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AMSTRAD CPC664

Integrated Computer/Disc System

About us....

The AMSTRAD CPC664 follows in the tradition of the successful CPC464 computer
system. The widespread acclaim given to this computer has encouraged us to take the
next logical step, and to combine the best elements of the CPC464 and DDI1 disc
drive, together with many new features and enhancements. The resulting package
- the CPC664, offers a performance and wealth of facilities unrivalled in the world of
personal computers today.

Your product is supported by one of the largest consumer electronics organisations in
the country, and the AMSTRAD computer users’ club with its authoritative monthly
magazine is already firmly established as the leading source of news and
information.

Available software and compatibility....

The CPC664 runs virtually all CPC464 software, giving the owner an instant and
enviable choice of software from AMSOFT’s extensive range, as well as the products
of many independent vendors.

Whydisc?

The disc is undoubtedly replacing the cassette as the data and program storage
medium for all but the most casual computer user, and since the power and
friendliness of the CPC464 quickly transformed ‘casual’ users into enthusiasts, the
'664 will be the natural choice for many.

Thank you Digital Research....

The power of Digital Research’s CP/M operating system has not previously heen

available at such low cost, and we look forward to the innovative software that can be
written in an environment which provides over 160K of memory on each side of a disc.
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Digital Research’s Dr. LOGO has emerged as the most universal educational and
teaching medium. Combining the unique user friendliness of ‘turtle graphics’ with
sophisticated processing power, Dr. LOGO is acclaimed as the most comprehensive
implementation of LOGO available.

Thank you Amstrad!

Both CP/M and Dr. LOGO are provided free with your CPC664 systerh.

What’s new?

The CPC664 also takes the opportunity to refine and add some features and BASIC
commands not previously available on the CPC464 (area fills, dotted line drawing,
character copying from the screen, frame flyback synchronisation, switchable cursor,
etc.) Programs using these new features will not be downwards compatible to the
CPC464, although transportability from the CPC464 upwards to the CPC664 is not
compromised in any way. ’

AMSOFT

A division of

CONSUMER ELECTRONICS PLC

€ Copyright 1985 AMSOFT, AMSTRAD Consumer Electronics ple

Neither the whole nor any part of the information contained herein, nor the product described in this
manual may be adapted or reproduced in any material form except with the prior written approval of
AMSTRAD Consumer Electronies ple FAMSTRAIY),

The product deseribed in this manual and products for use with it are subject to continuous development
and improvement. All information of a technical nature and particulars of the product and its use
tincluding the information and particulars in this manual) are given by AMSTRAD in good faith.
However, it is acknowledged that there may be errors or omissions in this manual. A list of details of any
amendments or revisions to this manual can be obtained by sending a stamped, self addressed envelope to
AMBOFT Technical Enquiries. We agk that all users take care to submit their reply paid user registration
and guarantee cards.

You are also advised to complete and send off vour Digital Research User registration card.

AMSOFT welcome comments and suggestions relating to the product or this manual.
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All correspondence should be addressed to:

AMSOFT
Brentwood House,
169 Kings Road,

Brentwood,
Essex CM144EF

All maintenance and service on the product must be carried out by AMSOFT
authorised dealers. Neither AMSOFT nor AMSTRAD can accept any liability
whatsoever for any loss or damage caused by service or maintenance by unauthorised
personnel, This manual is intended only to assist the reader in the use of the product,
and therefore AMSOFT and AMSTRAD shall not be liable for any loss or damage
whatsoever arising from the use of any information or particulars in, or any error or
omission in, this manual or any incorrect use of the product.

D LOGO and CP/M are trademarks of Digital Research Inc.
780 is the trademark of Zilog Inc.
IBM and IBM PC are trademarks of International Business Machines Inc.
AMSDOS, CPC664, and CPC464 are trademarks of AMSTRAD Consumer Electronics ple.
First Pubtished 1985

Compiled by [vor Spital
Written by Roland Perry, Tvor Spital, William Poel, ClifT Lawson,
with acknowledgements to Locomotive Software Ltd.

Published by AMSOFT
Typeset by KAMSET typesetting graphics (Brentwood}

AMSTRAD is a registered trademark of AMSTRAD Consumer Electronics ple.
Unauthorised use of the trademark or word AMSTRAIY is strictly furbidden.
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IMPORTANT

You mustread this....

Installation Notes

1. Alwaysconnect the Mains Lead to a 3-pin plug following the instructions
contained in part 1 of the Foundation course.

2. Never attempt to connect the system to any Mains Suppl‘y other than
220-240V ~ 50Hz.

3.  There are no user serviceable parts inside the system. Do not attempt to gain
access into the equipment. Refer all servicing to qualified service personnel.

4. To avoid eye-strain, the monitor should be placed as far away as possible from
the keyboard and operated in an adequately lit room. The monitor
BRIGHTNESS control should be kept to as low a setting as possible.

5.  The computer should be placed centrally in front of the monitor, but as far away
from the screen as possible. For maximum data reliability, the disc drive section
of the computer should NOT be placed directly in front of the monitor, but to the
right of it. Do not place the computer close to any source of electrical
interference.

6. Always keepdiscdrives and discs away from magnetic fields.

7. Ifyou are operating a 2-drive system, keep the interconnecting ribbon cable to
the 2nd drive, away from Mains Leads.

8.  Donotblock or cover any ventilation holes.

9. Donot use or store the equipment in excessively hot, cold, damp, or dusty areas.

Operation Notes

(Don’t worry if you are a little baffled by the technical jargon in this section; the
importance of these warnings will become clearer as you work through this manual.)

1.  Never switch the system on or off with a disc in the drive. Doing so will corrupt
your disc, losing valuable programs or data.

Warnings CPC 664



Always make back-up (duplicate) copies of discs which contain valuable
programs. It is especially important to make a back-up copy of the master CP/M
system disc provided with the CPC664. Should you otherwise accidentally lose
or corrupt your disc, replacing it could prove expensive.

Make sure that you de not accidentally overwrite your master CP/M system
disc, by ensuring that the Write Protect holes on the disc are always open.

If you are operating a 2-drive system, i.e. if you have purchased an additional
AMSTRAD FD1, always switch on the 2nd disc drive before switching on the
computetr,

Never touch the floppy disc surface itself, inside its protective casing.
Do not eject a disc while it is being read from or written to.
Always remember that formatting a disc will erase any previous contents.

The internal disc interface occupies a small portion of the memory that in some
cases, was used by commercial writers of cassette based software for the
AMSTRAD model CPC464. These cassettes will not operate properly with the
CPC664 + Cassette unit. If you have any queries regarding cassette based
software compatibility, contact AMSOFT on Brentwood (0277) 230222. Note
however, that most major AMSOFT software titles are available on disc for the
CPC664.

The licence agreement for your CP/M system disc, (which is electronically
gerial-number encoded) permits its use on a single computer system only. In
particular this means that you are prohibited from giving any other person a
disc with YOUR serial-numbered copy of CP/M on it. Carefully read the End
User Licence Agreement towards the end of this manual.

CPC 664 Warnings
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AMSTRAD CPC664 FOUNDATION COURSE

Part 1: Setting Up....

The CPC664 can be set up with either:

1. The AMSTRAD GT65 Green Tube Monitor

2. The AMSTRAD CTM#&44 Colour Monitor

3. The AMSTRAD MP2 Modulator/Power Supply and a domestic (UHF) colour
TV receiver.

Fitting a Mains Plug

The CPC664 operates from a 220-240Volt~ 50Hz Mains supply. Fit a proper Mains
Plug to the Mains Lead of either the GT65, CTM644, or MP2. If a 13 Amp (B51363)
Plug is used, a 5 Amp Fuse must be fitted. The 13 Amp Fuse supplied in a new plug
must NOT be used. If any other type of Plug is used, a 5 Amp Fuse must be fitted
either in the Plug or Adaptor or at the Distribution Board.

Important

The wires in the Mains Lead are coloured in accordance with the following code:

Blue :Neutral
Brown :Live

As the colours of the wires in the Mains Lead of this apparatus 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.

Disconnect the Mains Plug from the Supply Socket when not in use.

Do not attempt to remove any screws, nor open the casing of the computer, monitor, or
Modulator/Power supply unit. Always cbey the warning on the rating label which is
located underneath the case of the CPC864 and MP2, and on the rear cabinet of the
GT65 and CTM644:

WARNING -LIVEPARTS INSIDE. DONOTREMOVE ANY SCREWS

Foundation Course Chapter 1 Page 1
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Connecting the computer to a monitor

(If you are using the CPC664 with the MP2 Modulator/Power supply, skip to the next
section.)

1. Make surethat the monitor is not plugged into the Mains supply socket.

2. Connect the lead from the front of the monitor, which is fitted with the larger
(6-pin DIN) plug, into the rear socket of the computer marked MONITOR.

3. Connect the lead from the front of the monitor, which is fitted with the smaller
(5V DC) plug, into the rear socket on the computer marked 5V DG.

4. Connect the lead from the back of the computer, which is fitted with a small
{12V DC) plug, into the socket at the front of the monitor.

Chapter 1 Page 2 Foundation Course
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Connecting the computer to an MP2
Modulatox/Power supply unit

The MP2 is an additional item that you may wish to purchase if you are currently
using your CPC664 computer with the GT65 green tube monitor. The MP2 enables
you to to use the computer with your domestic colour TV and thereby enjoy the full
colour facilities of your CPC664 computer.

The MP2 should be positioned next to the right hand end of the CPC664.

1.

2.

Make sure that the MP2 is not plugged into the Mains supply socket.

Connect the lead from the MP2 which is fitted with the larger (6-pin DIN) plug,
into the rear socket of the computer marked MONITOR.

Connect the lead from the MP2 which is fitted with the smaller (5V DC} plug,
into the rear socket on the computer marked 5V DC.

Connect the lead from the MP2 which is fitted with an aerial plug, into the
AERIAL or ANTENNA socket of your TV set.

Connect the lead from the back of the computer, which is fitted with a small
(12V DC) plug, into the socket at the rear of the MP2.

Foundation Course Chapter 1 Page 3



Switching on - CPC664 and GT65/CTM644 system

(If you are using the CPC664 with the MP2 Modulator/Power supply, skip to the next
section,) :

Having connected up the system as shown previously, insert the Mains Plug into the
Supply socket and switch on. Press the POWER button at the bottom right hand
corner of the monitor so that it is set to the IN position. When the button is set to the
OUT position, the Mains supply to the system is OFF. ' '

Switch on the computer using the slide switch marked POWER at the right hand end.

The red ON lamp at the top centre of the keyboard should be illuminated, and the
monitor will display the following picture:

Amstrad 64K Microcomputer (v

©1984 Amstrad Consumer Electronics lc
and Locomotive Software L .

BASIC 1.1
Ready
|

To avoid unnecessary eye-strain, adjust the control marked BRIGHTNESS until the
display is adequately bright for comfortable viewing, without glare or blurring of the
characters onthe screen.

The BRIGHTNESS control will be found on the lower front pane! of the GT65, or at the
right hand side of the CTM#644.

If you are using the GT65 green monitor, you may need to adjust the CONTRAST and
Vertical HOLD controls on the lower front panel.

The CONTRAST should be adjusted to the minimum setting consistent with
comfortable viewing.

The Vertical HOLD coﬁtrol on the GT65 is marked V-HOLD, and should be adjusted so
that the display is correctly positioned in the middle of the screen, without §itter’ or
‘roll’.

Chapter 1 Page 4 Foundation Course
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Switching on - CPC664 and MP2
Modulator/Power supply system

Having connected up the system as shown previously, insert the Mains Plug into the
Supply socket.

Switch on the computer using the slide switch marked POWER at the right hand end.

The red ON lamp at the top centre of the keyboard should be illuminated, and you
must now tune in your TV set to receive the signal from the computer.

If you have a TV with push-button channel selection, press a channel button to select
a spare or unused channel. Adjust the corresponding tuning control in accordance
with the TV set manufacturer’s instructions {the signal will be approximately at
channel 36 if your TV has a marked tuning scale), until you receive a picture that
looks like:

fmstrad 64K Microcomputer (u2)

©1984 Amstrad Consumer Elecironics tlc
' and Locomotive Software Ltd.

BASIC 1.1
Ready
B

Tune in the TV set accurately until the clearest picture is seen. The writing will be

- gold/yellow on a deep blue background.

If your TV has a rotary programme selector knob, turn the tuning knob until the
above picture appears and remains perfectly steady. (Again, at approximately
channel 36).
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Other Connections....

If you wish to connect any other peripherals to the standard system, namely:

Joystick(s)

Cassette unit,

Printer

2nd discdrive

External amplifier/speakers
Expansion device(s)

....details will be found in part 2 of this Foundation course.

Finally, check that you have observed the following warnings given at the beginning
of this manual, in the section entitled IMPORTANT’:

INSTALLATION NOTES1,24,5,6,7,8
OPERATION NOTE 1

Chapter 1 Page 6 Foundation Course
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AMSTRAD CPC664 FOUNDATION COURSE

Part 2: Connecting your
peripherals....

This section explains how the various peripherals, or add-ons, are connected to the
CPC664 system. Details concerning the use of these devices will be found in the
appropriate sections of this manual.

Joystick

The AMSOFT joystick model JY2 is an additional item that you may wish to
purchase if you are using the CPC664 computer with games software which
incorporates the facility for joystick control and firing’.

Connect the plug fitted to the JY2 lead into the socket marked JOYSTICK on the
computer, The CPC664 can be used with two joysticks; the second joystick should be
plugged into the socket on the first joystick.

The AMSOFT joystick model JY1 is also suitable for use with this computer.

Further information on joysticks will be found later in this manual.

Cassette unit

Programs may be loaded from, or saved to tape instead of disc. The commands which
instruct the computer to direct data to and from disc or tape are explained later in this
manual.

To connect your cassette unit to the CPC664, you will require the AMSOFT CL1 lead,
or any other equivalent standard cassette-interconnecting lead.

Insert the end of the lead with the larger (5-pin DIN) plug, into the socket marked
TAPE on the computer.

Insert the plug at the end of the Blue cable into the socket on your cassette unit

.marked REMOTE or REM,

Insert the plug at the end of the Red cable into the socket on your cassette unit
marked MIC, COMPUTERIN, or INPUT.

Insert the plug at the end of the White cable into the socket on your cassette unit
marked EAR, COMPUTER OUT, or OUTPUT.

Foundation Course Chapter 1 Page 7



It is important to remember that the successful transfer of data between the CPC664
and cassette is largely dependent upon the correct setting of the LEVEL or VOLUME
control on your cassette unit. If you cannot seem to load or save programs properly,

experiment with different LEVEL control positions until the optimum setting is
found.

Printer

The CPC664 may be used with any Centronics compatible parallel printer. If you in-
tend to connect the AMSTRAD DMP1 to the CPC664, simply use the interconnecting
lead provided with the printer.

If you wish to use any other Centronics compatible printer, you will require the
AMSOFT PL1 printer interconnecting lead.

Connect the end of the lead which is fitted with the flat edge-connector plug, into the
socket marked PRINTER at the rear of the computer.

Connect the other end of the lead which is fitted with a Centronics style plug, into the
socket at the rear of the printer. If the printer is equipped with security clips at each
side of the socket, these may be clipped into the cut-outs at the side of the printer plug.

Details of printer operation will be found later in this manual.

A 2nd disc drive (AMSTRAD FD1)

The AMSTRAD FD1 may be added to the system as a 2nd disc drive. The advantages
of a 2-drive system will be particularly apparent to the regular CP/M user, since
many programs are configured to run with the library program disc inserted in one
drive, and the working data files stored on a disc in the second drive.

Operation under CP/M always requires that a program be loaded from disc (there is
no access to the ROM BASIC). Since CP/M allows the use of multiple files by an
overlay technique that permits programs that are larger than the RAM memory, the
actual library disc may contain so many program files that there is little workspace
left for the data.

Thanks to the versatility of the utilities provided with your CPC664 system disc, you
can do all necessary file maintenance; copying, erasing etc, on a single disc drive.

However a second drive will certainly speed up these processes and reduce the scope
for accidents. -

To connect the FD1 to the CPC664, you will require the AMSOFT DI2 disc inter-
connecting lead.

Chapter 1 Page 8 Foundation Course
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Connect the end of the lead which is fitted with the larger edge-connector plug, into
the socket marked DISC DRIVE 2 at the rear of the computer.

Connect the other end of the lead which is fitted with a smaller plug, into the socket at
therear of the FD1 disc drive.

DON'T FORGET - Before connecting or disconnecting the 2nd disc drive, make sure
that any discs are removed from both drives, and that the system is switched off. If
connections are altered while the system is on, it is likely that the program in the
computer’'s memory will be corrupted. Always save any valuable programs before
meddling with connections!

When the FD1 is connected to the CPC664, FIRST switch on the FD1 using the slide
switch on the rear panel of the disc drive, THEN switch on the CPC664 using the slide
switch at the right hand side of the computer. Both the green and red indicators on
the front panel of the FD1 should be illuminated. The 2-drive system will then be
ready to operate.

Details of 2-drive operation will be found later in this manual.

External amplifiexr/speakers

The CPC664 may be connected to a stereo amplifier and speakers to enjoy the full
3-channel capabilities of the computer.

The input lead to your stereo amplifier should be terminated with a 3.5mm stereo
Jack plug, which should be inserted into the socket marked STEREQ on the computer.

The connections to the jack plug are:

Plug tip - Left channel
Plug inner ring - Right channel
Plug rear shaft - Ground (Common)

The CPC664 will provide a fixed voltage signal out of the STEREQ socket, and you
should therefore use the controls on the amplifier itself to regulate volume, balance
and tone.

High impedance headphones will also operate with the CPC664, however the volume
will not be adjustable by the VOLUME control on the computer. Low impedance
headphones, such as those usually used with stereo systems, will not operate directly
plugged into the computer.

Details concerning the directing of sound to the required output channel will be found
later in this manual.
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Expansion devices

Expansion devices such as serial interfaces, modems, light pens, ROMs etc may be
connected to the CPC664, using the socket marked EXPANSION at the rear of the
computer.

The AMSOFT speech synthesiser/amplifier model SSA2 may also be connected to
this socket.

Details of connections to the EXPANSION socket will be found in the chapter entitled

¥

‘For your reference....".
Finally, check that you have observed the following warnings given at the begihning
ofthis manual, in the section entitled IMPORTANT":

INSTALLATION NOTES6,7
OPERATION NOTES 4,8

Chapter 1 Page 10 Foundation Course
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AMSTRAD CPC664 FOUNDATION COURSE

Part 3: About Discs....

The AMSTRAD CPC664 uses 3 inch compact. floppy discs. We strongly recommend
that for reliable data-to-disc transfer, you use only AMSOFT CF2 compact floppy
discs. Discs made by leading manufacturers however, may also be used.

