The mains adapter

If your mains adapter is of the type fitted with a mains lead and plug, please note that the drawing on page 3 shows a mains adapter with an integral plug. The section entitled 'The mains adapter' on the back of the title page should be ignored. Please read the text below instead.

IMPORTANT

The wires in the mains lead of the mains adapter are coloured in accordance with the following code:

Blue: Neutral

Brown: Live

As the colours of the wires may not correspond with the coloured markings identifying the terminals in your plug, proceed as follows:

The wire which is coloured blue must be connected to the terminal which is marked with the letter N or coloured black.

The wire which is coloured brown must be connected to the terminal which is marked with the letter L or coloured red.

If the socket outlet available is not suitable for the plug supplied, the plug should be cut off and the appropriate plug fitted and wired as previously noted. The moulded plug which was cut off must be disposed of as it would be a potential shock hazard if it were to be plugged in with the cut off end of the mains cord exposed. The moulded plug must be used with the fuse and fuse carrier firmly in place. The fuse carrier is of the same basis colour* as the coloured insert in the base of the plug. Different manufacturers' plugs and fuse carriers are not interchangeable. In the event of loss of the fuse carrier, the moulded plug must not be used. Either replace the moulded plug with another conventional plug as previously described, or obtain a replacement fuse carrier from an authorised Electron Microcomputer dealer. In the event of the fuse blowing it should be replaced, after clearing any faults, with a 3 amp fuse that is ASTA approved to BS1362.

*Not necessarily the same shade of that colour.
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1 What is a computer?

___________________________________________________________________________________

A computer is a general purpose electronic machine that can be instructed to do a great variety of things - play games, perform complex calculations, store and retrieve information, display graphs and so on.

You can ask a computer to do things directly - by typing commands on its keyboard - but for complex tasks, a whole series of instructions is usually written and stored in the computer's memory. The computer can be instructed to call up these instructions one by one and carry them out, very fast. (Your Electron can carry out, or 'execute', over 250,000 separate instructions every second.)

A series of instructions like this is called a program. Programs can be recorded onto cassette by using a suitable cassette recorder in much the same way as you might record a piece of music. The main difference is that the recording is made from a computer, and is played back into the computer again. You can buy pre-recorded programs which have been written by other people, and to start you off, several programs are provided on the Introductory Cassette which comes with your Electron.

The first part of this book describes how to set up your computer, and load and run the programs on the Introductory Cassette. For information on other programs available for the Electron (the general name for programs is 'software'), write to:

Acornsoft Limited

4a Market Hill

Cambridge CB2 3NJ

The remainder of this book (chapter 4 onwards), and the book Start Programming with the Electron, will tell you how to write your own programs on your Electron computer. You do not need to know this in order to use your computer, as there are many commercially available programs - but we hope that you will be interested and will want to find out more about your Electron.

2 Getting started

___________________________________________________________________________________

Welcome to the Acorn Electron microcomputer!

Chapters 2 and 3 explain how to connect your Electron to the mains and to a television or monitor. Please read them carefully before continuing.

Checklist of items
Apart from this User Guide, you should have the following items in the box you've just opened:

-
An Electron Microcomputer

-
A mains adapter

-
Guarantee registration card

-
An aerial lead about two meters long for connecting the computer to your television set

-
The Introductory Cassette

-
A book called Start Programming with the Electron
If any of these items are missing, please contact your supplier.

Additional items
You will also need the following:

-
A television set, or a good quality monochrome or colour monitor

-
A mono (or stereo) cassette recorder, preferably with these facilities:


An external motor control facility


Record/playback socket(s) where the playback volume is controlled by the volume control

If you are going to buy a cassette recorder specifically to use with your Electron, your supplier will be able to recommend a suitable machine. However, most domestic machines can be used with good results, and chapter 3 gives details on how to connect a cassette machine to the Electron.

Connecting the Electron to your television set
Please refer to the diagram.
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If you are using a monitor rather than a television, then ignore this section, and read the section opposite, 'Connecting the Electron to a monitor'; otherwise read on.

You need to use the long TV lead provided to connect the Electron to your television set, and one end of this should be plugged into the aerial socket on the back of your television set, having first removed any aerial lead already connected. If your television uses its own aerial mounted on the set, you will need to find the aerial socket marked AERIAL, or ANT, or UHF etc.

The other end of the lead should be plugged into the socket marked 'UHF TV' on the left hand side of the Electron case. If you look at the case, you will see four sockets side by side. If you then look at the bottom of the case underneath the sockets, you will see that the name of each socket is engraved there. (The 'UHF TV' socket is the one on the extreme left.)

Now switch on the television.

Connecting the Electron to the mains
The mains adapter which comes with the Electron has one lead which should be plugged into the socket on the right hand side of the Electron case. This socket is engraved '19V AC POWER IN'. The mains adapter itself can be plugged into a domestic 13A socket.

Having connected the mains adapter to the Electron and to the mains, the computer is now on. As soon as the Electron switches on, you will hear a 'bleep', and the yellow light on the left hand side of the keyboard comes on. If this does not happen, first check that your 13A socket is working and is switched on (if it has a switch), and, if it still does not work, contact your local dealer.

Tuning the TV to the Electron
The Electron should now be connected to the mains adapter and switched on, and the TV lead should be connected to your television and to the Electron. The next thing to do is to tune your television.

First of all, turn the TV volume control to minimum - the Electron provides its own sound.

Most TVs have either a number of push-buttons or a single tuning knob for selecting TV stations.

Push-button tuning
Choose and select a push-button you don't normally use, and turn its tuning knob as far as you can in one direction, then turn it slowly the other way until the following message (or something very similar) appears on your television screen:

Acorn Electron

BASIC

>

Single tuning knob

Turn the tuning knob as far as you can in one direction, then turn it slowly in the other direction until something like the message above appears on your television screens.

Connecting the Electron to a monitor

This section only applies if you are using a monitor rather than a TV.

Monochrome monitor
You will need to acquire a special lead which should be available from the supplier of the monitor. The end of the lead which plugs into the Electron should be inserted into the socket marked 'VIDEO' on the left hand side of the Electron case. If you look at the bottom of the case, you will see that the name of each socket is engraved there.

Colour (RGB) monitor
A special lead should be supplied with the RGB monitor to plug into the Electron. The end of the lead which plugs into the Electron should be inserted into the socket marked 'RGB' on the left hand side of the Electron case. If you look at the bottom of the case, you will see that the name of the socket is engraved there.

