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Available for B.B.C. Model “B”,
Electron, Spectrum and Commodore 64,
Espionage is available from all leading
High Street Stores and quality Computer
Games Specialists.

price £8.95
Retailers contact Mr. Len Fisher on
our telephone hot-line (0642) 227223.

A GAME OF INTRIGUE & SKILL IN THE OIL BUSINESS.




elect

Noise and
Music

The second episodein
the saga of taming the
Electron's sound
channels. 18

News

Allthat's newinthe
expanding world
of the Electron. 5

'-'.'L_H__za-:-"
Program
Probe

String handling meets
Roman codes as we
unravel the Caesar
Cipher.

Joysticks

Ray Threadgould tells
how to give your
Electron a bit of stick.

Beginners

We take a DIM view of
things in Part 10 of our
gentle introduction to
Basic.

Star Fighter

Hardware

Review
Slogger's ROM b

and Mushmum'&nx
Printerport come
under the micmscnne,

Surgery

All you want t

o know
about the latest in
Software from oyr

Takeon the
plann
frank reviewers. 2 ? il

and save th
b € green

alt. 34
Scrapbook

The pages where
lectron users share

their short, simple
fun routines, 38

g ;'K_f"l '
Jumper

Jump for vour life in
this exciting arcade

action game.

32

7 . Notebook

A simple program

Spell

An entertaining and
educational game for
young children.

Learning the keyboard
becomes a challenging

game. 41

Bookshelf

Four books for the
Electron come under %
axpert scrutiny.

simply explained. 48

55

Code
Scroller

An assembly language
routine to provide a
wrap-around screen,
fully explained.

SUBSCRIPTIONS

Micro Subscribe now - and

get Electron User
MESEEBE; delivered to your
The pages you wrile

door each month.

yourself. A selection
from our mailbag. 61

Maraging Editor
Derek Maakin
Features Editar
Peta Bibby
Production Editar
Pater Glowvir
Layout Desfgn
Heather Shaldrick
Advertisement Manager
Jahn Riding
Advertising Sales
John Snowden
Editor in Chial,
Datahase Publications
Patar Bramald

Subscriptions: D61-480 0171

News trade distribution: Euvropress Sales
and Distribution  Limited, 11 Brighton
Road, Crawley, West Sussex RH10 8AF,
Circulation 0283 27053

Electran User [ an [ndspendent pubd.
cation. Acerm Computers Led manwfae-
furers of fhe Eleciron, are nol responsibls
for anmy of the ariicles n ihs fasus or for
any of the opinfgns expressed,

Published by Database Publications Ltd
Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5NY.

Telephone: 06 1-456 8383 (Editorial) 081-458 B500 [Advertising)
Talex: 667664 sHARET G Prestel: 614568383.

Subscription ratas fer
12 issuss, post frea:

E1d Uk

£13 Eire (IR £16]

£20 Ewops

£20 Rasi of warld {surfacal
f40- Rest of world lalrmalil

& 1984 Database Publi-
cations Lud. No materal
may be reproduced in

Electron User welcomas program Hstings
and articles for publication. Material
should be typed or computer-grinted. and I v
preferably double-spaced. Program list- whole of in part without
ings should be accompanied by cassatte written permission While
fape or disc, Ploase encioss 4 stemped, avery care s takin, the
salt-gddressnd envelops. atharwise the pubtishers cannot be held
gaturn of material cannot be guarantead, iegally responsible for any
Contributions accopied for publication will mrross in articlas or Batings.
e on an all-rghts Dasss.

November 1984 ELECTROM USER J



your Hlectrom.

Now you can use your Electron computer with any
standard printer using MUSHROOM's new printar
and user-port Intarfacs.

Bring your Electron up to the same standard as the
BBC Model B computer printer and user-port into
which you can plug robot arms, joy sticks or any
BBC user-port moduls.

On the whole range of MUSHROOM modules and
interfaces, the Electron edge connector is axtendead
to give you unrestricted compatibility with any
other Electron interface.

All MUSHROOM interfaces can be used separataly
or can be combined into the unique MUSHROOM

ELECTRO-RAK which is conveniently
connected to the Acorn Electron
by a short cable.

| f.‘l M BER
UM P - )

This greatly enhances the performance of the
Electron and turns the system into a computer
comparable with many larger mini gystems and
88 you grow your computer can grow with youl
Ask for details on:

*SIDEWAYS ROM CARD
*A-D JOYSTICK INTERFACE
*EPROM PROGRAMMER

*MUSHROOM
ELECTRO-
RAK

*FULLY CENTRONICS
COMPATIBLE

*FULL SOFTWARE PACEAGE
( including sereen-dump routine )

*BBC COMPATIBLE 8-BIT USER PORT
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MINI Office, the £5.95
software package, is
now being used 1o help
the handicapped.

The package, which
runs on the Electron and
BBC Micros, offars four
business programs, in-
cluding a word
processor. And it is this
program that is proving
a hit with partially-
sighted users.

As well as being aasy
ta learn, it offers the
option of giant on-
screen letters. And the
printout can alse be in

extra-large type. if
desired
Mow the London

based Foundation for
Communication for the
Disabled is working with
Database an a new ver-
cion for the wvisually
handicapped.

The modified
program will give the
printer a doubla-sirike
getion 1o make the
printed characters extra
DIACK

Electron disc drive

-and it’s official

OFFICIAL disc drives
come to the Elactron
with the mid-Nowvem-
ber launch of the Plus
3, the latest Acorn
expansion modula.

Packaged in a com-
pact, L-shaped box the
game colour s the
Elactron, the Plus 3 fits
between the micro and
the Plus 1 expansion
the disc drive being flush
with the keyboard.

The unit consists of
the Acorn DFS - the
software that allows the
Electron to talk to a disc
drive — and a 3.5 inch,
320k single-sided disc
drive allowing quick and
reliable storage and
retrieval of programs
and data.

The DFS chip will be

the double density B272
floppy disc controller,
the same as that 10 be
used on the new Acorn
Businass Computer,

Some 10,000 Plus
32z will be produced by
Chrstmas and will be
sold at a yet to be
announced “competi-
tive  price.

Anticipation

Advance news of the
Plus 3 means that Acorn
has broken its policy of
not announcing New
products until they are
generally available. This
is to allow software
houses to produce
goftware in anticipation
of tha launch.

In the race to get the
disc unit to the market,

the Plus 1 has not been
forgotten. Uctober saw
the release of three
more cartridge ROMs
for the unit, two of
which are utility pro-
grams transferred from
the BBC Micro.

View will give the
Electron its first ROM
based word processor.
Similarly Viewsheet will
be the first spreadsheet
on a chip for the
Electrom.

Combined with the
ROM based software,
the increased speed,
storage capacity and
reliability given by the
disc drive moves the
Electron into the realm
of serious applications
in both home and
business.

Communications on show

IT's no longer true to
say that using a com-
putar makes you
anti-social and puts
you out of touch with
other membears of the
human race.

Communications is
the name of the game —
and also the theme of
the Electron and BBC
Micro User Show at
Alexandra Palace from
October 25-28.

Tha QOctober relaase

of the RS423 communi-
cations cartridge for tha
PLUS 1 means that the
show will have even
mare to offar Electron
USers,

DOn a more basic level,
Pace Electronics show
how a schoalteachar
can maintain control of a
classroom full of pupils
by means of an E-net
networking systam

Micronet, the elec-
tronic magazine for the

micro owner, is also
being demonstrated in
depth.

A portion of Prestel
specifically aimed at the
home MIGro USEr,
Micronethas introduced
more people to com-
munications in the UK
than any other system,

The use of the tele
pnhone to aid communi-
cation betwean com-
putéer owners 15 also
covered at the show,

demonstrating how
exchange of data files
between mmndividual
users avoids the tedium
of hours of keyboard
bashing.

Amaong many leading
firms displaying their
products are AcOrn,
Torch, Watford Elec-
tronics, Viglen, Alpha
Disk, British Micro, M.T.
Direct, Solidisk Tech-
nology and BBC Publi-
cations.

#

The third cartridge is
the long awaited
RS423, a serial com-
munications part. This
will allow tha Electron 1o
communicate with other
micros and aven main
frames via 8 modem.

The third official
expansion module for
the Electron will be the
seamingly illogically
namead Plus 2.

Ayailable in the new
vear, this will be the
Econet interface which
will allow the Electron 1o
network or work in
tandem with other Elec
trong.,

BUYERS
MORE

CHOOSEY

A CLAIM that the
software industry
is facing a dramatic
shake out has coma
from David John-
son-Davies, manag-
ing director of
Acormsoft.