Insertion

Each side of a disc may be used separately. A disc should be inserted with its label
facing outward from the drive, and with the side that you wish to use face up:.

™

Foundation Course Chapter 1 Page 11



Write Protection

In the left hand corner of each side of a blank disc, you will see an arrow pointing to a
small shuttered hole. This is called the Write Protect hole, and facilitates protection
against erasure or ‘overwriting”

- ,--o--“'_f ==} “"‘“m\_‘
Write Protect hole i ~—
- -
N >
T,

N

When the hole is closed, data can be ‘written’ onto the disc by the computer. When the
hole is open however, the disc will not allow data to be written onto it, thus enabling
you to avoid accidental erasure of valuable programs.

Various compact floppy disc manufacturers employ different mechanisms for
opening and closing the Write Protect hole. The operation may be carried out on the
AMSOFT CF2 compact floppy disc as follows:

To open the Write Protect hole, slide the small shutter located at the left hand corner
of the disc, and the hole will be opened:

g—q A
Write Protect hole (OPEN) H
1
Shutter P Shutter
OPEN ™ [ CLOSED_L (
]
v

© @)

- |
Write Prclztlection ON Write Prptection OFF
i _ N N o

To close the Write protect hole, simply slide the shutter toits closed position,

Chapter 1 Page 12 Foundation Course
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Some other compact floppy discs employ a small plastic lever located in a slot at the
left hand corner:

Lever
= ——f
1
Write Protect
hole
(CLOSED)

To open the Write Protect hole on this type of disc, slide the lever towards the middle
of the disc, using the tip of a ball-point pen or similar object:

Slide Lever
towards middle |:>
of disc

Write Protect
hole
{OPEN)

Note that regardless of the method employed to open and close the Write Protect hole,
opening the hole in all cases facilitates protection against overwriting.

IMPORTANT

Always ensure that the Write Protect holes on your master CP/M system disc are
open.
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When Your Discisin

At the front of the computer’s disc drive, you will see a red indicator lamp, and a push
button for Eject:

Indicator ___ Eject
——tem — e

Lamp i

Indicator Lamp

This indicates that data is being read from, or written to the disc.

If a 2nd disc drive is connected, the red indicator on the 2nd dise drive (Drive B) will
illuminate constantly. It will extinguish when the main dise¢ drive within the
computer (Drive A)isreading or writing todisc.

Eject Button

Pressing in the Eject button allows you to remove your disc from the drive.

Finally, check that you have observed the following warnings given at the beginning
of this manual, in the section entitled IMPORTANT";

OPERATION NOTES1,3,4,5,6

Chapter 1 Page 14 Foundation Course
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AMSTRAD CPC664 FOUNDATION COURSE

Part 4: Getting Started....

Before we start loading software and saving programs to disc, let’s get familiar with
some of the keys on the computer. Those of you who are experienced in using
computers may skip this section.

With the computer switched on and the opening message on the screen, we're going to
find out what the various keysdo....

o) LARGE ARROW KEYS

The four large arrow keys (next to the [COPY] key), are called the ‘cursor keys’. The
keys move the position of the cursor (the small solid block} on the screen.

Press each of the cursor keys in turn, and you will see the cursor move about the
screen.

[ENTER]

There are two [ENTER] keys. Either of these keys enter the information that you
have typed into the computer. After the [ENTER] key is pressed, a new line is started
on the screen. Each instruction that you type into the computer should be followed by
pressing the [ENTER] key.

From now on, we will show [ENTER} as meaning press the [ENTER] key after each
instruction or program line.
[DEL]

This key is used to delete a character to the left of the cursor on the screen (for
example a letter or a number) which is not required.

Type in ab cd and you will see that the letter d is positioned to the left of the cursor. If
you decide that you do not want the letter d, press [DEL] once and you will see the d
removed. If you press [DEL] and continue to hold it down, the letters ab ¢ will also be
removed.

[SHIFT]

There are two [SHIFT] keys. If you press either of these and hold it down whilst typing
acharacter, a capital letter or upper case symbol will appear on the screen.
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Type in the letter e then hold down the [SHIFT] key and type in the letter e again. On
the screen you will see;

ek
Now type in a few spaces by holding down the space bar. Try the following using the
number keys which are on the top line of the keyboard, above the letter keys. Type in

the number 2, then hold down the [SHIFT] key and type in the number 2 again. On
the screen you will see:

2 r
You can now see what happens when the [SHIFT] key is held down whilst pressing a

character key. Experiment by pressing any of the character keys, either on their own,
or together with the [SHIFT] key.

[CAPS LOCK]
This has a similar operation to [SHIFT] except that you only have to press it once.

From then on each letter that you type in will be in capitals, although the number
keys will not be shifted.

Press [CAPS LOCK} once, then type in:
abcdef123456
Onthe sereen you will see:
ABCDEF123456
You will notice that although all the letters are shifted to capitals, the numbers have
not been shifted to symbols. If you wish to type in a shifted symbol while
[CAPS LOCK] is in operation, simply hold down the [SHIFT] key before pressing a
number key. Type in the following while holding down the [SHIFT] key:
abcdef123456
On the screen you will see:

ABCEDF!"#$%&

If you wish to return to small (lower case) characters again, press the [CAPS LOCK]
key once again.
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If you wish to type in capital letters and shifted upper case symbols without having to
constantly hold down the [SHIFT] key, this can be carried out as follows:

Holding down the [CTRL] key, then press the [CAPS LOCK] key once. This performs
the function of a ‘SHIFT LOCK’. Now type in:

abcdef123456
On the screen you will see:
ABCDEF!"#3%8&

Note that it is still possible to type in numbers while [CTRL] and [CAPS LOCK] are in
operation, by using the number keys to the right of the main keyboard.

Holding down the [CTRL] key and pressing [CAPS LOCK] once, will return you to the
mode that you were previously in, (i.e. either lower case or capital letters-only). If you
have returned to the capital letters-only mode, simply press [CAPS LOCK] once again
toreturn to the lower case mode.

[CLR]

This key is used to clear a character within the cursor.

Typein ABC DE FGH. The cursor will be positioned to the right of the last letter typed
(H). Now press the cursor left key { four times. The cursor will have moved four
places to the left, and will be superimposed over the top of the letter E.

Notice how the letter E is still visible within the cursor. Press the [CLR] key once and
you will see that the letter E has been cleared and the letters F GH have each moved
one space to the left with the letter F now appearing within the cursor. Now press the
[CLR] key again and hold it down. You will see how the letter F is cleared followed by
theletters G and H.

[ESC]

This key is used to [ESClape from a function that the computer is in the process of
carrying out. Pressing the [ESC] key once will cause the computer to temporarily
pause in its function, and will continue again if any other key is pressed.

Pressing the [ESC] key twice will cause the computer to completely [ESC]ape from
the function which it is carrying out. The computer is then ready for you to type in
some more instructions.
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Important

When you reach the right hand edge of the screen by entering 40 characters on a line,
the next character will automatically appear on the following line at the left edge of
the screen. This means that you should NOT press [ENTER] as those of you
accustomed to typewriters might press a carriage return towards the right edge of a
page.

The computer does this automatically for you, and will react to an unwanted [ENTER]
by printing an error message - usuallya Syntax error, either there and then, or
when the program is run. ‘

Syntax Error

Ifthe message: Syntax error appears on the screen, the computer is telling you
that it does not understand an instruction that you have entered.

Forexample type in:
printt [ENTER]

On the screen you will see the message:
Syntax error

The message appears because the computer has not understood the instruction:
printt

If you type amistake in the line of a program, such as;
19 printt "abc" [ENTER]

The Syntax error message will not appear until the instruction is processed by
the computer when the program is run.

Typein;
run{ENTER]

(This command tells the computer to carry out the program that you have just typed
into the memory.)
On the screen you will see:

S$yntax error in 1@
19 Bfrintt "abce”
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This message tells you in which line the error has occurred, and displays the program
line, together with the editing cursorso that you can correct the mistake. '

Press the cursor-right key 0 until the cursor isoverthe t in print t. Now pressthe
[CLR] key to remove the unwanted t , then press the [ENTER] key to enter the
corrected line into the computer.

Now typein:
run [ENTER]

....and you will see that the computer has accepted the instruction, and has printed:
abc

Finally, check that you have observed the following warnings given at the beginning
of this manual, in the section entitled IMPORTANT:

INSTALLATION NOTES4,5
OPERATIONNOTE 1
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AMSTRAD CPC664 FOUNDATION COURSE

Part 5: Loading Software and
games....

Welcome to those of you who skipped here from the previous section!

As a quick demonstration of the speed of loading disc software, switch on the system,
then insert the master CP/M disc supplied, into the drive with Side 1 uppermost.

Typein:
run "rointime.dem"” [ENTER]

After a few seconds the program will have loaded into the memory. Answer the
question on the screen as to whether you are using a green monitor; (Type Y for Yes,
or N for No}, and you will then see a continuous demonstration of the game ‘Roland in
Time’ on the screen. It may even persuade you to go out and buy a copy of the game!

When you have finished watching the demonstration, you may ‘escape’ from the
program by simultaneously holding down the [CTRL] and [SHIFT] keys then pressing
the {ESC] key. This has the effect of completely resetting the computer, and may be
used whenever you wish to start afresh. {You do not need to remove any disc from the
drive when resetting the computer in this way).

If the program hasn’t loaded, study any error message on the screen to see where you
went wrong: '

Drive A: disc missing
Retry, Ignore or Cancel?

...means that you have either not inserted your disc correctly, or, if you have a
2-drive system, that you have inserted it into Drive B.

ROINTIME.DEM not found

....means that you have either inserted the wrong disc, (or the wrong side of the disc),
or you have not carefully and precisely typed in the name, ROINTIME . DEM

Bad command

....means that you have probably mis-typed ROINTIME.DEM by introducing an
unwanted space or punctuation mark.

Chapter 1 Page 20 Foundation Cowrse

ik 4 4 & 4 & A A A S A A A & S s A S S A A s M S S s AR aa a A . AR M am . B



Type mismatch

....means that you have omitted the quotation marks "
Syntax error

....means that you mistyped the word run

brive A: read fail
Retry, Ignore or Cancel?

....means that the computer has failed to read data from your disc. Check that you
have inserted the correct disc and press R to Retry. This message will appear if ever
you corrupt your disc by switching the system on or off while the disc is in the drive.

Once you have learned how to make back-up copies of dises, always do so for valuable
programs, and especially for your master CP/M system disc.

Loading AMSOX'T software and the WELCOME
program

Having hopefully whetted your appetite for the lighter side of computing, let’s load a
game....

Insert your software disc in the drive, and type in:
run "disc" {[ENTER]

After a few seconds, your game will be loaded and ready to play.

Try typing in: run "disc" with side 1 of your master CP/M system disc inserted
into the drive, and you will see and hear the CPC664 continuous ‘Welcome’
demonstration,

When you have finished watching ‘Welcome’, reset the computer using the [CTRL]
[SHIFT) and [ESC) keys.

The above instruction {run "disc") will load most of the AMSQOFT range of disc
software, but you may come across the odd occasion where you have to type in
something else. In all cases however, the loading instructions will be found on the

label of the software disc, which should always be carefully followed.

Finally, check that you have observed the foliowing warnings given at the beginning
of this manual, in the section entitled ITMPORTANT":

INSTALLATION NOTE 6
OPERATION NOTES1,5,6
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AMSTRAD CPC664 FOUNDATION COURSE

Part 6: Let’s Compute....

So far, we know what we must and mustn’t do with the computer, and how to set it up
and connect peripherals. We know what some of the keys on the computer do, and how
to load software. Now we’'ll look at some of the instructions that you can type in to the
computer to make things happen....

Like you or I, the computer can only understand instructions in a language that it
knows, and that language is called BASIC, (short for Beginners’ All-purpose
Symbolic Instruction Code), The words in BASIC’s vocabulary are called ‘keywords’
and each of them tell the computer to perform a specific function. All languages must
conform to the rules of grammar, and BASIC is no exception. Here, grammar is
referred to as ‘Syntax’, and the computer will always be kind enough to tell you if
youvemadeaSyntax error!

An introduction to AMSTRAD BASIC keywords

In the chapter entitled ‘Complete list of AMSTRAD CPC664 BASIC keywords’, you
will find a description of the keywords found in AMSTRAD BASIC. We will introduce
some of the more commonly used BASIC keywords in this section.

CLS
Toclear the screen, typein:
¢ is [ENTER]

You will notice that the screen clears and the word Ready with the cursor B will
appear at the top left of the screen.

Note that you can use upper case (CAPITAL) or lower case (small) letters to enter any
BASIC keyword into the computer.

PRINT

This is used whenever you want characters, words or figures in a program to be
printed. Type in the following instruction line:

print "hello" [ENTER]
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On the screen you will see:
hello

The quotation marks are used to tell the computer what should be printed.
he L Lo appeared on the screen as soon as the [ENTER] key was pressed. Type in:

cls [ENTER]

....toclear the screen.

RUN

The previcous example showed a single instruction line. However, as soon as the
[ENTER] key was pressed, the instruction was carried out then forgotten. It is
possible to store a series of instructions in the computer to be carried out in a specified
order. This is achieved by writing a ‘program’. The sort of BASIC instructions that
you write in a program are the same as just shown, but in front of each instruction
line, a line number is typed in. If there is more than one line in the program, these line
numbers tell the computer the order in which to carry out or ‘run’ the program. When
[ENTER] is pressed the line is stored in the memory until the program is run. Now
typein:

18 print "hello" [ENTER]

Notice that when [ENTER] was pressed, he L Lo was NOT printed on the screen, but
instead was entered into the computer’s memory as a one-line program. To carry out
that program, the word r un must be used. Type in:

run [ENTER}

Youwillnowsee hel Lo printed onthe screen.
Note that instead of continually typing in: print, you can use the ? question-mark
symbol, for example:

18 2 "hello" [ENTER]

LIST

After a program has been stored in the memory, it is possible to check what has been
typed in by ‘listing’ the program. Type in:

List [ENTER]

On the screen you will see:

18 PRINT "hello"”

....which is the program stored in the memory.
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Notice how the word PRINT is now in capitals. This means that the computer has
accepted PRINT asaknown BASIC keyword.

Type in: ¢ L' s [ENTER] to clear the screen. Note that although the screen is cleared
when you type in: ¢ L's [ENTER], your program is not erased from the computer's
memaory.

GOTO

The 6O T0 keyword tells the computer to go from one line to another in order to either
miss out a number of lines or to form a loop. Type in:

18 print "hello” [ENTER]
20 goto 1@ [ENTER]

Now type:
run [ENTER]

....and you will see he L 1 o0 printed continuously on the screen, one under another on
the left side. The reason for this, is that line 2@ of the program is telling the computer
to gotoline 1@ and carry on processing the program from there.

To pause the running of this program, press [ESC] once. To start it again, press any
other key. To stop it running seo that other instructions can be typed in, press [ESC]
twice.

Now type in:
cls [ENTER]

....toclear the screen.

To see the word h e L L o printed continuously on each line, one next to another filling
the whole of the screen, type in the previous program but with a semi-colon ; after
the quotation marks "

Typein;

18 print "hello"; [ENTER]
20 goto 18 [ENTER]
run [ENTER]

Note that the semicolon ; tells the computer to print the next group of characters
immed:ately following the previous one, (unless the next group of characters is too
large to fit on the same line).
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Escape from this program by pressing [ESC] twice. Now type in line 18 again, but
thistime, use a comma , instead of a semicolon ;

1% print "hello", [ENTER]
run [ENTER]

You will now see that the comma , has told the computer to print the next group of
characters 13 columns away from the first group of characters. This feature is useful
for displaying information in separate columns, Note however, that if the number of
characters in a group exceeds 12, the next group of characters will be displaced
forwards by another 13 columns, so as to always maintain a space between columns.

This figure of 13 columns is adjustable by use of the ZONE command, described later
in this manual.

Again, to escape from this program, press [ESC] twice. To clear the computer’s
memory completely, hold down the [CTRL] [SHIFT] and {ESC] keys in that order, and
the computer will reset.

INPUT

This command is used to let the computer know that it is expecting something to be
typed in, for example, the answer to a question.

Type the following:
18 input "how oid are you';age [ENTER]
28 print "you look younger than'";age;

“vears old." [ENTER]
run {ENTER]

On the screen you will see:

what is your age?
Type in your age then [ENTER]. If your age was 18, the screen would then show:

you look younger than 18 years old.
This example shows the use of the input command and a number variable. The
word a g e was put into the memory at the end of line 1@ so that the computer would
associate the wourd age with whatever numbers were typed in and would print these

numbers where the word age ison line 28. Although we used the expression age in
the above for the variable, we could have just as easily used a letter, for example b.
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Reset the computer to clear the memory, ((CTRL] [SHIFT] and [ESC] keys). If you had
wanted an input made up of any characters,(letters or letters and numbers), the
dollar sign $ must be used at the end of the variable. This type of variable is called a
‘string variable’.

Type in the following program: (Note that in line 2@ you must put a space after the ¢
inhel Lo andbeforethemin my).

10 input "what is your name";name$ [ENTER]
28 print "hello ";name$;" my name is Roland" [ENTER]
run [ENTER]

On the sereen you will see:
What is your name?

Type in your name then [ENTER]

If the name that you entered was Fred, you will see on the screen:
. Hello Fred my name is Roland

Although we used name$ in the above example for the name string variable, we
could have just as easily used a letter, for example a$. Now we will combine the
above 2 examples into one program.

Reset the computer by pressing [CTRL] [SHIFT] and [ESC]. Type in the following:
5 «c¢ls [ENTER]
18 input "what is your name";a$ [ENTER]
20 input "what is your age';b [ENTER]
3@ print "I must say ";a$;" you dont

look";b;"years old" [ENTER]
run [ENTER]

In this program we have used 2 variables, a$ for the name and b for the age. On the
screen you will see:

what is your name?

Now typein your name (e.g. F red), then [ENTER].
You will then be asked:

what is your age?

Now typeinyourage(e.g. 18),then [ENTER].
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If your name were Fred and your age 18, on the screen you will see:

I must say Fred you dont look 18 years old

Editing a Program

If any of the lines in the program had been typed incorrectly, resultingina Syntax
error orother error message, it would be possible to edit that line, rather than type
it out again. To demonstrate this, let’s type in the previous program incorrectly:

5 «clss [ENTER]
18 input "what is you name";a$ [ENTER]
20 input "what is your age";b [ENTER]
36 print "I must say";a%;" you dont
Look";b;"vyears old" [ENTER]
There are 3 mistakes in the above program:

Inline 5 wetypedin ¢ Lss insteadof c L s.
Inline 1@ wetypedin youinsteadof your,
Inline 3@ we forgot to put a space between s ay and the quotation marks "

There are 3 main methods of editing a program. The first is to simply type in the new
line again. When a line is retyped and entered, it replaces the same numbered line
currently in the memory.