Now try something
Take a look at the TV screen. If you have already pressed any keys on the Electron's keyboard you will probably see something unintelligible displayed on the screen. To remove this, press the key on the keyboard marked BREAK. Then press any keys you like on the keyboard - as many as you like - you cannot damage the computer whatever you press! The little flashing line on the screen is called the cursor and is to show you where the next character you type will appear.

If you press the RETURN key at any stage, a new line is started and the computer will probably display a message on the screen immediately underneath what you've typed, such as

Mistake

or

Syntax error

or something else. Don't take any notice of this; the Electron's command of the English language isn't quite as good as yours! Later on we will show you how to tell the Electron to do things for you by using its own language called BASIC.

If you press a key and hold your finger on it, you will notice that after a short time, the character displayed on the screen repeats itself over and over until you take your finger off the key again.

If the yellow light to the left of the CAPS LK is still on, then letters of the alphabet will appear on the screen as capital ('upper case') letters.

To type small letters, press the SHIFT key and hold it down while you press the CAPS LK key. The yellow light goes out, and you can now type 'lower case' letters on the screen.

To get back to capitals, press SHIFT and CAPS LK again - the keyboard is now locked into producing 'upper case' letters again.

Spend some time playing with the keyboard if you aren't very familiar with the layout, and if anything strange happens, just press the BREAK key. This will clear the screen and you can continue. When you get to chapter 5 the keyboard operation is explained in detail.

The different typefaces used in the book represent the following:

-
Ordinary text appears like this, or like this for emphasis.

-
Text typed into the computer or displayed on the screen appears like this.

-
Words like RETURN mean that you press the key marked RETURN rather that actually type in the letters R E T U R N .

3 Using a cassette recorder

___________________________________________________________________________________

Introduction
When you have learnt to write programs that enable the Electron to do things for you, it will soon become obvious that you need to make a copy of these programs for future use. One very good reason being that when you switch off the Electron, everything you typed into the computer is forgotten. The Electron gives you the facility of recording your programs onto cassettes for future use (just as you might record music).

Not only this, but you can then play back pre-recorded programs for the Electron which other people have written, and make them work on the Electron.

This chapter tells you how to set up your cassette recorder for saving or loading programs. These programs will show you some of the things the Electron Microcomputer can do.

First of all, you need to connect a suitable cassette recorder to the Electron.

Connecting a cassette recorder
The sort of lead you need to connect the Electron to a cassette recorder depends on what type of sockets are fitted to your cassette recorder. One end of the lead must have a 5-pin or 7-pin DIN plug fitted, and this plugs into the socket on the left hand side of the Electron case marked 'CASSETTE' - you will find the name engraved on the bottom of the case immediately below the socket.

The wiring diagram overleaf shows the wiring of the CASSETTE socket on the Electron as you look at it from the mating side.

Your nearest Electron dealer or hi-fi dealer should be able to help provide the correct lead if you have any problems, especially if you show him the drawing.
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Cassette interface

PIN
1
OUTPUT TO CASSETTE (RECORD) LINKED TO PIN 4

2
COMMON

3
INPUT FROM CASSETTE (PLAY)

4
OUTPUT TO CASSETTE (RECORD) LINKED TO PIN 1

5
NOT CONNECTED

6
MOTOR CONTROL SWITCH

7
MOTOR CONTROL SWITCH

To help you out of immediate difficulties however: if your cassette recorder has a 5-pin DIN socket for record/playback, then you can use a standard 5-pin DIN to 5-pin DIN lead between the Electron and the cassette recorder. The only disadvantage of this is that the Electron will not be able to control the cassette recorder's motor (assuming that your cassette recorder has the facility for externally pausing the tape while it's playing). This facility isn't absolutely necessary, but it does mean that instead of the Electron stopping and starting the tape automatically, you will have to do it manually.

If you find that you are listening to the Introductory Cassette via the cassette machine's internal speaker, you may want to insert a plug into the earphone or external loudspeaker socket to stop it - computer programs sound like a screeching noise which is not pleasant! If in doubt, ask your local hi-fi dealer how to do this on your particular machine.

Motor control
If your cassette recorder has a motor control facility and you are using it, then you can ignore any messages asking you to stop the tape - this will be handled by the Electron automatically. All you need to do is to press the PLAY button on the cassette recorder when you first start loading the first program (explained in chapter 4) and leave it on.

If your cassette recorder does not have motor control, then you must stop the tape as indicated by the computer.

You are now ready to use the Introductory Cassette.

4 The Introductory Cassette

___________________________________________________________________________________

The Introductory Cassette contains lots of interesting demonstration programs which are recorded on both sides of the cassette. If you start at the beginning of side A and follow the directions in this chapter, the computer will take you through each of these programs in turn. When you get to the last program on side A, you will be asked to turn the cassette over and continue on side B.

You will notice that the programs on side B start about a third of the way along the tape. The reason for this is that there are four extra programs at the beginning of side B and at the very end of side A which relate to the book Start Programming with the Electron. When you have got more familiar with your Electron and start using this book, then rewind the tape to the beginning of side B and follow the directions given in the book.

This chapter deals with the demonstration programs only, so insert the cassette into your cassette recorder - side A uppermost.

Adjusting the volume control and loading the first program
On some cassette recorders, the volume control setting must be adjusted first before the Electron can 'hear' the programs being played. If this is the case for your machine, set the cassette recorder volume control to about two-thirds maximum, and the tone control (if fitted) to maximum. See if the yellow light on the left of the keyboard is on, and if it isn't press the SHIFT key and the CAPS LK key down together - this will make the yellow light come on. Press BREAK to ensure that the computer is completely reset. Now type the following exactly as it is printed below.

CHAIN "INTRO"

To type each quotation mark, hold your finger on the SHIFT key and press the key with the number 2 on it (immediately above the 2 is the " character). Make sure you type an 'O' and not a zero.

Then press RETURN. If you make a mess of it, don't worry - just press ESCAPE and try again.

Press PLAY on the cassette recorder, and the tape should start moving. The message

Searching

should appear on the screen. This means that the computer is looking for the program called "INTRO" on the cassette. As soon as it has found it, you should see this message displayed on the screen:

Loading

INTRO     00

This means that the program called INTRO has been found, and the computer is loading it (copying it) into its memory. The program is recorded in 'blocks' on the cassette, and the numbers on the screen next to INTRO tell you which block is being loaded at the moment.

If the message above doesn't appear on the screen after about 30 seconds from pressing PLAY, then turn the volume control up a bit more, and wait for about ten seconds. If there's still no message, turn it up more and keep on until you get a message similar to the one above.

The two numbers to the right of INTRO will be higher than 00 by this time, so completely rewind the tape and start again. Press BREAK and retype

CHAIN "INTRO" RETURN

Now that you have found the right setting for the volume control, there is no need to adjust it again.

