcomputer Cente, 1983).

VECTORS
Several of the most commonly
used operating system routines
can not only be called by the
machine code programmer, but
can also be altered. to a limited
extent, as the programmer
wishes. This is possible because
the routine is called through an
address held in RAM (in page 2)
called a "vector". For instance,
the routine known as OSWRCH
has its entry point at &FFE0-
in other words, to use il you
simply write JSR &FFEAO in an
assembly language routine. ll
you have a disassembler, take a
look at the code at &FFE0. If
not, take my word for it: at
&FFEo is the inshuction JMP
(&20E). This means that the
rirachine code is switched im-
mediately to the location pointed
to bg the contents of &20E and
&20F . &20E and &20F contain
the address where the real
OSWRCH operating system
routine starts.

This indirect way ol entering

Utilise the power of
operating system

routines within your
own assembly prog,rams.

is not going to be disturbed there,
and the location is used in the in-
tercept routine to jump into
oswRcH.

If you try running the pro-
gram, you will find the computer
starts to behave in a strange but
predictable manner. The in-
tercept routine simply prevents all
calls to OSWRCH with values in
the Accumulator less than 32
(&20) getting through. This
means that charact€rs with ASCII
codes less than 32 will not be
printed- This might not seem very
dramatic. since all the ordinary
printing characters have ASCII
codes greater than 32.

So why does the intercept
have the effect it does? Simply
because OSWRCH not only puts
visible characters on the screen.
but also all the other ef{ects like
changing mode. s€tting up win-
dows, paging, plotting and clear-
ing the screen. These are all done
by sending codes less than 32 to
OSWRCH. in the accumulator.
We all know that pressing
CTRLL, typins VDU 12, PRINT
CHR$(12), ot CLS are (roughly)
equivalent, and all clear the text
screen- In the end. they all end
up with the number 12 being
loaded into the accumulator and
OSWRCH being called, which is
what you do to clear the screen in
machine code.

The intercept produced in
Program 1 stops all the codes
less than 32 getting through, and
so none of the effects mentioned

the routine allows you, the user,
to "intercept" the call. The vector
address is in RAM rather than in
ROM so that anyone can change
it if they wish to. By changing the
vector address to point to your
own routine. you can replace the
operating system routine by a
routin€ of your own making.

EXAMPLE
For instance, Program 1 is a very
simple example of intercepting
OSWRCH - not a very useful
example, admittedly, but simple
to understand. First. the exha
code that is going to be inserted
into OSWRCH is set up. In this

on the screen.
Merely assembling the code

at &C00 does nothing, however.
It is brought into action by chang'
ing the contents of the OSWRCH
vector locations at &20E and
&20F (known as WRCHV for ob-
vious reason) to point to &C000.
This is done after the machine
code has been assembled conect-
ly at &C00. not before - other-
wise calls to OSWRCH will iump
to &C00 and find rubbish there.
usually resulting in catashophe!

Notice also that the true
OSWRCH vector address is
taken out of WRCHV and placed
in another location. in this case
&230 and &231. This is done so

above can occur. The most ob-
vious effect. and probably the first
you noticed, is that there are no
proper new lines when you list
the program or type anvthing in.
This is because RETURN is
character 13, and hence doesn't
get through.

One warning: don't run in-
tercept programs through twice
unless you press BREAK in bet-
ween. Whenever Program 1 is
run, the contents of WRCHV arel

case it has been put at &C00,
though any position would do so
long as it does not interfere with
anything more important-

The machine code, you will
notice. does not end with an RTS
normally. but with a JMP(&230)

- another indirect jump. This is
done because the code we are
setting up at &C00 is not meant
to replace OSWRCH lock. stock
and barrel; rather. it is meant to
end up jumping into OSWRCH
and allowing the routine to do its
normal job ol putting a character

that th€ intercept routine can
eventually jump into OSWRCH
by the JMP(&230). There is
nothing special about the loca-
tions &230 and &231, except
that they are not used lor
anything else important. The
locations kom &230 to &235 are
"spare" vectors that are not used
by operating system 1.2.
WRCHV could just as easily have
been transferred somewhere else,
Ior instance into zero page bet-
ween &70 and &8F. It doesn't
matter where it is put so long as it

put into &230, and &C00 is pu
into WRCHV. ll gou run it twice,
you will end up with &C00 in
WRCHV and in &230 as well -so the JMP (&230) in the in-
tercept will jump straight back
&C00 instead ol going into
OSWRCH. The result is an in-
finite loop. Pressing BREAK puts
the proper vector address back

I
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intercept more than just CTRL-
V. The codes for changing text
and graphics windows are also
rather dangerous.

Program 4 is a little more
ambitious. but its effects are
rather more subtle. lt is an in-
tercept of OSBYTE, a general
purpose operating system routine
that does all sorts of things not
covered by other routines. The
{. FX calls in BASIC are

OSBYTE calls in machine code.
This intercept program

checks the OSBYTE call with
&91 ll29l in the accumulator,
which is not a normal * FX com'
mand but is closely related to the
INKEY function in BASIC. I shall
assume readers are familiar with
the BASIC syntaxr IF INKEY
(- 1) THEN ... This line checks
to see whether the key with inter-
nal number 1 (the SHIFI key, as
it happens) is being pressed.

The OSBYTE call with &81
in the accumulator, the Y register
containing &FF, and the ap-
propriate number in the X
register, does a similar iob, and is
in fact used by the BASIC INKEY
function.

The intercept routine in Pro-
gram 4 does something rather in-
teresting. If OSBYTE is called
with A=&81, and the X register
containing &FF (-1), then the
routin- replaces the &FF by
&9D, replacing - 1by -99. - 1
is the key number for SHIFT,
while - 99 is the number for the
space bar. So any program that
checks for SHIFT being pressed
will respond to the space bar in-
stead. This illushales a quick wav
of changing arcade games over to
your favourite keys, if you do not

like the ones used in the game.
The game must use OSBYTE
&81, of course, though most
games do.

lf gou want to check that the
intercept works. tvpe PRINT IN-
KEY(- 1), and keep your finger
on the CTRL key as you press
RETURN. Now try it again, with
your Iinger on the space bar as
you press RETURN. The com-
puter acts quite dif{erently before
and after the intercept is in place.

REM PROGRAM 1
REM OSWRCTT INTERCEPT

EIiDI?IIAMD-
REM PROGRAM 2
REM OSWRCTT INTERCEPT

L20
130
140
190
160
t70

?&23O:?&2OE
?&231-?&2OF
2&20E=O
?&2 0 F- &C
END

10
20
3O
tro
50
60
7O
80
9O

100
110
L20
130
140
150
160

FOR Ot=oTo3STEP3
PX= &CO 0
I oPT OX
JSR RDCE I PHP
CMP ,22 : BNE RT
LDA Sir6
.RT PLP : RTS
. RDCB JllP( &23O )
I xExT ox

FOR oX=OTO3STEP3
PX=&COO
I oPT OX
CrP ,&2O: BCC RT
Jl,lP ( &230 )
. RT RTS
I xEx? ox

?&23O-?&2!O
2&231,=2&2!t
2 &?LO =O
?&211=&c
EIiID

10
20
30
ito
50
6o
?o
80
9O

100
110

FOR OX=OTO3STEP3
PX=&COO
I oPT OX
CMP f&/r1 r BCC OK
CltP ,&54 : Bcs OK
CLC : ADC #&2O
.oK JMP( &230 )
} NEXT OX

10
20
3O
lto
5O
60
?o
80
9O

100
110
!20
130
1l' o
150
160
!70

FOR OX=OTO3STEP3
PX=&COO
I oPr ox
CtitP #&81 : BIIE BYTE
CPX #&Fr : BNE EYTE
LDX f&9D
. BYTE JMP(&8O )
I NEXT OX

?&8O=?&2OA
?&81= ? &2 0B
?&2OA=O
?&2OB=&C
END

10
zo
3O
40
5O
60

80
9O

100
110
L20
130
140
150
\60
L70
180

REM PROGRAM 3
REM OSRDCH INTERCEPT

REM PROGRAM U

REM OSBYTE INTERCEPT

PROGRAM 3

PROGRAM 1

PROGRAM 4

'984
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rto WRCHV. You will need to
:1,pe OLD after pressing BREAK.

SOME USEFUL
INTERCEPTS
?rogram 2 is not very dilferent
iom Program 1, but does do
something that might be useful. It
:rtercepts OSWRCH, but in this
:ase capital letters are tumed into
.cwer case letters. It is amusing to
.e able to type "list" instead of'LIST", and not get an €Iror
:nessage. Intercepts on
OSWRCH are eliminated in
:sefulness because they not only
,revent certain effects being pro-
:uced from the keyboard, but
:lso prevent the computer doing
:ne same things - like chanqing
rode, for example.

Program 3 illushates an in-
:?rcept on OSRDCH. Intercep-
:rg OSRDCH gets around some
:l the problems mentioned
:bove, when the program must
:e able to do things like changing
-1ode, but the kegboard must not
:e able to produce the same ef,
:ect. The program given stops the
-ser changing mode by typing
ITRL-V, and instead outputs a
:eriod.

I suggest this might be us€ful
:rr a game that has a high-score
::ole. and which allows the
:.ayer to type in a name. Without
1e intercept, there is nothing to
-.:.p a player tlping CTRL-V and
: rumber, and so producing a
-cde change! At best this would
:€ inconvenient, but at worst it
'::rght wipe out palt oI the pro-

In practice it is necessary to

?&? 3O = ?&2 OE
?&231=?&2Or'
?&2OE=O
?&2OE-&C
END



thince S
l'hc BBC \Iicro can now give an

astonishing new account o1 itsell.
Because with ,{c,ornsoli's new 16l(

ViewSheet RO\{, it develops a head fbr'

figures which can save vou a vast amount
of arduous brainwork.

lmagine. Ibr instanr:e. that vou had tcr

make several adjustments to a balant:e
sheet.

If you made those adjustments on
ViewSheel it would revise the balant e

automatically in a split second.

Or imagine that vou had to add lS'li,

\i{T to even-figure on a price list t:ontain-
ing 500 items.

ViewShcet can add the tarto each and
every one of those items simultaneously.
And once again,, in virtually a second.

\s sirn le t'nt'il and
ViewSheet is a r:omputcr-bast d

spreudshr'r't. th,' ligur,' pru('es:i ng

version ol a n'ord pro('('ssor.
\\,ith 255 columns in nidth and

255 rows in depth. its also onc of thc
largest sprcadsheets on the markr:L

Originating the sheet is as easv as

originating an ordinan workshcetwith
pencil and paper.

Ilccausc V iewSheet comes with an

easy-to-follow ref'erence card.

It enables even the most inexperienced
users to l'eed all the data thev need to us

and sloreondisc orr-assetlr'. i nlu rht BB
\Iicro.

lbu can nominate headings and sub
headings. And you can create barcharts
di splav ligures graphicalhi

'li'n win ws lbr erl'ect vision.
'l'he sheer size of ViewShcet mak

it impossible lbr the whole sheet to be
visible on the monitor at onr:c.

'Ihat's whvViewSheet has ten windo
cnallling- rou to s('(' up to tt'n dil'li'ren
:(\'tiott: ol tlt,':lttll :tl rtnr ottt litnr'.

\iru can surnmon thc w-indows on

a
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et rnonesec
a

rl

rr' screen at the press ol'a kev.
\ou can cross-rel'erence sections. or

i ,,n reposition them on the sheet, when-
\ r,l' you need to.

\nd you can print them out individ-
r', as well as all together.

ossibilities are virtuallv endless.

making the most of the BBC Micro's
potential. And if you use it with the 6502
second processor, you'll have no less than
30K ofworkspace in any mode.

For only S59.80,
vorr too can have fi lI re likc this.

TheViewSheet ROM can be fitted by
your BBC Micro dealer in less than three

minutes.Andwith its straightforward

t u s('r guide, function

le
3v creating special disc files from

\ ir'rvSheel vou ('an link two or [lore
- t, t','rtdsht'r'ls log|lhr'r.Thi. rttoilns \ ou can
r,rr ild models much bigger than the
I ill( , \'Iitrro s t:onsiderable nlemora.

\ iewSheet is also cornpati ble with
\, ornso[i'.s Vicw u'ord-processi ng

1 .r,'liage.'fhis t,nablcs vou 1u pro-
r : r t ct rcporls and docurnents u hit'h
, ,,rttlrine lext and ligur"s.

In addition" -vou can usc
\ ',.lSheel in

r\ screen
,rtle.

an invaluable asset for anyone involved
professional or personal finance,

lirrttasts. lormulae and
analvsis.
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D. Guest

Pixie is a progtam for making pic-
tures on your television or
monitor screen. Full instructions
are included in the program so
just type it in and away you go!

PIXIE AT WORK
The program enables Mode 7
pictures to be created on the
screen by making available the
basic shapes (pixels) in the bot.
tom window of the screen
(1140-1160) and allowing the
user to 'take' pixels to the upper
window of th€ screen and to
'drop' them. The COPY key is
used to takeldrop (1300-1310).
The cursor keys control move-
ment {1240-1280) and DELETE
rubs out the pixel at the current
culsor position (1290). The func-
tion keys provide an added facili-
ty for O.S. 1.2 owners.

The special teletext control
codes which set colour, flash, size
and so on, can also be inserted
anywhere on the picture. Selec-
ting the control code section from
the command menu (1180,
460-600) assigns a control code
to the COPY key and allows the
cursor and DELETE keys to
operate as before (640-880).
This section also tells you what
control code iI any ,s at the cur-
rent cursor position (820-830).

Control codes are explained
in the User Guide pages 150-155
and summarised on page 489.
Use oI this program is an ex-
cellent way of seeing the effect of
each of these codes.

Finally, a utilities section
allows pictures to be SAVEd and
LOADed from tape by dumping
the relevent screen memory sec-
tion. This provides permanent
storage of your masterpieces and
is a useful development tool for
designing title pages, graphic
adventures etc (1359-1420).

The utilties section is expan-
dable. Facilities such as picture
scrolling, copying of screen
memory to other unusual pages
ol memory, printer dumps etc
should be placed here.

fu written, there is a con-
siderable amount oi free memory
remaining. The progtam should
RUN unaltered on Model A
machines.

Create colourful graphics
and illustrate your own

programs with this
teletext editor.

ARRAYS AND
VARIABLES
A$ control code

descriptions
C$ commands (main

menu choices)
K% pix€l codes

assigned to
function keys
(O.S.1.2 only).

X%,Y% cursor position.
XX%,YY% save cursor

position while
control code
ptocessing is in
operation and
reset it when pixel
Processing
restarts.

Z% pixel code
cunentlY
associated with
copv key-

C% curent control
code.

S% value of pixel or
conhol code on
screen at cufient
cursor position.

G last key pressed.
l% FOR...NEXT loop

control variable.
CL% number of

available
command lines
(menu options).

codes and 439 for *FX com-
mands.

If desired, SHlFT-function
key and ctrl-function key could
also be used in this way to give up
to thirty pres€ts. Why not make
your own function key strip to in'
dicate the effect of each ke9?

Name of PROC

d

c

plist & pdraw

cd, curr & next

u

end

Initialise variables and anays-
Driver - operates the command selection
procedure.
Command selection Ieading to pixel processing,
utilities or end.
Pixel processing - display available pixels in
bottom window of screen and allow pick and
drop in top window via cutsor and copy keys.
AIso allows funchon keys to directly insert pixels
(o.s. 1.2).
Conkol code processing - cd allows selection of
new conhol code using next to skip past invalid
codes. curr displays currently selected code.
Utilities to SAVE and LOAD pictures to and lrom
tape (or disc).
Clears bottom window of screen.
Res€ts cursor and COPY keys to normal editing
function if end ol session is selected.

FEATURES
Those pix€ls considered to b€ the
ten most used ones can be
assigned to function keys 0 to 9
and added to the pictule simply
by pressing the relevant key. To
accomplish this, the base value of
the keys is changed (line 190)
and the pixels defined in DATA
at line 280. Relevant pages of the
User Guide are 489 for pixel

to REil PIIIE fi t@€, PtcTuRE DESlOl{Ei
20 REH by D, d.Ea? r h.l,Eh lrtB/t
tofloDET
.OOT ERRfi 6ETE AO
SOFROCI.REll lnttl.l1..
AOPROCd! REX drlv.r
70Et{D
AOIF ERR.I7 TICX 60 ELAE REFORTT PRTNT'ERL
90 RE,l REAET FI.iEIIo'{ KEYS

toolFx22:t,I
IIO REI{ REEET ERfi(I' T COPY KEYA
12O.FX4r O
tlo Et{D
ttt
t.OD€FPFTEI
150 RElt EtSg-E mol & coPY KEYS
160 .fxar l
I7O REII CIS'€E FIiETION KEY CODEB
IEO REll cr ( O.g. t.2 OI{LY }
l9OrFIZ25r 162
2OOZx.23tt
2! OCl.ta5
z2ovDuso
25O FORt:-tTotgr VDU14Er l57r 147 i2S4' lSr lOr I{EIT
24OVDU:r l rs9rO
23OFORIl.lTOlAr vDUlal t E' lOr NEXT
26ODIIt Aa(2:ts) !Ca(s) 
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34ODATAr.d rgr..n ry.l I ol{,blu. t |n.g.nt. t cy.n t ohl t.
JSODATAFI rth ,8t..dy r r rNornrl H.lghtrDoubl. H.tghtrrt,

iED I BREEN I YELLOI{ I ELUE,IIAEENTA, CYAN I I{HITE
S6ODATAConG.rl Dlrpl.yrContiguour Errph I ct ! E.p.r.t.d

3..phlcr! r8!rck B.ckgrouhd,Nrr E.ckgrouncl r Hol d Er.phtcr
, Q.l..t. gr.phlc.

S7OFOR I UTOToCLX- 1 I READE, ( IU ) rNExl
SAODATAS.I Control Cod.rrE.t Pt XELA, Utl I i tt.r r END
39OI1,-Or X1.2Or Ya.1o
4OOENDPROC
405
4I ODEFPROCd
42OREPEAT
43OPR0Cc
44OUNTIL O
4SOENDPROC
433
4AODEFPROCE
4TOPROCbr.
4AOPRINT "'Scrol l Comm.nd lin. uring SPACE b.r. pr

.i. REIURI{ to.ctlv.t. cooln.nd,'
49OREPEAT
3OOIX. ( l+IX) ltloD CLX
SlOVDIJS1 TOt4TPRINTEPC(SB) | rVDUtSrPRtNT',COl.ltlAl{Dr,,t rVD

.J r 57, r33,152
S2OPRI|{TCI ( IX) " "CHRat56l
SSOREFEAT ErBEtrUilTIL B-32 OR E.lS
540UilTIL B.l5
550VDu26
36OlFllrO FROCcd
s7OIFlXrl PRoCpl t.t I PROCpdr.*t IX.-l
SAOIFIX-2 PROCUT IX-IX-I
s9oIFlX-S PROC.hd
600Et{DPROC
605
6IODEFPROCb|r
62OVDU26 tzB,O t24 t39 | ta I t2
6SOENDPROC
64ODEFPROCcd
6SOPROCb*
660.FX15r I
5TOPRINTAFC(B) ngET CONTROL nov. curro., COPY lnr.rtr Eodr. SPACE r.l.Etr n.xt v.lu. for COpvr"ncqrrant COPY Coda rt curtor lt t,.l
aEoxIl-xxr YYL-Yr(
A9OIFYZ>|7 Yl-t7
7OOVDU26'StrXXrYX
TIOPRINTTAB (Or 24) r CHRa157CHR'152" l,l +or COllt'tAND nENU

"cHRa136r
T2OPROCcuir
75OA-O
T4OREPEAT
TSOIFO-32 cx-CX,+1 I FROCCurr
75OIFB.I27 VDUS2 TB
77OIFO-IS5 VDUCU,a
TAOIFAIIS6 XZr (XX+39) rOD4O
79OIFO!1S7 XX.(XZ+l)|loDao
aOOIFS-159 YX- (YX+r7) I.lODtA
stolFg-tsE YI- (Yr(+l ) llODIB
g2o8zr? ( H Jt!Ei+4O*YX+X1 )
SSOVDUSI r 20r25r PR I NTAFC ( 19) ATR tI{B, ( lg,CHRaA) t At (BX) r r:FLE Aa(ar()-O PRINTnNot . control coct."l
B4OVDUSt t lra, Yr(
ElOa-OET

2ToREtl Functlon k.y cod.r
2EODATA 25t,234,253,248 r 244, r71r t67 tt6t ttA2.232
29OFORl*-OTotr READKU ( IX) r NEXT
3oO REll Control Cod.r
31OFOR 11-129TO!39r READA, ( lZ) rI{EIT
f2OFOR I7.t29TOr.33r Aa ( tX)."A1ph.,,+CHRatl+At ( IX) r NEXT
3SOFoR IU-t45T015t r Aa l lZ) r,'Br.phl c tr+CHRttl+At ( IX) I NEX
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B6OUNTIL 9.77
€7OI?rXX;r Yr-YY?
EAOENDPROC
€45
B?ODEFPROCGUT r
9OOIFLENA' (CX).O PROCn.xt
9lOVDUSlr20r22rPRtNTAPC(19)BTRIltBa(l9tCHR'E) tAr(CZ) t
92OVDU26,3t r IX,r YX
9SOENDPROC
9t5
94ODEFPROCn.xt
9SOIFCr(>159 C,(-129
96OIFCLrl3B CXrl4O
97OIFCXrI42 Ci(-r45
9aOIFCZ-155 CX-156
99OENDPROC
995

tOOODEFPROC.nd
lOlOPROCb}.
IOzOPRI T'' El{D ???"""Y to Eonfl.nr .ny oth.r k.y to
losoiFx15! I
lO4OS-BET
tO5OIFO<>89 BTOIENDPROC
ro60rFx4 ! o
to7ovDu26. 12
lOAOEND
lO9OENDPROC
lo93
I tooDEFPROCpl t rt
I I IOPROCbHT VDU26
II2OPRIIiTTAB(4rlA)"ur. ARRO{ k.yr t6 nov. curror"
I l SOPR I NTTAB (O | 19) | CHRaISlAPC (7) | r FoRIZ-r6lTO175r VDUIT

' 
32t NEXT
r t4OFRIi{TTAB(4r2Ol tCHRalSlt rFORll-1T6T0l9lrVDUIiir52lNE

XT
r lsOFRINTTAB (3r 2r ) | CHR,l51t r FORIX.224TO2S?r VDUIr( r32r NE

XT
1 l6OPRINTTAB(4r22) | CHRal3r I TFORIX-24OTO255r vouIr{r32t NE

XT
llTOPRINTTAB(4,23)"ur. COPY to l.k./Drop plx.lr"
tIaoPRiNTTAB(4|24)iEHRa157CHRa132" I't +or COllIlAND nE U

"CHRat35t CHRalS5CHRtr4Tt
I t9OPRII{TTAB(5O,24)CHRaZr(', ETORED"t
l20OENDPROC
1203
l2lODEFPROCpdr.r.
t22OVDU5l,rXtYZ
I2SOREPEATB.BET
l2iloIFB-tJA X7. (XX+S9) llOD4O
l2SOIFS-157 XX- (X1+t ) iOD/tO
l260lFB-r39 YX- (Y1+24) HOD25
l270IFA-t3A YX. (YU+l) iOD23
12AOVDUSt r XX, YI
t29OlFE-t27 Al'lD YI<18 vDUs2rB
13ooIFB.l33 AtlD YX>18 Zr(r? (HIIIEII+4o}YI+XrO r vDLl3l i 30 r 24

r FRTNTCHRaZX' ATORED" I r VDUSI r XXrYX
lSlOIFB-lf3 AllD Yr(< 1A VDUZXTA
rS2OtFO>l6t VDUKX (B-!62) iA
ts3outltll- 6-77
I SiTOEiIDPROC
lJ45
ISSODEFPROCU
IS6OPROCbtl
ISTOPRINT"'Typ. I to ..v. plctur.n' L to lo.d Plc

tura fro6 trpa."""Any othar kay foa Coonand [anu."
tSaorFx1s,1
tS9OO-OET
I4OOIFE-AS THEI{ TgAvE PICTURE' TCOO +3OO
1/tlOtFE-76 THEN .LOAD"PICTURE'
I 

'IzOENDPROC
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A I00kBBC-drivefor t99 +VAT
We've done it! \7e've built a mass

storage system for your BBC Micro
with the power and convenience of a
floppy disk drive, but at a fraction the
price. Get to know PHLOOPY, the
remarkable new l00k drive that costs
only S99 plus VAT, and a further f26
plus VAT for the interface to your BBC,
operating system and connecting cables.

HowPHLOOPYdoesit

PHLOOPY does not use disks to
store data, but a l2-foot loop of
professional - quality quarter-inch
magnetic tape contained in a robust
cartridge. The drive has only one
moving part, the motor which drives
the tape loop- hence the low price and
high reliability. As the loop is driven
round, each file of data it contains
passes across the magnetic head which
reads it or writes to it. Other people
have produced tape loop micro- drives,

---,- butthey'venotbeen
very reliable. They
lackedPHLOOPY's
special secret.

PHLOOPY's special secret

- The heart of the invention
is a brilliantly designed

"b],'te-wide" magnetic head,
made by Phi Magneuonicswho build
multi-track heads for professional use.
PHLOOPY's head records and reads
nine tracks across the width of a quarter-
inch tape. That means the tape loop can
be much shorter, so the typical time to
access a file is reduced to a mere 3
seconds. If you're used to waiting for a
cassette tape to trundle programs into
your BBC, you'll be amazed at
PHLOOPY's performance.

Getting it right every time

In addition, we've included a
feature we knowyou will appreciate.
PHLOOPY has full error detection
and correction, so you can be certain
you will get back what was originally
written onto the tape.

TalkingtoyourPHLOOPY

PHLOOPY's own software,
contained in ROM, responds to
standard BBC filing system and Basic
commands. Most programs written to
run on disk or cassette should run on
PHLOOPY without problem.

And because PHLOOPY contains
its own intelligent microprocessor - a
second computer which does most of
the hard work - PHLOOPY puts very

r
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"On-hoard"
microprocessor .

Nine track
e" head

Tapedrive
spindle.

Precision ground rubber
pressure roller.

.:ttle load
ntheBBC
d uses much

:ss RAM than most disk systems.

Installing PHLOOPY on your BBC

You'll be amazed how simple it
to install PHLOOPY. Just plug
the interface cut two resistors (clearly

PhiMagSystemsLtd.
PO Box2l, Falmouth,
CornwallTRll 3TD.
Telephone : (0326) 7 6040.

Twelve foot long lcnp of
tape freely packed into
cartridge.

PHLOOPY l00k canridge,
shown not yet
pushed fully home.

\

)
arked in the instructions) and the
b is done. If you should have problems
ur engineers arewaiting to help you.

Making a PHLOOPY Library
PHLOOPY cartridges hold

Iull l00kofdataor
rograms. Two of
em come free
ith the drive
d extraones

trstf3.75each
lusVAT. Theyare
oulded of high impact
lymers for

NerFonn
r Please send me further details about the PHLOOPY l00k
data storage system for the BBC Model B .

o Please send
for my BBC Model B microcom
drive, BBC interface, leads, connections , operaung system m

l00k canridges,atfirmware, manual, and nvo PHLOOPY
f,147.75 each includingVAT, postage anffij1i;?

s)

f
oPlease send me-(qty) packs of 5 PHLOOPY cartridges
at fl9.75 including VAT, postage and packin8i,norn, 

r
I enclose a
my Access

chequey'PO for
card: Number

OR Pleasedebitf

Your order will be acknowledged within l0 days, giving a
delivery date.

Town:
protection and store easily
lf. Manyprograms will

Send this coupon to:
Phr Mag Systems Lrd. PO Box 2l , Falmouth.
ComwallTRll 3TD. Telephone: Falmouth(0326;760,10.
14 day money- back option.

n a bookshe

':,magnel

:.pindlc

available to purchase on PHLOOPY. AEB

Address



BBC Backgammon is player/
computer interactive simulation
of the popular game of
backgammon. The program is in
two parts, the lirst containing the
instructions and the second th€
game itselr. The program was
written on a DFS system so
should naturally work on a
cassefte based BBC. The reason
for having the instructions based
in the lirst program is to enable
the game program to work in
MODE 1, thus providing a high
r€solution colour simulation of
the board.

The computer obeys all nor-
mal backgammon rules, and ex.
pects the player to do the samel
At the end oI each game, the
computer calculates who has
won and awards points accor-
dingly.

The score for winnino is
evaluated by points b€ing awird-
ed to the winner lor the number
of counters the loser still has on
the board. The further a counter
is from the destination point the
more points it scores for the win-
ner. {Since the player always
plays white, the destination point
is the right hand point in the
player's inner table.) This pro-
gram is for those who can already
play backgammon. Available
m€mory did not allow a teaching
guide to be included.

As lstated earlier. the pro-
gram was designed on a DFS
system. To enable MODE 1 to be
used PAGE had to be lowered
from &1900 to &1388. This
would not be necessary ifthe pro-
gram was being run on a cassette
filing system, so for those with
such a system, line 200 in Pro,
gram 1 can be ignored.

INSTRUCTIONS
FOR USE
When program t has been load-
ed and run. the user is offered in-
structions. These are fairly
rudimentary and just cover the
bare essentials necessary in order
to play. Should the user not wish
lo read the ,nstructions or has
finished reading them, then the
main program BACKGAMMON
:s chained in.

Once this has been loaded
in. the board is imlt€diately

displayed. The colours I chose for
the board may appear on a col-
our screen to be rather dull, but
these were the combination
which showed up best on a green
screen monitor. At present the
points are coloured cyan, the
player's counters white and the
computer's green. These can of
course be changed by the user
and I shall explain how in due
course.

Providing everything has
been typed in correctly, the
player'is now expected to enter
his/her moves. (The player
always moves first.) This is done
by using f0, f1 and the RETURN
keys. Should the player ever be
in a situation whete he/she can-
nol move. the move may be
abandoned b9 pressrng SPACE-
BAR and the computer will play
its moves.

The dice throws are shown
in the game displays ar€a on the

right hand side of the board. Th,6
number of pieces cunently out of
play are also shown below the
dice throws. These will start at
nought and consequently need
not be worried about at the begin-
ning of the game.

The player should move his
pieces in the following way. The
game cursor (a white rectangle) is
shown immediately above the
two white pieces in the com-
puter's inner table. (At the b€gin-
ning oI each ol the player's
moves the cursor will auto-
matically be positioned above the
piece furthest from the player's
inner table.) The player should
move the cursor using f0 and f1
to lhe position of the piece
helshe wishes to move.
RETURN should lhen be press-
ed. The cursor should then be
moved to where the counter is to
be moved to and RETURN press-
ed again. Providing the move is

legal, the piece should be moved
on the screen. Should an illegal
move be entered, a high pitched
noise will sound and the game
cursor will move back to its star-
ting position. The player should
then re-enter the move. Once the
playet has moved, the game
display area will change to show
the remaining dice throw. The re-
maining move should then be in-
put as above. Should a double be
thrown, the player has to enter
fout moves,

Once this has been com-
pleted, the computer will display
its dice throws and carry out its
moves, indicating with the game
cursor where it is moving to and
from, before it actually moves its
count€rs.

Should a player's piece be
taken by the computer (i.e. a
point with a single white counter
on, be moved to by one or more
of the computer's pieces), that
piece will have to be brought back
into play before the play can
carry out any ordinary moves. lf
a piece is taken, the number in
the pieces taken display area will
be incremented by one. Should
the player attempt to carly out an
ordinary move while one or more
of his counters are out of play,
the illegal move tone will sor-rnd.

To move a piece back into
play, the user should move the
game cursor to the point where
the counter is to come back into
play and press RETURN once.
Providing that the move is legal,
the counter will be brought back
into play on that spot. Remembet
lhal only the six points in the top
righl hand corner of the board
can be used to bring the player's
pieces back into play. The com-
puter uses the bottom right hand
six points.

I should mention here a tule
applicable to this version of
backgammon which is sometimes
not played to; that beinq that
there is a maximum of five
counters allowed on any point at
any one time. This, in my mind,
serves to heighten lhe difficulty of
the game and consequently
makes it more inleresting.

The only other point to nole
is the entering of moves at the
end of the game when the player
has to cast his/her pieces oll the
board. This is carried out in the

******
Are you g,ood enough to
9ut-manoeuvre your BBC
in this game of ]uck and

skill?
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iollowlng manner. The game cur-
sor is positioned beneath the
point where a counter is to be
removed Irom. RETURN should
rhen be pressed twice. If rhe
mov€ is legal, a counter wlll b€
iemoved from that point.

The game is won when
either the compui€I or the player
has removed all of their counters
from the board. The computer
then declares who has won, how
many counters the loser still has
on th€ board and the updated
rores. The computer then asks if
rhe player waots anolher game. If
! es. a new game is started, other-
wise the program ends.

BBC Backgammon works
on 32K Model A and an Elec-
tlon,

MODE 1: Graphics mode 1,
using 20K oI memory and offer-
rng four colours, a text resolution
of 40 x 33 and a graphics resolu-
lion of 320 x 256.

MODE 7: The teletext mode
on the BBC Computer, offering a
rext-only format oI 40x25. In
rhis mode CHR$141 generates
d o uble height characters,
CHR$136 causes the line it is us-
ed in to flash on and off.
CHR$129 to cHR$135 pro-
Cuces text of dilferenl colours
whilst CHR$157 and CHR$156
are used to alter the background
:olour.Defaults to Mode 6 on

PROCEDURES
USED
PROCSETUP

Electon.
VDU19,X,Y,0,0,0 : Com-

mand t€lling comput€r to change
logical colour X to Y.

VDU23,x,x,x,x,x,x,x,x :

Creates user defined characte.s.
VDU23;8202;0;0;0; :

Turns the flashing cursor off.
PROCyyyy : Carry out pro-

cedure yyyy. Can be replaced by
GOSUB/RETURN on other
systems. How€ver PROC....
runs faster.

tFXl5: Flushes the
keyboard bufler.

INKEY(- x) : Used to see
whether a specific key has been
pr€ss€d.

PRINfiAB(X,Y : Print at
horizontal position X and vertical
position Y.

VDU28,X,X,X,X : Sets up
text window in a defined section
oI the total screen area.

VDUS : Enables text to be
printed at the qraphics cursor.

VDU4 : Returns text to be-
ing printed at the text cursor.

VDUzz,X : Change to
MODE X.

MOVE X.Y : Moves the
graphics cursor to horizontal posi'
tion X and vertical position Y.

GCOL0.X : SEts colour of
qaphics to logical colour X.

PLOT 85,X,Y : Complete
and fill in a triangle b€tween th€
Iast two points visited and X,Y.

Draws game board using data stored at
end of program. Draws counters in
correct colours and starting positions.
Reads all relevant data regarding point A
on the board.
Draws game cursor above/below point A,
using data obtained from
PROCsearch(A).
Displays no. o, pieces of each side which
have been taken.
Used primadly to check legality o{
player's moves. In addition. registers
unusual moves such as casting olf and
the bringing of counters back into play.
Re-draws the points which the player
has moved ftom and to. then draws on
€ach, the new number of counte6-
Adiustment pause, us€d when the player
is moving the game cursor, in order to
€qualise the speed of its movements.
Routine used by computer when it has to
bring pieces back onto the board.

PROCCHECK(A)

PROCFINISH

PROCWAIT(A)
PROCREMOVE(A)

10-60
70 - 190
200
210

PROGRAM TWO
10

Depending on value of A, this routine
checks to see how near the
playerlcomputer ls to casting olf at the
end of the game.
Used by computer to determine which
piece to cast of, with a particular dice
throw.
Paus€ for specified time A.
Completely removes point A and all
counters on it.
Draws point A using co-ordinates
obtained from PROCsearch(A). The point
is coloured in iI A is odd.
Draws relevant number oI counters on
point A in appropriate colour.

Dimension necessary variables

PROCDRAW(A)

PROCdisc(A,B.C)

VARIABLES
SPECIALISED VARIABLES
P(A,B) - Position anay of all computer's and

player's counters.
MO = Players move (from and to).
SO - No. oI counters of each side cunently out

of play.
FO = No. of counters each side has played oII

the board.
DO - Computer's dice throws.
SCO - Computer's and player's score.
D1,D2 - Player's dice throws.
L - Flag used to indicate illegal move.
FIN - Value of counter furthest from home

base.
M%,M1%,M2% = Variables which the computer uses to

decide its move.
BASE% - Height value for which top and bottom

lines of display are drawn.
H% - Height value for when top of individual

points ate drawn.
SPECIAL STRINGS
A1$,A2$ - Shinss'which are used to draw the

individual counters.
D$ = Sking in which the cunent dice throws of

computer and player are stored.
GENERAL VARIABLES
z%.z.Ps%. AP. N. ZZ. XX. KK. N%. W%. A%. B%. C%.
D%. C, AA%, Q. CT%. T%. W. A. A1
GENERAL STRINGS
A$

PROGRAM STRUCTURES

PROGRAM ONE
?ROCofI

?ROCLEGAL

?ROCMOVE

?ROCPAUSE(A)

?ROCHELP
CONTINUED OVER
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PROCsearch(A)

PROCcursor(A)

: Display titles and offer instuctions.
: Pdnt instructions.
: Reset PAGE for DFS sgstems.
: Load in main program.



20
30-80
100

: Set inltial co-ordinates for game cursor.
: Deline urr-defined characlers.
: Reset logical colours. lt is at this point irl
the program that the colours should be
changed if a colour monitor is being us€d.
: Turn cursor off.
: Choose player's dice throws and set up
text window.
: Start player's move loop.
: Check to see if lhe player has finished
moving his/her pieces off the board.
: Move game curso! to position (PS%)
where the player's furthest counter currently
is.
: Check to see whether any of the player's
pieces are cunently taken.
: Display player's dice throws.
: Begin loop for the entering oI each of the
player's moves.
: Check to see whether any oI the gam€
keys has been pressed.
: Check whether plager's move is legal, if so,
change the relevant variables and update the
screen.
: lf a double has been thrown repeat the
whole loop.
: Move game cursor.
: Choose computer's dice throws.
: Check to see whether computer has won
the game.
: Begin computer moves loop.
: Check whether any oI the computer's
pieces are currently out ol play.
: Computer check to see whether all of its
pieces are in its inner table. If so, th€
clearing ofl procedure is carried out.
: Computer attempts to work out the best
available moves with its dice throws. The
best move will be stored in one oI M. M1 or
M2.
: Indicate with game cursor where the
computer is moving lrom and to.
: Adjust posilion variables for the move and
display revised points on screen.
: If the computer's throws were a double
then repeat the main loop.
: Check to se€ whether il is possible to bring
a piece back into play with th€ giv€n dice
throws. If not abandon turn.
: Investigate whether it is poisible to bring a
piece back into play and take a player's
piec€ at the same time. If so, do il!
: Choose which throw to use to bring a
piece back into play from and adjust position
variabl€s.
: Ensure that the computer does not use that
dic€ turn again and display counter in new
position.
: Evaluate how close a side is to bearing off
at the end of a game.
: Print curenl number ol pieces taken in
display area.
: Set up position variables for starting a new

820 - a40
gam€.
: For each of the tweoty four points on the
board, read the position co-ordinates and
draw the points in the relevant places and
colours. If there are counters on any
particular point then draw them.
: Draw in the board outline.
: Search lor and obtain the co-ordinates
used to draw any point.
: Delete game cursor at old position and
draw it ai the new one.
: Differentiate as to whether the point to b€
drawn should be coloured in or not. Draw it
accordingly.
: Delete a whole point and everything on it.
(Achieved by drawing two black hiangles in
the form of a rectangle).
: Draw the relevant number of counteE on a
point, in the correct colour.
: Check legality oI player's move. In addition
adjust position variables if one oI the
computer's pieces has been taken or the
player has brought a piece back into play.
: Sound tone iI illegal move attempted.
: Carry out routines necessary to move a
player's piece on the board.
: Work out the number of points the winner
has gained.
: Offer new game.
: Reset relevant variables to initial values for
new game.
: Computer checks to s€e whether it can
remove one of its pieces from the board.
: If a piece can be removed, do so, then
redraw relevant pointer-
: Game data.
: Cany out special pause routine.
: Cany out specified pause.

110
130 850

890

940

990

860
910

950

1010

140
150

160

170

180
190

210

260

1040 - 1050

200

250

1090 - 1140

1200 - 1360

270
1380
1420

290
310
320

1480 1500

1550
1570

330
350 1600

360 1620

370 - 460
1640 - 1670
1700
1740

470 - 490

500 - 530

540

570 - s80

10 f,oDE7
20 loRt{-lTo2: PRITTTAB ( I ) I cHRal'tl. t cHRar,3o I cHRa15

7l CHRa1"9: x 8BC BACKGAtiIt{Ot{ 'iCBRI156![rXT
3cl FoRx-1rOZ I PRIITTAB ( 7, 8+l{ ) i CHRa141i CHRal3O i 'r (

c) P. J. K.nr{olthy 198t'r:IEXT
tO FORr-1fOz t PRII{TTAB ( 2, 14+N ) i cHRa 141i ctlRal31| I'

Oo you w.nt ,.n.tluctlona ( Y,/,I ) ?t,t!t{EX?
50 Aa-OEta: Ir^a<>'rYrt tHEt{ 190
50 CLSr FORr-l.?oz ! PRIITTAB( 6 ) | CERtl.Il I CBRal3O i rrl

natfuct1ona !o! uaet: NEXT
70 PRI'IT I tThl.a Bantlc .ctuaLly lnvotvaa th€ 91e.y.

n DLaylna tha cor!9uta? at Backaerioon, vrltha scoraa
car6 kagt ra 8an.. so by.ri

80 PRI TrriTh. Pl,.y.n al.tr..ys pleJ,s whlt. ..nd a1w
ayalnovca tlrat. AlL novea antared arc ch€ckGd

lon th.ln learllty.If .n ll]'.ga]'Dove lt,nade a hl'
ah tonc wlll, b6 hcrrd and the nrova Dust ba ne-ent

590 , 600

610 640

650 670

90 PRlllfnTha a.!. glaa/.d h.F. obsarpvas thc rul

PROGRAM LISTING I

710 , 750

780

810

thrt thcla can ba no Donc than flvc Dlacca o
n any polnt at any t1Di6. Elth€? a1<le tna.y teke plec
aa, and thaaa tnuat be blou8ht back lnto 91ay ac
corid!,na to the uaua]. rul.a of tha 86tn6ti

1OO PRIIT[rThe ,Lnn.tt 8a1n. polnts ?ron the numb
a! ot the oDgonantra countcrar left 6n the boapd.
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i15

r(

i rrr

ked
h1

u16

'd.

:_. !upth.! a counte! l.a ?ro!i tholast golnt the no
:e 9o1nts lt acores. I

:1O PRIIIT'TAB( 11) i cHRa136i'TPRESS AtlY KEYIi:Aa-GE
_3|cLS

L20 PRIt{TnThe Dov.s er.a entered as folLowa:-'r
130 PRIIfTTTAg(5); trsPACEBAR...,Abendon tur.n'l
1Ao PRIIITTAB ( 5 ) i r! fo enal f1.,.}'ove Sanne curaorl
150 PRII{TTAB(5) i 'iRETuRN. .. . . .Re8lsten fiove. rl

160 PRlt{Ttttao llove a pl.€ce! nove the Satne curaor
:ctha placara current Doaltlon,Praeaa REIURIi,
:hen Eovs the curao!' to whe!'e the 9leae 19 to m

:r. to. PP.ss RE?URN eSeln.rr
17O PRIN?iTo brlng a pl.ec6 back into p1ay, Eove
:h. ar[s curso? to wh6re the plece LE tobealn 9I

:-' (!'on then Pt'aaa RETURT{. ri

L8o PRII{Tii?o ce.t e plece off of the board at th
: end ol the 8arne, the ple.yeta ehoufd poaltlon
:56 Saile the 91ece tobe !'enoved and the

- p!.eBa RETURN twlce. i'
190 PRIiIT I I FORI-1TO2r PRIITTAB( 6 ) i cHRa 136 i CllRa141

:HRa131i hLoadlnS Ilela P!'o8!'anrr: IEXT
2oo PAOE-&1388
210 CtrA r t{ ric}A uoN n

32o IFF(2)-15GOTo14tO
33O FORZ-1To2
3!O CLSt PRIt{T(l.tyr r (throws e!'6tiirDa!PRoCoff:Ir D(

1)-D( 2) PRIXTT I rDoubl.f
35O IFS ( 1) >OTHETPROCHELP: OOTO53O
360 PROCCHECK ( 1) : IFFIT{<19 GOTO3TO ELSE KK-F(1):P

ROCTII{ISH: IFr(1)-15 TIiEX144O ELSE IFKK<>F(1) THEI
530

37O XX-o: ill'X-O: lr2X-O: NX=].: REPEAT: IFP( X,1)>O AND
P(rX+D(z). 2)-1 ArloNX+D(z)<19 HX=I{X
3ao tFP(x/,1)-1 At{D P(rX.D(Z),2)<2 AnD P(NN.D(Z)

,1)<5 AnD X1X-O l,llx-XX
39o IFP([1,1)>o AxD P(xX+D(z),1)-1 Al{D rII<19 M1

x-xx
toO }{X-xX+ 1: UNTILNX.D (Z) -ztt
I1O l{X-24-D(Z): REPEATT rFP(nX,1)>O AND P(NX+D(Z).

2)<2 AlrD P( X+D(Z),1)<5 MzX=Ntr
42O xX-LX-1: uxTILxX-o
I3O I Fl,iX-O AND tllx=O Al{D uzX=O SOU}{D1'-9'5,10rPR

It{T',1{o novan: PROCHAIT( 1OO): GOTO 53O
A4o wra-o: IruX>O WX=I'X: GoTOOT0
05O IFXIX>O WX= 1X: C}OTO4To
lr5o I Fl{2X>O wX-MzX
/r7O rORN-1TO2
ltSO SOUltD]', - 7. 4 5, 2: PRocseer.ch ( wX ) : PRoccunsor ( v{X )

: PRoCWAIT ( 15o )
tlgo wX-nX+D(z) | xExT: wX-rX- (D(z )*2 )
5OO P ( VlX, 1 ) -P( WX. 1 ) - 1 : Wx-lrx+D ( z ) ! P ( vl*' 1 ) = P ( vlx' 1 )

+1r rr P(wX,2 )-1 P(wX,")-P(trtl,2l -1:S(2)-S(2)+1
51o LX=vaX-D ( Z )
52O FORI{=1To2: PRocsearch(wX) : PRocremove(wX) : PRoc

drar.r(wl): IFPftiX.1)=o HX-wX+D(z) ! IExT ELSE PRocallac
(wX, DX. Bl): wX-9lX+D(Z): EXT

53O XEXTZ
50o IFD(ll )-D(5) AllD xx=o xx-1t D(1)=D(4) : D(2)-D(5

) | coTO33O ELSE GoTo].30

560 DEFPROCHELP
57O rFP(D(1 ), 2 )>1 AI{DP(D( 2 ), 2 )>1 Z=2: ENDPROC

58o IrP( D( 1) , 1) >lr AIDP( D( 2 ),1)>t z=2:ENDPRoC
59o IrP(D(1),2)=1 P ( D ( 1 ) . 2 ) =o : P ( D ( 1 ) . I ) = 1 : s ( 2 ) =s

(2)+1rGOTo65O
600 IFP(D(2).?)=1 P(D(2).2)-o: P(D(2), 1)=1:S(2)-s

(2)+1r D(2)-D(1 ) : D(1)-D(3) rGoTo66o
51o IFP(D(1). 1)=1 P(D(1), 1)-P(D(1), 1)+1:00T0650
620 IFP(D(2). 1)-1 P(D(2). 1 )=P(D(2), 1 )+1: D(2)=D(1

):D(1)-D(3):oOTO66O
630 rFp(D(1),2)<2 AI{DP(D(1).1)<5 A DD(1)<>O P(D(

1). 1)-P(D(1), 1)+1:GOTO650
640 rrp(D(?).2)<2 ANDP(D(2).1)<' ANDD(2)<>O P(D(

2 ), t ) =P( D( 2),1).1: D( 2 ) =D( t ) | D( 1) =D( 3): coTo66o ELSE
ENDPROC
650 wX-D(1) : D(1)=o: DatSTR3(D(2) ) : GoTO6To
660 wX=D(3) : D(1)=orDa-sTRa(D(2) )
670 SOUND1, -7, ! 5, 2: PRocsearch ( WX ) : PRocremove ( wX )

! PRocdraw(wX ) | IPP(lJX, 1 ) <>o PRocdlac (wX, Dl. BX ) : PROC
w^rT(150)

680 IFD(1)-o AxD D(2)=o D(L)=D(4):D(2)=D(5)
69o S( 1)-S( 1) -1: ENDPRoc
7oo I

71O DEFPROCCTIECK ( AX )
72o lF,.l-z TIIEI 740
73O N-1 I FIN'O! REPEAT: N=N+1 : UNTIL P( N_T, A" )>O: FIN

10
20
30
tro
50
60
70
80
90

roo
110
120
130

orlrP(24, 2),!r(2 ). s(2), F(2 ), D( 5),sc(2 )
Xt.X-11OO I Y,'ra- 1OO

vDu 23,225, O, O,1, 7. 15, 31. 31, 63
vDu 23,226, O, O, L28,22tt,"tto."ttg,2L8.252
vDs 23,22? ,63,31, 31, 15. 7, 1, O. O

vDv 23, 228, 252, 248, 2L8, 2\O, 22U, 128, O, O

vDu23. 229, O. O. 255, 255, 255, 255. o, o
A1a-cHRt225+cHRa226 | A2a-cHRa227+cHRa228
t{oDE1
vDu19. 1. 2. O, O, O, 19, 2, 6, O, O, O

VDU23iS2o2ioiOiOi
PROC..tup
xxror DI-RI{D( 6 ) ! D2-RID ( 6 ) : VDU28, 32, 30, 38. 2 ! CL

:,tO Da-S"Ra(D1)+'r & I+STRa(D2): FORZ=1TO2
1r0 IFF( 2 ) =15 GOTO14lrO
:60 ZX-2[ : REPIAT I Z/-ZX-L t UNTILP( ZX+1, 2 ) >O OR S ( 2

> l: PSX=ZX+1 ! PROCBaarch ( PSI ) : PRoccupaor ( PSX )
170 IFS(2 )>oAP=1ELSE AP=z
:80 CLS: PRINTlrYouFtr t Itth?owa eleirrrDa:PROCoff:If

l.O2 PRIllTT I {Doubte
190 FOR[=1?OAP: IL- O

2OO rORZZ=1TO1OOO: ltEX?: *FX15
210 ITINKEY(-114)ANDPAX<2II PSX=PSX+llGOTOa90
220 IFMXEY( -7ir )THEX26O
230 IFIIKEY( -99 ) z=2: NExTz: Go?o31o
24o ITIIKEY( -33)A'{DPSX>1 PSX=PSX-I: GoTozgo
250 GOTOz10
260 X ( l{ ) =PSX: SOUI{DI, -1O, 25, 5: NEXTI: PRoCLEGAL: I FI

=: GoTol60 ELSE P(u( 1 ), 2 )=P(M( 1 ), 2 )-1: P(I'l(2), 2\ =P
r 2) r 2)+13 PROCnove: tfEXTZ
a70 L?Dt-D2 A D XX-O CLS:XX=1:OOTO1lro ELSE GOTO3

PROGRAM LISTING 2

280 goTo210
29O SOUI{DI, -7 t ll5 | 2: PRocaeat cb ( PSX ) : PROCCut'aop ( Ps
: ?RocPAUsE( PSX ) : aFx15
lco cloTo21o
:1o xx=o: D( 1 )-RxD( 5 ) : D(2 ) =RND( 6 ) : D(3) -D( 2 ) : D(4 )-
:.l: D( 5 ) -D( 2 ): Da-STRa ( D( 1) ) +rr & '+STRa(D(2) )
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Y

G

E

.N-1: GOTOT50
7AO X=25r FIfl-O: REPEATT l{- -1!UIITIL P(N,AX)>O:FIIt-

T
75O ENDPROC
?60 .

77O DEFPROCoff
78O pRIt{T i rnrAKE}r,rr ixplr. iS(2)i !(CO . (iS(1

) ! EIDPROC
79o I

8OO DErPROC.Gtup
810 RESTORE1670, rORAX-1TO8: READBX. Cl, DX ! p ( Bl. 1) -

CXr P(BX.2)-DX: xExT
EzO RESTORE16AO: rORAX-1TO2A I READ BX,cl,DX
83o Pltocdlalr(Al ) : IrP( AX, 1 )>O OR P( AX, 2 ) >O PRocdl

ac ( AX. DX. BX )
Slro I{EXTAX: ccol-o,3
85O lrOVEO, o: DRAvl127O. O: DRAW127o.99o: DRAwo.99o: DR

AWO, O

860 ovEo, 5E I DRAW1004, 58: !,OVEO, 932 ! DRAW1000, 932 i
ITOVEO, 5OO r DRAHlOO4, 5OO: HoyElOO4, O ! DRAHIOOIr. 99O ! llOV
8520. 58, DRAYt5zo, 93O

87O ET{DPROC
880:
89O DEFPROCae.rch ( XX )
9oo RESTOREl6lro: C-O: REPEAT: READBX. cX, DX: c-C.l.: Ul{

TIL C=XX
91O Et{DPROC
920:
93O DEFPROCcur.or ( X )
94O vDU5: GCOLO. O: MovEX1X, YlX: vDU229: VDU229: ccol,o

,3: IFx>12 Y1X-975ELSE Y1X=4 5
95O X1l-CX-3O ! II{OVEXj.X. Y1X: vDU229: VDU229: VDUt
960 EI{DPROC
970 !
98O DETPROCdlaw ( AX )
99O IrAf<13HX-llOO: BASEX-6O ELSS HX-6OO ! BASET-93o

,'ooo OCOLo.2r I FAX/?-IiIT ( A /2 ) uovEBX, BASEX:lrovEDX
, BA3EX: PLOT85. CX, HX I Et.DPROC
1O1O IIiOVEBX, BASIXI DRAWCX, HX: DRAWDX, BASEX: ETDPROC
1020:
1O3O OErPROCrcEov€(AAX)
1O4O IFAAi<13Xf-4Oo:BASEX-6OrQ-5 ELSE Hi=6OOrAASE

l-93o: Q--5
1O5O OCOLO, O: OVEEX-Q, BASEX: I,iOVEDT+Q, BASEX! PLOT85

, B,.-Q. HXr ltovEDf+Q, HX: PLoTS5r Dr+Q, BASEr
1060 EI{DPROC
L070 |
1o8O DEFPROCdI.C ( AX. cl, Bl)
1o9O vDU5:IlP(AX,1)>O GCOLO.l. ELSE OCOLO,3

127o PROCCTICX(2) ! Irrln>6 lHllll38o
12aO IIP(tt(1),1,)<>O oR P(ll(1)r2)-O THEr138o
r.290 rrri(1)>D1 AxD rr(1)>D2 THEI|1380
13oo F(2 )-r(2).1r P(l,i(1), 2)-P(rl(1), 2 )-1r IF x(1)-D
Da-s"Ra(D2 ) aLsE Da-sTRa(Dl)
1310 GOTO1370
132O rlX(1)-n(2)<>D1 ArlD Ll(1)-It(2)<>D2 !HEXL38O
1330 IFP(ti(2),1)>t OR P(lr(2),2)!5 oR P(t (1)!2)-o

TXEt{138O
L34o I?z-2 AxDlt(1)-ll(2)<>VAL(Da) THEI1380
135o H-2rlnr(1)-t (2)-Dl' Da-sTRa(D2) ELSE Da-sTRa(

D1)
1360

) +1
13? o
13EO
1390
100(,
1410

IFP(I,l(w), 1 )-1 P(x(vl). 1 ).P(H(H), 1 )-1: S(1 )-s(

EltDPROC
SOUI{D1, -13, 13O, 8, IL-1: EI{DPROC

DElPROChov.
Im( 1) -x( 2 ) t{-1 ELSE rl'2

142O FORAA-1TOX r PSX- (AA)|PROCgearch(PSX):
ov.( PSX) r PRocdr.w( PSX): IIP( PSXr 2 )-O IEXT
6L.c ( Psl. DX. BX) ! IEXT

,.43O EI{DPROC
14AO IrF(1)'15 A-L'rAL-z ELSE A-2:41-1
,'45o YDU22,7

ELSE

1I6o FoRI-o?o1: PRIxTtAB(E, I)cllRt1A1CHRa136cHRa1
CHRa157CHRa129t SCOREBOARD 'CHRt156 ! IEXT

1lr7o IFA-1 PRIIT. r.CERa(lSo),I won th.t 8.!r€n E
E PRIlfTr I rCHRa(13O)oYou $roh that a.!r.': OOTO15OO

1480 Q-Or FORi-1TO24: rFPoa. A1 )>O Q-Q+P0{. A1 ) ! SC (A
-sc(a).( P(x' A1).x)
llr9o I{EXI ! OOTO152O
ISoo Q-Or FORr-2[TO1 STEP -1:IFP(tl,A1)>O a-Q.P(x.

1) ! sc(A)-sc(A)+(P(x..r1 ).(25-t ) )
151O I{EXT
1r2O PRIt{TrrrnTh. !.ose! h.d tiQi'countels l.ftn
1530 PRItlTr I I CHRa].31tcohput.r r a ScoF. - ot SC(1)
1540 PRII{IT i cHRa13lnP1ay.r:'r r scor!'o - nrsc(2)
1550 PRIt{ttAB(8,22 ) i'rAnoth.! C.ae (Y,/r)?r':aFx15
1560 Aa-OETa: IrAa<>(Yn E,lD
157O FORII-ITO2I: P( . 1)-O! P(r. 2)-O: rEXT,S( 1 )-OI S(

)-o: P(1) -or r(2)-O: OoTo9o
1580 |
159O DETPROCFIIIISH
1600 xX-23-(D(Z)-1)!BEPEAT! X-xX+1rUITIL P( X.1)

o oR nX-24
161o ItP(lfX,1)-O ErDPRoc
162o F(1 )-t( 1)+1: P( X.,, )-P(rX, 1) -1: sou[Dl. -7, 45,

: PRocaeancb(IfX) ! PRoceurror(tax) r PRoc?enovo(lfx) | P

, 11oo IIP(41.1)>o'ctX-P(AX. 1) ILSE cTX-p(/tX.2)
' 1110 rrAt>1zpLr--tor Tx-Ex ELsE plt-6o!Tx-cx

1120 FORXX-IAOCAX
1130 !|OVETX+12, BASSX+PLX: PRTXTAI'a: IiiOVETX.l2, ( BASE

tr+PLX) -30 ! PRI1{a^2a
l14O IIAX>12PLi=PLX-6O ELSE PLX-PLX+6O
1150 t{Exrt VDUI
1160 ETDPROC
1170 r

1180 DITPROCLEOAL
1190 IFS(2)-OTf,Et|125O
1200 rr25-ti(r)<>D1 Ar{D 25-r.r(1)<>D2 THAr1380
1210 IFP(iti(1).r)>1 oR P(r,l(1).2)-5 THEr 1380
1220 S(2)-S(2)-1
1230 rF25-rr(1)-D1 Da-STRatD2) ELSE Da-ATRa(D1)
12to P(H(l).2)-P(t|i(1),2)+lrii(2)-l.l(1)!W-r
12tO O0T01360
1250 lltl(1)<>r,l(2) ?aEr132o

drrw(l:l) r rtP(XX.1)<>o PRocal.c(xX, DX, BX): PROCWAI?
150)
1530 ErDPRoc
16A0 DATA1OOO. 960, 92O, 92O,88O, 84O. 84O, 8OO, 760, 7

. 72O. 58O, 680. 5AO, 600, 600, 560. 52o, 52O, 4EO, 44O, 04O,
oo. 360. 360, 320, 280, 280, zto, 200
1650 DATAzOO, 160, 120, 1,2O. 8O. 40, tO, 80, 120, 12O, 16

2OO, 2OO. 2[O. 28O, 28O, 32O. 36(), 35O. 40O, rr4O. lr4o,480,
o.52().560.600
1660 DATA600, 600, 680. 680, 720. 760, 760, 800. E40, 84

88o,92o, 920.960, l'ooo
1570 DATA1,2, O,6. O.5,8, O.3.12,5, O,13. o,5.17,3. O,

9,5, O,2\, O,2
1680:
169() OEFPROCPAUSE ( AI )
17OO TIlrl-O: REPEAT Ulltll. TII'IE-(25-AX)
1710 EiDPROC
t?20 |
173() DEFPROC$AIT ( AX )
17IO TIl,lE-O t REPEAT UIfTIL TIIIIE>AX! EXDPROC
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Summer
\L* W.bb

, -e of the hott€st days in July in--e idyllic surroundings of Not---Eham University campus,
:-.idings new and old hidden
i ^ay amongst the trees, the river
-eandering below. And what are
--? diligent visitors to the MUSE
.-:nmer conference doing? The
:rswer is: listening to some
':'.inating lectures, including an
::ening address by John Coll of

ln the sweltering heat of
July we ioined the

keenest of educational
computer users at thd

MUSE Summer
Conference.

OPEN ENDED
The most interesting new soft-
ware on show as Homerton
College's proiects. Th is
Cambridge college specialises in
postgraduate work in education.
Fred Daly, who masterminded
the design, and prolessional pro-
grammer Wac Brod ski,
demonstrated programs as
diverse as the chemistry and
physics simulations Chemical
Collisions and Lift; modern
language aids, Quelle T0te and
Kofjager; and Tessellations, of ln-
terest both to mathematics and
art and design departments.

What all these programs do
have in common is an "open-
ended" approach. Each program
has numerous options, accessible
through simple key combina-
tions, for screen display.
Parameters can be changed as re-
quired and new directions in-
vestigated. This means that a par-
tlcular line of enquiry inspired by
questioning from the class, can
be pursued within the program.

The language programs are
exceptionally friendly. The one
thing they will not do is reject an
attempt at an answer as totally
wrong. The Homerton team
especially stressed the need to
create "enjoyable learning en-
vironments". It is hard to deny
that they have done just that with
this new range of software
marketed by Cambridge Micro.
Quelle Toie inspir€d the idea
that one day, classrooms on both
sides of the channel would ex-
change descriptions of their
respective te ac hers via a
telephone network!

IMPORTANT
ROLE TO PLAY
After a somewhat chequered
career, MUSE is settling down as
a respected and vigorous body of
opinion in this rapidly growing
and lar from mature field. The
summer conference brought
together a very important band of
micro-using enthusiasts from
secondary education. These peo-
ple are back in school this
autumn, campaigning for the
time and money to improve the
role that microcomputers play
aqoss the whole curriculum.