"*"The market has
radically changed
in the last 12
months — the con-
sumer is much
mora discerning
now'’, ha insists.
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COMSOFTS

vy "

COMMANDER

BUYERS of Comsoft's
latest game, SAS Com-
mander, are being given
the chance to profit from
their skill.

More than 100
prizes, including a top
award of £50 plus £20
of software, will ba
given to players record-
ing the highest scores.

SAS Commander, for
the Electron and BBC
Micro, costs £4.95 and
allows players to kill
terrorists, rescug hos-
tages and storm buil-
dings.

The game includes
high score tables,
demonstration screens,
practice mode and train-
ing course.

In order to differen-
tiate betwean genuina
scoras and false claims,
each score genarates a
coded key that Comsoft
says cannot be broken.

An entry form is
included with each cas-
sette and the closing
date for entries is March
31. 1985.

ENGLISH Software has
released its first title for
the Electron and BBC
Micro,

Spaceman Sid, avail-
able on cassette for
E£7.95, features scrolling
screans, sliding bridges,
meteor storms, 100 per
cent machine code
action, five different play
sectors and three pro-
gressive skill levels.

The company says it
will also be releasing its
Jet Boot Jack game for
the Electron and BBC
Micro in the near future.

e e e T T S ———————ETy

CURRYS BOOSTS ELECTRON

CURRYS, the High
Street electrical giant,
aims to grab 10 per cent
of the £564 million
home computer market
by Christmas.

The company has
selected the Electron as

one of just six machines
to be sold in most of its
530 stores in ordar to
increase its share from
aground the current two
par cent

It will be supporting
the launch with a

£500.000 advertising
campaign.

The other machines
1o be mass marketed
alongside the Electron
are the BBC Micro, the
48k Spectrum, Com-
modore C16 and CBM

64, and Toshiba's MSX,
the HX-10.

Why the Electron? "It
is @ very nice machine
and we belisve that it
will eventually become a
big seller”, said a Currys
Spokesman.

Fred Harris gets to grips with an Electron

Fairy tale world

on the screen

A NEW adventure game
from Electron User
allows young children to
explore a fairy tale world
peopled by familiar story
book characters and
sprinkied with magic.

The Magic Sword
cassette comes with a
48 page full colour book
that recounts all the
avents leading up to the
start of the adventure.

There's a handsome
prince, a beautiful prin-
cess, a castle with
secret passages and
mysterious dungeons,
dense forests, deep
cavas — agnd a crooked
house complete with
wickad witch.

Colourful animated

& ELECTROMN USER Novembar 18984

graphics and lots of
exciting sound effects
encourage the child to
travel through the coun-
tryside and explore the
castle to find the prin-
cess and release her
from the witch's clut-
ches.

The text is in double-
height characters and
there is a compass on

screen throughout the
game showing, in flash-
ing mode, directions in
which moves are per-
mitted — a useful aid for
those new to adventure
games.

The complete pack-
age — cassette and
storybook — is available
from Database Publi-
cations, price £8.95,

BUSINESS ROM

THE Electron has
become a low-cost
busineas machina
with the aid of a
£29.95 add-on,
according to Broad-
way Electronica.

Tha firm is the

latest to produce a
sideways ROM card.

It plugs into the
Electron’s eaxtension
port without modifi-
cation, enabling
software to be called
up instantly.

ELECTRON
TV SHOW
RETURNS

IN 1985

IF you missed Yorkshire
TV's Electron-based
computing show, "Me
and My Micro™ earlier
this year, take heart -
there will be another
chance to sea it in the
new year, on Channel 4.

The five-part series,
presented by Fred Harris
— and his Electron = will
be screened Monday
evenings in January and
February 1985,

Exact timings are not
finalised, but a 5.30pm
slot starting January 7
sgems likely.

Advantage

Viewers who don't
yet have an Electron can
take advantage of a
special starter pack from
Acorn

In addition to an
Electron, user guide and
programming manual,
the pack contains a
casselle recorder, 3 'Ma
and My Micro” book and
8 software cassette
which ties in with the
programimee,

The pack costs £245.

Also coming up on
Channel 4 is 8 new
micro show, planned to
run from mid-February
to the end of March next
YEAar.

Jokily entitled '8
Computer Buffs”, the
saven-part series will
feature the team from
Thames TV's “Data-
base” programmae.
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Acornsoft
launches

adventure

ACORNSOFT has launched a pre-
Christmas blitz on Electron users with 20
new titles backed by a £150,000 pro-

motional campaign.

And it is predicting it will enjoy a bumper
Christmas with anticipated sales of around
£2.5 million — more than double those for the

same period last year.

It bases this forecast
on the fact that its
recent releases will
boost its total of pro-
grams available for the
Electron and BBC Micro
to 120

Tha company’s latest
pfferings include four for
the growing home edu-
cation market which,
according to Acornsoft,
“take computer learning
back to first principles”.

Cocktails

The saoftware pub-
lisher has also zeroed in
on the non-hobbylist
adult user, with home
interest subjects rang-
ing from how to make
cocktails to a "sympath-

etic” weight-watchers
program.
However Acornsoft

gxpects Iits real
Christmas sales
bonanza to come from
Elite, which it is touting
as the new cult game for
the festive season,

This integrates 3D
spaceflight simulation
within a non-stop gal-
actic advanture.

It places Electron and
BBC Micro users in
command of a Cobra
space ship on what the
promotional material
describes as; “A fantas-
tic voyage of discovery
and adwventure, repra-
senting the ultimate test
of 8 human's flying,
combat, navigational
and entrepreneurial
skills”

Intargalactic trading

Acornsoft's Elite . .. 3D space flight simulation in a
galactic adventure

betwean countless
planets exposes players
to danger from pirates
and, should profitable
contraband be carried,
from police ships as
well,

Coveted

The profits gained,
however, buy Detier
defances, which help
the traders sufvive ano-
ther day and, eventually,
win the coveted rank of
Elite.

Acornsoft beliaves
Elite represents the
state of the art in home
computer entartainment

taxing a player's skills
both of coordination and
intellact

Elite took two years
to develop in associ-
ation with Cambridge
undargraduates lan Bell
and David Braben.

Priced at £12.95, the
package includes a 64
page space traders flight
training manual, a space
ship identification chart,
command reference
card and function key
strip, and to set the
scene, a science fiction
novella based on the
game entitled The Dark
Wheel.

for

murals

THE ""A"" lavel art
students of Sandbach
School in Cheshire
got some unaxpected
design experience
recently when thay
produced a set of
murals for Acorn’s
new Altrincham,
Manchester offices.

The idea came from
John Taylor, a direc-
tor of 35L, Acorn's
North West dis-
tributor.

The deal was that
the lads would dasign
and build the murals
from materials paid
for by Acorn. In
return, they would
get a BBC Micro for
their school — plus a
real project to get
their teath into.

In the event, Acorn
was so pleasad with
the result that they
also gave aach boy an
Electron as a personal
memento.

GOOD
DEAL

UNDER 18s saving up
to buy an Electron will
fimd it @ chaaper
proposition if they have
an account at the Luton
branch of the Leeds
Permanent Build-
ing Society.

If they successfully
play one of three special
building society games
on micros installed at
the branch youngstars
up to 18 receive an
automatic E£1 woucher
printout with which to
open & savings account.

And distributors
Broadway Electronics
will knock E5 off the
price of an Electron and
give free software if the
purchase is made with a
Leads cheque.

Broadway is ona of
four Acorn dealers
taking part in the pilot
schema in East Anglia.
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THIS month we'll be using
the Electron to help unravel
one of the best-known
ciphers in the world = the
Caesar cipher. This method
of writing secret messages
got its name from its
inventor, Julius Caesar,

It works by displacing each
letter of the message a certain
number of letters along the
alphabet. If that sounds com-
plicated, don't worry too much
— |t isNT,

All it means is that if |
wanted to encode the word
ELECTRON | would first
decide on what the shift would
be. Suppose | wanted it to be
two letters. Then the encoded
word would be GNGEVTQP,

This is because G is two
letters along the alphabet from
E. N is two letters along from L,
and so on,

We could have made the
shift four letters long (in which
case ELECTRON is IPIGXVSRI
or any other number up to 25.

The simple way to write a
message in Caesar cipher is to
decide on the displacement
and write out two alphabets,
as in Figure |,

Here the displacement is
two letters. The top line, or
plain, is the normal alphabet.
The bottom line, or cipher, is
the alphabet displaced by two
letters,

MNotice that when you get
past Z the next letters are A
and B - the alphabet wraps
around.