Once INTRO has been loaded successfully, four numbers appear to the right of the two numbers already there. When this happens, it means that the program has finished loading, so unless the Electron has done it for you already, stop the tape. If you don't, then you'll have to rewind the tape back to the end of the INTRO program before the Electron can load the next program. If for any reason the program did not successfully, a message will appear telling you to rewind the tape and start again.

After a short pause, the INTRO program starts running.

The INTRO program uses some of the colour graphics and sound capabilities of the Electron, and also includes an index of the programs you are about to see on side A of the Introductory Cassette.

Here is a quick guide to the other demonstration programs:

KEYBOARD
This program will help you to get to know the Electron's keyboard. You will be asked to type different characters from the keyboard. So that you can judge your performance and see how you improve, the computer times you!

SKETCH
Feeling creative? Here's a chance to put your artistic talents to use. In the centre of the screen there is a cross which you can move wherever you like. As the cross moves, it draws a line in the colour of your choice. You can also move the cross without drawing a line - rather like lifting your pen off the paper - and then carry on. The keys you can use and what they do are listed at the bottom of the screen.

PIANO
The Electron turns itself into a musical instrument. At the bottom of the screen there's a picture of a piano keyboard with the corresponding keys on the Electron keyboard shown. At the top of the screen, the musical score appears as you play.

DODGEMS
You are in control of a car driving through a maze of roads which each contain a row of dots. You must drive along every road and clear the dots on them to score the maximum number of points. Unfortunately, there's a computer car coming the other way whose sole purpose in life is to crash into you!

You control the car with five keys which are described at the beginning of the game, and these allow your car to:

-
Go left

-
Go right

-
Go up

-
Go down

-
Go faster

If you are going too fast, you have to turn at every junction unless you slow down in time. You score one point per dot and one more when they're all gone. Once there are no dots left, a new maze appears and you carry on as before - only this time the computer car travels faster!

BIORHYTHMS
This ingenious program plots your 'biorhythms' which is the supposed balance between your emotional, physical and intellectual states. Some people believe that these are regular cycles which show when you are at your best and worst physically, emotionally and intellectually. They also believe that the rhythms started at birth can be predicted mathematically.

All you need to do is enter your date of birth and the date you would like the biorhythm chart for - perhaps today, or maybe you have an important event coming soon, and you want to find out how you'll feel on that day.

The program calculates these cycles from your birth and then displays a chart which indicates your state of well-being on the chosen day. Biorhythms or no biorhythms, this program demonstrates the computer's calculation speed (for example, the number of days from your birth) and how the computer can be used to display graphical information.

CLOCK
This program shows that the computer has more of a memory than you think. Remember the computer asked you the time in the INTRO program? If you typed in the correct time then, you can check it now - either as a digital or analogue read-out. You can even reset it if you want. As well as demonstrating the Electron's high resolution graphics, this program also shows that the computer is an excellent time-keeper.

GOMOKU
Gomoku is a very old board game where two opponents (you and the Electron) try to produce a row, column or diagonal with five counters. It is really a sophisticated version of noughts and crosses where you must plan your moves carefully - there is a very large number of possible moves.

The game starts with a blank screen and the message

SHALL I START?

Press Y or N

After you've pressed Y or N, the board appears on the screen, and if you let the computer have first go it will have placed its counter somewhere on the board.

A small cross shows where your counter will be placed. Once you are happy with the position for your counter, press RETURN and a counter appears in place of the cross.

The computer has another go and play continues until one of you manages to get an unbroken line of five counters on the board. The winning line flashes for a few seconds, and if you want another game, press the space bar.

MESSAGE
This program tells you to stop the tape (if you haven't got motor control), and continue on side B of the cassette where you will find the programs described below.

PATTERNS
This program generates kaleidoscopic patterns in colour, and no two patterns are ever quite the same. To start a new pattern, press the keys marked 1 and 2 in sequence. The pattern itself and its colours are randomly selected each time the keys are pressed and serve to demonstrate the Electron's high resolution colour graphics. If you want to sit back and watch, press one of the keys for a second or two; the computer will continue to generate the patterns until the repeat action of the key you pressed runs out.

MARSLANDER
You are in command of a spacecraft which you must try to land on a flat section of the Martian terrain as gently as possible. Key X rotates the craft clockwise, and key Y anticlockwise. The space bar fires the rocket motor and makes the spacecraft move in whatever direction it is pointing. To land the spacecraft safely, it must be pointing upwards, at a speed of less than 50 m/s and you must touch down on a flat section of Mars. The score depends on your speed when you land, with a possible 5,000 points for landing at 0 m/s. After a successful landing, the computer will tell you what sort of landing you made, your touch-down speed, how much fuel you have left, and ask you to take off for another landing site which is more than a specified distance away. On each successful landing, you get 30 extra fuel units and your old score is added to your new one.

BUGZAP
This program gives you some target practice shooting down a space invader. The keys on the keyboard marked Z and X move the launcher, and the space bar fires missiles at the space invader. Good luck!

ISLAND
This program draws a colour picture of a desert island with palm trees, and a moving sea which occasionally becomes turbulent. This program demonstrates the use of animation in graphics.

PLANETS
This is a very striking example of high resolution colour graphics on the Electron, where animation is used to produce a marked three-dimensional effect.

Loading each program from the cassette
If you simply follow the instructions on the screen, you will be loading each program into the Electron's memory one after the other. If you want to locate a particular program on the cassette, wind the tape to any point before the program you want (a tape counter can be of great help here) and type

CHAIN "XXXX" (where XXXX represents the program name)

The press the RETURN key. The computer will look through the tape until the program name is found, then it will start loading the program, and afterwards, run it.

Alternatively, position the tape just before the beginning of the program you want, and type

CHAIN ""

Then press the RETURN key. The computer will load and run the next program it finds on the tape. To help you find the beginning of a program, listen to the tape; each program sounds like a screeching noise, and between programs you will hear a continuous high pitched tone. If you start loading during the high-pitched tone then you know you're in the right place.

There are two important points to bear in mind. The first is that the word CHAIN is a command which tells the computer to load the program you specify and then to execute it (run it). So in fact the CHAIN command tells the computer to do two things. The second point is that when the computer is searching for the program you specified, it will still display on the screen the name of whatever program is currently playing. This should give you an idea of how close you are to the program you want. However, remember that whatever program is displayed on the screen, the computer isn't loading it unless you see the word

Loading
above the program name. Don't be followed into thinking that just because a program name appears on the screen, it is being loaded (copied) into the Electron's memory.