\1EPi visiting an exhibition of
:ard and software; attending
:lurses on va ous aspects of
:fmputing; comparing notes
:',er lunch; and then back,
;eedy for more lnformation
:bout state oI the art computing
: education. The evening ffnds
:tem in discussion groups. This
?,ening a visiting Japanese pro-
:eisor has offered to talk about
:ducational computing in th€
and of MSX!

MUSE?
3ichard Green, MUSE S€cretary,
;av€ me a potted history of the
-.rganisation. It started 11 years
:go as the representativ€ of Mini
3omputers Users ln Secondary
iCucation. Only the lndepen-
:ants had enough money to own
:inis in thos€ days, so it was an
:xclusive club.

When micros came along,
:rey were incorporated into the
_ame and "Micro" eventually
':ok over. MUSE ben€Iited ftom
, :nsiderable govemm€nt lunding
: 1980 to launch it as an active
:.:dy, supplying help to thos€ us-_g mlcros in secondary schools.
';.w established, MUSE has to
i.nd much more on its own leel.

There is a separate organisa-
::r MUSE Ltd. (a prerequisite of
j r!ernment money) through
^-.rch soltware is sold on behalf
:: authors, to schools. The
-:ools are safe in the knowledge
:-:r all programs have been
-;.curously tested by a review
::rel. Consbuctive crlttcism is
'i'rmed to any author who does-:: quite make the grade. MUSE
:--: publishes some well received
-:rdbooks aimed at specific

=:as of programmlng.

ON COURSE
:-:'cal of the courses on offer at
'-: e conference were Music
i::cation with a Mlcro, Struc-

tur€d Ro$ammlng with BBC
BASIC, Networking, the Walsall
LOGO proiect, Communicative
language work and Measure
ment, Magic and the Vela Micro.

The whole range oI com-
panles involved in educational
computing were present at the
exhlbltion, from the giant
publlshers Longman and Hut.
chinson to the new faces- like
Pilc: One, a new company with
some exciting ideas for interfac-
ing your BBC. The BBC was cer-
tainly the domlnant micro on
view.

FRIENDLY BUT
BUSINESSLIKE
The whole show was faultlessly
organised by the MUSE officals
and the atmosphere friendly bul
definitely businessllke. Here was
a chance to see the latest in
educational hardware and soft-
ware and to meet the people sup-
plying it. There were plenty of
questions to be asked.
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As well as figuring pro-
mlnently in the exhibition, the
BBC was put to good us€
diss€minaflng up to date informa-
tlon and messages on a local
Viewdata system operating in the
foyer of the building being
employed by MUSE lor their
more serious activities.

The system was based upon
thal used in the school by
Secretary, Richard Green.
Messages like "Mr Smith would
like to meet a Viewdata expert to
get some advice" and "Macmillan
books are looking for prospective
authors" and so on.

The evening discussion
$oups made interesting reading:
Nelcal's slat pack, Preview of
Acornsoft's COMAL, Primary
Panel, Computer Science. Three
gloups wer€ set up to discuss
Acom, RML, and Sinclair pro-
ducts. The Acorn sheet had
signatures crammed inlo every
corner, Sinclalr's was empty. No
doubting the domlnant hardware
ln the classrooms of these en-
thusiasts-
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Will you be the first Earthling to win a
Acornsoft are issuing a nationwide challenge

to all Acorn Electron and BBC Micro users.
It's the challenge to join a new and exclusive

Eoup of computer games plavers: The Elite.
With 3-dimensional graphics, Elite is agame

which is light years ahead of any other.
It strictly defines the rank of each and every

player.
As your prowess improves, you move into

higher ranks.
But make no mistake, to reach the top rank,

your perlbrmance must become exceptional.
Then, and only then, will you qualify to call

vourself a member of The Elite.

F-rom harmles
In Elite, all players start as equals.
With the initial rank of "Harmlessl'vou will

Tiade with 2.000 planets in eieht laxie
Besides sun ir al, your surtess also de

on the rewards you reap from the cargo that
YOU Carry.

\ <>1

embark upon an experience unlike any thatl
have known belbre. I

You will be a space trader who roams thl
universe. making your living from bulng I
selling the cargo in your Cobra space erafL I

On vour travels you will encounter aggr{
who are eager to put an end to your dealing{

Only the fittest will survive. I
As you establish yoursell r.,.r*ino..l

will win the right to a higher rank I
In all, there are nine, lrom "Harmless"'I

-Elile:' .{nd your computer will continuallyf
you where you srand. ' 'l



load vour game onto cassette or disc each time
you take a break lrom play.

When vou reach the rank of "Competenf'
or higher. r ou should send us the secret iode
number revcaled to vou bv vour computer.

!f c lrill send you in return a special document
which certifies your achievement. .{ndvou stand
to win a valuable prizc.

,\re you_readllo
accent the challt'nse /

Elite is available on
both disc and cassette

lbr the IltsC \'Iicro and
on r:assette for the ;\corn
lllectron.

With either, you will get "Elite: The Dark
Vheell'a compelling novel which sets the whole
mood of your adventure. You'll also get a llight
training manual which will get you fit to roarinto
the unknown in your Cobra spacecrafl

Your Acornsoft dealer now has the entire
package at gl4.g5 on casselle" or S17.65 on disc
(for the BBC Micro) and Sl2.A5 for the Electron.
(For the address of your local stockist, call
0l-2000200.)Credit card holders can simply
telephone 0933 79.300 during office hours.

Nternatively, you can order by post from:
Acornsoft, c/o Vector Marketing, Denington
Estate, Wellingborough, Northants NNB 2RL.

You can also get a free Elite poster hy ringing
0q.3.3 79300.

That cargo can be anything lrom lbodstulls
, ontraband. l[ you decide to trade in contra-
ltl. the rewards will certainly he higher. But so

I the risks you takc.
'lb ply vour trade, you can dock at anv o1'

,i t{) planets in eight galaxies.
However, befbre you dor:L you must usc vour

'- to assess the planet's political climate and the
''il. uhich mar be naiting lbr vou.

Uso, in any of the eight galaxies, vou mav
' I r ourself being askcd to pcrlbrm acts of con-
, rable heroism and sellless courage.

Uthough these uill bring vou into danger.
. r'an bring considerable rewards too.

\\iJrr.r.taiting to recogn ize our skills.
\chieving higher

lls to the limiL Whi
status in Elite will taxyour
ch is whv vou must down-

amongthe Elite?
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Advdnced
Graphics

Eruce Smkh

Following last month's look at
the Video ULA we'll take a step
further along the line and ex-
amine the main stay of the Beeb's
video display circuitry. the 6845
Cathode Ray Tube Controller,
CRTC for short. In simple,
though technicalterms the CTRC
performs two main tasks. Firstly it
is used to generate the rast€r
scann€d video display and
secondly it is used to refresh the
dynamic RAM. In plain English
these couple of lines mean that it
displays a picture of the screen
memory on the monitor or TV
screen you'r€ using and also en-
sur€s that the programs you have
in memory do not get lostl

The CRTC is a memory
mapped device consisting of 18
registers; 14 of which are write
only registers, two read only
registers and two read and write
registers. The ability to write to a
device immediately makes it
open to the programmer to do
what he likes best - pro$am it!

However, the CRTC is a
complex device - to the serious
graphics programmer it is like a
canvas to an artist. Learn to pro-
gram it effectively and the effects
you can create are nothing short
of stunning, instantaneously
stunning at that. Why the
superlatives? Well for example bv
using just h,,/o simple pokes the
entire contents of say MODE 2, a
massive 20K of memory can be
moved up, down, left or right
belore you could bat an eyelid.
This is known as hardware scroll-
ing, a subject we shall be looking
at over the next couple of
months.

REGISTERING A
VALUE
The conect way of programming
the CRTC is to use the VDU 23
command. This is the same call
that programs the user definable
characters but it is interpreted dif-
ferently as we shall see. The com-
mand its€lf takes the form.

VDU 23,0,r,v,0,0,0,0,0,0

Entering six zeros can b€ a little
long winded so by using
semicolons instead of colons to
denote two byrte words the whole

Take the tube
rather like an old tube TV on the
blink. Program 1 illushates th€
dubious technique!

Reglster I
This register determines the ac'
tual number ol displayed
character cells per line for each of
the screen modes. In normal use
the register contains 80 in
MODES 0 ro 3 and 40 in MODES
4 to 7- As you may notice these
values are different tom the
number of characters that are ac-
tually seen, for example in
MODE 2 there are only 20
characters per line displayed,
once again this is due to the pixel
configuration per mode. ln
MODE 2 four bits are used to
store the colour details therefore
the 80 characters 'seen' by the
CRTC is formed as 20 characters
each oI four bits =80.

Register 1 is a write only
register.

Reglster 2
A write only register which deter-
mines the location of the syn-
chronisation pulse on the
horizontal line. Th€ position is
defined in terms of the number of
characters across the line. By
reprogramming the register the
screen can be moved left or right
by inoeasing or decreasing
value.

Reglster 3
The horizontal and vertical sync
widths are controlled by th
register. Th€ low nibble conko
the horizontal sync. and the up
per nibble the vertical sync.

Regtsters 4 & 5
These two registers ar€ used

command syntax can be con-
densed to.

VDU 23r,v;0;0;0

where the letters r and v stand for
register and value to b€ written
respectively.

A second legal method of
programming any register is to
use an OSBYTE call to Sheila.
Wdting to a particular register is
performed in a somewhat odd
manner however. If you look at
the address map of Sheila (page
437 of the User Guide Britanicus
(sic)) you will s€e that just two
registers are actually mapped.
Thes€ are the Address register at
&00 and rhe Register file at &01.
To write to a particular register it
is first necessary to program the
r€glster number into the Address
Register and then write the value
to it through the Regist€r file.
Consider the following example:
suppos€ we wish to write the
value 10 into register 12, in sim-
ple poking terms this would be
performed as,

?&FEOO - 12 : REM Write
Register 12 into Address register
?&FEO1- 10 : REM and write 10
into that register (register 12)

Converting this into tube com-
patible OSBYTE we have the
lines.

A% - &97 : REM write to Sheila
X% -0 : REM address register
Y% - 12 : REM register 12
CALL OSBYTE
X%-1:REMregisterfile
Y% ' 10 : REM value to write to
register 12
CALL OSBYTE

This is the offical OSBYTE
method but as we have iust seen
it is possible to poke the locations
dkectly, though Acorn seem to
put this on a par with wife
beating.

Reading any oI th€ CRTC
registers is performed by revers-

ing the OSBYTE process. The
register to be read is programmed
into the address register and the
contents oI the Register file peek-
ed. To read Register 13 the
following would suffice,

A% = &97 : REM write to Sheila
X% =0 : REM address tegister
Y% - 13 : REM Register 13
CALL OSBYTE
a%-&96 : REM read from
Sheila
X%-1:REMRegisterfile
R% : USR(OSBYTE) : REM ex-
ecute and return registers
Y% = R% AND &FF0000 : REM
isolate Y register

Again a simple poke and peek
could be used, the above exam-
ple could be condensed into two
short lines,

?&FE00 - 12
Y% - ?&FE01

CASHING IN ON
THE REGISTERS
To make full use of the CRTC it is
important to have a good
understanding of the layout and
function of each register, so here
we go.

Reglster O
This is a writ€ only register and
holds the total number of
character cells (displayed and un-
displayed) minus on€. There can
be a difference between the
number of displayed characters
and the number oI characters per
line. The reason for this is that the
number oI bits per pixel is a
variable value and is dependent
on the actual number of colours
available in the chosen mode (see
the March/April instalment). In
MODE5 0 to 3 this register should
contain 127 and 63 in MODEs 4
to7.

By reprogramming this
register the screen display can be
made to break up and reappear,

tandem to ascertain an
relresh rate. Register 4 u
seven bits to determine the
teger number of vertical chara
lines, while Register 5
the fractional line adjust. On
four bits are used.

Reglster 6
Another seven bit write on
register th si mp
number of d sp
characters pet mode

Regtcter 7
A write only register that sets t
position of the vertical sync.
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Register 8
-:s register controls both in-

::.ace and blanking (these terms
-:an literally what they infer). A
:::er TV picture can sometimes
:: obtained b9 turning the in-
::.ace on ot off using ,tTV
-,i5.0 (move down line & in
;:.acing on) or *TV 255.1
-:ove down line & interlacing

Register 9
:. ive bit write register which sets
_? number of scan lines in each
':.v including the spaces.

Regtster 10
:nis register is a seven bit wdte only
: egister which is directly
.isociated with the cursor. Bits 0
:a 4 set which scanline the cursor
:arts (the start is delined as its

:op). The cursor will flash if bit 6
s set. while bit 5 defines a slow
:.ash rate (bit 5= 1) or fast Ilash
:ate (bit 5 - 0). The cursor will be
lvisible if bit 6 is clear while bit 5
i set.

Register 1l
l|lis is the cursor end register and'. five operative bits determine
: which scan line the cursor

:rds.

Reglsters 12 & 13
:his register pair are used to form
r 14 bit write only register,
-?gister 12 contains the low eight
:rs. When in MODEs 0 to 6 this

'?gister contains the screen start
.:dress divided by eight. This

r

means that by reprograrnming
this register the screen memory
can be addressed anywhere else
in memory. This can lead to
some interesting half hours. By
setting the screen memory to start
in zero page the whole oI the
Beeb's workspace can be viewed
going about its business. These
registers are important in that
they can be used to perform
hardware scroliing.

Regloters 14 & 15
A 14 bit read,/write register that
contains the address oI the cursor
in MODEs 0 to 6, the low eight
bits of the address are held in
Register 14.

Regtsterc 16 & 17
Finally these two registers form a
14 bit read only register which is
used in conjunction with a line
pen attached to the LPSTB line
of the analogue port.

A fair amount of theory to
plough through this month, but
really it's unavoidable. The best
way to learn how to crcale ettects
is really just to experiment by
poking values here and there. If
you can't get the screen display
back hit the panic button,
BREAK,

Next month lots of practical
programmed examples of hard-
ware scrolling, but to whet your
appetite hy the swilling display
created by Program 2. I think
you'll find the effect very in-
teresting!
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LIST
10

30
40
50
60
?o
EO
90

loo
r 10
120
130
140
r50
160
L70

REI,! TII PROGRA]'II.II NG REG. O I T t
EontentE=63
byte=cont Pnt5
f 1aq= 1

REPEAT
?&FEOO=O
?&FEO ! =byte
IF byte=O THEN +Ia9=-1
IF byte=contents then flag=I3 p69gd"t""
byte=byte-f I.g
UNTIL FALSE
END

DEF PROCdel ay
FOR N=O TO 5OO
NEXT
ENDPROC

F:EH I I * FFOGRAI'II,II NG THE 6El45 CFTC
REH ll* (tr) Eruce Smith
ttoDE ?
count=Ea-)
\rnt I ,:r?. I ir. ar. 11. n.
HgvE 100. 10r:r
PLOT 1. O, Ast'
PLOT 1. l0B1l. rl
PLOT 1. O. -450
FLOT 1. - IOB.J. O

r,rovE 15('. 150
FLOT 1.950.O
PLOT 1.O!?OO
PLOT 1.-95rl.rl
PLOT 1.. O. -?OO
FOR Y= 15O TO f,5r')
PLOT 77.2()C}. Y
NEXT
PRI T TAB (2, A) r
PE INT " THE BEEB COI.IETH "
PRINT TAB (4, l?) "by"
PRINT TAB r4, 1s) ;
FRINT"Bruce Smi th "
PR INT TAB (3! 23) i rrA&B COI.IPUTING "
FOR value=O TO count
VDU ?E; 1, valuea O; Oi Oi
FtrR wait=O TO 75:NEXT wait
SOUNDI,-15,value.1
souNDz!-r5, l,l
souND3!-15, 1.1
NEXT

10

4('
50
eo

gto
9A

110
lto
130
140
150
160
170
1AO
190
200

220
230
240
250
260

2AO
290
300
310

PROGRAM LISTING 2

PROGRAM LISTING 1
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This program generates
characters in old-English style for
printer output. The characters
have been designed on an
unusually large grid of 40x40
pixels and are therefore very
detailed and beautifully accurate.
The program really consists of a
single procedure which can be
called with a couple of arguments
in the following brackets-

All you have to do is call the
procedure with your texts from
your own program and it will
completely print your text in old-
English. Anything is possible -you can use the program to pnnt
titles or for one characler at the
beginning of a paragraph, as was
done in the past or vou can print
out whole texts, if you're crazy
enough! As you can see from the
sample printout, the result is ab-
solutely fantastic.

The program was designed
for an ITT 3351 printer, but
should work with some ad-
justments on various other
printerc too, especially the Epson
range. This is due to the essen-
tially simple things that have to be
printed, as I will explain later on.

The Iollowing range of
characterc can be printedi
A, B, C, D, E, F, G, H,I, J , K, L, M,
N,O,P,Q,R,S,T,U,V,W,X,Y,Z,
a,b,c,d,e,I,g,h,i,j,k,l,m,n,
o,p,q,r,s,t,u,v,w,x,y,z,
0,7,2,3,4,5,6,7 ,8,9, the ae
character, !, ?,&,:,;,.,,,-,', and ".

These are all in the original,
official "old-English" form of
characterc.

PARAMETERS
In general the call will take the
form of: PROColdenglish
(D.1.Pr,nt$). The parameters
represent the following:

Give your documents old-
fashioned atmosphere

with beautiful
characters created by

computer.

Print$

Finallg
Print$,

Examples:
PROColdenglish(1,0, "Hello
there, how are you") will print:

PROColdenglish (1 , 1 , "Hello,
there, how are you") will p nt the
inverse, PROColdenglish
(2,O,"This is a test for the pro-
cedure") will print:

This is a test for the p
rocedure

and PROColdenglish (2,1, "This
is a test for the procedure") will
print the inverse. Note how the
pintout as shown above breaks
the word 'procedure' into 'p' and
'rocedure'. This can easily be
solved by adding an extra space
between'the' and'procedure'.
Thus, PROColdenglish (2,0,
''This is a test for the exha pro-
cedure") would print:

on black (see printout).
Stands for the text that
is to be printed on the
paper and can be, of
course, a variable-string
or dfect ". . " text. lt can
be of any length, and
will be printed out
exactly as it stands, so
you will have to watch
for words that are going
to break on two lines.
Just add suflicient
spaces to get the next
word on the next line if it
doesn't fit the 12 or 24
characters gou have on
one line. The printout
example shows this too.

harall c acte that

D Stands for Density of
printing. The ITT 3351
can print graphical
information. referred to
as "bit-image" in two
modes. The first is called
"normal density" which
prints the data in the
normal width. This
mode can be chosen
with D=1. With D-2.
the printer will print in
"double density", which
prints the pixels twice as

close to each other than
in "normal density". ln
"normal density" mode
the characters will be
printed out with 12
characters on one line,
and in "double densitg"
mode this becomes 24.
All the characters in
Print$ will be printed out
in the chosen mode.

Don't try other numbers
than 7/21
Stands for Inverse and
ca be 0 or 1. When it is
0 all the characters in
Print$ will be printed out
normally, that is black
on the white paper.
When it is 1. all
characters will be printed
out inverse. that is white

bll cannot be
r5

be pfln ted as spaces
Coldenglish
(1,0, "r$ % 

-0 % + -")
something like that, willonly p
spacesl
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Hello there.
how are you

This is a test for the
procedure



-: 50 Switches the printer on with VDU2, and instructs the
printer to set the line-spacing to 8,/72 inch, i.e. eight
times the distanc€ between the print€d pixels. These
are printed vertically. 8 dots. in which rhe lowest one
represents bit 0, and rhe highest one represents bir 7.
All the codes the printer receives when it is in bit-
image mode are printed in this wa9, so each dot can
be addressed individually. E.g. code 255 will print a
complete vertical line, as 255 is 11111111 binary;
code 85 will print a dotted line, as 85 is 01010101
binary. As for one character the printer has to print
on 5 subsequent lines, the line-spacing is set in such a
way that the dots lay neatly against each other, thus
forming a solid character in the end.
Print examples as can be seen in the example
printout, using the procedure.
Switches the pdnter off, and ends the program.
PROColdenglish (D,1, Print$)

!l{r

D has been transfened to variable B%,1 to I% and
the string lo Q$.M% now represents the number of
characters that can be printed on one line, 12 in
"normal density" mod€ and 24 in "double density"
mode. B% is adjusted so that it represents the code
to be sent to the printer to put it on the right bit-image
mode. Finally l% now represents the number with
which the codes sent to the printer have to be
EORed, this is 255 when printng inverse and O
when printing normal.
Cuts 12 or 24 characters from Q$ and puts rhem in
P$. This is repeated until Q$ is emptv (250).
N% is set to the number of characters in P$, L% is
set to be the number of codes to be sent to the printer
on one line of printing.
H% now represents the code to be sent to the printer
repr€senting the high-byte of the number of codes to
be printed, L is now set to the low-byte (see 170).
Sets up loop, sets up printer. Opens the loop with
Y%, which holds the position of Y inside the
character that is printed. Thus if Y% is 3, the third
part of the characters, seen vertically, is going to be
printed. lt also sets up the printer with the dght bit-
image mode, and the right number of codes lor that
line.
Sets up loop with P%, which represents the P%th
character that is to be printed (on the Y%th line).
C% is now set to the code of that character in the
string P$.
This part decodes the NSCII code of that charact€r to

pr{r {.wqr'g{"
H$sInfr
E(& g,TL@3n

the right code to be used by the program. The
number represents a line-number in which the data
sta s Ior that particular character (see 200).
Restores the Data pointer to that line.
Skips over data until the ght data is there,
depending on the vertical Y%-position, of course. It
forms the data lrom three arguments, SPl%, SP2%
and C$. The first represents the blank codes that
precede the real data ("00"), the second the number
oI blanks behind the real data. C$. All the codes form
one shing, in which each two digits represent a
hexadecimal code that is going to be sent to the
printer. The length of C$ is thus always 40 x 2 - 8. All
these 40 codes that are exhacted from C$ one after
the other, are thus printed as the Y%th row of the
character that is being printed. All those codes
represent a part of that character, and are all printed
vertically one after the other, forming one row-part of
the character.
Does all the printing, 40 codes per row-part of the
character. It sends this code to the printer, inverting it
as appropriate with EORI% .

Terminates the P%Joop and lets the printer go to the
next row-line to do the next parts o{ all the characters
in P$, one after the other.
Terminates the Y%Joop, and lets the printer go to
th€ next line, th.us creating a space between each
completed line oI'text.

Terminates iI Q$ is empty, and that means that there -
is no more text left to be p nted.
Advances the printer paper one line after the whole
text has b€en p nted.
Ends the procedure.
All contain data for all the characters. Each character
has four lines, the Iirst is a REM line, which indicates
the character of which the data follows. The three
Iollowing lines contain all the data lor the character.
For each row (see 210) three codes, which represent
the leading blanks, Iollowing blanks, and real data
r€sPectively.

200
210

-.270

30

0

g&ffi CI@frilBffiCI1,fl6

fl@tr

220

230

240

250

260

270
300-3250

,$

1r&l
iugS

t&ss
fn&ftL[r

s
6
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ill*'gl,:tr;*;"1;Tilt"'il,?:J'fi l"'J":l"fi tilil,*.*n[{
be number which will be given it all is w€ll: I

l:iil/

rt
\

1 oIIERROF IFERR=42F'R IN IAT': STOF' ELSEFE
F,ORT: FRIN ERL: END

i A7.=0: RESTORE
f, REF,EAT FEAD F7,. G7'. C$ ' A7.=AL+F7,+GY,
4 IFC6...),""FORX7.=010LENE$DlVl-t:AZ=

A7.+EVAL ( " El"+l4I D$ ( C$. X;4*!+1.2) ) : NEXT
5 UNTIL FALSE

)F(UN
80r969

STOF' at line 1

ntl the variable-names have
been kept as short as Possible to
qain some valuable sPeed, as it
takes about 10 minutes to Print a

complete page of text Thisisob-
uious of course. as lor each
character 200 codes have to be
orinted bv the Pflnter! Single
iharacter integers are used {or
maximum speed and calculations
are keDt outside the looPs as
much is oossible - two of the
ma,n "rules" of speedl Ad-
iustments to the Program should
'be 

fairly easy now that the whole
program-working has been ex-
plained.

All Drinters with a similar
"bit-imaql" mode as the ITT
3351 shiould be able to handle
the program, as all it has to do is

Drint thos€ lots of data and
lomehmes advance the PaPert
The program will onlY work on
32K machines as rt is quite long'
about 18K bytes, and this is of
course due to the enormous
amount of data that it takes for
one character. The uset can

leav€ out some of the data, but
will then have to adjust line 190,
or avoid characters that cannot
be orinted.

It mav be nice to know that I

worked for about half an hour on
each character, forming all those
codes by counting dots from a

sheet of millimetre-PaPer on
which I had drawn the character'
It thus took about 36 houts to get
all the datal Also, in th€ beginn-
ing, the program-data didn't even
fit into the 32K machine I own,
because all those leading and
following blanks were put exacllY
in the dala-hoes as they werel
When I had A-2. a-z and O 9 in
the comput€r, it was completelY
oul of memory. You couldnt
even RENUMBER the Program,
and thus I got th€ message
"Renumber Space" for the first
timel

All in all it was a rewarding
iob, but sometimes Ijust didn't
want to qo lurther with all lhat
codingl Iiopefully thrs Program
will be used intensivelY bY other
DeoDle. Fanlastic results are
suaianteed. GOOD LUCKI

1 O REll***+********+*r**i+***+i******t
?6 REI'I Oldenglish l.? by John l:crtink
3A FEil 4-1984 (C)
4[, REM+***+*+r*
5A VDU?,1,?7,1,53,1,8
6A PROCoI denql i sh ( I,Or "OLDENELISH NORI1AL

ABCDEFGHI Jl.Ll'lNoFORsTUvwXYZabcde+ ghi j l:r rnoPqrstLtv}rx
yz@1a]4367993 | 2 &: : , ' """',

7a FRtlcol dengl i5h ( 1' 1 

"'INVERSE")AA F'FOCoIdEngl i 5h {?'O' "OLDENGLISH
onl IEL E ABtrDEFGH I J IiLMNOF0FSTUVI^J xY z

at'Ede+ghi JI.:1mnopqr5tuvw:rv:Al::4A67A9@l ??"r ;''-' " i' " )

9?l FRnCol denEI lsh (:r 1, " li']VERSE" )

1AO VDUtr: EllD
I 1[1
1:o DEFI F OCEII Jenq I r sh ( F7 ' I:/., Rf l
1 -1{A l1z=E\r 12:E7.=BZ+74r I'l-?A-1*17
1 4(] FEFIA IP+=LEFT a { 6+ , M7 ) ! I FLE NOt }=t1:lO*=F1I D+ ( Of 

'
t:/.+ I ) Et-sED*=" '!'

I aO N-::=LENF f : L.ia=N7-*48
1.A H;'. -LZOM"-t]r I .'=LrrMOD-i.

i 70 iroFrYz=oTo4: vDLir,:7. i .EZ.l 'ta.t,lty'IBA FOFiPT=IIUN'/-:l,;=ASr:i1ICf (Pl. F:l ' I )

.9|i lFl'Z :1IFaZ :-1LZ=C| I: ELSE I FCZ= IAGR[]7=tr9C;1=
t',.'l: ELSL1FCZ 41iFr-i, 41f.'/-=C7,-19 F-LBEIFI:Z.'47 IFCX.: 6
l\t ":.=) Z- 4fl EL;EIFr-'1 5]1FC7'9|l:it'=t:1,-4tr ELSEIFCZ 194IF
t :1i I tl.rl7.=az- re EL56-C:r=A

:'DA Fit:: ! rrF! \ ;711+ 4&+tzl
)rrA FllFT'/,=AI tttZ: EEALrSF l7, SF:z. C,: NEX I: Ci=STPL i6*

i,it,I Z . .A!.i, ) +ii+lTfiING, rSr,?i:, "AO" )

: :o F. it:. r it =qtll -1.i: vDl lL, E!/AL ('1 "+l'l I D+ {c*. Xri*I+1 . ?) )

iliFIT.lrExr
. .g riFil: lrL,l .lB. i 

' 
ltr

ti44 NE ir r:,rDl.ll .1c- 1,1I
. :a,1 l,l''! l'':r:r=""
,o vl:..r l!4 'i.r-

I iP' :-nlDF',Fil!

: e!:r \r+**r**r+'
.9L1 :jEr. rl iil 5FC lli rl

PROGRAM LISTING
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.t DATA 4O,O,,4A.A.
e DAra 40,!tJ 

'4e'a!r.- DarTA 40 ) i ,

.. DGTA 1A J ] B' OIOfOJAl' 1i, 15' ]ETFFFFFFFFFFFFFTF

D-lTA l r, 14. DOF [r:FfFFFFi-FCfA, r A. I B. EaFIFIEA
DAIA 1.5. 16. 1o::B7LlEFE1[.:ato

i-)A lA i:,1t, a40E tF LF,ZFAA@A@Z@AI-I40E 1F l FAF r 1:1.
DEAt oarooEaooa00 1 alaEac@

r,)ar a 44,8, -4o o.
Ir4 A 40, O,

OEOEAEBEI.5O
E1O DCTA 19, S, ?AFOFEFIFCFIFEF A7O66CBAO

E]E DAT'A J : . 1 1 . O 1 I F 1 F 1 E 1 E 1 E 1 E 1 E 1 E 1 E 1 E 1E 1 E 1 E 1 E I tr 1

3, 1 1 , 1b, A I FFFtrFEAA@A@AAAOAATA|AI@!
E4O I]IAIA T 1 . 1 1 , FEFCFC 1A]BTATAEOEAFZ'9FCFFFF'IFAF I

F@7 1 I t' ! !':ZI@i,D--@IO|AAAAAOOAAOOAO@E:1FFFFFFFEF@
A5B OATA 14. 1f, ,COEOEAFOFAFSFSFfTCTC]E]BTAFZEAEAE

a
860 REI'1 i iiil r, ilii I

B7O DATA 1 5 , 1 I , O l OJOTOF I E lF TFAF@FA7A7@7@IB 1 .1O,1
l, a'/ tF --F 7 F F F F AEOBAZSO@@OO 19 -141C 1 EAE6CABO

EAO DAIA 9 . 1O I FFFFFFFFFFOtrO6OC 1A:O6OEAFOFaFCFEFF
TFlF 1 FAl. 9, 10. AAFAFFFFFFFFIFOFA-1A lA 1@A@OOAOAa@A:FF

g9A DA iA 1: , i:. EOCOEOF AFSFSFCF'FCTCTCTETBFAEOCO
9OA F{Er'! I rt | ? jit: l

s1!^ Dr] a 1o,e.a:.?F1F1FlF1E1E1E1E1E1ElE1E1E1E1E1F
, F 1F 1L I a. s t 1?. E&CIjAAEAA?rOA@@qAA@qIA@@@A@7A7 IF=FFEFO
:E

9:]O DATA 1 8 , 1 : . AT l FTFFFFFFADO , 1 5 , 1 7 . BTfFFFFFFFFF
I EEA
. 9]O DA TA 15.19tFCFL]FAFEFOEO

944 REl,l iiriig iiiii
95O DATA 1 a. rA, A tA _1@7 AE I E I E 1 E 1 E 1 E I E I FOFOFOFATAaA

1 . 1 1 . 1O r l ETFFFFFAF@7@IA|A0OO0OOOAOOABIFFFFFEFO
96O DATA 1 : , I O, A I E:IFTFFFEFCFCFCFCTCTETEFFEF9FAFO

7Ol, 9. LA. rETt FFFFETATAAAOAIjAOOAAAAAAAAAAABAC 1f:FFFF
F

974 DATA 1O , 1:, LTACoEOFOFOFE-7B1C7C7I7C7E7B1QFOEZ|
ilao

96c, REr,l Iiltt 9 tliit
99O DAIA 1 I . 1 tr, Of,O7OF 1F l EilElEiF:FlF 1F 1FOF67@_'i l.

9. IO r :FFFFFFFCl OOOOOAO@@ABZAACAFgFCFFFFFFTF TFAl
lBOO DATA 9, 1O, CBFBFCFEFFTF --.FeFgFATA6OCI SIO6OCOFF

FFFFFFFF. 10 r 1 1 . @1td7@747A-lClC7BZAOO6ObAtA7 TFFFFEFCF
BEO

1A 1O OATA 1O. 1., BOCODOEAEOFAFZFBFBTBFIIEACABA
lAj]O FEY !ii:i : iilii
louo DATA 40,O, , 1A, 18, AlOfOf,Ol
1 A4O DArA 1 6, 16, 6OFEFSFEFCFAFA6A, 1 A, 1 B.'21AtAf,Ar
145@ DATA r6,16, AOFOFBFCFEFBFao0
1060 REll ;iili : li iii
1O7O DATA 4ArA,, r8, 18,OtOfOtrOl
lABA DATA r6, l6 i 6OFOFBFCFCFAFO6A, t7 1 1A, A4AEIFIFAF
1O9O DAIA 17,19, l6:1AEOCA
110[} RE|I iirii 't iitil
r I 1O DATA 17, 15,Bl@1Of,Of,AJA3O1A1, 1-. 1f ,ATlFTEFEFC

F A F OF AF O F F F F F F F F F F 7 F.= F
1 1?6 DATA l9, 1 5, O:OFFFFFFEFBEACA , 1,-, 17 . FBFAFAC6
I1f,O DATA 16 , 16 , I O3A7CFEFE7Cf,A 1O
114e' REt't l!ttl € iiii!
1 1 5A DATA 46 r O,, 75, lA, A7A7AE0|E1E1 Et F 1 F I FOF AF Q7 A7A

1l60 DATA 15 , 1;1. O 1C;FF.:EEr6O66lA3B I FFFFFFFFFFFFa I C
IE6FCFBFO6O, 1 3, 1 9, OETFFFFFFFOf, OAASAAABBAF F F F FF FF FF
FFAAI

I t70 DAIA 14 r 1tr r COFOFAFCFEFCTBaOSgTAFAFBFCFCFEFEF
E7ClC1A30f,O6A
ltBA REi'r r iiil A ilill
1196 DATA A r6 , O I OIOTOF 1F 1EfEf,Ef,Cf,C3Cf,Cf,CJCtrC:jEf,F I

F 7F tFOF 1F;L7AaA6Q,a 1tO 
'OTaFFFFFFACEBOAOOCIA39TQT 

t7
A7 ? 7 F 7 €7 AF OE6F F FFFFFFFF

120O DATA 5, 1O r EBFBFEFFOTO 1OO0lO7OF 1F7FF.:Ef,B3B-10f,
O3O3EI;FFFFFFFFFF, 7. 1A.AJO79FBFF7E;]Cf,ETClCACOCACOC!'
COCOC6COFFFFFFFFFF

: :Lr irAT4i I I | 1: t A1 AIATOfAEECICIC::ClFtrFlFlFA7 . 9 | 15
1 F F F tr I: F F F A -1 A 1 O@ AA OO AOO 1 FFFFFCE B
:r? }AIA 1A, fr 

' 
L-AEOF,JFDFFFFTFtrFf,FA 7C I BOBAAOAABAAA

-- :11@ 1 a l E 1 rz 1., 5 | 6, A I q 
-.\e7 AF I tr \7 6aC I BOAOAAEOFOFDFFF

--t j Ff .'n:;CBf UEll!-OEAEOCGSd
r_,.] i)ATA -4 l 6 j Ettrr-rOEBFlT}-Sr:CF EF[]TBf,O6OaASAOABAtrAFAF

,: ' , oF iji r ',18, B4OE l F lFAF , 17, 19 , 1Of,OEACA
:EJ JlA',ra 4flrO. r 4a.g,
r?f liA-A 4a.8,
'ail irElr ri, !i I i: ir
= 17 DATA 44, A , .40 , O,
:ta r,ArA 4a,c. ,70. 1=.E4DE|F lF@F
: rJ DA-i A ?0, 15' I6fOEOCA..:ro REtl irt;: _ ltiti-::rf DAIA 4B, rI l ,:6. 12. OlOl
i(o DATA r 

" 
- 1 

". 
A?AC _1C7 A7 87 A7 A7 A7 Q7 QF OF AF@FOEASIO.

:70 DAIA 40,Ot

:ra DATA 44.@,.44.4,
:.ad EAtA 40,0t, ,la, tE,olo:@f,at
: LJ )AIA 16. I6, 6AFAFAFI.'FCFBFA6E
r:a REE;tt:ta iitii
: la i,AIA 1 5. 1 4. B 1 Af, Q7@FBF TaOF OF O703At I ttA 1 1 @ \ O I A7..FEFAEO6OOAABAOCAEOFAFiFFFFf FAFAl
:.:E OAr A q, c . I E|:I':F!:F':FFAaAAAAODAAAOAOAAAABAZZA6C: i ' rr I' I F . 1tl. '?, EOFEFDFFFF/-F1FO7$-1AIAAOAOOE@ZAOSOF -a

::l lrA r4 14 r t::. = eocoEoFeFFFEFXTirTClAFEEACA
:-D RElv: ril l iir I

-a DA IA r': _ 1 d, d 1 ia I.B6A7AF 1 F l FOFAF @7,..2. 7 7, qVOAA@
:]FFTF i- FFFFFFF
-1!] DA]q 1 7 , 1 7 , FFFFFFFFFtrFF , 1 7 , 17 . FFFFFFFFFFFF

: JS DATA 15. 1:.]OTOFEFBFCFCFCFSTS]O6OtrO

- : E DATA 7 1, 7 4. A|S|VAATATAF tF IEOFOFOTII:o1, 9. 1 1. 1
' :.ef DE(4toc148coo@@qdoDBdF F F F F F F F 7 F -1F
; l]ATA 18,1:-,01AIOF1i'i FEFEFaFEEO,1O.1?,A1Aa@7

: ..Frr E1E-!. fit :e:?, 41alQlola7

. : . :AFAFBF EFETA6O-je F:Et, ttilrl iritl
-:- J [,ATA 1a. |a, A | @-1O7@F L F 1 E 1 E 1 EOFBTAf, O 1 . I f . 1 1 | 6@

: : - -.EACABOAAOA@AOOE 1 FFFFFFFF:]E
ra IrAtA 1 6 , I 2 | l81A 1A r B 1A:C7EFFFFEFC7Af,, 1 1 , 1 I , A6

: --=oFo7a7af,a l aoaaao@abac'7 FF FF FEF a
-a DA.'4 1f. 14, EACAEQFOFEFCFi:7C787OE@8a56

-:a FrErl rilti 4 riiii
:L] OA I A 1 8, 1 5, OaOTOF lF AFO7A1. !2, 1 4. A lO -1OF I ETBF A

]: ]AOFFFFFFFFFF
:Ia oArA s,la,a7 tFTFF lElC tOlOtAl[rtA7@tA TFFFFFFFF. :.-' O 1O 141 ,9. A. AACEEOEOEOEOEOEAEAEOEOE@FFFFFFFFFFE
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I

:
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:
E

aFaEo9ts:rct:FiEEC4AO
15ta{il kEr.l iiiil I iliti
1510 DATA 7,7,O3676E1E3EaE3E|E1FDFOFOFA767Q7AFAFO

EtcoT o3a7 oF oF 7EtB. 17,9 1 OF3F 7F F FF F EA@AOA7 F FFFF FFFF F

152O DATA tA,9,ACSET|3TOTATOTAFFFFFFFFFFOAAAOOFFFF
FFFFFFFF, 9, 9, O1 @IASOSOaO3OAOTFEFEFCtsCFOOQa@OaFFFFF
FFFFLFA

1530 DA I A 6 t I?,7AFAEOEACOCACOEOFOFAFA7O7 A3Af,Af,a7O
FbFOEACABA

1548 REh iltii J liiii
1 55O DATA 7 . A, 07 I F 3F -aB7 9 7 87 A 7 C7 E 7 C7 E7 E7 E7E-iC]D JD3

Fl F l Fl ElEl Dl FlF:CfAtrO5O40, A, A, BOAAAS@7@7AAO-1O3OtOF
1 Ff, FTFFFFCEOBABT IFTF FF FF FFA6
I560 DATA 1 I I 9, O{]AECFCFETFFFFFFFFFFFFOOOAA@FFFFFF

FFFFFF, I 5, 9 r AOEOFOFF FF FF0A0OO3FFFFFFFFFFFC
1370 DAlA 2, 1 1 r O6OE ICijCTDTBFAFAFZFOFBTCT Cf,C3Cf,E7E

EECE 1 f, f, CTCFAFAEO[:OCA
r5go REH lllil tr iliil
1s9O DATA 4 t 13, I C;rcf,Bf,Bf,Cf,Cf,Cl D 1F l Ff,Ff,AO6O7IF|AOO

aaoooaoboaot 1a 19 
' 
o:of,of,of,o1 I FTFFFFFFFFF6oa6FFFFAIO

;lo60}c 1a:oTaFDFFFETC3A 1 0
1 60A DATA 3, I ;1, A I A 1 AlC I EOFFFFFFFFFFFFAAAAFF FF B -aO7

aF |F1F h7 C79a@ ! , ? ,7 , 5OEOCOCOC 1F7F FF FF FFEFAF A@ 1@7FEF
BAOOOOOAOB8COESFAFEFFTF 1 FAFt f, A1

161O DATA f,,3, OE I ETCFCFCDC9C3BaBTOFOFAF0FAFBF€]FEF
L:FC7Ef, Ef C 1 DSAEOE@F NF BF CF CF C7 834 hA

16?0 REn ;iiri L iiiii
1 6JA DATA 5, 9, OE I EiSClClClCtE-rE1F I F I FlFr F I C 1 B;Sf,O76

F1F I CI C3Cf,C3Afa tA,70.1 / ,AF3FFFFFFFFFBAA@TFFFFFFFFF
164O DATA 6, I7, OC 1E 1E I FFFFFFFFFFFFFBaZOF FFFFFFFFF

, tr' ?, 3A707O7@FFFFFFFEFBCSAT:FFEFCFlE 1 Af, O3O3Af OlAlOi
folor

165!! DAtA 5,5,ACICIUTBFBFAFATOFA€OE0ED€OEOEOEAEOEI
aLgt or oFor af EFat ct c lE /E)6s I

166A REr iiiri F iiiri I
1676 DATA tA r2,O|A|O3O7O7OLOLAF 1F tFiFATElAlAlA -a6q

o7b6oE lFaFaTasa I a 1atra6,5, f,. ofoF3F 7FF r FBEAF FFF@@A@q
OBOFFFFFFFFFFBOBOBOFFFFAOAOBABII FFTFrFFTFF I

1 680 DATA ?, J, O1Q'TOTF FF FF FF FF F AAAOF F F F ZEiC /( 7CT F1
FFFFFF FTCTCTCF FFF TCAB5OAOF FFFF F FF F F , 1 , J , CBCOCABOCq
t t:Ft t FF F @os6F t F F OA@OAOOaFF FFF!:FFFF O3060CFBF Aa@@q6d
OUFFFFFFFFFF

1698 DATA I r 1 , O66EIEf,Cf,CFCDEDDI CtrCTAFACAOA@SOAAA
o co5ac @ ao aoo @da a aoaa a@ oQ ao @€aF aFaFCFE f, a3a

1760 REn ii:ilN itiii
171O DATA 12,7 |A1A3A767OEBF 1F rcf,Cf,C3ctEtrEl F1FlFA

aF 07o3a 1, b | 5 1 o7o ta | @ taoFF FFF FF FOAOAFF FFA6,,3@3A7 A 1
l A l ASEf,FEFFFFFFFFFF3F

1 7?o DATA 4, 5 t 62B6BECECEETFFFFFFFFFF0aaaFFFFO'@C
C989 Bq89AOCACATF F FF FF FEF EEO ,4 , =: t3DTObAb@6OTO|BFFF
FFFEOAAIFFFFOOOAOOOOOAAOST 7FFF FBEtrA3[!]6felI O I Of,Af

146@ FEtl iitii H iiiil
7476 DArA 5 , 9 , A4OE 1C;rC 1CAEAFZ767O7676FO€ 1C 1t)f,9f,BJ

EfTAFOE 1E 1C 1B 1a1O, B,5 ! Ol A1A IOFlFFFFFFFO@TFFFFFFFFF
B I A 

=A 
7 @7 0E I C 7 C --E -1 F 1F t F @F 07

14AO DATA'A,3,AA7OF@E7E7F TFFFFFFFFFFO@FFFFFFFFFFD
A9BOCODACOCl AlEFFFTFFFFFF. 6, 5, ;JAFBFAEIEJFFFEFEFgFf,
OIFFFETCI:BI:OAO.196A61646.'\S6AIFFFFFFFFFE

1 49O ]JA TA 7, 7, :,EF CF Ets F 7 ?F QEBE@EAEZEOF OF OFOFAFCFCF

1 7 3O DAr A a, 4 | OC t C -14 -147 C 7 CTCFCFCFCBCTAFOEOCO
A60 AOAOC OEOEOEACZ C6 E OEAEBEA EBCA

174!, REH i Il !r O ri r rl
175O DATA 15, 1 1 , O 1O 1OIOf,A7A7A7O7O7O7A3B-'\BIA7

A.1OF I F AC3B 7 F 7 F F FF FFFAABQ9OFFFFX AC O COEAEaF EF BF
aF@767

1 760 DATA S,S,ATTFFFFFCTAAABFFFFFFFFFFOAAAOA
1 Cl 63636f, 63C r C 1 COFFFF F FFE, 6, 6 | EOFAFEFETFSFFFE
D I 6 I 6006F F F F AOA 1 0 1 0f, OT0E9EECFBFOEOAO

'1 7 7 O DAT A 1 2, 1 4, BOCOEOEOEAE@FAEAEOEAEACACOBA
1786 REH iilii P iliii
1796 DATA 5r7r66OC1Af,BilBf,Bf,Cf,FlF1FOFO3O1Af,f,F

A I I]trCtrC:]Ef, F1 FC!F67OAA L. A. 
=. 

A lAAO6OCFFFFFFFFFFB

C

FOf

E

7

l
@

55 A&B COMA)TING NOVEM*B 19

MODEL B/ELECTRON PLUS ONE

1?1O DATA 6, 6, FAFCFCACAACACAEBEOEOF6TAT838:030606
OCOCOFOFBFCFC3ClCl A3A

t22A REr iirii B iiiii
l2f,o DATA 4,4, O4OE 1C-lCl COEAF@7O7g7A7OFA€1C 1Of,9,r83

B:rTOEOClArA3A383CsErFOFOFOTgJ t7, 4,AIAlAtAFAFFFFFFF
OA7 F F F F F F F F F AA0A0=A3036A00A0g I B7 F F F F F F F EF A

1t4O DATA 4 | 4 tzOTOFOZIELF TFFFFFFFFFF@OFF FFFFFFFFO
aooFFFFFFf, AiOTOFOFFDF9FI FOFOF r 5, 4, 3BFBFOEIEsFFFEFE
F9EtrOFFFFEFCFBFAAOUQF F F F F F CCCCCCCCFFFFFFFFFFFF

1 25O DATA 6, 5 r SAFCFEFFT?FOEOEO€9EOEAFOFOFBFAF CT CF
cF cF a 7 0 6 a 6 @E O C OC OCOCOB O

126A kEH iitii c i'iii!
1 27O DATA 10, 4, A I B3A -a@7 B6OABAB I E3O7 A7 OF I F t F 1 F OF67

a76a@1@1A1O1OtO1O1 ,4,4 tOt67 tF3FTEFBEAl]ABF I FSFTFFFF
FCOAOOOFFFFFFBBCOCBEAEQF @F @F AF BEBCBBB

1"BA DATA 4, I 6,FTFFFFFFOFOTOAAAFFFFFFFFFFF€ADAOOA
FFFFFF,S!4ICOFOFCFEFFTFf,FFFFFEFCTOTBS630lOlFFFFFFO
lArO101010aA7AT AF I Ef,830

I :9O DATA 1B,B, BOCOEBEOFBFOFAFAFAFCFCFCFCFCFCFBFII
FOEOCACOBA

r30a REH i:iii D II!
131A DATA 3,7,7B3C1ElFIFOFOFBFAFAFOF@FAFaFAFBFOFA

FgF AF OFAF6FOFAFAFOTATOSA t, A, 3, 8OC1Cf, CTEFFFFEFAFSEF
F EEZEBF F F F EOEOEAEOFSFOFEFEFFFFF F 7 F 3F AF

I JzO DATA 6,a,AIOOTFFFFFFFFFFFAAOOFFFFOOOOO@FFFF I
Bgc66O6A606ACtAFFFFFFFFFFFF,S,:,fE6OEOEOEIFFFFFFFE
FCFlO3AFFFFSA}:JO3g3FFFF19f, 16A6O6O6Of, OlAFFFFFFFFFFFF

133O DATA 3,a,8?1 4J46CDA9BSATATAFAFBFBFBFOFOFAFBF
AFAFAFBFCFCFCFCF E7 E 7 CF CF BF AE0EAC0
1f4B RE|! liill E itii:
1356 DATA 1A,4,O1O3O3O7O6OAOSO1@3O797@F lF lF 1FOF67

07 oa@ t@ lotor @tolo 1, 4, 4 | atoT 1F -\F7EF8E@COAF 7F3F 7F FFF
FCOAP]OOFFFFFFAOCOCOE 1 E-]F7FDF9F 1 EBC6BB

1f,6a DATA 4,6 tFFFFFTFF@FOTAAOoFFFFFFFFFFFEOO@OAAF
FFFFFfATAFBFAFAFAFBFOEACO,5,4, CAF OFCF EF F 7F 3FFFF FEF
c 7 67 Aa@aO t A 7 F F F F F F O 1 A I 6 7 0 I @ I A3A7 A7 bF I E3A3g

1370'DATA tA,e,A@C@EBEAFaFOFBFAFAFCFCFCFCFCFCFBFO
FOEOCOCABO

13AO REr'l i!|: F iirii
1 :i9O DATA t 7, 4, B7 A7 B7 07 O'/ A7 OE@F 1 F l F aF 7 F 7 C7 E7 E3E 1 E

@h@4, A, 4, @ TA1 @FOF 1 F3E:E3ESEFFFFFFFF FFBoAAF FFFFFFF F
F5EtrE5E3E]C3A2O

1406 DATA B, 1 1 , AOBOAOOOOOOO@O@ABOFFFFFFFFFFAAOOFF
FFFFFFFF , 17 I 1 I , FFFFFFFFFFOOO l FFFFFFFFFE

141A DATA 4, r: , OE 1 Ef,E3C7C7C7C3E5E 1C 1C I C3AFSFEF6DB
AOTAEOEACOCOBU

1420 REt'4 iiiit 6 iiiii
1430 DATA 11 ,6,O1O3@7OFAF 1E 1F3F3F7F7F7Ff,F1FlF6FOF

a707@7 A7O606 r 5, 6, Q 1@7 !FSFTASOFFFFFFFFFFOO!lOO1 BSA3C
7 C7 EF F F FFF F DF DF AFAF67 646I

I 44@ DATA 4 | 4,3FFFFFFF@9AAZAFFFFFFFFFFEOCoC@FFFFO
@ooqo6oaaoaaoaococBFoFFFFFFSF, s, 4, EoFCFETF r FOFFFF9
F OE@EOOOA@O@F F F F o20A600006a0@AA 1 0307 | F F EF CF BEA
87 sr aEbt L4BA



:o

7A

ff
AF

7E

.EF

a7

D3

iFOC

C

Cf,

tFO
IAI

.9fa
r] I]A.iA I] 15J ] DT:CF-BF87OFOE@EOEAF@FSEA

d DA] a 1 ! !-, OIA76F 1 F 1F1 F07OIO I AOAOOOA I A:B-4Ae,OCA

=:-F iF6TAAAAA@AlAtrA6ACOE l FfFfF r FA707 . | 1:t ' BACTOAA
FFFFFFFFTFCTCl A 1bA@OOOAO@ IC 1F F FFFFFFTFtr 1C l SOAA

:?A COMPU|ING NOVEMER 
' 
984

FFFFFFFE 1B 1Bf,C3C,1Cil0ijB I BlFFFFFFFE, t | 4 | 
'AEACZCACALOE 1 FFETjFECAe6A 1 0 1 B 1 0 1 0IFFFFFEFACA9AAABZ@ I A t@ | A 1A I BF

FFFEFECA
:a9o oATA 6, € r I CFaFEFBTAFAEAEAEBFOFOFOFSFCTC?A7A1

OFOEOEAEOFOFOEOCO
i1AO FEt'r tlill x iiili
: 1 1 O DATA 5, 5. Af, A6AE 1 E 1 E 1 E 1 F 7F 1FAF A7g l A@@AO@AAOAO

oooo@Dz@oo:,ac7E 1E1FOF6F66, 1 1 r 1l ,AAEAFAFEFFFFTF 1FA7
o1aoa10:6ftroco

"T:A 
DATA A , 7 t OCIC:CJC]ffCtrCBCFCFFFEFFFFFFEFfF]DI

ctrcll:fcf E;1ftrclo, 6 | B I a 1!}lalatra10 !a 1Ea@c ,-.aczaooaBoEa
FEFEFFFFTF 1FE7OlAOOIA1
l1tr4 |)ATA 6, 9, AACOCOEAEOE?ICAA@A0LAOAAA@AAAAOaZAAA

)"1C!IEAEAE@FA|CAAA

,.-140 REt4 ltili Y iliii
: I 5A DATA 7 . 6 , 1A 1a 1A r L- 1F 1 F l FOFATB;jO;IO6EFOF r E I E I E I

F lFOFOFAFAFATAT OrOl , 7.5 r f,Af,B1C l FFFFFFFFFFFFFOOOAFF
FFO:Of O1 g 1 O 1 A:JCf C]FFFFFFFFFFTF
?160 DATA 6 ta, 4A6@TATEFEFFFFFFFFFFFFAO0OFFFFA6A6B

I ;BC13L]BdO7O7f]FFFF FF F F FIE I 7, 6' 6 10f, Of, O6FEFEFEFEFEFEO'6
O6FEFEA6AAO6OE I ETEFCFCFCFAFBEOSO

:' l 70 DATA 6. 1 5, FAFCBEAEAEAEAEOEOEICl al E1Af, Of,of, Of,E
I EOC
zrao REM lli|l z iiir!

7A7@7@'/07OFtt- tE38:Et r 1l r 1O, AABOBACOCOCOCOCOC r Cf,C7AF
SF]FTFFFFCEGEO
:2!IO DATA A I 7 , O l Of,Of?56f,6A6'16 !TFTFFFFFFF FFFFFFFEF

rrE:6tr6tr6?6@6@4O ,7 t I tB IOa6FTFFEFCFCFEFOEOAOAO
221O DATA A, 6, ICfCFAFABB]@347@TOTAFOFAFAFAFOFOFAF

a7a787A78707oEOCO

2?tr@ DATA 40 tO, , 17 ,2@,AlA167
224A DATA I I , 1: , f,A7F67EAFBF6F8Fa7F7F]F]F]F6O , r 1 , 1

4, A7 7F aF 7 FF TCOC66O6OtrOFFFFFFFFFF
?:5O DATA 11r I I , EOFaFCFEFETEIE 1C:IO6OFSFCFEFEFEOC I

C1E
??60 REtl iiili b iii!i

F F F F F F F F F F O@OSOA6AO 7 O 1

lzao DATA 1 4 , 1 I , FFFFFFFFFF 1g3O69]EOFBFFFF7F1F6F ,14
r 1 1 , FFFFFFFFFFAOAOOAOAOOFFFFFFFFFF
:29O DATA I : r I I t 4OEOEOEOFOFAFAFATCTESEf,CFBFBFOFOE

a

:l1o DArA 4q.A. ,77 , 16,A|O3O7@7O3O3O1
21:O DATA 15 . 1 4 , FFFFFFFFFFCAEOFOFOFO6o , 15 . :e r FFFF

?'rii8 DATA 14 , 1 4 , IOFBFBFCFCFEtrE 1E 1C 1A3O2A
?tr40 REH iiill d i:i;i
2150 DAlA 1O,26, O;rAf,O1A1 , 1 O , 1 1 ! EaFaFAFBFAFDTDTFfF

-aF 1 F tF OF bF A7 A70aA7 0E
::6O DATA 13 , I2 T TFFFFFFFFFOAOOaBA6COFFFFFFFFFF , 1 :-

. T 2 t FFFFFFFFFFAABAAAOA@AFF FFF FF F FF
:f,70 DATA 1 1 , 1?,40EOEOEAFOFAFBFATCTEf,EtrCFEFAFAFIIE

6
.2384 REl,l liiii e Iiiil
2390 DATA 4@tO,.15 | t7 ,A|@3O7OFOFO7OaA|
24AO DATA I4,14, FFFFFFI:FFFCOE I FJFEFCTEfA . I 4 , 19 , FF

FFFFFFtsFCOEO
2416 DAIA l3r I4,3OFBFBFCFCT ESEf,E1C1CIB1Sf,B
2420 REt'l l il { iilrl
?45O DATA tT, I 4 |O1O7@F 1F3F3C1Ct ElC, 14. 1 s, 66@L@6FF

57

.':Of,O 16161O l BfF6FFFFFFFFTFOF
:.TA DATA 7, 5, COEAF AF:C7 FF FF FF FFF F F AOOAFF FF@4OC9A?

. : TEBC06FFFFFFFFF F F F, 5, 3, q 1@.187OTOFOE9EFFFFFFFFFF
]."..FFF3EZE 1 F 1 FAF AFO7O1 FF FF FF FEF CF E

r : c DATA 4 r 1@,COAA@OAAOAOOOOAOFCFCFCFEFaACOCFIFf
- | Idtt@OAOlB?tAAAE BA

: la DATA 1it , 1l , O 1 O 1Ol6f,A7Z7O7O7O761O3Oa@ 1A 1 , 5 . 7,
] ]: 1 F3E]BTFTFFFFFFFBOAOBAFFFFDOCDCAEAEOF AF BF E7 F 1F

:40 DATA -1, 7, ATTFFFFFCT6AAOFFFFFFFFFF@A@O@AFFFFC
: I : f6f,6f,6]C 1C l COFFFFFFFE , 4 , 4 , E[tFBFCFETF:]FFFETCf,Bf

.- r 6000FFFFBAA l gTQ.IATgE?FBFFFF FETBfAlAAAOOI
: -o DATA 1A j 4,BOCOZAEOEAEOEOEOEAEOEACACOAA@B@AAA: 
- .]EOFOFBFEFOEOED
rio REf4 iilii R iiiii
:-, DATA 4 , 1A , A6OC 1B;lBf,AtrB;rCf,F 1F l FOFA:!A@@IAI@--.A-=

' : IaEOF lF 7F@FA7O1 ,7 ,9,A1b-1ObAt:FFFFFFFFFFEABOFFFFA
]...?@ 1 B 1 E]FCFCFAFBTO
::A DATA 6, ?, COE6FAIFCTFFFFF FFFFFFAEABFFFF5ZEZFAF

. : ::I]FF7Ff,F1FA;], 5, 5, OIAIO]O]Of, BAFFFFFFFFFF0j.1@=FFFF
.-:ooo l a l o I aoFoFEFF F F F F tF AT A:.
: .O DATA tr r f, ! 6OEACACOCOCACOCOCQTEOEOEAFOFOFBFAFaF

. i :_ BCOE@AOAOAA@AEOEACAE@F 6F 6EOCA:-ro REt"t iilit s tiiii
: I t DATA 1 ?, I Z, Bt6=A7 @F lE 1 E 1 E I E I F 1 FOFOF6T@7@=@ I q

.' : . 5, I I, O I 6f, O7O7 AEF CF F F F EF @7 07 A7 @7 @7 07 A7 A7 AF DF F --C

=:13 DATA 5, 5, TCFEFFFFFFOF@7A7B7t7E7C7C7CFDFF7C7C
. - =7EiF tFOFAFETFaF lFA7Oa,4,5,OJO7OE 1C I C9C9E9E9E9E

. :AfJAF BI'B7E7gf, B7EDts9FAF6ES@ IO3EFFEFCFBCA
: r" DATA 4, I A, BAEO6A6A6OiO6\Z6O6OCOCOBABOA6BECACA

_ _:;, ot: @EoE@cocoa@::.r liEr,t i ilii l titli::.- DATA 5, s r 6f,O7OF 1E i E3C3D1D7F7F7E7C3F 3F3F3F 1F I
: tF@FeiFoFoFaFoEarEoc 1a 1a,5, l2, E te7 TFaFTFFEFEEACA@
J J Jf FFF TJFF F FF6OO6OOO@FF FF
'ra DATA 4, l? TaTFFFFFFFFFFOOAOAZOOQASAAOFFFFFFFF
,' a llz@ab6F f. ts F \ 4 i6,aoFaFcFEFFFF 7F IFOFETOaAF _aDF9FAE
- :44@ooa@o6F F FF O 1@aO70F TEaE
: -u DATA 9 ,9 ,AAE@EAEAFaF OFOFBFBFBFBFBTBTATAFEFAF

. :JCAL]O

.:.1 DATA ? | 6 | 1E -1C7B7B7A7A 7 t7a-17aEaEa9aBaFaF7B707
: zqqglaT lFar7F'iF r FoFr F 1c3o. tr, a . oaoF 3F 7F FFF CEABO
: L FFFFF T !: OOOAFF F'FAfO I O 

' 
O I AfFFFFfJF:FFFFFF

JO iiA IA i],']. F-F:|:FFFFFFF''FOONAQAA@FFFFFFFFFFOAII@F
.. .8T]86']6O::Ff'tsI 

I]F 
''FFFFF . I , A , BAFEFCFEFFFTTF IFOT IF

-4eut)ila@qoF F F t @oltraaaooa 7 F trF F FF FF FF FF
. : J )Al A :r, l:. EACBFBEOF OFOT: AF AF ATA /B78FAFA7'77^EAE
- rnBocaEaFoFsFf 7c787aEo

; f DATA B, B, Af,O7AF 1F r F I FATA-.\@IA@AAZAAI AfA6B6AC0
. -; 

-.1F LF:A'747 .A.8 . AOOOOOCAFSFFFFFFFFTFaTC 1A 100@AAA
.. : . ]I FF trFFFFFFE
'J] DATA 1 A J 9' A1O1O1 gIElFFFFFFFFEl BlCf f f, l:]C:81 

=P1..-'FFE, B, 14, 6AEACOC4C@COElFFFFFEEOBAETOlAlOl O]9F

:i]E 1f l FFFFFFFFFE
]]A DATA i1 , ] . A 1 A 1 O 1O 1E T FFFFFFFFB 1A 1C]C]C]C]A 1E 1 F

PROGRAMMING/PRINTER

I

aoa

CONTINUED OVER:



FFFFFFFFO6Oh66
2440 DATA 17 , IE IFF?FFFFFF F I I7,IATFFFFFFFFFF
?4EO DATA 16, t 4, -iOFBFCFEFEFETCSA3O6O
2460 REt'l lllli q lllll
247O OAI A I 4 r 1 3 r 6 I 0 I O503O3A3AL SOASOOO@OOA l, 1 1 i l 3.