Now it's easy to write your
message. Just look up its
letters in the top row and note
down the corresponding let-
ters from the cipher. USER in
plain would become WUGT in
cipher.

Of course you could have
any of 25 cipher alphabetsin a
Caesar cipher, because the
displacement can be anything
up to 25 letters.

It the displacement is 26

NIGEL PETERS deciphers

another programming problem. ..

HAIL CAES

JOKN ECGUCT

letters you get back to the
normal alphabet again - not so
clever when you're trying to
send a secrel message.

Figure I, a sort of super
Figure |, shows the plain
alphabet on the top row with
the 25 possible cipher
alphabets below it. You can
use it 1o encode your cryptic
messages in Caesar cipher
with the displacement of your
choice,

It you want the micro
version of Figure Il then
Program | will produce it for
you.

But what, you may ask, has
this to do with the Electron?
Well, try decoding a Caesar
cipher message such as
LTTAA SDCT. It's not easy if
you don't know what the
displacement is.

You can spend ages search-
ing through the table in Figure
Il trying out displacement after
displacement until the mess-
age makes some kind of sense.

Have a go at figuring out
LTAA SDCT using the table.
It's not easy, is it?

Well Program |, swhich
comes under the magnifying
glass this month, makes life
easier. It uses exactly the same
method as above.

Let's sem how it works, lina
by line.

The first two lines are just
REM statements. telling what
the program is and who wrote
it. I'll do anything to see my
name in print!

Line 30 is a *FX command
which ensures that the key-
board is in Caps Lock. The
reason for this is that the

Plain: ABCDEFEHIJKLMNOPRSTUVNIY]
Cipher : COEFGHIJKLANDPGRSTUVNXYZAB

Figure I: Offset alphabet

program is easier to follow
than if it allowed for lower
case letters as waell,

The INPUT statement of
line 40 asks for a sample of the
coded message to be entered
and this is stored in the string
variable word$,

The next line's LEN just
finds the number of characters
in word$ and stores the result
in the numeric variable fength.

Having taken a sample of
the enciphered message and
measured the length of the
sample, the program now
gnters a set of two nested
loops.

Tha effect of these iz to
display the sample of the
cryptic message in each of the

loop line 70 sets up a string
variable clearf and sets it to
the null, or empty, string. This
string is used in the inner FOR
..« NEXT loop formed by lines
80 and 130,

The inner loop takes the
sample word apart, letter by
letter, and rewrites it in @ new
dlphabet with the letters offset
by the variable offser.

Since offser is the control
variable of the outer loop and
varies from 1 to 26, this means
that the inner loop rewrites tha
sample word with each of the
26 available alphabets.

If the person who coded the
message has done the job
properly, then one of them

25 alternative alphabets avail- ABCDEFGHIJKLMNOPORSTUVNIYI
able. It prints out each of these EEFEH[JHLH“HET“WITI“
alternatives with the number
of letters that it is offser. COEFEHIJKLMNOPORSTUVNXYIAB
If a sample actually makes DEFGHIJKLMNOPQRSTUVNIYZABC
some sort of sense you press EFEHIJKLMNOPRRSTUVEYYZABCD
Return and get the chance to FEHIJKLMNOPERSTUVMY Y JABCDE
have the Electron decode the
: GHIJKLMNDPORSTUVNIYZABCDEF
whole message. Otherwise
pressing any other key allows HIJKLNNOPQRSTUVWIYZABCDEFG
the micro to continue printing [JKLMNOPRRSTUVMY Y IRBCDEFGH
aut the alternative varsions of IHLHHHE?W““H““EFEHI
the sample until eventually | K MNOPORSTUVNXYZABCOEFGHEJ
one makes sense.
LMNOFERSTUVNYYIABCDEFBHIJK
Lines 60 and 170 form a
FOR . ... NEXT loop with the | MNOPORSTUVHIYZABCDEFSHIJKL
control variable offset. This NOPGRSTUVNXYIABCDEFEHIJKLN
ranges in value from 1 to 26, DPERSTUVWXYIABCDEFGHIJKLMN
obviously once for every letter PRRSTUVNYYIABCOEFEHIJKLMNG
o the oiphihet, DRSTUVWXYZABCDEFGHIJKLANOP
F hi
Each time round this outer RSTUVWI Y TABCOEFBHIJKLNNOPD
10 LET string$="ABCDEFGH STUVKXYZABCDEFGHIJKLMNOPOR
20 PRINT string$ UVNXYZRBCDEFEHIJKLMNOPORST
30 FOR loop=l TO 25 VRXYZABCDEFGHIJKLMNDPRRSTU
40 string#=RIGHTS istring WXYZRBCDEFBHIJKLNNOPRRSTLV
§,25)+LEFT$(string$, 1) AYIABCDEFGHIJKLANOPORSTUVW
50 PRINTstring$ YIABCDEFEHIJKLMNOPRRSTUVNY
50 NEXT loop [ABCDEFGHIJXLMNOPORSTUVNIY
Program | Figure . Cipher table

B ELECTROM USER Mowembar 1984



must make sensea!

This inner loop has the
control variable slice which
varies from 1 1o the value of
fength. We met length in line
&0. It holds the number of
characters in the sample word.
This means that the loop
cycles once for each letter in
words.

Line 90 looks complicated
but ign’t all that hard when you
take it bit by bit.

The function MIDS takes
gne letter from the string
word®. Which letter i1 takes
depends on the value of slice
which in turm depends on the
stage the loop has reached.

Since sfice varies from 1 to
the length of word® this
means that every letter of the
sample word is selected in
Turm.

When MIDS selects a letter
the ASC function in front of it
gives the Ascii value of that
letter. The Ascii value is just a
number that represents 4
letter, A is 65, B is 66, and s0
on until Z is 90.

So, as the loop cycles, each
letter of the sample is turned
into a number which repre-
sents it

Line 90 doesn't stop thera,
however. It also adds the value
of offset to the Ascii code for
that letter and stores the result
i the variable fettercode.

Depending on how many
times the outer loop has
cycled, offser will vary bet-
ween 1 and 26 in valua.

What this means is that
when the inner loop has
finished, the Ascii code for
gach letter of the sample has
been increased by the sama
offset.

All that is needed 10 see the
new word produced from the
sample is to take each of these
codes in turn and find out what

letter they stand for.

This is what line 110 has
been doing. CHRE produces
the latter for that particular
value of lettercode and stores
it in the string /etters,

Each time round the inner
loop letterd is added to clear§.
When the loop stops, clearl
holds all the letters of the
original sample, offset letters
along the alphabet.

But what, you might be
wondering, does line 100 do?
The answer is that it allows for
the wrap around in the
alphabet that we saw earlier.

Suppose the letter we were
working on was £ and the
offset was to be three letters.
Well, you and | would have the
sense to realise that we go
back to A and start again. The
required letter would be C.

If we didn't have line 100,
howaver, the Electron would
take the Ascii code for Z, which
ie 90. and add the offset to it.
The answer would be 93 and
line 110 would try to find out
what 93 represents.

If vou try:

PRINT CHR$([93)

on your Electron, you'll see
that it is a square bracket, noi
the letter C that it should be.

Line 100 allows for this by
taking away 26 from the vaiue
of lettercode if it's over 90. In
this case. the result of
subtracting 26 from 93 is 67,
which is the Ascii code for C.

Once the inner loop is
finished the Electron goes
onto line 140 which displays
the new version of the sample
word and the offset that

10 REM CAESAR CIPHER
20 REM NIBEL PETERS
30 #F1202,32
40 INPUT "Enter test wor
d® word$
50 length=LEN (word$)
50 FOR offset=1 TO 25
10 clear$=""
80 FOR slice=l TO length
90 lettercode=ASC(NIDS(w
ord$,slice,l))+offset
100 IF lettercode)90 THEN
lettercode=lettercode-25
110 letter$=CHR$ (letterco
de)
120 clear§=clear$+letters
130 NEIT slice
140 PRINT clear$, offset
150 wait$=6ETS
160 IF wait$=CHRS(13) THE
N PROCmessage(offset)tEND
170 NEXT offset

180 END
190 DEF PROCwessageloffse
k)
200 INPUT “Cipher® cipher
§
210 length=LEN(cipher$)
220 message$=""
230 FOR slice=1 TO length
240 lettercode=ASCIMIDS(c
ipher$,slice 1))
250 IF lettercode{}32 THE
N lettercade=lettercodetoff
set |
260 IF lettercodeX30 THEN
lettercode=lettercode-25
270 letter$=CHR$ (letterco
de)
280 messagef=sessagef+let
ters =
290 NEXT slice
300 PRINT messaged
310 ENDPROC

LA e f3 =)

Program If

produced it.

program ta halt until you press
a key. This allows you to look
at clear$ to see whether it
makes any kind of sensea.

letter is placed in the string
waits. The next ling examines
wait® and if you pressed the
Return key = which you do
when clear$ makes some kind
of sensa - it takes you off 10
PROCmessage.

the Electron goes round the
outer loop again, trying
anothar value of offset

got to 26, clear$ will be the
sama as the coded sample and
the program will go on to line
180 and end.

haven't recognised the sample
word or the person who
created the ciphered text got it
wrong.

month. PROCmessage, which
is defined in lines 190 to 310,
comes into operation when
you have recognised the word
and pressed Return,

whole message, takes the
value of offser and prints out
the deciphered text. As it's
almost the same as the first
part of the program |'ve left it
for you to try and figure out.

line 250 which just allows for
tha fact that the coded
message might have spaces
(Ascii code 32) in it. After all,
there's no point in adding the
offset 1o a space is there?

yvou might also be able to see
that you could use PROC-
message to translate your
secrat messages into Caesar
cipher.