Chapter 9 and 26 give a detailed account of all the facilities made available to you by the Electron when recording (saving) and playing back (loading) programs to and from cassette.

5 How to use the keyboard

___________________________________________________________________________________

Introduction

The Electron keyboard works rather like an ordinary typewriter keyboard. The main difference is that when you press a key, instead of letters appearing on a sheet of paper, they appear on your television screen.

The small white flashing line you can see on your TV screen is called the cursor and it shows where the next character to be typed will appear on the screen.

One thing to bear in mind which the keyboard doesn't make obvious - the keys which produce the letters of the alphabet

Q  W  E  R  T  Y  U  I  O  P

A  S  D  F  G  H  J  K  L

Z  X  C  V  B  N  M

can be made to produce small letters as well as capital letters.

As you can see, virtually all the keys have more than one character/word printed on them - some even have three! There are four keys on the keyboard whose purpose is to sort out which one appears on the screen when you press a particular key. These are

SHIFT - there are two of these keys

CTRL

CAPS LK/FUNC - 
this is one key, which is normally 'FUNC' but is 'CAPS LK' when used with the SHIFT key.

These keys are used in various combinations to give you the character or word you want to appear on the screen, and this is described shortly.

The BREAK key clears the screen and prepares the computer for entering a new program. Any program lines already entered will be deleted (but can be recovered by using the OLD command - see chapter 25).

Holding down the CTRL key then pressing BREAK key clears the screen and restores the computer to how it was when you first switched it on.

The ESCAPE key is used to interrupt a sequence of events generated by the Electron, such as a program listing or program execution etc.

The DELETE key moves the cursor backwards along a line and deletes whatever character it finds there.
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Choosing the keyboard characters
This section tells you how to select all the different characters on the keyboard.

SHIFT and CAPS LK
Press the SHIFT key, and hold it down while pressing the CAPS LK key. If you keep on doing this you will notice that the yellow light to the left of the keyboard goes on and off.

When the light is on, the keyboard is in 'CAPS LOCK', and this means that pressing letter keys will give you capital letters, but all other keys will give you the lower of the two black characters on the top of the key.

When the light is off, the keyboard is no longer in 'CAPS LOCK' - the only difference is that the letter keys will give you small letters when pressed.

SHIFT

With the yellow light off, press the SHIFT key, and hold it down while you press one of the character keys. All letters appear on the screen as capitals, and all the keys with two black characters marked on them make the upper character appear on the screen. The keys with three black characters marked on them make the top left character appear on the screen.

With the yellow light on, press the SHIFT key, and hold it down while you press one of the character keys. Even though the keyboard is in 'CAPS LOCK', all letters appear on the screen as small letters.

FUNC
A lot of keys have light brown characters marked on the front, such as GOTO, RUN, f7 etc. Press the FUNC key and hold it down: at the same time, press the key with PRINT marked on the front. The word PRINT appears on the screen. Try pressing the FUNC key with some of the other keys with light brown writing on them.

You probably noticed that the keys marked 'f0' to 'f9' won't do anything when you press them. This is because they are 'user definable' keys which means that you can choose what they will do when they are pressed. How you define them is described in chapter 24.

If you have never come across the computer language called 'BASIC', you may wonder what the point is of being able immediately to display these words on your TV screen. The answer is simple; the Electron computer understands and uses the 'BASIC' language, and these words are the most common 'keywords' (or commands) in this language, so rather than having to keep on typing these out in full, you can simply press the FUNC key and the relevant character key. This saves a lot of time when typing lengthy programs into the computer.

The arrow keys and the COPY key

These are five keys in the top right area of the keyboard which have three black symbols marked on them (four of the keys have arrows on them, and one of them the word COPY). First of all, here is how to select which symbol you want from any of these keys:

[image: image4.png])

avor V[ aaow V[ van [ wnwaa \[ aan #0103 \( Soua e [ B

A>v>§>zzi>>>u>x>N>gg\

{35t \[Cwewa \(aws \( e3a \[ o8 ) wos N[(wws V(" asis \[ o \[ 1

h
ﬂEEEEEEEEE?
J

=7
T )
4

N\ 103 N[ 15\ snewt (e tvsus \(wawr \( rmn [ wvs [ wosesm\[ swaor\[
=l 4|¢ BN
r MY o\ o \[w

Eiiﬁ

@Z?il@]jﬂﬂ§




For example the key marked

Key by itself
selects left arrow (which moves the cursor)

SHIFT and key
selects ^ and produces it on the screen

CTRL and key
selects ~ and produces it on the screen

What the arrow and COPY functions do

If you press any of the keys marked with arrows, the cursor moves in the direction of the arrow, and leaves a square block where it was before it moved.

If you now press the COPY key, both the 'line' cursor and the 'block' cursor move across the screen, and every character above the 'line' cursor is copied to where the 'block' cursor is. This is a very useful facility for editing programs: the idea is to copy the line with a mistake in it onto a fresh line, and correct the mistake(s) while you're doing it. Editing programs using this facility is described in chapter 7.

Summary
1.
CAPS LOCK off (yellow light off)


Small letters and bottom black characters

2.
CAPS LOCK on (yellow light on)


Capital letters, otherwise as above

3.
CAPS LOCK on (yellow light on)     SHIFT with key

Small letters and top (left) black characters

4.
CAPS LOCK on or off     FUNC with key

BASIC keywords, as indicated on the front of the keys, are produced

5.
CAPS LOCK on or off    CTRL with key

Selects top right hand character from keys with three black characters marked on them.

Note: See Appendix A for a list of VDU control codes which can be generated by pressing CTRL and some of the other keys on the keyboard.

6 Introducing commands and programs

___________________________________________________________________________________

The Electron computer, like any computer, has to be told what to do before it will do anything for you. The only way you can 'talk' to it is by typing commands to it on the keyboard, and the Electron tells you what you typed by displaying it on the TV screen.

The Electron understands two languages, one called BASIC and the other called Assembly Language. As these are written languages only - in other words they are meant to be typed into the computer rather than spoken to it - they each have their own special vocabulary and grammar.

Talking to the computer in Assembly Language is no easy task for the beginner so it is discussed in a separate section towards the end of this book. From now on, we will be helping you to speak to your computer in the language called BASIC. This language consists of a number of words or commands. Some of these are printed on your Electron keyboard in light brown letters.

Note that the Electron displays a > sign followed by the flashing cursor. This is called a 'prompt' and means that the computer is waiting for your instructions. Normally the Electron will prompt you when it is waiting for you to type something in. The > prompt means that the Electron is expected a BASIC command.