7 F f F F F F F F F COCOEOEOF F F F F F 7 F 7 F EOEO
24SO DATA r l f 15, FFFFFFFFFFOOOOO0OBFFFFFFFFFF, 11 r l

2, EOF 6F gF 8F F 7 F :3E 1 A3OFCFEFFFFFFOFOSO 1

249n DATA 1O, I O, OCI C3C7CFABA3A3B7A7A7S7A3CBCFCFC'
cFaF060
256t REll tlttth tt!lt
25rO DAIA t?r19,04g6g3$3grO7AF1ClBr1l I t2 tB666A6FF

FF F FF F FF @OO L@3O7 6F gF 07 @3O'
252O DATA 14,I I t FFFFFFFFFFCOSOOOOOEBFFFFFFFF7F ,13

| 1 I I O 1 FF F F FF FF FFOOOOOOOOOSF F FF FFF F F F
2530 OAfA l?t tl,BOCOEOFOF AFOE2C6B6OE r Cf,CFCFaFBEOa

o
2340 REn t' !t I i ! !l
2550 DATA 16 | 18 rOlO3@747@3A1 116, tA.OIA3C7C7A3A7
2560 DATA 13,17,C@EAFFFFFFFFFFDO,17 l IB IF FFFFFFFFF
257@ DATA l7t 15, FOFCFEFEFE3C 1A1A
25AO REI'| iiill j iiiit
2594 DATA 1 S ! 1 6 r B4BE1 F I FOEO4 | t 6, 7 6, O366QE 1 FsF l FOF

07
260S DAT A 1 8, 1 7. T FFFFFFFFO, TB, 16, FBFFFFFF3FO7
261@ DATA 16, t7 ,A6BE3CFAF@EOCO
26?6 REn tt iii k it!i.!
2630 DATA 1O,28, 1S1COF@7O7QFlF tCaO?O t9, t 3, OIOCI'CF

F F F F F F F F F OOOOOOO L6307 0F 07 63A I
2640 DATA 

'2,la,FFFFFFFFF 
Ff,O5l CtrA7BFDFF7E3EBAO, l2

. 1 3, FFFFFFFFFFEggogOAOCOF T F F F F F F LF
?6SB DATA l O r r !', IOIAFSFCFEFEFCTASASO6OCOBOEOFBFEF

E7C3g30
26,50 REr iiiil I iiiii

"674 
DATA 1 5, 1 5, l gl COFATOTOF tF ICIO?@ 1 1 7 . tA t FFrFf F

26A0 DATA 17I lB,FFFFFFFFF F, 17, 1B ! FFFFFFFFFF
2690 DAIA lst 15, lO38FBFCFEFEFC7A3B3@
?7OO REn i ll!l m il lii
?7rs DATA 40, O, r 5,5,61050307O707O3SO@OO000@1a:03O

7 07 qsooooooooo t 030307 07 ossoo 1 0s
2729 DATA 7 | 6 TSOFFFFFFFFF F3O6OCAAOCOFFFFFFFFFFSO5

OCoAOCoF FF FF F FF FF BO,S. 7, F F F FF F F F FF @qO@@6O@OOFF FFF F
F F F F OOOOSOOE@OF FFFFFFFFF
27fA DATA A, . 5. l Of,BFCFEFEFEFC:S l OOO l OSAFCFEFEFEFC]

Al AAAl OfEFCF€FEFEF-Cf,A 1O
2740 REH iirir F ti tl
r'156 DAr A 40,0, .lA. ta,0|A3A3A7A7A7O3OOOO6O@AV|A_1A

:'10j7,J703
]768 DATA 1?, I ?, SOFFFFFFFFFFSA6ACE'AACOFFFFFFFFFF T

1 ]. I :. FFFFF FFFFF@OZOOOEOAOFFFFF FF FFF
?77e DAlA 1 1 r 1A r 1 Olrlti CFEFEFEFCSA t AOO l Af,BFCFEFEFEF.

:789 l:rEl'l lil;l o iiill
--7ro DATA 40,A,, 1E], lA.Ot Of,O3o1
?o06 DATA 1.i. l:, trF:FSFTFFFEAEBFBFOFFFFTFTFTF ,13,1

-1 \ F F F F F F F F F F @OOBAAOOF F F F F F F F F F
2Alg DATA I 2 , I tr r I BFaFEFAFCFC:IEf,E 1C I CFBFaFAFOEB
2A2A REm iliil p :jili
:ala DATA t@ | 12 ,g|036TaF0F6FOTAIOOOOOOO|Oa@TOFOFA

7Aa I t3, 1 7 \FFFFFFFFFF _1@6OC@A@CAFBFFFFFFFF3F

FFF, 1Or 1 l , SOCODAFFFFFFFFFFFOFA7A7A7C3CFAF@EOC0A@
2B5A DATA r I r ?A t BE:CFAFAFAFCFEOEO6
:a6a F.Er4 l:i;i q Iiiii
2470 DATA I t, 13,6|g3O3A7O7AF lF 1FOFO7E7O3O3O161O1 |

1 1 , 12, FFFFFFFFFFAOoOAOAOCoFFFF FFFFFFCOSO
SBAO DATA 1' , t 4 r FCFFFFFFFFAT0IB[65E6FFFF FFFFFF, l3

, 1 4, BOCOEOEOCOABBAADF F F F FF FF F F
289O DATA lts | 12,@706IEFCF CFBFCFEOEOz
29OO REtl il:ii r iiiii
:1 c 1 a DATA 4A, A.,' 3. 1 -a, O I A307 07 030 1 0606@00 I 0307 030

I
2926 DATA t2 | |2,C@COAOFFFFFFFFTF 

'ACOAABOCOE0COBO,15,20t FFFFFFFFFF
2930 OATA 13,17, l Af,AFAFCFEFEFA3ASB6B
2940 REl, : li ,i s i !i il
2956 DATA 25,l3,O1[!l . 12,12,B3O7O7BFAF 1C3E3Et ElEAE

OEOCI FFFFB
2960 OATA 

' 
?, I3, FFFFFFFFFFBSBSOlOf,O7tF3FC7B1A| . t2

I 1 1, AOCACOEJF5FtrFAEOAOABCAEOFFFFFFFFTF
2974 DATA 1l , 1 1 , 061E7CI:D7E7B7A7q7t7C7E1EtrEFCFBFAF

oFo
2980l REH I ir ii t !; iii
2990 DAIA 40,O. ,l4! 14, AS07@F |F1F'1FFFa767O7A7O7
3AA6 DATA I 5, I 9, FFFFFFFFFF, I 6, 19, FFFFF FF FF F
.lo lo DATA 14, 15.l O]8F8FCFCFEFE7C3A366O
3E,20 RElt I i lil Li i i i! i
;raf,o DATA 40, B t ! 9. 1?. Of,6f,@7@FoFOFO7o?g@6OOOAAO?O7

aFoF@Fg7g2
. 3O4O DATA 1t r 13, FFFFFFFFFFAOOOOABOOOOOFF FFFFFFFF.

I T . 13, FFFFFFFFFFOOOOOOOOODOOFFFFFFFFFF
5O5O DATA I 1 r 9, FOFBFCFEFESESC I BSA6OCOFOFBFCFEFE rq

rc3B3o j

f,O6O REll iiiii v iiiii I

3B7O DATA 14, 24, OrO1, I r, r 1 r 3F7FFFFFAF67O3OIA3O6O4
rc3E3FrFOFO701 I
sABO DATA 12, 1 l , EOFFFFFFF FFFAOOOOOOOOaaaFFFFFFFFd

F I I3r 1 1 I FFFFFFFFFF0AABAO@O@OOOFFFFFFFFFF I
3O9O DA TA 1 t I t t | 4OEOqOEOF gF OF @F EF C7 E7 E]C3BFOFBE6q

oco
:llOO REI'I :iiil l{ iliii
f, t 1 o DATA 4g, A,,5 1 6, 3F7FFF FF BFO76ag |O3O6OC 1 Cf,Ef,Fl

F OFA70 tOtO3660C I C3E3F I F6FO70 I
312A DATA 6,6 TE6FFFFFFFFFFA66A6OAODOOOFFFFFFFFF

6A@O@g@@@@AFF FFFFFFFF, 7 t 6, FFFFFF FF FF AO@OOOOAOOOO
F FF F FFFFAOOOOO@OOAOAFF FF FF FF I:F

OFBFDTETE:JC3AFOFOEAEBCO
tr140, REI'I rr iil x

ooo4307670301
f, r 60 DATA 9, 1O, COCOCOBOCOEOFAFEFFTF tFATAf,ODf,OCOO

coEocaao r 15, 13, oIa5?BEoFBFEFFFFTF1FO7@t
fl7A DATA 9, 10 i 3A7C7E3C 1A6OBOO6O6O@@6@OBOEOFAFEF

FE7C7060
-J1AB REH tlir i y
f,r90 DATA 4g t@, , t 1,1",6aO7OEtF IFIFOFOTO3O6AC 1Af,E

F 

'FOFO7f20lo DATA 14, I ?, FFFFFFFFFFSO@@9aaAO|FFFF FFFC . 12.
4, Q I AaFF F F F F F F F EOC t C3B 7 OEOCOAO
f,?18 DATA t l r t 7, FAFCCCCEB6O6O6A6O5BC-1846
:27,] ftEn
5?3A DA r"A 4@. 9,, I 4, 1 5, A3g 60C I EAF AF 1F OF @7 07 @3
3240 DATA t3 t 16,O1O3A7SFqFF7E7Cf,S 1 r 1B,16t@1CsFF

FEFC
l?=o DATA 16, tA,7aFCE5C6g4O4

MODEL B/ELECTRON PLUS ONE
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Print
PBINTMASTER is a printer utility ROM, olrering pnwerlul screendumps. text dumps, ril€
dumps and mang olhers. PRINTMASTER olfers the best possible urilities, and plenty ol them,
fot.,usl one type o, prinler per ROM.
pRINTMASTER (EPSON) supports the MX, RX and FX series ol printers.
PRINTMASTER (STAR) supports th€ STAR GEMINI lox and the DP51o.
Versions for olh€r printers willb€ produced according to thevolum€ ol r€qu€srs lor €ach tvp€.

AII PRINTMASTER comhands are preceded by an asterisk and can b€ used in the same way as
Op€rating Syslem commands, i.e. they may be includedwithinBAS|C programs asw€llasorher
lansuas€s elc. ln addirion, BASIC 'resilent inleser variables' may be passd to the commands
within prograrns.

Just sorne of PRINTMASTER'S commands are listed below:
'GDUMP will allow screen dumps ol any mode. Mode 7 (TELETEXT) scre€ns can be copied
includins double'height characters. All 15 colours ar€ repr€s€nled by graduated gr€y shadins.
The dumF may be prinled in any direction on Ihe paper (horizontally or vertically) and can be
masnified b!, any factor in length and heisht ind€pend€ndy.

'WINDOW gives an inl€ractive means of delinining a graphics window. Iar easier th.n tha
normal VDU command. GDUMP will copy only rhe area within the graphics window.

'TDUMP copies anv text curr€ntlv on the scr€€n.

'GPRINTwill print a string olcharactersas larg€ as necessary (e.g. one character per pagel)rn
any ori€ntation, shad€, elc. for headings, posters, €tc.

'FDUMP copies the cont€nts ola lile directly to the printer, whilst ihe machine isb€ingus€d lor
other tasks, running programs etc,

Other commands include: 'FONT, TUNDERLINE, *ITALICS. 'TAB, .PAGELEN.

'INmALISE, 'DEFINE, and others.

033.35
incl.

tlou, ewlhbh
Printmaster (Star)

for the GEMINI rOX
and the DP 510

ORDER AS : PRINTMASTER (EPSON) 133.35 incl.
OR PRINTI\,,IASTER {STAR) f33,35 iNCI

llliuo

lho lllosC

046.00 incl.
WORDWISE 6 

'deal 
as an inlroducnon lo sord

pro<essins lor th€ b.ginner, bul is . poe?dul enough
r@l ro be u*d ieritusly by prolesioDlnuthoG (.r
leasr lwo ol rhe mo.r popular BBC Miconas6an"s
ar. prepared entnely wrth WORDWISE). Bei.s
enlnely ROM bar€d it Gcupie. mR ol lhe hetury
whi.h is u.ed ro srore rerr lr will operare lully on
casefie, dis or ECONET llev€lll). lr is nor spe.'fic
roany panrubr pnnl.r. nor &ps il requre a spe(ial
pnnteFdNer (an exp€nsive 

"trra 
on $me mrd

prd6ers). WORDWISE all@s.ny codes ro be
*nr ro any prinrer, ar .ny po6r wnhrn rhe rexr, by
us,ns a simple emb.dded command

For the b€ginher. lext can b€ typ.d strashr rnlo
WORDWISE and saved, loaded, pr.vrewed o'
pnnted imbediarely Once exp€ri€nce ls ga,n€d,
.ommands m.y be added tocontrollhe linallaeour
on paper. Sone of Ihe layout or',orm.rring'
commands are de$ibed larer. Ar any l,me wh,lsr
rhe rext is beins entered or ed,red . word counr E
dlsplayed .onhnuously on the top [n. L.belled
iumtron keys prdde lhe !*r enh rmple conrrols
ro mark any selonol lerr.nd lhendelere. move or
copy rr ro any orher posrlron Char.<rers (an be
qu(kly.onverred b€r@n upp€' a.d lowr..*.
. hatrg'ng (a5e ol enl,re paragr.phs rs?quallys'mple

Fomatlrng commands rn(lode the abilily tosphr rhe
dGirlrhr rnto pages ol.ny l€nsth, urhor wirh@t
head'ngs br lehngs Page numbets may beprinted
auromarl(ally urhin rh€ r?xr, including wnhin
head'nqs a.d l@linqs Commrds are provded io
*r (ar .ny pomr rn rhe rexr) lme lengrh.leli mrsin.
rabularDn po Dn6. l,ne spac'ns erc Texr .an be
cenrredo. a I'n€. ln&nrs and tempor.ry ndenrs can
be *t .nd caic€lled Output c.n b€ made to
autorurrcally paus. at lhe end ol . page, ..9. {or a
sinsle sheer le€d Rshr,usnlranon or reir can be
turned on and oll ar .ny pohrs r rhe rerr

Userdelined keys nlay hold any requtred srnns as
normal.nd us.d w,rh,n WORDWISE. in(lud,ns rhe
(odes tequrcd lo mduce key operanons such as

Moving around rhe t€xt 
's 

sihpl€. Cursor keysalone
move one Fsilion in any diieclionr CTRL and
cursor keys ros"rher 

'lme 
,n laiger sreps. a wod

lelr nshr. a pas€ up dlMi SHIFT and curer lcys
move as ld as posrble k, ihe rBhl,l"lr olrhe lne or
rorhe srarl ?nd ol theenl el.xl Th€* mv.mnts
are $ easy ro u* rh.r mny orher progr.m havc
.dopr€d exa.rly rhe sm merh(d

ARIES co6p.ribl. WORDWISE

A new versDn ol WORDWISE 6 ava able upon
requesr ar rhe rr.ndard pnce whrch ,s rully
cohpar,ble wrrh rhe ARIES B20 RAM bod When
l,lled alonssd" rhe comparbl€ WORDWISE. rhe
ARIES board allo6 rexr ro be prevpwed ,n EO
(olumns €ven wrth rhe Drmal RAM ,ollo{ rexr An
ulgrid. kom rhe srandard v.6on ol WORDWISE
E ava aue Pl€& ask lor deta'ls

UTISE(C) c.?.lt.i o@t. ttE

aav. -rt I r. t.rtLo- rr l.!la.va .arbd tartl-cd taat lc qrlDr
ae.i6 Gd tDtat"lhl t.rt
?]'avla ta6l
aFool taat

Pt.a.a ,rt.i dElca-
EaC ldt t t'1o.5

l,2t
3)
a)
!,a,?,
a)

ROilSOFTWARE
for the BBC Micro

E
l6 Wayside, Chipperlield, Hertfordshire. WDI 9JJ Telephone'Kings Lansley 1092771 69727

ONCEPTS
UTEFI

^S.
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BPITAIN
The tr6t rn o senes o, edJcol.onor Geoo'o6hy ond
tuloov orooromt Bllorr co-es coro€te w'ih lh ee
seB or ICsb o-nd rnes6moy be veryeosrly chonggd by
odd'ng DATA stolem€nls rn lhe Bos'c progrom Full
rnstucllons o^d qnd mop rupplied

PPICt C6.tS lntroductory Otfer C5.95

BEEBPEN DRAWING PROCRAM
A coao'ghensrve Mooe 2 coloJr drowrnq p,ogron
ollowr^g pol co-molds porrirq cric es -rerl
cho'o cle, de'ining sov 190rld loodrlg lciopeo drsc
ollio be selecled ond used wrrh lhe riohto6n

PPICE Cl'|.95 lnlrodrrclorv Otf-er C9.95

trlatapen

t

S U P ERIOR
PERFORMANCE

a lnsensiiive lo ombieni
lighling

a Respondslo diffgrenl colours
a Progrom occessible LED

lomp reodout
a Swilch lor progrqm control

BBC Lightpen Progroms Elatapen

SUPERIOR PROGRAMS
a Tope storoge of yourwork

a Good documentotion
a tjsefioutines

on
provided
lope ond

on priniout

The Dolope4 Lrghlpen llsell corres complele
wilh hondbook Soltwore on looe tncludinq hvo
drowing progroms ond o plrnled lishng
showrng usefu I roulines.

PRTCE S25.00
Two drowlng progroms, SI(ETCH ond SHAPE-
CREATE ore included wllh lhe Ighloen ond lhe
progroms shown obove moy oe ordered
oddlilonolly or seporolely os lequrled
All orlces obove include VAT, posloge ond
pocking.

Pleosesend yourcheque P.O.lo:-

Depl. 4, Dotopen Microlochnology ltd.,
(ingsclere Rood, Overlon,
Honh- RG25 3JB

e
IEI.EITXI DISPI-AY CREAIORiEDITOR

Allows the blsy p.o96mmer lo qurckly creole Mode 7
colou qrophics ond lesl screens for comb nonon inlo
hi! or ne, osn orooroms N4ovoble
ollows use or'coriptete sc,eer ro gropl^,cs Full
lnslruclions ond o drscussion on telelexl reolures ore
Fovrded PPICI 99.95 Inkocluclo Otler 97.95

Ieletext
IisPlnu

0ltaral

BBC DUAL DISC PAYBOLL PROGRAM
For 1 50 employees with 100K disc using random access
operation.
Calculates most tax codes and national insurance rates.
Calculates up to 24 fixed deductions per employee includ-
ing employers and employee's pension contribution and
S,S,P,
Prints payslips, cheques and cheque list.
Has coin and note analysis.
Has a complete end of year routine lor tax returns.

BBC B DISC MAIL MERGE PROGRAM
Produces personalised versions oI a standard letter by
merging names and addresses held on a data disc with a
standard letter produced on Wordwise or Merlipscribe
word processors.
Prints letters, envelopes, two abreast labels and the com-
plete rile including telephone numbers.
Comprehensive facility for selecting and printing using
any user detinable criteria.

BBC B DISC MAILING LIST PROGRAM
Stores up lo 350 names and addresses per 40 track disc
or 700 per 80 track disc.
lncorporates comprehensive search lacilities for selective
printing of labels. envelopes and lefier headings.

<irrtl

MICFOS BBC B f395 + DFS [469
Electron t199
Spectrum t125

MONITOR Colour/Green Novex '1 414 f 228
Green Sanyo DM2112 f80

pRtNTEBs RX-80 L259
Rx_80 F/r i295
Gemini 10X 9256

OISC DBIVE Single 40 track l OOK i.140
Single 40/80 track 100K 8299
Dual40 track f350
Dual 40/80 track DS L415

SO FTWAR E
Payroll :- 40 or 80 track 149.95; Torch 280 t74.95
Mail merge :- 40 or 80 track f39.95;Torch 280 t69.95
Mailing list :- 40 orS0track f19.95;TorchZ80 f29.95
Caniage 50p.
Discs from €1995. cassettes from t0.55 and joysticks
from tl1, leads from f2.50.
Just arrived hard covers for all micros.
Business systems customised to individual needs such as
word processing, payroll, employment agencies and
chemist.

All pricBs inc VAT. Postage extra.

SEN D ORDERS TO

CYB CO IVI PUTERS
9 Crown Parade, Crown Lane, Morden,

Surrey SM4 sDA, 01 5427662.
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Plotting

Meet the plotter which is
not content with pens. !t
is a CIUC machine into the

bargain.

You may have seen the Parfitt
Ploner at one of the many shows
devoted to the BBC or perhaps
rhe local school has invested in
one. If so, you will have noticed
that it is never without a small
gathering oI int€rested p€ople
asking what it can do and then
making suggestions!

The Par{itt Plotter ls one ol
those additions to a microcom-
put€r sgstem which opens up
whole new areas, some of which
have apparently nothing to do
with computing. New skllls away
from the keyboard/monitor en-
vironment have to be learned.

The basic plotter its€lf is a
somewhat H€ath-Robinson look-
ing device but lums out to be
wonderfully functional. "Minimal
€ngineering" ls one ol the
phrases used by the designers.
There ls no doubtlng the r€ltablll
ry oI the Parfitt. Some of the
original plotters have now been
going for nearly lour years
without a chang€ ln the threads
which guide the plotting arm
around the base.

FI.AT AND
FUNCTIONAL
The Padttt Plotter ts a hadtlional
flat-bed plotter. The melamine
covered bed can take sheets of
pap€r up to A3 size and, more in-
rerestingly, other, thlcker, sheel
materials.

The baslc t270 unit consists
of the bed, the rails along whlch
rhe pen holder tavels ln the X
and Y axes, the two st€pper
mctors whlch conbol the move-
ment and the interfacing wilh lh€
micro.

The plotter plugs lnto the
use! port ofthe BBC and takes its

power from the auxiliary power
port on the Beeb. There is also a
purpose-built power supply, the
PSl2, and an edhanced version
needed for the drill,/router at
rachment, the PS24.

Under soltware control, th€
Parrltt Plottq can use any of the
three colour peng to dlaw
anythlng from a printed circuit
board to a bunch oI sine waves
plotted on your screen, and lots
more ln between. Graphs and
charts play an imporlant part in
many areas of a school cur-
riculum and the plotter is an ideal
way of producing hard copy.

There is no reason either
why buslness graphics should not
be produced although the Parfitt
Plotter does lack some oI the
flner points oI soltware control
now bullt lnto the n€west
busin€sr plotters lrom Epson and
Hal. Here too the advantages of
being a flat-bed rather than a
movlng drum plotter, can benelit
the user.

Pa itt ar€ cunently dev€lop-
lng a larger verslon ofthe DP 025
lor a business user who wants to
produce packagtng materials.

Hard copy of computer
graphics is the most stuaightfor-
ward use to which the Plotter can
b€ put. from the Logo graphics of
primarg school children to the
complex functions of an A [evel
mathematics course. Some of the
available software includes a pro-
gram to do the latter, but since
the Plotter is entirely under soft-
ware conhol then anything on
the screen except for "painted"
areas can be sent to the Plotter.

SOFTWARE
SENSE
The Parfitt Plotter comes com-
plete with demonshation pro-
grams on disc or tape. The
method by which the controlsoft-
ware has been implemented is

sensible and practical. A numb€r
o[ machine code routines which
conhol things like orientation,
size, X,Y movement, curent pen
in use and plotting speed, can be
called from within a BASIC pro-
gram. Each routine resides at a
set memory location, which can
be allocated a m€aningful nam€.
The routine can there{ore be call-

ed with ease by the most inex-
perienced programmer. Each call
can involve the passing oI various
parameters to the routine.

The routines and ASCII
look-up table used by the Plotter
software is stored fiom &1900
upwards and PAGE appropriate-
ly altered. The routines are
however free to be placed
anywhere in free memory. Their
positions m€rely have to be
known to the rest of the program
calling them.

PMOVE moves the pen car-
riage within the allocated logical
plotting area with the pens up.
PDRAW selects a specified pen
and draws to any X,Y position.
PLINE needs to start and end co-
ordinates and pen. It then draws
the line with the pen and lifts it at
the end of the operation. PBOX
uses two X,Y co-ordinates plus
pen to work out and draw a rec-
tangle. POFFSET moves the
logical origin to a new point,
X,Y. This is a quick and conve-
nient way oI relocating complete

ffi.,@rc* rr!Er36F THI
BBC rlICEO AtllIl €LEC
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drawings. PINIT tesets all the in'
temal variables.

PORIENT and PSTRING
are used in combination to Pro-
duce characters. The one
Daram€ter of PORIENT sets the
direction in which the plotter will
draw its characters. PSTBING
takes a sDecifi€d string, size of
character;nd choice of Pen and
Dlots awav. You can Plot out a

whole listihq if 9ou wish though
it takes a bit of time. Regular
western character sets are a bit
borinq and survive the dot-matrix
approlch. However. iI You are
interested in Producing
somethlng more enterplising; a

Chin ese vocabulary or a
medieval manuscrPt, then the
Parfitt Plotter should turn out an
attractive finished Product

PSEED varies the Plotting
speed between 1 (slowest) and
ten (fastest without qetting out ol
steD). Nine is set as standard
speed. Better qualitY can be
a;hieved with slower speeds and
theu are a necessilv when using
the' carriaqe to iarrY heavier
devrces like the opto/sensor or
when the scriber has to actuallg
cut away the surface oI a metal or
glass sheet.

This information is essential for
those using the Parfitt Plotter as

an exampie of conhol via the
user port as well as for lhose Pro'
orammino new aDDlrcattons." The-plotter is in ideal exam-
Dle of a Dractical device under
iomputer control. It should Prove
an excellent introduction to
students tackling stepp€r motors
for the Iirst time, and an inspira-
tion for individual proiects With
the addition of the drill/router
(the PS 24 power suPPlY is need'
ed for this option) the Plotter
becomes a CNC workstation.
Students can be trained to think
in the X.Y and Z movements of
the devices which can result in a
finished product in a variety oI
mate als.

The drill/router attachment
can drill holes in wood or Plastic
or rout Dolvstvrene or balsa
*"od- Polusturene tiles are ideal
for this purpirse and cheaP! All
sorts of projects could revolve
round the Plotter. involving
design teams, discussions on
manulacturing techniques and 50

on.
The scriber can be used to

etch scraperboard directly with its

tungsten point or to remove
phohesist from glass or coPPer
olates. One can imaqine some ot
ihe more arlistic results going like
holcakes at the school fete. The
idea of etching has insPired th€
idea of Droducinq comPuter Pic-
tures foi the blind. The final solu-
tion involves a "first", a computer
conholled Danel beater, which
can produie readable text for
blind'people and opens uP the

culinders which cao hold various
sorts of pen and ,ust about
anything else providing it is the
rioht sort of size. Users will come
ui with their own ideas.' The opto sensor produces a
oicture of qreater resolution than
ih" .,or.uJ monitor can handle
and given the conect contrast in
the original, can produce an ac-
curate representation on Your
VDU. Even without the full con-
trast of black and white.

VISIBLE
EXAMPLE
As well as providing for Program-
mino basics. the documentation
ooeiinto some of the more useful
-memorv locations, their uses and
how thev effect the control of the
plotter s[eppers via the user Port.

possibility of recreating black and
white photographs for blind peo'
Dle to "read" with their fiogers.' Another unexpected addi-
tion to the Parfitt Plotter comes in
the form of an opto-sensor. The
plotter, usually associated with
receivinq information from the
computer, can now suPPlY it in
the form of an optical scan of a
black and white drawing or
photograph. The sensor fits into
one of the guide tr:bes, Yz inch
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reasonable results are posslble -witness the scan of A&B's
July,/August front cover. A new
line-following algorithm, now be-
ing incorporated into the support
software for the plotter, makes it
possible to quickly store the im-
age of a drawing and then
reproduce it again with the plot-
ter's normal pen operation. The
line following routine is a great
improvement upon the "dump"
which had to scan the whole im-
age, plotting bit by bit. The
routine needs unbroken lines so
there is a zoom feature which
allows the user to patch up
breaks.

PARFITT
PIONEERS
When working with the plotter
and talking to the two men
b€hind its design and curent suc-
cess, one gets lhe feeling of belng
in atthe start oI something impor-
tant. The plotter is a pioneer in
th€ fleld of computer contol and
will be responsible for the in-
troduction oI many students to
the baslcs of boring holes and cut-
[ng slots with computer contloll-
ed equlpment.

The MEP are cunently con-
verting some of thetr graphics
packages to interact with the plot-
ter so that outputto the VDU can
become hard copy for further
study and discussion, and
redeslgn. The possibility exists oI
writing an all purpose program
which would interc€pt standard
BASIC VDU calls (commands
like MOVE and DRAW and
PLOT are all essentially VDU
calls).

The program would send
output to the screen and the plot-
ter if required. This would bring a
vast range of simple CAD
Packages into use with the plot-
ter, for example a CAD CAM
starter pack for all BBC owners.
One can visualise small craft in-
dustries gowing up around such
a system. Simple moulds can be
cut and objects cast in materials
like clay and acryllic.

In industry, commercial
CNC programs designed, say, to
produce a steel gear wheel read
like Chlnese to anyone but the
actual programmers. The lriendly

software €nvironment provlded
by the BBC means progams lhat
are easier to undersland- which
means that mo.e people can
learn more quickly. Students can
learn techniques directly relevant
to manufacturing processes.

The two men behind Parfftt
Electronics and the Pa ttt
'Wonder Statlon", as the plotter
will be known in the Unit€d
States, are the eponymous An-
drew Parlitt and former
Chartered Pateot Agent, Ian
Mackenzie. Andrew Parfitt

. designed the plotter to help teach
teachers of Design and
Technology. The thr€e pen ar-
rangement is entirely due to the
fact that the Parkers it uses only
came in three colours.

Like all good comput€r ad-
vances, the plotter was inltally
built in a garage solely by i{s
designer. Then Mlke Bostock oI
MEP stepped in and ordered
the plotter ln some numbers. He
also put lan Mackenzie, who was
thinking along the same lines of a
cheap plotter {or educattonalpur-
pos€s, in touch with Andrew Par-
fltt. About 18 months ago Parfitt
Electonics was launched as a
ioint ver|ture with the plotter as
th€lr number one produci.

RIGHT BLEND
Th€ Pafitt plotter has tumed out
to be th€ right blend of well
designed hardware, useful and
fairly friendly software. The star-
ting price of f270 (lncluding
manual, cass€tte soflware, pens
and delivery) is very attractive. A
full system with exha power sup-
ply, drtll,/router, opto-sensor and
scriber will cost you €490 - a
reasonable investment in the
future. Like everything else to do
wtth the BBC the only element
lacking will be time to implement
all one's tdeas. You may even
find it invaluable in your work,
Iike the teacher who, apparently,
took the plotter of, its base and
rlgged it up to his blackboard. All
he had ro do was replenish the
guide tubes with chalk and sit
back. If y1'u can think of an
original use for the Parfitt plotter
lhen you can get on€ from Parfitt
Electonics, 6 View Road, Lon-
don N6 4DA. Telephone: 01
va 1973.

:lT'
\1-

PARFITT PLOTTER
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update
Cotdon Taylot

The review of the Solidisk
Sideways RAM system published
in the May/June issue showed it
to be an add-on with uniqu€
capabilities. Enough has already
happened since then to justily an
update. Several important
changes have been made to th€
software - and there has been a I
major hardware development as
well.

FLEXIBILITY
After fitting a Sideways RAM
system, the MENU program is us-
ed - as before - to load files
from disc. Depending on their
load addresses. they are loaded
either into the normal user RAM
area - from PAGE to HIMEM
(which lies between &0000 and
&7FFF) - or into the Sideways
RAM area (which lies between
&8000 and &BFFF) (See Fis. 1).
Notably, such Sideways files can
include images of your ROMs or
EPROMs. These may be created
(while the ROM is installed) by
pressing (@) from the MENU
program. The Solidisk Sideways
RAM System is thus a more flexi-
ble alternative to a Sideways
ROM Expansion board.

Again as before, the number
oI files that can be loaded into the
Sideways area depends on the
number of 16K RAM banks pro-
vided by the Sideways Sgstem -one for a SWR16. two for a
SWR32 and eight for a SWR128.
However. instead of just being
Ioad€d in succession from the
lowest to the highest bank
available, they may now be load-
ed in any order. This is done by
using the < and > keys to sel
the number of the next bank to be
loaded.

The Solidisk utilitg disc still
contains the two programs -
STLOEOO and STL150. The
former enables PAGE to be at
&0E00 while still retaining all file
operations - with up to five
channels open - as standard. It
has been re-written as an Acorn-
compatible Disc Filing System
(DFS). The latter still "patches"
the Acorn 0.90 DFS (which must
therefore be pres€nt to use it) to
provide an extended catalogue
capable ol accepting up to 150
files - together with an ap-
propriate formatter and verifier.

A further look at the
recently improved
sideways system.

as 244K (with no Sideways RAM
banks). Although this is larger
than the 200K of a standard
80-track drive using single-
density (FM) recording, there are
occasions when such a large
RAM disc can be very useful.
One such is when running Scribe,
since it can hold all the utilities
(which take some 32K) while still
having room for a document file
of 200K - the maximum size
that can be backed up onto a
standard (single-density) floppy
disc.

Alternative configurations
are a 200K BAM disc with two
16K Sideways RAM banks or up
to 13x16K RAM banks {See
Fig.l). As can be seen from the
memory maps. the STL256K
program, which controls the
SWR256 in the RAM disc mode,
is particularly ingenious. Not only
does it set up Sideways RAM as a
RAM disc (as does STLDISC for
the SWR32 and SWR128) but it
still allows the ROMs in
sockets/banks zero, one and two
(which are "shaded" by a
Sideways System of this size) to
operate.

All the Solidisk Sideways
Systems have been designed for
maximum compalibility with
other add-ons and peripherals.
To this end. all the external
sockets on the Beeb are left
physically free. However, the
SWR32. SWR128 and SWR256
use several of the connections to
the User Port for theil conhol re-
quirements. and this limits the
operation of other devices plugg-
ed into it. RAM discs of any size
are not compatible with devices
using PBO to PB4 of the User
Port.

Of course. a RAM disc of at
least 200K can be considered ful-
ly equivalent to a standard
8o-track (single density) disc
drjve for all copying and backup
operations. For users with only a
single floppy disc drive. this
means that such operations can
be carried out quickly and with
minimum risk of error. rather
than bv interchanging discs some
20 times. This is of particular
value in business, where frequent
backing up is essential.

The SWR256 will be
available from October for !256,
including VAT. At this price, it is

The ability to load Sideways
files into RAM banks in any otder
enables a major advance in RAM
Disc operations. This is becaus€
the STLDisc program - which
sets uo Sidewavs RAM banks as
an electronic eqr-rivalent of a disc
drive - can now be positioned in
any bank from eight to F. this,
enables the available Sideways
RAM to be set up in various com-
binations of RAM disc and RAM
banks. Thus, for example, a
SWR32 can be set up as a small
RAM disc of 4 or 20K. while a
SWR128 can provide RAM discs
of from 4 to 100K, together with
from eight down to one Sideways
RAM bank.

The new version of
STLDISC also is now a DFS pro-
gram in its own right (rather than
just a "patch" for th€ Acorn 0.90
DFS as before). This means that
the Acorn 0.90 DFS does not
need to be present to set up a
RAM disc and the MENU pro-
gram can be run using any
Acorn-compatible DFS - such
as other Acorn DFSs and any of
the Wadord DFSs.

As before- STLDISC offers
several improvements over the
Acorn DFSs by including routines
for formatting 40 and 80-track
discs and for verifying them after
fohatting. Moreover, the for-
matter is capable of formatting
RAM discs of any size from 4 to
100K.

The Solidisk DFS - in the
new STL0E00. new STLDISC
and STL256K versions - is
faster than the standard Acorn
0.90 DFS. lndeed. it is just as fast
in disc operations as later Acorn-
style DFS such as the DNFS sup-
plied with the 6502 Second Pro-
cessor. The difference in speed is
sign,ficant - being between two
and two and a hall times. depen-
ding on the operation.

Another new feature of the
Iatest version of STLDISC is that
the Drive Number of the RAM

disc can be set to any number
belween zero and four. This
allows the RAM disc to be used in
coniunction with systems having
ftom one to four mechanial (flop-
py) disc drives. Furthermore, the
RAM disc tak€s precedence over
any mechanical disc drive having
the same Drive number. This
therefore allows a mechanical
drive - e.g. Drive 0 {zero) - to
be used to set up the RAM disc
(using the MENU and STLDISC
programs) and then this to be
designated as Drive 0 itself. This
is of particular value with applica-
tion programs which expect to
find the work lile and/or utilities
on Drive 0 - as in the case of the
Merlin Scribe Word Processor
(work file and utilities) and the
GCC Starbase (work file) (see
A&8, October issue). This
enables Scribe (and Starbase) -
among many other programs -to enjoy the benefits of RAM disc
operation - as loreseen in the
earlier article on Soidisk.

244K RAM DISC
While the advantages in speed
and silence may be enioyed with
RAM discs oI any size. realising
the full potential clearly depends
upon the size of the RAM disc -which in turn controls the size of
the document or data file that can
be accommodated. A 100K RAM
disc would hold a document file
corresponding to about 22 single-
spaced 44 pages while a 200K
RAM disc would hold twice as
much.

A foretaste of things to come
was enjoyed with the opportunity
to try out a pre-production ver_
sion of the recentlu-announced
SWR256. This us'es the new
256 x 1 byte RAM chips. in place
of the present 64 x I chips. With
the help of a special version of
the STLDISC program known as
STL256K. the SWR256 can be
set up as a RAM disc of as large
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Mo in Sc.ibe is tucommended use
_ot much more expensive than
rn equivalent mechanical disc
rrive. even though it,s much
:aster and includes lots of Utility
,ioftware. Also - as with all
rlher Solidisk Sideways Systems

- it .an he obtained as an

-pgrade, in exchange for the
:nailer system and the difference
. price. Upgrading from a
SWR128 to a SWR256 - for ex'
:rrple - would cost only !105.

SPEEDY
EDITING
lhe advantages of a RAM disc
:iearlg depend upon the disc in-
:ensity of the operations in ques-
:ron. It is particularly effective
.,. ith the Merlin Scribe word pro-
:essor - which uses Drive 0 as a
. rrtual memorv for holding large
iocuments. After the RAM disc
:as been set up (as e.g. Drive 1

the default) and Scribe has
reen entered. the Scribe utilities
ray be copied into it using Utility
r 5. then the document file using
itility 6.2 and finally the RAM
:rsc re-assigned io Drive 0 using
.J lrty 5.1 with * OPT2.0.

The speed advantage is
:specially dramatic in the case of
,ord count operations. While
:ounting the 15.000 odd words
e a 40-page document takes a
. ery respectable 62 seconds with
: mechanical disc drive. it takes
rnly six seconds when the same
iocument is held on a RAM disc.
Search (and replace) operations
r the same document are also
.hortened - from 150 seconds
:o 40 seconds. Hence the speed
s increased by from four to 10
:rmes.

Just as important in practice
rowever is the fact that stepping
:rom page to page - as in the
:ase of block operations (move
and copg) during editing - is

wlth a RAM disc ol app@p ats sire.
almost instantaneous - and oI
course takes place without any
noise or wear. This level of per-
Iormance raises the combination
of the Beeb with Scribe and a
Solidisk RAM disc beyond almost
all other 8-bit micros (which have
insuf{icient address space to allow
a RAM disc to be set up in user
RAM). Indeed. it equals or ex'
ceeds that of 16-bit micros - like
the IBM PC - (which have
enough address space but may
not have enough user RAM in-
stalied to hold the whole docu-
ment).

In so doing, it puts this com-
bination far beyond what is possi-
ble with, for example, "View"
even with a 6502 second pro-
cessor. This would onlg allow a
document file of up to 32K with
the standard version of View and
up to 44K with the relocated, or
"Hi", version that will be
available ftom September. View
can benefit from use of a RAM
disc for "continuous processing"

- although the maximum docu'
ment size is halved bg the need to
hold both input and output files
on the same disc. With Scribe.
however, a document file can be
as large as 100 or 200K (depen-
ding on the size of the SWR -and hence th€ RAM disc -available) and an 8O-column
display retained, even with the
standard single processor.

Solidisk continue to include
ORD64 on the utility disc. This
"patches" Wordwise to allow a
document file of up to 64K (also
bv using a disc as virtual
memory). However, they have
no plans to extend this to 100 or
200K. Instead, they recommend
creators of long documents (and
programs) to use Scribe in
conjunction with a RAM disc of
appropriate size.

Incidentally, this article is be-
ing created on a Beeb litted with

Scribe and a Solidisk SWR256 -
set up as a 200K RAM disc.

SPEEDY
SPELLING
One of the most useful and im-
pressive items of Solidisk
Sideways Software is the SILEX"
ICON spelling checker. ln use,
the SILEX program is loaded into
main user RAM memory, the
document file is held on a floppy
disc - e.g. Drive 0 - and the
tree table and dictionary files are
held on a RAM disc, e.g. Drive 1.
The contents ofthe document file
are then compared with those of
the dictionary at 1000 words per
minute. The dictionary (which as
supplied holds some 5000
words) can hold some 15,000 on
a 100K RAM disc or some
30.000 words on a 200K RAM
disc. (Hence the number of com-
parisons is at least 5 million per
minutel)

The original version of
SILEXICON was written to work
with files output from Wordwise
and View (and willwork with any
file that has been spooled i.e.
containing no control characters).
A special version will be produc-
ed shortly to work directly on the
files output from Metlin Scribe
(especially because of its attrac-
tions when used w,th a Solidisk
RAM disc).

Solidisk can also supplg a
special version of SILEXICON
which may be used to create dic'
tionaries. This uses one or more
relerence documents as input, bg
automatically adding all new
words to the dictionary. This can
be very useful for creating
specialised dictionaries for fields
such as Engineering, Law,
Medicine, Science etc.

ln addition to the partial,
5000'odd word Enslish dic'

tionary included ,n the standard
utility software bundle, Solidisk
will soon be able to supply (at ex-
ha cost) the following full size dic-
tionaries:-
. a 15,000 word English dic-
tionary occupying 100K
. a 15.000 word French dic-
tionary occupying 100K
. a 15.000 word German dic-
tiqnary occupying 100K
. a 30,000 word Engiish dic-
tionary occupying 200K

SPEEDY
ANSWERS
The advantages of a RAM disc
may also be enjoyed in the
operation of random-access
database programs - whether
ROM or disc-based. They are
especially evident with programs
which have their most important
time-critical routines written in
machine code - as in GCC Star-
base - but would be less evident
with programs written wholly in
BASIC e.g. Beebug Masterfile.
The time-critical routines include
searching for one or mor€
selected records and sorting a
group into numerical, date or
alphabetic order.

With Starbase, holding the
utilities on the RAM disc is less
practical - and luckily. less
necessary - than with Scribe.
This is because theg total some
75K as supplied (and can easily
be increased by users writing their
own). AIso. Starbase is designed
to allow the utilities to be found
on any drive number from zero to
three. However, holding the data
file on the RAM disc has real ad-
vantages during inserting, amen-
ding, browsing, searching and
sorting - since all of these are
high disc-intensive. Dudng inser'
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ting and amending oI course, the
Iile should b€ periodically copied
over to a floppy disc to guard
against data loss.

The speed advantage oI us-
ing a Solidisk RAM disc with Star-
base may be illushated by the
following examples:-
. With a data file occupying
164K, searching it from end to
end takes 46 seconds when held
on a 200K lloppy disc drive but
only 21 seconds when held on a
200K RAM disc (both using the
STL256K DFS),
. With the same data file as
above, picking up and sorting all
.125 enhies on one fi€ld takes 60
seconds on a floppy disc versus
32 seconds when held on the
RAM disc (both using the
STL256K DFS),

Hence the advantage is an
approximate doubling oI speed,
logether with operation that is
both silent and free from wear
and tear.

The only drawback to the
use of a RAM disc is that it may
not be as big as the application
program can use. In the case of
Starbase, this is up to two disc
surfaces - which total 400K for a
double-sided 80-track drive using
single density recording.

MORE NEW
SOFTWARE
As well as enhancing the op€ra-
tlon oI other database programs
(through them using a RAM
disc), the cunent Solidisk Utility
Software includes a small
database program of its own -known as INDEX. lt can give ins-
tant access by key field to any
record in a sequential file such as

a a mailing list
a a customer account file
a a stock inventory
a patients' records

INDEX is an index sequen-
tial datafile proglam for use with
any Sideways RAM system. More
precisely, it is used to create in-
dexes for datafiles which have
themselves been created in a
word processor or otherwise. The
resulting index - SL (filename)

- is first saved onto a floppy disc
(Dnve 0) and rhen loaded into a
Sldeways RAM bank for use,
while th€ datafile is held on Drive
1 (which may be a Solidisk RAM
DISC). This makes lor very fast
r€trieval of records by the key
field(s) on which they have been
indexed. This datafile system can
handle up to about 1100 index
items - being limit€d by the
number of record key fields that
can be held on a single Sideways
RAM bank of 16K - i.e. more
indexes per record, fewer
records.

The records themselves may
be oI any, and variable, length as
may the dataliles - up to the
overall limit oI the cunent disc
driv€. This mag be 100 or 200K
(or 256K in double density) Ior a
floppy disc or e.g. 100, 200 or
even 228K for a RAM disc (one
16K Sideways RAM bank is
need€d to hold the index file).
With variable length records, this
index sequential filing system dif-
fers from the more usual direc!
or random-access datafile
(database) program - which
uses fixed, equal length records.
Variable length records are much
more efficient in their use of disc
storage space. Moreover. the in'
dexes are sorted when created -and so searching and rehieval
can be much faster. Furthermore.
with more than one index for
each datafile. records can be

retrieved almost instantly accor-
ding to more than one attribute.

Another very useful pro-
gram in the current Solidisk Utili-
ty Software bundl€ creates a
printer buffer of 15K -€quivalent to about four 44
pages of text - in a Sideways
RAM bank. Known as PRINTER,
the ellect is to avoid long waits for
printing, since it feeds the printer
"in the background" so that you
can continue with another task -such as entering or editiDg
another text file "in the
foreground". (Th,s
foreground/background opera-
tion is only possible if the whole
background file (or number of
ffles) can lit into the printer buffer.
It cannot permit printing lrom
one disc drive whil€ entering or
editing on another.) II the printer
in quesfon is a low-cost daisy-
wheel ooe - taking some fiv€
minutes per A4 page - using the
printer buffer can avoid a wait of
as long as 20 minut€s.

This printer buffer is equally
suitable for graphic screens - up
to the limii of 15K. This cor-
tesponds to the whole screen lor
Modes 4 & 5 (10K) but less than
the whole scr€en for Modes 0, 1

& 2 lzOK).
Operation of this printer buf-

fer is completely transparent 0ust
as if it was in the printer itsell) and
it is compatible with ROM word
processors - such as Wordwise,

View and Scribe - as well as
with BASIC and grb€r languages.

The current Solidisk Soft-
ware also includes a program
called SWR Utils. This compris€s
a num&r of additional syst€m
( * ) commands conc€rned with
the manag€ment of Sideways
RAMs and ROMs. The opera-
tions incldde:-
. loading and saving files bet-
ween the cunent lillng system
and a particular ROM/RAM
socket or bank,
. listing all the ROMs and RAMs
installed in th€ computer,
. disabling and re-enabling any
ROMs/RAMs - to avoid clashes
betwe€n them.

LIGHT RELIEF
Finally, by way of light relief, the
Solidisk Software includes a pro-
gram called Keyboard. This turns
the Beeb into a simple electronic
organ - with some of the main
(black) keys as the keyboard and
the red Iunction keys being used
to se Iect various pre-
programmed envelopes - from
steady to varying.

The manual for the Solidisk
Sideways Systems has been com-
pletely re-written and expanded
to 40 pages. The explanatory
and installation sections are much
improved and it now covers all
the new software supplied by
Solidisk. Existing owners of
Solidisk systems will be glad to
know that they can obtain th€
latest software and manualfor the
cost of a new disc (or sending in
their old one) and the postage.

Thus. the latest software has
further increased the utility of the
present Solidisk Sideways
Systems - the SWR16, costing
€43.65, the SWR32, costing
€59.95, and the SWR128,
costing f150.95. In particular,
the BAM disc provided by the
SWR128 enables the speed
disc-intensive application
grams - like virtualmem
word processors and random
access databases - to be
increased. Having seen it
action, many users will lind
very hard to resist adding
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costing 9256, - to their
and thereby out-p€rlormin
many 16-bit computers.
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Anno nc ing the launch of a major
weekly trade magaztne from the
publishers of Home Computing
Weekly, A&B Comquting, ZX
Computing, Fersonal ComPuting
Ioday and Electrical Retailing.

Each week the most exPerienced
and respected team ofjournalists in
the home computer and software
market will bring you news and
product information on developments
in )our market place. In this fast
moving market you need uP-tcthe-
minute information to make the most
of your business. ComPuter and
Software Retailing will Provide )/ou
with this information-every week.

So if you are a retailet manufacturer, distribUtor, or wholesaler of home Comp-uters and software and business

micros ind software, reserve your regular free copy of Computer and Softwarc Relailing now.

Reader applications should be addressed to:

Paul D'lnverno
Computer and Software Retalling,
Argris Spcclalln Publlcatlons Ltd',
t-ondon YV'R 3AB

Advertisers who wish to take advantaqe of the complete high street and distributor coverage offered by Computer

and Software Retailing should contact John Sorrenti on Pd.r,o626.
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During the course of each year,
in almost every school there is a
day or evening put aside for the
parents oI a section of the school
to meet the teachers who have
the responsibility for the €duca-
tion of their children. During the
course o[ the recent series of ad-
ministation programs, a reader
suggested that the making of the
appointments for such an occa-
sion would be a useful exercise
Ior the computer. Here then is a
suggested program to carry out
the task.

The basis for the program is
that the interviews take place on
one day, over a period of several
hours. with allowance lor a tea-
break! Belore starting to write the
program some factors will need
to be known so that the amount
of array space allocated is not un-
necessarily large, remembering
how extravagant array space is in
using memory. The maximum
numb€r of members of stafl in-
volved, and the number of
minutes allocated to each inter-
view must also be known-

VARIABLES
USED
TF for the time at which the first
appointment should begin.
TL for the time al which the last
appolntment should €nd (l).
GF for the beginning of any
break.
GL for the end of any break.
T for the number of minutes for
one intervi€w e.g. 5, 7.5 (this
should be a lactor of 60).
fi the number oI interviews per
hour.
NINT is the total number oI inter-
views poseible.
NPAR is the number ofrecords of
parents whos€ appointm€nts
have already be€n fitted and fil-
ed.
FR$ is the form reference of the
child (4 line spaces allowed),
name$ is the name of the child
(24 spaces).
A$ Ior one complete record of
Iorm, name and interview times.
PTF is the earli€st tim€ at which
the parent is available.
PLT is the latest time at which the
parent is available.
STF is the ealliest time at which a
member of staff may not be able

An administrative
nightmare made simple.
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be pr€s€nt.
STL is the latest stafl time as
above.
NSTAFF is the total number of
stafl present.

ARRAYS USED
SST$(30,50) where 30 is the
number of staff used and 50 the
maximum numba of appoint-
ments posrible.
ST$(30) where 30 is again the
number of staf{ being used.
PAR$(55) holds the record for
one par€nt as the appointments
are being made. There is the
allowance for 50 separate ap-
pointment times plus Iive extra
spaces to record the names of
members of staff with whom in-
terviews could not be arranged-
PT(10) is a temporary home fo
the numbers of the m€mbers of
staff with whom appointments
are wanted by a particular parent.
Ten is the maximum number of
appointments allowed per
parent.

The size of each of these ar-
rays should be adiusted to suit
your own requirements.

In trying to fit the appoint-

THE PROCS
USED
PROCstaff (1000- 1150)

PROCsavestaff 11160 - 1240)

PROCinstafI (1250-1340)

PROCadd (1350-1410)

PROCparentsthere (7420- 1460)

PROCIoTm (1470-1510)

PROCsavestaffint ( 1520- 1600)

ments, the program begins by try-
ing to fit alternate appointment
times into the parent's schedule,
considering that they may have
to walk some distance to reach
the next member of staff. If this is
not possible, then adjacent ap-
pointments will be tried.

It is assumed thal the details
will be available in batches. and
not all at once. In fact, some ap-
pointment lists may be given to
parents before all the requests are
received. In view of this, no at-
tempt has been made to go back
over all the records already com-
pleted to s€e whether any intet-
change is possible. The final
parent listing will show the name
of any member of staff with
whom an appoinlm€nt could not
be made.

There are three files in use:
"staff" which holds the names of
the members of staf{ involved. us-
ing up to three letters i.e. the con-
tents of array ST$(30).
"stinf' which holds the appoint-
ment records for the staff i.e. th€
contents of ST$(30,50).
"parents" which is a Iile holding
the parent records.

The last Iile could be
lengthy, and I would suggest that
it may be safer to allow it a disc to
itself . Wherever information is to
b€ taken from a disc or saved on
a disc, there is a 'waiting' period
to allow time for the correct disc
to be in place.

ln this s€ction the names of the
staf, are taken in when the pro-
gram is first used. The staff
reference is an abbreviated one
which is made up to three letters
to be consistent.
The list of staff names are saved
on file.
The names of the staff are loaded
at the b€ginning o( each run of
the program.
Each parent record is added to
the file as it is compl€ted.
At the beginning of each run, the
program checks the number oI
records which are already filed
(NPAR).
Makes the form reference up to
four spaces.
The stafl lists appointm€nts are
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?ROCinstaffint (1610-1690)

?ROCprintparents (1700- 1870)

:ROCtime (1880- 1930)

iROCsearch (1940-2050)

rROCprintstafl 
'2060 

-2230)

: SOcinttime 12280-2430)

: 3OCnewparents ,2440 -247 0)

: locspot 12480-2510)

I iOCmenu (2520-2580)

saved at the end of each run.
The staff appointments list already
arranged is fed into the anay
STT$ at the beginning of each
run after the lirst.
The parent interview lists are
printed in form otder. The PROC
looks Ior the lorm reference as
the first lour characters of an
8O-character record. Each in-
dividual parent's list of appoint-
ments is then printed out.
In this section the number which
represents the appointment time
is converted into real time-
The "parents" file is opened up
and searched for the correct form
reference.
Prints out the appointment
schedule Ior a particular member
of stafI.
In this section the appointment
schedules of the teachers whom
the parent wishes to s€e are
checked against the times at
which the parent is available, to
,ind a matching time. The fixed
hme is placed into the anay
PAR$ at the appropriate place,
allowing five spaces lor each ap-
pointment, made up of three for
the staff reference and two for the
lifie rcference. If no appointment
can be made, the stalf reference
is stored in one of the live spare
members at the end of the anay
with a time reference '00'.
Opens up the "parents" Iile lor
the first time.
Removes any '.' ftom the staff
r€ference il it has been necessarily
us€d to make up the three
characters.
Gives the choice of adding names
or printing lists.

to block out the ones which may not be used.
S - 0 begins rhe counting oI the appointments ask-
ed for by one parent.
The teachers relerences are tak€n in. checked
against the list of staff available during that day.
The number of staff position in the anay ST$ is
then placed in the array Pf.
PROCintime to fix the appolntments.
The appointments ftom PAR$ are added to A$
after the lorm and name.
Saves the parent record.
Asks if another parent is to be dealt with, and if so
clears PAR$ and PT.
Saves the staff appointment llsts. N.B. MAKE
SURE THAT THE CORRECT DISC IS
AVATLABLE.
Relum to menu.
hint stafl lists.
Print parent lists.
END,

460

480-530

540
550.570

580
590-610

620

630
640
560
990

THE MAIN
PROGRAM

Throughout the program,
stafl references are used in initial
or abbreviated form- If you wish
to print out the staff name in full
on the 'parent' list oI appoint-
ments. th€n an exha procedure
will be needed which matches
the stafl reference with the full
name.

Such an amendment could
be:
7420 PROCspot:PROC-
fullname:PRINT times$,NM$
PROCfullname would then con-
vert the variable SH$ to NM$
e. g. IFSH$ - "CJS" THEN
NM$ - "MR.C.J. Smith"

At this stage, if you wish to
add a room reference Ior the ap-
pointment, NM$ could be
NM$ = "MR C.J. Smith Room
45"

This PROC would need to
contain a conv€rsion lor every
member oI staff used. and could
thererore be quite lengthy. It may
however dispense with exha lists
o, rooms and be time-saving as
well as convenient in the end.

When saving the program, it
should be remembered that the
disc system reads "PARENTS"
and "parents" as the same lile, so
there must be some distinction
between th€ name of the file and

the program. It is very easy to b€
caught!

Printouts should be fitted to
the size of paper which you wish
to use. The staff appointment list
will be a complete list of appoinl
ment times available, with a child
refer€nce lilled in where an ap-
pointment has actually been
made. The list should in most
cas€s fit on the standard sheet oI
printer paper (60+ lines).

Each list for a parent will
consist of just the appointments
made and is followed by two
€mpty lines. To have greater
separation between one parent
and the next. alter line 1830.

When you are ready to print
out the lists, add the appropriate
printer instructions to lines 640
and 660. This will lead to any
staff list being printed on request,
and the complete s€t of parent
lists for a pa icular form.

The file in which the parent
records are stored is a random
access file of the type use in the
previous programs. and the com-
mand OPENUP is again used to
add records to the file as they are
prepared -

-,)
_ l-30

i1,130
..10

- r0,190

_ 10,230

The anays are s€t up. N.B. CHECK THE SIZES.
The string memb€rs of the anays are put equal to
" " and the numerical values to 0.
The various time llmits are taken in.
Works out the total number of possible appoint-
ment times i.e. NINT
Takes in the stafl list, either from file or the
keyboard.
Checks whether the parent file exists. If it does,
then finds NPAR. I the file does not already exist
it is opened.
Calls up the menu.
Takes in a form reference and name. If there is a
limit to the tim€s at which the parent is available,
spaces in the PAR$ anay ar€ filled with 'XXXXX'

-10
:50-450
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REII. . . G. UI. GALLAGHEF. .FARENT-TEACHER
Drft sTTt(f,o!50).sTa (30),PARI(55),PT I lO)

FOR I-l TO 3o:FOR J=r TO 5O:5TTa(I,J)=' ":NEXT:ST
":NEXT:FOR l=1 TO 55:PARatI)

FOR I=1 TO lo:PT(l)=O:NEXT
CLSTPRIN-I""ulhat is the earliest tifre av:ilabte"
PRINT'"in hoursle.q. 4 for 4 p.m. or {.5 ,or 4.

?5O FFINT"'beginning *ith "iTFi" hours dnd endinq ,.