Secondly, there is the editing cursor method.

Lastly, there is the copy curser method.

Editing Cursor Method

To correct the mistake in line 5

Type:
edit 5 [ENTER])

Line 5 will then appear under line 3@ with the cursor superimposed over the ¢ in
clss

To edit out the extra s in clss, press the cursor right key ¢ until the cursor
appears over thelast s, then press the {CLR] key. You will see the s disappear.

Foundation Course Chapter 1 Page 27



Now press [ENTER] and line 5 will now be corrected in the memory. Type in:
List [ENTER]

....tocheck line 5 is now correct.

The AUT 0 command, described later in this manual, may be used to edit a number of
successive lines in a similar manner to that described in the Editing Cursor Method.

Copy Cursor Method

The copy cursor is another cursor (in addition to the one already on the screen) which
comes into view when you hold down [SHIFT] and press one of the cursor keys. It then
detaches itself from the main cursor and can then be moved around the screen
independently.

To correct the mistakes in line 1@ and 3@, hold down the [SHIFT] key then press the
cursor up key «» until the copy cursor is positioned over the very beginning of line
1fl. You will notice the main cursor has not moved, so there are now two cursors on the
screen. Now press the [COPY] key until the copy cursor is positioned over the space
between you and name. You will notice that line 1@ is being re-written on the last
line and the matn cursor stops at the same place as the copy cursor. Now type in the
letter r. This will appear on the bottom line only.

The main cursor has moved but the copy cursor stayed where it was. Now press the
[COPY] key until the whole of line 18 is copied, Press [ENTER] and this new line 18
will be stored in the memory. The copy cursor disappears and the main cursor
positions itself under the new line 1@. To correct the second mistake, hold down
{SHIFT] and press the cursor up key « until the copy cursor appears over the

very beginning of line 3 8.

Press [COPY] until the copy cursor is positioned over the quotation marks next to
say. Now press the space bar once. A space will be inserted on the bottom line. Hold
down the [COPY] key until the whole of line 3 8 is copied, then press [ENTER].

You can now list the program to check that it is corrected in the memory by typing in:
List [ENTER]

NOTE: To move the cursor quickly (during editing) to the left or right hand end of a
line, hold down the [CTRL] key then press the left or right ) cursor key once.

Now reset the computer by pressing [CTRL] [SHIFT] and [ESC] keys.

IF

The 1 F and THEN commands ask the computer to test for a specified condition, then
take action depending upon the result of that test. For example, in the instruction:
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if 1+1=2 then print "correct" [ENTER]
...the éomputer will test for the specified condition, and then take action accordingly.

The keyword ELSE can be used to inform the IF THEN command as to what
alternative action the computer should take if the tested condition is false, for
example:

if 1+1=8 then print "correct" else print "wrong" [ENTER]

We will now extend the previous program with the use ofthe 1 f and t hen comands,

Type in the following: Notice that we have added two symbols. < meansless than, and
isnext to the M key. > means greater than,and is next tothe <{lessthan)key.

5 <cls [ENTER]

18 input "what is your name";a$ [ENTER]

20 input "what is your age';age [ENTER]

36 if age < 13 then 68 [ENTER]

49 if age < 20 then 78 [ENTER]

50 if age > 19 then 30 [ENTER]

68 print "So ";a%;", you are not quite a
teenager at";age;"years old":end [ENTER]

70 print "So ";a$;", you are a teenager
at';age;'"years old":end {ENTER]

88 print "Oh well ";a%$;", you are no
longer a teenager at'j;age;"years old" [ENTER]

Tocheck this program is correct, type:
List [ENTER]
Now typein:
run [ENTER]
Now answer the questions prompted by the computer and see what happens.
You can now see what effect the IF and THEN commands have in a program. We
have also added the word END at the end of lines 6@ and 78. The keyword END is

used literally to end the running of a program. If END wasn’t there in line 68, the
program would continue torun, and carry out lines 7@ and 8.
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Likewise, if END wasn’t there in line 78, the program would continue to run, and
carry out line 8. The colon : before the word END separates it from the previous
instruction. Colons : can be used to separate two or more instructions on one
program line. We have also added line 5 to clear the screen at the start of the
program. We will do this from now on in the following programs to make things look
neater.

Reset the computer by pressing [CTRL] [SHIFT] and [ESC] keys.

FOR and NEXT

The FOR and NEXT commands are used when you want to carry out a specified
operation a number of times. The instructions for the specified operation must be
enclosedbythe FOR NEXT loop.

Typein:

5 c¢ls [ENTER)

18 for a=1 to 1@ [ENTER]

28 print "operation number";a [ENTER]
3@ next a [ENTER]

run [ENTER]

You will see that the operation in line 2@ has been carried out 10 times, as instructed
by the FOR command in line 18. Note also that the value of the variable a is
increased by 1 each time.

The keyword S TEP may be used to inform the FOR NE X T command how much the
variable should be ‘stepped’ per operation. For example, change line 18 to:

10 for a=1@ to 58 step 5 [ENTER]
run [ENTER]

Negative steps may also be used, for example:

1@ for a=100 to @ step =-1@ [ENTER]
run [ENTER]

REM

REM is short for REMark. The instruction tells the computer to ignore anything that
follows it on the line. Hence you can use REMarks to inform you of, for example, the
title of a program, or the use of a variable, as follows:

18 REM Zap the invaders [ENTER]
20 L=5 :REM number of Llives [ENTER]
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The single quote mark ' (which can be typed by holding down [SHIFT] and pressing
the 7 key) can be used as a substitute for : REM, For example:

19 'Zap the invaders [ENTER]
28 L=5 'number of lives [ENTER]

GOSUB

If there are a set of instructions within a program which are to be carried out a
number of times, these instructions need not be typed in repeatedly every time they
are needed in the program; instead, they can be made into a ‘sub-routine’ which when
required, can be called into action by the command G60SUB followed by the line
number. The end of the GOSUB-routine is marked by typing in the instruction
RETURN. At this point the computer will return to the instruction that immediately
followed the GO S UB command which it had just obeyed.

(The following two programs will not actually ‘do’ anything other than print words on
the screen, and you therefore need not bother typing them in, They have been
included to demonstrate the way that sub-routines can perform repeated tasks.)

For example, in the following program:

T8 MODE 2 [ENTER]

20 PRINT "This old man he played one" [ENTER]

38 PRINT "He played knick-knack on my drum" [ENTER]
40 PRINT "With a knick-knack paddy wack' [ENTER]

58 PRINT “Give a dog a bone" [ENTER]

60 PRINT "This old man came rolling home" [ENTER]
78 PRINT [ENTER]

88 PRINT "This old man he played two' [ENTER]

9@ PRINT "He played knick-knack on my shoe" [ENTER]
188 PRINT "With a knick-knack paddy wack" [ENTER]
118 PRINT "Give a dog a bone' [ENTER]

128 PRINT "This old man came rolling home" [ENTER]
138 PRINT [ENTER]

148 PRINT "This old man he played three" [ENTER]
158 PRINT "He played knick-knack on my knee' [ENTER]
188 PRINT "With a knick-knack paddy wack" [ENTER]
198 PRINT "Give a dog a bone"™ [ENTER]

208 PRINT "This old man came rolling home'" [ENTER]
218 PRINT [ENTER]

run [ENTER]
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....you can see a number of lines which have to be repeated at various points in the
program, for example the chorus at line 180. Let’s make that chorus into a
sub-routine and add the instruction RETURN at the end. Then, we'll call the
sub-routine using the command GOSUB 18@ whenever we want to use it. The
program now locks like this:

1@ MODE 2 [ENTER]

28 PRINT "This old man he played one™ [ENTER]

30 PRINT "He played knick-knack on my drum" [ENTER]
40 GOSUB 180 [ENTER]

8@ PRINT "This old man he played two" [ENTER]

98 PRINT "He played knick-knack on my shoe" [ENTER]
188 GOSUB 18@ [ENTER]

148 PRINT "This old man he played three" [ENTER]
158 PRINT "He played knick-knack on my knee" [ENTER]
168 60SUB 1808 [ENTER]

178 END [ENTER]

188 PRINT "With a knick-knack paddy wack" [ENTER]
198 PRINT "Give a dog a bone" [ENTER]

208 PRINT "This old man came rolling home" [ENTER]
210 PRINT [ENTER]

220 RETURN [ENTER]

run [ENTER]

See how much tedious typing we’'d have saved ourselves? Well designed sub-routines
are a principal part of computing. They lead to ‘structured’ programs, and develop
good programming habits.

Always bear in mind when writing sub-routines, that you do not necessarily have to
Jjump inte’ the sub-routine at the same point, i.e. its beginning. A sub-routine written
from lines 500 to 8B can be called by: GOSUB 588, or GOSUB 648, or GOSUB
798.

Note in the above program, that the instruction END is used in line 178. Otherwise
the program would naturally continue after line 168, and would carry out line 188,
which is NOT required unless called by GOSUB.
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Simple Arithmetic

Your computer can be used as a calculator quite easily.

To understand this, carry out the following examples. We will use the ? symbol "
instead of typing print in this section. The answer will be printed as soon as the
[ENTER] key is pressed.

Addition

(use [SHIFT] and ; keys for plus)

Type: '

7343 [ENTER]
6

(Note that youdo NOT type in the equals sign =)

Type:
78+4 [ENTER]
12

Subtraction

(use unshifted = key for minus)
Type:

74-3 [ENTER]
1

Type:
78-4 [ENTER]
4
Multiplication
(Use [SHIFT] and : keys for multiply (* means x)
Type: |
? 3 *3 [ENTER]

Type:

28%4 {ENTER]
32
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Division
fuse unshifted ? key for divide { / means =}
Type:

?3 /3 [ENTER]
1
Type:

78/4 [ENTER]
2

Integer Division
(use \ for division with removal of the remainder)
Type:

718\ 6 [ENTER]
1

Type:

?728\3 [ENTER]
6

Modulus

(use MO D to obtain the remainder portion after integer division)
Type:

718 MOD 4
2

Type:

79 MOD 3
8

Square Root

To find the square root of a number, use sqr ( ). The number that you want the
square root of should be typed inside the brackets.

Type:
?sqr{16) [ENTER] (this means V16)
4
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Type:

?7s5qr (108) [ENTER]
10

Exponentiation

(use unshifted £ key for exponentiation)

Exponentiation is when a number is raised to a power of another. For example 3
squared (3%),3 cubed (3*) ete.

Type:

7313 [ENTER] (this means 3%
27

Type:

781 4 [ENTER] (this means 8%
4096

Cube Root

You can quite easily calculate cube roots by using a similar method to the last
example.

Tofind the cube root of 27 (3V27)
Type:

7271 (1/3) [ENTER]
3

Tofind the cube root of 125

Type:

21251 ¢1/3) [ENTER]
5
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Mixed Calculations

(+!-’* /)

Mixed calculations are understood by the computer, but they are calculated within
certain priorities. '

First priority is given to multiplication and division, then addition and subtraction.
These priorities apply only to calculations containing only these four operations,

Ifthe caleulation was:
I+7-2%774

Youmay think this would be calculated as:

3+7-2 %7 /4
=8 *7 /4

= 56/4

= 14

Infactitiscalculated as:

347-2%7/4
=3+7-14/4
=3+7-3.5
=18-3.5
=6.5

Prove this by typing in this calculation as it is written:
Type:

23+7-2%7/4 [ENTER]
6.5

You can change the way the computer caleulated this by adding brackets. The
computer will deal with the calculation inside brackets prior to the multiplication
etc, outside the brackets. Prove this by typing in the calculation including brackets.

Type:

?2(3+7-2)%7/4 [ENTER]
14
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The priority of ALL mathematical operatorsis as follows:

T Exponentiation

MOD Modulus

- Unary minus {(declares a number as negative)
*and/ Multiplication and division

\ Integer division

+and - Addition and Subtraction

Further Exponents

If you want to use very large or very small numbers in calculations, it 1s sometimes
useful to use scientific notation. The letter E is used for the exponent of numbers to
the base 10. You may use either lower case € or upper case E.

For example 300 is the same as 3x10°. In scientific notation, this is 3E2, Similarly,
0.03 is the same as 3x10°%). In scientific notation this is 3E-2. Try the following
examples.

Youcantypein:

?73@8*%1@ [ENTER]
300

or you can type:

?3E1*x1E1 [ENTER]
300

73000*1000 [ENTER)] ..or.. ?3E3*1E3 [ENTER]
3paoeae

23000+0.687 [ENTER] ...or... ?3E3%x1E-3 [ENTER]
3
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AMSTRAD CPC664 FOUNDATION COURSE

Part 7: Save It....

Now that you've exercised your fingers by typing in a few instructions, you’ll
probably want to know how to save a program from the computer onto disc, and how
to load it back from disc into the computer.

Even if you are familiar with cassette saving and loading, it is worth peinting out
some important information which must be observed when dealing with disc
program files. '

The 2 most apparent differences will be that firstly, a new blank disc cannot simply be
taken out of its wrapper and recorded onto, as is the case with cassettes. A new disc
must be first be ‘formatted’, and this process will be explained in a moment.

The other point worth mentioning here, is the importance of correctly ‘naming’ disc
files. Cassette filenames generally conform to very loose standards, varying greatly
in length, being at times omitted. Not so with discs. Disc filenames must conform
strictly to CP/M standards, and will be explained later in this section.

Formatting discs for use

Before writing any data onto a new blank dise, the disc itself must first be formatted.
Formatting can be likened to building a series of shelves and dividers onto a disc prior
to the storage of information on those shelves; in other words, laying down an
organised framework around which data can be put in or taken out.

Formatting divides the disc into 360 distinctly separate areas:

/

Track 39

4——— Quter Case

2 | Sector
~
——— Track
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0000000000000000000000000000000000 04

There are 40 tracks from the outside of the disc (Track 0), to the inside (Track 39}, and
the circumference of the disc is divided into 9 sectors.

Each track in a sector can store up to 512 bytes of data; hence the total available space
on each side of a disc is 180Kbytes.

First Steps Using the CP/M Disc

To prepare a new blank disc for reading and writing your own programs onto, you will
need to format using the CP/M disc. '

Switch the system on, and insert the CP/M disc supplied, into the drive.

If you are operating 2 disc drives, always insert the CP/M disc into the main disc drive
within the computer (Drive A.)

Typein:
lcpm [ENTER]

(You will find the bar symbol | by holding down [SHIFT] and pressing the  key.)

After a few seconds you will see the following message on the screen:

CP/M 2.2 - Amstrad Consumer Electronics plc
A>

This is a ‘Sign on’ message indicating that the operating system is under the
control of CP/M.

The displayed A > on the screen is a prompt, (similar to Re ady during normal BASIC
operation) indicating that the computer is awaiting your instructions.

Once you are operating CP/M, you cannot enter BASIC commands into the computer,
as these will not be understood.

Iffor example, you type in the BASIC command:

cls [ENTER]

The Computer will return your entry, together with a question mark:

CLS?

indicating that it does not understand your command.
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To briefly look at some of the CP/M commands, type in:
dir [ENTER]

On the screen you will see a directory of CP/M and utility ¢ 0Mmands, one of which is
format.Typein: :

format [ENTER]
On the screen you will see:

Please insert disc to be formatted into drive A
then press any key.

Remove the CP/M disc and insert your new blank disc, then press any key (any grey
key). Formatting will start, commencing at Track 0 and ending at track 39, after
which you will be asked on the screen:

Do you want to format another disc (Y/N):
If you wish to format the other side of your blank disc, or format another disc, type Y
(for Yes) and you will receive the initial message once again.
The formatting process can be repeated any number of times until you answer the

repeat question N (for No), whereupon the system will ask you to:

Please insert a CP/M system disc into drive A
then press any key:

After doing so, the computer will return you to the direct CP/M mode, and will await
your next command. Other CP/M commands will be dealt with later in this manual
but for now, having learnt to format with CP/M, reset the computer using [CTRL]
[SHIFT] [ESC]. :

Always keep a master copy of your CP/M disc in a safe place, as it is literally the key to
your system. Later in this manual, you will be shown how to make a ‘working copy’ of
your CP/M disc, so that you can keep your master copy safely locked away!

BEWARE
FORMATTING A PREVIOUSLY RECORDED DISC WILL ERASE ITS CONTENTS.

You will not be able to format a disc which has its write protection hole open.
Attempting to do so will result in the message on the screen:

Drive A: disc is write protected
Retry, Ignore or Cancel?
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Press G to cancel, then follow the instructions on the screen. The format mode will
thenbe abandoned.

Now that we have a formatted blank disc (or two), we can start to manipulate BASIC
programs to and from disc.

Saving a Program in Memory onto Disc

Having typed a program into the computer’s memory, save it onto disc by typing in:
save "filename" [ENTER]

Note that the naming of the program is obligatory.

A filename on disc consists of 2 parts {fields). The first part is obligatory and can
contain up to 8 characters. Letters and numbers may be used but NO spaces or
punctuation marks. This first field usually contains the name of the program.

The second field is optional. You can use up to 3 characters, but again no spaces or
punctuation. The 2 fields are separated by adot .

If you do not specify a second field, the system will automatically label it with a token
of its own, such as . BAS for BASIC files or . B IN for binary (machine code) files.

As an example of saving to disc, write a short program into the memory, insert a
formatted disc, then typein:

save "example'" [ENTER]
After a few seconds, the prompt Re ady will appear on the screen, and the program
will have been saved onto disc. (If not, check any error message on the screen to

establish whether you either forgot to insert your disc into the correct drive, forgot to
close the write protect hole, or mistyped the command.)

Catalog

After saving the above program, type in:
cat [ENTER]

On the screen you will see:

Drive A: user @
EXAMPLE.BAS 1K
168K free
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The filename wili be displayed, including any specified or token second field, together
with the file length (to the nearest higher Kbyte). The amount of free space on the disc
will also be displayed.

Loading from Disc

Programs may be loaded from disc then run, using the commands:

load "filename' [ENTER]
run [ENTER]

....or they may be run directly using the command.:
run "filename" [ENTER]

Note that protected programs may be run directly only.

IRand |B

If you are operating an additional disc drive, you may specify which Drive (A or B)
that you require a function to be performed on by typing in:

la [ENTER]

Ib [ENTER]

....before issuingthe SAVE, CAT,or LOAD commands.

Copying Programs from Disc to Disc

Using the commands already learnt in this section, it can be seen that disc to disc
program copying is performed simply by loading the program into the memory from
the original (source) disc, removing the source disc, and saving the program onto the
new (destination) disc.