Press the BREAK key to clear the screen, and type the following line

PRINT "HELLO"
Then press RETURN. As soon as you press the RETURN key, the computer obeys the BASIC command PRINT, and because the rest of the line was in quotation marks it displays the word HELLO on the screen.

Now type this

PRINT "I'M"

PRINT "LEARNING"

PRINT "BASIC"

***DON'T FORGET TO PRESS THE RETURN KEY AT THE END OF EACH LINE!***

As you can see, the Electron reads each command and executes it immediately after you press the RETURN key. You can also type in all these commands first and then make the computer execute them when you tell it to do so. This is done by putting a number in front of each instruction.

Now type the following:

10 PRINT "HELLO"

20 PRINT "I'M"

30 PRINT "LEARNING"

40 PRINT "BASIC"
***DON'T FORGET TO PRESS THE RETURN KEY AT THE END OF EACH LINE!***

The computer hasn't carried out your instructions like it did before, so now type

RUN

followed by the RETURN key.

This time the computer has printed your message on the screen all in one go.

Congratulations, you have just run your first program on the Electron Microcomputer!

So a program is simply a collection of numbered instructions. The line numbering has two purposes: firstly to tell the computer not to execute each line after you have pressed the RETURN key, and secondly to help the computer decide in what order it should execute the instructions - after you have typed RUN of course.

The actual numbers you type in can be any numbers you like as long as you remember that the computer will execute the program lines in numerical order.

The chapters which now follow serve as an introduction to the Electron BASIC language, and how to use the facilities it offers you. The chapter on editing your programs will help you speed up the process of typing in programs and making changes to get them working.

Unlike a typewriter, you don't need to press the RETURN key when what you have typed has filled up the current line on the screen - just carry on typing. What happens is that the computer starts a new line on the screen, and the subsequent characters you type are displayed on the new line. Prove this to yourself by typing a lot of characters.

Remember that pressing the RETURN key tells the computer that you have reached the end of the command or program line you have just typed. If a command, the computer then executes it, and if a program line, the computer stores it in its memory.

What is hexadecimal?
Once you get more familiar with the Electron, you may come across things called 'hexadecimal' numbers. Here is a brief explanation of what they are.

Hexadecimal numbers, sometimes called 'hex' numbers for short, have sixteen separate digits, compared to our decimal numbers which only have ten (including the number zero). This is how you count in hexadecimal, with the decimal equivalent underneath.


0
1
2
3
4
5
6
7
8
9
 A
 B
 C
 D
 E
 F
10
11
12

...


0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18 
...

To show you how to carry on counting in hexadecimal:

12
13
14 . . . 19
1A
1B
1C
1D
1E
1F
20 . . .
2F
30 . . . 3F
40 . . . . . . 

90 . . . 9F
A0
A1
A2 . . . AF    B0 . . . BF    C0 . . . . . . FF
100
101 . . . etc

To help you and the Electron tell the difference between decimal numbers and hexadecimal numbers, you should always type an '&' sign in front of a hexadecimal number. If you don't, then the computer will assume your number to be a decimal. So we can now say &A0 = 160 (hexadecimal A0 is equal to decimal 160).

7 Editing programs

___________________________________________________________________________________

Introduction

The Electron provides you with a number of very useful facilities for laying out, editing and listing your programs. If you haven't done any programming before, here is a brief list of the sort of facilities you will need when typing in programs and making them work:

-
Being able to display part or the whole of your program on the screen whenever you want to

-
Correcting mistakes, or editing

-
Putting comments or notes into the program to help you remember what each part of the program is doing

-
Deleting one or more program lines

To start looking at these facilities and how to use them, type in the sample program below which we will use to demonstrate the different facilities.

First, press BREAK to clear the screen and reset the computer, then type the following and take care with the punctuation and spaces in the last line.

10 PRINT "GIVE ME A NUMBER BETWEEN ONE AND TEN"

20 INPUT X

30 Y=2*X

40 PRINT "TWO TIMES 2;X;" IS ";Y

After typing in the above program, type

RUN  RETURN

When you run this program, the following happens

line 10 
GIVE ME A NUMBER BETWEEN ONE AND TEN appears on the screen

line 20
A question mark appears on the line below, and the computer waits for you to type in a number which is stored as a variable called X. Type in a number and press RETURN

line 30
The computer multiplies X by 2 and stores the result as a variable called Y

line 40
The following is printed on the screen: TWO TIMES (the number you typed in) IS (the result)

If the program won't work properly, or you get an error message, press ESCAPE and type it again - you most likely made a mistake when you typed it in the first time.

Listing the program

When you want to change your program in any way, you will need to display the program (or at least the bit you want) on the screen. To do this, use the BASIC command LIST. Type

LIST  RETURN

Your program appears immediately underneath the LIST command on the screen.

If you only want to look at one particular line, say line 40, type

LIST 40  RETURN

Line 40 of your program is displayed on the screen.

To look at a number of consecutive lines, say lines 20 to 40, type

LIST 20,40  RETURN

Lines 20, 30 and 40 appear on the screen.

If you want to see from the beginning of the program up to a particular line, say line 30, type

LIST ,30  RETURN

Lines 10, 20 and 30 appear on the screen.

If you want to see from a particular line to the end of the program, then type

LIST 20,  RETURN

Lines 20, 30 and 40 appear on the screen.

Please refer to chapter 25 for a description of the LISTO commands. These commands provide you with even more facilities when listing programs.

Editing programs

There are three ways of correcting mistakes in programs you have typed.

One of these you have already met in chapter 5: that is, pressing the DELETE key which moves the cursor back along the current line deleting each character as it goes. There is one major drawback to this method - if you have finished typing a line and have pressed RETURN, you can't get the cursor to go back to that line by just pressing the DELETE key. As we said before, pressing the DELETE key only moves the cursor back along the current line, which may not be the one you want to correct.

Another method is to type in the line again, but with the correction. The computer always replaces the old program line with any new version you type in. If the line to be corrected is very short, then this method is fine; but if the line is long or complicated, then use the third method described below.

Editing with the arrow keys and the COPY key
Type

LIST  RETURN

The program appears on the screen, and we are going to use it to try out some editing. The following should now be on your screen:

>LIST

   10 PRINT "GIVE ME A NUMBER BETWEEN ONE AND TEN"

   20 INPUT X

   30 Y=2*X

   40 PRINT "TWO TIMES ";X;" IS ";Y

Supposing you want to change the word BETWEEN to FROM in line 10.

First of all, press the up-arrow key five times. The original cursor position under line 40 becomes a white square, and the cursor moves up to line 10.