?7O PFINT"'hith "iTLi " hours,'
28O PRIN'r''The +orm re{erence?(4 spaceq allored) '': tNP

U'IFFi!': PROE+ OT

:OO PRINT"'Pupi l ' s namE?!':INPUT namet
-.rlo A$=At+nemEt! Aa=LEFTi lAl, 28) : PRINTAT
l2o L=LEN(At):IF L>27 THEN :40 ELSE 33O
t30 A!i=Ar+" ": Go10 320
l4O FRINT"'I5 there a time liott +or the p.rents: I

Y/N) ": INPUT Nt
fEO IF Nt="Y" OR Nt="y" IHEN 360 ELSE 454
f,6o FFIN-r"'The earliest tilhe availab!e?": INPUT PTFTPR

lNT"'The end o+ the tihe available?":1NPUT F'TL
:7O IF PTF>6F THEN 4OO ELSE iJEO
:l8O IF PIF=TF THEN 410 ELSE 39O
f9O FOF E=1 TO (FTF-TF)16:PAR6(L)='X":NEXTTGOTO 4lO
4OO FOFr=l TO ( FTF-GL+6F-TF ) t6: PAF' ( k ) =" XXX XX ": NEXT
41O IF PTL>6L THEN 4]O ELSE 42O
42O FOF K=(FTL-TF)lTT+1 TO NINT:PARi(k)="x":NEXT:GOTO

460
4f,o IFPTL='rL THEN46O ELSE 44O
44O FOR K=(FTL-TF-6L+6F)lTT+1 TO NINT:PAFi(K)="x":NEX

T:60T0 460
45O PTL=TL: F'TF=TF
460 5=O
47O PFINT'"A teacher'E .e{erence?(naxroum 10.. Ty

pe = {hen conplete)":INPUT StrIF 5a="=" THEN 54O

49O SHi=Sat ( J ) : PROCspot: I F SHa=Sa THEN 5lO ELSE 5oo
5OO J=J+I!IF J<NSTAFF+I THEN 49O ELSE 5IO
51O PRlNT"Sta++ not available. ":GOTO 47O
52O 5=5+1: PT (S) =J

=30 tF s+l1ll THEN 470 ELSE 540
54O FROCinttire
55O FOR I=1 TO 55
560 IF PARa(I)="xxxXX " THEN 57O ELSE

A3=Aa+PARa ( I )
57O NEXT: PRINTAT
5AO NPAF=NPAF+ I : PROCAdd
59O PRINT" "Another parent?":INPUT Nt
600 IF Nt=,'y', OR Na="y" THEN 6tO ELSE 6?l)
610 A3=,i'tFOFK=I To 55:PARI(k)=" ":NEXT!FoF I=l TD tO

:PT ( L=O. NEXT:6010 ?5O
6:O PFOCT{AI I: PROCsavesta{ { i nt
530 GOTO ?40
64(J PROCpri ntsta{{: EOTO 24O
650 PFOCT{Ar r
660 PROCpTintparent5:6UTO 240
99O END

toOO DEFFFOCETe{ +
1O1O PRINT""Please qive the members o+ Eta{+.typing

= Hhen thE ligt is finished. "
1O2O I=l
lOfO FRINT"Sta+{ merber nufrber ":l3INPU-r STa(I):IF sTt

(I)=',=.'THEN 115()
1O4O IF LEN(STt(I))>? THEN 1O5O ELSE 1O5O
lo50 slt ( I ) =sT3(!)+". ":60T0 lo4r)
1060 PFINT"Give the +irst tine at which the membEr ot

sta{{ is not available. "
1O7O FRINT"Enter O i{ availabte all the ttme."rINPUA
STF: IF STF=o THEN l13O
1OAO PFINT"Etve the LAS_I trne at which the nedber o+ s

ta{f is not available.":INPUT gTL
l09O lF STF<6F THEN llOO ELSE SIF=STF-{6L-GF)
11OO lF STL)6F rHEN 5TL=ST!-(6L-6F)
l11t) J 1= ( STF-TF) ITT: J?= ( STL-TF ) tT-r
:1:() FOF J=J1+l TO J2rSTTt(l.J)="X":NEXT
!1]O IF I)NINT.1 THEN 1I50 EL9E 1140
114() 1=1+ 1: GOIO loirr
1150 NSTAFF= I : ENDFROC
1160 DEFFFrOCsdvest a+ +

: l70 l(=OPENOUT ( "sta++" )

INFUT TF:PRINT'"At rhat time should the last inte

Na: IF tlt="N- O
rvi eF end?"! INPUT TL

70 FRINT'"Is there a gap?(Y/N)":INPUT
R N$="n" THEN llo ELSE BO

AO IF Na="Y" OR Na="y" THEN 90 ELSE 70
90 PRINT'"At dhat time does the gaP begin?":INPUT 5F

1oo PRINT"AI rhat tin! dorB ttie gap eND?":INPUT 6L:G
oTo 1?o

110 'EL=Or GF=O
12o PRINT"Nu.ber of ninutls pE. intcrvier?":INPUT T:

IF INT (60lT' <AOIT AHEN 12O
lfO TT=5OIT
14O NINT= (TL-rF) rTT - (6L-GF)tTT
l5o PRINT"I5 the sta{{ list already on +il.?(Y/N)":lN

PUT Nt
16l) IF Nt="N" OR Nt="n' THEN 1AO ELSE 17O
17O IF Na-'Y" OR Nt="y" THEN 19o ELSE 1SO
1EO PROCstr{ {: PROEsaveBta{ + : PRocsavestr{{ i nt: GOTO 2OO
190 PROCi n5t.{{. NSTAFF-I i PROCinstr{{ i nt
2OO PRINT""ATc thera roo. parent tin.s on file? (

Y/N)":INPUT N3:IF Ni-'N" OR Nt="n" THEN 21O ELSE 22O
2lO PRocnlt,parents: tfAR-Ot GOTO 24O
22O IF Na-"Y" OR Nt-"yn THEN 23O ELSE 2OO
23O PRocp.rontEtherc: PR INT" There arr 'rNPAR|' records

on {ir..':PROCITIAIT
24O PROCnenu:ON N EOTO 2SOr640.660,99O
?5O CLS!PRINT'"TineE ar. qiven at interw.ls of "iTi"

PROGRAM LISTING

MODEL B

FITIHT Ttil#N HTEtr}T:

TI r|ETIIELI

t\

LJ
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l laO I=t
! 19O FEPEAT
1?OO FFINTIX.STlt(I)
1:1O I=I+1
1::O IJNTI L I=NSTAFF
t:f,o cLosEtx
!?4O ENDPROC
1:3O DEFFFOCi nsta++
l:6r) X=OPENIN ( "5ta+ +')
117O I=1
I?EO FEFEAT
1:9ij INPUTIX,S-rt(I)
t:I]I] FRI NTSTS ( I )
1:1'l I=I+1
L -'](] UNTIL EOFTX
1:ra cLosE*x
1]4O ENDPROC
l:50 DEFFFOEadd
l:60 x-OPENUP ( "oarents, )
rirTO PTR*X- ($IPAR-1) tSO
!3AO PRINT|T, A3
l:90 PTRTX=PTFtX+€O
r400 cl.osEtx
141O ENDPROC
14?O DEFPROCparentEthere
14f,O X=OPENIN ("parents" )

144l) NPAF=EXTltX DMO
1450 ELOSESX
!460 ENDPROC
r47O DEFPFECfDTO
14EO L=LEN (FRa)
:,49O IF L>: THEN I51O
150r) FRt=" ',+FFt:60T8 t4EO
151O ENDPFOC
1::O DEFFFOCsavesta+ + i nt
15f,O X=OPENoUT ("Etant")
1540 FOR l=1 -rO NSTAFF
155rJ FOF .r=1 -rO NINT
1E6O PRI NT*X. STTI ( I. J )
I37O NEXTJ
lgBO NEXTI
199(, CLOSEIiX
1600 ENDFFOE
161O DEFPFOCinsta{f i nt
!620 X=OPENIN ("stint")
l6trr) FoR I=1 TO NSIAFF
!640 FOF J=1 TO NINT
1650 INFUT*XtSTT$(I.J)
t66rj NEXr J
16?0 NEXT I
16eO CLOSEIiX
1690 ENDPEOC
17OO DEFPROCpT i ntparents
17lO FRINT'"For6?": INPUT FRg ! PROC{ Erm
i7?O l=7 | F=O
LTfO FFOCsearEh
t74l) L =LEN (At ) : NUHINT= (L-:E ) /=
175O FRINTnI Dt (Aa,5,24)
!760 FOFI J=l TO NUI1INT
l7?O time=VAL (tiID* (Agr 32+ ( J-1 ) *5, 2) ) : SH9=l,1IDla (At, ?9+

(J-1) t-e, f,) : FFOCspot
\7EO IF Sttt="" THEN 1A3O ELSE 1790
t79o lF tiine=o THEN 1E1O ELSE lAOo
iaOO PEOCT!me: GOTO 1EzO
lBlO PRINTTAB(10)iSH$t" not Jitted":EOTO 1B:JO
1A:O PFt)CEpot: PFlNTti6etrSH$
!A3O NEXI: PRINT: PRINT
1B4O IF F=l THEN 1860 ELSE 1E5O
1850 I =I + 1: GOTO 173l]
lA60 PFINT"ANOTHER FOFI'!(Y,/N):": INPUT Nt:IF Nt="Y" OR N

a="y" THEN 1710
!B7O ENDFFOC
tBEO DEFFEOEti me
1A9O HOUF='rF+ ( (time-1)'60/TT) DMO

19Oo lF HOUR<6F THEN 191O ELSE HOUR=HOUR+ {GL_GF)
l?lQ r.!IN= ( (ti,ne-1) t6C,./T'r OD 60)
1920 ti me3=STRg (HOUR) +". "+STRt(HIN)
!9fO ENDPFEC
l94(, DEFPROCsearch
1950 x=OPENIN l "parEnts" )
196() FX= ( I-1) l8O
l97O PTF*X=FX
19BO INFUTI+X! At
1990 IF LEFTg(A'.4)<:FRt THEN :O1I:)
2(]0() 6(]T0 ?o40
201O I=I+1: PX=PX+AO
:O2O IF FX)EXTTX THEN :Of,O ELSE 197(|
:O3O F=t
?o40 cLosEnx
?O5O ENDPFOC
:060 DEFPFOCpTi ntEtaf {
2o7o PRINT"Sta++ re+erEnEe?": INPUT 5T6
?OAO IF LEN(ST$)<3 -THEN :O9O ELSE ?1OO
:o9o srg=ST$+n. t:GOTO :OBO
!1OO J=1
?1lt) SHt=sTt(J)rIF SHs(:STs IHEN ?l:Ct ELSE ?14O
:120 J=J+1!IF J.1NsTAFF+1 THEN !1IO ELSE21f,O
:13O PRINT" gtaf{ not available"r60T0:O7O
214l] PRINTST!'
:15(' totihE= ( (TL-TF)- (EL-6F) ) ITT
3160 FOF time= I TO toti e
:170 PROCIinE
21AO PRINTtimegiTAE(10) tSTTS(J.time)
?19O NEXT
?2OO FRINT"Another IiEt?(Y/N)"rINFUT Nt
::lO IF Nt="Y" OF Nt="y" THEN :O7O ELSE:2?O
?2:O IF Nt='N" OF Nt="n" THEN 2?3O ELSE:2OO
:23Q ENDPROC
?240 DEFPFOCIiAIT
2250 PRI T""Fress the space bar to conttnue"
?260 X=GET:IF X,i)-1? THEN 2:60 ELSE ?27O
227I) ENDPFOC
22EO DEFPROCi nttinE
?29o NNT=o: FOF l=1 -fO lO:lF PT(l)>o TI]EN NNT=NNT+1:NEx

T: FFINTNNT
23Or) J=t
?f,1O ti me=1
:f,?O E=FT(J):IF STTt(K!time)<:" " OF FAFi(tine)(] " "

THEN :f,5o ELSE 2f,3o
233C 9ITg(N:.time)=A$: IF time .11(, THEN FAFtltine)=sTt(R

) +'on+STF3 (ti me) ELSE PARE (ti me) =ST9 (K) +STFi (ti ne) : FFIN

:f,4Q J=J+1:IF JiNNT+I THEN:f,lo ELSE 2430
?35O ti e=tihe+2:IF tine<NINT+1 THEN 23?O ELSE ?f5O
2160 lF INTltire)<INT(time,/:) THEN:f,7o ELSE ?3AO
:f,7o ti me=2: GOTO 2f,:O
?,.Erl oDD=55
:tr9(] IF FARt(ODD)<>" " IHEN :400 ELSE 24lO
:40(' ODD=€DD-1:IF ODDI.NINT THEN :39O ELSE 24fO
?41o PAF$ ( ODO) =STE (X) +S"rF$ (I)) +STRi ( O )

!4?A 60T0 :f4{)
f4:O ENDPROC
?440 DEFPROCne.parents
f45O X=OFENOU-r ( "parents" )
:460 CLOSETX
:47O ENDPFOE
?4BO DEFPROCSoot
:49O rF FrEHrs(sHlT. l)i':". " THEN :5lO ELSE 25OO
25OO 9Ha=LEFT!(SHt.:): IF FI6HTa(SHt. l){:."." THEN 2510

ELSE SH6=LEFT$ (SHa. 1)
:51(, ENDPFOC
?52l) DEFPFOElnenU
2EtrO CLS:FRINT"'TYPE !- to add nanes"
:54O FRINT'" :. to print sta++ liEts"
-5O FFINT" l. to p.int parent lists"
:56l] PFINT'" 4- to end"
?57O INFUI N:IF (N-1)r(N-?)l(N-f,)t(N-4)<:O THEN 2570
:5BO ENDFROC
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FLIGHTDECK
SOFTWARE,

Dept.76Z
25Hatsey Road
Kempston, Beds.MK42 8AP

KOSMOS SOFIWART LTD, I Pllgdm Clo.e, Hoiingfon, OUNSIABTE, Eeds LUs 6IX
Preose iupprv rhe lorowrnPRpJ:t[.'I'^31 8ji.t#[|t€'? "t"'"

ANSWIR BAC( Senlor Ouir {, t10.95 !
My'Mrs/Miss.
Acld€ss . . .

BBC/ELECTRON ADVENTURES
LEAVE REALITY BEHIND YOU WITH THESE AMAZING

ADVENTURES FROM MP SOFTWARtr

MP
SOFTWARE & SERVICES

s

r * NEW* *WOODLAND TERROR t7.48 (CASS) 
'10.50 

{DISC)
The sequel lo FIREWOOD, many years ago an intrepid advenrurer embarked
on a quest for the Golden Bird Of Paradise. Althoush successful. our hero
released a sinisrer force which now lurks wirhin lhe enchanted wood. Your
mission is to return rhe rerror to its rriginal resdng place and restore p€ace to
an unhappy land!ll This is a comilete same, kDowledse of Firienwood is not
required.

FIRIENWOOD f7.4t (CASS) 110.$ (DISC)
An evil wizard has captured rhe maric Golden Bird Of Paradise and
imprisoned it in a weird ca{tle in the middle of the €nchanted Firienwood.
Your quest is to find the bird and ser it free, in r€turn rhe bird will give you
health and prosperity. BEWAREl many p€rils lie before you and every move is
fraughr with danser::

BLUE DRACON t?.,tt (CASS) tt0.50 (DISC)
Somewhere in a strange and dangerous land lies a fabulous treasure guarded by
a fierce dragor. Can you survive the perils that await and recover the rreasure
or will you meer a nasty endll Whal is making terible slurpinS noises d€ep
underSround and what use is $e srrange bla€k cloud? Play the game and find

w

D, BROMBOROUGH, MERSEYSIDE L622AE165. SPITAL ROA
051-334-3472
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Pitot written.....

ADVANCED
FLIGHTSIMULATOR

}'

t875

suRvtvoR 17.{t (cAss} 110.50 (DIsc)
The year is l9l0and you are sailing on a steamer bound for Borneo when there
h an explosion and the ship siflks. Shipwr€ck€d on a ropicat island can you
surviveand es{ape back to civilisarion, or will you end upin someonescookinc
pot!! There is more than one endin8 to rhis 8ame, not all of rhem badl

Ail the games are in machine code for fasr responses and are rexl only. Please
state which machine when orderitr8. Prices include VAT and postage within
U.K. Cheques payable to MP SOFTWARE or wrire,/phone wilh your
ACCESS/VISA card numter. Send S.A.E. for full range of programs and
pri€e list or ask your local d€al€r. Trade enquiries welcome.



Handbook of Procedutec and
Functlons for the BBC Mlcro
:r,, Audrey and Owen Bishop.
?ublished by Granada. Price:
a6.95

iunctions and procedures are
-nique ro BBC BASIC among the
::rst generation oI home com-
:uters. The QL and Amstrad are
:aking a leal out oI the Acorn
rcok with their similar features.
Since procedures and functions
:an be called from BASIC pro-
jrams simply by naming them,
:ren BBC BASIC allows pro-
;rams to be built up from
reparate elements. Lines oI pro-
jrams can easily be merged
:og€th€r with * EXEC and
1 LOAD.

All this means that a library
r{ functions and procedures is a
.ery handy thing to possess if you
it€nd to do some programming
;ourself, lack a library of your
:wn, aod want professional
:esults without spendlng too
-nuch time on it. This book is an
Jeal reference for anyone writihg
rnambitious but useful programs
icr their BBC (there is bound to
re ah Eleclron v€6ion since most
:f the coding ls done ln th€
3ASIC common to both
nachines).

The authors feel the need to
?xplain that the choice of pro-
Jrams is a purely personal one,
:nd by no means comprehen-
-.ive. And here of cours€ is the
rroblem with any such book.
Jseful though these routines un-
ioubt€dly are, they are unlik€ly
:o be exacdy what you want. A
,rogrammer may find themselves
.djusting the aims of the
)riginal program in order to take
advantage of a ready-wdtten
2iece of code. Those with ex-
cerience of BASIC will be able to
iine tune the routines to thelr own
rpecifications but newcomers to
:heir computers would be advised
:o practice BASIC programming
3 while belore investing in this or
eny similar book.

The presentation of each o[
:he programs is fauhless. Each
iunction or procedure is fully
locumented, with variables, for-
aal and actual arguements listed,
.nd an explanatlon oI how the
program works, what it is suppos-
ed to do and how to call it from

another part of your program.
There are also clear inhoductory
chapters on what proc€dures and
functions are and how they
operate in BBC BASIC.

The routines vary in difficul-
ty and indeed usefulness. The
authors appear to have gone for
variety as well as value. Some of
the sound and graphic pro-
cedures are redundant although
there are some suitable routines
to animate oblects and check for
positions in order to implement
an arcade game. These are the
sort oI 10 liners which can result
ftom experimental programming.
Less indlvidual and less exciting
routines such as sorts and settlng
up data tables, are more useful if
you have not already got

something along thes€ lines.
There are a few routines bas-

ed around character derinition
and changing background and
foreground colour- These are
mixed in with scrolling,
mathematical and string handling
programs. It is possible that, by
typing in and hying out a s€lec-
tion of the lunctions and pro-
cedures in this book- the reader
will come to undeEtand more
about how the calls work and
more about programming in
general. The problem is then that
the reader will have outgrown the
book and will wish to apply more
indlvidual solutions. The book
however supplies a wonderful
head start lor anyone beginning
to progam seriously in BASIC.

Cteattve Acsembler. How to
Wrlte Arcade Games. By
Jonathan Griffiths. Published by
Penguin. Prlce 95.95.

Who better to write a book about
creative assember i.e. coding
games, than Acomsoft's own
Jonathan Gritfiths. Alter all he is
part of a team who ploduce some
of the very best BBC and Elec-
hon games.

The book its€lf is nicely
thought out with some colour
shots of well-known Acomsoft
games and all progam listings in
a boldly readable blue.

The author starts us oIf,
n€cessarllv so considering the
target audience, with an in-
hoduction to use of binary and
hexadecimal and fundamental
reason behind using the built-in
Beeb assembler. He does not get
bogged down in a heatise on the
subiect but keeps his ideas rele-
vant to the task in hand, creating
a passable arcade qame.

The early chapt€rs,
demonsttating the basic routines
which become component parts
of most assembler programs, do
an excellent job in documenting
and explaining the example
llstlngs. Unfortunately as things
get more complex and the path
of programs harder to follow, the
explanation seems to thin out
somewhat.

The chapters on macros
reveal a simply implemented but
powerlul tool in assembler. The
author is naturally well versed in
the special abililies of BBC
BASIC and assembler to com-
bine forces.

A section on dealing with th€
management problems of longer
programs should prove especially
useful for the aspiring program-
mer as well as a whole host of
general-purpose routines listed in
th€ book.

The final example, "Space
Invaders!" (the author's explan-
tioh mark) is a bit oI a let down
but is intended as an exetcise for
the reader, who by now should
be suitably inspired to have a go
at convertlng the BASIC com-
ponents into assembler.

Even if th€ id€a that leaming
about computers through p,oying

I
I ,

I I I
t I I

I I
I
t

a
a t

I lillrz; I

CONTINUED OVER

A&A COImtTttG NOVEI!&B 
'984

73

I

owE{BnsHOP

*



Griffrths

o

aspects ol d€sign and programm-
ing which go into the typical
Adventure.

I am not sure that reading
this book will help anyone play
his games more succersfully but it
will give an insight into the im-
agination and hard gralt which
goes into them.

The book confirms a Iew
hade marks however, with in-
genious pu?zles and well-known
phrases like "You seem to have
Iost your life" and "You have
departed this world, alas."

The author's meticulous
nature means a book full oI
detail, lists of points to take into
consideration and explicit looks
at technique.

Wdting an Adventure on the
BBC. it seems. is a continual bat-

tle to preserve enough memory
Ithe author demonstrales how ro
use every last bit - literally) to
squeeze in the desired plot. loca-
tions, obiects and personalities.

After an inhoduction to
Adentures and the requirements
oI Adventure writing, parts two
and three of th€ book create two
games; a "hack and slash" game
called "caves" and a "MINI"
Adventure, designed to demon-
trate many of the techniques
employed full scale later on-

Parts four to seven build an
advanced game called "Roman".
They involve the creation of an
Adventure shell which can be re-
used by the reader to create
his/her own games and a

database writing program which
is used to add substance to the
game with rooms, vocabulary,
obj€cts. people and messages.
Various sub-programs manage
the course of this particular crea-
tion.

Roman is a great game in its
own right and is available lrom
Acornsoft on tape - best to play
before reading all about itl

The final part oudines some
further ideas on plot creation and
exotic problems whlch can be set
for the players baffle ment/ enjoy-
ment during the game.

Peter Killworth's book is the
best available for the BBC and
Electron adventurer and
unbelievable value at €5.95.

Peter Killworth

games is patently false, the idea
that learning through urifing
them is hansparentlv true. This
book gives away few secrets but is
a great introduction to coding
games. As the author admits, the
most difficult part is being original
and that remains in the hands of
the individual reader.

How to Wrlte Adventure
Games by Peter Killworth.
Published by Penguin. Price:
5.95.

Peter Killwo h is a well-known
Adventure writer with games like
Kingdom of Hamil for Acornsoft
under his belt. Now he tums his
hand to writing about both the
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Speclrlist Educsllonal Soltware tor the BBC mlcrocomputel

PANEL (8k ROM) This powerl! and versalile utility has been des€ned ior
the serious assemb y larUuage and machine-code programmer.ll islhe ideal
complemenl lo the on-board assembler. Alllhe oplions ol lront-panels'on
other educational mrcros logether wlh many ext.a iealures includ ngl
* Regisler and memory display and modifcalion r Disassembler r Single
slepping and teak ponls * Olisel calculalor * lntelLigenl block moves

MICROBA A b,olog) advelrJre game rr whrcl^ yoL ca r warder aroJrd ll'e
blood.'psp aroysysrem L,rnary syslem a rd d i.nPrla y caral ol a lypica
human being Cassette [695 Disc 17.95
CATB -Compuler Asssled Tables Bingo . A novel and enjoyable way ol
rearnrnq mJli plcano.s Iab e. c ass ser o' 30 b,ngo cards plus p,ogram.

C!!!etle C10.95 Dl.c c11.95
nEGRESS 'Lines oi Besl Fil Regression analyss A powertulgraphical
program Linear/Logarithmic/lnve6e sca ing Llp lo 58 poinls. Bemove lhe
worst po nl Prlnl resuts Ca$€lle 18.95 Dbc e9.95

ORDER A qraph c O,splay ol 8 mato <orirng roLlrnes Buoble Dec'e^ e1l-
rq-,,,rdve Frpbre. Cocl.larl slake,. S'argl.l ,rsPn.or. Derayed Peplaceme,rr.
She -Me1zner, Heapsorl, Ouicksort lncorporale procedures n your own
programs- C.!.etlc 15.95 Dlac !6.95
STAT A delaied repo on lhe prograan size and stalus of each surlace ol
your discs Clear single screen d splay Dl.c 95.95
nESMAN A resources managemenl package an ideal disc-based
frling syslem lor all your resources. Helps you keep track ot whai you
should hav6 Dltc t9.95
FUNO A book-keeping program specil caly designed 1or schoo Iunds. Up
to 28 accounls s mu laneously and l00lransaclions peraccounl Passcode
proleclron Pnnloul Obc e9.95

JUKI Prinler Driver Dltc C5.95

SIMPLE SENSORS lor lhe A-D pon Noles on appllcal on and suggeslions
lorprograms Llghlel2.95Soundllil.gsTemperstur.€11.95TouchC9.95

ALL PRICES EXCLUDE VAT & CARRIAGE
CI.OO CARRIAGE ON ORDERS UNOER g2O.OO

Telephone (0422) 65935 lor best prlces on quallty HAROWARE,
FIRMWARE, SOFTWARE, MEDIA, & ACCESSORIES,

Educatlon Authority Orders welcom€

EXTERNAL RAM/ROM CARD
THE NEW EXTERNAL
28 ROM EXPANSION
SYSTEM FROM HCR
ELECTRON ICS

Thrs exrremely pow€rlul b!t versa
lr e machrne has lhe cdp.brIrv ol
32\ RAM & 24 soclers ava .be
lor ROM o. manv vanous comb,
nalroas lo your perso.. req!rre-

Thrs firachrne has rts own separate
power supplY which e rmrnates
drain on lhe BBC's swriched rnode

NO SOLDERING IS REOUIRED 7 $!;tl

The unir consists or lwo rnodules
1 An adapror boa.d to plug rnto the

88C srdways Rom socket 15
2 The exDansion case

SOME ADVANTAGES
1 No soldenng,equ,red
2 No access nlo machrne requred ait.r .rtral I lll.a
J \o ot" .Pdr 19 p oD Fns
4 Does not phVsrcally rnlerfe.e wnh orher Int,prnal

exDansron add ons
5 Blr r ,n powe, supp y (does nor overload EBC s supp y)
6 Computer wr slrl functron wrth exrernal box powered

down or !npl!qged (usrng Roms res deni n machrnel
7 Wrl make avarlab e 32K Ram p us 24 Rom sockets .t rl

varLed conrb nar on to lhe customer s reeds

Cost unit complets with one board e70 00. vat
Second board f?900 vat Posraoe & Pdck,ng
f3 00 @
IHE INDUSIRIAL UN
CHELMSFORD ESSEXCM26ES
rrr chernsiord (0245) 3so133 75

ITEWTROilflERS
IlICREATIUE
ililcRocoillPUflIlG!

TWO FANTASTIC,FUN.
FILLED GUIDES FROM
THE PENGUIN ACORN
COMPUTER LIBRARY

HO}V TO YVRITE
ADVENTURE GAMES

For the BBC Microcomputer
Mode! B and Acorn Electron

Peter Killworth
An original and easy-to-follow tuide containint

a multi-purpose BBC BASIC program and
database for writing your own adventure

fantasies. Watch out
JACKSON AND LTVTNGSTONE!

{5.95

CREATIVE ASSEMBLER: HOW
TO }VRITE ARCADE GAMES

For the BBC Microcomputer
Model B and Acorn Electron

Jonathan Griffiths
Creator of such top-selling

games as Snapper and JCB Digging, )onathan
Griffiths steers you to a practical understanding
of the powerful ASSEMBLER facility to produce

an action-packed arcade game.
f 5.9s

al jSN'lt-tui (iallt.ts

RESOURCE FACILITIES
MASTERS' LANE
HALIFAX HX2 7DX

81

I

The case comes cornplere wrth an nburlt power supp y and one e\pans'on card Thrs
crrd wrllhold 12 Roms or a combrnat,on of Ram Rom (Ranr c.n be 6r r 6 s 2016 s
or 6264's) Th,s s,ves a rotal ol 16 Roms ( nc ud,ng fou, ,. nrach ner
A second board rdenllcal to the above can be frlted ar a tater dare 9r!r.g . tori
capabil(y ol28 a!arlabie sockers Ior Rom or Rdn,
The second board can be seecled as an alrernali!€ to lhe f[st board ethe, b! a
sw rch on rhe case o, vra solrware con(o

[-,- : I
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Tttle Kosmos
Ancwer-Back
Qutz - JUNIOR
Kogmoc
BBC(32K) and
Electron
t 10.95Prlce

The Kosmos Senior Quiz in
general knowledge has been
around for a while now, featuring
a robot and distinctly space-
inspired scenes. Now comes the
equally well-produced Junior
version. However, the Robot and
his like have gone in favour oI a
setting far more suitable for the
age of the children this tape is
aimed at. The idea this time is
that every correct answer allows
the child to try to fly a hot air
balloon over a casde to hy to
drop a sandbag onto a rather
hungryJooking dragon who is at-
tempting to fly across the screen
to devour the princess who
throws the questions onto the
screen with her wand.

After the loading screen and
the main part have been run,
there appears an options page.
This allows the user to load a quiz
Irom tape, to begin a loaded quiz
or to edit the quiz in some way.
These features have proved of
immense value, meaning that
there can be a quiz on tape about
any required subject, the cunent
class project for instance. Extra
questions ma9 be added at any
point during an existing quiz, so
that th€ quiz may become longer
than the 50 questions already in
store. Questions may be deieted,
and individual answers may also
be changed so that this set of
quizes will always be up-to-date.
New or adapted quizzes may be
stored onto tape and verified for
future use.

The 15 quiz files already on
the tape cover a wide spechum,
from Nursery Rhymes to Word
Fun and from Famous People to
Brain Strainers!There are va ous
options within the quiz, with the
user being able to select either
multiple choice, yes-no, in-
complete answer questions, or a
blend of all three. There are also
options for the teacher/parent,
who may turn ofl the sound,
although it is set to a sensible
level.

All in all, this is a superb pro-

A bumper batch of
educational programs

for the young covering a
wide range of subiects

from general knowledge
to map reading.

Tttle

Publlsher

Machlne
Prlce

There were three discs in the
package that I received, two of
which were for O level students
titled Matrices and Statistics -Frequency Diagrams. The final
disc was for A levels students and

Ratlngs Table:

Publlsher
Machlne

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
65%
75%
75%
75%

Malhematlc6
Software
Chaddlngton
Software for
Student6
BBC B & Dlscg
tr0.00

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Tltle
Publlsher
Machlne
Prlce

gram which has a vast potential
already in the quiz files
themselves (15 subjects, pro-
viding some 750 questions and
up to 3000 possibl€ answers), but
even more so in the master pro-
gram which will allow any parent
or teacher, with no programming
experience whatever, to adapt or
invent quizzes to suit the specific
abilities and interests of the
children involved. All the
necessary documentation is
given, very simply and clearly.

Ratlngs T.ble:

blem here, with the child having
to wait (patiently?) so for review
purposes I transferred the whole
set to disc. With this change, the
whole program becomes much
easier to use, and the subsequent
exercises could be accessed and
used by the child with a minimum
of adult intervention.

One drawback of the test
progam was its 'one word' ap-
proach. Most teachers now
favour reading tests in which the
child can use the context of a
sentence to decide words. rather
than having to read one word
totally out of the context. The ex-
ercises, fortunately, redress the
balance. and are mote sound
educationally. Each exercise
seeks to practise a particular pro-
blem area (e.9. digraphs or sil€nt
letters), and uses a game format
to keep the child interested.
Adult intervention has aheadv set ,
the volume, the length of the t€st
itself and the time allowed for
each response. A sentence is
printed on the screen with one
missing word. When words ap-
pear individually above the
sentence, the child presses any
letter key to register the response,
with no key at all being touched
for a poor choice of word If the
word is colrect, it moves into its
conect position in the sentence,
while any incorrectly chosen
word has its particular area of
study highlighted before it is
driven off the screen. A small but
important point is that even
when the time is up, the program
will not stop until the child makes
a correct response, so that suc'
cess is alwavs the last impression
of the program.

For busy teachers with many
reading problems within their
classes, this is a program well
worth looking at.

85%
85%

100%
100%
94%

The Readrtght
Daco Software
BBC Model B
19.95

This piece oI software actually
contains a suite of eight interlink-
ed programs, which tog€ther pro-
vide the primary school teacher
with a diagnostic reading test,
and exercises to strengthen those
areas of diagnosed problems.
The first provides the test itself,
dand adult help is essential here.
A sequence of words appear on
the screen, and each is read
aloud by the child. The adult then
presses the appropriate key for
the response, and in this way, the
micro can buiid up a picture oI
the child's problems.

At the conclusion of th€ test.
it suggests to the child an ap-
propriate exercise from the re'
maining seven files, and the level
to begin at on that exercise. Be-
ing cassette based is a real pro-

MODEL B/ELECTRON
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.alled 'A Cluster of Curves'. lfirst
ried the Matrices package which
slarts with a menu. as do all the
others. From this menu Uou
could select seven different pro-
grams, the bulk of rhese have
some teaching element where a
iype ol anlmated screen is used
ro show how the elements of the
.natrix should be combined.

k is at this staoe that rhe
.horl comings ol thZ programs
recome rather obvious. Whilst
:he mathematics is sound and
:arelully explained, the screen
Jisplays are both badly organised
and poorly designed. To take
lne example, the combinations
are displayed after an equal sign
rut with a plus slgn in ftont of
each and every product including
:he first, and gaps of various sizes
letwe€n them.

This shows a lack oI the type
of care which one would expect
in software at this level. One of
the programs in the s€des stop-
ped part way through with a 'No
room' eror and in anoth€r,
which shows mahix translorma-
tions, there is no checking to see
iI plotting is going of{ sqeen and
no mention of the action oI a
determinant oI 0. All told this is a
brave attempt to explain the con-
cepts involved, that falls down in
almost all the non-mathematical
parts of the program.

The statistical package
shows similar faults too. Here
you are allowed to build up and
stor€ data sets Ior plotting into
three typ€s of diagrams. These
are frequency graphs, histograms
and c u mu Iative frequency
c urves. They all provide
reasonable results although large
data sets take a long time to pro-
cess. In the curve drawing s€c-
tions there is no attempt to
smooth and the scaling can be
poor, especially on the x axis.
One major omission is th€ faclll
ty to display and edit an old flle oI
data points; this means that you
must have a paper copy handy to
see it the output is reasonable.
There is no error trapping and
pressing ESCAPE is fatal to any
data. There is a slight problem
about deciding which is the me-
dian value on some occasions
too. This is another package
which, whilst mathematically
sound, Ieaves a great deal to be
desired in terms of facilities and
displays.

Unlortunately the A level
disc package proved to be faulty
and so only the documentalion
could be reviewed. I should ex'
plain that each package is sup-
plied on a disc in a plastic Iolder
containing several 44 sheets of
well written and presented infor-
mation. These are by Iar the most
impressive parts of the various
packages, being a good relercnce
guide to the area involv€d. In the
case ol the A level package this
includes an explanation of the
Eurves from thos€ drawn with
Polar co-ordinates to the Con-
Iocal conics, including diagams,
formula and explanatioos of
possible vah-res for use in the pro-
gram.

There is no doubt that iI one

Ittle Int€rEcdhte M.th. ll
Publlcher ScleoftSoltg,are
Machlne BBC Model B
Prlce C5.95

grams were all comprehensively
crashprooled .

Perc€ntage asks the child to
guess what part oI a square is
shaded in - I cannot imagine
many children wanting to spend
very long with this. The final pro.
gram, Glass, is also the best, and
allows a wire-frame'model to be
drawn on the screen. A number
of points can be plotted on the
screen. and then this two-
dimensional shape can be tilted
through any angle up to 90o and
the resulting 3-D ef{ect is quite
impressive. What a plty the rest of
the progams aren't as good as
this one!

Ratlnge Table:

SOUNDS n/a
GRAPHICS 45%
DOCUMENTATION 70%
VALUEFORMONEY 40%
OVERALL 50%

Tltle
Publlsher

This tape conlains five programs
which, the authors claim, are ap-
proved by teachers. I'm sure they
have been, but I had a very hard
job |oading three oI the files, and
two would only RUN after uslng
t OPT2,0 and some patching.

l'm sure teachers would not ap-
prove of this business before a
classroom session! The final pro-
gram, the well-known Towers of
Hanoi, refused all my coaxings
and so I cannot comment on that
particular progam.

The most'child-centered'
idea is Lemonade, which has
cropped up for most micros on
various tapes, and in a variety of
presentations. The child is ask€d
to make some simple decisions
about running a lemonade stall,
and thus makes a profit or goes
bust within the week. l've always
found the educational value of
this program to be a little suspect
with young children. but perhaps
budding entrepreneurs of the
future might put it all down to this
program ....

This version is rather
uninspiring. in black and white,
with no gaphks to hold the atten-
tions, but is otherwise quite com-
petent. Angle is a rather formal
test on the sizes of angles, and
helps in estimatioir. The houble
with my review copy was that a
poor guess caused the program
to crash, which left me reading
again Scisoft's claim that the pro-

PASSWORD
M.P. Softu,are
& Servlcee
BBC
111 ca3sette
t14 dlcc

Machlne
Prlce

The little booklet - subtitle
Educational English - which
accompanies the cassette states
that 'the package has been
design€d to aid th€ teaching of
spelling and comprehension skills
to children of junior age'. It goes
on to explain in d€tail how the
programs, PASSWORD and
WORDFILE work, and this,
together with th€ instructions
available in the program. make
the documentation one of the
mosl c6mplehensive lor this type
of stuctured reinforcement pro-
gram I've come across, and many
other publishers could benefit
from viewing it. Unfortunately
that's where my praise for the
package ends.

In PASSWORD, which is set
on an alien planet, the game
presents the child with a series of
sentences, each containing a
missing word and with the
number of missing l€tters
shown. This is the password,
which, iI tvped in correctly,
opens a cell door and releases a

77

FTWA

of these areas is a real problem
. for gou and you are desperale lor
help then th€s€ packag€s w lglve
some. Unfo,lunatelv thev are all
ill prepared in computer soft-
ware lerms lor commerical sale
and I'm surprised that the soft-
ware house conc€rned hasn't
spent more time in presentation
and design.

Ratlngc Table:

SOUNDS n/a
GRAPHICS 30%
DOCUMENTATION 90%
VALUEFORMONEY 50%
OVERALL 40%

\
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prisoner - will it be a starship
captain? - and points are added
to the score either when a
prisoner is released or when the
mission to rescue 20 prisoners
has been successful. lt's doubdul
if th€ low resolution gaphics will
encourage even the newest
recruit to computers to use the
progam more than once, and the
sentences included must hav€
been taken ftom one of the
earliest grammar text books, e.g.

---- comes from sheeP. A
is a horse's foot.

How insprring can you get?
If you still want to go lurther,

WORDFILE allows the creation
of alternative files.

You already have a better
version in BRICKUP - Iree with
the MEP Primer Pack! - which
my youngsters have enjoyed us-
ing and altering to beat their
friends.

Ratlngs Table

Tltle

Publtcher
Machlne

Prlce

Count wlth
Ollver
Mlrroreoft
BBC Model B /
Electron
16.95

SOUNDS
GBAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Flrst Steps wtth
the Mr.Men
Mlrrorsoft
Electron
r8.95

an ice-cream, and the child helps
him.by using certain kegs to con-
trol his movement. These need
not be remembered, for there is a
clear key-strip which th€ children
Iind easy to use. The same direc-
tion keys are used throughout,
which saves confusion. When
Mr. Greedy has reached his
taget, a harder course appears,
but there is no time limit. and
nothing nastv happens to Mr.
Greedy should an over-
enthusiastic hand direct him too
{ar into a wall.

When the child has gained
confidence here, Mr. Silly is in
need of help buying hats. A sedes
of hats are drawn on various
shelves, and they dilfer both in
shape and colour. The hat Mr.
Silly requires is shown, and the
child uses the same RIGHT key to
move along the shelves, or he
can move up a shelf by use of the
P key. The houble is that having
picked one, he in turn picks all
the rest!

Much language work can
result from this program. The
other two are related, and in each

Mr. Forgetful is faced with two
identical rows oI wardrobes. By
moving one, and using a special
OPEN key, the contents are
revealed, which might be a booj
or a skate etc. Its twin is in one of
the opposite row of wardrobes ,

and the idea is to find matching
pairs. If a matching pair is found,
the two doors remain open, but
inconect choices are hidden
again. One oI the two games has
items of clothing in the war-
drobes, while the second has
pairs of letters waiting to be
discovered.

Many children with Elec-
trons at home will find these pro-
grams delighdul to play, while
schools with the micro will lind
this an invaluable aid to concen-
hation and a welcome first step
on the computer.

Ratlngc lable:

This cassette contains two pro-
grams, each of which willen-
courage children during their ear-
ly stages with counting and sim-
ple number bonds. On one side
of the cassette, the programs are
recorded in one order, while the
reverce order is found on the
other side, so that loading from
cassette becomes a little easier.

Toyshop introduces Oliver,
who immediately appealed to my
young children. Oliver stands
beside a shop window, and
various toys appear in a variety of
colours. Oliver asks questions of
the child, and thes€ begin in a
simple way with letters written
boldly and clearly in large letterc.
Adult helpers could inhoduce
much vocabulary about sets, with
there being three types of toys
and three colotrrs. When the
child has mastered the earlier
stages, there are more advanced
questions, but theg remain at a
reasonable standard Ior most
children.

Ol,ver appears again in
Lollipops, in which another shop
window shows his liking for
lollipops. These again fall into
several types, both in shape and
colour. The child begins by
answedng a question about one
sort, and then another set is
selected. Simple addition is in-
hoduced by Oliver asking how
many he has now. I was pleased
to notice any remaining lollies in
the window disappearing so that-
the child would not be distracted.
Oliver decides to eat some, and
this leads naturally enough to
subtraction. Later. there are
more questions which ask the
child to predict. e.g. 'How many
would I have if. . . ' and this pro-
duces another challenge. Oliver
grows visibly with €ach set of
lollies, and my children couldn't
wait to see the inevitable.

Schools or parents wishing
to use a good qualitv pair oI pro-
grams which will delight, amuse
or educat€ their children need to
look no lurther than this tape.
The sound" which can be tumed

n/a
10%
80%
10%
20%
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Tltle

Publtsher
Machlne
Price

This tape has long been a
iavourite among our infants, hav-
rg been available for the BBC
\lachine for some while. Many
.arents will be delighted to know
::at there is now a version
:,.ailable for the Electron.

As can be assumed ftom the
:::l€. the heroes of the four pro-
::ams on lhe tape are the
1.1: Men, orig:nally drawn by
R:ger Hargreaves. There can be
:: . children who do not know
;::h b9 sight. and probably by
-:_:e. and their appeal is ob,
. ,s. Mr.Sill9.Mr. Greedy and
l'1: Forgetful appear in the
::::es. which are indeed well
-.:ed; for the! seek to give
:_ tren their firsl experiences on
:_. computer.

Mr Greedg rs searching for
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SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
85%

100%
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92%
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on or off at will, contains some and the intentlon is to complete a
catchy tunes, and the screen row of ten perfect robots. Yes,
display is brlght and colourful. there are turious misshapen

robots which appear as a result of
Radngc fabb: entering false irlmbers. Aaually

the children I tried this with,qquryDq 90% prefened to make the renegades,
GRAPHICS 75% althouoh th€u soon tired ;f the
DOCUMENTATION 90% wholeidea.'
VALUE FOR MONEY 90% Much better is Sum Vaders.
OVERALL 85% in which the child has to defend

the Earth....yes, you've guess-
ed the rest! Either addition or sub-

Iltlg Qutct Thlnklngt tlaction is th€ rheme of this game,
Publlaher Mlrrorsoft oth€rwise they are identical. An
Machlne Electron alien craft appears at the top ofPrlce t6.95 the screen, irid after hovering, it

drops a robot. Before it can land,
This tape contains two programs, the child has to either type the
Robot Tables and Sum Vaders, sum or the diflerence of the tuo
and is aimed fairly straight num&rs, one on the craft and
towards the junior age group, the other on the robot. A scoring
ahhough it lsthe sortoltape that I system operates, and the roboti
think wlll have a greater impact at explode rather nicely when the
home than In the school market. conect number is given. When
It seeks to brighten up two the child gets the idea, and needs
aspects ol number work, and in a harder Challenge, the spacecraft
this respect it certainly succeeds. fly further down the screen, thus
although I found Robot Tables shorrening the time the child has
especially to have more gimmick to think of the answet. There ate
that real educational content. various levels, so that it could suit

Robot Tables is set in a robot young children, or even parents.
factory. wlth the robots being Simple sound ef{€cts can be re-
formed out oI lumps which are tained or turned ofl, and the
themselves Iormed by crushing graphics are well drawn and
numbers. At $e start oI the con- smoothly animated.
veyor belt, numbers appear at a
reasonable speed Radnga lable:

Il the current number is the
next in the s€lected table. the- SOUNDS 65%
child presses the 1 key. while'GRAPHICS 75%
SPACE rejects the number. If a DOCUMENTATION 100%
correct cholce enters the VALUE FOR MONEY 85%
machine, it emerges as a robot, OVERALL 80%

Tltle
Publtsher
Machlne

Look Sharpl
Mlrrorsoft
BBC Model B /
Electon
L7 .95

one in turn, and the child presses
SPACE when the odd-one-out is
chosen.

Memory lills lour fields with
animals. and the child has to
s€lect the correct animalto fit into
each field when the original
animals have been removed.
Again the on ly response
necessary is to press the space
bar. The animals.and the larmer
are all beautifully drawn, and at-
tractvely coloured.

Space Observer Recruitment
Test is shortend to S.O.R.T. in
the title, but the format is certainly
Spacelike throughout. The idea is

that a new recruit is needed fot
the mission, and each candidate
takes a series of three tests. lt is
possible to practise each subiect
first. b€fore the test itself is taken.
Visual perception is tested by
placing on the screen, one above
the gther, thiee pictures to make
a scene. Two columns are
Drinted. n€xt to €ach other, and
ihe child presses any key if the
pictures match in any ol the posi-
tions. I Iound some keys less easy
to register than others.

The second test, Dif-
ferences, shows six pictures,
identical in all respects except
one. The arrows move beneath
each in turn. and th€ student
again presses a key to register a
choice. As corect choices are
made, a blue rocket moves up-
ward. while a red tocket moves
up for wrong choices.

Memory Test is very dif{icult,

Prlce

For my money this is one of the
best tapes I've seen for a long
time, aimed at young children
either at home or in the early
school years. It is inexpensive,
and contains two superb pro-
gams which quickly captured my
own three youngsters and pro-
vided them with much en.ioyment
and activity, whil€ at the same
time teaching them subtly and in
an entertaining manner.

Old MacDonald's Farm
Ieatures this well-known theme.
and the old gentleman appears
on screen as a kindly looking
farmer. He wants to play three
games, Memory, Odd One Out
and Snap. Perhaps the easiest is
Snap, which my three-year-old
could handle with ease. It is
possible to play against a friend or
against the computer, each hav-
ing a certain colour in which it is
hoped to draw Old Mac.

lf two children play, the keys
1 and 0 are used. and the chlld
tries to press the conect button
when the two pictures of animals
in the cenhe of the screen match.
If a mistake is made, a piece is
given to the other player, as each
hi€s to build up the picture of the
Iarmer.

Odd One Out uses the
same grouP of animals, and
shows three pictures. Old Mac-
Donald moves to stand over each CONTINUED OVER
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MODEL B/ELECTRON

with a space scene split into nine
component pictures. As each
position is drawn in each of the
pictures, a key has to be pressed
to select the choic€. I found this
part very chall€nging indeed, and
rather ftushating! The test itself
consists o{ all three parts, joined
to stletch the memory and con-
centration of children from
around six to the top oI the junior
school. The only criticism I hav€
is that this program cries out for
sound but although Old Mac-
Donald has sound a'plenty, the
S.O.R.T. program is silent. What
a shame!

Both programs have superb
us€ oI colour in Mode 2. and are
fast and responsive. Teachers will
be delighted to know that whil€
ESCAPE returns to the Menu.
BREAK is totally protected, even
a CTRL-BREAK. The only way a
child could crash the program is
ro pull out the plug! Many choices
are given within each program,
and I recommend it in the highest
terms.

Rldngs Table:

the first example, the tlaffic stop-
ped automaticallv!

The progam oflers five skill
levels - the higher the level, the
slower Roger crosses the road
and the greater the volume of
taflic. Zebra and Pelican cross-
ings, policemen and crossing
patrols ofler a variety of methods
of crossing the roads safely, and
the graphics are almost up to the
very high level we've come to ex-
pect lrom Highlight. I say almost,
because I'd have liked io see the
occasional cyclist pedalling.
furiously along the road and
perhaps a motor cyclist to give a
little more variety. The quality of
taflic noise I found dGappoin-
ting. particularly comparing it
with the appropriate sounds on
their other programs - and
again, no sound level!

This is a program that could
be used very eflectively in any
work on road safety and with
most ages in the primary school.
I'm not sure whether children will
enioy the 'accidents' more than
the number of stars and the
sound accolade al the end, but
it'll certainly make learning the
Grien Cross Code more fun! As
the title is Roadcraft 1, I assume
this is the first of a sulte of pro-
giams on the subject. Perhaps an
option which allows ihe com-
Puter to present comments regar-
ding the user's capability of taking
Roger across the roads might be
more useful to older children
than the star system.

Badngo Table:

SOUNDS
GRAPHICS
DOCUMENTATION

EDUCATIONAL
VALUE FOR MONEY
OVERALL

and/or reach his d€stination
through a sometimes hostile en-
vironment. As the instruction
program for Jungle Journey sug-
gests, just getting to the base
should not be considered as hav-
ing success{ully solved the advdn-
ture - can th€y get there a se-
cond time, can they surviv€ in-
delinitely, have they been to
every location and leamt as much
as they can about the area?

The first two programs had
map options which the children
could r€fer to at each stage - the
teacher could always limit the
number of times this was allow-
ed, but I thought this was good
training for the keeping of records
in more advanced adventures.
Th€ last gives some answers and
a map of locations - 'but don't
t€llthe children!' - in the instuc-
tion program. The instouctions,
which are very clear in all three
programs, also give a list of the
geo$aphical vocabulary used in
the programs and some sugges-
tions for use of the programs:
writing dia es, stimulus for
creative writing, discussion on
pros and cons of decisions made,
and linked with a proiect on the
region. So far some very pleasing
touches!

POLAR TRAVELLER is in-
tended Ior children in the 7-11
age range, and would b€ suitable
in most schools for the younger
children. In making a safe
joumey to base camp across the
polar regions, the us€r has to
avoid polar bears, blizzards.
crevasses, and accept help lrom
friendly Eskimo€s, e.g. in the
building of a kayak. I must admit
this program took me back to my
early days ofteaching and the Ar-
cher & Thomas geography
book, and I would question
some of the information contain-
ed. A colleague, who was kind
enough to try out this program
with he! class, said that the pro-
gram didn't crash once and the
children needed no help in work-
lng with it. First time I ran the
program, I landed in a crevasse
and was rescued by a helicopter
and taken back to base. I then
pressed the space bar and found
myself back in the crevass€ for
another three days!

The chlldren didnt like the
fact that the scene never showed

the traveller in relation to the
hazards - they felt that their pro-
ximity to the bear was an impor-
tant factor in the decision
wheth€r to shoot it. They also
wondered why the keys 1.5 were
used for the choice of dfection
and map, when N. S, E, W and
M appeared more logical to
them. There was a disappointing-
ly small variety of hazards if this
was to be the btsis for creative
writing, and as a result could also
be extremely repetitive. There
was no use of sound - the
lescue plane, shouts for help -and snow goggles would have
come in useful for prolonged
journeys!

DESERT TREK is slightly
more diffic ult than Polar
Traveller, but not beyond the
average 7-8 year old. Progress
through the game is charted on a
map in the same way as Polar
Traveller- Decisions have to be
taken on which equipment to
take from the broken down veh!
cle - whether or not to shoot
raiders or go with nomads, and
the hav€ller has to survive snakes
and sandstorms. The colours us-
ed on the yellow background
made the program visually tiring.
The children found it very con-
fusing that having chosen East as
their direction of travel, they saw
the man walking right to left in an
apparently westerly direction.
They were not required to res-
pond to or us€ any of the new
vocabulary in any active way, in
Iact they could ignore it com-
pl€tely without detriment to their
progress, and there was no in-
centive to go away from the com-
puter and Iind out more.

In JUNGLE JOURNEY the
children have to make a journey
to a village in the Amazon Jungle
after having crash landed. They
encounter animals and Indians,
have to cross pirahna-filled rivers
and shoot rapids. This tim€
there's no map lor the children to
reler to - they're expected to
make their own - so the pro-
gram is more suitable for the
slightlg older groups. The
children {ound this program easy
to use, attractive to look at and
highly motivating.

Three teachers tried out
these programs with groups oI
children, and all reported that the

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
99%

100%
100%
95%
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Ttrle Roadcraft I
Publlsher Hlghllght
Machlne BBC B
Prlce f5 caccette,

!7 dlsc

This program introduces a
character called Roger Roadcraft,
who has to be taken across three
roads. For each road crossed
safely, two stars are awarded,
with an additional two lf a crossing
ls used or an aduh is "asked" Ior ,

help. The four cursor keys
together with the RETURN key
are all that are required to
operate the program and screen
instructions are available. if re-
quired, after the title page. They
suggest that it is necessary to
press RETURN when Roger is
standing on the pavement
alongside an adult or in line with
the traffic on that road - the ver-
sion I us€d didn't need this in

T
P
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40%
85%

On
Screen

75%
75%
70%
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Tltle Polar Traveller,
Deoert Trek,
Jungle Joumey

Publlcher TREKKAcoft
Machlne BBC B
Prlce fl7
TREKKAsoft have produced a
suite of three adventure pro-
grams with geographical settings.
The 'traveller' has to survive'



.hildren had enjoyed using them.
The graphics were very un-
sophisticated (camels more like
rrontosauri!) - some mlght think
amateurish by some standards -and the pictures so slow to form, I
:ound it boring, although it's true
:o say that the easy ride didn't
..,ony the childr€n! [n fairness,
:rey did improve in the Jungle
Journey. I much prefer the
:implicity of the Mode 7 double
reight script to that used to give
rlstructions in the programs and
:tink the provision of a grid on
::1e maps in the ffst two pro-
;rams would have increased their
:raining' potential.

These programs should be a
lorthwhlle addition to an adven-
:ure program resource. Althotrgh
:rey have only slight intrinsic
educational content, they should
,rovide molivailon for creative
{riting and art work, and a useful
.ntroduction to th€ concept ol
adventure programs.

Ratlnga Table:

it could b€ used educatlonallv!
Let's have a look at what the pr6-
gram oI(ers.

The sixteen pag€ handbook
which accompanies the program
is divided into two sections:
Part One: Learning to use Story.
If you want young children to use
Story, gulde them through this
section.
Part Two: Refetence - designed
for experienced users and
desoibes allthe features of Story,
how they work and how to use
them.

The progam runs Irom a
menu which offers six options:
1. Tell a story
2. Draw a picture
3. Write a story
4. Save a story
5. Load a story
6. Print a story

It includes a sample 3-page
story entltled WALK. The in-
structions for loading this on the
screen and in the handbook are
very easy to lollow. Changing or
adding to the story is staighdor-
ward using cursor keys and over-
typing or using the delete key.
The program provides an
automatic wrapround, and iI a
story of more than lour lines is
written, the print size shrinks to
make room Ior up to seven lines.
OI course, it's always possible to
add another pag€ to the storyl
This gives a useful inhoduction to
word processing.

Drawing or adding to a pic-
ture using any ol the 54 pictures
available in th€ computer's
memory is easily achi€ved. Th€
names oI the pictures available (a
shange choice, e.g. girl, but no
boy, man or woman) scrollacross
a window at the bottom of the
screen under the contol of the
RETURN key. For young trsers, a
single line oI words would have
been easier to use. When the
name required has be€n reached,
this is typed in and by pressing
the SPACE bar, the figure ap-
pears on the screen. It is moved
into th€ position requlred by us-
ing the cursor keys and then "fix-
ed" by pressing RETURN. Unlor-
tunately, it is not always possible
to move the figures to the posi-
tion required, and this can be
frushating. The scale and colour
oI the plctur€s were sometimes
surp sing, e.g. the bee.
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SOUNDS
GRAPHICS
DOCUMENTATION
.DUCATIONAL
VALUE FOR MONEY
OVERALL

Tttle
Publlaher
Mrchtne
Prlce

30%
60%
80%
60%
75%
55%

Story
H & H Software
BBC B
06.50 ca$ette,
17.25 dtc[,

Vy initial reaction to this program
,,as very favourable - th€ sod of
:pen-ended, creative program
lointing a way forward - but the
-nore I hied it out, the more un-
iure I became. So I asked three
:eachers, all experienced ln the
.rse ol computers in the primary
:lassroom, Ior their impressions.
',Vell, we do live in a democracy,
lut a committe€ of one often
rakes the decision much easier
:o reach! One thought that it was
one of the "next generation" ol
.omputer programs, one thought
: was splendid idea, but. . . , and
:i€ thild thought that there was a
,asic dichotomy in the program
,hich made It dlflicult to s€e how
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The revised/new slory and
plctures can be saved and/or
dumped to a printer. Routlnes
are included to work with Epson
FX & RX and S€ikosha prlnters
or memory space allowed for
llour own printer routin€.

So far all is fairly sbaighfor-
ward and most young children
wlll enjoy using the facilities and
achieve success withln a short
space oI dme but here comes the
dichotomy my colleague men-
doned. The level and amount oI
udting which the progam will
support without the need Ior the
children to g€nerate thelr own
gaphics is limited, butthe maiorl
ty of children are llkely to be
{rushated by the complexity of
the facillties for changing the pic-
ture and drawing their own. ll the
children are up to cheating the
graphics for their own pictures, it
is likely that the level oI their
wrttlng would be llmited by the
program's capacity, and perhaps

than say the old "Gramma$" you
may have been mor€ familiar
with, dmply because you can see
the words in their context. One
criticism I would make however,
is that the storles you create are
not clrecked in any real way and
iI you insist you can write utter
and complete nonsens€ (no this
review was not written with the
program!). Thls is probably due
to the pro$am being designed
for both 16K and 32K models. It
must be said, though, that if you
us€ this on a model A you will
only be able to write 50 word
stories. De$ite all this children
will flnd the id€a interesting to say
the least and are likely to think
more carefully about their
language as a result of using it.

Ratlngc lable:

SOUNDS n/a
GRAPHICS n/a
DOCUMENTATION 70%
VALUEFORMONEY 60%
OVERALL 70%Wordgram

Daco Softrrare
BBCAoTB
t7.9'

The aim oI this program is to
t€ach and famillarise with
children the principal parts of
speech h the English language tiy
using them In a practical way. Its
basis is a story writing program in
which you write a story by selec-
ting from the various word types
offered and after choosing a 44le
of word, e.g. verb, you are oI-
lered a number of altemative
verbs from which to select the
one for your story. You can
choose from th€ following parts
of speech: nouns, adjectives,
pronouns, prepositions, verbs,
adverbs and coniunctions. There
are two levels oI difficuhy and
these change the tltles of the
words oflered. That may seem a
llttle confusing but the ld€a is you
firsl become famlllar with a word
type belng described in detail.
e.g. with verbs being described as
"Action words" and when this is
thoroughly understood you use
the conect tltle, ie "verbs" in level

The program is based on a
good sound idea and i5 more
likely to foster a good understan-
dtng o{ the structure of English

a program such as EDFAX would
give them greater scope.

The intoduction to word
proc€sslng is good; the introduc-
6on lo mod€ 7 graphlcs ls very
well done. Al some luture point
in time when we have numerous
computers in €very class with
children and teachers who are
computer llterate, thls type ol
program could be a great help in
th€ cr€ative writing lesron. Per-
sonally, l'd like to see a vercion of
this program using a light pen for
the gaphics! In the meantime, iI
you've got any computer
whizkids who have used this pro-
gram, why not send some of their
qeadons to the Editor!

Ratlngr fabb:

SOUNDS
GRAPHICS
DOCUMEMATION
EDUCATIONAL
VALUE FOR MONEY
OVERALL

n/a
70%
80%
60%
70%
70%

Accurate & Cut
'n' val
MP Soltsare
and Servlcec
BBC B
811.00 caoette,
t14.fit dbc

rnle
Publbhet
Mrchlne
hlce Tlrle

Publlrher

Machlne
Prlce

These two programs have many
slmllarities and therefore can be
revlewed slde by side but this
doesn't m€an that they are copies
of each other by any means.
Both are mathematical ln origln
and involve calculation on the
studens b€half. Both have the
ability to accept many differenl
test types and levels and there is
even the opportunity to us€ a
"variable" as part of the question.
So what is the diletence?

Accurate is meant to en-
courage students to estimate
answers to a given degr€e of ac-
curacy rather than be forced
always to give a fully accurate
result. Thls ls a difflcult skill to ac-
quire and it is difficult to give
pracflce in too. With this program
the requted degee o{ accuracy is
set and then the quesdons appear
for your answers. Unfortunately
as far as I'm concemed there is

no timing device withln the pro-
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gram. This is a sad omission Ior lt
means that ther€ is no penalty for
b€ing accurate but very long
winded. Remember lhat we are
trying to encoulage estimation,
not pure accuracy, and often we
do such things for speed and
becaus€ accuracy is unnecessary;
so there should be a penalty for
taking too much time. Having
said all thal there is a place for
this program, and the ease wilh
which the data can be changed
will be much appreciated by the
users.

Cut 'n' val's greatest
drawback ls the poor documenta-
ton which totally fails to explain
how the program works, what
you are to do and why, and what
the educafional value is. I was so
confused that I had to play the
program before I understood at
all. As far a lcan tell you are
given problems of either maths or
logic and you can remove bits
that you find difficult from either
end of the problem. Say the pro-
blem was '2+3+5' and you
couldn't lind the answer, you
might decide to remove the 2 and
the + to leave 3+5 and then
answer thal by pressing 8. You
would get the point for that pro-
blem but what have y9-u proved?

One of the problems I tried
was'LOG (10)', all I had to do
was to remove the 'LOG (' from
the front and then the'), from tfre
back and then answer 10 to get it
correct. Did I cheat or did I just
use the rules to win? In its favour I
would recommend the prlntout
and branchlng roudne to other
manulacturers. What made them
special was the way you could
signal that you found a problem
hard and an easier one would be
provided; but at the conclusion oI
the program the hard problems
would be shown as well as all
those you got wrong.

Returning to common
f€atures, both pro$ams use the
Mode 7 screen to good effect but
do have an option lor us€rs of
monochrome lelevisions which is
a good ldea. Both have printer
routines, which are disabled in
th€ standard versions but can be
enabled iI you so wish. Neither
program has any klnd of reward
or incentive shucture however
which is a pity as there may be llt-
tle intrlnsic motlvation Ior

children to do well in this kind of
program.

lv a few mistakes.
I really should admit lhat

there are better and more educa-
tional products on the mark€t
now, but the children do like this
pro$am and it is a Iirm favourite.
I was very pleased therefore to
recieve the company's newer tllle
"Asto Maths"; but I became a lit-
de disappointed falrly quickly.
The alm of this proglam is to
teach conversion from fractions
to decimals and ftom fractions to
percentages. Unfortunately many
of the features oI the fust program
are mlssing from this one. Firstly
there is a rather plain and boring
scleen display with little inlerest
for a child. Then th€re is the Iack
oI accurale oplions. There are a
number of levels but they arent
as easily controlled as in "Junlge
Maths". Finally the rewald game
is pathetic to say the least, a sim-
pl€ shoot th€ aliens game with
very little to recommend lt at all.
For thes€ reasons I would advise
you to see this pro$am and be
conviced that it is what you ne€d
belore purchase as I cannot really
recommend it heartily.

Batlnga lable:

Jungle Matlra

reason lt ls claimed to be able to
help those preparing for maths
examinatlons too, The theme oI
the program is to s€e if you can
stop too much oil splllage Irom a
strtcken tanker by using your
knowledge oI maps to make the
moves requked as quickly as
possible.

You are provided with a sec-
tion of an O.S. map oI Anglesey
and a rather nice plastic $id pro'
hactor to help you in your lask.
The teacher's book covers all the
main concepts involved in some
detail and even gives the answers
to some oI the queslions. This
means, of course, that th€ ques-
tions lor which you have the
answers are flxed and therelore
this tsnl the ideal program for a
home purchaser, who will soon
come to know the answers by
heart. If you get the coEect
answers to the grid reference and
symbol sections you are allowed
to tly to save the ship using bear-
tngs. Thele are problems here,
however, as a slight miscalcula-
tion can move you ofl the map,
and this is not prevented by the
proglam. It is then very difficult to
work out what b€aring to tak€
next. Overall the program is a
brave att€mpt to give practice in
an interesting and lively way, but
ther€ is too much fixed data and
not enough flexibility to make it
worthwhile lor a singl€ student to
Purchase.

The second program in th€
package is a little better in this
respect as it chooses 10 ques-
tions, multiple choice variety,
ftom a pool of 50. That ratio is
still not over generous and there
is a great likelihood that a ques-
tion will occur twice in two con-
secutive runs of the program.

The finalpart of this package
worthy of mention, is the advice
and a couple of questions of 'O'
level standard in the manual.
These provide a nice finishing
touch but overall I wor-rld prefer
to spend my money on a book of
past papers than on this package!