To save a program from disc to disc using 2 disc drives, you may prefer to insert your
source disc into, for example, Drive B, and your destination disc into Drive A. To copy
aprogramin thls way, type in:
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Ib {ENTER]
load "filename' [ENTER]
la [ENTER]
save "filename'" [ENTER]

There are four ways in which files may be SAVEd by the CPC664. In addition to
ordinary BASIC file saving, by:

save "filename” [ENTER]
....there are three alternative methods, for more specialised purposes. .
save "filename" ,a [ENTER]

Adding the suffix , a instructs the computer to save the program or data in the form
of an ASCII text file. This method of saving data applies to files created by
wordprocessors and other applications programs, and its use will be further discussed
as applications are encountered.

save "filename" ,p [ENTER]

Adding the suffix ,p tells the computer to protect the data so that the program

cannot be L1S Ted after LOADing it, or RUNning it then stopping its execution using
the [ESC] kev function.

Programs saved in this way can only be run directly, using the commands:
run “filename" [ENTER]

...0T....
chain "filename" [ENTER]

If you anticipate wanting to edit or alter the program, you should also keep a copy for
yourselfin unprotected form, i.e. without the , p suffix.

save "filename'",b, starting addresss , Jdength in bytes
[ ,-optional entry point:] [ENTER]

This option allows you to perform a binary save where a complete block of data in the
computer’s RAM is stored onto disc exactly as it occurs in the memory. It is necessary
to instruct the computer where the section of memory you need to save starts, how
long it is, and if required, the memory address at which to start execution shouid the
file be run as a program.
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This binary save feature allows data from the screen memory to be stored directly
ontodisc in the form of a screen dump. The contents of the screen will be saved exactly
as it is seen, using the command:

save "scrndump",b,49152,16384 [ENTER]
...where 49152 is the starting address of the screen memory, and 16384 is the

length of the screen memory that you wish tosave.

Tocall it back onto the screen, type in:

load “scrndump" [ENTER]
More information on using the system to manipulate program files between discs
(and cassette), will be found later in this manual,

Finally, check that you have observed the following warnings given at the beginning
of thismanual, in the section entitled IMPORTANT":

INSTALLATION NOTES5,6,7
OPERATION NOTES1,2,3,4,5,6,7,9
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AMSTRAD CPC664 FOUNDATION COURSE

Part 8: Understanding Modes,
Colours and Graphics....

The Amstrad CPC664 Colour Personal Computer has three modes of screen display
operation: Mode 0, Mode 1, and Mode 2.

When the computer is first switched on, it is automatically in Mode 1.

To understand the different modes, switch on the computer and press the number 1
key. Hold it down until two lines are full of 1’s. If you now count the number of 1’son a
line, you will see that there are 40. This means that in Mode 1, there are 40 columns.
Press [ENTER] - youwillgeta Syntax error message, but don’t worry, this isjust
a quick way of getting back to the Ready message that tells you the computer is
waiting for your next instruction,

Now type in:
mode @ [ENTER]

You will see that the characters on the screen are now larger. Press the number 1 key
again and hold it down until two lines are full of 1’s. If you count the number of 1’s on
a line, you will see there are 20. This means that in Mode 0, there are 20 columns.
Press [ENTER] again.

Now type in:
mode 2 [ENTER]

You will see that this is the smallest mode, and if you again type in a line of 1’s, you
will count 80. This means that in Mode 2 there are 80 columns.

Torecap:

Mode 0 = 20 columns
Meode 1 = 40 columns
Mode 2 = 80 columns

Finally, press [ENTER] once again.
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Colours

There is a choice of 27 colours. These are shown on a green monitor (GT65) as various
shades of green. If you purchased the GT65 monitor, you can buy the AMSTRAD MP2
Modulator/Power supply in order to use the computer’s colour facilities on your
domesticcolour TV,

In Mode 0, up to 16 of the 27 available colours can be put onto the screen at any time.
In Mode 1, up to 4 of the 27 colours can be put onto the screen at any time.
InMode 2, up to 2 of the 27 colours can be put onto the screen at any time.

You are able to change the colour of the BORDER, the PAPER (the area where the
characters can appear) or the PEN (the character itself), all independently of each
other.

The 27 colours available are listed in Table 1, each with their INK colour reference
number.

For convenience, this table also appears on the panel at the top right hand side of the
computer.

MASTER COLOUR CHART
Ink Ink Ink
No. Colour/Ink No. Colour/Ink No. Colour/ink
0 Black 9 Green 18 Bright Green
1 Blue 10 Cyan 19 Sea Green
2 Bright Blue 11 Sky Blue 20 Bright Cyan
3 Red 12 Yellow 21 Lime Green
4 Magenta 13 White 22 Pastel Green
5 Mauve 14 Pastel Blue 23 Pastel Cyan
6 Bright Red 15 Orange 24 Bright Yellow
7 Purple 16 Pink 25 Pastel Yetlow
8 Bright Magenta 17 Pastel Magenta 26 Bright White

Tabte 1: The INK numbers and colours

Asexplained earlier, when the computer is first switched on, it is in Mode 1. To return
to Mode 1 from a different mode, type in:

mode 1 [ENTER]
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The screen display

PEN

Amptred 84K Miorocwswabsr twk)
eases amsiiag fommmmerDVEIMER T RL

WASIC 1.1
‘.nd)

BORDER
PAPER

The BORDER is the area surrounding the PAPER. (Note that when the computer is
first switched on, the BORDER and PAPER are both blue). The characters on the
screen can only appear inside the border. The PAPER is the background area behind
acharacter, while the PEN writes the character itself.

Now we will explain how the colours that you see on the screen are selected, and how
you can change these to your own choice.

When you first switch on, or reset the computer, the BORDER is always set to colour
number 1. Look up number 1 on the master colour chart, and you will see that colour
number 1 is blue. The colour of the border can be changed by using the command:
BORDER followed by the colour number. To change the border to white, type in:

border 13 [ENTER]

So far, so good. Now for the tricky bit....

When you first switch on, or reset the computer, PAPER number @, and PE N number

%WMM. This does NOT mean that you look up numbers
and 1 on the master colour chart and away you go....

The important thing to remember is that # and 1 are PAPER and PEN numbers;
they are NOT ink colour numbers. To understand this, imagine having 4 pens on your

esk numbered 0,1,2, and 3, and being able to fill each of these pens with any colour of
your choice out of 27 bottles of ink, numbered 0 to 26. It can be seen therefore, that pen
number 1 is not necessarily always the same colour; as it can be filled with a different
ink, in fact you could fill each of the 4 pens with the same ink.
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So 1t is with the computer. Using the PEN and I NK commands, you can select the pen
number, and then the ink colour for that pen.

Remembering that we are operating in Mode 1 (40 columns), lock at Table 2 below,
and you will see from the first and third columns, that PEN number 1 corresponds to
INK colour number 24. Now look up INK number 24 on the master colour chart
(Table 1) and you will see that the colour listed is bright yellow, i.e. the colour of the
characters on the screen when you first switch on.

DEFAULT SETTINGS
Ink Colour Ink Colour Ink Colour
Paper/Pen No. Mode 0 Model Mode 2
0 1~ 17 1 “{,1}5(
1 24 24 | t vl 24/
2 20 20 "a 1 13
3 6 . 6_/ 24
4 26 1 1 \S
; s X
you® l(
7 6 s 243
8 10 1" 1
9 12 . 24 24
10 14 20/ 1
11 16 | 6 ; 24
12 18 | 1 ]L 1
13 22 24 24
14 Flashing 1,24 20 i-\ 1 ‘i
15 Flashing 16,11 6 )/ 24
Table 2: PAPER/PEN/MODE/INK reference
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The PAPER/PEN/INK relationships given in Table 2 are not fixed however. They are
the default settings when you switch-on or reset the computer. You can change them
by using the INK command. The command has two parts (or ‘parameters’). The first
part is the number of the PAPER or PEN that you are going to fill with ink, and the
second part is the colour of the ink itself. The two parts of the command are separated
by acomma ,

So, now that we know that we are using PEN number 1, let’s change the colour of the
INKin that pen, to orange.

Typein: e BT

i
ink 1,15 [ENTER]

....and you will see that the characters on the screen have changed colour.

The background colour can also be changed using the I NK command. We know that
PAPER number @ is selected at switch on, so let’s change the colour of the INK in
P APER number B to green {colour number 9) by typing in the command:

P jﬁ*-'&ﬁya&’.‘
ink 8,9 [ENTER]

Now let’s use a different pen altogether. Type in:
pen 3 [ENTER]

Notice how only the colour of the new characters (after the command) changes.
You're using PEN number 3 now, and you will see from Tables 1 and 2 that the INK
initially loaded into P EN number 3 is colour number 6 (bright red). Change it to pink
by typingin:

ink 3,16 [ENTER]

Remember, 3 is the colour of the pen that you selected earlier with the command:
pen 3,andthat 16 istheink colour-pink.
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Now let’s change to a new paper. When a new paper is selected, the previous
background colour behind the characters will NOT change because that colour was
‘printed’ by a different PAPER. To see this, typein:

paper 2 [ENTER]

Once agam use Tables 1 and 2 to see why the background colour for PAP E R number
2 isbright cyan. Change it to black by typing in:

ink 2,0 [ENTER]
On the screen now, we have characters written by PEN numbers 1 and 3, on a

background of PAPER numbers B and 2. I NKs can be changed in a PEN or PAPER
that you are not currently using. For example, type in:

ink 1,2 [ENTER]

...which changes the colour of all the previous characters typed in with PEN
number 1.

Typein:
¢ls [ENTER]

....toclear the screen.

It should now be possible for you to instruct the computer to return to its original
colours (blue border and background with bright yellow characters) using the
BORDER, PAPER, PEN, and INK commands. See if you can do so. If you can’t, then
reset the computer using the [CTRL] {SHIFT] and [ESC] keys.

Flashing Colours

It is possible to make the colour of the characters flash between one colour and
another. This can be achieved by adding an extra colour number to the INK
command of the PEN.

To see the characters on the screen flashing between bright white and bright red,
reset the computer using [CTRL] [SHIFT] [ESC], and type in:

ink 1,26,6 [ENTER]
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In this case, 1 is the PEN number, while 26 is the colour bright white, and 6 is the
alternate colour, bright red.

It is also possible to make the colour of the PAPER behind the characters flash
between ane colour and another. This can be achieved by adding an extra colour
number tothe I NK command for the PAPER.

To see the PAPER flashing between green and bright vellow behind the characters,
typein:

ink B,%,24 [ENTER]
In this case @ is the PAPER number, while 9 is the colour green, and 24 is the
alternate colour bright yellow.
Now resel the computer using [CTRL] [SHIFT] [ESC]

Note from Table 2 that in mode 0, two of the PENs (numbers 14 and 15), together
with two of the PAPERs inumbers 14 and 15) are default flashing colours. In other
words, their INK commands have been pre-programmed with an extra colour
parameter.

Type in the following:

mode B [ENTER]

pen 15 [ENTER]
on the screen you will see the word Re ad y flashing between sky blue and pink.
Now typein:

paper T4 [ENTER]
¢cls [ENTER]

You will now see that in addition to the word Re ady flashing between sky blue and
pink, the background PAPER is also flashing between yellow and blue.

PEN and PAPER numbers 14 and 15 may be re-programmed using the INK
command to other flashing colours, or to one steady colour.

Finally, it is possible to make the BORD ER flash between two colours by adding an
extra colour number tothe BORDER command. Type in:

border 6,9 [ENTER]

You will now see that the BORDER is flashing belween bright red and green. Note
that the border may be set to any one, or pair of the 27 colours, regardless of whether
you are operatinginmode (4, 1, 0r 2.

Now reset the computer using [CTRL] [SHIFT] [ESC]
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For further demonstration of the colours available, type in the following program,

then runiit.

1@ MODE @ [ENTER]

20 rate=6@@: REM sets speed of program [ENTER]
30 FOR b=0 TO 26 [ENTER]

4B LOCATE 3,12 [ENTER]

58 BORDER b [ENTER]

60 PRINT "border colour";b [ENTER]
78 FOR t=1 TO rate [ENTER]
8@ NEXT t,b [ENTER]

98 CLG [ENTER]

188 FOR p=@ TO 15 [ENTER]
118 PAPER p [ENTER]

1280 PRINT "paper";p [ENTER]
138 FOR n=@ TO0 15 [ENTER]
148 PEN n [ENTER]

15@ PRINT "pen';n [ENTER]
168 NEXT n [ENTER]

176 FOR t=1 TO0 ratex2 [ENTER]
188 NEXT t,p [ENTER]

190 MODE 1 [ENTER]

2083 BORDER 1 [ENTER]

218 PAPER @ [ENTER]

228 PEN 1 [ENTER]

238 INK 8,1 [ENTER]

24@ INK 1,24 [ENTER]
run[ENTER]

IMPORTANT

In the above program, and in later chapters and listings in this manual, BASIC
keywords will appear in upper case (CAPITAL) letters. This is how keywords
appear when a program is L1S Ted by the computer. In general it is preferable
that you type instructions or programs using lower case (small) letters, since it will
help you spot typing mistakes when LISTing the program - (because the
mis-typed BASIC keyword will NOT be converted to upper case).

For the remainder of this Foundation course, we will list programs in both upper
and lower case, so that you get accustomed to this aspect of operation.

A variable’s name, such as x or a$, will NOT be converted to upper case when the
program is LIS Ted although the computer will recognise the name regardless of
whether it appears in upper or lower case in the program.

Attention

From this point in the manual, you will not be instructed to press the [ENTER] key
after each line. Therefore it is assumed that you will do it automatically.
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Graphics

There are a number of character symbols in the computer’s memory. To print any one
of these, we use the keyword: '

chr$( )

Inside the brackets should be the symbol number, which is in the range from 32 to
255.

Reset the computer, [CTRL] [SHIFT] [ESC], then type in:
print chr$(25@)

Don't forget to press [ENTER]. On the screen vou will see character number 258,
which is a man walking to the right.

To see all the characters and symbols appear on the screen together with their

associated numbers, type in the following program, once again remembering to press
[ENTER] after each line,

18 for n=32 to 255
28 print n;chr$(n);
3B next n

run

For your reference, the range of characters together with their respective numbers
appear in the chapter entitled ‘For your reference....’.

LOCATE

This command is used to reposition the character cursor to a specified part of the
screen. Unless changed by the locate command, the character cursor starts at the top
left corner of the screen, which corresponds to x,y co-ordinates 1,1 (x is the horizontal
position and y is the vertical position). In mode 1 there are 40 columns and 25 lines.
Therefore, to position a character in the centre of the top line in mode 1, we would use
20,1 as the x,y co-ordinates.

Tosee this, type in: (remember to [ENTER] each line}
mode 1...screenclears,cursor movesto top left.
18 locate 28,1

280 print chrs(25@)
run
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dJust to prove that this is on the top line, type in:
border @

The BORDER will now be black and you will see the man at the middle of the top line
of the screen. :

In mode 0, there are only 20 columns, but the same 25 lines. If you now type in:

mode @
run

....you will see that the man now appears at the top right corner of the screén. This
happens because the x co-ordinate 20, is the last column in mode 0.

In mode 2, there are 80 columns and 25 lines. Using the same program, you will
probably be able to guess where the man will appear. Type in:

mode 2
run

Return to mode 1 by typingin:
mode 1

Now experiment for yourself, modifying the Locate and chr$ ( ) numbers to
position various characters anywhere on the screen. Just for example, type in:

locate 20,12:print chr$(24@)
You will see an arrow in the centre of the screen. Note that in this instruetion:

2@ was the horizontal (x) co-ordinate {in the range 1 to 40)
12 was the vertical (y) co-ordinate (in the range 1 to 25)
2 40 was the character symbol number (in the range 32 to 255)

To get the character symbol 250 to be repeated across the sereen, type in the following
program;

18 CLS

280 FOR x=1 T0 39
38 LOCATE x,20

5@ PRINT CHR$(258)
68 NEXT x

78 GOTO 10

run

Press [ESC] key twice to break.
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In order to remove the previous character from the screen before printing the next
character, type in:

5@ print " ":chr$(25@)

(Thisnew line 5@ automatically replaces the previously typed inline 58.)

Now typein:

run

FRAME
To improve the movement of the character across the screen, add the following line:

40 frame

The FRAME command synchronises the movement of objects on the screen to the
display frame scanning frequency. If that’s a bit technical for you, just remember that
the command should be used whenever you want to move characters or graphics
around the screen smoothly.

This program can be further enhanced to improve the movement by adding some
delay loops and by using a different returning character symbol.

Typein:
List

Now add the following lines to the program:

780 FOR n=1 TO 3@@:NEXT n
8@ FOR x=39 70 1 STEP -1
9@ LOCATE x,20

108 FRAME

118 PRINT CHR$(251);" "
1280 NEXT x

138 FOR n=1 TO 3PB:NEXT n
140 GOTO 28

run
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PLOT

Unlike the LOCATE command, PLOT may be used to determine the position of the
graphics cursor, using pixel co- ordmates (A pixel is the smallest possible segment of
the screen).

Note that the graphics cursor isnot visible and is different from the character cursor.

There are 640 horizontal pixels by 400 vertical pixels. The x,y co-ordinates are
-positioned with respect to the bottom left corner of the screen, which has xy
co-ordinates of 0,0. Unlike the LOCATE command used for characters the
co-ordinates do not differ between modes 0,1, or 2.

To see this, first reset the computer using [CTRL] [SHIFT] [ESC], then type in:
plot 320,204

A small dot will appear in the centre of the screen.
Now change the mode by typing in:

mode @
plot 320,200

Youwill see the dot is still in the centre but is now larger. Change the mode again and
type in the same command to see the effect in mode 2:

mode 2
plot 320,200

The dot is still in the centre, but is now much smaller.

Plot several dots over the screen in various modes, in order to accustom yourself with
this command. When you have finished, return to mode 1 and clear the screen by
typingin:

mode 1

DRAW

First reset the computer using [CTRL] [SHIFT] [ESC]. The DRAW command draws a
line from the current graphics cursor position. To see this in more detail, draw a
rectangle on the screen by using the following program.

We start by repositioning the graphics cursor witha PLOT command, then DRAWing
a line from the graphics cursor position, up towards the top left corner, then from
there to the right corner etc, etc. Type in:
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5 ¢ls

16 plot 10,10
20 draw 10,390
30 draw 638,390
49 draw 630,10
58 draw 18,18
60 goto 60

run

Press [ESC] twice to break from this program.

{Notice line 6@ of this program; the computer is told to ‘loop’ around line 68 again
and again, until you ‘break’ from the program by pressing [ESC] twice. This sort of
instruction is useful if you do not want the computer to automatically ‘break’ at the
end of a program and display the Re ady prompt that usually appears on the screen.)

Now add the following lines te the program, to draw a second rectangle inside the
first. Typein:

60 plot 28,20
78 draw 20,388
80 draw 620,380
9@ draw 620,20
180 draw 26,20
118 goto 118
run

Again, press [ESC] twice to break from this program.