Now press the key marked COPY three or four times. The cursor moves along line 10, the white square moves along as well - and line 10 is copied underneath line 40. Keep on pressing the COPY key until you have copied the word BETWEEN, then stop. Note that if you hold the key down, the repeat action allows you to move the cursor quickly across the screen. A quick press and release gives you precise control, moving just one character position. The following should be on your screen:

>LIST

   10 PRINT "GIVE ME A NUMBER BETWEEN_ONE AND TEN"

   20 INPUT X

   30 Y=2*X

   40 PRINT "TWO TIMES ";X;" IS ";Y

>  10 PRINT "GIVE ME A NUMBER BETWEEN■

Now press DELETE until BETWEEN has been deleted from the new line 10.

NOTE THAT THE CURSOR ON THE OLD LINE 10 HASN'T MOVED.

If the cursor isn't in the right place, ie underneath the space separating BETWEEN and ONE, move it there now by using the arrow keys.

Now type in the word FROM, then press the COPY key to copy the rest of line 10 to your new version.

Press RETURN. The white square disappears and the cursor goes to the start of a new line. The result should be this:

>LIST

   10 PRINT "GIVE ME A NUMBER BETWEEN ONE AND TEN"

   20 INPUT X

   30 Y=2*X

   40 PRINT "TWO TIMES ";X;" IS ";Y

>  10 PRINT "GIVE ME A NUMBER FROM ONE TO TEN"

>_

If you LIST the program again, by typing

LIST  RETURN

you will see that the new line 10 has replaced the old version. Have a go at editing line 10 again and change AND to TO.

There are no restrictions on how much you move the cursor around when you're copying. This means that you can copy bits from lots of different lines onto your new line all in one go: wherever you move the cursor to by using the arrow keys, you can then copy as much as you like of that line, then move the cursor somewhere else and continue copying.

Deleting lines from your program

There are two ways of deleting whole lines from your program.

The first method is to type in the line number of the line you want to delete, then press RETURN. What you are doing is entering a new version of that line into the computer - only with nothing in it. Because the computer always replaces a previous version of a line with any new version you type in, this method effectively deletes that line number.

For example, to delete line 10 of the program, type

10  RETURN

Now list the program by typing

LIST  RETURN

And you will see that line 10 has been deleted. Now type the original line 10 again so that it goes back into your program.

The second method of deleting program lines is to use the DELETE command. This command allows you to delete a number of consecutive lines.

To do this, type DELETE, then type the first line number to be deleted, then a comma, followed by the last line to be deleted. The following examples will help you understand, but before typing them into the computer, remember that they will in fact delete parts of your program, so afterwards you will need to type the deleted lines again to restore your program!

First of all, list your program so that you can see it on the screen. You should have lines 10, 20, 30 and 40. If not, then replace the missing ones (copy them from the program listing at the beginning of this chapter).

To delete lines 10, 20 and 30, type

DELETE 10,30  RETURN

To delete all lines from the beginning of the program to a particular line number, type 0 followed by a comma followed by the last line to be deleted. For example, to delete lines 10, 20 and 30, type

DELETE 0,30  RETURN

To delete all lines from a particular line to the end of the program, the numbers to enter after the DELETE command should be the first line number to be deleted, then a comma and then any number which you know to be equal to or greater than the last line number of the program. For example, to delete line 20 onwards, type

DELETE 20,100  RETURN

Inserting new lines into your program
First of all, list your program (if you haven't deleted it all!) and type in any lines which may be missing.

Having typed in the first attempt of a program, executed it by using the RUN command, and changed or deleted lines as necessary to make the program work, you may want to insert new lines. You will then see how important it was to leave plenty of unused line numbers between the original lines in your program. To insert new lines, decide when you want the new line to be executed by the computer when it runs the program, then choose a suitable line number. For example, to insert a line which makes the computer print another message underneath GIVE ME A NUMBER FROM ONE TO TEN, you will need to insert a new line somewhere between lines 10 and 20. Let's choose 15; this still leaves some room either side for any more new lines, so now type

15 PRINT "NICE DAY ISN'T IT?"  RETURN

Now list the program, and you will see that the new line appears in the listing. The listing should look like this

10 PRINT "GIVE ME A NUMBER FROM ONE TO TEN"

15 PRINT "NICE DAY ISN'T IT?"

20 INPUT X

30 Y=2*X

40 PRINT "TWO TIMES ";X;" IS ";Y

Make the computer execute the program by typing

RUN  RETURN

and type a number for it to multiply by two. Remember that the computer is expecting a numeral and will not recognise letters. This is because our little program would need some more lines adding to it before the computer would recognise THREE instead of 3, or TEN instead of 10.

Renumbering the program
There may be occasions when you want to change the line numbers of a program but without changing the order in which they are executed by the computer. The command which does this is RENUMBER. This facility is especially useful when you want to insert say 25 new program lines between lines 10 and 20 in your existing program.

You can specify two numbers after typing the RENUMBER command. The first number tells the computer what you want the first program line number to be changed to, and the second number tells the computer how much to add to each line number to get the next one.

For example

RENUMBER 100,20  RETURN

will renumber the first line as line 100, and the remaining lines will be numbered 120, 140, 160 and so on.

If you leave out the second number in the RENUMBER command, the computer will automatically change the second line number to ten more than the first, and then carry on through the listing. So if you had a program with line numbers

23 PRINT "The Electron"

24 PRINT "Microcomputer"

26 PRINT "will do"

30 PRINT "many things for you"

and type 

RENUMBER 100  RETURN

listing the program will give

100 PRINT "The Electron"

110 PRINT "Microcomputer"

120 PRINT "will do"

130 PRINT "many things for you"

If you simply type

RENUMBER  RETURN

then your program lines will be renumbered 10, 20, 30, 40, 50 and so on.

Getting the computer to number each program line
Instead of typing line numbers at the beginning of each new program line, you can get the computer to do this for you by using the command AUTO.

If you type

AUTO  RETURN

you will see that the computer will print the number 10 on the line below. You can then type the first program line, press RETURN at the end, and the number 20 appears on the next line - and so on. When you want to switch off this automatic line numbering, press ESCAPE.

If you don't want to start the program at line 10, and want a different number of spare lines between each of your program lines, then you can type in two numbers - separated by a comma - after the AUTO command. For example if you type

AUTO 400,15  RETURN

the program line numbers will come out as 400,415,430,445 and so on.

Now press BREAK and retype the example program we were using previously using the AUTO facility. Start the program numbering at 200 and continue in steps of 50.

Putting notes into your programs

When typing programs, especially long ones, it is a good idea to insert comments here and there to tell you what each part of the program is doing. This is done by using the REM command. All REM does is tell the computer to ignore the rest of the line when it executes the program, but your comments will still appear in the program listing when you give the command LIST.