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Ratlngo Table:

Accurale

Cut h' val

Tttle

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

n/a
n/a

60%
70%
70%

n/a
n/a

40%
60%
50%

Publhher
Machlne
hlce

Artro Matha and
Jungle Mathc
Scleolt
BBCAoTB
e5.00

Perhaps I should admit that one
ofthe programs that I review here
is the fust ev€r educatlonal pro-
gram that I ev€r bought lor the
BBC machlne. I bought it
because at lhe tlme lt was the best
maths program I had seen for
iunio! and middle school aged
children and I have used it with
this age group to good effect
sln ce. This was "Junole
Maths"and it aims io give pracf,ce
in basic computational skills in-
volviong the four rules, le addi-
tion, subhactlon, multiplication
and division.

In order to Iit lnto a Model A
machine there ale two
prollrams,one with addition and
subtaction rou0nes, the other.
with the multlplication and divi-
sion ones. There are a number of
options to choose from and these
include maxlmum value oI
numbers, whether to include
negative numbers or not and iI
you require declmals. The theme
is to find your way across a jungle
by answering the probelms cor-
recdy. Any lailure is signalled by
a graphlc death in full colour on
screen. These are truly wonderful
and show geat imagination. So
that the child is not encouraged
to get problems wrong however,
all the deaths are leplayed to
those who get to the €nd with on-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Actro Mathc

70%
80%
60%
60%
75%

60%
50%
60%
40%
50%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Tltle
Publleher

Machlne

Prlce

Mayday
Tutorhl
Soltwrre Ltd
BBC B or
Eleclron
811.95

There has been a dearth of good
educational software for some
time now. This package is plann-
ed to help the teaching of or-
dlnance survey maps and sym-
bols, as well as the use of co-
ordinates and bearings. For this

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
60%
80%
60%
70%

SOFTWARE /EDUCATION

834 | Ad,B cowArrmc NovEryDEn ,ss4



The regular, observant reader
(that's all of you folks!) will have
noticed that my last f€w programs
have had an educational bias
towards the very young. This
probably reflects the Iact that I
have two young children oI my
own, Michael, 9 and Andrea, 7,
(please put away your calculators

- I manied young, very young!).
Looking back over the past

issues of A&B Computing I
found it very surprising that little
attention had been made to pro-
viding a time teaching aid. So
when Andrea came home from
school recently saying that she
was havino a little bit of difficultu
learning to-tell the timi. with ga!
abandonment I pushed aside my
cunent project (l'll tell you about
that some other time) and
directed my thought waves to
producing a simple clock utility.

TWO GREAT
MINDS
I had my own ideas of how I
thought the program should be
presented but Andrea had hers
(we're two of a kind). ln the end I
had to bow to the fact that the
program had to run and be
presented in the same way as her
school were teaching her. So An-
drea's "modifications" were in-
corporated. II a diflerent presen-
tation is required or a more em-
broided program wanted here are
a few suggestions and pointers.

Andrea pointed out that
when the time was 15. 30 or 45
minutes past the hour the teacher
expected the answer io be given
as quarter past, half past and
quarter to respectively. This is
taken into account of in DEF-
PROCQUARTER. lt your school
teaches differently omit line 730.

lf the numbers on the face of
the clock are not required leave
out lines 480 to 510. Pressing
ESCAPE at anytime directs the
program back to the menu page,
leave out line 150 until you have

:he program running correctly).
As it stands th€ program is

simply a teaching aid with no
scoring or reward procedures ex-
cept for checking the correct
answer. To extend the program
ro include these features I suggest
adding extra procedures which

can be called from within DEF-
PROCRIGHT and DEFPROC-
WRONG. To aid with adapting
the program and tailoring it to
your own requirements a list of
main variables and a breakdown
of how the program works is
given.

Time to learn. A clock
teaching utility for

young children.

Hours (set by the computer)
Minutes (set b9 the computer)
Hours (Given by the user)
Minutes (Given by the user)
Sets the chimes onloff
Selects the type of questions
Radius/size of the hands
Loop counter

H

MODEL B/ELECTRON

Fteda and Andraa Petto w
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MAIN
VARIABLES
HRS
MINS
H
M
S%
SEL
R1.R2
l%



DEFPROCFACE
Joins text and graphics cursors.
Sets the centre of the clock.
Graphics foreground to black.
Graphics foreground to white every 5 mins,
position.
Ensures graphics foreground is white for
numbers
Prints the numbers in the correct position.
Separates the cursors.
DEFPROCMESS
Clears the screen & sounds tone.
Prints error message.
Pause.
DEFPROCLEARN
Graphics foreground to blue & erases old
hands.
Selects random hours.
Selects random minutes.
Graphics foreground to yellow. Draw new
hands.
Clears text window. Prints out text.
lf hours only selected calls hours procedure.
If r,4 hours selecred calls % hours procedure
If random mins. falls on a lzc hour calls rc hour
procedure.
Determines tlrpe of message displayed.
Prompts answer.
Makes conections to variables as required.
Checks for obvious errors.
Checks validity of the answer.
DEFPROCHAND
Sets position of minute hand.
Draws the minute hand.
Sets the position of the hour hand.
Draws the hour hand.
DEFPROCHOUR
Prompts input for hour.
DEFPROCRIGHT
Prints text.
Jingle.
DEFPROCWRONG
Sound.
Text and pause.
DEFPROCCHIME
Clears text window. Ends procedure if chimes
off.
Pdnts message whilst chimes ring out.
Produced the required number of chimes and
pauses in betw€en each chime.

HOW IT WORKS
90
40
50
60
70

80
100
110
120
130
140
150
160
180

200-300
210

220-270
280
290

310-370

Main body of the program.
Selects 4 colour mode.
Set envelope I parameters.
Alters red on colour Dalette to blue
Sets graphics colours to white with blue
background.
Sels text window black wirh yellow background.
Turns off auto repeat of kegi
Calls clock face procedure.
Sets main variables.
Call pointer drawing procedure.
Calls chime procedure (if selected).
Directs program to menu if ESCAPE pressed.
Calls menu page.
Main program procedure.
DEFPROCSELECT
Sets text print to black & clears text window to
yellow.
Prints out the menu.
Waits for a valid key to be pressed.
Toggles chime on and off.
DEFPROCHANDS
Draws rhe hands size R l R2 at position dictated
byTH&F.

380-540
390
400
420
430

700
'710
720
730

480-510
520

550-590
560
570
580

600-790
610

620
630-670

680

740
750
760
770
780

800-850
810
820
830
840

860-880
870

1000-1040
1010

1020-1040
1050- 1080

1060
1070

1090-1200
1100

40-1

1100-1150
1160-1190

IORE *+**BIG B E N *****
2OREI.I * FREDA & ANDREA PERROId +
SOREll }r+** (c) trtaY 1984 *****
40HODEt
SoENVELoPEI r 134 t 255, 0 i 1, 3, I, 2, 127, 255, 253, 253, I

26,1?o
6OVDU19rl,4;Oi
TOOCOLO t 129! GC0LOT J! trLG
BOVDU2B, O,31 ! 39 ,24 tt1 tO, t7 t t3O I t2gOPRINTTAB(12,2)"8 I G B E N""'TAA(6),,By Fred
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r and Andraa Parror. "
loolFxtt,o
, IOPROCFACETFCO{-O t 2
120HR9-2r trlINS-O! 82.1
l3OPROCHAND
r4oPROCCHIiE (HRS,
1500N ERROR 00T0160
T6OPROC3ELECT
ITOREPEAT
IEOPROCLEARN
I'OIJNT IL FALSE
2OODEFPROCSELECT
2I OCoLOURO! CLs
22OPRlNT"glh.t rould you lik. to pr.ctiEe? (1 - 4

2SOPRINTTAE ( lO) "1. ofclock"
24OPRINTTAB ( 1O, "2, l/4 Hou"]"
25OPRINTTAB ( lO) "S. 5 llinuit.r"
25OPRINTTAB ( lO, "4. Futl Clock,"
27OlF SZ<>l PRINTIAS(1Or'5. Chim.. on." ELSE PRI

NTTAB(10) "5. Chiltl.r o{{. "
zEOREPEATT BEL-OETr UNTIL aEL>4e AND 3€L<54
ztolF 6EL-35 vDUTr BZ'NOT Sra.BOTO2lo
SOOSEL-SEL-4S r ENDPROC
3 TODEFPROCHANDE (Rl , R2. TH r F)
S2ollovEx r Yr n{rvEx+RtrslN ( TH-Pr /F, , Y+R I icos (TH-Pr /

FI
55O PLOT83 i X+RlrSlN (TH+PI /F ) i Y+R1*CO6 (TH+PI /F)
SaOI'IOVEX+RlrSIN (TH-Pt /F), Y+R1lCO6 (TH-Pl /F)
S5oDRAUX+RlrSIN (TH+Pt /F) r Y+Rt }COS (TH+P I /F)
s6oPLOTe5,X+R2r8lN(TH),Y+R2rCOB(TH'
570Et{DPROC
SBODEFPROCFACE
t?ovtxJ5
4OOR-sOO. I-640. Y-6{ot Ix--t
4IOFOR TH-O TO 2rPl 6TEP PIISO
42OOCOLO r O
{sOlF IZ-4 THEN BCOLOTST tz--l
/i4O}iOVEX+RTSIN (TH) r Y+RTCOS (TH) r DRAHX+ (R-6a, iBIN (

TH, rY+ (R-64' rCO9 (TH'
45OlZ-I?+1
460NEX t
/170€coLo,3
{EOR-S5OI X-35Or Y-66Or l1'l
atOFOR TH-O+Ptl6 TO 2rPl 6.|'eP Pl/6
SOOIIOVEX+R*AlN (TH, , Y+RTCOB (TH) r PRINTI l,
31OIZ-lI+l ! iIEXT
320VDU4
53OX-640t Y-64o
S4OENDPROC
SSODEFPROCIIEsB
55OVDUt2r 7
STOPRINTIAB(?r2) "8orry but your .narlr i3 r,.y ou

ata h.vt anothar tiy'l
38OI-lNKEY150
S9OENDPROC
6OODEFPROCLEARN
6IOECOLOTITPROCHAND
A2OHRA-RND ( 12, -l
6SOIF ffi8.O THEN HRE-12
64OtF BEL lllNg-o
55oIF sEL-z tll 6-(RND(4)-1)rt5
560tF AEL-3 t'lIN8- (RND ( 12) -1, rJ
670lF SEL-it rtNA-RND (60) -1
6SOBCOLOi2TPROCHAND
690lFH I NS-0 CCH I I,IE (HRS )

TOOCLAT PRINTTAB (3 
' 
l, "Ih.t tlfti i. it Pl..t.?"'

TIOIF 8EL=1 PROCHO[JRT GOTO 760
72OlF 9iEL=2 PROCOUARTERT BOTO 77o
TSOtFl.llNB-l5 OR l'lIl{S.5O oR l"llNs-41 PRocoUARTERt B

oToTAO
74OIF l'lINs-o PROCHOURTGoTO 760 ELSE IF t'llN5<31 P

RINITAB(8,4) "fllnuit.(t, P.rt" ELSE PRINTTAB (A 
' 
4) "I'l

i nult. (r) to"
TsOINPUTTAB (5 r 4l I'l ! VDUT! INPUTTAB (24 t 4 ) H

76OIF f.uNS>3O m-6o-itH-H-lr tF H-O H.12
77oIF a.t>6o AND H<l OR H>12 PROCiIESS! 6OTOTOo
TSOIFH-HRS AND !l.I'I INS THEN PROCRIBHT ELST PROCT{R

ONBr GOTOTOo
T9OENDPROC
BOODEFPROCHAND
eloTl'l- (PI /SO ) rltlNE
B2OPROCHANDS ( 14O.23O. fH,90'
B3OTH' (PI /6) *HRg+ (Pl /360) II.l INS
a4oPROCHANDS (AO r 17O r TH,9O)
ASOENDPROC
86ODEFPROCHOUR
gTOPRINTTAE(3r4)"It l. o'Elock"tM.t{INB

t INPT TTAB ( 15,4) H

AEOENDPROC
B9ODEFPROCOUARTER
9OOPRINTTAB (5 r 1, "Ehoorc th. right .nsl{.r (l-4).'
9IoPRINTTAB(12) "1. o'clock"'TAB(12, "2. qu.rtir F

.rt"'TAB(12) "S. hrlf prrt"'TAB(12) "4. qu.rt.r torr,
92OREPEATT PR INTTAB (34,4) SPC I E! I NPUTTAB ( 34 

' 
4) l'l I UN

ItL !t>0 AND I.t<3
950VDU7
?+OCLA. PRTNTTAB (5 i l, "Ihrt tln. i. it pl..re?"'
95Or.(tl-1rr15
96OtF i-o PRTNTTAB(5r4) i "It i. o'Elock

"! I NPUTIAB ( 15! 4) Ht ENDPROC
97OtF i'13 TNPUTTAB (5'4) "qq.rt.r p.5t "H:ENDPR

oc
9eolF [-so TNPUTTAB(5,4)"h.lf plrt "Hr ENDPROC
99OlF l,l-/tg IiIPUTTAB (5'4) "cu.it.r to "HtH=H-l!l

FH-O H.I2IENDPROC ELSE ENDPROC
IOOODEFPROCRIBHT , 

.

IOIOPRINTTAB(5,7) t "Right l Rishtl Rtght!"t
IO2OFOR B-lTOSr FoR A-1TO 24O STEP2O
IO3OEOUNDI i -!3, A, I r SOUND2 i -13, A+2 r I
IO4ONEXTt NEITT ENDPROC
lOSODEFPROCI{RONB
to6osout{Dt. -15. 20, 23
IOTOPRtNTTAB (3 

' 
7) t "Niong ! Irong! tlrong!"ttt{-l

NKEY20O
IO9OENDPROC
t OgODEFPROCCH I TIE (HRS)
,lOocLBrPRINT'tIF Sr(< >t ENDPROC
1110 PRINTTAB(4)"* * tlrr* *i*}r }r*rt l a

t 12o PRINTTAB (4) "I * t t * ** t

1 tSO PRINTTAB (4) "* * *rrr* r r*rrr r t t

t140 PRINTTAE(4)"i i * l * l ttn
l15O PRINTTAE (/t' nlrrri * lrrlr l }rrrr r t

116oFOR l r(-t TO HRg
l l TOSOUND l I I,7r't
l lgOI-ll{<EY125
I t9ot{ExT
I?OOENDPROC
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BURGESS HILL

(04446)

45636

PHONE

MID.SUSSEX

Visit out New Contputer Store

ilf I*l--E.,, .ilF,;
195 TONDON ROAD EUBGESS HII.T SUSSEX

#DEO
TORCH

a
Vrconx
COJIJ|PUIER

CHADDINGTON
sollware for students

I4 SELKIRK CLOSE, WORTHING BNI3 IPR

BINANY NUXBERS I1O
The prog/am demonstrales and of,ers praclice in the lormalion ol brnary
numbers. conversion lo denary, togelher wilh addition sublraclion multiplr-
calion and dN isron. Noles included

ATRICES EIO
The lormalron ol malrices lrom given dala, together with lheir addilion,
sublraction and mulliplicalion. The use of malrices in transrormations and
solulion ol srmullaneous linear equalions. (O level) Notes included.

XULTIpLE CHOICE O LEVEL Mathematics (Sel 1) 312
A slandard O levelsyllabus has been splil inlo 10 seclions, wilh 3 random
lesls oI10 queslions on each seclion. A second disc conlains a sum,naryo,

ULTIPLE CHOIC€ O LEVEL Marh€matics (Ser 2) 110
A second sel ol 300 queslions on lhe same syllabus seclions as S€t 1.

STAYTSTTCS (1) - CHARTS tto
A sel o, programs rncluding piechans, simplebarchans, dual, 6eclional and
monlhly bar chans. (O level) Noles included

STATTSTTCS (2) - FREOUET{CY DTAGR i|S tto
The orograms incluoe lhe produclron ol trequercy graphs, hrslograms and
cumulalive frequency cu,ves. (O level) Noles ,ncluded

A CLUSTER OF CUBVES (A level inlerest) C10
A sel ol programs to draw 20 different curves, using polar coordinales,
paramelers and envelopes ol lines and circles, Also sets o, conrocal conics

All notes are provrded on strong A4 paper ready ror liling. Poslage and
packing on 1 or more programs 75p

40 TRACK O|SC

CASSETTE

B,B.C.

ELECTRON

!f you want more from your lVllCRO

GEE E
IT

UPG RADE'ing your BB C micro (model "A" or "8") is the simplest, most cost effective way of dramatically
improving its capabilities. An UPGRADE gives you access to the world s largest library-of professional software
and clears the way for future expansions by adding a 280 A second processor 64K ol addilional RAM, and a
Ilexible disk drive controller to your already powerful BBC micro. An UPGRADE's ability to run TBUE CPIM
rather than a CP/M compatible operating system is one of the features that make an UPGRADE the sensible
choice. Couple this with its ability to handle disk drives independently from the BBC micro and your ability to
choose what disk drives to use (3]", 5|" or even 8") and you can see why an UPGRAOE is lhe only choice.
Software available to run on your UPGRADEd micro seems limitless- From wordprocessing to financial analysis
for the professional user, 10 Pascal or Cobol for the serious programmer, all still capable of uslng the sound and
graphics capabilities of the BBC micro. The choice does not end ihere though. An UPGRADEd micro can be
further expanded by adding up to three of our option boards to the unit. There are boards available for expanding
the UPGRADE's RAM, Ior providing further serial or parallel interfaces, additional disk interfaces 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 - UPGRAOE it.

SPECIFICATIONS
Procos.o.-280 A running at 4MHz
Momory - 64K RAM (fully expandable)
Ope.Eting rystom CP/M (Supplied on disk)
Othsr oporaling 3y3t.m3 avril.ble TUREO DOS
oisk driv.s.uppo.ted - 3+ 5i" aO o.80 rrack double o,
sinqle sided sinq'e o duuble oens'ty Can be shdred wirh the
BBC m cro.

NOTE: An UPGRADE does nor require lhe lining of a DFS
wilhin lhe BBC mic.o.

Oisk driv. clplcitic. wiil vary dependent on disk drives fitled
(erample 5+" DO/OS gives SOOK storage)
Keyboard As BgC
Gr.phicr - As BBC
Pow.r i.quiicm.nt3 240V AC.

PRICE: f299 + VAT
UPGRADE TECHNOLOGY, 29OA High Road, London NWlO 2EU

Telephone 01-451 4416. Telex 46523. Symsys G.

Authorised Dealer & Service Centre
IN

MICRO COMPUTER
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Tttle
Publisher
Macbine
hce

Fortress
Amcom
Model B
fE.95 cassette
t10.39 dicc

Iitle
Publisher
Machine
Price

Frak!
Aatdvark
Soltware
Model B
t8.95

Tltle
Publlsher

Machlne
Prlce

az

t
1t

?.'

MODELS A/B

SoJtware
Reviews

DOCUMENTATION
VALUE FOR MONEY
OVERALL

95%
75%
85%

Tehapod does not boast the most
staggeringly colourful display
familiar from some curent ar'
cade games. It goes rather lor
some more subtle blue/green
mixes. This is symptomatic of the
gam
disp

e as a whole. Tehapod
lays an original approach.
The one link with other BBC

it is your job to release them at
the right moment, in the right
place.

II the player is being chased
by a Tekapod, then a direct hit
will re-encase the little lizard. Re-
bound shots can also be stopped
by further fire. As the screens
progress the opposition increases
with Killer Bees. Red Devils and
Poison Orbs. The Tehapod eggs
are less and less affected by fric-
tion, floaling uncontrollably
atound- The answer is to be veru
selective about whal you shoot ai
and when. Filling the whole
screen with cannon fire is suicide,
but a necessary release of tension
now and then.

Tetrapod uses colours rarely
seen on BBC games, and sound
which adds emphasis to event
during the action. The scenario
and nature of the play are
original- Smooth movement,
homing and rebounds are all
masterfully implemented. A great
game for any player who relishes
a new challenge.

Raflngs lablel

SOUNDS
GRAPHICS

90%
80%

smooth scrollinq (considering the
amount of furniture being moved
around) the thrilling sound effects
and, sadly lor yours truly,
unbeatable explosions.

Fortress has all the necessary
trimmings, good inshuction se-
quence. sensible keys and high-
scores. But it is the graphics
which remain in the mind well
after you've finished playing for
the nighl. lf you enjoy playing the
two-dimensional fly-fast and
shoot-quick games then Fortress
is the next step up.

Ratlngc lable:

PACE Amcom's Forhess. the
unofficialZaxon for the BBC. has
proved an immensely popular
game and for good reason.

The flight of the player-
controlled aircraft. shadow
depicted on the scaned ground
beneath, is ftaught with danger.

After taking off and being
forced high, it is necessary to get
down almost to ground level to
shoot out fuel dumps to replenish
an ever diminishing supply.

Anti-aircraft missil€s are con-
stantly launched lrom bunkers in
the landscape below. There is a
whole forest of weaponry to
avoid up ahead.

The game itself is a difficult
challenge made by the brilliance
of the graphics, the three dimen-
sional elfect, the ihcredibly

games oI the past is an interesting
one, the fact that the progam-
mer's other work for Acornsolt
was 'Snooker'. Not surprisingly
when you see the Tehapod
"eggs" floating around the screen
and consider the number of re-
bounds being calculated at any
one time dudng the game.
Snooker has stood the program
mer in good stead.

At first sight and first play,
Tetrapod can s€em somewhat
limited. The player controls a
small craft with rotation left and
right, thrust and fire. To be
honest, the positive Ieel of th€
keyboatd conhols suited me
much better than joystick, but the
option is there to be taken by stick
wizards.

Two {first screen) opposition
craft roam the screen. occasional-
ly taking pot shots at your good
self. These craft rove about
amongst a number of "eggs"
knocking them out of the way as
they go.

But watch what happens
when a shot ftom your cannon
(not the opposition) hits an egg. It
is all too easy to do since shots
stay "alive" within the screen
area, bouncing around unlil they
hit something! On impact. the
egg immediately hatches a
Tetrapod, a lizard-like creature,
swift on its feet and homing in-
cessantly upon the craft (yours or
the opposition's) nearest to its
hatching point.

When you first play
Teuapod the subtitles of the
game take a few moments to sink
in. A clue arrives on the second
screen with a new opposition
creature which is immune to your
cannon fire. lt can only be dealt
with by the lizards themselves and

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
95%
80%
80%
85%

What can you say about such an
original game as Frakl other than
"go out and see it as quickly as
possible". lt dived into software
charts and it shows just what can
be achieved on a BBC. Although
not technical perfection, the
game has so much original con-
tent and humour that it could nol
miss.

The cartoon characters
designed by the teenage Bof are
propelled about the weird world
of Frak! by Orlando's imaginative
programming. The graphics are
produced by an advanced sprite
handling package written bv the
programmer- This results in an
excellently smooth movement
but does have its game playing
disadvantages.

It is sometimes a littl€
frustrasting to manoeuvre our
caveman hero Trogg (-lodyte?)
away from an approaching dag-
ger or balloon (the former come
from above, the latter from
below) and still find that a life is
lost because your sprite has col-
lided with the obiect rather than
the physical appearance of the
Trogg sprite on screen. It is just
something that you have to get
used to.
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Trogg roves about the maze,
climbing ladders, jumping
crevasses and collecting objects.
As well as avoiding daggers and
balloons, Trog can also "yo-yo"
them. His yo'yo can extend to
approximately a third of the
screen at any position depending
on how long the fire key
(RETURN) is depressed. lt can
eliminate balloons and daggers
and send nasties shooting
sideways out of the game. AII this
yo-yoing notches up the points.

At the same time the
seconds are being counted down
in the top left hand cotner. The
time limit should not prove a pro-
blem unless you get really bogged
down somewhere along the lin€.
This has to be the first maze type
game which works horizontally.

Some of lhe liner points of
keyboard control have to be in-
vestigated before an error free
run through a screen can be
achieved and if in doubt, it is
worth taking the plunge.

The origin of the word Frak!,
the expletive issued by Trogg
each time he comes a cropper, is
shrouded in mystery. Aardvark
would have us believe that so-
meone was observed using it to
disguise less genteel curses. Our
information is that it was a
favourite word oI someone much
closer to the company and not
just for cursing.

For those who like to go fur-
ther than just playing the games,
Frakl is a goldmine of humorous
and apt comments plus the odd
piratical tune.

Other than the collision
detection already mentioned, the
graphic quality oI Frak! is
something new on the BBC. This
is due .to imaginative drawing

techniques such as the black sur-
round for the maze features.
Trogg scuttles along nicely and
the scrolling is good enough to
become unnoticeable.

The sound is excellent with
various ditties accompanying
each screen and strange noises as
Trogg walks, climbs and yo-yos
the nasties. The sound can be
turned off and (not documented)
on occasion the background tune
has disappeared leaving only the
sound effects.
L Even the high score table is a
new approach to the subject.
You select the character you wish
to be left as a reminder of your
achievement. Thete are also a
couple of nice fill screens which
keep interest alive in between
games. As screens get harder,
skategy becomes more and more
important and it helps to have the
"freeze" option so that you can sit
for a moment pondering a route.
The later screens further indicate
the revolutionary imagination of
the design€rs. Why not write and
tell us about the ones after that?

Ratlngs Table:

lhe player to steer his racing car
to the left and to the right, ac-
celerating and decelerating by us-
ing the 'Z', 'X', '*' and '?' keys
respectivelg in an attempt to pass
the opposing cars.

During the loading process a
screen appears giving informa-
tion as to which keys should be
used. After this a daytime setting
appears, this being the first stage
oI a se es oI five settings, the re-
maining four being night, snow,
desert and riverside. Each of
these screens, by clever use of
perspective. lakes on a
3-dimensional effecl and lhe
straight road disappears into the
distance.

All the layouts are similar
and give score, time and speed at
the top of the screen and dtectly
below this a bonus chart in-
dicating the number of cars pass-
ed. A score is awarded relevant
to the speed that the player
havels and a bonus score allowed
Ior each car overtaken.

To qualily for the following
stage the playd must have pass-
ed a set number of cars in ninety-
nine seconds so that he Iinishes in
the top twelve places. His success
is indicated on the right hand side
of the bonus chart and his Iailure
to reach this 'target brings the
game to a close and at this point
the live best scores are shown.

This game has been well put
together and the graphics are-ola.
good quality with some excellent
sound eflects. However, it lacks
inventiveness in that the con-
tinuous 3-dimensional skaight
road is rather monotonous and a
few bends would add some extra
interest.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

deadly snobees which are out to
kill you, so to stay alive you must
kill them first. Kiiling a snobee is
done by hurling an ice cube at it,
which is achieved by pressing the
space bar at the same time as one
of the direction keys ("2" left, "X"
right, "*" up and "?" down).
For this you score 100 points and
additional points are obtained in
a number of different ways. First'
ly, 10 points Ior pecking at an ice
cube that then disappears.
Secondly, 1000 points and an
exha life (you start with three),
for liningrup three of the cubes
called diamond cubes which have
red and yellow cenhes as oppos-
ed to blue. Thirdly, 10 points for
every second under a minute
after kllling all the snobees on
each screen, of which there are
eight, with no more than three on
the icreen at any one time.

The game is interesting, and
enjoyable to play with some good
graphics, and sound. The only
thing that is disappointing is the
documentation. Only one of
three pages that are repeated
while the game is not being
played, is devoted to it. On this
page there is a brief outline on
how to play and what the game is
about. but there is no mention
that the joyst,ck can be used, or
of the bonus score lor killing all
the snobees on the screen in
under a minute. Th€ other two of
these three pages are for the top
eight scores, anda graphic picture
with the title "Percy's home".

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
90%
70%
80%
90%

Overdrive is an interesting and
fast moving game based on
motor car racing. The ob)ect is for

75%
65%
40%
70%
68%

Ratings Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
75%
40%
70%
73%

You are Percy in a maze of ice
cr-rbes. Also in the maze are the

Overdrlve
Superior
Software
Model 3
E7 .95

Tltle
Publisher

Machine
Prlce

Title
Publisher

Percy Penguin
Superior
Softtlare
Model B
t7 .95

Machine
Price
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Superfruit is, yes, a one arm ban-
dit game in which you win or los€
money the game has given you in
the first place. You start with be-
ing given the keys used in the
game: "space bar" spins reels,
"retum" collect wins, "G" all
gambles, "1,2,3,4" reel control
(nudges, holds, and swap reels),
"up/down arrows" change
nudge dtection. Also on this
screen is the option to press
"escape" which will load the
game sfraight away or "space
bar" which will give several pages
of instructions on different
aspects of the game. These in-
structions are on win, gambling,
nudges, swap reels and holds.

While the game is loading
the screen shows the diflerent
combinations of things you re-
quire to win, of which the max-
imum is !4. When lt is loaded
you are shown the fruit machine
and given !2. to start playing
with. Each turn costs 20p thus
giving you a minimum of 10
turns. When you run out a little
tune is played and you are asked
''Another !2", to which you then
press the "Y" or "N" keys.

This is a very well written
game, but I lind it dirficuh to get
excited about a game that goes
nowhere and achives nothing,
and I therefore feel that the time
rhe writer spent on the game
could have been more conshuc-
r,,'ely spent on something more
srimulating.

Ratlngs Table:

Have you ever seen those films
where all the pilots on board a
plane are simultaneously taken
ill, and they look to you to land
the craft safely? Well, even aftet
many hours using each of these, I

would still keep very quiet and let
someone else fly the thing, it ain't
easy!

There is a wealth oI dif-
Ierence between the two, and this
starts ftom the booklets which ac-
company each. The DACC
manualhas l6 smallpages which
are crammed Iull of information
and include a full explanation oI
what the various dials and
markers indicate. This is obvious-
ly useful, but even more useful
would have been some kind of
mnemonic alongside each dial. I

found that I had crashed before I

had located the riqht page in the
book. The Flightdeck manual
runs to 18 pages, much larger in
size. although the printing is also
enlarged. Several diagrams ar€
included, and the person who
wrote that a picture was worth a
lhousand words knew what he
was on about. Rather authentic
looking maps are included, so
that you can choose to crash on
either London. Luton or Birm-
ingham. A series of lessons are
suggested, and although my first
tendency was to skip over them
and to get on with it, they are
vital for the inexperienced, like
myself!

Also included in the
Flightdeck pack are two key

overlays, one for each micro, and
these are absolutely necessary, as
a total oI 33 keys are us€d on lhe
Electron. 34 on the Beeb. The
overlays are clearly labelled, and
make the exercise much mor€
possible. DACC rely on about 20
keys, although the information
has lo be gleaned from the
booklet. Both simulators hav€ a
ioystick facility built in. The 767
program runs as well on either
machine, and the main difference
is sound on the BBC. This leads
to th€ big question, which is the
better of the two? Well in prac-
tically every respecl Flightdeck is
the high flierl Everything has ob-
viously been so well researched
and tighdy pro$ammed that the
airfields are not only accurately
shown. but are also stored in the
computer's memory to be the
right distance and bearing lrom
each other. So it is feasible to take
off from Stansted and land at Bir-
mingham, provided you have
enough ability. If you don't, don't
despair, for there is even an auto-
pilot option which is invaluable
during the early stages. The in-
strument layout is far better, both
in detail and clarity, and I sup-
pos€ the ultimate test was that
both tended to "fly" better on the

Flightdeck simulator, and I en-
ioved the experience far more.

Flying the 747 was difficult,
with constant references back lo
the manual, and a feeling of
apathy, but flying the 767 made
the adrenalin flow.

Ratlngs Table:

DACC 74?

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
65%
70%
50%
60%

Ratlngs Iable:

Fltghtdeck

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

767

50%
80%

100%
90%
85%

I

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
80%
70%
50%
70%

I must confess at the outset that
I've never seen one of the vital
roles of the micro in the home as
that of keeping check oI cheques,
and showing me just how early
each month I become overdrawn!
However, before you nod your
head in agreement and tum the
page. this is not such an insignifi-
cant program as that. It will allow
you to produce a kind of a
spreadsheet of your accounts,
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747 Flight
Simulator
DACC Ltd
Eleclron
t9.95

767 Flight
Simulator
Fllghtdeck
Softurare
Electron/BBC
(32K)
tE.75
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ARCADE ACTION
The cllmax to the real grand
prlx aeaslotr ls not far away
and Sunday Grandstand br.
lnga most of us as cloce ag we
are ever llkely to get to drlv-
tng at 190 mllec per hour
around the world'c most
dangerous race lracks,

The raclng car theme
seema to have Insplred a
whole rash of games. Pro-
gtammers are at!'lvlng to pro.
duce the ultlmate motorlsed
sprlnt lor the BBC.

Alllgata's Monaco and
Superlot'e Overdrlve are
about to be overtaken by
games ftom Softrpate lova-
slon, Acomsoft and wlth a
llttle luck, Atarlcoft's Pole
Poslllon.

Pole Poeltlon's telease
has been held up by the re.
cent change ln Atarl owner-
shlp.

Soltware lnvaslon's 90%
flnlshed game ls a croas bet-
ween Pole Posltlon and
Pslon's Chequered Flag for
the Spectrum. Controls and
lostruments ate dlsplaged at
the bottom of the screen and
there should be a cholce of
race tracks. Ihe curent one
ls vety remlnlscent of Pole
Pooltlon, as are the rare slray
cars whlch loom up ahead.

Acornsoft's game le be.
ing wrltten by Avlator author,

Geoffrey Crammond, He lc
belleved to be Incorporatlng
uarlous orlglnal features such
as htlls, hazards and plt
stops. Glven Acomt cutrent
car raclng obsesslon, Geof-
frey'6 attentlon to detall wtll
be thoroughly tested,

Meanwhlle Acorneoft are
releaelng a dozen games ln
the run up to Chrlstmas ln
[rhat seems to be a conc€rted
effort to bury the opposltlon,
Featured amongsl these may
be the lnterplanetary game
Ellte, Labyrlnth - a brtlltant
cyberlron llke game wlth
great colour mlxlng and
ecrolllng between rooms (a
blt easy lI anythlng) and
somethlng called prolect
Bell.

Mlcro Power have flnally
converted a whole bunch oI
games on to dbc, uslng the
exlra dlsc space avallable to
them to beneflt the buyer.
They have come up wlth
some very nlce screen plc-
tures and lnotructlon 6e-
quenceo. Superlor's new
games have brought to an
end a rather arld patch. Thelr
Mr Wlz and Wallaby are
brtlltant and htghly orlglnal
arcade attractlons. Supertor
at thelr be6t, Watch out lor
A&Bb own bounclng etar
from doqrn under ln next
month's lssue. Bounclng
baby 1006 are currently blg
buslness at the arcade.

rut in a very simple and user-
:riendly manner.

Having a disc interface fitted
:n my machine, I have a dread of
.uatching a program load in and
:hen crash on trving to run with
:he revised page- Even resetting
:he page is not always enough, so
rl was good to see that Microaid
rave included a routine to take
rhe problem away ftom
peripheral-users. lf the page is
1ot set low enough, then the
:unction key is set to reload the
program into the correct area of
memorv (l admit lwas actuallv
.heating, and had hanslerred the
srogram to disc to make my
:eviewing easier).

The user is then asked to
;elect a period for analysis, from
rveekly to quarterly. The program
prompts for various inputs con-
cerning types of income. and
reqular monthly outgoings The
categories are already decided,
oul are very comprehensive in
rheir coverage. After thrs phase.
uariable monthlg outgoings are
given a value, at the end of which
the profit or loss is spread around
rhese variables. It is then possible
to have as many passes through
the next part as needed, with
each va ri able sum being
displayed and possibly altered

The user is given the option
to freeze any figures, and then
passes continue until all the
ligures are frozen and In-
come: Expenditure. Colour is

used intelligently throughout to
clarify the various stages. and I
found it virtually impossible to

a child could sit and play unat-
tended and gradually develop the
sbategy necessary for success,
whereas many arcade games
leave children's reflexes far
behind.

So what is the revolutionary
idea? Well, if I describe it simply
by saying that you have to drop a
banel into each of the sectors at
the bottom of the screen. it
sounds pretty boring, I must
agree. However, the way from
the top to the bottom is via a
series oI platforms and chutes.
When a banel is dropped, it
travels vertically downwards until
it meets a 45o plane, which
diverts the movement to either
Ieft or right. This continues until it
either falls down another chute or

m€ets another slope. Yes, I know
it still sounds boring and easy, in
which case I suggest you go out
and buy it. II you still feel it's bor-
ing, then perhaps you're cut out
for a lifetime of zapping aliens,
but I'm sure most o, us relish a
different challenge sometimes
(why else the growth in Adven-
tures?). Oh, by the way. when
vou manaqe to get it right, the
rules change with each
scleen.....

Ratings Table:

SOUNDS N/A
GRAPHICS N/A

(use of colour 85%)
DOCUMENTATION 95%
VALUEFORMONEY 90%
OVERALL 85%

For anyone who is heartily sick of
zapping ghostlike frogs as theg
dodge barrels, this will be a most
welcome antidote. lt requires
neither speed nor courage, and it
is guarant€ed not to numb your
fire-button finger, even after a
long session. Yet it will frustrate,
annoy and hook you very quick-
ly. I found myself coming back to
the program time and time again,
but still not doing as well as my
six-year-old son! That is one of
the good features about this tape.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
70%
60%
80%
75%

crash the system. When the final
part has been reached. there is an
80 column spreadsheet display
which can include a year of
analusis and a title for accounts.
For interest, I altered the listing to
niake a svstem for a fictitious
business. and found that even in
this capacity, the program was
easv lo use, accurate and ex-
tremelv clear throughout. Output
c"n be to thp screen onlv. or also
to a printer - a very good addi-
tion.

Tltle
Publisher
Machine
Price

Gatecraoher
Quicksilva
BBC Model B
r6.95
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Asseen tfie The Prizes:
You could win 92.500
on a dream hqljday of

to be spent
your choice

foryou and yourfamily!
Second prize-a complete Canon
portable video outf it worth e1,30O.

Third prize-a BBC Model B micro
computer pl us software worth 1450
Fourth prize - M i nolta XTOO camera
with a SOmm lens and f lashgun,
worth928O.

Howto
enter:
Just identifythe twelve
objects pictured
opposite....
HINT-the Argus Specialist
lvlagazines listed below might give you a clue
Eleclronrcs Today lnlernaional
Personal Compulng Today
Move l\raker
Your irodelRailway
Clocks
HomeComputing Weekly
Beatbox
Ham Radio Today
Electronrcs
35mm Pholography
ModelCars
Woodworker

GamesCompulrng
Photoplay Mov€s and Video
ZX Compulrng
Military ModelIng
Hr-Fi Nowl
Winemaker
Citlzens Band
N,4odel Boats
VideoToday
PoDUlarCratls
Whrch Vdeo?
YourCommodore

and write your (one-word) answers in the spaces provided on
thecoupon. Forinstance, ilyouthink thatnumbergisa
record write record in the space next to I on the coupon and
so on. Then tell us in up to 20 words why MAGAZINES
MAKE IDEAL HOLIDAY READING. Complete the coupon
in BLOCK LETTERS, and send it tor DBEAM HOLIDAY
CO M PETITI O N. Arg us Specialist P ubl ications Ltd..
No I Golden Square.London WI R 3AB.lo reach us no later
than 31st December 1984,
Comp.lhl,on rulc3

,(,nnexr on sorE(ro alt llK and F re rcadeBer.dpremr

k)norsa, or'A,n. .ouoon kom lhe maqa/'nelsl ol yo!,.r
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SCOTCH DISC
5% single-sided double-density discs (for 40 or 80
track sinqle drives

Box ol 10 f,16.95 inc VAT & p/p

57a double-sided double-density discs (for 40 or 80
track double drives)

Box o, 10 f,28.95 inc VAT & P/P
Lifetime no quibble replacemenl guarantee

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD

209 North Slreet, Leeds. Tel: 0532 451508
Please make cheques/POs payable to RRM Ltd.

SAME DAY DESPATCH

!ll

MAXELL 3 INCH DISCS
3 rch do,roe s ded doube 3ensly rrpp,' dscs,or afy 3 ':rah 

ljrrr'e

Lrlelrne no qurbble replacernenl guaranlee

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD.,

209 Norlh Street, Leeds.
Tel: 0532 451508

P ease make cheques,/POs payab e to FRl\,4 Lld
SAME DAY DESPA|CH

Box ol 10 t42 inc VAT & P/P
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DATA CASSETTES
8ox ol 1014.50
Box ol '10 15.50
Box ol'10 !6.50

Blenheim House, Podmore Road, London SWl8 lAJ
01-870 3255

JUKt6100

MANNESMANN TALLY MTSO

325 00

199 00

725 00

165 00

r75 m

19900

329 00

NEC 2050 (rBM PC)

SEIKOSI]A GPlOOA

STAF GEMINI lOX

STAB OELTA 1O 378 35

T()P

SAUINGS
329 00
62 0o

185 00
135.00

378 35
7130

21275
155 25

SI]EETFEEDEF
KEYAOAFO

EPSON FXSOT
EPSON BXSOF/T
EPSON FXSOF/T
EPSON FXlOOF/T

195 00
2m oa
320 00
465 00
350 00

3000

255 00
395 00
379.00

15217
165.21
32 tX
53 50

1.425.00
2.295.00

79500
1,600

253.00
36800
534 75
442 5A
34 50

37375

228 A5

833 75

293.25
454 25
435 85

189.75

241 25

228.85

O(I MICFOLINE 82A
O(1 MICFOLINE A3A
O(I MICFOLINE 92P

COiIPUTERS
coMMoooRE 64
COMMOOOFE 1541 DISK
COMMODOFE C2N CASSETTE
INTFACE 64.PAHALLEI

APRICOT 2'D+MON
APBICOT lOMB
SANYO MBC555
EPSON OXlO

174 99
189 99

36 80
68 43

1,638 75
2,639 2s

91425
1 840 00

t7.1Ei

TOfiBAll MAilAGER
Designedby !(winlons

Forthe BBC modclB
Soc. ourd.rdilt f.at!r.. of li. graE.
. ltrlct . ir 3D rE Dli6 . Ttansfer ftarket

. Pro.d.o .ra !.brlrb! . F A. Cup halches
. hirry DihLE . IuU leaoue rable! . foru Dititi.d

. P|ckvoirddrtleamioreachm.tah. trr.r,t ..@.tyorlil
. MarEoenal nonq . 7 .H!l Lr.L . Save gane tactlily

. ri!.Ei.l a&Ilnlrti.E a 64 r6enr5 rtrd cunomisrng learul€. .ldan.!uD...d!

Pricer BBC Model B t?.95
Corwrodore64 S?.95
Spec{rum 48K t6.9S
n$l 16I( 05.95

(N.B- 3D GRAPHICS A.RE NOT
INCLI'DED IN THE ZX8 I VERSION) ddictive
Overseas orders add 11.50

Stiategy CaDa of lhc Ye.t, 1983 Ave able ftom comDuer sofiware
noclosts nationwida. includingl(Nominaled)

Gold"r Joyiiicl I'.tdr @ *a'4ljElll
To order by mdl (p&P {ree)send

cheques or Postal older lo:
Addictive Games

?A RICHMOND HILI.,, BOI'RNEMOUTH BHz 6HE I
IA&B COMPU NG NOVEMBEB 1984 93
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John Shoard

More and more primary rhools
are buying computers (the ma.
ioritv of them BBCs) through the
Depadment of lndushy scheme
whereby the government con-
tributes half the cost. It will be
some time, however, before a
significant number oI schools
possess two or more computers
and the present average of one
per 200 pr-rpils improved. So,
many primary classes are lucky if
they have the school's computet
for hall a day a week, and ob-
viously need to choose which
pro$ams they use with care.

Some questions to ask iI
these circumstances exist. and
even if they are more favourable,
ate.

Will the program help teach
or practis€ something worth-
while?

Can useful preparatory
and/or follow-up work be canied
out away from the computer?

Can the children work in
pairs or small groups?

How long will it take all the
children in the class to have a go
on the computer?

Il appropriate, can any per-
manent record of the children's
work be made - eg with a
printer or on tape?

Is the program flexible
enough to cater for children of
diflerent ages and abilities?

An increasing number of
programs are meeting these
criteria. but there are still not
enough. "Gridlines" was wdtten
with them in mind, to provide
children with an enjoyable and
worthwhile way of developing
their und€rstanding of co-
ordinates. It has the following
features:

1. Much of the work can be
carried out away ftom the com-
puter. Straightline pictures are
drawn on a piece of squared
paper marked with a grid (any
size from 5x4 to 60x40). The
points can th€n be numbered and
their co-ordinates w tten down
before the child goes to the com-
puter to enter them and draw the
picture on the screen. During this
second stage. the more able
children can help thos€ who
might be having difficulty.

2. The program itself is sim-
ple to operate and very robust. A
single keypress is all that is need-

A flexible program that
will help school children

further their
understanding of

co-ordinates by creating
their own graphics.

DRAWING
PICTURES
A picture or pattern can now be
drawn on the screen. Each of its
points is delined by entering two
co-ordinates separated by a com_
ma, eg 6,11 or 25,0 (PROC-
coors). A small square is then
drawn at that point (PROCpoint),
but can b€ erased by pressing E if
a mistake has been made. After
the first point has been entered
(PROCfirstpoint), PROCnext-
point is rep€ated until the user
decides the picture is finished.
Pressing D will caus€ a lin€ to be
drawn from the previous point to
the present one (PROCdrawor-
delete) and PRocafterdraw then
offers three options - to move
on to the next point (N). to erase
the line {E) using PROC-
drawordeiete w,th the logical
operation and colour set accord-
ingly, or to finish (F). Note that
lines do not houe to be drawn. so
pictur€s with separate sections
(eg windows in a house ot
features on a face) can be built
up.

When the picture is finished.
PROCfinished is called and, iI the
pictures are to be saved. PROC-
save which ask the children to
enter their names (up to a max-
imum of 16 letters) and a title {up
to 12 letters). The co-ordinates
are then saved onto tape and
another picture can be drawn on
the same grid or the program
restarted.

No instructions are given in
the program regarding the enter-
ing of the co-ordinates - an
understanding of what they are
and which should be entered f,rst
is assumed- However PROC-
coords as listed is designed to be
100% proof against anything that
can be thrown at it! A series of
checks ensures that no inap-
propriate keypress will be acted
upon (except BREAK unfor-
tunatelv, which restarts the pro-
gram) and no out oI range
number will be accepted and
RETURN will not be aflected
unless two numbers separated by
a comma have been entered. All
this does make for a rather long
and complicated procedure for
what should be a simple opera-
tion, so if anyone is very kusting

SPAHHEA draun be DfiUID

ed whenever the user is given an
option, and opportunities are
given throughout to correct
mistakes.

3. Pictures can be saved on
tape, so that the teacher can view
them at the end of a session and
show them to the class - or to
the parents at an open evening!

The program also illustrates
how much has to be done to con-
vert a very simple and obvious
idea (using the MOVE and PLOT
commands to draw pictures on
the screen) into a flexible and
robust program that meets the
crit€ria listed above.

PROGRAM
DESCRIPTION
On running the program, the
following options are displaved
on top of the grid that will b€ us-
edl.
1. To change the grid's scale
(Press S)
2. To draw som€ pictures on the
screen (D)
3. To view some pictures that
have already been saved on tape
tv)
4. To exit from the program (E)

The delault scale of the
grid is 5 - ie each ol the 24
squares contains 5 x 5 points that
can be used, giving maximum co-
ordinates oI 30 (horizontally) and
20 (vertically). PROCscale allows

a

/
,
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any number flom 1 to 10 to b€
entered as the new scale, depen-
ding on the range of co-ordinates
required. The default value of 5
can be changed by altering the
value of "scale" in line 130.

When option 2 is chosen,'
PROCdrawsetup is called and
asks whether the pictutes will be
saved or not. To save the pictures
easily. il is necessary to use a
cassette recorder under the con.
bol of the computer - ie with a
lead ending in a 7 pin DIN plug or
a 5 pin plug with separate jack
plug. This is in {act the norm, so
should not prove a difliculty. lf
they are to be saved, a file is
opened and after each picture
has been drawn its co-ordinates
are saved onto a tape. (Make
sure it's not th€ same one the
program's onl) The recorder is set
up at this stage and need not be
touched again untilthe end ofthe
s€ssion (very usefi.rl in a busy
classroom).

Separate graphics and text
windows are then delined. with
the graphics origin moved accor-
dingly (PROCscreen), and the
grid is redrawn (PROC grid). At
various stages in the program, G
can be pressed to remove the grid
(for a clearer view of the picture
being drawn) or to restore it. This
is effected by PROCgrid change
which simply ahernates the col-
our of the grid between 2 (green)
and 0 (black) using the VDU 19
command.

I



pictures can be played lrom any
starting point to draw pictures on
the screen. The grid that each
picture was drawn on can be
restored in the usual way so that
mistakes, if any, can be discuss-
ed. Another picture is looked for
by pressing P while S returns the
user to the start-of-program op-
tions.

The only procedures not
mentioned so far are PROC-
renumberpoints which simply
renumbers the co-ordinates for
the purposes of drawing as each
new point is entered; and the ubi-
quitous PROCchoice which is us-
ed whenevq a single kerpress is
required to proceed. Only the
keys listed in the parameter "op-
tion" will be acted upon, and
VDU 7 provides the beep that
sounds when a wrong key is
pressed. After four such mistakes
a reminder of the kegs that can be
pressed is printed on the screen.

The following FX calls and
VDU commands are used:

tlx11, o
aFxtl, 1
aFXz00,1
Drlr x(2),Y(2)
vDu 19,11 3, O. O, O

vDu 19, 3, 3, O, O, O

3cal€-5

REPEAT: REPEAT
CLS: cLG
vDu 26
vlew=TALSE: tape=FALSE
Plloclnt16
u fll- cholceS<>''s'r
IF vlew TIIEN PROCscr€en:PRoCflI€draw:UNTIL F

7O
80
9O

100
110
L20
130
1ao
150
160
L70
180
1,90
200
2LO
220

ALSE
230
2\O
250
260
270
280
290
300
310
320
330
340
350
360

370
380
390
too
010
tt20
430
rto
lr50
460
\70
480

ll9o
500
510
520
530
5aO
550

DEFPROCantPo
COLOUR 1
PRII{TTAB(12,O)IIG R 1 D L I N E SN

PRINTTAB( 16. ? ) tscal.e: rr: Bcale
VDU 29, 76 ! 96i
PRoCarld ( 2 )
vDUz3,I, Ot Ot Oi Oi
PRINTTAa(IT, 5)[PdEaS - "
PRIXTTAB(6.8)(S to chanEe the arld's scale'r
PRIITTAB(6,1o){D to aIPAw some Dlcturesrl
PRINTTAE(6,12)nv to vlew Dlcturea Baved on t

PRI TTAB(6.14) E to exlt fr'om the prosram"
PRoccbolce ( r'SDVEfi )
rF .h61cea=risri'rHEN PRocscaLe
IF cholaet=r'Dr' THEN draw=TRUE:PRocd!'eweetuD
IF cholceS={vn TEEI'I vlew=TRUE:PRocvlewsetuD
IF .holcea=nE TttEN 3230
ET{D PROC(The accompanying illushations

of pictures drawn with the pro-
gram were printed as they were
drawn on a Tandy CGP-115 Col-
or Graphic Printer, reviewed in
"A & B Computing" Numb€r 1

and ideal for this kind of pro-

gram. lf any reader has this
printer and would like a copy of
the simple procedures that enable
it to be used with "Gridlines".
send an S.A.E. to me at 31 Glen
Court. Avenue Road,
Wolverhampton. WV3 9JW.)

550 :

57o t

580:

680:
590:

1O Rll{ rrorildlLn.r{
20 REX J. A. Sh.rFd
30 REn (C) 1984
40!
50 IIODE 1
50 .KEY10 oLD llr RUNIU

59O DSPPRocscaIe
600 PRII{TTAB(14, 19)NSCALE CHATGET
61o PRIIITTAE(t,2ll)r'Eow lnany pol.nts wlde

to 10 ) it I TAB ( t , 26 ) Ido you want each Equar€
620 VDU 23t 1.1t Oi Oi Oi
630 AEPEAT I PRII{TTAB ( 3', 26 ) SPCII
610 INPUTTAB ( 35, 26 ) scale
650 IP !c.1e<1 oR Bc.L€>1o TIIEI vDU 7
650 UIITIL acal€>O AID aoale<l].
670 EXDPROC

+ FX 11,0
*FX 12
* FX 4,1
,. FX 4,0
* FX 200,
{. FX 200,
* FX 21,0
+FX 220,

VDU 23,1,
vDU 23,1,
VDU 28
VDU 24
VDU 26

VDU 21

1

0

disables the auto-repeat
restores it
disables the cursor keys
restores them
disables the ESCAPE key completely
restoies it
flushes the keyboard buffer
ensures that the CAPS LOCK is on
removes the cursor
restores it
sets the text window (line 960)
sets the graphics window (line 970)
restores both windows to the whole screen
(line 180)
suppresses output to the screen (used when
opening a file)
restores output to the screen
sets the graph,cs origin (line 980)
is used to set and conhol the colours of the
grid and the picture

0;0;0;0;
1;0:0;0;

VDU 6
VDU 29
VDU 19

PROGRAM LISTING
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and has confidence in their
children (or is just leeling lazy!)
lines 2940 to 3170 can be omit-
ted and the following single line
substituted: INPUT X(2), Y(2).
This will provide no user-proofing
at all, but (useful sometimes)
allows points outside the grid and
of{ the screen to be entered and
decimal points to be used in the
co:ordinates.

3. If the view option is

chosen at the start oI the pro-
gram, PROCviewsetup inshucts
the user on the setting up of the
cassette recorder. As with the
main section of the program, the
recorder must be remote_
controlled so n€ed not be touch-
ed again once it has been set up.
PROCfiledraw is then repeated
for as long as it is wanted, draw-
ing pictures whose co-ordinates
have been saved on the tape.
The file sections of the progam
have deliberately been kept sim-
ple (the same filename is used for
each picture) so that any tape of

REPEAT
CLSr cLG
PROCac?e6n
PRoc.:'1d ( 2 )
PROCtlratPoLnt
RIPEAT
PROCranu!lberDolnts
PRocnextDolnt
UflTIL chel-c.a=rrYrl
PROCflni.Bh6d
UNTIL choloaa-'rS"
UIITIL FALSE



EOEOT drasn bc SUBPREET

1150 NEXT
1160 vDu 5
117O FOR xnunDcr-O TO scat€45 STEP acaLe
118O t{OvE xnuEbcpr 20 O,/B cat.- ( 16tLEX ( S?Ra ( ,anubbar )

) ). - 2lr
1190 PRINTi xnulrber
1200 t{ExT
1 21o ritovE 1?oll- ( 32.Llll ( sTRt ( ac11..6 ) ) ), -2u : PRrxT:

1220 tOR ynurtber-O TO acale:lt STEP aceLe
r.23o ovE -15-(32*LEN(STRa(vnumbe") )),vnumba!.zoo

,/ac,-].c+8
1?4o PRrIrtT I ynumber
1250 I{EXT
1260 VDU t
127O Er{DPROC

700 :
71o DEFPRocalri.wsetuP
720 PRINTTAB ( 17 ' 17),IDRATIINS'
73o PRINTTAa({,19)'rDo vou erant to aeve the Dlctu

74o PRrI{TTAB(4.20)ron tape? ( Pr.eBs Y !o! vea.l{ f

75o PROCoholce ( rrYNr )
760 IA cholc€l=nYtr TIIEN ta9e=TEUE ELSE ENDPROC

77o PRTNTTAB(5,21r),Pos1t1on a teDe 1n the record

78o PRII{TTAB(4,26)"PresE RECORD and PLAY th€n RE

TURNII
79O vDu 2!
8oO It tape THEN vDU 21:save-OPENOUT iGrl'l11nesrl

: vDU 6
81O ENDPROC

1280:
1290:
1300:

820
430
8tro
850
86o
870

88o
890
900
910
920
930
9tO

DEfPROcvlewaetup
PRlNTTAB ( 16. 19 ) 'IVIEWINGI
PRIITTAB ( 5,23) nPosltlon s

PRINTTAB ( 13, 25 ) nand Diese
PRIITTAB ( 9, 27 ) IThen 9)r€sB
REPEAT UI{TIL GET= 32
ENDPROC

taDe ln the record

thE SPACE BAR'I

131o DEFPRocf lratpolnt
132o IF t.9. BPUT#aave, acal.e
1330 REPEAT: CLS
13llO PRII|TTAB ( 1O. 1 ) IFtrBt polnt: " i
135O PROCcoor.<l. ( 23 )
1360 PRocDotnt ( 2 )
1370 cl,s:PRIITTAE(z,o){Pr.eaa E foP Elaae or N for
l{.xt polntrr
138o PRoccholce ( itENGri )
1390 lr cholc€a PRocPolnt ( 2 )
1/rOO UITTIL cholcea-INrr
141o IF tegG THEN BPUTl|seve,4:BPuTfaave,x(2):BPUT

*aave.Y(2)
1420 PRocaolnt ( 2 )
1lt30 El{DPROC
1t4O !

105O : ---------
1t60 :

1.lt7o DEFPRocnextDolnt
1iI80 REPEAT; REPEAT: REPEAT: CLS
1lr9o PRINTTAE ( 2. 1) "Last polnt: iix(1)i[,rrrY(1)
15oO PRINTTAa(21.1),Iext polnt:,i
1t1o PRoccoond! ( 33 )
1520 UNTrL X(2)<>X(1) OE Y(2)<>Y(1)
153o PRocpolnt ( 2 )
1r4O PRII{TTAB(z,O){E fot' EPase, D fo? Dtraw or N !

155O PROCCholce ( xEDNG' )

1560 IF cholcct='E' TtlEll PROCDolnt(?)
157o UNTIL cholcea<>rEn
158o PBocpolnt( 1 ) : PRocDolnt ( 2)
1590 1r tape AXD ahoi.cea=rrIII TIIEN BPUT#save,t:BPU

Tr..ve, x( 2 ): BPUT#EaV€, Y( 2 )
1600 IF cholcea-'Dn THEI{ P8ocdr.ewordelete(1,1): PR

ocaftendiew
16r.o UI{TIL cholcel<>r'Eri
162O ENDPROC

D

950 DEFPRoctcreen
960 VDU 28, O, 31. 39. 29
97O VDU 2[, O i 1ir O,l?79r LO23i
980 vDu 29, 76 ! 188 i
99O EITDPROC

ral

2
2

2
2
2
2
2
2

1000:
1010 :

1020 :

,.63o:
16lro !
1550:

DEFPRocpolnt ( nunbe! )
X-X( numbet!) r2OOlacale
Y=Y ( a urnbe !' ) :t2 o o,/a c al €
ocol.ir, 1

FOR eolntx=x-8 rO X+8 STEP !
toR polnty=Y-8 To Y+8 STEP 4
PLOT 69, poLntx.9o1nty
llEXT: NEXT
EI{DPROC

1O 3()
10ilo
10 ro
1060
107 O

1o 80
1090
110 0
1110
),L20
1130
11 lr o

DEFPRoca!'1d ( corour' )

sridcol-co1ou!'
vDU 23,1. O: O; Oi Oi
vDU 19,2, arldco]. o, o. o
GCOL 1.2
FOR xllne=O TO 1200 STEP 200
MovE r11ne. o
PLOT 21, x11ne.8oo
TEXT
FOR y11ne=O TO 8OO STEP 2OO

MOVE O. y11ne
PLoT 21.12Oo.rr1Lne

166 0
L67O
16a o
15 90
LTOO
L7!O
L7?O
17 30
LTLO
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r?50
17 6O
L7? O

r780
7?90
1800
t 810
182 0

I

DElPRoCdrrwo!'daLata ( Loalc, colou:a )
OCOL lo.1a. colou!'
l,lovl x ( 1) a2oo,/ac.1.. Y ( 1) a2oo,/rc.I.
DRAH X ( 2 ) 12OO,/.c.I.. Y( 2 ).2O0l...1.
ATDPROC

23!o closE ,r.v.: vDu 7
2350 EI{DPROC
236O
2370
238O

183O r
180o r

239o DEFPRoctlf.drew
2AOO REPEAT
2I1O cLG: CLs
2A2O cLS:PRIITTAB(10.1)il-ooklna for a DlctuFG,
2!30 d!.w=OPEIiUP rct'ldlln.s'
2lr tO !c.le=BGETrdraw
2450 PROCaTIC ( o )
2t6o ocol1,1
2lt7o VDU23.1, Oi O: Oi O;
2480 REPIAT
209O o9.r'.t!.on-AGETtrdrrw
25OO IF ogeP.tlon=O TllEt{ 25UO
2510 rX-BOET#dt'.vr
252O FY-BGET#draw
253O PLOT op.pat 1on, rxa2OO/sc.aLe, ?y*2OO/acale
25lro UNTIL opcnatl,on-O
255o INPUT#clnaw r Dlctur.a
2550 closE fdr&r: vDu 7
2570 CLS ! PRr!{TTAB ( 20- LEI{ ( Olcturea ),/2, O ) D1c tun€a
2580 FOR dela.y-1 To SOOO:NEXT
2590 PRIITTAB(1,1)riPleaB lf fo. next,s to return t

2600 PROCcholc. ( 'rttSGri )
2610 UITIL cholcca=ris'l
252O EI{DPROC

185O r
186o OltPROCrtt.:.d:r.!,
1870 CLS
1E8O PRII{?1Aa(1)rrE !o? Er.... l{ for. lf.xt on F to!