The next line causas the

When you press a key that

If you didn't press Return

Eventually when offser has

In this case either you

And that's about it for this

It asks you to type in the

The only real difference is

When you've figured it out,

WPKT UJC
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The joy of

ALMOST as soon as the
Electron was available a
host of add-ons were
announced from several
suppliers. The most prolific
was a joystick interface in
some form or anothear.

The reason why such a
thriving industry has grown up
around the Electron is because
— unlike its big brother the BBEC
Micro — the Electron has no
interfaces built in when it is
bought.

So what /s an interface?
What's the difference between
analogue and switched
joysticks? Why do you need
software to alfow the use of an
interface with games?

To answer these questions
it is necassary to look at basic
micro hardware and the Elac-
tron's operating system,

Every byte of memory in a
computer — both RAM and
ROM — has an address. For the
6502 processor in the Elec-
tron this can range between 0

and 65535, or the more
familiar 64k.

Every computer has its
memaory laid out in a differant
way. The Electron’s is shown
in Figure |

It is possible in the Electron
to read and write to RAM
directly from Basic with
instructions, such as in Figure
il

This instruction will write
the value 45 to address FEQ7.
Do this on your own Elactron
and see the resull.

The reason why such &
dramatic effect occurs is
because you are not actually
writing to memory but directly
to the Electron’s ULA chip. So
not only can we read and write
to RAM, but we can also read
and write 1o other devices
which to the computer look
just like memory.

This technique is called
memory mapped input/output
addressing, or memory
mapped 10 for short.

B4k ROM & FFOO
&FE0O
ELECTRON 10

NOT USED &FC00

ROM

32k |
RARM
0

Figure |: Electron memary map

giving interfaces
some stick

In the memory map of the
Electron you will see that there
are a lot of locations not used
from FCOO two FDFF. These
amount to 512 addresses.

Wouldn't it be useful if we
could somehow get hold of
some of these addresses and
attach our own devices to
them — such as a joystick!

It we are going to go to the
trouble of building a joystick
interface, what type shall it
ba?

There are two types —
analogue and switched — and
both require different inter-
faces.

An analogue joystick
produces two signals, each of
which changes in value as the
stick is moved up and down
and from left to right. This type
is expensive to manufacture
and costs around £20 to buy.

Analogue to digital conver-
ters, which are also expensive,
are required to interface them
to the Electron.

Switched joysticks on tha
other hand have five switches
which close when the stick is
moved in any direction or the
fire- button is pressed.

They cost from £7.50, but
deluxe models are available for

more than twice that.

Like everything, the maore
expensive models tend to be
better quality and more reli-
abla, But some of the cheaper
models like Quickshot Il are
very popular because of the
trigger action fire button and a
rapid fire mode for those
players with an aching trigger
finger.

The vast majority of home
computer manufacturers have
adopted switched joysticks as
standard. There is no doubt
that gameas players prefer the
positive feel of them to the
rather sloppy analogue type.

It is interesting to note that
analogue joysticks are really a
hangover from the very early
arcade and video games which
used paddles. Remember
those first tennis games?

Fortunately, whila the Elec-
tron hasn't got joystick and
other interfaces built in, it does
have an expansion bus poking
out at the rear of the case.

On this bus are all the
address and data lines straight
from the 6602 processor. So it
is possible to fill in those holes
in the Electron’'s memory map
with other devices. In other
words — interfaces. A switched

Tells Basic that Value we want to
an address follows go into address FEO7
T&FEOQ7 =45

hexadecimal

| Address is in / ~\ Address

Figure N: Pokeing an address
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joystick interface is shown in
Figura |11
If we arrange for the
address decode circuit to
enable the buffer chip when,
say, address FCCO as in the
First Byte interface. is used,
then we can read in the status
of the joystick switches.

This can be done from Basic
like this:

JOYSTAT=?&FCCO

The variable JOYSTAT will
normally be zero when the
stick is in its centre position
and the fire button is not
prassed, but will change when
the stick is moved or the fire
button is pressed.

So with a simple instruction
we can read in all the joystick
infarmation.

This is a very quick method
of getting a player's rasponse
when playing a fast action
game. Using an analogue
joystick would necessitate an
A/D converter which would

slow up the Electron.

This is an important point
for ardent games players who
will already be aware of the
decreased speed of the Elec-
tron compared with the BBC
maching,

So wa can now plug in a
joystick interface to the Elec-
tron and in turn plug &
gwitched joystick into that. But
how do we make games look
at the joystick and not at the
keyboard?

When a games writer wants
to test If a key is pressed there
iz a routine awvailable in the
Electron's operating system
which can be used.

If this routine is intercepted
before it looks at the keyboard
and control is passed to a
machine code program, the
joystick can be looked at and
any movements passed back

to the game which still thinks
that a key has been pressed.

Unfortunately, there are
two ways of looking for a key
press, It is also possible to trick
the Electron into thinking it
has an analogue joystick
connected when actually it has
a good old faithful switched
jovstick,

Confused? There's no need
to be — all this has been taken
care of for you on games
conversion tapes supplied
with an interface.

These work by loading in a
program before a game 15
played an operation that
takes lass than a minute — and
running it.

The Electron operating
gvstem is patchad by the
routing in such a way that any
scan of the keyboard is
intercepted and a scan of the

By RAY

THREADGOULD

joystick is also made.

if the joystick has been
moved the routine returns
information to the calling
program as if the corraspon-
ding key has been pressed.
This technigue allows you
to use switched joysticks on
more than 99 per cent of the
games on the market -
including Acornsoft. That's a
statistic which no doubt
causes some embarrassment
to the designers of the Acom
Plus 1.

In due course, most games
houses will releasa games
which will have been written
to read the joystick interface
directly and this will remove
the need to use any additional
software.

Incidentally, listings of
games published in Efectron
User can also be modified to
work directly with a joystick
interface.

So now you know some of
the finer points of joystick
interfaces why not have a go
and modify them?

One thing I'm certain of -
vou'll certainly enjoy getting
them warking, and you'll save
punishing that hard worked
Return key!

T

To Electron =%

e

Address
Address bus decode anable
circuit ;
signal
e—— up
Buffer Ed{,;wn To switches
Data bus chip [ bl on joystick
b right
¥ fire _|

Figure li: Switched joystick interface
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Publications) and SAF to:

BBC MICRO

L
&ERsn0

Communications and networking are the twin
themes that are creating the greatest interest
among users of microcomputers. In special

presentations at the October Electron & BBC Alexandra Palace, London N22
Micro User Show we unveil the mysteries and

show how your computer at home can send and Tlaur:d::rtgﬁsu"%?-
receive messages from all parts of the world. clo to

BT
o By handing in this voucher
at the door you save £1 off
(o] the normal admission
price of £3 {adults) and
£2 (children).

)
Reduced prices for SAVEMONEY with (.)
School/College our Special Travel v
Groups and Hotel Offer

Entry only £1 per student if Visitors to the Show can obtain
bookings are made in cut-price rail tickets from ANY
advance. Send your cheque station in the United Kingdom
(made payable to Database - plus special reduced prices

ail London hotels, Write to:

BBC MICR
<

10am-4pm, Sunday, 2!

HIEI}E—EII ;;ira- Pa

Electron & BBC Micro User Show Travel Offer. PO Box 1, St

H..'Ll:l.". Lrove

Wood Green, London N22.