MOVE

The MOVE command operates in a similar manner to PLOT, in that the graphics
cursor is moved to the position specified by the x,y co-ordinates; however the pixel
(dot) at the new graphics cursor location is NOT plotted.

Typein:

cls
move 639,399

Although we can see no sign of it on the screen, we have moved the graphics cursor to
the top right corner.

Let’s prove it by drawing a line from that position to the centre of the screen, by
typing in:

draw 328,200
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Circles

Circles can either be plotted or drawn. One method of forming a circle is to plot the
x,y, co-ordinates of each point on the circumference of a circle. Refer to the diagram
below and you will see that point ‘p’ on the circumference can be plotted using x and y
co-ordinates. These are:

x=1%@*cos(a)
y=198*sin(a)

200

EDGE OF

/ SCREEN
L 320 ﬂ]

-

Plotting the points of a circle.

In previous programs we have plotted points with respect to the bottom left corner of
the screen. If we wanted to position a circle in the centre of the screen we would have
to plot the centre of the circle at co-ordinates 320,200 then position all points of the
circle relative to the centre position, by adding on the centre position co-ordinates,

A program to plot a circle would then be like this. Type in:

new

18 CLS

2B DEG

3@ FOR a=1 TOQ 340

40 MOVE 320,200

50 DRAW 32@+19@8*C0S(a),20B+19@*SIN(a)
6@ NEXT

run

Chapter 1 Page 58 Foundation Course

dh A 4 A A A A A A A A A A A S A A S Sk S A S A AR S S s A A A ak Ak . am



Note the use of the keyword NE W before typing in the program above. This telis the
computer to clear any program in the memory (in a similar manner to [CTRL] [SHIFT]
[ESC]}). However the screen itselfis not cleared.

The radius of the circle can be reduced by lowering the 190 figure (190 refers to
pixels).

To see the effect of the circle being plotted differently (in radians), delete line 2 @ from
the program by typing in:

20

To see a solid circle drawn by lines from the centre, edit line 5@, replacing the word
plot withtheworddraw.(Line 5@ will then be):

50 draw 320+19@*cos(a),2008+19@*sin(a)

Try this with and without Jine 2@ again.

You will note that line 6@ of this program is NEXT instead of NEXT a. It is
permissible to simply type ‘NEX T’ on its own; the computer wil] work out which FOR
expression the NEXT is to be associated with. In programs where there are numerous
FOR and NEXT loops however, you may wish to add the variable’s name after the
word NEXT in order to identify the NEX T statement when studying the program.

ORIGIN

In the previous program we used the MOVE command to establish the centre of a
circle, then added the x,y co-ordinates to this centre position. Instead of adding these
centre co-ordinates to the point plotted, we can use the ORI1G IN command. This will
position each of the x,y co-ordinatesrelative to the ORI G IN. To see this type in:

new
18 cls

28 for a=1 to 36@

20 origin 320,200

40 plot 198*ces(a),198*sin(a)
50 next

run
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To plot four smaller circles on the screen, type in the following program:

new
18 CLS

28 FOR a=1 TO 368

3@ ORIGIN 196,282

48 PLOT 5@%C0S{a),58+*SIN(a)
58 ORIGIN 442,282

68 PLOT 5@*C0S(a),5@0*SIN(a)
70 ORIGIN 196,116

8@ PLOT 5@+*C0S¢a),5@*SIN(a)
90 ORIGIN 442,116

TAB PLOT 5B8+C0S{a),5@8*SIN(a)

118 NEXT
run

Tosee a different way of creating a circle, type in the following program:

new

18 MODE 1

20 ORIGIN 328,280

30 DEG

40 MOVE 9,190

58 FOR a=@ T0 3608 STEP 18

66 DRAW 19@*SIN(a),19B*C0S(a)
79 NEXT

run

This time a line ts DRAWn from co-ordinate to co-ordinate around the circumference
of the circle. Note how the circle is drawn much quicker than it is plotted.

Once again observe the effect of removing the DEG command, by deleting line 30
then RUNning the program again.

3

FILL

The F I L L command is used to fill an area of the screen which is enclosed by drawn or
edge of screen/graphics window boundaries.

Reset the computer, [CTRL} [SHIFT] [ESC], then type in:

new
18 cls

28 move 20,20
30 draw 620,28@
4@ draw 310,380
58 draw 20,20
run
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On the screen you will see a triangle. Move the graphics cursor to the centre of the
screen by typing in:

move 320,280

Using the keyword FILL followed by a pen number, for example 3, we will now
FILL the screen using the specified pen, from the current graphics cursor position
(centre screen) to the drawn boundaries, Type in:

fitl 3

Now move the graphics cursor outside the triangle by typing in:
move @,0

See what happens when you type _in:
filt 2

The computer has used pen number 2 to F I LL the area bounded by the drawn lines
and by the edges of the screen.

Now alter the program by typing in the following lines, and see what happens:

50 draw 58,58
60 move 320,200
78 fill 3

run

You will note that any gaps in the drawn boundaries let the ink from the pen ‘seep’
through!

This point is further demonstrated by F I LLing first a plotted circle, then a drawn
circle, Type in:

new

18 CLS

28 FOR a=1 TO 368

20 ORIGIN 328,298

489 PLOT 19@*xC0S(al) , 19@*xSINC(a)
5@ NEXT

68 MOVE -188,0

78 FILL 3

run
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Now try:

new

1@ MODE 1

28 ORIGIN 328,200

30 DEG

4P MOVE 8,198

50 FOR d=@ T0 360 STEP 18
6@ DRAW 19@*SIN(d),19@8*C0S(d)
78 NEXT

8@ MOVE -188,0

98 FILL 3

run

We can make the outline of the circle to be filled invisible, by setting the pen ink to
the same colour as the paperink. Add:

45 GRAPHICS PEN 2:INK 2,1
run

The GRAPHICS PEN command selects the pen to be used for drawing graphics on
the screen. The I NK command then specifies the ink colour for that pen, which in this
case, is the same as for the paper (i.e. colour number 1),

Further details....

For a more comprehensive guide to graphics on the CPC664, see the section
‘Graphically speaking’in the chapter entitled ‘At your leisure....".

To conclude this section, here are a few graphics demonstration programs which
incorporate a lot of the programming commands and keywords that you should now
understand. Each of the programs draws continuous patterns on the screen.

10 BORDER P:GRAPHICS PEN 1

28 m=CINT(RND%2):MODE m

30 i1=RND*26:12=RND#*26

48 IF ABS(i1-i12)<180 THEN 30

50 INK @,i1:INK 1,i2

6@ s=RND*5+3:0RIGIN 320,-10¢

78 FOR x= -1888 T0 8 STEP s

80 MOVE B,0:DRAW x,300:DRAW 8,608
98¢ MOVE @,P:DRAW -x,300:DRAW 0,600
T@@ NEXT:FOR t=17 TQ 20B0:NEXT:GOTO 20
run
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19
20
3B
4P
58
60
70
89
9@
1080
1148
128
130
140
158
run

18
28
30
40
50
6@
70
8@

90

180
118
120
130
140
158
160
178
189
190
288
210
228

MODE 1:BORDER B:PAPER #

GRAPHICS PEN 2:INK @,8:i=14

EVERY 2288 GOSUB 15@
flag=@B:CLG

INK 2,14+RND*12
b%=RND*5+1
CA=RND*5+1

QRIGIN 328,200

FOR a=@ TO 10880 STEP P1/30

Xx4=180*C0S(a)

MOVE x%,y%

DRAW 200*CO0S(a/b%),20@*
I1F flag=1 THEN 40

NEXT

flag=1:RETURN

MODE 1:BORDER @:DEG
PRINT "Please wait"”
FOR n=1 TO 3

SIN(a/c%)

INK @,8:INK 1,26:INK 2,6:INK 3,18

IF n=1 THEN sa=128@
IF n=2 THEN sa=135
IF n=3 THEN sa=15@

IF n=1 THEN ORIGIN 2,-50,8,648,0,480 ELSE ORIGIN 0,0

,0,640,0,400

DIM cx(5),cy(3),r(5),tc(
DIM np{(5)}

DIM px¥%(5,81),py%(5,81)

5)

st=1:ecx(1)=320:cy(1)=280:r(1)=80

FOR st=1 TO 4
rist+1)=r(st)/2
NEXT st

FOR st=1 TO 5
Lec(st)=@:np(st)=0
nplst)=np(st)+1

px4lst,np(st))=r(st)*SIN(Llc(st))
py#i(st,nplst))=r(st)*CO0S(lc(st))

Le{st)=le{st)+36@/r(st)

IF Leclst) < 3680 THEN 188

This program continues on the next page
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230
240
258
260
278
280
29p
3P0
318
328
339
340
358
368
370
380
390
4LP0
41@
420
430
440
458
460
478
480
490
500
518
529
530
54@
558
564
578
58a@
590
600
618
620

px%{st,np(st)+1)=px%{st,1)
py%st,np(st)+1)=py%{(st,1)

NEXT st

CLS:ci=REMAIN(1):¢cj=REMAINC(2)
CIJ=REMAIN(3I):INK 1,2:5t=1

GOSUB 350

LOCATE 1,1

EVERY 25,1 GOSUB 518

EVERY 15,2 GOSUB 558

EVERY 5,3 GOSUB 59P

ERASE cx,cy,r, lc,np,px%,pyZ:zNEXT

GOTO 3408

cxi=ex(st)rcyd=cy(st):ilc(st)=0

FOR x%=1 T0 np{(st)

MOVE cx¥%,cy%

DRAW cxZ+pxZ{st, x%),cyki+pyhlst,x%),1+(st MOD 3)
DRAW cxZ+pxi{st,x%+1),cyX+pyi(st, x%+1),1+{st MOD 3)
NEXT x7%

IF st=5 THEN RETURN

Le{st)=@
cx(st+1)=cx{(st)+1.5%r(st)*SIN(sa+lcist))
cy(st+1)=cy(st)+1.5%r(st)*xC08(sa+lc(st))
st=st+1

GOSUB 35@

st=st-1

lel(stl=Llc(st)+2*s3

IF Clc(st) MOD 36@)<>@ THEN 43@

RETURN

ik(1)=1+RND*25

IF ik{1)=1k(2) OR ik(1)=1k(3) THEN 518
INK 1,ik(1)

RETURN

ik(2)=1+RND*25

IF ik(2)=9k(1) OR ik{(2)=1k{(3) THEN 558
INK 2,1k(2)

RETURN

ik(3)=1+RND*25

IF ik(3)=1k{1) OR 1k(3)=ik(2) THEN 598
INK 3,1k(3)

RETURN
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AMSTRAD CPC664 FOUNDATION COURSE

Part 9: Using Sound....

Sound is generated by a londspeaker within the computer itself. If you are using an
MP2 Modulator/Power supply and a domestic television, set the TV's volume control
to a minimum.

The level of sound can be adjusted by use of the VOLUME control on the right hand
side of the computer. The sound can also be fed to the auxiliary input socket of your
stereo system, using the socket on the computer marked STEREQ. This will enable
you to listen to the sound generated by the computer in stereo, through your hi-fi
loudspeakers or headphones. Instructions on connecting to the computer’s STEREO
socket will be found in part 2 of this Foundation course.

The SOUND Command

The SOUND command has 7 parts (‘parameters’). The first two of these must be used;
the rest are optional. The command is typed in as:

S OUND «channel status: , -tone period- , -duration. , «volume. , <volume envelope- ,
tone envelope: , noise period:

It looks pretty complicated, but if we analyse each parameter, we can soon get to grips
with it. Let’s look at the parameters one by one....

Channel Status

To keep things simple at the moment, regard the «channel status> as the reference
number for the sound channel. There are 3 sound channels, and for now we will use
the «channel status> number 1.

Tone Period

Tone period- is a technical way of defining the pitch of the sound, or in other words,
‘what note it i’ (i.e. do re mifa so, etc). Each note has a set number, and this number is
the <tone period.. Refer to the chapter entitled ‘For your reference....’, and you will see
that the note middle c(do),has atone period of 4 78.
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Now reset the computer [CTRL] [SHIFT] [ESC], and typein:

18 sound 1,478
run

You will hear a short note which is middle ¢ lasting 0.2 second.

If you don’t hear anything, make sure that the VOLUME control on the computer is
not set to zero, then type RUN again.

Duration

This parameter sets the length of the sound, in other words, ‘how long it lasts’. The
parameter works in units of 0.01 {one hundredth) of a second, and if you dor’t specify
the «duration,, the computer will assume a figure of 2@, which is why the note you
Just heard lasted 0.2 second, i.e. 0.01 multiplied by 28.

To make the note last for 1 second, a «duration: of 188 would be be used; to make it
last 2 seconds, 2@ would be used. Type in:

18 sound 1,478,280
run

You will hear the note middle ¢ lasting 2 seconds.

Volume

This parameter specifies the starting volume of a note. The number is in the range @
to 15. A «volume- figure of @ is minimum, while 15 is maximum. If no number is
used, 12 isassumed. Type in:

18 sound 1,478,2080,5
run

Note the volume of this sound. Now type it in using a higher volume number:

18 sound 1,478,280,15
run

You will hear that this is much louder.
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Volume Envelope

To make the volume vary within the duration of the note, you can specify a volume
envelope using the separate command ENV. You can in fact make a number of
different volume envelopes, and like the SOUND command, each has its own
reference number. If you have created a volume envelope with a reference number of
1, and you wish to use it in a SOUND command, then where the parameter .volume
envelope> is required, type in 1. Creating a volume envelope will be explained
shortly.

Tone Envelope
f

To make the tone or pitch vary within the duration of the note, you can specify a tone
envelope using the separate command ENT. You can in fact make a number of
different tone envelopes, and like the SOUND command, each has its own reference
number. If you have created a tone envelope with a reference number of 1, and you
wish to use it in a SOUND command, then where the parameter tone envelopes is
required, type in 1. Creating a tone envelope will be explained shortly.

Noise

Noise- is the last parameter of the $OUND command. A range of noise is available by
varying the noise- parameter between 1 and 3 1. Add a noise- parameter of 2 at the
end of the SOUND command and listen to the effect. Then change the noise.
parameter to 2 7 and listen to the difference. Type in:

18 sound 1,478,280,15,,,2

Note the two blank’ parameters (, , ,) before the noise: parameter of 2. This 1s
because we haven’t created a <volume envelope> nor a <tone envelope:.

Creating a Volume Envelope

The volume envelope command is ENV. In its simplest form, the command has 4
parameters: The command is typed in as:

ENV envelope number: , -number of steps: , «size of step: , time per step-

Asbefore, let’s look at the parameters one by one.
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Envelope Number

This is the reference number (between @ and 15) given to a particular volume
envelope so that it can be called up in the SOUND command.

| Number of Steps

This parameter specifies how many different steps of volume you want the sound to
pass through before it ends. For example, in a note which lasts 10 seconds, you may
wish to have 10 volume steps of 1 second each. In such a case, the number of steps»
parameter used should be 1@.

The available range of cnumber of steps> is @10 127.

Size of Step

Each step can vary in size from a volume level of B to 15 with respect to the previous
step. The 16 different volume levels are the same as those you will hear in the SOUND
command. However, the ize of step parameter used can be between -128 and
+127,; the volume level re-cycling to @ aftereach 15.

Time per Step

This parameter specifies the time between steps in 0.01 second (hundredths of a
second) units. The range of -time per step> numbersis B to 255, which means that the
lengest time between steps is 2.56 seconds (B istreatedas 25 6)

Note therefore, that the cnumber of steps: parameter multiplied by the ¢ime per step>
parameter shouldnt be greater than the duration> parameter in the SOUND
command, otherwise the sound will finish before all the volume steps have been
passed through.

(Insuch a case, the remaining contents of the volume envelope are discarded.)

Likewise, if the duration> parameter in the SOUND command is longer than the
number of steps> multiplied by the «time per step, the sound will continue after all of
the volume steps have been passed through, and will remain constant at the final
level.

To experiment with the volume envelope, type in the following program:
1@ env 1,19,1,1060

2@ sound 1,284,1880,1,1
run
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Line 2@ specifies a SOUND with a tone period of 28 4 (international a}, lasting for 10
seconds with a start volume of 1, and using volume envelope number 1, conisting of
10 steps, raising the volume of each stepby 1, every 1 second (188 x 0.01 second).

Change line 18 in each of the following ways and then run to hear the effect of
changing the envelope:

18 env 1,1686,1,10
19 env 1,180,2,18
19 env 1,106,4,10
19 env 1,58,20,20
19 env 1,58,2,208
19 env 1,58,15,38

And finally try this:
19 env 1,58,2,18

You will notice that half way through the sound, the level remains constant. This is
because the number of steps was 58 and the time between cach step was 0.1 second.
Therefore the length of time during which the volume varied was only 5 seconds, but
the <duration, parameter in the SOUND command in line 20 was 1088, ie. 10
seconds.

Try experimenting yourself, to see what type of sounds you can create.

If you wish to create a more intricate volume envelope, the 3 parameters: -number of
steps. , «gize of step> , time per step> may be repeated at the end of the ENV command
up to 4 more times, to specify a different ‘section’ of the same envelope.

Creating a Tone Envelope

The tone envelope command is ENT. In its simplest form, the command has 4
parameters: The command is typed in as:

ENT envelope number. , -number of steps: , -tone period of step> , dime per step

Once again, let's look at the parameters one by one.

Envelope Number

This is the reference number (between @ and 15) given to a particular tone envelope
so that it can be called up in the SOUND command.

Foundation Course Chapter 1 Page 69



Number of Steps

This parameter specifies how many different steps of tone (pitch) you want the sound
to pass through before it ends. For example, in a note which lasts 10 seconds, you may
wish to have 10 tone steps of 1 second each. In such a case, the -number of steps
parameter used should be 18.

The available range of snumber of steps- is@to 23 9.

Tone Period of Step

Hach tone step can vary in the range = 128 to + 12 7 with respect to the previous step.
Negative steps make the pitch of the note higher, Positive steps make the pitch of the
note lower. The shortest tone period is @. This must be remembered when
formulating the tone envelope. The full range of tone periods is shown in the chapter
entitled ‘For your reference.....

Time per Step

This parameter specifies the time between steps in 0.01 second (hundredths of a

second) units. The range of time per step» numbersis @ to 255, which means that the
longest time between steps is 2.56 seconds (@ is treated as 25 6).

Note therefore, that the -number of steps: parameter multiplied by the time per step-
parameter shouldn’t be greater than the duration. parameter in the SOUND
command, otherwise the sound will finish before all the tone steps have been passed
through. {Insuch a case, the remaining contents of the tone envelope are discarded.)

Likewise, if the «duration, parameter in the SOUND command is longer than the
number of steps: multiplied by the -time per step,, the sound will continue after all of
the tone steps have been passed through, and will remain constant at the final tone
pitch.