1890 PROCCholc.( Enfon )
19OO Il oholc.a-nEt ?IlEtl PROCd!.t o!d.lat.(2,2):PR

Ocaolnt ( 1)
t91O It ahola.a'ttF Tlllt{ CLS,PRIIITTAE(1,O) llrv. y

ou ,...tIy l1n1.h.d? Pp... Y o! ttltrr PRoc. ho I c. ( ttYt{Olr

)
192O Il t.9. ArD cholc.l<>{En THEII BPUT,..v..5:8P

UTt..v.. X(2 ) ! APUTr..v.. Y(2 )

1930 IIDPROC
194O r

1950 r

,,960 |
197O DlIPROCD.nullb.lpolnta
1980 x(1)-x(2)
1990 Y( 1).Y(2 )
2OOO PROCAolnt ( 1)
2010 I!{DPROC 2630

"6 
t!o

"65O

2020
2030
2040 266o DEFPRocchoic€ ( oDt j,ona )

2670 'PX 
2L, O

268O REPEAT
269O IF INSTR(optlona.iroir) anD ar.ldcol=2 THEI'I coL

ouR 2:PRII{TTAB(5,?)(or pt'es. G to r.move the ar'1d
ri! : COLOUR 1
27oo IF IMTR ( optl.ona, 'rGI ) AI'ID arldcol.=o TllEtt PRI

ITTAB(r,2)rtor 9r..s e to nogtor€ thc arld'ii
2710 k.yDreas-O
2720 REPEAT
2730 IF k.yDrcsa>O THEN VDU 7
27 tto ,Fx ?o2,32
2750 chol ce3-GETa
276O koypreas=ke!,9reaB. 1

277O IP keyD!..s>3 THEtI PRII{TTAB(o,1)sPc!OiTAB(1.
1)'rYou nust 9rc.s one ol thase kevs: (ioptlon3;
2780 ullTlL IISTR ( oDt 1ona. cholcet )
2790 IF cholcea PRocarl<lahenae
2800 uxTrL cholcea<>'|rc"
281O END PROC

2O5O DlIPROCtlnl.h.d
2060 Il 3!ldocl.2 rXlI{ tiocatrl.loh.na.
2o7o It t.9. tBlI PROC..V.
2oEo cl.arPtrttlt^l(5.o)tPt..r P to d!.t{ .noth.n 9l

ctutai
2o9o PIIIItTA!(2.1)nPr.r. I to i.tuln to.t.trt ol

DrroSttaant
2r.0O rRocoholca ('PgOi )
21tO ll tlol t.D. Oi ohclo.a-tgn tBali BIIDPIOC
2l20 CLaTPRIIITA!(3.1)nPr.... RltUtIt to oDan anoth

.tr tllan
2130 VDU 7.21t ..v.-OPttlOUl 6(lr.1dlln..trVDU 6
21tO IiDPROC
2LrO
2160
277O
2180
2190
2200
?2to
2220
223O
22LO
225O
2260
2??O
2280
229O
23OO
2 31O

"3"O2 330

DltrPRoc..v.
BPUT,..va. O

VDU 23,1' j.i Oi Oi Oi
iEPEAT: CLS
PRIrTTAB(o. o)'lnt.r you, n.rn.t 'i
IIPU?, n.6.4
UtaTIL LIrf(n&ca)>O ALD LEr(n.!.t)<17
RIPEAI: PRIIITTAB ( O. 1)SPC39!
PRIIITIAB(o.1)'qlv. th. Dlctu!.c a tltl.! di
Il{PU?. t1tl.a
uIrTrL LElr( tlrlca )>o ArD Ltll(t1t1aa)<13
vDU 23r1.OtOtOlOi
plctu!.a-t1tL.a+r! alr.srn by n+nrD.a
PRlllTta.v.. plctur.a
CLS! PRIITTAB ( 20-LEl{ ( e1ctur..a ),/2, o ) gLctur€a
PRI ITAB(!.2)rThi.r plctutc lt now b.1n5 t.v.

2820.
2830:
2840 :
28ro DEFPRoc8r'16chanae
2860 Il allatcoL-2 TnEIl aFlalcol-O ILSE AFldco}-2
287o vDu 19,2,8r16col, o. o, o
2880 I!|DPROC
2890.
29OO I

2910 :
292O DEtPRoccoo!'do ( tab )
2930 VDU23,1,llOtOtOi
29[o ca -inr: corma=o
2950 REPEAT: REPEAT: i=o
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CHARLIt - drlun by SUBPREET SOUIRRtI - dr.s. by ttRYNt CASTLI - dr6h by LISF

___-r----1

IXILL - dr.h 6y DAUIOSP^NNIF _ dr.un ty OAUIO

3120 Il Lltl(ca)<coE r TtlEl{ coDra.o
313O Il Kt-n,n TtIl coll[r-LEx(ca)
31lo PRTITTAB( t.b. 1)sPc' I TAB ( t.b, 1) ca i
3150 UtaTIL ASC(Ka).13 aIlD co6!.>O AxD LEx(ca)>coi

aa
!tao
3170
31EO
sl90
!200
!210
!eeo
s230
t2ao
!eto
!260
!:r76
!tto
lato

t.
Slloo

x(2)-vAL(Llr"l(ct. 2) )
Y( 2 ) -v^L( IIDa (Ca. coD..l.2 ) )

cl,st vDu23, 1. Ot Ot Ot Or
ITDPROC

CLS: CLO
aixl, o
afttlz
axlY to
atx200. o
YDU 2!. a.!.r Or Ot O t
lnfftr I rrlfrDa iUI .ad 9!... ll?URl to !..t.!

ItD

I
(
e
tt

f

t
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296(} Ka-oETa
2970 It ASC(Xa)<48 oR Asc(Ka)>57 TEEI t-1
2960 Il Xa-t,i txtll r-O
2990 IF ca.nn AXD Ka-n.r 1.1
3OOO I? coE.>O AID Ka-n,' t-l
3O1O It Ca-ion AID Ka<>',r' ?B!I f.1
3o2o ltr coa.-o AxD vAL(Rl(]lra((ca.xa),2) )>.cal..

6 t-l
3O3O Il LIIl(Ca)>l AI|D co.n.-o allD Xa<>n,n r-1
3OtO Il cou.>O At{D VAL(lllDa( (Ca+Ka). col!ra.1,2) )>

aoal.t[ t-1
3OrO It coDr.>O Al{D LlIt(Ca)-coEttr.>1 t-t
3060 Il Asc( Ka )-13 t-o
3O7O Itr co'!o.>O AtaD iilDa(ca,co[E.+1,1)-"or AID AS

c(Ka)<>13 t-1
So8o Il Asc(Ka)-127 Ar.D ca<>n{ l-o lLsl Ir ASc(Ka

, -L27 t-L
3O9O It l-1, vDU 7
31OO UrTIL ,-O
3110 l, AgC(xt)-le7 Ct.Lltaa(ca.LEll(ca)-1) ELSE I

I AaC(Ka)<>13 ca-ca.xa

aNDl - rlt.s by DONNA
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ISTOGIT GOilTNO
HUGE STORAGE CAPACITY
UP TO 1600 FULL ENTRIES

I
FAST WRITE AND READ CAPABILITY

I
EASY UPDATES AND AMENDMENTS

WITH COMPREHENSIVE MENU
I

FULLY AUTOMAIIC ALPHA.SORTING
I

VERY USER FRIENDLY
I

FULL COLOUR GRAPHICS UTILISEO
I

EASY TO FOLLOW USER GUIDE MANUAL

ilAIL LIST

2 NEW BUSINESS
SOFTWARE PROGRAMS

FOR THE BBC MICRO

,''LL
PEAR IREE MEAOOwO ELt[rGIOt{ T|{ORPE o t{,{Tll,tGOO{ Gt CAMBS 8010D 0rt5B

OEALER ENOUIRIES W€LCOME

omput e r s

E At last a helping hand lor
-serious Commodore & BBC u

Regular training courses in the
use ol'View' & 'Easyscript'.

Also for the novice, an
introduction to basic.

From as little as S20.00.

Contact MISS LESLEY WESTON
on (0306) 885082 or write lor

lurther detalls to:
CACTUS COMPUTERS,

16 WEST STREET, DORKING,
SURREY RHl41BG
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- gTutors
Jon Voglo,

MODEL B SO FTWA R E /TY PI N G TUTA R S

MAKER TITLE MEDIUM
Kansas Microtype Tape
BBC SOFT VU-TYPE Tape
National AII Fingers Gol Tape or
Extension Disc (40 or 80)
College
Note; prices given include VAT, p&p.
Cost of 24 one'hour lessons at "Sightand'Sound" is !87.50!

PRICE
€ 12.50
Et7 .60
t 14.95
t24.75

What. vou mav ask, is the point
ol reviewing all these word'
processing programs for
businessmen. when our crazy
educational system turns out so
mang women and almost all m€n
who are unable to type,?

I well remember trmes when
having sweated over the draft of
an urgent letter, Ignashed my
teeth at my typelessness when
secretary announced cheerfully
"Sorry Mr. Vogler, Iam meeting
my boy-friend at fiver can it wait
till tomorrow?" ln desperation I

ioined a hoard of goung women
at the local secretarial college but
found it a humiliating experience.
Their fingers seemed joined to
the right keys by elastic, wh€reas
mine were arthritic and creaking.
I blushed with shame when loud-
ly rebuked by a strident instruc-
tor: "Mr. V. you are looking at
the keys againl" and allthe dollies
turned round and giggled.

THE ONLY
ANSWER
No more! All today's trendy ex'
ecutive need do is buy a typing
tutor program for his micro and
blush in privacy and comfort at
home, at less than a third price.
As an added bonus daughters
and even sons can learn for {ree
and may soon take over the
chore altogether in return for
pocket mon€y.

The basis oI all typing tutors
is that. in a s€ri€s oI exercises oI
increasing difficulty, th€y:
1) lndicate on the screen which

ng the keyboard
a must for many

solid or outline. can bear letters
on or not, and the key hit can be
made to flash, so that you see
where your fingers actually land-
ed in relation to where they were
meant to strike. Each key can
either click or give out a diflerent
musical not€ with lower case let-
t€rs a cunning octave higher than
capitals. but this can be turned off
if musical bvstanders become
threatening! ehoice rs also of-
fered to "beep" or not if the
wrong key is struck.

VU-TYPE's great disadvan-
tage is that it is not currently
available on disc and the promise
i5 "later this year". lt takes a pain-
ful five minutes to load, certainly
not acceptable to a business-
person, snatching a few minutes
in lhe lunch-hour. Computer
wizards who buy the cassette,
defy the copyright and convert it
to disc will find that, although it is
copyable, there are problems
wilhin the program to be solved.

Well done BBC SOFT but
let's have VU-TYPE on disc as
soon as possible.

BRIEF
CONCLUSION
VU-tYPe is by far the best pro-
gram. lf you do not have a disc
drive, buy it rrithout hesitation.
Disc drive owners mav prefer to
save loading time by buying "All
Fingers Gol but it is l€ss good and
the extra price for the disc is €x-
tortionate. Microtype is poor
value.

Master
is still
computer users. which

Typing Tutor should you
try?

key to hit: either individual letters
or as text.
2) Tell you, by sound on the bet-
ier ones, whether you hit the
right one.
3) Analyse your performance for
accuracy and speed.

Of the three programs I
tested. Kansas's Microtype was
very dull; little better than the typ,
ing tutor on the Beeb Welcome
tape. Although the beauty. of
screen display and clever analysis
of performance does not actually
make you type any better; it does
reduce the boredom oI hours of
practice. If you are a solid slogger
by temperament, then by all
means save a few quid and buy
Microtype, you will become iust
as good a typist just as quickly.
You iust will not enjoy it much.

AII Fingers Golis an ef{ective
teaching package. there are two
especially good features: firstly
that the correct positions oI
fingers are shown on the display
during all exercises and secondly
the choice of brightness of the
three elements that make up the
screen display: background.
keyboard and fingers. However it
is spoilt by the lack of a proper in'
struction book. The glossy book-

packaging contains no more than
a stapled sheet, w,th plenty about
running the program but scant
help in actual typing technique.

The extra !14 for the disc
veGion is unacceptable profiteer-
ing, as the only additional pro-
duction cost is the €3 disc itself:
too many software producers are
assuming that disc users ar€
wealthier and able to conhibute
more Io the profits. Disc users
unite!

VU-TYPE's handbook. in
the best traditions of the BBC.
errs iI anything the other way. It is
so inlormative it takes a while to
find one's way around its
generous fifty pages. However
once digest€d it greatly enhances
one's understanding of the
typist's skill.

VU-TYPE's exercises are
varied and ingenious, and draw
deeply on collaboration with Pit-
man's who- of course have been
teaching secretarial skills for near-
ly a hundred and fifty years and
know a thing or two about it by

Both display and sound can
be varied. Keys can be drawn

ALL FNGERS GO: helplul indication of correct linger positions

KANSAS TYPE: the sc6en display is very du .
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ORGANISATION AT YOUR FINGER TIPS!
Hordrlqre ord Sdtlrore for the BBC Mcro. Ju$ o few d
our &Einess, DoffEs'tic & Educotionol ProgronE
cn/qiloue on cossdle o( disc.

P'rices lrom
9.r20-8300

Deoler enquiries welcome.

.t07 MEMO-CALC St2.95 + VAr B C/D
''It must be .monS the loast expensive paeces ot useful sofrware
,ou willever buy" Bevue by Praciical Computing July 1983
This is a dat6base/calcsho€t program which is allows up to 255
columns The numb6r ol rows is automatically set from 5 ro over
lOOO depending on rhe columns declared Both numeric and
alphameric data can be stored in any cell and can be ol a.y lengrh
up to 255 ch.racters

106 PAYnOI (W or M) 024.95 eoch + VAT B C/D
Two part programs ro handle the wages oh a weekly or separalety
on a monthly b.sis lor up to 1O0 ehployees in memory at the
srme time Order as WEEKLY or MONTHLY Oeduct r's OO il both
weekly & monthly programs purchased ar same time A PAYBOLL
update s€rvice is otfered at [6 OO per annu + VAT

304 SIAIPACK 89.95 + VAT B C/D
A slalrstc pactage w.itren bv Mrcro Ard thar first appeared in rhe
Person6l Computer World maoalne between auru;; ot 19/a and
the Spring ol 1979 as a series or arricles
This lascrnal'ng su'te ot modules wrll appeat to Schoots Co eges
and bus'nesses ali*e prov'ng errremety;atu.bte -

t02 casHBooK e{{.95+vAT B c/D
FIRST CHOICE. This is a double entry cashbook pros.am showinq
cash 6nd bank credits and debits, i e 4 columns Any number ol
individual accounrs can bo used and analysed or rolatted
ihdividually or cumulativsly by associated group
|ANGUACE & UTILITY POMt lrom mony sources trom !18
SE}ID NOW FOP OUP FEEE BPOCHURE!

Most of our progroms ore on PRESTEL (Micronet)
' 60043703 ond con be down looded directly.

25 Fore Sheel, Prqze, Cqmbome,
Comwoll TR{4 (UX UK Tel: (0209t 83t274

SEIKOSHA
PRINTERS

A new ronge of prinlers
(Speckum Compatible)

replocing
exisling models.
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ffiicro-Rid

souRcE LTBRARY MANAGER (SLM)
ROM based soltware tor DISK owneB on the BBC MTCRO

Have you ever overwritten an amended program that you haven t got
around to backing-up yet? lt need never cause a problem agarn with
Sl M. Your prevroLs version ,s arways avartabre unr'r you o-ec'Oe to
delere ir

Have yoL ever spenl hou.s searchrng th'ough rnagazrnes'ooktng lor
that uselul lrtlle .outrne thal yori wo-uro hav; keyei 

'n 
at I re r .e"o,tt

didn'l want lo clutter up your calalogue and waste mosl ot you disk
space SLM rs designed Ior exaclly lhrs pLrpose (orrr w..hour lie.trltie'
and waslage).
Have you ever wrshed yoL could specny a'co-meni ot Jp ro 20
characlers when yoJ save a program or routrne so 'ha talpryoucan
reFember whal il does. SLM allows lhrs. evpn lor d,lrere,rr versrons oi
lhe same program!
You paid a lot o, money for your disk drives and disketles and il the
storage of BASIC andlor ASSEMBLER source code is one of your
major resource waslers then SLM will hetp you make much;ore
ellicient use of your inveslmenl
FEATURES INCLUDE: Slores and retrieves anv amouni ot BASIC
and or ASSEMBLER source cooe. uD ro il-e lutt (apdL ly ot each drsk
(100k 200k) ' Creales a LDrary ol up lo 399 'memDp s' par 80 l,ac(. or
I99 members per 40 irach drsk ' A ows Jp o 99 verstons ot a s,ngte
program or routine ' Will simpy and easily "consrruct programs
d€veloped in a modular fashlon ' Stores futty aocumenred coOe 

-wnich

can be 'slripped when required lor execut on ' Ijses 8 character
names and a 20 characrpr desc.rpuon lor eacl.'membe." ts tutlv
menu-driven lle no mess, commaro syria{) tnctudei
comprehens,ve User GJrde and tllrrnq ,nsrLcirors ' Md4v oiher
fealirres loo numerous io I'si 'rere e IlUelhrngstrhenolreq Iirrq any
UserRAt areas and teavrng a t Iunclron \ey setirngs unchanged-. eli
eic , Fullycompalible wllh6502 second Droaessor. ideat to r b;oinneri
rnd erperienc€d u3er3.like. PRICE f35 (rrLt PaP) or 'arqe SAE ror

Factsheel to:
Guardian Soilware, 21 Harvey Rd., Watton-on-Thames, Surrev KTl2
2PZ or arlernalrvely a!\ your dearer rf he siocks sLV. oeateren',qurnes
welcome STOP PRESS: SLM is now sLppt,ed comptele wrih a second
nOM TEXT LIBBARY MANAGER rT -M). provid,n6 a tolatsotur,on ro

your disk storage I fiie management problems
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Alrn Bowlcy

Disc drives are t€coming a fairly
common Ieature on BBC systems
these days, but how many people
who have them are really ex-
ploiting the full potential of their
drives? Of course it is very conve-
nient to be able to LOAD and
SAVE programs and data files at
high speed but,I this is all that
you are doing with your discs you
ar€ not really getting full vah,re
ftom your investment. This article
shows you how to use a disc
drive for random access filing so
that the disc space effectively
becomes an extenslon to the
computer memory which can be
used as a data store and so opens
up the posslbllity of using your
BBC lor manipulating vast quan.
tities of datai 800K if your pocket
runs to a paf of double sided 80
hack drivesl The article is il-
lushated by a Video Tape Index-
ing program with a storage
capacity suflicient to index 1000
recordings distributed between
up to 200 tapes. which would
lhemselves cost more than your
disc drives!

RANDOM
ACCESS
The type of data fil€ that 9ou are
probably used to manipulating is

called a "sequential" or "serial"
file. This is the only type of filing
possible with a tape system. The
major drawback with a sequential
file is that any alteration or
manipulation ol the file requires
you to r€ad the whole lot into
memory, and after you have
finished work on it. to re-write the
whole fil€ back to tape or disc. This
is not onlg time consuming. but,
more seriously. it means that the
size of any file is limited by the
computer memory availability.

If you store your data in a
"random access" disc file the
situation is quite different. You
can now pick out the specilic file
enhy that you want and read ii.
alone, into memory. You can
even write an edit€d version o,
the item back to the disc in th€
conect place, so overwriting th€
original. The amount of data that
you can manipulate is now
limited only by the disc space.

Discs are, of course. capable
of this kind oI operation because

A video tape indexer
program that illustrates

efFective use of disc
space. This beginner's

guide will help you
appreciate the potential

of your disc drive for
manipulating clata.

each disc enhy is preceded by an
idenrifier byte which tells the
system whether the following
variable is an inteqer, a real
number or a string and it is to this
identifier byte that the file pointer
must be pointing when you ac-
cess the file. The situation with
numbers is quite straight forward.
Integers occupy a total of five
bytes, one for the ideatifier and
four for the number so if you had
a file of integers you could pick
out entsy N% by setting th€
polnter to a value oI (N%-1) * 5,
notice N%-1 because the top of
the file is at PTRIC% - 0. Real
numbers are similar except that,
since the number itself is stored as
five bytes, a total of six bytes of
file space are used.

Shings are a little more
awkward because they can vary
in length and so the identifier byte
is followed bv a byte containing
the string length. the string its€I,
then follows. Locatihg a specific
it€m in a file of strings would be
very complicated if they were all
ol different lengths and writing an
edited version of a string back to
the file would be disastrous iI it
were longer than the original,
since it would then conupt the file
enhy lollowing it. Both of thes€

the read-writ€ head can b€ direct-
ly positioned anywhere on the
disc surface but it is not necessary
for the programmer lo look al the
operation in these terms. the DFS
looks after the drives, you can
consider the file as a list of items.
any of which can be selected by
moving a poihter through the lile.

When you open a file the
system automatically sets up the
pointer as the pseudo-variable
PTR;C% , where C% is the
variable chosen by you to hold
the channel number associated
with the file. Initially PTRIC%
has the value zero and points to

the top of th€ file so that you
could now access the first entry in
the Iile but you can change the
value of PTRTC% and so make
it point to any entry that you
wish. The actual value held in
VIRi/C% is the numb€r of bytes
from the top oI the file thal the
enky stans at, so if you are going
to be able to find a specific it€m
you have to arrang€ your file in a
logical and regular pattern,
moreover, you will need to know
the length, in byt€s of file space,
that €ach stored variable will oc-
cupy.

To take the last point first;
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problems are most conv€niently
solved by padding out all strings
with spaces to some predetermin-
ed length before wrjting them to
lhe file and by happing out the in-
put of any strings which are too
long. The file space occupied by
each sking will then be the same
and equal to the length o[ the sh-
ing plus two, for the identifier and
length bytes.

In practice, of coutse. you
will often want to construct a file
consisting oI a mixture of variable
rypes. The Mdeo Tape lndex uses
sllch a structure and the best way
to see how to keep track of the
position of the enkies is to study
lhe explanation below of the r-rse

of the file "DATA" but before I go
on to discuss the file shuctures
used in the program we need to
look at the way BASIC sets up
communlcation with random ac-
cess files.

BASIC
DIFFERENCES
The BBC user guide deals fairly
comprehensively with the use oI
files but BASIC 1 and BASIC 2
are syntactically different as
regards the way they deal with
.andom acc€ss. If a Iile is to be
written to it must be OPENOUT
and to be read a file must be
OPENIN. In BASIC 1 a file which
s OPENIN is, in fact, also open
jor being w tten to so this is the
itate in which the fil€ must be for
random access- In BASIC 2.
Towever, a random access file
:nust be OPENUP. The Video
Iape Index was written on a
nachine with BASIC 2 so those
.,rith BASIC l should change all
:he OPENUPs to OPENIN ln
ract OPENUP in BASIC 2 and
OPENIN in BASIC 1 use The
same token so there is complete
compatibility for running pro-
grams w tten in one version of
BASIC on machin€s with the
other ROM.

FILE HANDLING
The program uses three files,
''DATA". which holds the details
of each recorded TV. program,
''FORMAT", which stores infor-
mation on tape usage and
"POINTER", the purpose oI

which will become apparent later.
Only the first two are used in ran-
dom access mode and we will
now look at their skuctures and
the parts of the program which
access them.

FORMAT
This is the simpler of the t',rvo ran-
dom access files. It consists of
201 integers. The first enhy is us-
ed to keep track of the number of
records in the main "DATA" file
and the remaining enhies hold
the length oI each video tape
followed by the amount of time
already used up on that tape.
Figure 1 shows the file shucture.
To access the number of records
we simply set the pointer in
"DATA" equal to zero and r€ad
or write away, look at line 224
which updates the number of
records. To access the time infor-
mation for any speci{ic tape the
pointer must be set to
(N%-1) * 10 + 5, where N% is
the tape number. What I have ac-
tually done is to set up PROC-
times(n%.a$). line 82, which can
b€ called with n% set to the tape
number and will then read or
wite the timings depending on
whether a$-"1" or some other
Ietler. Have a look at line 215 for
an example where a current
value is read. amended and then
written back to the disc.

DATA
This file ,s the main data store for
the program and it coosists oI up
to 1000'records'- each of which

is 64 bytes in length, subdivided
into six data 'fields' some of
which hold integers and some of
which hold shings- The organisa-
tion within each record is shown
in Figure 2. lt is easy enough to
s€t the pointer to the start of any
specilic record, we simplv give it
a value of {N%-1) * 64. where
N% is the record number Fin-
ding a specific field within each
record is a little more complicated
since the fields are of different
Iengths.

The best way to cope with
this is to have a "look-up" table of
offsets which can be added to the
pointer value Ior the record stafi.
Figr,rre 2 also shows the relevant
offsets and they are stored in the
array foffset%. see lines 19 and
20. in such a way that the offset
for the Nth field is array element
foflset% {N-1). PRocsetpointer
(record%,fieid%), line 72, is
really the key to the whole filing
system since it will set the pointer
in "DATA" to any record and
Iield when called with the ap-
propriate parameters set- Look at
it being used in PRO,
Cloadrecord (n % ) . line 88, to
select a whole record and at line
167 to write the length of a recor,
ding to the disc. For the moment
take pt%(N 1) to be equal to
N-1. where N is lhe re.ord
number.

The choice of 64 bytes, a
sub-multiple of 256, as the record
l€ngth is not accidental. We have
talked so far about accessing the
file in terms of moving the
pointer, and the DFS then actual'
Iy moving the disc read write

head to the correct position on
the disc. If this were literally what
happened, each time you moved
the pointer the drives would have
to be activated. which would be
time consuming and lead to a lot
of wear. What actually happens is
that. when the fil€ is opened, the
system sets up a 256 byte buffer
through which it communicates
with the file and into which it
reads the first 256 bytes from the
disc. When you move the
pointer, provided that you do not
move it further down the lile than
256 bytes, the drives will not ac-
tually run and you are only com-
municating with the buffer. If you
move outside the buffer the DFS
tidies up by writing the current
bulfer contents to the disc and
reading in a new set.

It is a good idea, therefore.
to tailor the length of a record so
that any one record is entirely
contained within a single 256
byte segment of the file so that
the discs will not need to be ac'
cessed as you move within the
record. The best way to €nsure
this is to make the record length a
sub multiple ol 256. In Video
Tape Index you will have four
records in the buffer at any one
time and so ready for rapid ac
cess without disc activity.

POINTER
This third file used in the program
is a sequentialfile and it is used to
circumvent the main disadvan-
tag€ of random access disc files
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PROGRAM
DESCRIPTION
Lines 1to 12 Calls up a title page and initialises

vaioLls message strings. Sets up the
initial error trapping.
Provides the options for setting up a
new file or working on an existing one-
Sets up the arrays and calls PROCload
to open the files and read the pointers
into pt%. Reads the field offsets into the
array foffset%. Sets up the main error
trapping.
The main loop for selections from the
menu.
Closes all the files and updates the disc
version of the pointers in pt% for future
use.
Switches the cursor off.
Switches the cursor back on.
Sets up a new disc for use in the
program. (See above)
A utilitv routine which returns the kev
pressed as a characler if the chara.ter is

in a$
Sets the file pointer to a chosen field
and record.
Loads necessary inlormation from the
disc and opens the random access files
at start up of the program.
Reads or writes the details of tape
length and time already used.
Loads an entire record from the disc
fiie.
Displays any record, loading it from the
lrle frrst if this rs necessary R% always
holds the number of the record
currently in memory.
Displays a record and allows choice ol
ediring or movrng rhrough rhe frle one
record at a time or bv jumping to any
specified record Records can also be
deleted. Pressing CTRL,/C will mark a
record as "Cherished' . Records so
marked cannot be deleted nor will the
programs described by them be
considered by the routine which
searches for items to over-record. A
cherished record can be returned to
normal by pressing CTRL/H.
Used to increase the record nr:mber by
the routines which scan the file. Wherr
the end of the file is reached the scan
returns to record 1.
Similar to FNin. but rrsed to decrease
the record number.
For editing the title or subject. Already
described in detail.
Calls the routine appropriate to editing
the title or the subject information.
Takes in the title and writes it to the file
after padding out to 20 characters if
necessary. The flag f% is used to
determine whether the cursor separation

Lines 13 ro 16

Lines 17 to 21

PROCoff
PROCon
PROCnewftle

which arises if you want to move
entries from one position in the
Iile to another such as might be
the case if you wanted to sort the
file or "roll it up" to make a dele-
tion. If we were to octuolly rnoge
records about on the disc it wouid
be very slow since we would have
to read each record into memory
and then write it back into its new
position. We avoid this as
follows. "POINTER" is read into
an array, pt%. at the beginning
of the program such that the ele-
ment pt%(N-1) holds the ordinal
number in the file of the record
called record N. We can then use
the anay elements to point to the
file position of any record and if
we want to change the order in
which the records are displayed
we only have to re-order the ar'
ray contents and need not re-
organise the disc. Essentially the
element numbers of pt% are the
ordinal numbers for display of the
records, whereas the contents of
the array are the ordinal numbers
for the records on the disc. You
can s€e examples of the techni
que in PROCswap. line 246.
which interchanges two adjacent
records and in the delete routine,
line 213.

When the program is RUN
you are asked if you are starting a
new file. lf you are PROCnewfile,
Ilne 47, is called and this sets up
'POINTER" and writes dummy
versions of "DATA" and "FOR-
MAT" onto the disc. This is a
usefultechnique for reserving the
necessary disc space for each file
and completelg prevents any
"Can't Extend" errors arising at a

The program is menu driven
from the REPEAT. ....UNTIL
loop betw€en lines 22 and 47.
The escape key will normally
restore the menu at any time dur-
ing the program, this is organised
bv the ON ERROR settinq at line
2i. Care is taken, however, to
disable ESCAPE when the files
may be being accessed as this
could lead to data conuption;
* FX200,1 disables the key and
i FX200.0 restores it.

An interesting technique,
which you might find other uses
for. is employed in the routine
that allows you to edit the titles of
the recordings and the subject in-
formation. When a record is be-
ing display€d pressing "E" willac-
cess the edit facilities and the title
will flash. Pressing the space bar
will toggle the flashrng between
the title and subject. When you
have selected the field to be
edited. by setting it flashing, you
should press "RETURN" and a
prompt will be giv€n. At the same
time the cursors will be separated
with the copy cursor automatical
ly being positioned on the old en-
try. This is all achieved in PRO-
Cedit at line 125. The cursor
s€parations and movement of the
copy cursor are done by the
,t FX138.0 calls in PROCTI and

PROCup, starting at line 184.
This call writes the next
parameter into the keyboard buf-,
fer and 255 is equivalent to press-'
ing cursor up and 253 is cursor
right.

FNget

PROCsetpolnter

PROCload

PROCchange

FNtnc

F

FNdec

PROCedtt

PROCeditfteld

PROCtntltle

P

P

P]
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HOW IT RUNS

Lt\es 22 lo 4l

Li^es 42 to 44

PROCttmes

PROCloadrecord

PROCprtnlrecord

NIS

I

,,
I

i-.I
I

q a
h.-!l

,'j
F



PROCincubJect

PROClntapeno

PROCtntime

PROCIncounter

PROCnoroom

PROCtapeful

PROCup

PROCTt

PROCnewrecord
PROCnewtape

PROCdelete

Prodecr

FNiump

PROCsort

PROCItndsap

PROCreplace

PROCsearch

is required, as in the case of amending
a title, or not. if a new record is being
set up.
Takes in the subject data. Operates in a
similar manner to PRocintitle.
Accepts the tape number for a record. If
the tape number has not already been
used PROCnewtapi is called and the
length of the tape requested. For
previously used tapes a check is made
to see if they are already fi.rll.
Takes in the length of a recording.
Checks that the time is not greater than
the space available on the tape.
Accepts the tape counter number at
which the recording starts.
Deals with attempts to overfill a tape by
adding too long items.
Deals with attempts to add anything to
a tape already full
Separates ihe cursors and moves the
copy cursor up n% lines
Separates the cursors and moves the
copy cursor right n% columns.
Accepts a completely new entry.
Adds detarls ol a new tape Io the file
Some scrutiny of the tape length is
carried out and unllkely tape lenglhs
rejected. You can alter the input
trapping to suit your own needs.
Deletes a record from the file by lolling
up'the pointer array and moving the
pointer ol the deleted record to the
bottom of the active file. Updates the
tape time used information.
Called by PROCdelete to update the
length of file information after a
deletion.
Called by PROCchange to allow you to
jump directly from the currently
displayed record to any other specified

Sorts the file into a rational order with
all items on the same tape grouped
together and arranged in the order that
they appear on the tape A simple
bubble sort is used
Searches the information on tape usage
and prints out the number of any tapes
which have empty space of exoctl!, a
specified length If there is no tape in
this category then the information on
the nearest. larger, gap is given so thal
you can use tape as economically as
possible.
Searches the records for candidate
programs for over recording by new
,tems. The details of programs of the
correct lenqth or up to five minutes
longer are displayed.
Accepts a search term of up to 20
characters and lets you choose whether
to search the titles or subjects.
Searches the titles or the subjects for a
parlicular character sequenre passed rn

search$. Records which contains the
sequence in the correct field are
displayed. You have the option to
continue the search further down the
file for other occunences of the
sequence or to escape to the menu.
Used to take input of the time searched
for by PROCreplace and PROCfindgap.
Writes altered versions of the file
"POINTER" back to the disc.
Displays the lenglh of each tape and the
time left on it. Page mode is used for
long lists.
Allows selection of the disc drive for the
data disc. The cunent version is for a
double drive system. If you only have
one drive you can leave this out and
delet€ the calls at lines 49 and 76.
Returns any string sent to it padded out
to n% characters with spaces. Used to
pad the titles and subjects before writing
to disc so that we can keep kack oI the
field positions in the file.
Displays a title page.
Locks or unlocks the disc file
"FORMAT" by a direct call to the
command line interpreter with the X
and Y registers pointing to the
command message. "FORMAT" is only
unlocked when the program is running.
This effectively prevents you
accidentally obliterating your data by
activating PROCnewfile with a used
data disc in the drive. A "File Locked"
effor will occur and no harm will result.

PROCsetgap

PROCupdat€potnters

PROCshowtapes

PROCdrlve

FNpad

PROCheader
PROCkey

Data stored ln Entry

Data in Field

Title
Subject of Recording
Priority'
Tape Number
Tape Counter at Start
Length of Recording

PTR#CrlB
to Access

0
5

10
15

7995
2000

Olfset from
Record Start

L€ngth
in Bytes

Number of records in file
Length of tape 1 in minutes
Time unused on tape 1

Length of tape 2 in minutes
.....and so on until the entry for the fin
Lenth of tape 200
Time unused on tape 2OO

Fig 1. Sttucture of the lile "FORMAT".

5
5
5
5
al tape
5
5

Type Length
(bt'tes)

string
string
string
integer
integer
integer

22 0
22
46
49
54
59

24
3
5
5
5

'The p ority data is never displayed explicitly but just acts as a flag
marking a file as'cher,shed'if it contains any character but'space'.

Fig 2. TIE stt rctute of a .ecord in file "oATA".
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MODEL B

PROGRAM LISTING
lREllrrxrrrI..Ir*ri*r*r*
2REI,ITVIDEO IAPE INDEXER}
sREhrBy Al.n G. Ro,r.y*
4REtlr CoPyr t ght l9E4 i
SREllr.**ttlrr*itlrtl**rr
6tFX2OA I L

7rTV0r I
alloDE3r PROCh.rd.r
9ro0E7

lOOl{ ERROR CLOBEIOTCLB|PRINT"ERROR" I REPORTT Et- INKEY
t(1060)tRUN

ITTI..,'PREBA ,C, TO CONTINUE TO BEARCH THE FILE.,riE'
." TPREgS 'ESCAFE' TO REATORE fIAt I.IENUT"

12r! p.a-alRlNga (€O r.. " ) +ETRINOt (3 r CHR' ( I I I )
TJREPEAT CLATPRINTTAE(016)"Do you ,..nt tor-,"'"A. 8E

r UP A NEt{ FILE ?" "'or"""4. EXAIIINE OR !rORK ON AN EXt
STING FILE ?"

1404-FN9.t ( "A.Bb" )
15IFINBIR ( "A." iOa) PRoCn.w+i l.
l6uNtIL INttTR ( nEb" ,Oa)
lTDlhptx (999) | +o{r.tz (3)
lEPRoEl o.d
19F0RIX-OT03r READ{o+rrtX ( I)a) I NEXT
2ODAI A O t 22 r a6 1 49 i 54, 39 r REtlrF I ELD oFFAETA*
2lON ERROR IF ERR-17 THEN 22 ELSE CLATPRII.IT"ERROR" '

t REPORIT E -INKEY, ( rOeO) r GOTO22
22REpEAT CLE| PROCofI r Rra-Or rFX2AOt e
2SFORlU-ITO2TPRINiTAB(l3t lX)CHRa( t4l) tCHR'(lSl ) t,,rttE

NUr"rNEXTrrFX!3rt
24PRINT "TAB(4) " T. VIEX/EDIT RECORD8.'
2SPRINT 'IAB (iI) "2. VIEX eTATUA OF TAPEA.'

A!CI.OaE OUToDelA"
62FOR!U-rTOIOOt
63PRtNlrCl, STRI t{Oa ( 20 r " "),gTRl|.l6l(22r" "}r" "!nl,n1

rnl
64t€rT
6SCLO8ErCl
A6EI{OPRtf,
57DEF F g.t (.a)
6SLOCAL b'
6tPiOCof f
ToREPEAT ba-OETar t${TIL tliglR (.1rbt)
7l-ba
T2DEFPRI Cr.tpol nt.r' ( r.cordx i f i rl dX)
XPTRICT(-ptX (r.cor.d:(-1, r6/t+f of..t I (fl.l dl-l ) r rFl2OO,

t
7'IEND'ROC
TSDEFPROC I o.d
T6PROCdr I v. ( "T]€ DATA'I)!PFOCottrCLS!PROCk.y("")
77CIZ-OPEi|IN"Fmi!ATr ICA-qPE tt{rDATA"
TStNPUT*Cll t no.l
79CP,(.OPE tX "PO II{TER" r Fm!n-OTO999r INPUTIEPI r ptl ( I1

)TNETT
AOCLO€E*CPXr pot nt+ I reX-FALAE
6lENDPROC
E2DEFPROCI1..r (nXr.t)
aSiFI2aOr l
E4PlRlCtZr (nZ-l ) rlO+3
851F.&" 1 " I PUTaCIX It.p.l.nX,rtlln.ur.dl ELSE PRII{TOC

ll i tapatftX,tlfiur.dl
a5iFx20 i A
ATENDFROC
€SDEFPREI o.clr.c or d (nl)
B9PROCr.tpoi nt.r (nZ, I )
9l Il{PUftCl r ti t!}r ruba t ch, t tnX,ctU r l.nXt rFX2OarS
9lRn-nr(
92ENOPROC
9SDEFFROCPTI ntr.coid (nZ,
94LOCALtr(
95IFnX< >RX PROCI o.d.acord (nN)
96CLAr PRlNT"R.cord |tu6b.r "tnZt ! IF

HER IgHr "
9TFORIU-STOl5rPRIlTTea(O,i1) tcHRt( 197) tCHRa(l:2) tTAa

(38r i X) CHR, ( 135) I NEXT
9APRll{TTAB(2r31 "Tltt.r'TAB ( !4,3), tita
ITPRINTIAA (?r 7) "Aubj.ctr'rTAB(14r7) | ruba

IoOPRINI?AA{2|9)'T.F. No. r "TAg(t'lr9) |tnx
IeTPRINTTAB (2 r I t ) rrCount.r r I'lAB ( 14, I I ) i ctl,
r62PRlNTlAB(2r 15)'rL.ngthr "TAB ( l4r 13) r l.nXt " ltin. "

26PRTN
27PR IN
2BPR IN
29PR IN
SOPR IN

T'f
I'T
T'T
I,T
t'?

AB(4) "S.I.IAKE A NEU ENTRY."
AB (4) "4. SEARCH TITLEE OR SUBJECTS. "
AB(4)'3.BORT FILE INTO RATTONAL ORDER."
AB(4) "6.FIND SPACE OF APECIFIC LEIIBTH. "
AE(4) 7.FINO I'TEi TO BE OVER-RECORDED.'

37IF no.X
38IF no.X
39lF 4a. "640IF n6.L
41UN?tL IN

" PROCrhoret.p..
" PRocn.r.i.cord
AND Ot-"4" PROCPl ckrmrch
AND 0tr"5" PRocrort
" PROC+ 1ndg.p
AND 0t-'7'PROCr.pl.cr

slPnlNT",'E To Et{D Piogr.n 'R'To r.-RUI tt."
S2PiINT tAE(5)"Nunb.r o{ Entrt.. L.+t ,'t I IOOO-no.l,r

f3Oa-0ETa
34IF noa1 AND 0a-,,t', PROCch.hg.(t)
33IF 0a-,'2
36IF 0a-"3

ATR ( ".ErR" r At )
42CLoSEtorFROCk.y("L") I tF polnt{I.q:( PRocupd.t.polnt

43IF INSTR("R."|0t) THEN RUN
44I0DE7r El{D
4SDEFPROCoif t vDuzs ! r , or 6, ot oi I ENDPROC
46DEFPROConr VDU2ST !, t lOt 0t 0t r ENDPROC
4TDEFFROCn.Ial l.
4ALOCALnT(r i U r.a
4tPROCdrl v. (',A 8LANK,, ) I PROCof f
sOCLET PRtN'f TAB ( t I ! 16) nTPLEABE NAITIt
s1cra-OPENOUT"FoRHAT"
s2F0Rl7-Oto/r6o
53Ph INT{CX r nt(
34NEXT
55CL08E*CXr PROCk.y ( "L" )

56CX.OPEiTOUT "FO I NTER "
57F0Rl1-OTO?9e
saPRrN?tcl i r 1
59NEXT
60cLoEEtCX
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t 42PROC..tpot nt.r (RXr I ) rPRI TICZrtltttTFX2OOrO
I rt3El{DPROC
Ia4DEFPROCi nrubJ.ct { { X. x1. yZ)
l4SLOCALtnt
l4AREPEAT PRTNTTAB (iXi y'A ) rl p.a t lF I'X, PROCUP ( l3) t PROCr

t(t)
I4TPRINTTAB (35) " >",CHRJ ( 11) t INPUTLINE"gtrbj.Et I22) r "i

l/raUNllL LEN (Ina) <25r ruba-FNp.d (tntr22)
l49PROCr.tpol ntrr (RX r 2, r PR I NT*Cz I ruba! +Fx2OO, O
IsOENDPROC
ISIDEFPROCI nt.pcno (xI, yiL )
tS2LOCALnx
l55REPEAi PRINTTAB (xi( ! yi() t{r p.t
154I PUT"T.P. No, (20O) "nZ
I55t ilTILhZ>eA[Dnr(<20I
l36FROCIlnr.(nXr"ln)
157IFt.p.l.nX'Or i?.rZ+2r Ff,OCn.{t.p.lnA jt7(+z I yZ+21
lSAl Ft i m.ur.dZ-t.p.l.nx PRoctrp.ful (nZ)
1S9tn1-n1r PROC..tpolnt.r (Rai4) r PR I NTIIC',( 

' 
tnz! *Fx2OO 

' 
O

lOSENDPROC
l04DEFPROCEhrng. (nx)
IO5LOCALrJ
IO6REPEAT CLS
lOTPROCpr i ntr.cord (nZ )

TOAPRINTTAB(O,l7) " F-Forw.rd B-B.ckt{erd J-J'rftp E-E
dtt" "'CTRL/D-Drl. CrRL/H-Hrz.rd CTRL/C-Ch.rirh"

l09.t=FNgrt (',EFBJ"+cHRt(4)+CHR'(a)+CHRt (3) )

I TOPRINTTAB ( g! l7) wipeJ
I l l IFaa='F" nZ-FNtn.(nz)
r r2IF.a-"4" nZ-FNdrc lnZ )
1tSIFat="E" PROC.di t
I l4IF.a="J" nZ=FN,)uftp
I lSIFia=CHRI(J) cht-"*"rPRoCEetpornt€r (nZrf ) !PFtNTtcT.

,cht: *FX2EO!O
ll6IFatECHFl(E) ch*=" :PRooietpointe. (nZr3) !PRINT(Cr.

, cha: *FX2OO I O
1 lTIFat=CHRt (4) ANDcht=" " PROCdel Ete (nZ) ! RZ=S: IFnT>no

16EEI{DPROC
l6lDEFPRoci nti n. (xz r yz )

l62LOCALnz
163EEPEAT PRINTTAE (xZ 

' 
yZ) xt p.l

IA4lNFUT"L.ngth of R.corcllng(m1nr. ) "nZ
T65UNTILnX>OANDnX<-trp.l rnz
l66I Fn:(+t i mcuredZ >trPcl cnX PROCoorooflr ELSE trm.usedT=

ti m.uId7+n'/
l67l.nZ'nXr PROCE.tpol nt.r (RZ 

' 
6) r PRINTiEZ, l.n%r IFX2Oo,

o
I6SENDPROC
I69DEFPROCI ncount.r lxI. tyz,)
TTgLOCALnZ
tTlREPEAT PRINTTAB (xz'yx) r.i p.t
172INPLrT"T.p. count.r No. 199i9) "dz
IT]UNTILnX>-OA Dnl< IOOOOr EtZ-nz
l T4PRocr.tpol nt.r (Rzr5) r PR INT*cz 

' 
Etu I *Fx2ooto

lTSENDPROC
lTADEFPROCnoroon
ITTCLA|FRINTTAB(2.10)'THERE IA NOT ENOUGH ROOII ON TAP

E "rtnil
r TAPRINT ' 'XE'
179REPEAT UNTIL FALSE
IAODEFPROCt.p.f ul (nZI
IAICLSrPRINTTAB(8,1O)"TAPE "'nZt " lS ALREADY FULL"
IB2FRINT ' ' I.IE'
TASREPEAT UNTIL FALSE
IA4DEFPROCUp (nZ)
tSELoCALl Xr FORI X- l TOn;(r rFx 139, O,255
lA6NEXTI ENDPROC
raTDEFPROCrt (nz)
lSBLoCALr 1r FORi Z- l TOnzr rFx l5a r o 

' 
255

la9 ExTr ENDPRoC
l90DEFPR0Cn.trrecord
1t1 IFno.X-1600 ENDPROC
l92PROCon
r 93LOCALr7.r rX=5
l94Rr(!no.X+l r CLS
l9SPRINT"R.cord No. "tRz
196PROC1 ntrp.no ( O tr l, I rLcrl,+z
197PROCl nt I m. (Or r i1l t.i1-'.i1+2
I9BPROCl nt 1tl. (O ! 5 | rit,l t.il-.x,+2
l 
'9PROCl 

nrubJ.ct (OtO,.-it,l t r|-r7,+2
2OEPROClncount.r (0,r2)

202*F X200, I
zElno.X-no.X+1 I PTR*C1Z-Or PRINTICl Z, no.Z
zo4PRoctrn.r(tn7.,'')
2O5ENDPROC
206DEFPROCn.t{t.p. t nX t xZ' y l, )

I 1AUNTIL FALSE
119DEF FNi nc (n7.)
tzonz-dlt +| | tFn7.>doc1t nit=1
t2l=nZ
t22DEF FNd.c (nZ)
\23n2=n7.-l I IFn?< I nit =no.it

l25DEFPROC!di t
l26LOCAL.', vt.bX r vt.bZ.5
I2TPRINTTAB( 11,vt.bZ)CHRI ( !36) r " > '
l2AREPEAT .J-FNq.t ( " "+CHR'Il5))
129IFra!" "PRINTTAB(11,vt.b;() " "rvt.bz-vt.b7l,+2. lFvt.

bi(>7 vt.bi(-s
IJOPRINTTAB(1l,vt.bz)CHR, ( 156) t ">"
lSll,Jl{TIL ra-CHRt ( 1S) T PRINTTAE ( l l t vtrbz) " "
132PROC.dr t+ 1.r d ( {vt.bi(-s) DM+l)
lSSENDPROC
l54DEFPROC.dl t{ i.l d (fl.ldnoz)
l55IF +r.ldnoz-1 PROCIntl tl. ( r t O, 20) ELSE PROCl niub J.

ct(1!o,20t
ls6ENDPROC
I STDEFPROCI nt r t r. (IZ tx:/.,yZ)
r SALOCALt na i r 7
ISgREPEAT PRINTTAB (x7, yZ) rip.a! IF +Z PROCUP ( ls) ! PRocr

t (3)
I4oPRINTTAB (51 ) ^ >,, i CHRt ( 1 t ) ! INPUTLINE"Ti tle (20) : "rna

14lUNTIL LEN(1na) <21! tltt-FNprd (inar20)
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(

I
I
I

1

I
2

2

a:

t:

2aTLEAt rla tt..ur.dr-a
2af,EPEAT PRI TTAE ( x I, yI ) ri p.a
2g?tFUT"T.p. L6gth (ilnr. ) r'rl
2ler{TllrB>stA Drl<24tAI{Dt ,( t€D 6O.a
2l lt.Falarlr.rl
2I2EI{DIE
2 isDEFPied.l.t. (nI,
2l{-OcaLlIrt..pt
2lJPiCt t r. (tnti 'I') r t I Irrr.all.t l..ut.dl- l.nZ t PROCII

..r(tnlri ') r}FX2Drg
2lAIFnA.no.X PRmd.crr E tDPm
2t7t..et.ptI (n*-l )
2tgFfil l-nA-rTOnaZ-2
2riptX (lIr -pta (rr+r )
a2aiCllr FtI (no.l-t r -t..plr pol ntt l.eI.TRIE
22 ! PiOC.t.cr
222EI{DPfiE
22!DEFFROCd.cr
224nc.t.oo.I-l rP?RlctB.!r PRll{Ttctlr no.I
2231Fno.1.5 TH€N iFXl23
226EI{DPROC
227DEF FNlurp
229-OCA|-Ilr PROCon
22'REPEAT PRIITTAB (I.2.) lilP..
2SOIIPUT'Ju.p to R.coid ? "rl
23 I Lil? I Lx I )OANDx Z< -oo.t(
2J2tx X
23SD€FPROC.q-t
254rFr2m,I
2SrLOCf,i 1r f lr9Z,t 11't2a.cl1rc21
2S6CLB| FR IiITTAB (5 r lO ) " *AORT Ii{B-PLEABE IAIT A ilollENT.'
2STREPEAT { l.gl-TFt E
238FORI1.l TOno.Z -!.
239PROCr.tpoi nt.r ( l1r4) r INPUTIC1, t llrc r Z
24OPROCr.tpoi nt.r' ( i )(+ l !4) t l iaPUT*Cz r tzx r c2z
24llFtr1.t21 THEN IF clz>c21 PROCr|,.o
242IFt tZ>t2X PROCa{.p
24sr{EXT
2/t4UNlIL ftrg7
2/rsEr{DPROC
246DEFPROCrx.p
2ilTLOCALt.np:(r { 1.91'FAL8Er por nt{ l.gX-IRUE
zaAt.nlpt(-pt1( i7-l )
249ptZ(tX-l)-pt1(i1)
25optl(!t()-t..pZ
25 tEI{DPROC
252DEFPROCfindg.p
2SJPROCr.tq.pr CLS
2S4LOCALI I r b.rtt(. x:,.t f l.sX' tpXr f l.9X-TRl,rEr b.rtZ-!OOOt v

Dt,14
255FORl t(. itozoo
236PROCIl nl.. (l X, " I " )257lFt.p.l.nr(-E OR t.p.l.nz-t I n.ur.dz THEN ?6!
238xll.t.prl.ni(-t I n.ur.dr(
2S9lFxXrBX PRINT"Exrctly 'lE',(t" oln{rt.. on t.pr "ti7r

fr.g?.FALAE
260IFf l.gX THEN IF rl>BXANDXZ<b..t',( b.rthx'A t tpX.t 1
26I NEXT
2521Ff l.91Ai{Dt.rt1< leea PRIiTTTAB (or g) "Th. b.rt .p.c.

ia "tD.rt?t" alnutat."'"'TaPa nlJdlbaa "ttPl
25J IFf l.91At{Ob.rt1-l em PRII{TTAB(O.A) "SORRYT NO SPACE.

LAROE ENOIJoH OT{ ANY TAPE"
254PRtNl' 'llEar VDU15r rFl2OO.O
263REPEAT UI{TIL FALAE
265DEFPROC..pl.c.
267PROCr.t9.p
2AALOCALI1 n Ir x:..4 

' 
Eh,

269FORl1-lTOno.t(
27OPROC..Ipol nt.r ( i x r3) r INPLrttcx r chat PRocEttpoi nttr ( i

I,6) r TNPUTIC:(, ti noxr *FXzOO re
271 tFcht-" " xl-tin.x-grr lFrx>-oAtlDxr(<6 PRocprintr.co

29SUN?IL B1>O AND ax<241t PROCo{+
29'TEIDPROC
29SDEFFROCupd.t.pol nt.rl
296LOCALtZ
297CP7-OPE OUT"POIITER"
299FORI ,.OTO999r PRINTICP; r ptl (1X I
2t?t{ExT
3!ecLoaEto
SE lEI{DPROC
JE2DEFPROCThoT{trp.r
SOSLOCALt Xt VDUl4r tz-3r CLS
S04FORl X-l TO2!O
3OSPROCItn.r(1,(,"I',)
306IF t.p.l.nr( FRINT"T.p. "'t:(t "("ttrP.l.nXl") "rt.P

al anr(-tlftauractlt " nlnutar laft."
soTilExT
308aa-l6t PRINT'ltE:,r vDU 14
s59REPEAT UNTIL FALSE
SIODEFFROCdTT v. (.t)
5l lPROConr REPEAT CLS
3I2PRINTTAB(O.TE)"PLEAAE LOAD "I.,I" DISC AND THEN EI{

TER" ' r INPUT"THE DRM tlo. "DX
SIJUNTIL DX-O OR D1-1
S14lF DX-O THEN TDRIVEO
5t5IF D7.- I THEN *DRMI
5 T6ENDPROC
3l7DEF FNprd (int'nr()
Sl8IF LEN(lna)-r|X -lnt
3I'REPEAT
32Ot rla.l na+"
SzIUNTIL LEN(ina)-nZ
322-tna
323DEFPROCh..d.r
f,24LOCALAI
525vDur 9.2 r 15rO r Or O r 25, I , ot ot or Ol
J25COLOUR15l r COLOURT
327CLArPRINTTABl2'a) l "vIDEO TAPE INDEX"
S2SPRINTTAB (9 | 1O) I "by"
J29PRINTTAB (S.12) | "Al rn B. Rowl.y"
S3OCOLOUROT PRINT ' 'TAa (3 ) t "Copyr i ght "
SSTCOLOUR2TFRINT"TAB(1) t " (C) F.br!r.ry 1984"
sS2CoLoUROt PRINT " TAB(J)r"B,A.C. tloDEL 8""" O.S, v

rr.ion 1.2" ! *FXl5.O
33544= INKEYT ( loOO )

JS4ENDPROE
33sDEFPROCkcy (.t)
336'&EEO="ACC. FORI'IAT "+.4
337XX-LE0r YX-&Cr CALL&FFF7
SSEENDPROC
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rd ( t X) r PRtITTAB (O, 20) n1 a'}lE r.t-FNg.t ( "C" )
272NEXT
2TSENDPROC
2T4DEFPROCpi Ek..rrEh
275LOCALr..rcht,.ar PRocon
276REPEAT CLS
zTTINPUTLINETAA(0rB) "8t.rch f.ro ?(25) "r..rch,
2TBIJNTIL LEI{ (rr.rchr) <21
279PRINT' 'TAB(a)'1. To s.rrEh Titl..."""o

To B..rch Eublacta. "
2€Ort-F 9.t("r2")rCLs
28lPROCr..rEh ( VAL (.J ) ,...rcht )
2A2ENDPROC
283DEFPROC...rCh (f 1.1 dx. r..rcha)
2A4LOCALiX,.a
2BSFORI 1- t TOno.Z
2€5PRocr.tpolnt.r ( t X rf 1.1 dx) r IllPuTlcx..rr rFx2oe r o
2a7tF TNSTR (.a, r.rrEht) PRoCprl ntr.cord ( i :) t PRINTTaB (

O r l7) irl r " l.lEl r.t-FilC.t ( "C" )
2SANEXT
2A9ENDPROC
29EDEFPROCr.tg.p
2ttREPEAT cLar PROcon
292tNFUTTAB(Orla)"Tln. R.quli..l ln }llnut.r ? l21O) "BX
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CLUES ACROSS

Command to look
embanassed (6)
True, a bad, messy speed
measurement (4,4)
It's not positively true (5,3)
Variable drinking-place? (5)
Drop law-suit being without
capiral (5,4)
A rest can seriously affect
the memory (5)
Not the first Acorn product
that's be€n delayed? (6,9)
Dave's somehow made a
copy (5)
Being sure about wines,
they facilitate connections
(4,5)
A$ '"CLIVE":B$:
"CURRY":C$ - LEFT$
(B$,3) + RIGHT$(A$,2):
PRINT C$ (5)
Stupidly slash net - to

compare string length?
14.4)
Goes from A to B? (8)
Database elements wrongly
filed before 'S' (6)

CLUES DOWN

without lovel (5)
Company for whom a foot
ailment's often poeticall (9)
Statement made by Nero or
mad king (2,5)
Vent at rear of your micro?
(6)

Dales spoilt by cables (5)
Key submitted by the
journalist (4)
Pils produces such
language! (4)
Totals of commercials.
about 500 (4)

24
7

8

10
11
),2

15

18

20

27

27
28

17

19

22

25

24

25

Moving coil produces
mathematical lines (4)
Amplitude book (6)
II it's 20 it's too bigl (5.4)
Fit cables without ends (4)
DFS commands o{ stature?
(s)
With G a note is produced
(4)
Previously unequalled
discs? (7)
Making love to Margaret, a
Greek character (5)
Types and re-orders (5)
Abandon a mutant robot

1

2
3
4
5

6

9

13

14
16
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MODELS A/B ELECTRON

ROMindBox
Ibb* Webb

could be "borrowed"After ROM boards- it is time for
ROM boxes. Both the BBC and
the Electron have rec€ntly
benefited from new products
designed to create new capacity
for ROM based software.

Northern Computerc, with
their Micro Pulse ROM box for
the BBC, have attempted a nev,/
approach. The box itself resides
outside the computer and is con-
nected via a 28 pin cable to one
of the sideways ROM sockets
within the BBC. The connector
can be squeezed into any of the
Iive sockets but the recommend-
ed and natural choice is the right-
most socket. This is the first
socket to be looked at by the
computer on power-up and any
resident language then takes
over. This could now be any of
the ROMs sitting comfortably in
the Micro Pulse box.

FIRST
ENCOUNTER
The first problem encountered
with the connection of the box
was with the "false ROM" which
sits in a chosen socket. The
wrong connector had been used,
offering a third too many pins.
These extras naturally get in the
way. This is especially so dn
earlier issues ol rhe BBC on
whose PCBs there are some
awkwardly placed resistors.
These can be carefully b€nt out of
the way.

Sensibly, th€ ribbon cable is
detachable at the ROM box end
and this allows for a bit of adiust-
ment. When the pins do finally
push home, the connection is a
trm one and no lurther trouble
srould be encountered. Unfor-
runately the early issue board
proved so awkward that socket
12 had to be used. This rather
ief€ats the object of the box i.e.
ease of access to ROMs, since a
142 socket command has to be
entered each time that a new
ROM is to be called up.

The Micro Pulse box does
nor take full advantage of the
possible 16 extra ROM sockets,
having only seven standard
sockets - the same high quality
as ln the BBC itself - and one
zero force socket. This final addi-
non is an excellent feature.

It's odds on that you will
soon have a favourite word-
processor, BASIC editor.
disassembler, .perhaps a sptead-
sheet or printer/graphics utility.
After these obvious applications,
any additions to the collection
can be stored away until re-
quired. The zero force socket
makes it very easy to choose and
access a ROM not permanently

Mushaom "cen"

installed. It's the equivalent of
plugging in a program cartridge.

Another aspect of the ROM
box is its portability. The possibili-
tv arises ol having one sel of
IiOMs in one box but with more
than one BBC fitted with the con-
necting ribbon cable. If one sta-
tion requires a set of program
development aids, or a set of
business software. then the box

OPERATION
When the box is connected to the
BBC board via the ght-most
sideways ROM socket as intend-
ed, the required ROM is hard-
ware selectable. A knob on the
left hand corner of the box swit-
ches between sockets and the
ROMs in them.

Each socket has an accom-
panying LED (light emitting
diode) as a visual indicator of the
off and oi states. Selection at the
box is lollowed by a CRTL-
BREAK and the chosen
"language" takes over.

The Micro Pulse box is a
tough metal Llnit done out in the
appropriate cream colour with a

ROMS glorious ROMS. But
where to put them all?

pl
ti(
pr
br
cr

ce
m
th
H
yc
co
R(
iti

TI
sal
for
pr(
sta
shr
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ROM BOXES

l
norvl30x

t;#

f,cto pube oqn top

plastic lid which pivots into posi-
tion over the ROM sockets for
protection. The plastic used is the
brittle type which unfortunately
cracks lairly easily.

The box is an excellent con-
cept and a highly practical way of
managing ROMs addit,onal to
those your machine can handle.
Hardware selection means that
you will not to able to use the *
commands of more than one
ROM from within a program, but
it also rules out confusion of such
commands between like ROMS-
The Micro Pulse ROM box is
satisfactory on all counts except
for the untidY use of an inap-
plopriate component making in-
stallation less simple than it
should normally be.

to be loosened belore the lid can
be slid back to install or swap
ROMs.

This "sardine can" has space
Ior only four additional ROMs but
even this is a great boon for Elec-
tron owners who are cunently
deprived of the use of an exten-
sive range of very useful and
"serious" software developed for
the BBC.

Mushroom claim that "most
legally written BBC ROMs will
work straight away with the Elec-
hon". This is true of Beebugsoft's

EXMON for instance and Com"
puter Concepts Graphics ROM.
How manu of the other most
popular applications, especially
in the wordprocessing/spread-
sheet class. will work without
changes remains to be seen.

Undoubt€dly the next few
months will see Electron versions
of many ROMs appearing,
although at least one major soft-
ware house, Computer Con-
cepts, is not a fan oI the Electron.
Perhaps they will change their
minds now that the Plus One and
Mushroom's board are available.-

As with th€t Electon add-
ons, Mushroom supplg the ROM
box with a rear edge connector of
its own so that the computer can
be further expanded in a modular
fashion. This is an essential feature
if flexibility is to be retained. You
never know when the one ap-
plication or peripheral you most
want will appear and closing
down your options at this early
stage could result in disappoint-
ment.

Full inshuctions are included
with the Mushroom box and
there is a six month guarantee. A
ROM card is a very desirable ad-
dition to the Elechon if you in-
tend to use the computer Ior
some of the more se ous pro-
gramming or business applica-
tions. The Mushroom box is a
viable alternative to the cartridge
system of the Plus One because it
is also possible to configure your
system for printer,/user port and
joystick with a range of
Mushroom products.

If you choose to do it this
way, it could turn out more ex-
pensive and you will have an
ungainly set of boxes. At the
same time it does make it possible
to choose fairly exactly the add!
tion you want to make, without
taking on extra facilities you
might never use.

Both the Micro Pulse and
Mushroom boxes are useful addi
tions to their respective com-
puters. The Micro Pulse box is ac-
cessible in a way in which a card
ben€ath the lid can never be. The
hardware selection means no
"noise" from other chips.
Mushroom have supplied a no
nonsense solution to an in-
evitable need and have incor-
porated some sensible features.

I
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MUSHROOMING
MICRO
The race to expand the Eleckon
is now reaching the final lap as
Acorn and supporting companies
put the finishing touches to a
variety ol additional features,
Mode 7, RS423, Centronics,
A/D and user ports and now
ROM boards.