ELECTRON JOYSTICK INTERFACE -
Electron users! This is the add-on sveryone wants. |5
Electron switched joystick interface from First Byle - available now
with free conversion lape thal vastly exlends your game range right away.
The interface operates with all *Atari-style” 9-pin joysticks, and its many
advanced design features put it way out in front for quality and reliability.
That's why, 1o date 15 major software houses are already bringing out

games thal work directly with the First Byte Electron Joystick ln?lrl'n:& .
and many more are sure to follow.

FREE conversion tape - play_all these lop games right now
Every Electron Joystick Interface comes with a free conversion tape,
s0 you can use some of the most popular games ground fight now:;

L LI RET A RER R ]
aEEEERARS

Parignacymn
The conversion tape also allows you to configure most other games lor
joystiek centrol. |

Gamas specially for the First Byle Interface
All thesa major software housas are bringing out games that work
with the First Byte Electron Interface, with no conversion tapa neaded.

The First Byte Electron Joystick Interface - available now from all
good dealers and W. H. Smith.

-

s 7

Look at these advanced design features.

Wigrxs with all ‘Alan- g
giyle” Spkn joyshicks
and wtidses rapid-fire
made a9
Qulckshot 2

Cusiom-bullt ¥
S0 -
co-orfineled case
in high-impact plastic
Special Nimanis énduna
thatl when the poystick is

plugged in, The case lakes 1he
gir@n, pof the soldered |jounts

lm

Only 2 ghips for ultre-
bl ity o

nEumpiion

gnsuring safe
aperailon with

ina Ebpctron;

—=1 Gald-plated

connaciors

nEure a

parfect contasi
Walal polarising key

&hd rykon and caps

engure positive locking

First Byte Computers,
10, Castlefields,
Main Centre, Derby.
DE1 2PE

Tel: Derby (0332) 365280
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Make your games come alive with multi-coloured shapes and characters. Arcade quality
high-speed games are yours if you have an Electron, the ability to write BASIC programs
and GAMEMAKER 2.

Design your own: T Control them
Flying Ships e with simple
Walking Men commands, e.g.
Chasing Monsters

Flashing Eyes =GM left 1
Beating Wings S B B «GM up 1

«£asy to use menu style

=32 shapes each with 2 images

=48 possible images

«Different sizes — max. 16 x 24 pixels
=Naming facility for library usage
«Iape save and re-load

ImFuT TAFE-FILE

=Simple commands from BASIC
«=Variable movement speed

x«Collision detection with other shapes
:Variable animation speed

=Name prompter via 1 key

=Low memory usage

Become an ELECTRON GAMEMAKER 2

Send the coupon below for your copy
Price includes postage, VAT and our guarantee.

T 110LLY Computers Ltd Please send me copies of GAMEMAKER 2.
PO Box 17 | enclose £ in payment.
West Yorkshire N

BD16 31)




PROCinitialisg

PROC;
PROCH
PROCc
PROCd
PROCe

gen — dalet
colour-off to see it being daiePHDC-

Usas tex :
E win Ijﬂw - ] :
and instructions S to display the title

Sets up the arr
characters ang
New ship

Enemy ship fires back
ove ground forward,

Fire laser.

d¥5, sets the high
mes, defines thea
tha envelopes used

DOOM RUN by Allan Mor-
riss published in July edi-
tion of The Micro User
inspirad me to write this
game,

| couldn’t fully understand
Doom Run — there ware about
70 variables — but | managed
to grasp the basic principles
used in creating the 3-D effect
which allowed me 10 create
my own J3-0 space game,
Starfighter.

The ground appears 10
move below the ship although
nothing actually moves at all,

It is made up of three
colours, two are set to green
and one to black. By changing
the one sat to black the ground
appears to move.

By selecting the colours
carafully, the enemy ship
appears to pass under and
over certain objects rather like
a sprite,

The ship is exclusive-ored

A brilliant 3D action game
by ROLAND WADDILOVE

with the background. The
resulting colour is either the
same as the ship — making it
appear to pass over the object
— or the same as the
background - making it appear
to pass under it.

A game like Starfighter
must be made to run as fast as
possible, so the procedure
names have been kept short
and the resident integer vari-
ables have been used. Unfor-
tunately this makes the pro-
gram difficult to follow.

When typing in the pro-
gram, some lines will be
apparently too long to fitin. All
the abtreviations for the Basic
key words must be used.

If you still have trouble, use
two lines = it will not make any
difference to the program.

Movember 1984 ELECTRON USER
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Here’'s something SPECIAL from

Y P

= o | RANEER: ?S‘SAUI.'ILh;--f'l |

Post ta: Classic Arcade Games offer, Electron User, 68 Chester Road, Hazel Grove, Stockport SK7 SNY

- |
[ | Fieas_e send copy/copies of O Electron tape £5.95 ¥
J Classic Arcade Games. O BEE Micii maed EEOR i
= 1‘I Er‘l:iﬂﬂ-& a cheque/PO No, bl apimpan =
ar :
{9 tick]
J made payable to: Database Publications Ltd. bt i
: [ |
= MName =
B Address g
: ]
: :
[
Tel: )

l Post code el: No l
: [ ]
. ol

elec%

We've commissioned
four rip-roaring
games for the
Electron and

BBC Micro

Three of this high-
powered collection

are top-rate machine-code
versions of arcade classics
and the fourth is a
thrilling real-time
adventure game.

There's hours of
enjoyment and something
to suit everyone in this
unique value for money
collection

SNAPMAN - Guide your
man through the maze as he
munches energy pellets and
avoids hostile aliens

ALIEN INTRUDERS -
With only your laser for
protection you must destroy
the waves of aliens who
threaten to engulf you

PANZER ATTACK - You
are a tank commander
engaged in vicious combat
against encircling enemy
forces

MAYDAY — A futuristic
adventure! As captain of an
interstellar cruiser you must
guide the sole survivor of a
stricken space freighter
through the wreckage of his
craft. If you fail to recover
those vital medical supplies
a whole planet is doomed|!
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The Electron WofS@

LAST month wa talked
about how to use the
SOUND command to tell
the Electron to make a
noise.

We saw how entering:

SOUND 1,-13,30,20
ar;
SOUND 1,-15,%0,40

could produce noises from the
micro. The basic structure of
the command was seen to be:

SOUND channel,loudness,
pitch, duration

and, for the time being, we
kept channel as 1 and loud-
ness as —15, concentrating on
the pitch and duration par-
ameters. These had ranges
between 0 and 255 and
controlled the highness or
lowness and the length of the
note.

We also saw that in the
West at |least our ears have
learnt to expect that the pich
changes in regular steps. The
most fundamental of these
steps is the semitone.

Run Program | and you'll
hear a series of notes, each
being higher than the next by a
regular amount. This amount
is 8 semitone and consists of
an increase of four in the pitch
parameter,

10 REM PROGRAM I

20 REM SEMITOMES

30 FOR rise=0) TO 44 STEP
i

40 SOUND 1,-15,52+rige,5

o0 NEXT rise

60 SOUND 1,-15,100,10

Frogram |

It's not all that interesting to
listen to, is it? The next basic

can help
to write
your tunes

Part 1l of NIGEL PETERS’
new series on making the
most of the Electron’s
sound channels

building block of Western
music is the tona.

Program |l produces a
rising series of notes, each
one a tone apart.

10 REM PROGRAM II

20 REN TOMES

30 FOR rise=0 TD 40 STEP
8

40 SOUND 1,=13,32¢rise,s

S0 NEXT rise

&0 SOUND 1,-13,100,10

Program I

Again, it's not very interes-
ting is it? However, there are
two things to notice.

The first is that both the
programs have used a FOR . ..
NEXT loop which cycles
around a single SOUND com-
mand. Each time round the
loop control variable, rise, is

increased by four or eight.
Since this is added to the

pitch parameter sach time

round, the note rises in steps

10 REM PROGRAM 111

20 REM A SCALE

30 EHEHD 51'15152;5
40 SOUND Ip'ISq-ﬁﬂ'.ﬁ
30 SOUND 1,-15,68,3
60 SOUND 1,-15,72,5
70 SOUND 1,-15,80,5
80 SOUND 1,-15.88,3
90 SOUND 1,-15,96,5
100 SOUND 1,-15,100,10

Program Hf

of a semitone or a tone.

The second thing to notice
is that using FOR ... NEXT
loops ensures a regular in-
crease in pitch for each
successive note. Butits hardly

exciting and sounds somehow
incomplete.

Run Program [l and | think
vou'll agree it sounds much
more satisfying.

These eight notes form a
scale, a musically pleasing set
of sounds that somehow seem
grouped together. You'll
notice that if you play the first
note:

SOUND 1,-13.32.39

and then the last note:

SOUND 1,-15,100,10

they seem to be the same
note, but one is higher than the
other. The difference is known
4% an octava.