Toexperiment with the tone envelope, type in the following program:

19 ent 1,188,2,2
20 secund 1,284,200,15,,1
run

Line 20 specifies a SOUND with a tone period of 28 4 (international a) lasting for 2
seconds with a start volume of 15 (max), without a volume envelope (represented by
ablank parameter , ,)and with tone envelope number 1.

Line 1@ is tone envelope number 1 consisting of 1@@ steps, increasing the tone pe-
riod {reducing the pitch)by 2, every 0.02 second (2 x 0.01 second).
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Now change line 1@ in each of the following ways, and then RUN to hear the effect of
changing the tone envelope:

1@ ent 1,108,-2,2
19 ent 1,10,4,20
19 ent 1,18,-4,20

Now replace the s ound command and the tone envelope by typing in:

1@ ent 1,2,17,78

2@ sound 1,142,140,15,,1
3P goto 18

run

Press [ESC] twice to break.

Now you can put the volume envelope, tone envelope, and s ound command together
to create various sounds. Start with:

19 env 1,188,1,3

2@ ent 1,108,5,3

38 sound 1,284,300,1,1,1
run

Then replace line 28 by typing in:

2B ent 1,100,-2,3
run

Now replace all the lines by typing in:

1% env 1,1008,2,2

20 ent 1,1008,-2,2

30 sound 1,284,200,1,1,1
run

If you wish to create a more intricate tone envelope, the 3 parameters: number of
steps: , tone period of step: , time per step> may be repeated at the end of the ENT
command up to 4 more times, to specify a different ‘section’ of the same envelope.

Try some more variations for yourself. Add some noise> to the SOUND command, and
try adding some extra sections to the volume and tone envelopes.

The chapter entitled ‘Complete list of AMSTRAD CPC664 BASIC Keywords’
contains full details of the various sound commands. If you are interested in the more
melodius aspects of sound, see the section, ‘The Sound of Music’ which you will find in
the chapter entitled ‘At your leisure....”.
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AMSTRAD CPC664 FOUNDATION COURSE

Part 10: Introducing AMSDOS and
CP/M....

What is AMSDOS?....

When the computer is switched on or reset, the system defaults to operation under
‘AMSDOS’. AMSDOS is an abbreviation of AMStrad Disc Operating System, and
offers the following file handling commands:

toad "filename"”
run "filename"
save "filename"
chain “filename"”
merge "filename"”
chain merge "filename"
openin "filename"
openout "filename"
closein

tloseout

cat

input #9

{ine input #9

List #9

print #9

write #9

1n addition, AMSDOS provides a number of extra commands for disc management.

These commands are called external commands, and are preceeded with a bar symbol
|.(Youwill find the | symbol by holding down [SHIFT] and pressing the & key.)

Some of the more common external commands that you will use are:

la
ib
| t ape (whichcanbesub-dividedinto | tape.inand |l tape.out)
tdi s c (which can be sub-dividedinto ldisc.inand ldisc.out)

The commands | a and | b are used on a 2-drive system, to tell the computer which
drive to direct any subsequent disc command.
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Typing in for example:

la
load "filename"

will tell the computer to load the specified program from a disc placed in Drive A.

If neither | a nor | b is entered or the computer is reset, the system will default to
Drive A.

If you are using only the disec drive within the computer, this can be regarded as Drive
A,and | a or | b commands need not be issued. Entering | b when no additional disc
drlve is connected, will result in the message on the sereen:

Prive B: disc missing
Retry, Ignore or Cancel

to which you should respond € (to cancel).

Whatif I want to use cassette?....

The command | tape tells the computer to perform all loading and saving etc.
commands to an external cassette unit instead of to disc. Unless | tape is entered,
the computer will always default to disc operation when switched on or reset.

The return to disc operation after | t a pe hasbeen specified, typein: |disc

Alternatively, you may for example wish to load in from cassette and save out to disc.
You may then use the command:

ltape.in

....this command tells the computer to read data in from cassette, but continue to
write data out onto disc (by default).

Similarly, to read data in from disc and save out onto cassette, you will first need to
type in: 1disc.in to countermand the previously issued | tape.in (above),
then: | tape.out totell the computer to write data out onto cassette.

It can be seen therefore that |tape.in and |ltape.out countermand
Idisc.inand I disc.out respectively, and vice versa.

Further information on directing data to and from discs and cassette will be found
later in this manual in the chapters entitled ‘Using discs and cassettes’ and
‘AMSDOS and CP/M’.

In part 7 of the Foundation course, you learned how to format a new blank disc using
your master CP/M system disc, and how to copy programs from dise to disc. From the
above description of the commands
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[tape ldisc ltape.in itape.out ldisc.in Ildisc.out la 1b

....you should now be able to perform loading and saving to either disc or cassette (if
connected), placed in either Drive A or Drive B (if connected).

Other external commands:
Idir idrive lera lren luser

....are dealt with later in this manual, in the chapter entitled ‘AMSDOS and CP/M’.

Copyving Using the CP/M System Disc

The entire contents of a disc can be copied from one to another using the CP/M system
disc. If you do NOT have an additional disc drive connected to the computer, use the
DESCCOPY facility.

— i T

If you HAVE connected an additional disc drive, you will find it easier and faster to
usethe COPYDISC facility.

Copying Using DISCCOPY

Insert the CP/M system disc and type in:
lcpm

After the prompt A> appearsonthescreen,typein:disccopy

The computer will ask you to:
Please insert source disc into drive A then press any key

Remove the CP/M system disc from the drive, and insert the disc that you wish to
copy. If you wish to make a back-up copy of the CP/M disc itself, simply leave the
CP/Mdiscinserted in the drive.

When you have inserted your source disc and pressed a key, the computer will
display the message:

Copying started
Reading track @ to 7
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After which, you will be asked to:

Please insert destination disc into drive A
then press any key
Whereupon you should remove your source disc and insert a disc for copying onto.

,_\1_.- {1 Bear in mind that any previous data on your destination disc will be overwritten
| %% during copying.

If you insert a wrongly formatted or new unformatted disc into the drive, it will be
correctly formatted automatically during copying. :

After you have inserted your destination disc and pressed a key, the computer will
display the message:
Writing track @ to 7

....and will then invite you to insert the source disc once again for reading tracks 8 to
15. The reading/writing process will continue, 8 tracks at a time, until the last track
(39 is completed.

You will then be asked:
Do you want to copy another disc (Y/N):

If you have finished copying, answer N, then follow the instructions on the screen to
exitfromthe DISCCOPY mode.

Copying Using COPYDISC /[ 2 47

COPYDISC can only be used if you have connected and additional dise drive. The
facility enables you to copy the entire contents of one disc to another, in a similar
manner to DISCCOPY previously described. The advantage of COPYDISC
however, is that you do not have to repeatedly insert and remove the source and
destination discs.

Having read and understood the principlesof DISCCOPY, COPYD IS C may then be
performed as follows:

Insert the CP/M system disc and typein:
lcpm
After the prompt A > typein:

copydisc
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Foliow the instructions on the screen, and the contents of your source disc will be
copied onto your destination disc 8 tracks at a time, until the last track (39) is
completed. Like DISCCOPY, COPYDISC incorporates automatic formatting if
required. COPYD I SC can also be used to produce a back-up copy of the CP/M system
discitself.

Checking Discs

The CP/M system dise provides facilities for comparing one disc against another, to
check for error free data copying. .

If you have NOT connected an additional disc drive to the computer, select CP/M
then type in:

ERR I

discchk  &'ia

Follow the instructions on the screen, and the destination disc will be checked
against the source disc. If the computer detects a difference between the discs, it will
display the message:

Failed to verify destination disc correctly:
{(track x sector y)

Otherwise, the computer will continue to check through the discs, 8 tracks at a time,
until checking is completed. If an error was detected, a final WARNING: will be
displayed on the screen, before asking whether you wish to check another disc.

If you HAVE connected an additional dise-drive, disc checking may be carried out
with more speed and ease, using thd CHKDISC facility. This operates in a similar
manner to D IS CCHK previously described: The advantage of CHKD IS C however, is
that you do not have to repeatedly insert and remove the source and destination
discs. Touse CHKD IS C,select CP/Mthentypein: ~ . .. < /.. .¢;

H =,

chkdisc

an&l follow the instructions on the screen,

Aborting

Note that functions performed using the CP/M system disc can be aborted by holding
down [CTRL] and pressing the C key. Doing so will return you to direct mode CP/M
(Thisis called ‘Direct Console Mode’).
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As an example, select CP/M and type in:
disccopy

When the computer invites you to insert a disc, press [CTRL]C. The funtion will then
be aborted.

Further information on DISCCOPY, COPYDISC, DISCCHK and CHKDISC
together with FORMAT and other CP/M commands will be found later in this manual
inthe chapter entitled ‘AMSDOS and CP/M’.

Finally, check that you have observed the following warnings given at the beginning
ofthis manual, in the section entitled TMPORTANT"

INSTALLATION NOTES5,6,7
OPERATION NOTES1,2,3,4,5,6,7,8,9

Well, that concludes this 10-part Foundation course on the CPC664. By now you
should know what most of the keys on the keyboard do, how to use some of the simpler
BASIC commands, how to format a brand new disc so that it's ready to use, and how
to perform some of the most elementary disc functions, i.e. LOADing, SAVEing,
CATaloguing etc, together with a few simple AMSDOS and CP/M commands. The
next part of this manual looks at the more specialised aspects of computing and
AMSTRAD BASIC. It goes in-depth into the disc drive section of the unit, with
sections on AMSDOS and CP/M, and starts you off on a new language - Dr. LOGO
from Digital Research.
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Chapter 2
Bevyond Foundations....

So you've read the Foundation course and you have the computer
switched on in front of you. You've already learnt how to make it
carry out an operation several times over using a FOR NEXT
loop, and how to make it test I F a condition is true THEN do
something.

Well, you're soon going to tire of seeing your name printed all over the screen, and
will want to get on with some serious computing - something useful or entertaining.
The chapter after this, lists each of the AMSTRAD BASIC keywords at your disposal,
together with a description of the ‘syntax’, and what the keyword is used for, Armed
with this list, the scope of what you can then make the computer do is limited only by
your imagination.

If vou have never used a computer before, the idea of actually ‘programming’ may fill
you with apprehension. Fear not! It’s a lot easier than you think, and certainly a lot
easier than the technology and jargon would have you believe. Think of BASIC not as
a new language, but as a variation of English with some words abbreviated to speed
things up. In other words, don’t think of C LS as 3 letters of magic code, but instead as,
C Lear Screen.

Try not to be afraid of BASIC, and you’ll soon find yourself enjoying the business of
programming, as well as the fruits of your endeavours. Programming can be a very
rewarding exercise, especially when you're a beginner experimenting with the
machine and the language. Always remember that as long as you make sure that you
don’t accidentally write onto your master CP/M system disc, nothing you type in can
actually harm the computer, and it’s always worth trying something new.

So where do I start?

Starting is often the most difficult part of the program for the beginner. However,
what you should avoid doing, is plunging straight in and hacking away at the
keyboard without any forethought.

One of the first things you should establish, is what exactly you want the program to
do, and how you want the results to be presented to you (in other words, what the
screen should look like as the program runs).

Having decided this, you can then start writing a program to fulfil your
requirements, all the time thinking of how to make the program flow smoothly from
beginning to end, with the minimum of jumping around using GOTO here and GOTO
there. A good program will be easy to follow when listed, and will not land youin a
hopeless muddle when you try to fault find, or ‘de-bug’ as they say in computer talk.
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Fortunately, BASIC is a very forgiving language and will often help you by
producing error messages on the screen when you go wrong. BASIC also allows you to
have ‘afterthoughts’, and new lines of program can be sandwiched in between the
existing lines with a minimum of fuss.

- Writing a simple program

OK let’s get going, We'll write a program to keep a record of our friends’ names and
telephone numbers, We'll call the program ‘Telephone book’. Now let’s apply the
above rules: ‘What should the program do? and ‘How should the results be
presented?

Well, the program should let you enter up to say, 100 names and 'phone numbers for
storage. When you want a number, you should be able to type in the name and get
back the number. In addition, if you’re not sure how one of the names was originally
entered, you should be able to display a complete list of all the information on the
screen. Notice by the way, that we're automatically starting to consider the question
of how the results of the program are to be presented.

Right, let’s put finger to keyboard! We'll start off with the title at the beginning:

1@ REM telephone book

You don’t have to put a title in a program, but when you start to accumulate quite a
few programs, it helps to be able to know at a glance which is which.

Next, we know that we want to be able to INPUT (put in) a string of characters
(somebody’s name) into a variable; we’ll call that variable NAME $. The same applies
to the telephone number, and we'll call that variable TELS$.

Remember those example programs from the Foundation course? They used the
INPUT command for you to enter the value of the variable, so if we type in:

2@ INPUT "enter the name";NAMES$
3@ INPUT "enter the telephone number";TELS
run

You could enter the name, for example: Joe. You could then enter the 'phone number,
for example: 0277 230222

The program has stored the information, but hasn’t produced any printed results on
the screen. A section of program is therefore needed to retrieve the information, then
display it. To get the values of NAME$ and TEL$ at the moment, we’d use commands
like:

PRINT NAMES$...and..PRINT TELS$
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But hang on! We said that we want to be able to store up to 100 names and 100 phone
numbers in the program. Surely we don’t have to write a program with two hundred
INPUT commands, each with a different variable name, and then two hundred
PRINT commands to produce a list on the screen??? Don’t worry, computers make
provision for this with what's known as an ‘array’. An array allows you to use one
variable (such as NAME$) which can have any number of ‘dimensions’ (in our
program, we require 100}, Then, when you want to get at the contents of the variable,
you use the variable’s name followed by its reference number (inside brackets). This
reference number is called a ‘subscript’ and the expression NAME$(27) for
example, is called a ‘subscripted variable’. Now if we use a number-variable as the
subscript, for example NAME$ (x ), we can then process the whole list of variables
from 1 to 100 by changing the value of x ina FOR NEXT loop,i.e. FORX=1T70100.
As the value of x increases by 1, so the subscript value changes and refers to a
different ‘element’ or name inthe NAME$ array.

We want two arrays; one for NAMES$ and one for TEL$, each with a dimension of 100
elements. Before we can start using an array, we must declare its D I Mensions at the
outset. We'll overwrite lines 10 and 2@ with these statements:

20 DIM NAMES$(10@)
38 DIM TELS(188)

Having established our variables, let’s write some program that will firstly enable us
to enter the names and numbers into the arrays, for later retrieval. Add:

4@ FOR x=1 TO 188

5@ INPUT;" name";NAME$(x)
6@ INPUT ™ phone";TELS(x)
78 NEXT

run

This is all very well, but we may not want to enter all 100 names at once. What's
more, the way that the program presents itself on the screen is most unsatisfactory.
What's needed here is a bit of tidying up. Firstly, before taking input of each new
name and number, let’s rid the screen of all the previous superfluous text, by
€ Learing the Screen each time. Add:

45 CLS

Now, how do we get the computer to know that we’ve finished inputting information
for the moment? Pressing [ESC] would stop the program alright, but as seon as you
typed RUN again, you'd lose all the values of your carefully entered variables!
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Here's what we can do instead. As the program takes input of a new name, we'll make
the program check that at least something has been typed in for the value of
NAMES (x), in other words, check whether the value of NAME$ (x) is an ‘empty
string’or not. I F itis, THEN we’ll make the program stop taking any more input. Did
you get the clue on how we can do this? Add:

55 IF NAMES(x)="" THEN 8@
8@ PRINT "no mere input"

Also, so that the program tells you how to stop inputting, add:
47 PRINT "[ENTER] nothing to end input"

Now let’s write some program to PRINT the information you’ve stored, firstly in the
form of a list. Add:

9@ FOR x=1 TO 14¢@
188 PRINT NAMES(x);" ";TEL$(x)
T18 NEXT

Once again the program doesn’'t know when to stop, before reaching the 100th
element of the array, so let’s add:

95 IF NAME$(x)="" THEN 128
128 PRINT "list finisheg"

Line 95 detects whether NAMES (x) is an empty string, and I F so, THEN stops
printing by bypassing lines 188 and 110.

And so to the next of our requirements. We'll now write some program that searches
for a particular name that you enter, Add: '

138 INPUT "find";SEARCHS

148 FOR x=1 TO 108
o 158 IF INSTR(NAMES$(x),SEARCH$)=@ THEN 188
1 168 PRINT NAMES(x);"™ ";TELS$(x)

170 END

188 NEXT

198 PRINT "name not found"

run
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There’s a new command in line 158 - INSTR. It tells the computer to I Nterrogate
the first S T Ring expression to find the first occurence of the second string expression,
in other words, it searches NAME$ (x) for SEARCHS (which is the variable you
inputin line 13 @ containing the name that you're looking for). If INS TR doesn't find
it (or any part of it), it gives out a value of 0, which is used here to make the program
pass to line 18@ and try again with the NEXT value of x. If the program has passed
through all values of X up to 100, it then continues to line 19 and tells you that it
hasn’t found the name. If however it does find the name, INSTR will not produce a
value of 0, and the program will then pass from line 150 to 160 and print the name
and phone number, then END atline 17 . '

As you can see, our program is developing quite rapidly now, but there’s still so much
to be done. Let’s sit back for a moment and consider some drawbacks of this program,
starting with the way in which the program runs: First you type in the information,
then you get a list back, then you search for a specificname.

What if?

Well, what if you don’t want to do it in that order? What if you want to start by
searching for a name that you stored in the program yesterday? And what ifyouwant
to add some more names and numbers to those already there? These are all aspects of
the program that you have to think about and find solutions for; it’s what
programming is all about. As previously mentioned, BASIC is kind enough to let you
sandwich afterthoughts into the program, but a good programmer will have
anticipated these problems beforehand.

Another major problem with this program is that the values of the variables in the
arrays are all stored in a part of the computer’s memory that is cleared whenever you
RUN a program. You'll not want to have to type in all the information every time you
use the program, so you'll need the option of being able to save the values of all the
NAME$ and TEL$ variables before you switch off, together with the option to load in
the values of the variables whenever you run the program.

Solutions

The first of these problems (i.e. the order in which things are carried out) can be dealt
with by writing the program so that when it runs, you get a choice of the various
functions that it can perform. This type of program is called ‘menu-driven’, and in
effect displays a menu on the screen from which you can select an option. If you've
ever used one of those cash dispensers outside the bank, then you’ll have already
operated a menu-driven computer program! Let’s add a menu to this program:
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32 PRINT "1. enter info"

33 PRINT "2. (ist info"

34 PRINT "3. search"

35 PRINT "4. save info"

36 PRINT "5. load info"

37 INPUT "LENTER] menu selection";ms
38 ON ms GOSUB 48,98,13p

85 RETURN

125 RETURN
170 RETURN
208 RETURN

As you can see, we've made the program print the menu of options, then take INPUT
of your selection, putting it into the variable ms. The command ONms GOSUB in line
38 tells the program that if ms=1 then GO to the first $UB-routine line number
(40);if ms =2 then G 0 to the second S UB-routine line nurnber (9 @), and so on.