Newly formed Mushroom
Computers (from the Broadway
Electronics stable) have come up
with a compact, further expan-
dable. four socket ROM board.
The thin metal box is about the
size of a pack of cards and clips
firmly onto the edge connector.
Two small retaining screws have

STRAIGHT
SOFTWARE
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John R.R. Clarke

After buying an Epson RX-80
printer. Ineed€d a Word Pro,
cessor. As I did not want to spend
!60 or €70 on a professional
system, I decided to program my
own. I needed a sgstem that
would allow me to create pages
of text, store them and print them
in a number of formats. I wanted
to be able to see the document as
it was being written, the way it
would be printed out.

The program has 15 editing
functions and uses a Mode 3
screen displaying 22 lines {out of
60) at a time. I used it for writing
up my computer studies project
and it is now. of course, &ing us-
ed for this article. It runs on a
Model B with a 1.2 OS but pro-
vided the cassette bugs of the 0.1
OS are patched it will run on both
versions.

Seven printer highlights are
provided for the Epson RX-80
but for non Epson owners the
VDU sequences on lines 1490 to
1570 can be changed, to suit
your printer.

CLEAR LINE

Transform your
computer intg a wQrd

processor with this
efficient proEram that

will enable you to
produce business like
documents at home.

The nenu

I: TEXT
2: PR I NT PA6E
3: L0AD PAGE
4: SAVE PAEE

5: CLEAR PA6E
6r PRINT {(x)

KEY LABELS
7! EXIT PR0GRAII

MENU
CH. MODE

DISP LINE
TOP TEXT

COPY LINE

The editing Iacilities are ob-
tain€d by pressing the red func-
tion keys with or without the shift
and/or conhol key to obtain up
to four functions p€r key. Figure
1 shows a suitable label to fit
above the keys naming each
function. A description of their
purpose follows.

A tab stop can be set by
holding the shift key down while

This will clear the current llne and return the
cursor to the line beginning.
This returns control to the main menu.
This will swap back and lorth from lN-
SERT/DELETE mode to NORMAL mode.
INSERT/DELETE mode causes text after the
text cursor to be moved on to make room
for mor€ text while lt is enter€d and the
DELETE key moves text back to fill up the
gap as text is deleted. In the NORMAL
mode text is over written by the new text.
This will cause a line to b€ copied into a sh-
ing where it will remain. The 'DISP LINE'
function will print this shing. When a line is
cleared it is copied into this string so acciden-
tal pressing of the 'CLEAR LINE' key will
not prove fatal.
See 'COPY LINE' function.
This causes the top oI the page to be
displayed on the screen-
This will cause the bottom of the page to be
displayed.
This will scroll the page down one line.
This will scroll the page up one line.
This will cenke the line.
This will delete the current line. by moving
all text below it up a line.
This will insert a blank line. by moving all
text below th€ cursor down one line.
This will save a block of text of n lines.
where n is set by pressing one of the keys
1-9 after hitting the'SAVE BLOCK'key.
This loads a block of text which has been
saved as an ASCII file. either by another
program or by the 'SAVE BLOCK' facility.

pressing 'TAB'. After this 'TAB'
will cause the cursor to move to
th€ tab stop. The seven printer
highlights are accessed with func-
tion keys f(6) and f(7). They each
caus€ a special character to be
displayed unique to that function.
The chatacters can be redefined
in lines 270 and 280. The
'CAN.MODES character cancels
all of the highlights.

DESCRIPTION
OF PROGRAM

ENTERING THE
PROGRAM
In order to fit the available
memory the program should be
entered with allspaces and REMs
removed.

o

SCR, DOWN
SCROLL UP
CENTER
DELETE L

10-40
50-150
160,650

660.730
740-850

1230- 1280
1290-1380

1390- 1620
1630- 1730
1740- 1840
1850-1950

Initialization
Menu
Main loop for interpreting characters input
during text entry
Pvocedure for centring line
Procedure for displaying any 22 lines fuom
Page
lnserts or deletes a character at the cursor
Scrolls page up
Scrolls page down
Deletes a line and checks shift/control keys
for other functions
Inserts a line
Checks shift/control keys for correct printer
hishlight
Prints page
Prints f(x) key labels
Loads or Saves a page
Loads of Saves an ASCII file

T

860,980
990-1060
1070-1140
1150 7220

B OF TEXT T}

cd

Tl

Cu

LOAD BLOCK

lltrx ur{ ai, roN rla l.rr
llar roPY lur s(N. D0[

!€rfit r

Fig., T
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1l

10 DrMAI ( 60 )
20 FoR A-o To 6o: Aa(A)=sTRIxcS(80. rr): NEXT:

B3=A3 ( o )." ": Aa=83
30 M^RK= O: MDX=o: PRI NTTAB ( o. 2 ) :
(O ONERRORGOTO5O
50 BX=POS: CX=VPOS: TX=O: MODET
60 PRINTTAB(15,3
70 PRINTiTI: PRIN? PAGE rn3: LOAD PAGE

PAGEnT(5: CLEAR PAGE""'6: PRINT f(x) KE
EXIT PROGRAMN I

80 lNPUTM
9O l FM<1ORM>7THEN 50

1QO IFM=3OR M=4THENPROCloadaave
11O lFM= 5THENCLEAR: RUN
120 I FM=TTEEIIEND
13O IFlit-1THEN16O
140 IFM=2TIIENPROCpIInt : GOTO5o
15O I!l'l=6T[ENPROClabel : GOTOSO
160 MODE3: PRINTTAB ( BX, CX ) i
17O .FXil. L
180 *FXl2, 8
I9O aKEYO IJ
2OO 'KEYI:A210 *,{Ev2 i B
22O |.KEY3 iC
23O r.KEY4 iD
zUO *KEY5 iE
25O rXEY6 iF'
260 *KEY7 iG
27O VD1t23,24O.8. 16,32.65,130.lr.8,16, ?3,2ir1, O, o, o

, o. o, o, 255, 255. 
"3, 

21t2, O, O. O. O, 0. 24O, 144, 24O, 23, 243
,240,1rr4,240. O, O, O, O, O,23,244, O , O , 255 , 255 , 255 , O , O ,

0, 23, 21!7. 263, 263, 263. 263, 263, 263, 263, 263
28O VDs23,2L5, 255, 255, 23r, 23L. 23L,23r, 255, 255, 23

, 2tt6 | 
"60, 

260, 260, ?60, 260, 260, 260. 260
290 PROCdj. a9
3OO I FVPOS-lTIIENPROCclor.rn ! VDUlO
31O IFVPOS-2 4THENPROCUp: VDIr11
320 CX=POS: Dra=VPOS: PRINT TAB(6,0)tDX-z+MARK't n

TAB( 20, O): CXi I 'iTAB(cX.DX)i
33o AX-GET
30o IFAi=136T{ENvDug : GoTo3oo
35O lFAX-a37THEl,lVDU9r GoTO3oo
36O I FAX=138TtiENVDU1O: GOIO3OO
37O I FAX-139THEMU11! GOTO3OO
38o rFAX-13TEE vDu13,1o: Goro3oo
39O ITAX=2ANDINKEY(_2)=FALSE ANDINKEY(-1)=FALSE

TBENMARX=O : PROCdlsp: GOTO3OO
iIOO IFAX-zANDINKEY( -2 ) =FALSE ANDINKEY ( -.I ) THENPRO

Cdov.rrGOTO3OO
41O IrAI=3AIDINKEY( -2 ) =FALSE ANDINKEY(-1)=IALSE

THENIIARK-38: PRoCdl!p: GOTO3oo
lr2O IFAr(-3Al{DINKEY(-2)-FALSE ANDINKEY(-1)THENPRO

Cup: GOTO3OO
03o IFAI-4TIIENP!{OCcenter: CtOTO3OO
lr4o I FAX- 5THEnPROCdel et 61 I GOTO3OO
45O IrAX-6TtlENPROCDrtrodo
i 60 IFAX=TTHENPROCpmod
T7O I FAX=gATDITKEY ( _ 1) : TX- POS
48O IFAX-gANDINKEY ( -1) =FALSE: PRINTTAB ( TX. vPos ) t
49O IrAX=lOANDIIKEY(-1)-FALSE ANDINKEY(-2)-FALSE

THEIIPRINTTAB( O. VPOS ) | SPc( 80 ) r : vDUl1 : Bt-Aa ( vPoS-2.
itARK): At(vPos-2+UARK)-STRINqt( 80, i ri)

5oo IFAX-lOAltD IIIKEY(-L) AND I KEY(-2)=FALSE aHE
x50

51O IFAI=lAIIDINKEY(-]. )ATTDIIKEY(-2)-FALSE THEI{B'.
Aa ( VPOS-2+XARK ) : GOTO3oo

52o IFAX=1ANDINKEY( -1, )-FALSE ANDINKEY(-2)TEEI A3
( VPOS-2+MARK ) -Ba: PRINTTAB ( O. VPOS ) | Ba I CHRa11 i : GOTO3
oo

530 IFAX<>1T8EN5 7O
5{O I rlvlDx=OTHENMDX=lELSEI!{DX-O
t5O Cl-POS: DX-VPOS: PRfliT TAB(31,O)i:IF MDr-OPRI

TII{ORMAL rr i TAB( CX, DX ) i ELSEPRINTTTINSERT,/
DELETETT i TAB ( cX, DX ) i

560 GOTO 3OO
57O rF AX<32 THEX 3OO
58O IF MDX=1 TEEN PROC1naCleIr OOTO3OO
,9O 7F AX-L27 TtIEI'l vDU 8,32,8: aX=32: Aa(vPos+MA

RK-2 ) =LEFT3 (At ( VPOS+MARK-2 ). POS ) +CltRa (AX ) +RIGHTa ( A
3(vPoS+ltARK-z ),79-PoS ) r GoTo 3oo

600 vDU ax
610 IF POS=71 TIEII vDU 7
620 vDU 8
630 At ( VPoS+MARK-2 ) =LEFTa ( Aa ( VPOS.MARK-2 ), PoS ) *c

tlRt (AX) +RIGHTt(Aa(VPoS+MARK-2 ), 79-PoS)
640 vDU 9
650 COTO 3OO
560 DEF PRocoenter
670 tlX=O r REPEAT
680 HX-HX+1: UIITIL MID!(At(VPOS+MARK-2),HX, 1)<>ri

690 IX=81: REPEAT
7OO IX=IX-L. UNTIL UID3 ( Al ( VPOS*MARK-z ) . Ir(, 1) <>'l

710 Aa (VPoS+MARK-2 ) =STRING$ ( ( 80-LEN ( MIDi ( Al ( vPoS
+MARK-2),HX, IX-tl() ) J,/", n)+MIDa(Aa(VPOS+MARK-2).H
X, lX-flX+L) | A3(VPOS+MARK-2)=Al(VPOS+MARK-2)+STRING
a{ 8o-LEN(At(VPOS-MARK-2 ) ), " ")

72o BX=POst cx-vPosr' PRINT TAB(o,vPos) tA3(VPOS+M
ARK-2 ) I TAB( BX, CX) i

730 EI{DPROC
74O DEF PROCdlep
75O LOCAL A
760 BX-POS! CX=VPoS
770 CLS
78o PRINT'TLINE: ri; cX-2+MARKT TAB( 12 ) I'COLUMN: rr:aX

rTAB(25):IMODE: 'r::IF MDX=O THEN PRINTINORMALi ELS
E PRINTiIINSERT,/DELETEIi

790 PRINT TAB(O,1)ISTRING
8oo PRII{T TAB( o, 2( ) i STRINGa ( 79, rr=rr ) i TAB( o, 2 ) t
81O FOR A-MARK TO MARKrzl
82O PRII{T A3(A ) I
83O NEXT
8rr o PRrl{T TAB( Bx, cx );
850 8NDP80C
86o DEFPRoClnaalel
87O I FAX= l.27THENVDU8
880 LI N.VPOS+MARK-2
890 HPsrl- PoS
9oo IFAX<>I2TTHENAa=LEFT3(Aa(LIN),HPSX)+cHRa(AX)

+RIGllTt(43 ( LIN), 8o-HPSX ) ELSE Aa-LEFT3 (Al ( LIN ). HPS
ta) +MID3(Aa( LIN ). HPSX-2 )

CONTINUED OVER
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91b IF AX<>127 THEN Aa(LIt)-LEtTt(At.80) ELSE Aa
( Lrl| ) -Aa +cHRa32

92o IF AX-L?? AND RloltTa(^a.2)-n n TlllN vDU 8
93O tt RICIBTa(43'2)-n n T8EN BX-POS: CX-vPoS: F

OR LL-VPOS.IIIARK-2 TO L:Il: PRII{T TAE(O.VPOS)iAa(LL)
I r IIEXT: PRIXT TAB(BX,CX)iCHRa9i: COTOgSO

giro rt ax<>127 THEN AX-ASC ( RISHTa ( Aa, I ) ) CLSE Aa
( LIx ) -LElTa ( Aa ( LItl ). 79 ) +LEITa (Aa ( LIll-1 ). r. )

95o LIt{-LIx+1
960 HPSX-o
97O SOTO 9OO
98O II|DPROC
990 DIF PRocuD

1000 Ir iiARK-60-22 THEtt ENDPROC
1O1O IARK-I'ARK+1
1o2o cx-Posr Dx-vPos
LO3O VDU28, O,23,79,2
lO4O PRIIITTAE ( O. 21) | VDU26
1050 PRII{T TAB ( o. 23 ) i Aa (I{ARK+21) i TAB ( cl, DX ) i
1060 EIDPROC
107O DlF. PROCdown
1o8O IF MARK-o TllEl{ ENDPROC
1O9O ARK-XARK-1
11OO CX-POS ! DX-VPOS
11rO VDU28, O, 23.79. 2
1120 PRIIIT TAB( o, o ) cHRalL i At ( i{ARK )
1130 VDU25,31, CX. DX
11!O EIDPROC
1150 DEF PROC6.Ictol
1160 :t IIKEY(-?) THEX 1850
1170 rt INKEY(-1) TSEI! 1230
l.1EO FOR A-vPoS.uARK-2 To 59
1190 Aa(A).Aa(A+1) r xExT
1200 vDU11
1210 PROCdlrp
1220 IIaDPROC
1230 VDU1O
12tO IOR A-60 ?O VPOS.iIARK-1 STEP -1
12rO Aa(A)-Aa(A-1) ! I{EXT
1260 Aa(vPos+HARK-Z)-s?RIl{Gt(80. I r)
1270 PROCdI.D
1280 II{DPROC
1290 DEI PROCAnod.
13OO IIIIIKEY(-1)-IALSE ATDINKEY( -2 ) -rALSl TltELAX-

2!O
1310 I tIllKEY ( -1 ) AIDI|{KIY ( -2 ) -FALSE TIIEIIAX-ZOI
132O IF II.XEY(-1)-FALSE AllD II{KEY(-2) THEtr AX-2A2
133o IFIr{KIY ( -1)ArfDINKEY ( -2 ) THEr{AX-24 3
13IO ETDPROC
1350 DEF PROCDnod
1360 It IIIKIY(-1)-IALSE AID IITKEY(-2)-lALSl THEtl

AX-2tt
137O Il Il{KlY(-1) AxD II{KEY(-2) TEIN AX.2lr7
138O EIDPROC
139o DIF PRocallnt
lOOO CLS ! vDUl.27 ,1,6tt,7,27 , r,56
1q1O VDU1,27,l.71IPRINTitrDO YOU WIAH TO HAVE Sl,lA

LLER CIIARACTIRS AT{D WIDE IIARGIIIS (12 CHRIS,/IXCH)(
,rANS y/flt ! yat=oET I IrcBRa ofi ) - (YtioltcERt ( w,. ) -"yi,: vDu
L,27 . L, ?7 , L,27 , L, l08, l, 12

L42O vX-O
1l!3O PRTTT iDO YOU t{rs}t THE SPACES 'UXDER' THE,i

ncoIfTRoLL cODEs ?O BE DELETED?I mAxS Y,/xri:WX-OET! I
FCBaI ( Wl ) - "YIoRcttRa ( wX ) -rvr: vX-1

lalo PRIIIT'iI.PRBSS Et,ac! To BIOIX pRtt?Iroir lx-
otT
ltro rOR A.O tO 60
It60 Ex'1! lI-80I REPrA!
,,I7O ITXIDa (Aa(A ) r Et)'STRIXoa ( 81-Ex, n' ) I lx-or Oo?

o1610
1t8O Ul-Aac(lltDa ( Aa (A), rX,1) )
,.19O lrsl-zloArltlvDu1, ?7, 1, Asc ( nln ) : Ilvr-oTllBllvD

rr1.32
lSOO IrVI-OAiDUl-2!rTIGI|VDUl', 32
1r1O lruf-zll?HlxvDul, 2?, 1, !5,1, I
L52O IruX-z\2fAarVDu1,27, 1, ASC( nsn ),1.1
rr30 rFUx-2tsT8El{VDU1, 27, 1, AAC ( {A'r ), 1, o
15to IIU:-2lSTEEllvDUr, 27. r r 69
155(} Irsl-2a6THElrvDU1. 15
l560 Ituf-207rl8rlvDu1. 10
1570 llUI-zl[TBErVDIr,', 27, 1, AaC( nT' ) ,1.2?, 1, ASC( nF

i ), 1, 27, 1, 45. t. O, 1, 27, 1. ASC ( n5n r , 1. 20, a, 18
l5tO IF VI-OAiDUX>239AXDUi<24EAtlDUX<>201TEEIVDU1.

32
l59o Irul>239AIiDUX<2ta r cOlO161O
1600 vDU 1,, uf
16r.0 EX-lX.t t UITILIX>Fr: VDU1, 13! IlxT
1620 ExDpRoc
1630 DEr PROC1.b.1
16!0 VDI,:,,27, t, 6 t, L, L5, L,2? , L,7L,2
t65o vDIr1. 27. 1. 6',1, 1r.
1560 PRIrT ' n I STRIloa ( 1ol. cEaa223 )
t67o PRItlAi i CLEAR LIXI i CE. IIODE i TOp TIX

T i B. OI AIXI i CE]ITER i DILE?E L i I1ALI
c3 : c^lf. ttoDra ix
1660 PRIITT' : t ttlu i COpy LME i SCR. DO

rx I scRoLL uP i I r]{stit L : UIDER
L i IXPIIAgIZID i <. SBIITi
L69o PRIrr. I i DISP LIrE i

i i i r.oaD Bt,ocx I suBsc
RIPT i COIDIIICID i <- CTRLi

17OO PRIiT' i i :

i i i SAVE BLOCK I AUPER
SCR. I ETLAROED I <., S[I'T & C?RLN
1710 PRriT n n 

r STRrr{6a< 1OA, CHRa173 )
172() VDI,3
1730 EtaoPioc
17lO DEP Pi.Oclo.d..v.
lTtO l? tl-3r X-OPETIUP( nPAGln )
l?60 lr ll-l 

' 
X-oPllloul ( nP^oln )

1770 IOR A-O tO 50
17Eo Il I-3t IxPuTrX,At(A)
l79o IF At(A)-r'.{AIrD l.l-3tAa(A}-s"Rlnea(80,t r'}
l'tOO rt Aa ( A ) .S"RIrOa ( 80. n -)ArD x-43PRIXTTX,rta"r

oo?o1820
16,'0 Il t{-lrPRIX"f,X,Aa(A)
1820 lttxT
,.830 cl.oslrx
,.8TO Bf,DPROC
18ro rF rnKrY(-r.) THErr 1880
1660 aEXECnBLOCKi
187(, IIDPROC
l88o RX-vAL(glta)r It RX-o aHgi El{DpRoc
1t9O CI-POS r DI-VPOS| CLS
19OO .APlOOLitLOCKn
1910 IOR A-XARX+Dx-2 to x Rx.Dl-z+Rl
t92O PRIII Aa(.^) I t IaxT
,,93O.SPOOL
19lO PRI;T ?AB(Cr. DX) i : PROC6I.D
19tO ITDPROC

L

I
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SILVERLIND LTD. 156 N€wton Road, Eurton.on.T16nt
Staffs. DE15 oTR. Tel (02831 63987

TOWNTEST BBC/B f6.50
A very uselul aid {or teaching Geography in primary schools,
rhis program lests pupils' knowledge ot lhe locations ol
mator towns and cili€s in England, Scotland and Wales. Well
presenred, wirh a high..esolurion map

BtoLoGY 8BC/B t12.50
A suite ol proqrams using lext, animared diagrams. exampler,
and questions ro assist in the understanding ot Biology io
CSE, 'O' and 'A' Level standards. Mosl suited to individual
use by studenrs, these programs also conlarn malerral teach.
ers can exrracr Ior classroom demonslrarion Toprcs covered
rnclude lhe Eye, Ear, Hearl, Elood and Circulalron, Skelelon.
Female tep.oducl,on. Genelrcs, Biochemrst,y and lhe Cenilal
Nervous Syslem

ENJOY MATHS 48K Spectrlm
A suite of 4 highly molivaring programs for the 8. 1

range tables, simple equaiions, polygons and areas
programs combine explanalon wirh resrs and make
use ol colour and sound

MASTER DIET PLANNER 48K Soecrrum fll.95
The ulr,.narp rn dier proq,am), the l\/IASTER DrET PLAN.
NER contains derails oJ calories, prorein, viramins and other
nuL, ientr ro, 9gl toodi' The IvIASTER DrET PLANNER wrrr
hplo vou pldn d wpll.balan.ed drel. includ'ng ooro.s io
restrict fats, cholesterol and salt, or to increase fibre intake
ar ll'p samp time ofre nq ma\rmur chorcp ol foods lnsl'uc
Iton! and Rec,pe Bool rncluded

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programs to increase out catalogue
and pay high royalty rates for publislied material.

f8.00
4 ase

The
good

I

WhoI
hqsnt

rhe Gompelition
nwqilingfon

Lategt vers on of Forth for the B 8C
(ls not rehashed Forth 79 Code)--..-..-

U niq ue Stack D splay Utility ---..--..-

Here s the Fcrth Eprc.n for the BBC V cro il.at n'akes a cthers
c,rt o{ oate

t s N,4u t -Fcrth 83 trcn' Dav o Husoand !,/ho has olr t. s
reputation forQua! tv Forth prccuctsw tl'h sZX8l Fortl. ROi\4,
Spectrun Fortl.-i O Cartr dge and now New N/l,rlt'Fo(h 33lorthe BBC
N4icro Th s snotrehashedForthT9Ccde, butacompetelynew
vers cn of the Fcrth 83 Stanoaro. t's un qi-le n that t N,4u ti-tasks, and
rtefefore the user ca n have a n u.nber of Forth programs execut ng
s .r..i ia.eousiy and lransparent y of each cther.

i,4r 1 ..rril 83 s ls r the s deways RON/l area ofthe BBC along
.v ii a.! ,rtl'€r iiCi,'ls r use lt s compatible w th the N,4OS, and
spec ,rri! ,,,E!tored to enab e a systen to be reconf gured. t contains a
Standaro 6502 Assembler, a Standard Screen Ed tor, and a Un:que
Stack D splay Ut i ty

W th th s Forth, Dav d HusDand has prov ded the BBC N4icro wrth
capao It es re,er oe'o'e'ea seo :'o oo.q 6\'at,^e'tha'8K s

tw(e'heszeo!or-e' /erso-S V-ll -.or1--83 ssupp.eow't-a.

e\te^s,,e \4anua ( 1 70 pages p us) and at f45+VAT t s superb va ue
O'oe' ..-qr.eco.po-doo rgr,, 30p&p,i5'or EJ'ooe.f l0

_:. )" j,oJ^a-l-o.e - o.^.alo. l(L I-aloo. ^S-edd Itl,p.
.'.a- :.'. !-l-o-o."s'eoa'eaoo'1_e(o- oet It.1.

------ -'d=]
Peasese.dmeho.e .{ormaron

I Murt Forth 8l
:l ZX81+orth RO\,4

I sp€ctrumtorth' OCartrdge

1 6k Eprom type 27128

Multi-tasking operating system

---./ for Real-Tima use

AB

!cnaade-

l&l_'f.-'=l4
-

ARsoFTW E

MULTI-FORTH 83 FOR THE BBC MICRO I

CONTRACT BRIDGE
NOT a feeble attempt to play random hands

BUT.... BRIDGE.MENTOR... !!

. . . the ideal bridge partner for your
BBC (32K) or ELECTRON

' Perlect your card play ' lmprove your bidding 'Achieve
interesting hands ' Create random deals ' ldeal for individual

practice, analysis and archiving ' Superb teaching aid for
CLUBS and PROFESSIONALS '

UNIQUE MABKETING CONCEPT, CAN EAFIN YOU EIEE'S

*** €9.50 inclusive "**
CHEOUES ETC TO:

MINIC BUSINESS SERVICES,
12 Woburn Close, Bushey, Herts WD2 3XA

al.aa

,'4-
Sl.l/vv-tvc!

lor @BBCnfilcroSOFT\NARE
MULTI_ FORTH 83

5!rywavrr
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Editor of
A&B Computing

Number One,
Golden Square,

London WIR 3AB.'

Dear Editor,
In view of the lack of information
in your magazine for FORTH
programmers, may I submit the
f ollowing routine for your
scrutiny.

The definition for CODE is
bortowed from the FORTH
manual (Richatd De Grandis-
Hanison) and, briefly, creates a
dictionary heada in which the
code field address is set to point
to the next free byte. Machine
code may then be hand assembl-
ed into the dictionary area follow-
ing the code field pointer.

The routine I pr€sent here
uses an OSBYTE call with
A = &80, to read the analogue to
digital converters. It may be used
to read other information, but see
the Us€r Guide (pa1e 429/4301.

Obviously similar routines
may be written (or this one
generalised) to perform other
OSBYTE calls and other O.S.
calls.

The advantage of hand
assembling this routine is that il
may be loaded direcdy without
Iirst loading the assembler.

First, the definition for
CODE:

: CODE CREATE HERE _2
ALLOT, ;

Next my own rouhne to replace
BASIC's ADVAL function:

(nl ... ADVAL(nI) )

I hope this may be of use to any
FORTH programmers usinq
jovsticks out there. For mvself.
this is my first attempt at maahine
code (or assembler), so if you

Strongly held opinion?
Programming idea? Don',t
delay; drop [s a line and
ioin tne Mailsort Eang.

only the relevant character bits
appear on the screen.

At location &C000 in ROM
is a table consisting of the eight
bytes for each of the normal
ASCII character set. These bytes
may be used to produce a
redefined "inverted" character
set. This is rather expensive in
terms of RAM space however.
One method is to redefine each
character as and when required
using VDU 23 commands. This is
the method used in th€ following
routine. A procedure is used to
convert each character in turn to
its inverted version as CHR$
240.

The PROC can b€ taned up
with Local variables and passed
parameters as you require, but I
think it will satisfy your needs.
Yours faithfully.
B.W. Hall. Bideford Devon

Dear Editor,
Your readers may be interested
to try a surprisingly short program
which gives a 3D eflect by hidden
line supression. This normally in-
volves some complex calcula-
tions, but can be easy for regular
figures.

In this case a 'doughnut'
shape is plotted as a circular spiral
in MODE 0. The top of the first
loop in the spiral is drawn v,/hite
and the bottom in black as
calculated in line 60. In the next
loop the white part is started a lit-
tle later, iust enough so that when
the spiral reaches the far side of
the 'doughnut' the white part of
the loop will be the bottorn half,
and will have turned through
3600 by the time the plot is com-
plete.

A more regular plot can be

10
?c
3O
to
5O
60
70
80
90

100
110
120
130
140

MODE II
VDU'
irovE 600,600
chat'-OEt
PROClnv€r.e
GloTo 40
DEFPROClnver!.
ROt|-&COOO+8. ( ohan- 32 )
vDu 23,240
FOR Q-O To 7
VDU ? ( ROX+Q) EOR 2r5
NEXT Q
PRINTCHRT2 4O i
ENDPROC

have any constuctive comments
to make regarding this routine, I
would very much welcome them.
And how about some articles on
LISP?
Yours falthfully,
G.P. Quinney
Wembley
Middlesex

Dear Sir,
Although the program "Page
Mode Switch" was listed coftectly
in the July,/August edition of
A&B Compuling, a number of
typographical errors unlortunate-
ly crept into the associated text.

dent from the listing, the *FX
command used in the definition
of the BREAK key should be
L4,2, not L4,21. Most important,
however, there is confusion b€t-
ween ':' and 'i', presumably
because of an inability to print 'l '.
The key definition should end
with i ': * FX14.2 iM' and the
subsequent statement should
read.,.lollowed by 'iM' rather
than by ':'.

In conclusion. it is worth
pointing out that the printed pro-
gram was written for a cassette
based machine. Disk users
should, for example, change the
value oI cona% in line 10 to
&A00, and the two 'pokes' in the
k"y definition to
?&220-O:?&22'I=&0A.
Yours faithrully,
D. Gibbons

Dear Sir,
The problem you are experienc-
ing with regard to inverse graphic
print commands is due to the fact
that after a VDUs statement the
printed character is exclusive
ORed with the existing contents
ol the screen RAM

The ellect of this is seen if
you attempt to print two different
characters at the same gaphics
position. The two characters will
appear superimposed, one on
top of the other. ln fact the
square shape of the text character
block background is not plotted,

g

(
(

)

(
(

)

I
I
I
e

f,

c
I
s
n
ti
ir

A

HEX
CODE

86
085
OAA
0A0
0A9

20
8A

0A6
95
94
4C
6A

DECIMAL

ADVAL
c,
c,
c,
c,
c.
c,
c,
c.
c,
c,
c.
+ ORIGIN

68

OFF
80

OFFF4

68
0
1

c,
c,

c,

:
c,
c,
c,

(create dlcdonary entrv)
(STX XSAVE)
(LDA low byte nl)
(TAX)
(LDY I &FF)
(LDA # &80)
(JSR OSBYTE)
(TXA)
(LDX XSAVE)
(STA comp stack low)
(STY comp stack high)
(JMP)
(NEXT)

1'16 A&A COMRI|ING NOVEMER 
' 
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First. as is evident ftom the
program listing, the two
OSBYTE calls used are 118 and
729, not 177 and 129 (My
fault!). Second, and again evi-

-
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obtained bv decreasing the step
size in line 50 at the expense oI
some extra time taken. ln-
teresting cinkle-cut eflects can be
obtained by increasing the step
size; and those with a colour
monitor might like to by adding
3D jam to their doughnuts!

By the way, a special thank
you for your July/August review
of word processors which was
most helpful.
Dr. D.E. Bay
Carshalton
Surrey

10 th€t.ro
20 AX-zOO! BX-3OO
30 MoDEo3 cl"s
40 PROCcalcu].ete!
OVE 640+X,512+Y
50 FOR th€tc-OTO

P1.5 S"EP PI,/290
60 co1-theta'i1O.

08r IF col>128 THEN c
01-coL-128

70 PRocce1cul.ato
80 GCOL3, co1
90 DRAi9 640+X,512

+Y
100 NEXT theta
11O END
12O DEF PROCcalcul

at€
13o x-( ( AX-BX ) *cos

( theta'r32 ) )+(BXICOS(
( (AX-BX)/BXrr ( theta )
))

14o Y=( ( AX-ts*).sIN
( th€tar3z ) )-(BX*SII{(
{ ( Arl-Bx) /ax)* ( theta )
))

15O ENDPROC

Dear Editor,
I write in response to the plea by
Mr. Landsberg at the end of his
article on page 55 of the
July,/August 1984 edition oI
A&B Computing. There he asks
for readers to send in any ideas
on how to print invelse mode text
under conhol of the graphics cur-
sor, following a VDU 5 com-
mand. The enclosed demonstia-
tion program illustrates one way
in which this can be done.

The heart of the method is

contained in PROCprint. A solid
block character (char. 240) is first
printed in the text foreground col-
our, followed bv a backspace
character (line 290). The text
character is thus overprinted in
the same position in the text
background colour, thus produc-
ing the desired €ffect. The only
thing to watch is that the string
being printed is not too close to
the right hand side of the screen,
or the backspace will not work.

I trust that this will be of use
to Mr. Landsberg, and to your
readers.
Yous sincerely,
Robin Newman
(Director of Software)
The Micro€lectronics Cenhe
Oundle School

I[]DE 7

'SFllot 'Sll,lEllli"

l l)h r 7.=:6 lO 160 STEP 1':j

l-RIN I 17.r "DA lA "r

G7=!ollr5r'jE

PFiIN I SIN(rZ) i ,":COs(12)

I f.= | 7.+ \t:)

*sFoor.

END

1r)

.l' )

:':,

Sr-j

110

1?il

Dear Editor,
You might like to pass on to your
readers the example below show-
ing the usefulness of the com-
mand r, SPOOL.

I recently had a program in
which the graphics were being
slowed down by the calculation
of sines and cosines, and I decid-
ed that it would be much faster if
the values could be read in from
DATA statements. I therefore
needed a method by which one
progam could generate DATA
statements which could be added
to other programs. The program
below is a simplified vers,on oI
that which I used, and creates
DATA statements holding sines
and cosines of angles from 360 to
360o in steps of 10o. The DATA
statements are written to the file
"SINCOS" with line numbers
from 8000 to 8090 in steps oI 10.
Line 50 sets the format for the
line numberc to an integer with 4
digits, and line 70 sets the format
for the sines and cosines so that
they are written as numbers with
5 decimal places.

Those using cassette systems
will receive the message
'RECORD then RETURN", and
can then position the tape accor-
dingly and proceed. With discs
no further action is required.

The file "SINCOS" can then
be added to a LOADed progam
by using the command *EXEC.
For exampie, the program below
would need the DATA
statements created above:

!(t() I'loDE 7

:t1o DIFt S ( 1t)) ,tr ( 1(:r)

:2rl F0R i 7.= I to 1{..)

T.JPe

Thts

Inver'se Text printed after UDU 5

strin9 to be printed
i5 a denonstration

I I irc-G-I; EtT?tiE{aiEr-trn

I I EtG-= ElT?rtiErl.r:Et atr,l

Push SPflCE to repeat or ESCflPE to end

l5 l5 a ra onCfiO'I

5a enonS I Onr3

l5 l5 a e.ll(,n5 ra

:f,[) READ S(i7),C(iZ)

:4(l FRINT S(i7.),C(i7)

?50 NEXT i7.

16() l-:ND

Once this program has been
LOADed, typing * EXEC "SIN-
COS" will add the data to the end
of the ptogam which can then be
RUN. This time cassette users will
be given no prompting, and must
first position the tape at the start
of the SPOOLed file, with the
PLAY control switched on.

Presumably one could use
,| SPOOL to lrYite a complete

program, but I haven't hied yet!
Yours faithfully
Mary E. Clayton (Mrs)
Leighton Buzard
Bedfordshire I
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Finding and choosing the correct
software for your needs is a
daunting task indeed, whelher
you are looking for a-word Pro-
cessing Package or tor a new
game to test your alien destroY-
ing, treasure seeking, path-
finding talents!

Often you can be put off
even looking through the pages
of advertisements which tempt
you with vivid descriptions o f th€
amazinq graphics and sound ef-
fects of the game being offered.
vou 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 everu available machine
except the ;ne sifting beside youl

But BBC and Electron
own€rc need desPair no longer

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()
t.(

Educational
ModelA BBC
Model B BBC

Electron
Cassette

Disc (40 or 80)
Rom or Eprom

- help is at hand in the Iollowing
pages. We have put together as
comprehensive a list as possible
of the software available for these
machines. In 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 ,t, the

form in which it is availabl€. the
supplier code and price; all are
given for each piece of soltware
listed. The codes used are:

As you are probably aware,
new software is surfacing all the
time so do not asume that there i5

no such item as the one you are
looking lor, if it is not included in
the following list. Remember that
much BBC soltware is being con-
verted lor the Electron and to
avoid dissapointment it is best to
wait lor a specifically written pro-
gram If you ate aware of a piece
of software that is not listed here.
whether you are a user or a pro-
ducer. feel free to let us know.

Code
Gm
Bs
Ut
Do

Explanation
Game

Business
Programming utility

Domestic

Ed

Ed

Ed
EN

Ed
u

a c,D

c.D

sc

PB

GJ
ES

l(T

GM
BO

t5.50,
f7.50
f9.95,
112,45
f7.80
!,r.95

B

B c
c
c
c

c.D

B
B 45.95

t6.95
t15 +

t7.50

B

ABC

ABiI

Ed B

B,E
B
s
a
B
B

c
c
c
c
c
c
D
D
D

HW
NZ

CE
JX

sc

c4.85
e7.95
t5.95
t6.95

tr1.76
t7.95

t24.95
t24.95

cll,o0/
tr4_00
e5.50,
!7.50

!2E.@
t7.50

!60.00
f7.94
t4.50
t4.50
t5.99
t9.90

!4.95,
f5.50
c6.95
t9.95
c6.00
!6.99
e7-50
t7.95
f5.95
c6.95
15.50

C9.95 1

t9.95
tr5.@

t6.05,
!9_9t
43.95

B

G
c Anh.l /v.s.rrbl./ill&rrl

BDC
B,E C

B C.D

B.E C

BC
BC
B,E C
BC
BC
BC
BC
BC
BCsc/

D

B C.D

Ed !E.97,
r10.98
tr5 +

€r0.95
t6.95
t3.00
t7,95

e14.95
18.05
t9.95
c4.95

t2E.50
t8.95

t5.50/
e7_50

Ed
B.
B.
B.
Ed

Ed

Ed
UI

GM

Ed

Anlmrl, v€g.r.bl.. Mln.r.l Ed

c,
Ui

Ed
Ed
Ed
Ed
B.

Ed

Ed

NEC

KM
ts
ta
SE
NC
oa
SU
JS
HH
GJ

a c,D

DLl

BR

BR
A,B,E C

BC
BC
BC
BC
B C,DL

CT

GX
OG
OG

CU

AS

OG
GY
sc

sc

I(N
FE
JT
m
o!
GX
IU
If

G.l

f9.95,
t12.00

!9.95
t9.95,
19.20

!11-m
!3.00
!9.95
t5.00,
t7.oo
t7,00,
t9.00
!6.95

r35.95
f6.95
!8.95

tt2,75
tr.95
!{.o0

!1r.50

Alg.br.lc M.nlp!l.rb. Ur

Gm

Ed

Ed

a

B.

u

fBc

B
B
B
B.E
B
5
B
a
B
B

c
c
c
c
c
c
c
c
c
c

CE

FB
RO

B c
cB,E

BE B
B
B
B

a

c
c
c

c,D

GK

GK Ed

Ed c.D

B
B

c
c,D

Ar.. R.drr Cortroll.r a
B
B
B
B,E
a,E
B
B

c
c,D

c
c
c
c
c
c

Ed

B C,D sx
Ur otc

c cs

B
B

NO
scAnsl6 .nd P.r!ll.l 11...

B c !7,80
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!7,50
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SOFTWARE LISTINGS

Ed

B
B
B
B
B
B,E
B

B

B

B
B
B

B
B

B

B,E
B

B

B

c
c
c
c
c
c
D

GK
sl
II
OP
RO

ar<

BNI

BO

AR

as

BA

CA

ca

co

CG

c$

ct,

,4 ,lurb.r.tone Rond

C,D

B.ll,fl

c
c
c
D

c
c

c

NR

BB
SU
CM

',r. 
t oon sor@.. Co-

l<.n. ,.nt 7W

aa!6.' Edt dtton.t sor.wr.
,r.rdboun. WottJre

t di.. sor, 7sQ

UT

Ed
El

Ed
Ed

Ed

Ed

Ed

Ed
Ed

Ur

Ed
Ed

B.

Do
Ed
Ed

Ed

B.

Ed

Ur

Ed

Bug Byr€

c

Ed.Solr ES
HE

GK

sc

LM

GK
DL

c
C,D

c,D

c.D

20 V.tehrn Aen!.

Dlal
B

B

c
c.D

c,D

B

a

D
c
c

c,D

r!M
MS
ta
LM

ABC Aritu,

BBC Logo

E
a
B

B
B
E

B
B

B
B
B

c
c
c
c
c
c

c,D

MP

LO
SE
RH
DL
DL

Cz..b. co^p.t t.

Ce. I n.l.l. E,t. rp.l... Lttl

ST4 
'JH

B..r rhe Bug (Mol.cule)

D,nl c
c
c

c,D
c

c.D

DL
as
tz
BS
BR

,7 $rlob.t d R@A
WoErc.r.. WR, ,QP

B.llt

ccc

LJ-X. S/W

B
s
B
B

B

c
E
c
c
c

C,D

OP
CL
NU
IJ
I(N
DL

O"n t.crt,tc. L..r..
Nrcreptuc...ot C.nt".

Co^Dut.. R.,..1. Ldcf,

BEEP.BEEB

B3
UI

Ed
Ed

IJK

Di.l

B
B
B
A.B
B

c
c
c
c
c
c
c
c
c
c
D

IJ
IJ
GM
GK
GM
OG
MK
CL
GK
SU
DL

cs Crrlndrr.., SortBr

Bln nerbr Bti, lrlt

B
B
a

B

a
B,E
B,E
a.E
B
B
B

cs

c,

Ed
Ed

Ed
Ed

BBC/NEC
c
c
c
c
c
c
c
D

c,D

SU
KB
HH
RO

GX
SY

cr

/Ur
GM

B l5

B

SOFTWARE SUPPLIERS

t7.67

cu
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,z.Ltnsrir.ib. nP l t ,PG
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AA An.i6nt A.pt .l Sorr&..
n6 ,n.alon Bood

,Pro 9az

AA ABC Pr,n r!
,9 cfln.to.. Cozn
,rnua.odob E ht
N.Non Apon tvn.

2, sel.orb. Dao.
lvo.rhs'rr.n IVGS ,.rf

AD lr/[l 9016r.
72 Doon.nA 8o..,

AA Stp.r|o. Sy.r.r. LrA
l7aW.i9r"..t
Srt.fr.M W. , 4Er

MO tt ollr..t Ld
, 8!.t l'n.t Ro..t
tobn ,rrll Sq.at.
B.nl -i-...

A,, At S.ti6r.
6t J.tUo Ao.A
Lonalon grz gED

lrn.ron ,tor..
6t ODU.. Br.,'.ond Rodd
tnnAon SWIS zRP

AL A.on@t L..ttt X.,t.. H
Canbrrat. CB, tNl

A t tdocl.. SofrN..
6 Ltnon ky

AN A.t.r1.on.W..Ly
53 B..rJo.a sq$..
L.nAo^ WCIB tDZ

23 ,lolnt. ,l'lt
A!.1. HPS 2PA

AP P}o....orApplL..lon.
22 Nr..c.r Clo..

AS ASP Soroer.
N"nb.t On. Go, t.n Sqtdr.
Lon<lo. WrB 3AA

AV A J Vl.lon S.tulc. Ltd
6, J.Ado B@.t
Lon.,o^ gr2 gED

AW Ano,d-lI,,E ron Sort@t.
Sottsa.. P tblr.tln, Dlut.to n
Pork.tt . l,n.
Led. LSlt 5rD

db.rx! ,loa..
cdnnLc Pt ..
Ueryoot L7 AJB

Hlsi W*orb.
B!.L.lelt 2TD

CJE

4E.95
!6.95
!6,95
!6.95
!8.95
t6.99

430.00

f14.95,
117.65
t5.95

!6.00
t9.95

r13.95
+!1.62

t3.00
17.25 +

!6.0i)

i5.95
!5.95,
r7.95

f6.00.
tE.00

e14.50

r7.95
t4,95.
f6,50

!r4.95,
tr9.95
t14.50
t5.95
t3.00

!9.95,
t12.95
t7.9s
e9.51)
t6.95
t7.95
t9.95
4E.50

!6.50,
t8.00
t6.50

t14.95
e2.93

!{0,{5
t6.90
tri +

!a.95
!45.9{
t7.50
t5,95
t7.96
t4.95.
!6.50
!3,95
t4.50

t19.95
!7.95

t19.95
t2.75
!2.00
t7.95
t5.95
t7.95

!4.95,
t6.50
c9.95
t7.25
t8.50
t6.99
t6.99
!7.95
!7.95

!46.00
c8.50,
cll.00
16.95c

c CONTINUED OVER



Bori. i. th.lJnderuorld
Ed

B
B

B

B
B

Chara.ler Sh.pemat.r

Chara.r{s & E.velop€

MP S/W

e7.00
t3.95
!8.50
t4_95
!9.95
t3.95
e3.95
e3.00
f4.95
f6.67
!5.50

Bus Byt€

Di.l

SYc
c
c
D

c
c
c
c
c
c
c

c
c
c
c

c,D
c
c
c
c
c
c

Ut

ur
Ur
Ur

Ut

Ut

Ut

Ed
Ed

Ed
Ed
Ed

Ed
Ed

B.

Ed

B

B

a
A.B

B
B

B

B
a

B
B
B,E
A,B
B.E
B,E
B
B
B

BC
BC
BCac
A.B,E C
B,E C
BC
BC
BC
BC
BC
B C,B
BC
A,B C
BC
A,B C
BCac

SQ
BU
RR
NX

cs
cs
JZ
XN
GJ

c
c
c
c
c
c

c.D

c.D

e7.95
!9.50
!4.95
t4.00
f5.50
t?.95

!5.95.
t7.95
ts.95

!6.00,
t7.00
!3_95
t3.95
f3.75
f6,95
!4.05
!6.90
t7.95

!12.95
!25,00
!7.95
t7.95
t7.95

t9.20
t6.50

t5.95
t7_95,
10,00

!r0.00
f5.95
44.95

!18.24
t155 +

!451

!9.25

t7.00.
!9,00

e5.50,
t7.50
e9.95
e6.9t)

t59.95
!5_95

t13.95
ts-00
t8_95
!9.95

GK
GK
GK

DL

MP

E8
PB

NT
BB
sc

JS
GD
HW
GK
RJ

GJ
tz
SE
CU
EB
CL
GM

IN
GD
cc
NG

NU

Gl(
SE

SY

NU

CE
DB

GX

SE
ES

OI
CL
CT

GK

!9.00
!4.50

t13.80
tl5-00

r13_80
413_80
!5.95
!5.95
17.95
t9.95

tu,50
!9.95
t6.50.
18_00
!7.95

f7.95
46.50
f9.95

!9.95.
t12.45

c8.95
t7.50

t6.00,
rE.00
t3.75

tu.60
!4.50
t4.85
e4.95
!4.95
!9.95
!6.67
!4.95
!7,95
!9.90

!11,95
e4.95

!19.95
!34.@
f6.90
t4.50
t5,95

fr4.95
!70.@
f5.90
t6.99
e5.95
e1.95

!5,95,
t7.95

!5.95,
f7.95
e9.95
!7.95
€7.50
r5.95
e6.95
!7_95
!4.95
!5.95
!9-50
t7.95
!4-95
!9.95
!6.50
t4.95
!9,50
f4.85
!s.95
!9.95

ts

cc
GE
IB
SE

oc

CM

Ed Highlrghl B
DB
HI

c

c
c
c
c
c
c
c
c
D
c
c
c
c

c

t.J.K- S/W

c
c
c
c
D

B

E

a
B

s
B

B

B
B
B
B
B
B
B
B,
a
B

B
B

B

B

B

a

86
BE
B.

u

E

Ed
Ed
Ed
Ed

Ed

Ed

Ed

El

KC
IJ

KN
IN
BR

VG
GX

ss

MR
GC

C,D

D

c

c.D

c,D

B
a
B
B

B
B
B

B C,D

D6 !19.50

B
B

B
B
B
B
B
B
A.B
B
B
B
B
B
B
B
B
B.E
B
E
B

B C,D

CHl.Sq!.r!d, co hg.n.y

Ed

Ed

Ed

Ed
Ed

Ed

Ur
B.

Ed
Ed
Bs
Ur

Ed

Ed
Ed

Ed

Ed

Ed

c

c
c
c
D

c
c
D

c
D
c
c
c
c
c
c
c
c
c
c
c
c
R
c
c
c
c
D
c
c
c
c

,D

c,

c,

c

,B

a

B

B
B

B
B
BCh.dnc bn (ln)v.rrebrlr.i

C.pn.t. ed Pundu.rron
Crbohydrli. lla.bolt h

BBC Prbt KB
ES
RJ
JX

ComDl.r. M.chh. Cod.

c
c.D

HE

sc

sc

KF
GM
tz
tz

sl

BX
XF
GX
XF
GK
FB

SE
HE

B.

Ed

ComDUlr ADplt. on. Proi€l

c
c
c
c
c
c

c,D
c

c/
D

c
c
c
c
c
c
c
c
c
c

B
a
B,E

B,E
B

Comiy (Sw/Sit)

as

Ur

Ed

ed
Ed
EN

Ed

cEscrL
B
B

Ed. Son

otc

A.S.K,

EN

Ed

Ed

Ed

Ed
Ed

DL

NW
LC
JL

c
c
c

SOFTWARE L/SI'IUGS
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/At

!4,00
e6.90
44.95
!6.90
f6.95
!7.00
e6.99
t5.00
e1.95
t9.25

!6.50,
t8,011

!r9.95
t15.00
t7.45



t9.25

t9.95
t7,50

tt2.65
49.95
t4.E5
!6.50
!6.50
45.95

!9.95
\7.91
t4.95.
!6,50

r1{_50,
f17.50
t7.93
t6.00
t9.25

t5.95
t7.95
L7.93

u5
!20

t7.95
u2.95
c19.95
T'.EE

q2.95
!11.90
tr9.95
t9.95

frr.95
t9.95

t12.50
t9.95

t12.65
t2.95
t6.95
t6.99

t1r.90
!7.50
t5.50

t10.00,
!19.00
f9.95
!s.95
t6.99
t5.50
t6.oo

!24.00

G.rrhs . I{ondd/Word

16.95
!8.95
t1.95

c
c
c

c

B
B
B

B

SJ

GX

ta
01
ES

MN
Df

sv
RH
SE

HE

GX
GE
HE

GC

GD

GE

G.'

G"

ot

GB

GS

HE

cx

DB

DC

DD

D"

DG

DO

DS

EB

EG

Efl

ET

EL

ET

EU

FE

tS Woodl.n.l. Clo..

D.oy Corp.rtns Ltd

Sh.tff.t.l 53 1UZ

l, Llo.tpool Garden.

lV€ Sr...r Alvl I tBY

Shi'. Htll lnd$trlat E ta..

Londo" WC2rl 9Ar

aSE Con.wrc. B@.t

PE2 4-A

ES H.rtnsror.t R@.,

n|gltr. O..l Sortsr.

4lr^f E ltdrto^dl Softt...

N,.n.tp.t.r tA,tD
ConpII., co,c.pt

A.ntorA.hlr. wol 9Jt

Crln. ind Del6llor Qulz
SJG Soft

Ed

Ul

Ed
Ed
Ed
Ed

Ed

a,E
B
a,E
B.E

2 Nrchol,. Gdrt.n.

A.B
A,B
B
B
B

D,A.C,C. rrd

Gr..t.r N.ncli.t r
wN2 ,AN

Ao,d.n Ct,tt r* solrdrc
2.t CtlcL..a.. E.rr.

c
c
c
c
c
c
c
c

c/

c
c.D

c.D

A,8.8 Cac
B.E C
B,E C
BC
BC
BC
BC
BC
BC
BC
BC
BC

A,B C
8Cac
BC
A,B C

8C
B,E C
A,B C
BC
B C,D
B C.D

c
c
c

B
B

B

a
B
aEd

B.

Bs
Ed

B6

Ur

Ed

Ed
UI

D.p I
D.p 2

Ed. Sot

CE
SY
GX
GN
GN

cc
Gt{
HW
RH

ES
CI
IJ

OP

tz
GK

FB
TR
BE

KN
HAO 

"'J
Norlon l lrrsa.tn. Hot..
7, Bftd.lbt.L Stt .t

sct 4PW

SESS Lrd
C.nt .l rddtit E..ar.
215-277 Atlh Boot

Conptt... t^ Eah.dtlon s.qff. nSI5 zslv

A.B,E C
BC
B.E Cac
A.B C
B CD 29 Rt ,'nond Clo..

A.C,C.S, A..octa...

Tyn. an., W..r t1E9 iEYBs
E

c/D
SY
DG

t29.95
t10.00

H.,n on A..o.idt .
Bs

Bs

TH

LC

DG

GY

B
a

UT

UT CJE

B
B
E

Dt{

SE
MS
GX
NP
NX

t7.95
f7.95
t6.95
f5.95
t3.00
t5.9s
t5.00

,1.1^.ndn n Conp at... 1nc
c
c
c
c
c
c
c

f6.95

a c.D
F.mt..t Edt..tio^.t

!5.95,
e7.93
t4,95
f2.50
t6.00Dlsnal X.Word Compllet

Ed
Ur

c
c
c

SOFTWARE SUPPLIERS
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SOFTWARE LISTINGS

Ed

Bi

Br
Bt

Ed

Ed

Ed
Ed

Ed
Ed
Ed
Ed
Ed
Ed

Dial

B

B c.

c
c
D

RH
IJ
DL

t12.95
!4.50
t6.50,
e8.00
t7.95

t10.00
410_06
!6.99

c10.29
ll2.0o
!7.95
t7.95
!9.50
r9_50
f6.50.
!8.01)

t49.95
!4.95,
t6.50
fE.95

t59.95

Fea.tbul9 Exp.iln@l
F.m!|. Reproductrvc Cy.le
F.lk .nd the Frutl UoBrers

o_K,
B
B
B
B
B
B
B.E
B,E
B
B
B

c
c
c
c
c
c
c
c
c
c

c.D

SE
ol(

NT
JX
GK
GK

D!
orc

Bug Ayte

B
B
B
B
B

c
c
c
c
c

FB
JX
OI

GK

!12.50
t17.65
f6.50
f9.50
t7.95

B
B
B
B,E

c
c
c
c

trr.50
t11.50
c6.95

!9.95,
t9.20
!6.95
t9.95

tl0-00
t9.95

c10.0{
f9.90
!3_95

Dial
B
B

D
c,D DL

frn.l Aeounr. Prog{m
A,B,E
B

B

B

c
c,D

GK
GM

HI

sc
Drr0l.g Pl.'ru6 .nd Puz,!e.
Dr, wno: Th. FIBI Adv.nrur.

Dyi.ml. Nu.l.!r M.gnellc
R.on.tue Spectro&o9y

B.B.C.

A,E
B,E

B
B
B
B

c
c
c
c
c
c
c

SE
GK

c.D e6,00.
r7.00

t5,00,
t7.50
t6.95
t8.95
t6.95
f9.95

46.95,
t9.95
t4.50
t4.50
!4.50
!5.95
t5_95
t9.95,
e12.95
49.95,
fr3.95
e6.95,
f9.95

ft5.00

tr6.00,
f17.65
tr.00
t4.99
f7.95

€l1.90
r4.95
i7.93

tl6,E5
t34.72
4r5.00
!12.@

f16_85,
!16.10
!4_95,
!6.50
!6.95,
e9.95
f4.00

t1
t7.50
!9.95
t9.95,
f9.20

!r5.@

la.50
IIE,E6
!9.95
!5.50
!9.95
!9.95
!5_95
!5.95
!7_95
!5_75
!7.95
t7.95
!5.95

XB c.D
EB
KB
CU

FiEr Sr€p! wilh Ml.ter M.n
B
B,E
B
B
a

c
c
c
c

c,D

SM
MR
Pf

Ecolosr.d Slmd.rbn.
E.D.G. Gr.phl.. P.cltg.

a.B.c.

B
a
A.B

c
c
c
c
c
c
c
c
c
c

C,D

SY
KB

GE

HX
SN

JX

EH
EU

oa

oa

c!
CH
GX
NU

DA

cr
SH
GR
vc

BJ
GX
CD
IB
NI
BE

LM

GS

t7.95
t7.95

c10_00
T4-EO
!6.00

tr2.95
c13.50
46.00

!r0.00
!16.50
!19.95.
t24.95
4r2.95
27.95
f4.25

!E_00,
tr0.00
t5.25

fE.00,
t10.00
t5.25

t38.95
t9.25
16.95
t5.50
t5.95
c6.95
t9.95
t7.50
c6.95

tlr.95
t7.95
e7.0{
!7.95
f7.93

tll.50
t6.50
t8,95

I10.00.
!2!,00
!9.95.
tlz,95
f10.00

Fta auzz

H.C.C.S.

B

a
B

B

B

B

a

B

a
c
c
c
c
c

c,D

GD
ao
IJ
tz

FE

s

a
B
B
B
B
B

a

Bg
c

c,D

D

c,D

BC
A,B C
A,B C
A,B.E CD

Ed CM

Ed FM

tz
tx
GI(

AZ
HC
CU
CU

DL

SH

GD
JX
CT

CM

Foorball Pool6 Pr€drclot

Fore.antng-.tngl. €xponeniial
For..!sihs-doubl. .xpon?nilal

FOBIH

Gm
B.
BS
86
Ur

UT

c
c
c
c
c
c
c
c
c
c
c

A,B C
A,B,E CD B

B
B
B
B
B

B
B

,B

El€.rronr. Coloodnq Bool
Elm-.dd lhd El.m..!b

Elsll.h.Bll.l/ll

E*.pe from r@nba. Atrh.
Esnrhl Frtuh V..b.

B
a
B
a

B
E
a,
B
B,
B.
B
B
B
a,
B
B
B
B

B

B

B
B

B

c
R
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

CE

c.D

.B

.E
E

B c.D

C,D

E
E Ed B

E

Ed
Ed
Ed

B
B
B
B
B.E

c
c
c
c
c

Ed

Ed
Ed
Ed
EN

Ed
Ed
Ed
EN
Ed

B C.D

B
B
B,
B
B
a,
B
B
B

B

c
c
c
c
c
c
c
c
c
c
c
c
c

DL
CD

En.nd.d Colour Flll GEphl..
E:r..ln6r. ln Ar e..l

c

c
c

E l(M

GY
LM

19.95
!14.50 E

HG
CD

AJ
RJ
tz

GK
SE
SH

B
B
B
B,E

ctl
ES
GR

B

A.S.X.

Gdfin

c
c,D
c,D

c

!9.95
r20.08
t5.95
t9.95

Fr.n.h lrreguld V€rb8
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/Al
UT

Ed

Gm

Gm

a

Ed

Ed
Ed

A.
Ut
Ed
Ed
Ed
Ur

Ed
Ed
Ed
Ed

Ed
Ed

Ed
Ed
Ed

Ed
Ed

Ed

Ed

Ed

Ed
Ed

Ed

Ed

Ed
Ed

Ed
Edu
Ed



Fross.. (il.chln. Cod.)

Frux M..hln. + Hoter Joe

Ed
Ed
Ed
Ed

B
B,E
B,E

B.B.C

c,D OB

c.D OB

f6.00
16.99
!7.95
!5_50
!5.95
!5_50
!7_50
$.00
f6.95,
t9.95
!5.95
r5.95
!4.95
t8.00,
€r0.00
!7.95,
f9.95

t8.00,
t10.00
tr0.00

t5.51)
t7.95
t5.50

!35.95
i8.00
!a.95.
!6.9i

!10.00
f6.75
!6.95
!9.50

tr7.65
!4.85

f6.00.
t9.00

er3.E0
!9.95
f9.95
t9.95

!4_95,
€6.50
13.00
t6.95
f7.95
!7,95
!6.95

tr5.00
!6-95
!5.45
t4.95
c5.50

!4.95.
i6.50
$.tn
ta.25

tl0.m,
tr2.0o
!6.50
!t.85
!E.95

42r.95

t10.00
!4.EE
t7,fi,
t5.50
t3.95

t24.95

t9.20
t9.50
trl.85

c
c
c
c
c
c
c
c

c,D

B
B,E
B
B
B
B

GI(B.
B
B
B
B
B
B

B

A,B
B
A,A
A.B

4.8
B
a

B
B

c
c
c
c
c
c
c
c
c
c
Dc,

B
s
B
a
B
a
B
B
B
B

GE

SE
XP

LC
BE
OG
SH

JS

flW Brea^|. (E rrcdttonott sottmr.

l7-2, corhy Bo.d

2t Conn.actt Cr....nt

ea24 oAN

w..ton-Stc.F t".
S-r....t 8321 OBN

50 Elbo,oqh 5.,..,

t5 C)z..n.bdnt Ab.nr.
Cl.@1...1 tt26 

'ttw

CoTndtl tEla O.'w

Stron N....t Sor.N,.

,8, Pintnn , C...c.nt
|d.U..., HAI ll-R

57 Nl...loe Cr....nr

EA6lQX

17 C.rbrLla. G@@

A.rp.ttrc GU32 tPt

8..., clr2 OrQ

tr4 Abo.tlr.l. W.9

B"I"Di

t P 9otr4.. & S. tc..

.r..g.U. L62 2AE

X..d.Crtgy....
3.t oi s".iit n/ooa
C,t .r.,1fr.Lt 544 

'XF

,alndl&.. Con?!t.r g.tutc.,

Bnlot BSlt aAQ

LU, 5D'

A.tuki-rpon-fe...t
tDrS 2AlIt

B
a
A,B
B,E

SH
ES
KM
OB

craDh and Ch.rr. P..[

,orno. A.st. PO2l 
'sX

Dvt 2ua

sto sfs

Ed
Ed
Ed

Ed

Ed

c
c
c

c,D ,,8

JS

tx

t2

t(8

,art

,<a

B

tc

ls

IU

N

,fli

lx

t2

TL

B,E

a,E

A.B KB

G.ne. ComDddtrh B1/2

RH
SE
BB

€6.95
!9.50
t8.9s
!7.95
!7.50
!6.95
!5.95

Grh,. oI D,au.rl.n l,t Ed
Ed

B!g.8yle

GcE M.rh. (O) l/2

Fran.€/SDdn/G.m..y/lr.
.lylB.lg,um/USA/l.dia

a.B.c.

c

c
c
c
c
c
c
c

c
c
c
D
c
D

c
c
c
c
c
c

c,

c,

E

LC
SP
LC
fE
JB
a

XB
OE
PB

JX

E .ct6n .. Atpi.d

cotn.g A,t.rm ETia 1PJ

Garlar., Conp{,tnt

2t f.n.9.o. Ao.nu.

aEd

Ed
Ed
Ed
Ed

GM

Ed

c.D

G.rd.n lr€gulnr V.rb.

Get lr Blghr
Grilin
Dtal

B,t l.rt B.o.,ll..drr' Co.ron-

,5 .r9Lbor.,feb Sar...

B
B.E
B
B.E
B

c
c
c
c

c.D

c
c

c,D

Glycolysts - TCA Cycl?