SU‘UHE 1-'!51 HE-.IU

gives the same note, another
octave higher.

If you notice the differences
in the pitch parameters of each
of the SOUND commands in
Program |1l you'll see that the
differences are 8, 8, 4, B, 8, B,
4. This ordered sequence of
increases in pitch produces a
scala.

The trouble is that we can't
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aasily use a FOR . . . NEXT loop
to play the notes as the STEP
would have to keep varying.
And the way Program Il does
it, using one SOUND after
another, is rather inelegant to
say the least.

Program IV shows a much
better way of playing a scale.

10 REM PROGRAM IV

20 REM A BETTER SCALE

30 FOR note=sl TD 7

40 READ pitch

50 SOUND 1.=13,pitch,3
50 NEXT note

70 SOUND 1,-15,100,10

80 DATA 52,40,48,72,80,.8

8.%

Program IV

Here we're back to the good
old FOR ... NEXT loop again.,
cyecling round a solitary
SOUND statement.

This is achieved by putting
~all the pitch parameters we
want in the DATA statement
of line 80 and READing them
off ona after anotherin line 40,

As you can sea, it's a much
more elegant way of doing
things. Also it's very easy lo
change the DATA statements
50 vou can have any scale you
like.

Just put in the numbers you
want and the program does
the rest. With Program 11l we'd
have had to change it line by
line.

Program V shows another
way of doing this. PROCpick-
scale allows you to choose
which scale you want, while
PROCplayscale does it for you.

PROCplayscale is very
similar to Program IV, but we
don't have to change the
DATA for new scales.

This is because the DATA
line doesn’t contain the actual
pitches of the notes to be
played. It contains the num-
bers that have to be added 1o
the first pitch to get the
reguired note.

This is the offset, Each time
round the loop in PROCplay-
scale, line 140 READs the
DATA line to find the required
offser.

Line 150 then adds this 1o
the basenote picked in PROC-
pickscale and plays it. The
result is the scale of your
choice,

This technigue of using an
offset around a base note
comes in very useful when
You re writing your own tungs.
You can write the program and

10 REM PRDGRAM V
20 REN MORE SCALES
30 REPEAT I
40 PROCpickscale Z
S0 RESTORE |
&0 PROCplayscale '
70 UNTIL FALSE
80 END .
90 DEF PROCpickscale |
100 INPUT"‘"What nusber s
hall the scale start at".ba
senote
110 ENDPROC
120 DEF PROCplayscale
130 REPEAT
140 READ offset
150 SOUND 1,-15, basenote |
toffset, 5 i
160 UNTIL offset=48
I70 DATA 0,8,14,20,28,35,
44,48
180 ENDPROC

FProgram V

all you have to do if you want
to change the tune is adjust
the DATA statements.

Howevear, lat's laave that for
a minute and have a look at
how to get tha Electron to play
tunes. So far all we've done is
play notes which have in-
cregsed in pitch by fixed
amounts.

Each note exceapt the final
ongl lasted for the same
amount of time and, frankly,

10 REN PROGRAM VI

20 SOUND 1,-15,100,10
30 SOUND 1,-15,108,10
40 SOUND 1.-13.92,10
50 SOUND 1,-13,84,10

40 SOUND I..'_I!-.?E.IH

- \ o ——

Program W/

the whole effect was boring.

If we want to play an
interasting tune we have to
vary both pitch.and duration.
Program V| does this to
produce some very simple
computer music.

It's just a string of SOUND
commands, one after the

10 REM PROGRAM VII

20 REPEAT

30 READ pitch,duration

40 SOUND I,-15,pitch,dur
ation

50 UNTIL duration=0

&0 DATA 100,10,108,10,92
,10,44,10,72,20,0,0

e

Program Vil

other, but it works,

A better way of doing it 15
shown in Program VIl which
puts the values of both pitch
and duration in a DATA line.

This plays the same tune as
before, but notice that it
needn’t always be the same
ona.

You could figure out your
own tune, working out its piteh
and duration parameters and

replace line B0 with your own
values,

In fact Program VIl is a
Universal Tune Playing Pro-
gram.

The trouble is that you have
to figure out what goas into
the DATA statements. Happily
this isn't all that hard — you just
mess around with the pitch
parameters going up and
down in steps of four and eight
{and occasionally two).

A little practice and you'll
soon get it right.

However, since you'ra
trying to write tunes for your
Electron. why not get the
Electron to help you? Program
VIll does the trick.

All you have to do is to enter
the pitch and duration that you
want for the beginning of your
tune and after it play it by ear.

The Electron allows you 10
try out the note you want and,
if it's right, add it to the tune.

When you're satisfied, just
press the 3 key and you'll find
the pitch and duration par-
amaters of your tune displayed
in order.

As it's written, there's only
room for 20 notes, but you can
increase this by changing the
DIM statements. When you've
written the tune. Program VI
will play it for you.

And that's it for this month.
I'lf leave you fo play around
writing tunes on your Efectron.
If vou come up with something
nice, do send it in.

10 REM PROGRAM VIII
20 PROCinit
J0 REFEAT
40 PROCaenu
50 UNTIL counter=20
&0 END
70 DEF PROCinit
BO VDU 23,1,0;0;0;0:
90 DIN pitch(20),duratio
n(20)
100 counter=0
110 ENDPROC
120 DEF PROCaenu
130 CLS
140 PRINT *°"SPC(&) "PRESS
THE KEY FOR CHOICE"
150 PRINT *""SPCL&)"1) PL
AY TUNE"
160 PRINT '°'SPCI&}"2) RD
D NEW NOTE"
170 PRINT "' °SPCL&)*3) DI
SPLAY NOTES®
180 wait=BET

e

Frogram Vil

STl s e LT BT R

190 IF wait=4% THEN PROCp
1aytune: ENDPROC

200 IF wait=30 THEN PROCa
ddnote: ENDPRELC

210 IF wait=5! THEN PROCd
fsplay:END

220 PROCeenu

230 ENDPROC

240 DEF PROCaddnote

250 CLS

250 counterscounter+l

270 REPEAT

280 INPUT “““"Enter the p
itch of the next note. * pi
tch

290 pitchlcounteri=pitch

J00 INPUT °“""Enter the d
uration of the next note. *
deration

310 duration{counteri=dur
ation

320 PROCplaytune

350 PRINT '"""Press the Y

e Si—

key if you want the last®’
*note in the tune."
340 wait$=GETH
350 UNTIL wait$="Y" OR mwa
itg="y"
340 ENDPROC
370 DEF PROColaytune
380 FOR note=l TO counter
390 SOUND 1,-15,pitchinat
e} ,durationinotel
400 MEXT note
410 ENDPROC
420 DEF PROCdisplay
430 CLS
440 PROCplavtune
450 PRINT " SPCI&) "PITCH
* SPCI&) "DURATION"
450 FOR note=l TO counter
470 PRINTTAB(B)tpitchinot
e)TAB{18) ;durationinotel
480 NEXT note
490 ENDPROC
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Partten of PETE BIBBY's

introduction to programming

You can work

wonders with

DIM statements

LAST month we finished,
for the time being, our
exploration of FOR
NEXT loops.

Now wa'll ba taking
another look at wvariables
and seeing how wa can
group together a lot of
similar information under a
kind of collective variable
name.

For the moment let's have a
look at a fairly trivial program,
As you can see, Program | just
INPUTs three numbers and
assigns them to variable
names:

10 REM PROGRAN I
20 INPUT "First nuamber”,
firstnusber
30 INPUT "Second nusber”
secondnusber
40 INPUT *Third nuaber”,
thirdnuaber |

It's hardly going to amaze
the micro world, especially
gsince it doesnt actually do
anything with the variablas it
has given values 10.

The point to notice s that
the variables have meaningful
names.

The first number input is
assigned to the numeric vari-
able firstnumber, the second
to the variable secondnumber,
and | leave it to you to figure
out the name of the final
variable.

These meaningful variable

names are axtremely useful
and the fact that Electron
Basic allows you to use long
variable names is a big plus in
its favour, It makes figuring out
how programs work a lot
gasier.

If Program | had been a vast
10,000 line epic, then all the
way through we'd know that
firstnumber was the first
number we'd entered and so
on.

These meaningful variable
names help us keep track of
the order that we entered the
figures. The trouble is that it
doesn’'t mean anything to the
micro.