As each of the functions are now sub-routines called by the ON ms 60SUB command,
they must each have a RE TURN command at the end, hence we have added all those
RE TURN commands above.

Do you remember what the RE TURN command does? It makes BASIC return from
the sub-routine to the point in the program immediately following the appropriate
GOSUB command, so in this case it returns to the instruction after line 38 (which
means that the program will continue at line 4@ - the ‘enter info’ point!) We don’t
want that to happen, so we must add:

39 GOTO0 32

....to make the program loop back and display the menu onc.e again. Now RUN the
program again to see how far we've progressed.

OK let’s have a look at the listing of the program for a moment. (If the program is still
running, press [ESC] twice.) Type in:

LIST
This is what you should have so far:

18 REM telephone book

20 DIM NAMES$(188)

30 DIM TEL$(188)

32 PRINT "1. enter info"
33 PRINT "2. list info"
34 PRINT "3. search’

35 PRINT "4. save info"
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36
37
38
39
49
45
47
50
55
60
I
80
85
9@
95
100
18
129
125
130
149
159
168
178
188
198
298

PRINT "5. (oad info"

INPUT "[ENTER] menu seiection';ms

ON ms GOSUB 40,90,138

GOTO 32

FOR x=1 TO 100

CLS

PRINT "[ENTER]) nothing to end input"
INPUT;" name";NAMES(x)

IF NAMES(x)="" THEN 8@

INPUT " phone" ;TELE(x)

NEXT

PRINT "no more input”
RETURN

FOR x=1 T0 184

IF NAMES(x)="" THEN 124
PRINT NAMES(x);" ";TEL$(x)

NEXT

PRINT "list finished"
RETURN

INPUT "find";SEARCHS

FOR x=1 TO 100

IF INSTR(NAME$(x) ,SEARCHS$)=08 THEN 1848
PRINT NAMES$(x);" ";TEL$S(x)

RETURN

NEXT

PRINT "name not found"

RETURN

You’'ll see that in certain parts of the program, we’re starting to run out of lines to

insert in

structions, so let’s create some more space and tidy things up by

RENUMbering the lines. Type in:

REN
LIS

UM
I

You should now see;

1@
2@
3@
4@
5@
6@
78
.1
9@

REM telephone book

DIM NAMES(168)

DIM TELS(108)

PRINT "1. enter info"

PRINT "2. Llist info"

PRINT "3. search"

PRINT "4. save info"

PRINT "5. load info"

INPUT "[ENTER] menu selection";ms
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188 ON ms GOSUB 120,218,27P

118 GOTO 40
128 FOR x=1 TO 18@
138 CLS

148 PRINT "LENTER] nothing to end input"
150 INPUT;"” name'";NAMES$(x)

160 1IF NAMES(x)="" THEN 1%0
178 INPUT " phone"”;TELS(x)
188 NEXT

198 PRINT "no more input"
200 RETURN

218 FOR x=1 T0O 108

228 IF NAMES(x)="" THEN 250
238 PRINT NAMES(x);" ";TELS(x)
248 NEXT

258 PRINT "List finished"
26@ RETURN

278 INPUT "find";SEARCHS

280 FOR x=1 TO 108

29@ IF INSTR(NAME$(x),SEARCHS$)=P THEN 328
388 PRINT NAMES(x);" ";TEL$(x)

318 RETURN

320 NEXT

338 PRINT "name not found"

340 RETURN

That’s better. Now on with the program! We'll now add an instruction, so that
whenever you enter some new names and 'phone numbers, the computer will add
them to the existing entries, by placing them in the first element of the array that it
finds to be empty. This time, we’ll use the new command LEN to tell us the LENgth of
the string. We'll specify the following:

IF the LENgth of NAMES ( x) is greater than 0, i.e. if there’s already an entry in
that element of the array, THEN jump to line 18 @ (which steps to the NEXT element
inthe array).

Notice again how similar the above instruction in English is, compared to the
equivalent BASIC instruction just below. I told you that BASIC isnt really a
different language!!!

135 IF LEN(NAME$(x))>B THEN 18@

Such a simple solution isn’t it? Problems like these can always be sorted out with your
list of BASIC keywords and a little thought. There’s nearly always at least one
command that will satisfy your programming needs, and the more you program, the
more you’'ll be able to find instant solutions ‘off the top of your head’.
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Now to the matter of saving the contents of the variables so that they can be loaded
back in when the program is run. Part 7 of the Foundation course explained how to
save the program itself, using the SAVE command. However the program itself is
only a framework which lets the variable values be put in (at the keyboard) and taken
out (at the screen). When you SAVE the program, you are saving only that
framework, not the values of the variables.

Hence we must write a section of program that will save the values of the variables
onto disc. We do thisby creating a separate ‘data file’.

First we OPEN an OU Tput file and specify a name for it such as ""data". Then we
WRITE the values of the variables NAME$ (x) and TEL$ (x) from 1 to 100, into
the file, and finally we C LOSE the OU Tput fileand RETURN to the ménu. Let’s add it
to the program from line 35@ onwards. To save us typing in each new line number,
we'll use the command:

AUTO 350
....which will start AUT Omatic line numbering from the required line:

2580 OPENOUT "data"

368 FOR x=1 TO 100

378 WRITE H#9,NAMES(x),TEL$(x)
383 NEXT

390 CLOSEOUT

LB@ PRINT "data saved"

410 RETURN

After you have typed in line 410 and [ENTER]ed it, press [ESC] to stop the
AUTOmatic line numbering.

Now we need to add an extra number to the list of numbers in the ON ms GOSUB
command in line 1@8. This is because we have added another option for the menu to
select. Therefore ED I T line 1@ to add this extra number:

188 ON ms GOSUB 120,216,278,350

Now, whenever you select menu option number 4, the program will save all the
information that you entered, onto disc.

Notice that in line 37 @, where the program WR I TEs the values of NAME$ ( x) and
TEL$ (x) ontodisc, the expression #9 is used after the word WRITE. The # signisa

- ‘stream director’, in other words, it tells the computer which ‘stream’ to send the data

to. The computer has 10 streams:

Directing data to streams 0 to 7 (#8 to #7) will result in it appearing on the screen
because streams #@ to #7 are ‘screen streams’or WINDOWs.
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Directing data to stream # 8 sends data to the printer (if connected).

Finally, directing data to stream #9 sends it to the disc drive, which is what we have
doneinline 378.

If Imay digress....

A few words now about the AUTO command which we used a moment ago. If you
leave out the line number and just type in:

AUTO

...the computer will commence line numbering from 10, advancing by 10 each time
the line is [ENTER]ed. If you have previously used lines 18, 28, 38 etc, each line’s
contents will be displayed on the screen as you pass through it (by pressing [ENTER]
each time). When each line appears on the screen, it may be edited before pressing

[ENTER], thus providing a quick method of continuously editing regularly successive
program lines.

Back to the program....

We've now added the instructions to save the information to disc, so the final main
section of this program will load the data back from disc, ready for use. Therefore, we
must add yet another menu option to the list of numbers in line 100. Edit line 100
again, as follows;

189 ON ms GOSUB 128,21@,278,350,420

Now for the instructions to load the information. We start by 0 PENing the I Nput file
from disc called "data'. Then we take INPUT from disc (stream #9) of all the
values of the variables NAMES (x) and TEL$(x) from 1 to 100, and lastly we
CLOSE the INputfileand RETURN tothe menu. Type in:

4208 OPENIN '"data"

430 FOR x=1 TO 140

44B INPUT #9 ,NAMES(x),TEL$(x)
450 NEXT

460 CLOSEIN

470 PRINT "data L(oaded”

480 RETURN

Chapter 2 Page 10 Beyond Foundations

F



The end of the beginning....

So now we have written a program which fulfiis the requirements that we set out to
achieve when we decided ‘what the program has to do’. All that remains now, is to
improve the way that ‘the results are presented’ on the screen.

The beginning of the end....

Let’s add some instructions to tidy up the presentation of the program: -
34 MODE 1

This establishes the screen mode, and clears the screen at the start of the program.
Now add:

36 WINDOW #1,13,30,18,14

Don’t be put off by this seemingly complicated instruction. What we’re doing here is
creating a small window on the screen to put the menu into. After the word WINDOW,
we first specify which stream number this window is for, remember we can use 8
screen streams from #@ to #7. Now bearing in mind that all items printed on the
screen use stream #@ unless otherwise instructed, we won't use stream #8 for our
little window, otherwise everything that the program prints will be sent to it. Instead
we'll specify another stream between #1 and #7, and as you can see, we've chosen
#1. The four numbers that follow #1, tell the computer what size the WINDOW
should be, and it couldn’t be easier; the numbers specify the left, right, top, and
bottom edges of the window, and refer to text column and row numbers (the same as
those used in the LOCATE command). So in our example, after specifying that it’s
stream # 1 we're using, we say that the left edge of the window starts at column 13,
the right edge ends at column 3@, the top edge starts at row 18, and the bottom edge
endsatrow 14.

Now to make all our menu options print in stream (WINDOW) #1, we’ll have to edit
lines 4 B to 8@ as follows:

40 PRINT #1,"1. enter info"
5@ PRINT #1,"2. list info"
6080 PRINT #1,"3. search™

780 PRINT #1,"4. save info"
8@ PRINT #1,"5. (oad info"

Let’s now add:

85 LOCATE 7,25
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This LOCATEs where the menu INPUT statement in line 9@ will appear, so that it
looks neater.

Sothat the screen is always cleared when the menu is returned to, edit line 118 to:
1186 GOTO 34

Sothat the screen is always cleared when one of the menu options is selected, add:
95 CLS

Finally, we'll just add the following three lines to make the program pause before
returning to the menu:

183 LOCATE 9,25
185 PRINT "press any key for menu"
187 IF INKEY$="" THEN 167

Line 183 tells the computer where to print the message given in line 185. Line 187
INterrogates the KE Yboard to see what $tring variable is being input (by a key
being pressed). IF it detects that an empty string is being input (because no key is
pressed), THEN the program loops back to the same instruction again and again,
until INKEY $ finds that the string is not empty because a key has been pressed. This
is a useful way of creating a pause in a program, as BASIC will not pass to next line
until a key is pressed.

So there it is; the finished program. Or is it? Well, you could make it have the facility
to amend and delete names and 'phone numbers, to sort the list into alphabetical
order, to ‘print-out’ the list on a printer, or if you're really ambitious, to make the
program produce the signals to automatically dial the number after you've typed in
the name - with of course, the permission of British Telecom to connect your ’phone to
the computer! Nevertheless all these enhancements to the program are possible, and
in truth you can go on forever improving and streamlining a program, especially
when you've got a computer system as powerful as the CPC664, No, we've got to draw
the line somewhere, and this is where we’ll leave our ‘telephone bhook’, hopefully
having learned a thing or two about the art of writing a program from scratch. Tidy
up the program by typing in:

RENUM

....and then save it to disc, or throw it away. You never know though, it might come in
handy for keeping a record of your friends’ names and telephone numbers!
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Final listing:
18 REM telephone book
2@ PIM NAMES(108)
30 DIM TEL$(188)
4@ MODE 1
50 WINDOW #1,13,38,1@,14
68 PRINT #1,"1. enter info"
70 PRINT #1,"2. list info"
8@ PRINT #1,"3. search"
o8 PRINT #1,"4. save info"
18@ PRINT #1,"5. lLoad info"
11@ LOCATE 7,25
128 INPUT "L[ENTER] menu selection';ms
138 CLS
146 ON ms GOSUB 198,29@,356,430,580
158 LOCATE 9,25
168 PRINT "press any key for menu”
1783 IF INKEY$="" THEN 178
180 GOTO 4@
198 FOR x=1 TO 100
2@P CLs
218 1IF LENC(NAMES$(x))>B@ THEN 264
228 PRINT "LCENTER] nothing to end input”
230 INPUT;"™ name";NAMES(x)
24@ IF NAMES$(x)="" THEN 278
258 INPUT " phonme";TEL$(x)
260 NEXT
278 PRINT "no more input"
283 RETURN
298 FOR x=1 TO 108
300 IF NAMES(x)="'" THEN 330
310 PRINT NAMES(x);" ";TELS(x)
320 NEXT
33@ PRINT "Llist finished"
24@ RETURN
258 INPUT "find";SEARCHS
368 FOR x=1 TO0 1088
378 IF INSTR{NAMES$(x),SEARCH$)=8 THEN 400
380 PRINT NAMES(x);" “;TEL$(x)
390 RETURN
4BB NEXT
418 PRINT "name not found"
42@ RETURN
433 OPENQUT "data"

Beyond Foundations
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440
450
460
470
488
490
509
518
520
53@
540
558
560
run

FOR x=1 TO 188

WRITE H9,NAMES$(x),TEL3(x)
NEXT

CLOSEOQOUT

PRINT "data saved"

RETURN

OPENIN "data"

FOR x=1 TO 188

INPUT #9,NAME$(x) ,TELS(x)
NEXT

CLOSEIN

PRINT "data (oaded"
RETURN
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Chapter 3 Complete list of

Amstrad CPC664 BASIC keywords

IMPORTANT

It is vital that you understand the terminology and notation that
we use in this chapter. You will see various types of brackets used
when explaining how a particular command is typed in; each of
these types of brackets has a specific meaning, and you should
note them well.

Any part of a command not shown enclosed by brackets is required as given. For
example, the command END takes the form:

END

....and you must type in the word END literally.

Where an item is enclosed in angled brackets « for example:
<line number>

...you are NOT required to type the brackets, nor the words within them. The
example above shows you the type of datarequired in the command. For example:

EDIT Jinenumber

....means that you should type in:
EDIT 100

Round brackets ( ) MUST be typed in literally. For example:
C0S Cnumeric expression:) |

....requires that brackets be typed around the mumeric expression: of which the
C0Sineisrequired,e.g:

PRINT COS(45)
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Finally, square brackets enclose optional items in a command or function. For
example:

RUN [line number:]

....means that you do not have to follow the keyword RUN with a parameter, but that
you can expand the command by adding the optional parameter dine number.
Hence, the command could be typed in as:

RUN ..or.. RUN 14¢

Special Characters

&or&H Prefixfor hexadecimal constant
&X Prefix for binary constant
# Prefix for stream director

Datatypes

Strings may be from 0 to 255 characters long. A string expression> is an expression
which yields a value of type string. Strings may be appended to one another using the
+ operator, as long as the resulting string is no greater than 255 characters long.

Numeric data can be either integer or real. Integer data is held in the range —32768
to 32767 and real data is held to a little over nine digits of precision in the range
+1.7E+38 with the smallest value above zero approximately 2.9E—39.

A umeric expression- is any expression that results in a numeric value. It may
simply be numbers, or it may be a numeric variable, or it may be numbers operated on
by variables; just about anything that is not a «string expression..

A stream expression: refers to a numeric expression. which identifies a screen
window, printer, or disc, where the text is required to ‘stream’.

A dist of:«atem- describes a parameter which comprises a list of items separated by
commas. The list may contain one, or any number of items, limited by line length.

Type markers are:

% Integer
! Real (Thedefault)
$  String
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Please note that AMSTRAD CPC664 BASIC keywords are listed here using the form:

KEYWORD
Syntax
Example
Description

Associated keywords

Keywords are either:

COMMANDS :operations that are executed directly.

FUNCTIONS :operations that are brought into action as arguments
In an expression.

OPERATORS :acting upon mathematical arguments.

BASIC converts all keywords entered in lower case letters to UPPER CASE when a
program is LIS Ted. The examples shown in this chapter use UPPER CASE, since
this is how the program will appear when LISTed. Hence you should enter using
lower case, as you will be able to spot typing errors more readily since the mis-typed
keyword will still be displayed in lower case when LI S Ted.

For a comprehensive guide to AMSTRAD CPC664 BASIC, see the Concise BASIC
specification SOFT 945.

Keywords....

BBS
AB S (.numeric expression-)

PRINT ABS(-67.98)
67.98

FUNCTION: Returns the ABSolute value of the given expression. This means that
negative numbers are returned as positive.

Associated keywords: SGN
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AFTER

AFTER timerdelay[ , timer number.] GO SUB (ine number,

10 AFTER 258 GOSUB 6B:CLS . o
28 PRINT "Guess a letter in 5 seconds™ - -, § /7«

30 a$=INKEY$:IF .flag=1 THEN END T e e

49 IF a8<>CHRSCINT(RND*26+97)) THEN 38 o /
50 PRINT a$;" is correct. You win" L

55 SOUND 1,478:SOUND 1,358:END poelben
6@ PRINT "too late. I win" DR R AP

78 SOUND 1,20080:flag=1:RETURN ! L
run

COMMAND: Calls a BASIC sub-routine after a given period of time has elapsed. The
timer delay> parameter specifies the period of time in units of 0.02 (fiftieths) second.

The timer number: (in the range 0 to 3) specifies which of the four delay timers are to
be used. Timer 3 has the highest priority; timer 0 (the default timer) has the lowest.

Each of the timers may have a sub-routine associated with it

Further information concerning interrupts will be found in part 2 of the chapter
entitled ‘At your leisure....”.

Associated keywords: EVERY, REMAIN, RETURN

AND
-argument> AND <argument,

IF "alan"<"bob" AND "dog">"cat" THEN PRINT "correct"” ELSE PRINT “Wwrong"

correct

If “bob"<"alan" AND "cat">"dog" THEN PRINT “correct" ELSE PRINT "wrong"
Wrong

If "alan"<"bob" AND "cat”>"dog" THEN PRINT "correct" ELSE PRINT "wrong"
wrong

PRINT 1AND1
1

PRINT B AND @
@

PRINT 1AND@
5]

OPERATOR: Performs bit-wise boolean operation on integers. Result is @ unless
both argument bits are 1.

Further information concerning logic will be found in part 2 of the chapter entitled

E

‘At your leisure....".
Associated keywords: OR,NOT, XOR
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ASC

AS C { string expression)

PRINT ASC("x")
128

FUNCTION: Returns the numeric value of the first character in the «tring
expressions.

Associated keywords; CHR$

ATN

ATN (numeric expression» )

PRINT ATNC(1)
B.785398163

FUNCTION: Calculates the Arc-TaNgent of the cnumeric expression..

Note that DEG and RAD can be used to force the result of the above calculation to
degrees or radians respectively.

Associated keywords: COS, DEG, RAD,SIN, TAN

AUTO
AUTO [line number:1[ , <increment;]
AUTO 180,50

COMMAND: Generates line numbers AUT Omatically. The optional <line number»
parameter sets the first line to be generated in case you wish to generate lines from a
particular point in the program. If the parameter is omitted, line numbers will be
generated from line 16 onwards.