Gol
Goll

MGB

Ed

Ed
Ed
Ed

B

a

c
c
c
c

D
c
c
c
c
c

c

c
c

.B
B

B
B

B
B

W..t fotl.ittu BDIT 
'SX

2r3/215 lr.rk.l Str..t

Goll
Goll
Goll

Ur

UI

Bug Byt.
Co.nD.rl fnr4 OJX

B
B
B
B
A,a
a

B.E

LrAh.LI Conc,i.r'4..r.1 .,

al A@n t t. Au.nt.
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TINGS

Ed

CD
KM
SU
GA
DL

oc
HN
GX
SE

JX
SE
MG

tc
DL

HN

FM

.GM

BB
LC
GK
NZ

BBUI
Ed CONTINUED OVER



Ed
t5.95

t6_50,
t8.50

Mldo.ompuri.g in T€aching

ln6ic6 and Sl.t€m€nts

Ed

Ed
Ed

Ed

Ed

Ed

Bs

ai

Ed
Ed

Ed

B.
As

Ed

cc

SY
ET
Is
LC

DS
SF
oc

GE
JX
SE
NU
IT

ST

HE

Ed

Ed
Bs

Ed
Ed

Ed
Ed

Ed

Ed
Ed
Ed
Ed
Ed

Ed

Ed
Ed

Ed

Ed

Ed
Ed
Ed

Ed

B

A.B
B

A.B
B

1t7.25

f6,95
t7.95
!6.95
t6.(b
!6.99
r5.95

c2{.95
t19.95

tr{.50
t11.90
!9.95,
tlt.50
t7.95
t9.95
t1.95,
t9.95
!6.95
16.95
!4.84

r17.25
t6.50
f5_50
!3_00
!6.95
e9_95
t9.95

B
B
B
A,B
B

B
B,E

B
B,E
B

B

B
B
B
A.B
B

t7.95
r9.95

t12.55
e7.80

t28.75
tl4-95
r19.95
er2.50
t10.00
t9.95
t6.00

!9.95,
t9.20
18.00
t6.95

!7.95,
48.95
r9.25

t6.90
er5

t7.95
t5-50
t6.50

HS
sc

c
c.D

c

c
c
c
c
c
c
D
c

c
c
c

a
B
B

HN

IS
SE
KN

XT

GM

LM

LO
XN

KU
TA

GK
SU
SU

GE
HE

OBB C,D

B
B
A,B

B,E
B
B
B

B
B
B
B
B
B

B
B
B

B

E

B
B

B
B
B
B
B
B

B
B,
B

B
B
B
a
B
B
B
B
B
a
B
B
B

B

Ed Jis60 & Slidins Ptzzl€3

B
B
B.E

c
c
c
c
c
c

c
c
c
c
c
c
c
Dc,

B
B

B
B
E
B
B
B

€5.95
e7.95
t7.95
f9.95
t7,95
!5,50

JCB Dlgs.r

c
c

c.D

G(
EB
OB

J,R,
c
c
c
c
c
c
c
c
c
c

c
c

E
B

C,D

c
D

c
c

c
c
c
c
D
c
c
c
c
c
c

c.R

B.E
B
B,E
B
B
B
B
B

B
B
B,E

c
c
c
c
c
c
c
c
c

c,D

c
c
c
c
c
c
c
c
c
c
c
c

c,D

Ed
Ed
Ed

Ed
Ed
Br

Ed
Ed
Ed

Ed

CH
MO
tz
SQ
tz
IB
JZ
BO

BO

GK

6J
HM
DS
GM

XB

SN

GE
DB

HE

B,E

H.ll.opr.r R6cu€/Tunnel/

A,S.K

B B.C

B
B

c
c
c

c
c
c
c

c.D

t7.90
t9.25

f5.9i,
L7.95
t4.95

tt2
e9.95
t7.95

t10,95.
ll4.,I5

[5
!15.00

t6.95
tE.95

t6.95
e7 _95

t6.95
t7.95
!5.00
!6.50
t7.50
!6.50
!7.95
t6.95,
t9.95
!7.95
!8.95

!14_95
!6.50
e6.50
E7_50

t1t_95
!9-95
t7.95
t7_95
!6.95
t9.95

16.00.
I7.00
!9.25

t6.50
!6.50
84.75
!4.49

€15.00

1r4.95
t9.95

t12.93
e7.95

Ed, Sofl B
a
B
B.E
a

ES
JX

GX
PB

B
MM
CM

DO
BM

Ed

Llbyrlnlhs ol L, Coshec
c
D

c

c
c
c
c
c

c
c
c

c
c
c
D
D

c.

c,

c
c
c
c
c
c
c
c
c

c.D

E

B

B
B
B
B
B

B
a
B
B.
B
B
B
B

B

GK
SE

IB

Gt(
SH

Ed

Ed
IJK

'...t Do'
lnd6lltit/Word F,ndq

Ed

Ed

Sr.ll

Ind.x Numb.r.-Bi.ter
lnd.r Numb.r6-Ch.ng.r

tzdnhg Comp.ndlun I
t anlrs Comp.ndtun Il

A.S.I(
Highllght

B.E
B
B

!7-95
tr2.65

19.25

!6_95
17.95
t7.95

er0.@
t9.95,
t12.95
!5_95

c34_70
!5_95
c8.95

€10.00
t345.00
!115.00
t10.00
t7.95

!r5.9n,
t1.62

RH

AB
IJ
EB
EB
tz

CH

HI

HE

Inlanlrbn.l Sp..i.l Agerr
lnieNetrlron .omm.r.l.l
lni.Nenrbn eil@.rlor.l

l.uoduclng M.p SlIl. I /2

o.x.

o.x.

Ed

Ed

Ed
Ed

LM

JX
t(T
GX
OK

SY
ox
CL
CM

Librarian/w.rd Find€r c

c
c
c
c
D

c
c
c
c

Ed

Bt
BS

M
M

M

M
M]

Library Ddey Clas.ifr c.raon

Lii

AZ
IB
IN
tx
CMEd

Lighip€n Coloursraphi.

Lin€.r Resres.ion, Cotr€larbn

RH
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///

rr.9!
!4.q)
27.95
t7.m
!7.95
!5.50
t4.(x)

t6.97,
fr0.98
!6.97,
et0.9E
e6.95
t5.95
!4_00

B
B
B
B



Ed

Ur

Ed
Ed

Ed

Ed
Ed
Ed

Ed

UI

Ur
Bs
As

Ed

Ed

Ed
Ed

Ed
Ur

Ed
Ed

Ed
Ed
Ed
Ed
Ed

Ed

Ed

Malh, Turord, Gr.phs
M.lh. Turors. Veclor.

M.nr.l Arlrhm.rl. T..r.
Matrl Marh .rd Place V.lue
Mscy MldBion ro Mlrs

Mldo6l.l Pop. Dynami.s

Ed
Ed
Ed
Ed
EN

Ed

BS

Ed
Ed

Ed

Ed
Ed
Ed

B

B,E

H.C.C.S

KR

HC
GJ
EH
HE

HE

GN

GM
tz

BO

CM

c,D

c
c
c
c
c
c

E
c
c
c
c
D

CD

c,D

B

B
B
B
B
B
B

B

B

B

B
B
B

B

!5
!6_95

tl6.a5,
tt6.l0
c16.85
t59.00
e10.00
!12.50
f9.25

!9.25

!4.50
t7.95

t29.95.
e37.95
!5.95,
e7.95
19.90
!7.95
r9_95
17.95
r8.50
t6.90

!39.95
!8.50
!5.75

r19.95
17.95

124.95
1a.97,
!10,9a
!15.00

!6.95
t6.95
t9.25

f5
!15

87.95
r34,95
t12.95
16.50

ft0.00,
f19.00
t3.9s
t5.95

t8.(x),
!10.00

c7.95
!11.95
!4,00

r11_95
14.95.
t6,50

t13.95

!15,00

17 -95
tr8

t6.00
t9.95

114.95
f5.95
!4,95
!6.00

f6.95
t9.50
f9.95
t9.95
t9.9s
!6_95
!4.95
!5.95
f5.00
t9.95
49,95
t7.00

!15-00

c
c

c.R

B

c
E
c
c
c

c

lvP

OD

oc

OE

oo

or<

or

LC

LM

LO

M8

,ID

MG

40 Ctu.nfr.ld. Ao.au.

,t .t..e.i.le L62 6DO

lvr f,.. Or. Sy.r.r.

3rB N.e Czo.ndl.h Str..t

ASD Lrd

B
B
B
B

B
B.E

Ari.bt BSIT 4UQ

c
c

c.D

B
B,E
B

OD

CU
SE

GE

crertl,. Sr<t2 tAE

t P Sottt... .n t S.tutce.

l1r.i..s.Lr. L62 2AE

lr,6 obtt. sotr@..

i/IED CJE Drktu onpra.r.

W..r 5q.., BNl6 2PA

Mlcresdm. S,'tla.ion.

cBs 
'nrQ

A.rt .htr. SLl tQP

eB sotta.,. Stpponc
c
c

B

B
a
B

c
c
c
R
c
c

CD

O.tjl.4 Conpt ... Lr.,
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B.*nrr. icl| 4QG

C
c

c.D

c,D

c.D

CE
CG
HE

KB

ST
GR
GD
EB
DL

CM

DT
SU
IB
BE

GK
ES
SN

B
B

c
c
c
c

c,D

B,E
B,E
B
B
B

B
B
B
B,E
B.E

a
B

DS

CL
GX

GK
MD
MD

tz
SM
ES
DC

XT

SY

tw

stell. Sr2 aBW

M.rUn Conp!r.. Prodt...

E .. St...t BN22 TRrl
t2 W..t En.t Ao.nu.

L.tstt on B!.rn LU, As,

a Gr..nbreoL Ao.nu.

Llan.h..i.r M32 ODL
65 8rh.6.,6o. loaa

N..ron.l En.n.lo, Col.s.
la Breo,.Ln.r. Ao.n,. Ocrtrd SoftM.. Ltd

N.a A.n.fttton Sott@t.

B

c
c
c
c
c
c
c
c

c
c
c
c
c
c

C,D
c
c
c
c
c

c,D

A,B
a

B
B
B
B
B
B
B,E
B
B
B

SOFTWARE SUPPLIERS
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BBC

DDT

CUP

CJE

MED
MED

D.A.C.C.



SOFTWARE LISTINGS

B
B

B
B
a
B
B
a
a

B
B
B
B
B
B

a
a

QS
IN

GE

c
c
c

C,D
c
c

IB
JX
IT
ES
IT
n
MO

c
c
c
c
c
c
B

c
c
c

c.D
c.D

c
c

s

B
a
B
B

a
B
B
a

B
E
B
B

B
B

B

B
B

B

B
B

B
B

Mx 80 Tvo. 3 Sd.€n Dump
I J.l{- S/W

[5,75
€4,48
f3.75
!5.95
t6.95
f9.25

t7.95

B
B

A,B
A.B
B

c
c
c
c
c
c

c

MS

IT
XN
HE

SH

CM

GK
CH

B

B

B,E
B
B

a
B

B C,D

B
B
B.E
B

B
B
B
B
B
B
B
A,B

B

t8.00
t24,50
r20.00

!14.00,
t28.00

f7.95
t49.85
c12.50
t26.00

t6.50
f6.95
f6.90
t5.9s
t6.00
t9.95
t9.00

et 1.90
t7.95

!6.50,
t8.50
!6,50

f15
t3.95
!4.95
r4.95
16.95

t2E.00

!4,95
t7.95
!4.85

!35.95
t6.95.
!9.95
t6.90
t9.95,
€9.20

!9.95,
t12.95
fr.!n
t7.95
f7.95
t6.50
t3.00

e13.95
[9.95
c9.95
t9.95
t9.95
!9.95
f9.95
!7_95

!25.00
t40.00

t25.@
!7.50

!14.95
!5.95
f9.9s

fl0.oo
!9,00
t3.50
!9.50
!6.95

!ta.95
!r2.65

B,E

a
B
B
B
a.E

B C,D

B C,D

B c,D

B C,D

c.D

c
c
c

c.D

!11.90
ftz.93
!17,95
f75.00
t3.95
f9.95
f9.95

84.95,
t6.50
t9.95
t9.95
c9.95
t9.95
t9.95
!9.95

t7.95
r7.0{,
e9.00
t7.95
f6.95
t9,90
!4,95
19,95
f5.00

e4.95.
!6-50
t4.95.
!6.50
t4,95.
!5.50
t4.95.
!6.50
t4.95.
16_50
f7.50
t9.50
!5.50
t6.05.
!9.95
f4.95
!9.95

tlr.95
r14.95.
tr9.95

t9.95
ctE.40
t23.00

er4.95,
t19.95
t24.95

t6.00 +

t5.95
e6.95
t8.95
t5,95

Mwietv ol lh€ Jowa Srar

1914 B

Ml.ro.ln Cla6srooh 1-5
LCL

Nor€ lnvad€.s Prcl6s.

!r5.00

t7.99
e9.25

c.Dc
c

c.D

c
c
c

c,D

.B
B
B
B

Ed
Ed

Ur

BS
Ed
Ed

B

B

B
B

LD

LM

SE
SC

AJ
SY

FE
SH

I(F

LM

SE
G(
PD
AZ
CP
EB
EB
EB
EB
Eg
EB
DB
BB
sx

c
c
cB C,R

MP

GR
DL

LM
LM
LM
EB

SY
5C

GK
SE
AR
ES
GR

DL

DL

DL

DL

DL

Ml.ro. ln M.rh. Cl..6roon LM

A.S.X
A.S.X

Eg. B&.

c
c
D
c
c
c

c,D

c
c
c
c
c
c

c
c
c
c
c
c
c

D
c

c
c
c
c

c
c
c
c
c

B,E

Ed

Ed

Ed

Ed
Ed
Ed

Ed

Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

A6

Ed
Ed
Ed

Ed

Ed

Ed

c
c

c.D

.B
B
B

c
c,D

Ed

Ed

UI

t.J.x. s/w
Ed, Sot
t.J,x. s/w
r.J.K. S/W

Nisht StJr

Mr r. Aph.b.r cam.3
Mr Tr M...urlng G.me.

Mr T. Number Gtm..

oil
olu€ ocrop$ Sh€rchpad

Dial

Dial

Dlal

B

B
B

B
B

C.U.P

c
c
c
c
c
c
c
c
c
c
c
c
c
c
a

BB
BB
LC
sx

r.2-3 Sr.p
Open Ev.nlng nma.ble

OP
HN
SY

c
c
c

C,D

c
c
c

c.D
EB

Ed. Soft
a.B.c.

8ug.Byi.

B

B

B
A.B
B

B
B

B

GX
ES
XB

xs
BB
MN
QS

c
c

c.D
c
c
c
c
c
c
c
c
c

CT O.S. Quiz

RJ
GJ
cc
SH

BE

GE
JB
LO

B,E

c.D tr0.0s,
!12.00

49.95
e8.00
t5.0

t6.95
f?,9,

BBC
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/ /"""{

Ur
Ed

UI
Ed

Ed

B.
Ed
Ed

B3
B.
B.
Ed
ED
u
Ed

Ed
Ed
Ed
Ed
Ed
EN

Ed

Ed
Ed
Ed

Ed

Ed

Ed

Ed

Ed

Ed

Ed
Ed
Ed

Ur
Ed
Ed
Ed

&
Ed

Ed

Ut

Ur

B

CJE

A.S.t(



Ed
Ed

Ed
Ed
Ed

B.
B.

ED
Ed

B.
Ed
Ed

Do

Ed
Ed
Ed
Ed

UI
Ur

Ed

Ed

Ed

Ed

Ed

Ed

Ed

EN

Ed

B
c

c.D
JB
sc

fr0.00
E5.00,
t7.00
r5.95
85.95
19,25

tr7.95
f9.95,
89.20
ts.95

!ll.@,
tr4.00
t6.95
t4.95
16.95

15.00,
!7_00
t7.95

tr0.29
t10.50

!11.90,
trr.50
t7.95
$.m
f9.t5
t6.95
t9.91

!20.0E
!5,00
i3.75
t5.95
t6.50
!{.50
!6.(b

trr.95
t9.95,
t9.20

!9.95.
1t2.93
!6.50
f9.25
tE.00
17.94
t7.95

tll.45
t9-95

ta.50,
ftl.0{
tE.95

t6,50.
e8.00
t6.95

!r3.95
!5_95
11.95
15_50
t5.50
t7.50.
e10.0.0

t5
t7.95

!13.95
+ ft.62

!6.95
!3,45
11.00
!r.95
t6.95
t7-95
t7.95
!6.50

t8.95,
tt0.to
17.80,
4r0.30
!9.9t
!7-95
f9.25

ca.{tt
t24.93
t7_00.
e9.@

P!..[ rrx.form.rbn.
a
B
B

c
c
c

c
c

c
c.D

KT
ES
HE

PO

Q3

QT

A 

,H

UJ

to

ER

x3

sc

9C

SE

sf

sfl

34,

3'

!,J

sf,

!,

st

30

s?

SQ

3A

3S

sr

B a

ES

PI
tz
st
sc

SE
NT

E..., SSz 6TD

3lunB.t A.@ct ...

Ed. Soft B
B

B
B
a
B

c
c
c
D

c
c
c
c

c.

P6.d lnd Androm.d.

P.ron.l Mon.y M.n.s.m..l

B.E
B
B
B,E

2,,r.t.b tt N.t

GED Soiw..€

Er. 86.

8,E
B
B
A.B.E
B
B
B
B
B
B
a

a
B,E

c
c
c
c
c

.D
c
c
c
c
c
c
c
c

SH
GE

GX

CM
GD
MS
!rB

OG

EA

O,on OXla ,QB
c

P.r-..a.. P.* ,1o...
,t ?.ri.rd., Ao.A
Sodl.iro. SOI tLl,

6r.10.r!. CFt, tS,

,/rfi Cod.t tod
Atnha^.m Btt 9U

C.i6rur. CAa tf,P

l4t N.n .O.. iqt

Eormno.th An, 4PW

B C.D

CH
GE
SE
MN

PB

srqrrbid.tt. OEr5 Oti
Itr.ll S.ioo, 3016'.

B.E
B
B
B
B
B.E
B
B

c
c
c
c
c
c
c

c,D

POII OHJ

gl..r sa..., Bnll r,'nA.a.ron P@ple E.l.r.
Drd

B
B

B
B
B
B
B
B
B

c
c.D

RH
DL

c
c
c
c

c,D
c

c.D

CE
CP
GX
rc
TA
KP
PA

DB
CM

srro aaE

5 U..tro.L..t No.

Bug Byr€

B
B.E
B

c
c
D 12. alpLd. l.tu.Ed c.

UI

u
u
Ed

Ed

Ed
EN

Ed
B.
Ed

a.E

4.8

B
B.E
B.E

B

c
c
c
c
c
c
c
c

c,D

ox
tz
tz
tz
DX
SY
SY
IB
ES

PB

S,Lr.n t . Sotta..

Btt aA ,r2a 4NO

B C.D fl.rcu.h UD., Tt .
tvErt taP

lra 3r. Vh..r. 9'..,

Nr.ncre.t r SO ODv

P|6 s@6/Pk.o p..t.sE

Po.llo. /ll,od Fl$hr

B
a
a

B
B
B

c
c
c

c
D
D

sa
XT
HE

Pl.llns NlDbd. ln O.&, c, sc
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SOFTWARE LISTINGS c

c
c

c
c

B

t6.00.
!7.00
!5.95

t2a.75
!7.95
!6.95

17.95
!9.95,
112.95

!r9.9s,
t24.95
tt3.80
e6.0{
!5.00

!9.50
t5.95
!6.95
!6.25
16.95
!i.95
t5.95
f7.95

!9.50.
t12.OO
c10_oo
t7.95
t7.95
t4.85
t4.51)
e4.95
f9.95
,1,95
t8.95.
! .95
!6.95
!5.95
t6.95

!r2.65
f7.95

t21.00
!l1.96

!6.95
t9.95

t5.95
f9.95

t9.95
t9.95,
t12.95
r4.80

t14.95,
f19.95
t6.00
t5.00
t6.95

t11.90
t4.50
t7.95
49.95
16.95

fr 1.50
€8.00

tll.95
f9.25

t4.50
e8.00

l't4,95
!9.95
t4.80.
t6.t0

t11.90

Ed

B
B,E

B
B,E

Shlrlev Conrln s M.qic

D,A,C,C-

PT

CHEd

Ed

Ed
BS

Ed

Ed
Ed

Ed
Ed
Ed

Ed

Ed

LM

Hlghllghi

THc

c
c
c

c
c
c

B
B

Ed

Ed

Ed

Ed
Ed

Ur
UI
Ed

B c,D HI

B

c
c.D

B C,D

B

B

SN
)z
Gl(

GD
DO
DC
PT
XN
GD
EB
HE

c
c.D

c
c
c
c
c
c
c
c
c
c
c
c

B
B

B

B
B
B
B
B
B

SI

UP

ol
,(c

RB
RH
DX
RH

GJ

Q a.rr
B
B
B,E

HN
SE

Sl.U ST
LM

Scaanirg/Word Find€r

BBC Pu6s KB
BK

HRH

GD
GE
MX

HH

c
c
c
c

c.D

B
a
B
B
B

o
c.o
c.D

MB
SE

st
GI(
Gl(
RJ
PB

Ed
Ed

Ed
Ed

c
c
c
c
c
c
c
c

c,D

B
B
B.E
B
B

B
B
B

c
c
c
c
c
c
c
c

C,D

,B

B
B
B

B
B
B
a
B

XN

B

B
B
B
B
B

B

B,E

B

c,D
c

c

c.D

c.D

HE

SH

OL

sv

BB
cs
MN

Bg
OP
SJ
tz
JX

B
B.E
B

B
B
a
B
a

B,E

B

B
B
B
a
B
B
B
a
A,B
A,B

cc

AE
CU
ot
tz
tz
HI

l(N
GK
xc
BB
JZ
xtl
JC
JC

Ed

as
BS
Bs
U1

Ed

c

o.x. Shul.rbr.Cdlror Tftk.
6502 D.velopmenr Sy.r.m

SLl Sl.lom

o.t.c-

Ru$lln lr.sdar Verb.
G(
CD
CD

ox
SE
CH

GD
xc

SE

c
c
c
D
c
c
c
c
c
c
c
c
c
c

c.B

E

E

B
B
B
B
B.
B
B
B
B
B
B
B
B
B
B.

c
c
c
c
c
c
c
c

C,D

B
B
B
B
B
B

B

B
B

Ed
Ed

Ed

Ed

u
Ed

Ed

B3

Ed

Ed

LO
GK

snb

otc

Hlghllght

Dial

sc
RJ

t8.95
t3.95

19.2$

t6.95,
19.95
t4.95,
16.50

f12.65
I14.95
!9.95
!6.95

€18
c29.95
c9.95,
t14.95
r15.00

!7.50
r8.95
r8.95
t1.95

e18.82

Ed

Ed

Bug.Byre
Bug-Byr€

GJ
VG

SE
BB
BB

B.E
B

c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c

Ed

c
c
c
c
c
c

c,D

c
c
c
c
c

BE

B
B
B.E

B
B
B

B

CD

SJG Soft

B C,D CM

aug Byr€
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A/B

/li B
B

824_99
cr2.95
!9.95,
fr4.95
t7.9s

!12.95
112.95
t49.85
t6.95
c3.95
t9.95
f9.95
t8.95
f6.95
f4.95
t8.50
t6.67
t6.95

!9_95,
f9.20
t6.75
!8.95
t9.95
t7.50
!9.90
t6,50
!l.oo
!l-00

!6.00,
r7.00
f7.80
f7.95
t7.25
t7,95
t5.50
!5-50

!r5.85,
tl6.l0
f4.65,
fr0.40
t6.50
f7,45
e7.95
t7,95
t7.93

!t1.50
ta.50
!7_00
r3_99
$_99

c
c
c
c
c
c
c

Slmple Word Prm6sor



Ed
Ed

Ed
Ed

Ed

Ed

Ed
Ed

Ed

Ed

A.B

B
a
B

B.E
B

Ed
Ed
Ed
Ed
Ed
Ed

Ur
Ui
Ed

Ed
UI

Ed
Ed

Ed

UI

Ed
Ur
B.

UT

Ed
Ed

c
c
c
c
c
c
c
c

c
c
D

c.D
c

c.D

!4.99
14.99
r6.95
!7.95
!5.99
!8.00
r9.95
t9.25

e4.88
!t 1.90
!r9.00
t4.95
r6.00
t5.95.
f7_95
!4.85
!5_99
L7.94
87.93

!9.95,
L9.20

!6.00,
t7.00

r6_00,
t7.00
11.99

tr0.00.
112.00
!24.15
[5.50
t7.95
t5.50
t7.95
t9.25

f3.50
t6.50

!9,95,
49.20
t9.50
!7.50
f7.95
!5.95
{?.50
r6.50
t5.95
t5.50
t9.95
f9.95

1r4.95
e1.95

124.95
t19.95
t7.95
t7.95
t7.95
14.95
t6.99

t5.65,
t6.95
t7.95
c4.85
e7.95

t15.00
t7.95
!6.95
14,00
!a.05
t5.95
t6.95
!9.95
f4,95,
t6.95

tt0.00
t5.50
!7.50
!3.95

r1{.95
f6.50
!6.50
r6.50
f7.95.
t10.95

ECL
Grimn
A.S.X

c
c
D

,B

B

B
B
B
B

B
B
a

a
B

B
B

B
B
B

B

B

c
c
c
c
c
c
c
c
c
c
L
c
c

c,D

B
B
A,B
s
B,E
B
B

B

c
c
c
c
c
c

c
c
c
c
c

C,D

C,D

c

f4.88
t4.45
!5.99
!9.95
r9.95
t6.00

t7.95
t7.95
t5.95
f7.50

1t7.25
[8.50.
!11.00
!30.00

!10.00,
fr2.00
elo.29
t9.95

f25.00

c6.55.
!7.85

t21-95

47.95
e2a,75
f2.00

!t0.oo
r12.65
ft1-95
!6.50
t8.95
t3.50
€6.00
!3.@
!3.95

!11.95
r6.00.
t8.00

Spellcheck (Wordwise)

Spitfi re Flishl Simul.lor

ECL

Tea.hn ln the Cusl d

B

B
a
B
B c

c.D
c
c
c
c
c

c
c.D

c
c

B

,B

B
B
B
B

B

B

B
B

B

B
B
B
B

c
c
c
c
c
c
c

c
c

c.D
c
D
c
c
c
c
c
c

c,D

B

B
B

B
B
B

B
B

a
B
B
B
B
B
B
B
B
B
B.
a

c.D

c.D

sw

HRH

B,B,C

CRL

t.J.x. s/w

Slandards and Varian..s

Hlghlight

Ut
Ed

Ed

Ed
Ed
Ed

Bs
Bt
B5
BS
B.

Ed

Ed
Ed

BS

Ed
Ed

Ed

KU
KUB

B.E c.

B
B
B

B

Sto.k Conlrol. .lassi6carion

Siock Contol-Roq ahd Rol

HRH

SU

SE
GK
NU
t{u
IT

tz
SU

GK

GM

MP
tz

HH

Th€ Compuier Progr.mn€

The Compur€r Prosr.nme
c

c
c

€10.00

B,B,C,

T..tnL.t E r!.dtton

E .ttn. ln.h.tiat E,trn.

t10.00
r10.29

rE

Tfl

w

lrc

vc

w

BE

lohn W'j.9 and Son. Lk
Dl.ttlbttlon C.^i.

W..t S!..., PO22 IISA

Si6ryA-Spa.i3hGold B
B
B

B.E

CH

NK
SE
DK
GD
OB
SI
Dt(

OB

c
c
c
c
c
c
c
c

c.D
c

CD

B
B
B
a.E
B
B
B,E

c
c
c
c
c
c
c
c

c.D

B

B
a
B
a
B

B
B,E

Ae.. Ardnd Corpl.,

M.r..y.i.r. L25 ,SF

7 sr. Ana".b. Ao..

12 CoLsr... C.....nr

27 l-27t ,alns St C.dhr s. Unto.r.hy P&t.
Edtnbrrgh Br dlng

5r / 63 Portob.to Bo..t

I,J.K, S/W
s5
IT

JZ
JZ
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JC
JC
GK
MB
NP

KM
HE

BE
ES
SN

EL
SE

HI

HI

cx
BE

SY
IB

KU
SE
HE

sx

sv

sv

Bs

Ed

c
c
c
c
c
c

HW

EL
GR

GC

NX
KB
PB

BE

NT
SU
CM

HH

CR
HN

sc

NT
I(s

KI
tI
EB
sc

KB

KB
NT

CONTINUED OVER



SOFTWARE L/S7/VGS

Und63rddns Your W.ath€r

Ed
Ed
Ed

Ed

c
c
c

c
R
c

c,D

B

a
a
B

B
B

B

CR
CR
cx

IN
KB
HE

!8.95
!6.95
t9.99

Th. L,6rtng Syi.lrom€

Th. Gur! ol Nrvdone

Th. The..m ol g!rh.gor..

OK

D.A.C.C.

Stell

Ed

Ed

Fil

Ed

Ed
Ed

Ed

a.
Ed

Ed
Ed
Ed

Ed
Ed

Ed

UI
Ed
Ed

Ed

Ed
Ed

Ed
Ed

Ed

Ed

Ed

Ed

Ut
Ed

fl 1.95
f6.9s

t10.0{
f7.95
f1.95
f7.95
f7.95
t6.95
f9.50

!20.@
!10.29
t6.95
fE_95
!8.05
t7.95
It.95
tr.95
9r.97,
!r0.98
$.n,
tr0.96
t7.05

!5.95,
c7.95

Lr7.25
tr7.25
t9_95
t6.95

e59-U)
tla.95
t9.25

er5.00

tr0.00
t21.00
f27.N
!34.00
t9.95
t4.95

Ui

Lh

Ui

Ut

B
s
B
B,E
B
B
B
B
B
B
B

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c,D
c

c,D

c
c
c
c
R
c
c

c

c
c
R
R
c
c

c
c
c
c

c
c
c
c
c
c
c

EB
QS
ox
DB
KN
DC
GX
SM

NT
CL
NT
OB(I
D8
ST
BO

MP

t5.50
!7.50

ox
KB
BE

cc
TE

SU
GE
HW
HE

IB
SL
LC

ss
SE

ultll

A3

Ed
u

c7.50
t74.93
f9.25

t3.95,
!5.50
t9.95
t2.00
t9.95

tt9.95
f5.50
t4.00
f5.75
!5.95,
f7.95
!5.95
!7.95

t7.50
t11.45

9.50

€6.95,
t9.95

c35.00

f21.50
t9.95
t7.95
13.95

r45.95
!8.95

r10.00

ASD LTd

B
A,B
B
B
B
A.B
B
A.A.E

c
c
c
R
c
c
c

CD

DL

MK
GC

tc
QT
AS
OB

B
c
c

tz
EB

B
B
B
a,E
B.E

Thomb. ot Arlremron.

B.E

B
B

B
a
B
B,E
A,B
B
a

B

B
B
B
B
a
A,B

E
A,B

B

A,B
a
B

D
B
B

c
c.D

c,D

c.D

B

HN
HN
SU
GK
HC
SY
HE

DL

PB

H,C.C,S.

ToE Inub Adwntw. OK
ABC Pub.

PACE

3itrl

2@2

t9,95
f6.90
f4.85
e9.25

t6.50
t6.50

RH

B
A,B,E
B.E

DKc
c

C,D

c
c,o

!E.00
,7.94

t12.95

!6.95
!9.95
t7.95.
c10.95
!6.95

r5.95,
t7.95

!4,95,
t6.50

t5.50,
r9.00
!6.90
t9.95

tr6.E5,
tl6.t0
e9.50

c
c
c

c

B
B

B

a

a
a
B

Valley ol rh€ Phdoahs

B
B,E
B

B

FB

IU

NEC

HM

FE
RH
BE

NC

D
c
c
c

c,D
c
c

B

B
B
B
B
B
B
B

I
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SOFTWARE L/Sz/YGS

B6
Bt
Ed

Ed

Ed

Ed
Ed

ED
Edu
Ed

Ed

Ed

BS
ED
EA
Ed

Ed
Ed
Ur
UI
EN
B5
UT

Ed

B
B

B
B
B

B
B

B

B
B
B

B

c
C,D

OE
ts

!6.33
t7.93,
trr.95
!14.95
t14.95
416.10

c
c
c

PS
PS
l(B

c
c.D

GX
CM

!5.95
!r3.95

+ t1.62
tr5.00

e1.95
t4-95

cr0.00

t10.45.
t13.45
!3.95
t6.95
t5.95.
t7.95
t6.95
t6.99

t11.50
!5.95
17.95

!11.45

c.D

Ed- Soft
c
c
c

SY
ES

c.D 5H

B
B.E
a

c
c

c,D
GK

Whol€ Numb€r Arxhmeric
Whll. Bswt Conquering

BBC Pubs

a
B.E
B
B
B

c
c
c
c
c
c

ox

XB

RJ

LMB C,D !9.95,
fr2.95

e6.95
t7.95
t7.95

t29.50
4,1,95
f9.95
t8.97.
tr0.98
tlr.90
!9.95
f9.95
t9.95
!9.95

f19.95
t5.75

tr9.95,
f24.95

t10

t6.50,
46.00

fl1.90
t9.95
!9.95

Lt?.23
f5.75

trl_90
t4.95.
t6,50

e17.25
t4.50
f5.95

Ed. Soft

B
B
B
B
B
B.E
a.E

c
c
c
D
c
c

c.D

QS
Gt(
DO

ES
GR
BO

ASD Ltd

B
B
B
B
B

B

B

B

.B c
c
c
c
c
c
c
D

c

SU
RH
DS
SU
GM

,B
c,

DLANCADE tffsr
Ed
u
Ed

UI
Ed

UI

Ed

B.
Bs
Ed
Ed
Ed

Ed

Ed

c.o
FOr BBC 32r

A.S,K

Dial

BE
B
B
B

B

c
c
c
c
c

c.D

GA

tc

DL

B
a
B

c
c
c

c
c
c
c

lc
o6

B
B
B.E
B
B CD

c,D

c,D

IT

SE
6K
FM

!10.50
t12_00
t7.95
!6.95
!8-65,
t10.40
t8.97.
tr0.98
f9.95,
t12.00

a,E BO

B

Ut H.C.C.S
a c

R

c
c
c
c

HC
t6.95

!65.0{

B
B
B

t7.95
16.50
t5.95
f3.95

so
KN
G(
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DISC OFFER DISC OFFER

SchooI
Adminiscrdcion

on disc to A&B readers.

lI you have been following the In
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, proglammers and
teachers and many ideas have
been 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 any alteration.
Individual details oI feeder

schools and catchment areas are
taken into fil€s and kept available
for use when needed- The same
is tlue for lists of subiects taken at
diffelent levels.

The programs include:
The making oI individual

records containing school
number, name, sex, date of birth,
feeder school. catchment area,
form reference and subjects.

Lists can be €xhacted of any
of the details on the records.

The figures can be obtained
for FOBM 7A and FORM 7C
with little effort.

An additional facillty is the
opportunity to make a separate
file to include further information
about an individual pupil as
chosen by the individual school.

Price to A&B readers !20
plus e1 packing and postage.

CHADDINGTON SOFTWARE
14 SELKIRK CLOSE
WORTHING
WEST SUSSEX
BN13 lPR
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USER OF THE BBC MICRO

A&B Computing, now a monthly publication, is entirely dedicated
to users of the BBC Micro and Acorn Electron.

Priced at iust tl.00, Iorthcoming issues of A&B Computing will
contain f€atures on all aspects oI computing with the BBC and
Electron. There will be courses on improving your techniques in
graphics, sound and assembly language, as well as reviews of
soltware and hardware. the |atest in applications and systems.
A&B will also publish plenty of exciting games, educational and
utility programs for you to run. Indeed everything you will need to
make the mosl of your BBC Micro or Electron.

So, no matter whether you're a raw beginner or an accomplished
programmer, we're sure you'll find A&B Computing the magazine
you simply can'l do wilhout.

DON'T \,IAKE YOUR BBC ]\4ICRO I\4ISS OUT, SUBSCRIBE TO A&I] COA4PUTIN(, TODAYI
IIIIIIIIIITIIITTIITITIIIITITTTITTTTTIITITTIIItI

T
ItIIIrIIrIII!rII

, er .ncro.lns ,t y (d.r... .. ncc...orv)
ch.qu. / Po..al O.4.. l,t..6.,torel llon.y

Ord.t ,or f.
(r''o'd. 

"ayobl. 
ao ASP L.d)

on
D.br. ry Acc... / Er.creYc.rA '

('A.t.r. o. n.c...d.v)

E I
I
I
Ir!IIIrI
arIrI
T
TI

Ploase use ELOCK CAPITALS and includ6 post codos

NAME lMr/Mrs Miss)

ADORESS

POSTCOOEtr
tr
tr

Signature

Dat6 . .

ITIIIIIIIIIIIIIIIIIII!IIITTTITTIITIIIIT!ITTTI

uEll|lll

-
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I

a
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Subscription Order Form

Cut out and SEND TOr

A&B Comp!ring
Infonet Ltd..
Times House.
179 Marlowes.
Hemel Hempstead.
Herts HPI 1BB.

Please commence my s!bsclplron
wrth the verV next rssue.

SUBSCR;pT;ON (tick o 6
BATES appropriate)

€18.00 for 12 issues UK.
€21.00 for 12 issues overseas surface mail
t24.00 lu 12 issues overseas mail.

I
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Lineage: 40p per word. lll E
Semi display: t9.00 per sing e column centimetre.
Bing for niormatton on ser es bookings,/discounts

A11 advertrsernenls rn th s seclton rnUSt be prepa d
Adverlrsernenls are accepted sublect lo lhe terms and condrl ons
pr nted on lhe adverlrsemr,nt rale card (avarlable on requesl)

Send your requiremenls to:
WILL FOX, ASP LTD,
1 GOLDEN SOUARE, LONDON W1.

01
I

437 0699

accEssoRtEs ADD-OilS

The on y expandab e conso e for lhe BBC The
console w house drsc drives 2nd processor
te elexl adapter elc W th al wrr ng oLrl of s ghl
wilhrn lhe console Comlng soon: an exlra bol
on module for exlTa expansion space. Yes th s
console w I grow wth vo! Basic console as
shown only gil4.99 + VAT plus e4.00 p&p Send cheque made 1o

Silent Compute.s Matchrng pr nler stand can doub e lor VDU stand
over the m cro only €'14.99 + 12 00 p&p For more dela s SILENT
COMPUTEBS, 27 Wycombe Rd., London Nl7 gXN. Tel:0t-801

3014. MAIL OBDER ONLY. Viewing by appointment only,

\

BBC CONSOLES

SAVE...SAVE...SAVE
DISCOUNT COMPUTERS AND SOFTWARE
BgC Model B + Cassele recorder . Five oames
Acorn E|ectron,,.,,.,.,.........,,,.,.,,,,,,.......:..
Srnclair Sp€ctrum 48K . six qames..................
BBC Moc,el B Drsc Dnve fiom..........................

Pticas include VAT & P&P
DISCOU T SOFTWARE FOR ATARI i BBC * CBM 64 * VIC 20 i

SPECTnU[a * ORIC 1 * TEXAS 99/44
Send no money. Fol lree /ists serd SAE stating machine type to:

RAMTOPS 47 Broom LEne' LerensXXH:Ui-[fA"5

t385.00
I184.00
e119.95
c149.50

BBC/ELECTBON IMAGE
This ! lmalelapeback-upcoprer must b€
the best ava lable. cop'og w(h praclcaty
every pogram avalrabre - probabe over
99 9% t can Lock/unlockproorams Send
SAE ror a ist oi rls rncredbe lealures

I00% M/c ar t3 80
P€lGr Donn, 33 Llttle G.yne!

Lane, Uprnlnttaa, Ecex
Rlit4 2JR.

coll 45 Aurom.nci .i ,,s..r
byUS Army 

'dealslao€prop wrth ammo C5 25 -

Snub norc Police Sp6cbl
wilh srlencer and amho

Coll .45 as used by U S
Pol'ce Deparrment ldeal
slage prop with ammo

Tr
'q
1g1

ldeal lor vrde nrm mar ng Mar order
only Send cheques or PO to

Raz6 .ll.z, 80 SclhuBt New Bd.,
London SE25

COMPUTER SOFTWARE
BUSINESS AND GAi'ES FOR

MOST COi,lPUTERS
Commodore 64. V C 20, BBC Alar.
Dragon. Spectrurn. UZTOA Zx81
New releases ior CBM 64. Spec-
lrLrm BBC Alar Dragon M2700.
zx81
New releases for CB[,] 64 Spec
lrum BBC Every 2 weeks - tust
send SAE and we send you a new
llsl every 2 weeks
Allar Cl0 dala casselles 40p each
5 C15 dala cassetles a240 5%"
ioppy discs D/slded - DL densly.
12 30 each or 5 for ll0 Serd lo
M. J. Se.w.rd, Sl. Olrl'. Roed,
Skrllon, N.. gude, Cornw.ll
EX23 gAF. Tel: (0288) 4179

MICRO-SERV for eYped reparrs
to BBC machrnes and dlsk drive.
For deta ls call or wflte tor Ljnit 4
Denny Workspace, Dennv. Scol-
rand FK6 6Dw. Tet Oenni (0324)
823468

ANOTHER ROM EXTENSION
SYSTEM thal does not overload
your pocket or your BEEB S mple
lo use. easy lo nslal lnsert and
remove Wordwise, Vew Dsc.
Doclor etc al wll Low power
consurnplron. Uses ZIF sockel on
keyboard a1 7 95 inclus ve P&P
lree. Sleelappea. 3 Hambledon
Close. Blandford, Dorsel DT11
74B. Tel: Blandford (025A) 53742

JOYSTICKS
For BBC Mlcro. lop qlllllly joy.tlck.
a1 an amaz ngly ow prce Only
110 95 a pat rnc ud ng P&P Easrer
lo handle and lasler than olhers
costng lwtce as much cheques/
POs lo Perllron, Dept AB, 21
Woodilde Rord. London N12

9EN.

DATA.WIN
l-lorse Rac ng. new program 10r
BBC B. Top rated Horses can
be iound very easily with

irnpress ve results.
Send Ci9.95 to:

DATA.WIN, l3 Hulham Rd.,
Exmouth, Devon

or phone
(039s) 26310s

tor lurther det ils.

ibs records
COTIIPUTER PROGRAiiS

Bea nme or (Sow) Hrgh.speed prores-
so.a Cassetle DLplLcal'o. a.d B a.ks l
- 1000+ Computer p.nled Casselle
Labers BBC Drsc Dup caron and Un
r.maxed Dsks 1 5O0r Fasl seclrlv

delverv serv'ce
lbs records - a dlvl3ion of

Ftr?EnBo D LTD. 19 sadlef. waY,
i.rtford scl4 roz 0992.551188

TYPE INVADERS ISBC B allac(
b! etlers or words k bv lyprrrg
tne r corrcat y l0 d lferer'rl ereis
.1 speeds. surls or d or arpe(
CassJtte 16 95 Drsc U 0 5Ll
Oarswe OcrIilluers. Carsivel
tsarn Far fgdon Oxoi) SN / 8JN

DATACBUNCH suile 01 pro-
grams lor common parametric,
nonparamelric and regression
slatistics, e]2 each. Details SAE,
Ol.lS Sottware, Wayside House,
Letchworlh Lane, Lelchworth,
Herls. (BBC 32K)

134

TO FILL THIS SPACE
PHONE WILL FOX
FOR DETAILS ON

01 - 437 0699 Exl. 331

SICK OF "BIASTING GAi'ES"
BOREO Wll'{ POINTLESS
"ADVET{TURE GAMES"?

Then ure
TREASURE HUNY IOOL KIT

lo solve a I anaqra" s codes, etc
and win brg cash pr,ies Avarable

on casselle lor BBC B'
Send cheque/PO lor 14.95lo

G. W. CO PONENTS,
50 Orktrec L!ne, M.n3lleld,

Nolt. NG18 3HL,
'For BBC DOS users send Lrs

your drsc wtlr lreearea nslruclions
wlh C4.05 and wew llrelurn a copy

lo yorJ

HOME ACCOUNTS.
Use your home computer!
Cornprehensive coverage o, bank
accounls, credit cards, HP., elc.
For BBC and ELECTRON. t8.45.
Free details: Discr.rs Sottware.
Freeposl, Windmill Hill, Erixham
TO5 9BR. (080 45 55532).

OISC MENU lor single or double
s ded drives. []ser kiend y menu
aulo updaled when files added or
deleted. Disc title easilv allered 61
files per disc Sorts aldhabel ca ty
Up/down scro lleature. Stnole key
run [10 payale. E F Cavanaqh, ] 4
Soulh Vrew Woodlev. StoCkoort
sK6 r PD Ter A61.4r;4 2253

PRACTICAL COMPUTING
A seres oi 1 day coLrrses,or begin
ners. programming bus ness app r-

cal ons [25 per day (lunch
nc uded). wilh qua I ed luil on

Delars Irom

COMPUTER WORKSHOP
32 Sydenh.m Ro.d, SE26 sOF

PHONE:778 9080

ELECTRON/BBC Sottware minr-
murn 15% d scounl to 50o/o
dlscount! SAE delails Coslalsotl.
17 Pembroke Gardens, Holand-
on Sea. Essex

FOR SALE

SOFTWARE
APPL!CATIONS

REPAIRS

SOFTWARE
EDUCATIOl{AL

COURSES

DUPLICATIOlI

A&B COMPUfING NOVEMBER 1984

A & B COMPUTING

SOFTWARE

TYPEASY BBC I or E ecrron
cJrnplete typrng oourse 139
graded exercrses. error cnec(s
llier Casselle CB 95 D sc ! l2 50
Carswe Cornputers Cars rr'e l

Barn Faringdon Oxon SN7 8JN.



SOFTWARE GAMES

' 
,.€yilous Two-^\ COMPUTER GAMES

.-/\ WE ONLY SELL THE BEST

Blagger
Za aga

Lircro Olymp,cs

Pyramrd o, Doom
Strange Odessy

BUSINESS (AllGomlnl)
Dalabase I'18.95
Word Processor e18.95

Wrile or phone now 1or sollware/accessofies brochure Please slale BBC
machine Despatch by return orders up to !25.00 otherw se allow 3 days

U.K. Al prces rncude p&p Europe: Please add 75p Orders wilh
cheque,/PO lo:

52 Woodl.nd Rord, Chlngtord, London E4 7EU. T.l: 01-529 1891

88.25
t1.E
f8.25

t14.25
e5.25
,7.25
27.25
t7.25

UTILITIES (All Acomlolt)
Fo h e16.85
Lrsp f15.85
Vrew Pr nrer Cassetre e9.95
Crealrve Graphics C9.95

MICRO COMPUTER
AUCTIONS

Regular monthly auctions for all micro hard & soft-
ware. Send for entry form or next catalogue to:

MrcRO COMPUTER AUCTIONS (A&B)
Norlhinglon House'

59 Gtays lnn Road, London \UC1 8TL.

TEL: ol - 242 OO12 (24 hours)

1 3

4 5

I I I
10 11 12

13 14 15

Adverrise nerionalry n ihe.e.oruhns lo over 100 000 reeters ror o.ly
40p pe. word (minimum ch..g€ 1s word.) Simpry pnnl iour mes3.9e rn
ihe coupon .nd send w(h your chequ€ or po.l.l order made p.y:bl. lo
Argus Speorli3l Publical'on. Lld lo

CLASSIFIEO DEPARTMENT A & 8 COMPUTING
No. I Golden Square. London W1.
01,437 0699

Name

A d dress

Tel. No. (Oay)

Please place my advert rn A & B Computrng ior fl ssues Please rndrcale number ol nserlrons,equrreo

To appear in the Nationwide Dealerguide al 927 per insertion, simply f ill in the details below

Add ress

hone 01-437 0699Post to: A&B Com uare, London w'l orut in , Classified De t., ASP, '1 Golden S

Company Name

Tel No & Contact _
Additonal Copy _

No of lnsertions 

--

A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

A&B COMPUfING NOVEMBER 1984 135

AUCTTONS

A & B COMPUTING _ CTASSIFIED ADVERTISEMENI - ORDER FORM

2
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A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

I
OOI"UIE' CCI"TE

o

DARLINGTON COMPUTER
SHOP

Olllcral BAC Mrcrod€aler and servrce centre
Full range o, mon iors drsc drryes and pnnlers.
rncluding Torch 280 drsc pack Avartable tor

demonslralron

75 Bondgll€, D.rllngton, Co Durh.m.
Tol; 0325 487478

COMPUKWIK
lHorne & Conl nenta CompLrler Servces Lldl
Olicai Acorn dealers and servce cenl,e
speca srng rn busrness systems lor the BBC
Aso slocks and supptes Speclrums dsc
ir ves popula. sollwarc and mosl accessones

22 Markel Squs.e, Bigglesvrsde,
Bed3 SGlE EAS

Tel: 0767 317300

FAIRHURST INSTRUMENTS LTD
Complele range ol BBC equ prnenl

nc udrng Econels P nters Plotters
Coour Monttors. Graphrc Tabtels Up
grades. Drsc Drives D sc Contro ler chips

Torch Computers. 280 D scpack.
Exlens ve range ot Sollware

Oean Court, Woodtord Rd., Wilmslow,
Cherhire Tet:0625533741

BAYTREE
COMPUTER CENTRE

A!lhorsed Acorn S€fvrce and inlormalron
cenrre upgradas repars and luil range ol

soltware Compuler books specralsl
13 THE PRECI]{CT, WATERLOOVILLE.

HAMPSHIRE TEL: O?O 14 3004

Serving BBC users around lhe Norlh
Wesl Head ollice - 11 Main Streel.

Wigan. Lancs WNl1 1OP Tel (0942)
44382 Branches al 8o[on. Chortev.
Preston. Wartngton and Slockporl

E L.ljh @tw,ttt.r SJtt tnr
NEVER XNOWIiIGLY UNOERSOLO

Ollicia Acorn/BBC dealer and service centre
7 Cov.ntry Road, Hlnclby, Lalca LE101OF

T.l: 0455 612t30
BBC Mode B Elsclron Dck dnvea - Cumana D,sc
drves lrom CSX e149 Phone lor pnces arger drsc
drves shuoarl r00K srnoEs BBCdrscs Tv{rnonlors
accesso e; & sorlwsreiPr nrers - Epson Fx80 RX80
and many mo.e Also Sncatr age.ls. Orc agents and

Draqon se.vce cenlr€

MICRO.MAYS
otfrcr ! acoRvaac oE tEF

BBC Model B. Electron Prlnt.rr: Epson FX80.
8x80. Shrnwa CP80 Se,kosha GPl00 Srar
DP5l0 Dl3I Drlv.r Teac 100K srngle lwrn.
Shugan l00K srngles EECDrsks TV(monrlo.s.
accessones and sollware) Also agenls lor
Alar Commodor€ Srnclar Oic and Dragon
iIAYS COMPUTERS, 57 Chu?cho!|., Clty
Cenlr!, Lelcetlcr LE I 3AL (0533) 22212

flPreS
PEORO COMPUTER SERVICES L?D,
43/44 Hoxton Square, London Nl 6PB
Tel: 01-739 6138 Teler: 295931 Unicom G

We specialise in 8BC hardware add-ons

THE VlDEO PALACE
Londons largesl home compuler
store Nilodel B and Torch. ZX
and Commodore 64 stockists.
Full range of games soflware.

100 Oxrord Str6ot, Lohdon Wl
Tel: 0r-637 0366

ACORN BAC COMITiOOOnE

COMPUTEBS
Paul Eleclrical Lld.250-252 Grand Drive.

Raynes Park SW20 01 542 6546
ALSO TRAOING AS

Woods Radio, 257 Lavender Hrll. SW11
01-228 2682

supply and Repans ro Educal'on ald Loca cou.crls

TOTNES COMPUTER SHOP
4 Tho Plaln!, TolneE, Devon.

Tel: 0803 866095
ComD!lt, earn ng cDflrc M cro corioulers lor
home and bus ness p us l)er phera s soilware

afd accessor es

ITAIL OROER ENOUIRIES WELCO E

ESTUARY
SOFTWARE PRODUCTS

Esruary now have BgC srnslocklogetherwilha
wLde range of sollware and accessores
Compele spares kl rn slock The home

computer centre
261 Vlclorla Ay.., Soulh.nd-on-S.!.

Phon.: (0702) t43561

LOOKING FOR BBC
M ICROCOMPUTER

HARDWARE OR SOFTWARE?
Then look no lurther than

A&B's
Nalionwide Dealerguide.

lTlicrs choice
Educalional Computlng Speclsll3ts
Ollicra Acorn dea er and serv ce cenlre
Econel rnsla lalron cenlre Largerangeol
per pherals and spares lor BBC Mrcro,
E eclron elc
'159 Havant Road, Drayton, Hants.
Tel: Portsmouth (O705) 327591

THE DATA STORE
6 Chatlcrton Road, Bromlcy, Keot.

TEL: 0l - 460 8991

Open I30 5 30 Mondays lo Salurdays
lClosed Wednesdaysr

Olllcral Acorn dealer Jor wrde ranqe of
BBC sollware and per pherals

MEOUIflY EEMPUTEBS tTE.

. BBC aulhorlzed dealers and servtce
cenlre. Torch 280 disc pack available.
Our own credrl Iacilles . Access and

Barclaycard welcorne.
We are open 9 lill 5 30 six days a week
141 New Rd., Chatham, Kent ME4 4PT.

TEL: (0634) 826080

llCCI MrcRocortrpurERs
120/122 Oa.wen Slr€91, Blackburn,

Lanca Tel:0254 672214
Open gam lo 530pm Mon-Sal (except

Thurs gam to 12 30)
ACORN/BBC DISTRIBUTOR

Fonh and Pasca ior 8BC [,4rcro and lor Epso.
HX20 Pnniers D sc Dr ves Consumables

Lrlah C,n gu,,'. Srrt.n:t
Ofliciai

EVEn ({O-WtNGt Y Ut{OEFSOLO
acorn ut c 0ealer and servrce

cenve 7s cro.r sk..t, s.lc. BBc Modet B.
Eleclron. Disk Drives - Comana disc draves
,rom CSx s139. Phone lor pric8 ol larger
disc drives. Shugart 100K singles. BBC
discs. TV (monilor accessories & soltware).
Prinlers Epson FX80. RX80 and many
more Also Sinclair agenls Ofic eqenis and

the Dragon service centre.

LEICESTERSHIRE

KENT

LON DON
DEVON

ESSEX

GREATER MANCHESTER

136 A&B COMPUfING NOVEMAER 
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A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

MI DDLESEX

TWICKENHAM COMPUTER CENTRE
Acorn. BBC. Apple. Commodore

Micro Compulers ior home and busrness
plus perloherals sollware and
acaessofles AlvJays a wrde range rn slock

al
72 Heath Road, twlckenham, Middx.

TEL: 0'l-892 7896

ffiffimtcRorrx
CtDrlt|'arCc;r

ACOBN STOC(!STS A SERVICE CENTRE
Compleie range ol Acoh/BBC eqlrpment & up-
grad6 Panlers (Slar Epson, Juh). Oisc Drives
(Pace. lorch 280) Specia|sl BOMs t peripherar
equipment (sorr(,isk. compurer concepG. Educa-

liohal Sollware elc.)
n.lnlor.l ln.lu.rrhl E.r.h. Mlll L.n.. F.lnlord,

sr H.bn., Me[.y.|d., l.lr (07a4ll] 5242

LORNE COMPUTERS
A!t5ollsed BBC. Torch and Apple dealer
Epson and Jukr pflnters Pace drsc dr ves
aitd Kaga mon lors Busroess educaltonal

and e sure soflware
12 Hlgh Slreet, Oban, Argyle PA34 4BG

Tel:0631 65635. Teler: 778548.

ITIEST EO8ST
PERSENflL EOMPUIERS
BBC, Acorn and Torch dea ers Range oi
Disk Drives. Pflnlers and Monrtors on

display
47 Kyle Slrael, Ayr.

(0292) 285082

Suffolk Computer Centre
BBC M'crocompLler Servce & tnrormaton Cenrre

\,icrocompulers . Drsc Dnves . [,4onrtors
Malfl. & Darsywheel Prnters. Joystrc\s
Casseires . L ght Pens . Graphlca Tabtel

Eoohs & Sotlware
3 G.rland St., 6ury St Edlnunds.

Tcleghon.: 0264 - 705503
Ooen Mon, Sal9 - 530

SIMNETT COMPUTERS
LIMITED

oneollheul\sraroesr'ndepe.denrslpp ersolmr.ro
.ompurer equip@nl F'nO Ol {al lat5 or v'e I U. I I 4
Sr 6eooe s lnd Esl 380 Bcrrmond Foad Knoslo._ 

uoon Thames Suney KI2 5OB

BUYINC GROUP - YES THATS US!

ABERGELE COMPUTER CENTRE
8 Weler Street, Abergele, Clwyd.

0745 - 826234
88C. Acorn. Torch speoalsts Also man

agenls ACT. Snus Apncol. zenrlh

Drsk Dnves P. nlers Joyslrcis Books
Monilors Large sollware seleclon lor games
and busrness Access,'Barclaycards we corie

LEAMINGTON HOBBY CENTRE

fu EEo @
Warw cksh re s sole oifE a BBC M€ro Deater
and Servrce Cenlre Spectatists rn Montors
Cumana and BBC Dnves and Epson Prnters
121 Regent Streol, Leamlngton Spa

TEL: (0926) 29211

aaaaaaaaaaaaaaaaaaaaa

STATACOM
18/20 Grove Rd., Sulton, Surrey.

01 - 061 2266

Computers and Peripherals
3" Hitachi Drave

Printers and Monitors
Bus ness Ed!.al on6r& Games Soltware

(l.,owtrl

The leading B.B.C.
dealer inthe North

aaaraa aaaaaaaoaaa a aaa a

-d-COMPUTER
CABIN-

Olflcl.l Acom compul.. d.al.r lnd BBC
aartlca and lnrofinatlon canlaa lor

Sl.tlordrhlr..
24 Tha Parade. Sllyerdal€, l{ewcaatlo, Statls.

Tel: 0782 636911

CROYDON
CO MPUTE R
CENTRE
Ollrcral Acorn deaLer and se.vrce cenlre l_

range ol pe.rphera s and spares lor 8aC N4rcrl
Ele.lron Torch el.

294 B,lgatoct Rd, Thornlon H..lh, sur.oy
BRING THIS COUPON FOB 15 DISCOI]NT

T.t Ol . tag 12tO

rl((I
533 Du.hrm Road, Low Fell, G.l..he.d

TEL: ,{.uo..ll. 001 ael 24eg
ropen 6 days gam 530om isat roam 53opml

ACOR'{/BBC DISTRIBUTOR
Forlh and Pascal lor BBC l\4icro and lor

Epson HX20 Prinlers, Dtsc Dfives,
Consumables.-

WALES

SURREY WARWICKSH IRE

WEST SCOTLANO
YORKSHIRE

I I','/ ilr I
I
lIt R 1I[.

rE-]ESt{otl}t
4tt8800
LST 2AA

ltoust

STAFFORDSHIRE SUSSEX

BBC 8'. Plus R ngp o,ftint r3/Dilc Driy6/
Monito.r. o'r Sil. Scrvicing/Upgr.dcs-

Varirty ot Soflw.rc
Coura6 dr BBC Micro ,rom f15.0o

ll! ml--EA"?"FJ
t95london nd., aur9.5. Halr. sr. T.t:0rt4a6 a5536

SEND YOUR ADS
TO:

A&B COi'PUTING
NO. 1 GOLDEN

SOUARE, LONDON
WlR 3AB.

TEL: 01-437 0699
Ext 336

TYNE AND WEAR
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01-437 0699
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If you see an advertisement in
ttfe press, in print, on posters or in the
cinema which you find unacceptable,
write to us at the address below. /

,,lk#$:xllt3r,*,
ASA Ltd, Dept 3 Brook House,

Torrington Place, LondonWClE 7HN

If an
advertisement

put it right
h

a

15wro
)

were ere to
ng

rHE ffiP s.25"DISC
DRN/ES

I
northernry

* Northern Computers arurounce 6 new models of
Micropulse 5.25" disc drive, manufactured and
assembled in the North West, for the BBC
computer.
These drives are exactly compatible with the n eo
AcornEBC disc formats. They are based on the
highest quality Teac mechanisms with built-in
power supply, as previously supplied by
Cumana Ltd.

* Also: High Qualrty 3" Compaa Disc Drives

t Each Micropulse disc drive is supplied with a BBC
cable, formatter utility disc and comprehensive
S5page disc filinq system manual for the BBC
computer.

t For hrnher details send large S.A.E. to :

*ffi*
ffi

+ v.A.T

t Prices from

Nonhem Computers,
Churchfield Road,
FRODSHAM
Cheshire WA6 6RD
rel fB28 351 l0
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DRUM KIT
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AFreeTraininQCourse
withEvery Plotter

or lliscDrive

Our Sweet-P, high resolution graphics plotters come with free computer based
demonsrration and instruction programmes which not only show you what the plotter can do, but teaches 

'you 
how it does

it. Our high quality floppy disc drives are supplied with a utilities disc that includes not only the usual fi{e handling
and operating software, but a teaching programme for each utility as well. HAL makes it easy for you to upgrade and

teaches you how to get the best from your system.

Plus a full line of BBC
compatible produ,cts

100 CPS Matrix Printers Nashua
Floppy

Discs

p€r 10Description

Monitors-
MonochromeHIGH QUALIry

SSSD
SSDD
DSDD
SSDD %TPI

DSDD qap,LOWLOWPRICE

"-r

/q84
Se/"te,Cdm
7"//r/?.lc,t,r<n

COMPUTERS LIMITEO

HAL Computers Limited,
Invincible Road, Famborough,
Hants. GUl4 7QU
Telephone: (0252) 517171

To HAL Computers, Invincible Road, Famborough, Hants. GU14 7QU
Please send me:

QuaDtity

Delivery &
VAT

Sw€€t P PlotieE plus suppo.t pack & software at
*20oX 

double-sided dsc dnves ar

KDC FT 5001 Matru pnnteE at

TECO Monochrome monitos at

Nashua model. ...... . .. ...... diskettesatf . .....
p€r box of 10 + 6Op p€r box postage & VAT

€575.00

t216.00

8249.W

f 99.00

f96.00

842.20

f.47.t5

t24.65

e571.00

t254.20

2296.15

9123.65

Tel. Signature.

oot
c 21.30

22.75
26.95
30.05
31.25

MDl
MDlD
MD.2D
MD-IF
MD-2F

Frce delails otr IIAI- s BBC Mlcro compadble producLs plus a commemorarive Schn€ld"r
Trophy winn€r's poster. I Pl"as€ lick 'Other capacides also lvailabl"
I enclGe a chequ€ for f or debtt my Access Account No: 

-