Take a look at Program |l
and you'll get some idea of
what I'm talking about:

10 REM PROGRAM 111

20 INPUT *First nuaber®,
firstnusber

30 INPUT "Second number'
, secondnuaber

40 INPUT "Third nusber®,
thirdnusber

50 PRINT "First number®,
firstnusber

&0 PRINT “Second number®
, secondnuaber

70 FRINT *Third number”,
thirdnusber

10 REM PROGRAM 11

20 INPUT *First nusber®,
thirdnuaber

30 INPUT "Second nuaber®
Jfirstnuaber

40 INPUT "Third number®,
secondnumber

Here the first number
anterad is assigned to the
variable thirdnumber, tha
second to firstnumber and the
third 1o secondnumber.

To vou and me it seams
stupid = there's no rhyme,
reason or order to it all. The
Electron, however, doesn't
give a hoot and carries on
regardiess.

You may now be getting

some inkling of what I'm
talking about. In the first
couple of programs we
enterad three numbers and, as
is obvious from our use of the
variable names, we wanted to
keep some track of their order.

However while giving each
an individual mame that is
meaningful to human beings
helps us,. to the Electron
there's nothing to show that
they're linked

Let's take a look at Program
[l which still uses the mean-
ingful but unlinked wvariable
narmas.

The program takes in three
numbers and prints them out
in the same order they ware
inputted. The trouble is that
it's a bit laborious and the
variable names, while obwvi-
ously showing us their rel-
ationship, mean nothing to the
micro.

Program IV is a step in tha
right direction. The wvariable
names are all similar excapt for
the number at the end.

The trouble is that the old
problems still apply. While we
could look at a listing and, at a
glance, know the answer o
the guestion: Vs the sum of
the second and third numbers
fnputted egual ta the first
numbers” onthe Electronit’'s a
ot harder, Try it.

What we want is a way of
linking together a fot of

[0 REM PROGRAM IV

20 INPUT *First nusber®,
nuaberl

30 INPUT "Second nusber"
Jhusber?

&0 INPUT “Third nusber®,
nusber]

50 PRINT "First nusber®,
nusber]

40 PRINT “Second nusber"
Jnusber?

70 PRINT "Third nusber®,
nuabery

variables — that is, making a
list of them and being able to
call them up by & number
which refers to their positionin
the list

We need something similar
to number! and numbersd so
we could call up a value with
numbery where % is the
position in the list of variables
we want.

Electron Basic makes all
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this possible. Using a DIM
command we can dimension
an array of variables so that we
can refer to each of the
variables by a single numbaer.
Don't worry too much
about that last sentance — all it
means is that we can put a lot
of variables into an ordered |ist
and then pick out whichever
one we want by number,
Have a go at Program V
which is the same as the
previous one except that it
now uses one of these
mysterious arrays:

10 REM PROGRAM V

15 DIN nuaber (3}

20 INPUT *First number®,
nuaber (1)

30 INPUT *Second number®
Jnusber (2]

40 INPUT *Third nusber®,
nuaber (3}

50 PRINT "First nusber®,
nuaber (1}

&0 PRINT "Second nusber®
Jnusber(2]

70 PRINT *Third nuaber®,]
nueber (3)

Line 15 is the interloper. It
introduces a new Basic kay-
word DIM.

All DIV does is to dimen-
sion an array, which means it
sets up a series of variables all
with the same name except for
a number in brackets at the
end. It creates a numbered list

af varlable names.

In Program V the DIM
number {3} statement tells the
Electron that you want it to put
aside memory space for four
variables.

The first variable is
numberf(d), the second
number{?), the third
numberf2) and the fourth
number(3).

These all have the initial
value of zero. If you don't
believe me add:

17 PRINT nusber(0},
nuaber (1) ,nusber (2},

nuaber (3]

to Program WV and you'll see
their values printed out.

The DIM statement of ling
15 has set up four numeric
variables, all with a similar
narné but with different nums-
bers in brackets at the end.

If line 15 had been:

15 DIN nueber (3)

it would have set up six
variables, all with the number
stem followed by figures in
brackets ranging from O to 5.

MNotice that the DIM state-
ment sets up the variables in

tha array — which are tech-
nically known as elements —in
numerical order from 0 to
whatever the figure in the
brackets Is.

Motice also that there is
always ona more variable than
the number in the brackets.

This is because the list or
array of variables begins with
0. Very often programmers
ignore the O element of the
array and start at 1 so asnotto
get confused.

This is wasteful of memaory
and so looked down on by the
powars that be. | do it all the
timea!

While we're still with pro-
gram Y let's get acquainted
now with what can go wrong
with DIMs. Try leaving out line
15 altogether and you get the
dreaded:

Array at line 20

message. This is telling you
that you're trying to use an
array you haven't set up. You'd
be surprised how often this
can happen.

Another goodie is when you
try to make the array so big
that your poor little Electron
doesn’'t have room for it all.

If you change line 15 to:

15 DIN nusber (20000)

you'll get the awful:

Bad DIM at line 13

Basically you'va bitten off
maore than you can chew with
your DIM.

But enough of this. I'm sure
that, like me, you d never make
such elemeéentary armors,

Let's get back to the arrays
of linked alemants that weve
created with DIM.

So the DIM statement has
set up an array. Big deall
What's so special about an
array?

What's special is that the
number in brackets after each
of the variables = known as the
subscript — is a cunning little
beast.

It doesn't always have to be
a numbaear. It's quite possible 1o
be a variable in itself.

If this sounds like one of
those mirrors reflected in
mirrors sort of things, don't
worry, it's a lot easier than
that.

Have a look at Program VI,

_’

‘The subscript is a
cunning little beast’
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From Page 21

in which all is revealed.

The DIM of line 20 sats up
six alements of an array from
numberfQ) to number(5).

So far so good. The
important part of the program
comes in the next four lines
which consist of a
FOR...NEXT loop. This has
the control variable rndex,
which ranges from 1 to 5,
ensuring that the loop cycles
five times.

If you don’t know what line

10 REM PROBRAM VI

20 DIN nuaber (5]

30 FOR index = 1 70 3

40 PRINT "Input next nus
ber"®

50 INPUT nuaber (index)

&0 NEIT index

70 FOR index = 3 TO L 8T
EP -1

B0 FRINT *Nuaber® nuaber
(index)

90 NEIT index

40 is doing then you shouldn't
be reading this article!

The real meat comes with
the INPUT of line 50. Here the
number you enter is placed in
the variable numberfindex).

You'll notice that number
findex) is a subscripted vari-
able, like the ones we've met
in the arrays set up with the
DIM staternant.

The difference is that
instead of the brackets at the
end of the variable containing
a number such as 0,1 or 6 it
contains a variable, index.

This isn't a5 odd as it may
seem as, when you think about
it, index is going to vary from 1
io 5 as the loop spins round.

The first time round the
loop, index is 1 s0 number
findex) becomes number(1/.

When index is 2, the value
typed in I8 put in number2).

As the loop cycles and index
changes, so each number
input is placed in a different
element of the array dimen-
sioned in ling 20,

Try doing this using the
method of Program V and
vou'll see what &n improve-

‘Arrays are very
powerful
programming tools’

ment in efficiency is brought
about using an array combined
with a FOR ... NEXT loop.

The last three lines of the
program form another FOR . . .
NEXT loop with the loop
control variable going
downwards in steps of 1.

Lina BO prints out number
findex) each time and as index
is going down from 5 to 1 the
numbers you entered are
printed out in reverse order.

If you'd decided yvou only
wanted every other number
the STEP parameter of line 70
could be -2,

This would produce three
numbers, in reverse order of
antry. Don't just take my word
for it — try it and see.

So setting up - dimension-
ing — arrays of linked variables
{elements) and combining
them with FOR... NEXT
loops can give us a'lot of
powar over how we can
handle lists of numbers.

Program VIl shows this in
action.

Here we've actually used a

10 REM PROGRAM VII

20 INPUT “How many nusbe
r§", span

40 DIN nunber (span)

40 FOR index = 1 TO span

30 PRINT “Input next nua
ber"

60 INPUT nusber (index)

70 NEXT index

B0 INPUT "Which of the |
ist would you like", positi
oninlist

20 PRINT "The number is
*rnumber (positioninlist)

variable span 1o decide how
many alements we want in the
array. Line 30 dimensions it
according 1o the value entered
in response to line 20.

Lines 40 and 70 form a FOR
.« NEXT loop which tells you
to enter the numbers you want
to put into the array. This is
where you regret it if youve
made span too large.

All of that should be fairly
familiar to you by now. What
happens next isn't.

Line 80 asks you to enter
which element ofthe array you
wish to be printed out. In other
words, which antry in the list
you want referred to by its
position in the list,

When you have made your
choice il puts the number you
enter intd the variable position-
iniist,

Then line 90 prints out that
element of the array, If
positioninlist is 3, number
fpositioninlist) will print out
the third number you entered.