For example, we could insert a comment at the beginning of our example program to tell us what the purpose of each program is, like 'This program doubles numbers'. To insert this into the program listing, first type

LIST  RETURN

to get a listing of the program. Then choose a line number less than the first program line, say 5. Now type

5 REM This program doubles numbers  RETURN

If you list the program, then run it, you will see that the comment in line 5 appears in the listing, but is ignored when the program is executed.

Retrieving a program and starting a new one
If you press the BREAK key for any reason, the program you have typed in so far gets 'lost'. To get it back again, type

OLD  RETURN

If you want to start a new program, make sure that any program already stored in the computer has been deleted. In other words, type

LIST  RETURN

and if a program appears, then delete it by typing

NEW  RETURN

You can now enter your new program, and the old one is forgotten.

Listing long programs

When listing very large programs, which won't fit on the screen all in one go, the beginning of the listing will disappear off the top of the screen. There are two ways of getting round this: one way is to press CTRL and SHIFT together as soon as you have typed

LIST  RETURN

The effect of this is to halt the displayed listing on the screen. Taking your finger off either CTRL or SHIFT allows the listing to continue, and this enables you to 'step' through chunks of the listing.

The other method is to put the Electron into 'paged mode'. Press CTRL N to get into 'paged mode', then list the program. The listing stops as soon as it has filled the whole screen. To display the next 'screenful' of listing, press the SHIFT key.

Press CTRL O to get out of paged mode.

8 Trying out some programs

___________________________________________________________________________________

Introduction
Having seen something of what the Electron can do, and having got used to typing on the keyboard, it's now your turn to tell the Electron to do things. Because the computer does exactly what it is told, remember to type in the examples given exactly as they appear in this chapter. You'll find that you can sometimes get away with adding an extra space here and there or leaving one out, but rather wait until you are more familiar with the Electron BASIC language before experimenting! After you have typed in each program, type

RUN  RETURN

to execute it. If the program doesn't appear to work, the computer may help you by displaying an error message, and telling you in which line the mistake appears. Press ESCAPE and list the program as described in the chapter on editing. Make the necessary alterations, then run the program again.

Before you start, press the key marked BREAK on the keyboard. This will get the computer ready for you, and also start you off with an empty screen.

PERSIAN
This program produces a pattern by drawing hundreds of lines. Random colours are selected by lines 40 and 50. Line 60 moves the origin (middle) of the picture to the centre of the screen. The program stops after a while, so run it again to repeat the patterns.

 10 REM PERSIAN

 20 MODE 1

 30 D%=4

 40 VDU 19,2,RND(3)+1,0,0,0

 50 VDU 19,3,RND(3)+4,0,0,0

 60 VDU 29,640;512;

 70 J1%=0

 80 FOR K%=500 TO 380 STEP -40

 90 REPEAT J2%=RND(2): UNTIL J2%<> J1%

100 J1%=J2%

110 GCOL 3,J1%

120 FOR I%=-K% TO K% STEP D%

130 MOVE K%,I%

140 DRAW -K%,-I%

150 MOVE I%,-K%

160 DRAW -I%,K%

170 NEXT

180 NEXT

POLYGON
This program draws polygons (many sided shapes) in random colours.

Lines 90 to 150 select a random place on the screen which will be the centre (origin) of the next shape.

Lines 170 to 250 calculate the X and Y coordinates of each corner of the polygon and store the values in two 'arrays' for future use.

Lines 220 and 160 fill the shape with black triangles which make it appear as if the new polygon is in front of the older ones.

Lines 260 to 310 draw all the lines that make up the polygon.

Lines 30 to 50 set the actual colours of logical colours 1, 2 and 3 to red, blue and yellow. You can change these to use other colours if you like.

Unlike the PERSIAN program, this one carries on until you stop it yourself. To do this, either press ESCAPE or BREAK.

 10 REM POLYGON

 20 MODE 1

 30 VDU 19,1,1,0,0,0

 40 VDU 19,2,4,0,0,0

 50 VDU 19,3,3,0,0,0

 60 DIM X(10)

 70 DIM Y(10)

 80 FOR C=1 TO 2500

 90 xorigin=RND(1200)

100 yorigin=RND(1000)

110 VDU 29,xorigin;yorigin;

120 radius=RND(300)+50

130 sides=RND(8)+2

140 MOVE radius,0

150 MOVE 10,10

160 GCOL 0,0

170 FOR SIDE=1 TO sides

180 angle=(SIDE-1)*2*PI/sides

190 X(SIDE)=radius*COS(angle)

200 Y(SIDE)=radius*SIN(angle)

210 MOVE 0,0

220 PLOT 85,X(SIDE),Y(SIDE)

230 NEXT SIDE

240 MOVE 0,0

250 PLOT 85,radius,0

260 GCOL 0,RND(3)

270 FOR SIDE=1 TO sides

280 FOR line=SIDE TO sides

290 MOVE X(SIDE),Y(SIDE)

300 DRAW X(line),Y(line)

310 NEXT line

320 NEXT SIDE

330 NEXT C

DRAW
This program is a simpler version of the SKETCH program on the Introductory Cassette. The main part of the program is between lines 20 and 220, and two procedures are called from here.

Lines 240 to 290 print the instructions at the bottom of the screen.

Lines 320 to 360 limit the graphics area you can draw in, and contain the DRAW instruction.

Lines 130 to 200 define which keys on the keyboard are 'drawing' keys, and set the values for X and Y for each key. These values are used later on by line 360.

Note that line 40 turns the cursor off, so when you've finished drawing masterpieces, press ESCAPE and type

VDU 23,1,1;0;0;0;  RETURN

Alternatively, just press BREAK.

 10 REM BREAK

 20 MODE1

 30 PROCKEY

 40 VDU 23,1,0;0;0;0;

 50 GCOL 0,1

 60 VDU 19,1,2,0,0,0

 90 X=640

100 Y=512

110 MOVE X,Y:DRAW X,Y

120 REPEAT

130 L=INKEY(-98)

140 R=INKEY(-67)

150 U=INKEY(-73)

160 D=INKEY(-105)

170 IF L=-1 THEN X=X-4:PROCDRAW(X,Y)

180 IF R=-1 THEN X=X+4:PROCDRAW(X,Y)

190 IF U=-1 THEN Y=Y-4:PROCDRAW(X,Y)

200 IF D=-1 THEN Y=Y+4:PROCDRAW(X,Y)

210 UNTIL FALSE

220 END

230 DEF PROCKEY

240 PRINT TAB(0,25) "Your Drawing keys are:"

250 PRINT TAB(0,26) "Z or z = Left"

260 PRINT TAB(0,27) "X or x = Right"

270 PRINT TAB(0,28) "* or : = Up"

280 PRINT TAB(0,29) "? or / = Down"

290 PRINT TAB(0,30) "Press two keys for a diagonal"

300 ENDPROC

310 DEF PROCDRAW(X,Y)

320 IF X<0 THEN X=0

330 IF X>1279 THEN X=1279

340 IF Y<250 THEN Y=250

350 IF Y>1023 THEN Y=1023

360 DRAW X,Y

370 ENDPROC

9 Recording programs on cassette

___________________________________________________________________________________

As you have seen, the Introductory Cassette has a number of programs stored on it. You can record programs you have typed into the Electron onto cassette for future use. This is very useful for transferring other people's programs from their cassette onto yours; for example, you might want to copy one particular program on the Introductory Cassette onto another cassette. Before you make any cassette copies of any programs, be sure that you are free to do so. The company or person who wrote the program may own the copyright to that program. In which case, written permission must first be applied for.