If it is°10, than it will print
out the number in the 10th
position.

As you can see, by using a
variable in the subscript of an
array —the bitin brackets —vyou
can pinpoint each element of
the array at will. This, as you
will find later, is & very useful
technigue.

Finally, you may be asking
yvourself whether we can have
string arrays as well as the
numeric arrays wa've been
using.

The answer s ves, as
Program VIIl shows:

Hersa wa'va used a string
array name$ and a numeric
array mark. The FOR ... NEXT
loop gets us to enter the

10 REM PROGRAM VIII
20 DIM name$(3), nmark(3)
30 FOR topofclass=1 70 3|
&0 PRINT "Enter name of
{nuaber "jtopofclass

50 IMPUT name$(topofclas
-]

&0 PRINT "Enter "jname$(
topofclass)i™'s mark."

70 INPUT mark(topofclass

B0 NEXT topofclass

90 INPUT “Enter nuaber o
 position " position

100 PRINT name$(position)
" got "ymark(position);" =
arks."

names of the top three
children in a class and the
marks they got.

Than all we have to dois to
enter the child's position in
class and the program will
print out it nama and mark.

I'll leave it for you to figure
out how it works. [t's not too
different from the previous
programs.

The point to note is that by
having two arrays, one of
names and the other of marks,
we can refer to both with just
one subscript.

If we had 10 parallel arrays
like this we could still use the
one subscript to get 10 pieces
of information such as name,
age, mark, sex and 8o on.

As you'll no doubt see,
arrays are very powarful
programming tools.

And there’s lols more [0
them, as we'll find out next
fimae.
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HARDWARE REVIEW

ASK any micro user what
extra facilities he desires
and a printer is sure to be
near the top of the list.

The lack of a printer
interface on the Electron must
have put a number of potantial
users off the machine.

The Mushroom printer/user
port is one of several that have
been produced to fill the gap
and it also includes another
useful device — a BBC-typa 8
bit user port.

Unpacking reveals a rather
neat unit with an edge
connactor at one end and the
normal Electron expansion
connector at the other.

Down the side are the
printer and user port connec-
tions, these being exactly as
those on the BBC Micro.

With the unit comes a four
page instruction booklet and a
tape containing the software
necassary to run & printer.

The booklet tells you how to
connect a printer in simple,
easy to follow steps. The cable
required is the same as that for
a BBC Micro

The software driver tape
will assemble machine-code
at any address in memary that
vou desire. It is a good idea to
make several versions at
various addresses and save
themn for use with different
programs,

The other side of the tape
contains a separate program,
allowing you to print graphics
screens, This program is for
the Epson MXBO, but should
work with Epson-compatible
printers such as the Shinwa.

Incidentally, you may feal
that having to load a separate
program to make the printer
work is something of a
nuisance, but really the
assembled code loads in &
matter of seconds and the
advantage to doing it this way,
instead of having the program
in ROM, is that it makes the
unit compatible with other
BXpansions.

The other half of the unit
contains the user port —
basically, a device which
enables the micro to com-
municate with the real world.

In this unit you have eight
lines which can be set
individually for input or output,
plus two lines for handshaking.
This is a fancy term for a
system which makes sure that
the micro and the device
attachad to it only transfer

User portal to
whole new worlds

infarmation when they are
both ready.

As far as it goes, the booklet
i clear in giving you Instruc-
tions to use this port. How-
ever, it really doesn’t go far
enough for my liking.

The chip used to creata
these ports is the 6522,
known as a Versatile Interface
Adapter (VIA), which is the
same as that used by the BBC
Micro. It is quite 8 complex
dovice but, if you take the
trouble to master it, is
extremely useful.

Applications include a
switched-joystick interface,
analogue/digital port. tam-
perature controllers and plot-
LBrs.

| appreciate that for Mush-
room to include a treatise on
its full use would have
considerably increased the
cost of producing the manual,
but | do think that they could
perhaps have pointed the user
in the direction of a suitable
reference.

| ghall rectify this immedi-
ately by recommending a book
that not only includes a
detailed description of the
6522, but also gives you a
number of applications 1o try -
Interfacing Projects for the
BBC Micro by Bruce Smith
(Addison-Wesley £6.95).

To use this book {or, indeed,
any BBC application for the
user port), all you have to
remambar is that the Mush-

room interface maps the user
port one page lower in
memaory. That is, any referan-
ces to mamory at &FExx in the
Beeb should be changed to
& FDxx for the Electron.

To sum up, this is a very
mice unit, well constructed,
and assuming that you are
prepared to do your own
research on the VIA can be
definitely racommended.

Please experiment with the

user port — it will open up
whole new worlds.
Barry Pickles

Snappy
ROM

| HAD the opportunity
recently to try out Acorn's
ROM filing system with a
couple of games, Hopper
and Snapper.

The Plus 1 can accom-
modate both cartridges at
once, so | plugged them in to
the sockeats beneath the spring
loaded flaps on top and
switched on

A rather strangled beep is
heard instead of the usual
longer note, and by the time |
had sat down Snapper had
loaded. This is far better than
the usual three or four minutes
loading time of the cassette
games.

The actual games them-

selves are no different to the
cassette versions, but are far
more convenient on ROM
cartridges.

Whenever Break is pressed,
or the Electron switched on,
the game on the cartridge
nearest to you is loaded, taking
about 10 seconds.

To load the program on the
cartriclge furthest away, you
press Break, and while the
loader is being transferred Esc
can be pressed to abort the
procass.

The ROM filing system is
still active, *CAT printing a list
af all the files an both
cartridges. The other game
can then be loaded and run
with CHAIN "name"’,

If you want to load a
program on cassette, the
cassette filing system must be
selected with *TAPE and the
program loaded in the normal
manner,

The ROM filing system is
great, and | can’t wait to get
my hands on a paged ROM
such as Lisp, or Forth if it
comes out.

My only criticism is that the
cartridges cannot be left in all
the time.

This i because whenavar
Break is pressed the software
on the nearest cartridge is
loaded, which could overwrite
an important program you
were working on, and
whanaver you switch on to use
the Electron for something a
little more serious, the game
loads immediately.

It's too hard to resist not
having just one more go . . .

Roland Waddilova

IT'S A BOLT ON GOODY

IF you've aver anvied Beab
users their sideways ROM
facility, help is at hand in
the form of this neat
ROM/RAM expansion
board from Slogger Sys-
tems.

It bolts on to the back of
vour Electron, the Electron bus
is carried at the rear to allow
other units to be attached and
the unit is fully compatible
with Acorn's Plus 1 interface.

The unit is vary well
constructed and encased in
tough plastic. It provides eight
sockets for eight or 16k
ROMs.

On the right hand edge are

three sets of jumper switches.
These select the following
options: all sockets accept
8/16k ROM; right hand socket
accepts 4k ROM; right hand
spocket accepts Bk RAM;
redefine ROM page numbers.

This latter option IS neces-
sary for use with the Plus 1
since it rasarves certain ROM
pages for its own use.

All this is explained in the
manual supplied with the unit,
which includes a detailed
description of the ROM filing
systam, and is about the best
piece of documentation I've
sean.

The ability to use RAM in

one of the sockets is some-
thing that will really come into
its own when discs become
available, and the manual
includes a short machine-code
routine to read/write to Ram or
aven to read any ROM plugged
1n.

Most of the ROMs available
for the Beeb will work with this
unit, including View and the
Graphics ROM, but it might be
as well before buying and if
you are unsure to ask your
dealer to try it out first.

What more can | say? It's
well built, wall documented
and well recommended! .

John King
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The Electron

hasadded even more

strings toits bow:

The list of top quality soft-
ware for the Acorn Electron 1s
growing all the time.

Asyou cansee, theres already
an outstanding selection of excit-
ing programs covering everything
from monsters to music and
murder to marriage guidance.

And ultimately, the Electron
will enjoy a range of software as
comprehensive as that of its
illustrious big brother, the much-

acclaimed BBC Micro.

You'll find all the programs
featured here at your local Acorn
stockist. (To find out where that
is, simply call 01-200 0200.)

Alternatively, you can send
off for the Electron catalogue
and order through the post by
writing to Acornsolt, ¢/o Vector
Marketing, Denington Estate,
Wellinghorough, Northants
NN8 2RL. Tel: 0933 79300.

GRAPHICS: Craphs & Charts,
Creative Graphics, Picture Maker.

BUSINESS: Personal Money
Management, Desk Dhary.

EDUCATION: Tree of
Knowledge, P