The main thing to remember when you record programs is where the program that you've recorded can be found on the cassette, otherwise you will spend a lot of time searching. We strongly advise you to keep a piece of paper with each cassette, and to write down the name of each program and the tape counter position where it begins and ends. Bear in mind that when you record a program, it will record over the top of anything already on the tape; this is useful for erasing old programs you no longer need, but fatal if you record over the top of one you want to keep!

Most short programs will only move the cassette tape counter 30 or 40 positions, but try to spread the programs over the length of the cassette. For example, record the first program at 000, the second at 100, the next at 200 and so on. This will make them easy to find, and will reduce the chances of overlapping recordings. The quickest way to find out if there's a program at a particular point on the cassette is to play it back and listen to the cassette machine if you can. If there is a high pitched whistling noise, it means that a program is just about to start or just finishing. If you hear a screeching noise, you are listening to a program.

One final point - when recording a program at the beginning of a cassette, wind the tape by hand until the clear plastic tape 'leader' is no longer visible.

Saving (recording) a program on cassette

Once you have typed a program into the Electron, then do the following to save it:

Insert the cassette into the cassette recorder.

Set the tape counter to 000 when the tape is fully rewound.

Type

SAVE "MYPROG"  RETURN

The message 

RECORD then RETURN

appears on the screen.

Fast forward the cassette to the place where you want to record the program - this will be 100, 200 or 300 etc on the tape counter. Note that if you have cassette motor control, you cannot wind the tape unless you have executed a SAVE, LOAD or *CAT command (see below for *CAT).

Start recording on the cassette machine, then press RETURN on the Electron.

If you want to give up at any time, press ESCAPE.

While the program is being saved on the cassette, the name of the program, which is MYPROG appears on the screen along with some numbers. This means everything is going OK. When the computer is finished, the > will reappear, and the tape will stop automatically. If you don't have cassette motor control, then the tape will carry on and you will have to press the STOP button on the cassette recorder after the > reappears.

Checking a recording
To check that the program is really on the cassette use the *CAT command described later in this chapter. If the recording went wrong for any reason, then just re-record it.

In the example above, the program was called MYPROG, but you can make up any name you like - as long as it contains ten letters or less.

Loading a program from cassette
To load a program on cassette into the Electron's memory, type

LOAD "MYPROG"  RETURN

The message

Searching

will appear. Rewind the cassette to just before the beginning of the program, using the tape counter to help you get there.

Check that the volume and tone controls are set correctly. If you are unsure about this, turn to chapter 3.

Press the PLAY button on the cassette recorder.

If the computer finds a program other than the one you asked for, it will display its name on the screen but won't load it. As soon as the computer finds the beginning of your program called MYPROG, the message

Loading

will appear, and this tells you that the computer is now loading that program.

When the program is loaded, the computer will print the > prompt on the screen, and will automatically stop the tape if you have motor control. If you haven't then press the STOP button.

Now the program is in the computer's memory, type

RUN  RETURN

and the computer executes the program. If you have read the chapter on the Introductory Cassette, you probably remember that we were using a different command to load the tape. This is the CHAIN command, and what it does is tell the computer to first LOAD the program and then RUN it immediately afterwards. So if you type

CHAIN "MYPROG"  RETURN

this will save you having to type RUN after the program has loaded.

LOADING AND SAVING SHOULD NORMALLY BE DONE IN MODE 4, 5 OR 6.

Cataloguing the tape

To find out what programs are on the tape, type

*CAT  RETURN

then play the tape (from the beginning if you want). Better still, keep a record of what is on the tape because cataloguing the tape takes a long time. However, cataloguing the tape also lets the computer verify the information recorded. If there are any errors in the data on the tape, an error message will appear on the screen, and the cataloguing continues.

What the numbers mean

A typical catalogue might look like this

MYPROG     00 0084

GAME1      08 088E

GAME2      0A 0ABA

fred       25 2545

The program name (or 'filename') is followed by two 'hexadecimal' numbers which give the 'block' number. As described in chapter 4, each program is recorded as a series of 'blocks'. See chapter 6 for an explanation of hexadecimal numbers.

The last number on the line gives the 'length' of the file.

Escape
If you want to stop in the middle of a LOAD, CHAIN or SAVE, press ESCAPE. You will probably get a

Bad Program

error appear on the screen. To get rid of this, type

NEW  RETURN

For more information about using cassettes for storing programs, please turn to chapter 26.

10 The FUNC key and BASIC keywords

___________________________________________________________________________________

As mentioned in chapter 5 on the Electron keyboard, the FUNC key to the left of the keyboard may be used with many of the other keys to print complete BASIC keywords on the screen. For example, if you press FUNC L, the keyword LIST appears. Each key used together with FUNC will give a keyword as follows:

A
AUTO
B
RENUMBER
C
COLOUR
D
DRAW
E
ELSE
F
FOR
G
GOTO
H
DEG
I
INPUT
J
RAD
K
CHAIN
L
LIST
M
MODE
N
NEXT
O
OLD
P
PLOT
Q
LOCAL
R
RUN
S
STEP
T
THEN
U
UNTIL
V
VDU
W
RESTORE
X
PROC
Y
REPEAT
Z
END
,
LOAD
.
SAVE

/
PRINT

OLD and RUN incorporate RETURN, thereby issuing a direct command. If you press FUNC R then the current program (if any) will run.

FUNC may also be used with the numeric keys, which may be programmed to give any string you choose (see chapter 24).

The action of FUNC with all the keys can be altered using operating system call *FX226 and *FX227 (see Appendix D).

Another way in which to cut down on typing is to use the abbreviations given in the BASIC keyword alphabetical reference section in chapter 25.
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