The optional dncrement> sets the number of lines to leave before generating the
following line number. If the parameter is omitted, the line numbers will increase by
1@ each time.

Ifaline number is generated which is already in use, then the contents of the line will
be displayed on the screen and may be edited if required. The displayed line will be
replaced in the memory when [ENTER] is pressed.

To stop automatic line numbering, press [ESC].

Associated keywords: none
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BINS

BINS$ («unsigned integer expression;[ , <integer expression-})

PRINT BIN$(64,8)
810000880

FUNCTION: Produces a string of BINary digits representing the value of the
unsigned integer expression,, using the number of binary digits instructed by the
second <integer expression- (in the range 0 to 16). If the number of digits instructed is
too great, the resulting expression will be filled with leading zeros; if the number of
digits instructed is too small, the resulting expression will NOT be shortened to the
instructed number of digits, but will be produced in as many digits as are required.

The «unsigned integer expression: to be converted into binary form must yield a value
in therange —32768 to 65535,

Associated keywords: DEC$, HEX$, STRS$

BORDER

BORDER <colour:[ , colour]

1@ REM 729 border combinations!
2080 SPEED INK 5,5

30 FOR a=@ T0 26

4B FOR b=8 TO 26

58 BORDER a,b:CLS:LOCATE 14,13
6B PRINT "border";a;",";b

78 FOR t=1 TO 508

88 NEXT t,b,a

run

COMMAND: Changes the colour of the border on the screen. If two colours are
specified, the border alternates between the two at a rate determined in the SPEED
I NK command. The range of border colours is 0 to 26.

Associated keywords: SPEED INK

BREAK

(See ON BREAK CONT, ON BREAK GOSUB, ON BREAK STOP)
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CALL

C ALL -addressexpression:[ , Jist of:parameter]
CALL @

COMMAND: Allows an externally developed sub-routine to be called from BASIC.
The above call completely resets the computer.

Not a command to be used by the unwary.

Associated keywords: UNT

CAT
CAT

CAT
COMMAND: C A Talogs the disc. Displays in alpha-numeric order, the full names of
all files found, together with each file’s length (to the nearest higher Kbyte). The free
space left on the disc is also displayed, together with Drive and User identification.

Cataloguing does not affect the program currently in memory.

Associated keywords: LOAD, RUN, SAVE

CHAIN

CHAIN dfilename:{, Jine number expression;|

CHAIN "testprog.bas",35#8
COMMAND: Loads a program from disc into the memory, replacing the existing
program. The new program then commences running, either from the beginning, or
from a line specified in the optional <line number expression..

Protected files, (SAVEdby , p ) canbe loaded andrunby CHAINing.

Associated keywords: CHAIN MERGE,LOAD MERGE
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CHAIN MERGE

CHAIN MERGE dilename|, dine number expression.]
[, DELETE Jine number range;]

CHAIN MERGE "newrun.bas",758,DELETE 400-680

COMMAND: Loads a program from dise, merges it into the current program in the
memory, then commences running the resultant program, either from the beginning,
or from a line specified in the optional (ine number expression.. Ifbefore a programis
CHAIN MERGEd, itisrequired todelete part of the original program, the DELETE
dine number range> option may be used. .

Note that line numbers in the old program which exist in the new program to be
CHAIN MERGEd,willbe over-written by the new program lines.

Protectedfiles, (SAVEdby , p)can NOT be loaded andrunby CHAIN MERG Eing.
Associated keywords: CHAIN,DELETE, LOAD,MERGE

CHRS
CHR$ ( dnteger expression: )

1@ FOR x=32 T0 255§
280 PRINT x;CHRS$(x),
3B NEXT

run

FUNCTION: Converts an <integer expression> in the range 0 to 255, to its CHaRacter
$tring equivalent, using the AMSTRAD CPC664 character set shown in part 3 of the
chapter entitled ‘For your reference....’.

Note that 0 to 31 are control characters; hence the above example prints CHR$ (x)
in the range 32 to 255. :

Associated keywords; ASC
CINT

CINT (numeric expression )

18 n=1.9999

2@ PRINT CINT(n)
run

2

FUNCTION: Returns the value of the <numeric expression, Converting
ittoarounded I NTegerinthe range —32768 to 32767.

Associated keywords: CREAL, FIX, INT,ROUND,UNT
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CLEAR
CLEAR
CLEAR

COMMAND: Clears all variables to zero or null. All open files are abandoned, all
arrays and user functions are erased, and BASIC is set to radians mode of calculation.

Associated keywords: none

CLEAR INPUT
CLEAR INPUT

1@ CLS

20 PRINT "Type in letters now!"
3@ FOR t=1 .TO 3400

&0 NEXT

58 CLEAR INPUT

run

COMMAND: Discards all previously typed input from the keyboard, still in the
keyboard buifer.

To see the effect of this command, RUN the above program and type in letters when
asked to do so. Then delete line 58 of the program and RUN again, noting the
difference. '

Associated keywords: INKEY, INKEYS$,J0Y

CLG
CLG[«dnk-]

LOCATE 1,248
(LG 3

COMMAND: C Lears the Graphics screen to the graphics paper colour. If the dnk> is
specified, the graphics paper is set to that value,

Associated keywords: CLS,GRAPHICS PAPER,INK,ORIGIN
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CLOSEIN
CLOSEIN
CLOSEIN
COMMAND: CLOSEsany INputfile from disc. (See OPENIN).
Associated keywords: EOF, OPENIN

CLOSEOUT
CLOSEOUT
CLOSEQUT
COMMAND: CLOSEsany 0UTput file todisc. (See OPENOQUT).
Associated keywords: OPENOQUT

CLS

C LS[# stream expression;]

1@ PAPER#2,3
20 CLS#2
run

COMMAND: C Lears the given Screen stream (window) to its paper ink. If no «stream
expression» is given, screen stream # @ is cleared.

Associated keywords: CLG, INK, PAPER,WINDOW

CONT
CONT
CONT

COMMAND: CONTinues program execution, either after the [ESC] key has been
pressed twice, or after a STOP command has been encountered in the program.
CONT will only continue to execute the program if it has not been altered, and if it is
not a protected program.

Direct commands may be entered before C ON Tinuing.

Associated keywords: STOP
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COPYCHRS
COPYCHRS (# stream expression>)

18 CLS

2@ PRINT "top corner"
i@ LOCATE 1,1

40 a$=COPYCHRS(#@)

58 LOCATE 1,28

68 PRINT a$

run

FUNCTION: COPies a CHaRacter from the current position in the stream (which
MUST be specified). The above program copies a character from location 1,1 (top left),
and reproduces it at location 1,20,

Ifthe character read is not recognised, a null string is returned.

Associated keywords: LOCATE

COSs

€ 0S (.numeric expression> }

DEG
PRINT C0S(45)
P.787186781

FUNCTION: Calculates the € 0 Sine of the cnumeric expression>.

Note that DEG and RAD can be used to force the result of the above calculation to
degrees or radians respectively.

Associated keywords: ATN,DEG, RAD,SIN

CREAL
CREAL (numeric expression: }

18 a=PlI
2@ PRINT CINT(a)
3@ PRINT CREAL(a)
run

3

3.14159265

FUNCTION: Returns the value of the cnumeric expression», Convertingitto REAL.
Associated keywords: CINT
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CURSOR
CURSOR [«system switch»1[ , cuser switch:]

1@ CURSOR 1
28 PRINT "question?"; :
30 a$=INKEY$:IF a%$="" THEN 3d

400 PRINT a$
5¢ CURSOR @
run

COMMAND: Sets the system switch or the user switch to the cursor, on or off. The
8ystem switch- and «user switch> parameters must be either @ (off) or 1 (on). In the
above INKEY$ command, where the cursor is not normally visible, the cursor has
been turned on by the system switch: setting of 1 (in line 18).

The cursor is displayed whenever both the system switchs and the «user switchs are
on (1). The system switch> is automatically turned on for the command INPUT, but
isturned offfor INKEYS.

It is recommended that the cursor be turned off when printing text to the screen.

Either switch parameter may be omitted, but not both. If a switch parameter is
omitted, that particular switch state is not changed.

Associated keywords: LOCATE

DATA

DATA dJistof:-constant.

18 FOR x=1 TO &

20 READ name$,surname$

30 PRINT "Mr. ";name$;" “;surname$
4@ NEXT

58 DATA Ken,Barlow,AlLf, Roberts

6@ DATA Mike,Baldwin,Jack,BDuckworth
run

COMMANTI: Declares constant data for use within a program. Data may be read into

the variable by the READ command, after which the ‘pointer’ moves on to the next
item in the DATA list. The RES TORE command may be used to move the pointertoa
specified DAT A position.

Further information concerning data will be found in part 2 of the chapter entitled

3

‘At your leisure....”,
Associated keywords: READ, RESTORE
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DEC$ ¢l foi i
DECS (cnumericexpression , format template: ) L ‘)

PRINT DECS(1@17, "LLABHAHAREY, . 8H#")
£1@,800,000.00

FUNCTION: Returns a DE Cimal string representation of the numeric expression»,
using the specified format template> to control the print format of the resulting
string. .

The format template may contain ONLY the characters:
+-£8*%x4,.1

The use of these ‘format field specifiers’ is described under the keyword PRINT
USING.

Associated keywords: BINS, HEX$,PRINT USING,STRS

DEFFN
DEF FNfunction name:[ ( formal parameters- ) ]=expression,

1@ t=TIME/30B0

28 DEF FNclock=INT(TIME/3@6-t)
3@ EVERY 1088 GOSUB 58

40 GOTO 4P

58 PRINT "program was run';

60 PRINT FNclock;"seconds ago"
78 RETURN

run

COMMAND: DEFines a FuNction. BASIC allows the program to define and use
simple value returning functions. DEF FN is the definition part of this mechanism
and creates a program-specific function which works within the program in the same
way that for example C 0S operates as a built-in function of BASIC.

(Note in the above example how the value of the function FN¢ Lo ck is continually
updated even if the program is paused by pressing [ESC] once, or stopped by pressing
[ESC] twice, then CONTinuing.)

Associated keywords: none
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DEFINT

DEFINT listof:letter range:

19 DEFINT n

290 number=123.456

328 PRINT number

run

123

COMMAND: Sets the DE Fault for a variable to type INTeger. When a variable is
encountered without an explicit type marker (! % $), the default type is assumed.
This command sets the default for variables with the specified first letter(s) to type
I N Teger. There may be a list of first letters such as:

DEFINT a,b,c
....or there may be an inclusive range of ﬁrs{; letterssuch as:

DEFINT a-2z

Associated keywords: DEFREAL,DEFSTR

DEFREAL
DEFREAL dJist of:letter range:

DEFREAL x,a-f
COMMAND: Sets the DE Fault for a variable to type REAL. When a variable is
encountered without an explicit type marker (! % $), the default type is assumed.
This command sets the default for variables with the specified first letter(s) to type
REAL. There may be a list of first letters such as:

DEFREAL a,b,c
....or there may be an inclusive range of first letters such as:

DEFREAL a-z

Associated keywords: DEFINT,DEFSTR
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DEFSTR

DEFSTR dist of:letter range>

18 DEFSTR n

28 name="Amstrad"

38 PRINT name

ran R
Amstrad

COMMAND: Sets the DE Fault for a variable to type S TRing. When a variable is
encountered without an explicit type marker (! % $), the default type is assumed.
This command sets the default for variables with the specified first letter(s) to type
STRing. There may be a list of first letters such as:

DEFSTR a,b,c
....or there may be an inclusive range of first letters such as:

DEFSTR a-z

Associated keywords: DEFINT,DEFREAL

DEG
DEG
DEG

COMMAND: Sets DEGrees mode of caleulation. The default condition for the
functions SIN, COS, TAN, and ATN is radians. DEG resets BASIC to degrees until
instructed otherwise by the commands RAD,and NEW, CLEAR, LOAD, RUN etc.

Associated keywords: ATN,COS,RAD,SIN, TAN
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DELETE
DELETE line number range>
DELETE 10@8-2080

COMMAND: Deletes part of the current program as defined in the Jine number
range expression.

The first or last number in the Jdine number range- may be omitted to indicate

‘...fromthe beginning of the program’, or “....to the end of the program’, i.e:

DELETE -200
0T

DELETE 5@-
BN )

DELETE

....which deletes the whole program.

Associated keywords: CHAIN MERGE,RENUM

DERR
DERR

LOAD "xyz.abc"

XYZ _ABC not found
Ready
PRINT DERR

146

FUNCTION: Reports the last error code returned by the disc filing system. The value
of DERR may be used to ascertain the particular Disc ERRor that occurred. See the

?

listing of error messages given in the chapter entitled ‘For your reference....’.

Associated keywords: ERL,ERR, ERROR,O0N ERROR GOTQ,RESUME

Chapter 3 Page 16 Complete List of Keywords

s M MR AR A . A S AR . am s A



DI

DI

18 CLS:TAG:EVERY 18 GOSUB %8

20 X1=RND*320:X2=RND*320

30 Y=2BB+RND*2@0:CS=CHRS(RND*255)
40 FOR X=320-X1 TO 320+X2 STEP & =x

X

5@ DI
66 MOVE 320,0,1:MOVE X-2,Y:MOVE X,Y
78 PRINT " ";($;:FRAME

8@ EL:NEXT:GO0TO 2@
90 MOVE 320,0:DRAW X+8,Y-16,0:RETURN
run

COMMAND: Disables Interrupts (other than the [ESC] interrupt) until re-enabled
explicitly by E I or implicitly by the RETURN at the end of an interrupt sub-routine.

Note that entering an interrupt sub-routine automatically disables interrupts of an
equal or lower priority.

The command is used to make the program literally execute without interruption
- for example when two routines within a program are competing for use of resources.
In the example above, the main program and the interrupt sub-routine are competing
for use of the graphics display.

Further information concerning logic will be found in part 2 of the chapter entitled

‘At your leisure....".

Associated keywords: AFTER,EXI EVERY,REMAIN
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DIM

D IM ist of:<subscripted variable.

19 CLS

2@ DIM friend$(5),phone$(5)

38 FOR n=1 TO 5

4@ PRINT "Friend number";n

5@ INPUT "Enter name";friend${(n}
668 INPUT "Enter tel.number";phone$(n)
78 PRINT

8@ NEXT

98 FOR n=1 TO 5

108 PRINT n;friend$(n),phone${n)
T18 NEXT

run

COMMAND: DIMensions an array. DIM allocates space for arrays and specifies
maximum subscript values. BASIC must be advised of the space to be reserved for an
array, or it will default to 10.

An array is identified by a subscripted variable: where one variable name is used
with a range of subscript numbers, so that each ‘element’ of the array has its own
individual value. Control of the array can then be achieved by for example FOR
NE X T loops, which can step through the array, processing each element in turn.

Note that the lowest value of the subseript is zero (i.e. the first available element in
the array).

Arrays can be multi-dimensional, and each element of such an array is referenced by
its position within the framework of the array. For example, in an array dimensioned
by:

DIM position$(26,20,20)
....an element of the array would be referenced for example:

position$(4,5,6)

Associated keywords: ERASE
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DRAW

DRAW xco-ordinate; , <y co-ordinate:[ ,[<ink>][ , <ink mode-]]

1% MODE @:BORDER B:PAPER B:INK &,0
2@ X=RND*64Q:y=RND*4@f:z=RND*15

30 DRAW x,vy,z

40 GOTO 28

run

COMMAND: Draws a line on the graphics screen, from the current graphics cursor
position to the absolute position specified in the x,y co-ordinates. The <ink> in which to
draw the line may be specified (in the range 0 to 15).

The optional «ink mode; determines how the ink being written interacts with that
already on the graphics screen. The 4 <ink mode:s are:

0: Normal

1:XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: DRAWR,GRAPHICS PEN,MASK

DRAWR

DRAWR «xoffset; , <y offsets[ ,[<ink-]f , <ink mode»]]

18 CLS:PRINT "coming upstairs?"
28 MOVE @,350:FO0R n=1 T0 8

30 DRAWR 58,0

4B DRAWR @,-58@

58 NEXT:MOVE 348,0:FILL 3

6@ GOTO &8

run

COMMAND: Draws a line on the graphics screen, from the current graphics cursor
position to the relative position specified in the x and y offsetss. The <ink- in which to
draw the line may be specified (in the range 0 to 15).
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The optional dnk mode: determines how the ink being written interacts with that
already on the graphics screen. The 4 «<ink mode»s are:

0:Normal

1:XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: DRAW, GRAPHICS PEN, MASK

EDIT

EDIT Jinenumber

EDIT 24

COMMAND: Displays the program line specified in the Jine number> on the screen
together with the cursor, ready for editing.

Associated keywords: AUTO, LIST

El
EI
EI
COMMAND: Enables Interrupts which have been disabled by the D I command.

If interrupts are disabled in an interrupt sub-routine, they are automatically
re-enabled when BASIC encounters the RETURN command at the end of the
sub-routine.

Further information concerning interrupts will be found in part 2 of the chapter
entitled ‘At your leisure....".

Associated keywords: AFTER,DI,EVERY,REMAIN

ELSE

(See IF)
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END
END
END
COMMAND: Ends the execution of a program, and returns to direct mode. Any
number of END commands may appear in a program, and one is automatically

assumed after the final line of a program.

Associated keywords: STOP

ENT

ENT «envelope number:[ , envelope section: [ , <envelope section]
[ , <envelope section- [ , «envelope section: |
[ , «envelope section:]

1@ ENT 1,18,-58,10,108,50,18
28 SOUND 1,508,200,18,,1
run

COMMAND: Sets the Tone ENvelope specified in the envelope number> (in the
range 1 to 15), which is used in conjunction with the SOUND command. If the
envelope number- is negative (in the range -1 to -15), the envelope repeats until the
end of the duration of the SOUND command.

Each of the «envelope section>s may contain either 2 or 3 parameters:

If 3 parameters are used, these are:

qnumber of steps- , <stepsizes , <pause time-

Parameter 1: <number of steps:

This parameter specifies how many different steps of tone (pitch) you want the sound
to pass through during the envelope section. For example, in a section of a note which
lasts 10 seconds, you may wish to have 10 tone steps of 1 second each. In such a case,
the mumber of steps> parameter used should be 10.

The available range of cnumber of steps: is 0 to 239.
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Parameter 2: «step size-

This parameter must be in the range —128 to +127. Negative steps make the pitch of
the note higher; positive steps make the pitch of the note lower. The shortest tone
peried is 0. The full range of tone periods is shown in the chapter entitled ‘For your

?

reference....’.

Parameter 3: pause time>

This parameter specifies the time between steps in 0.01 second (hundredths of a
second) units. The range of <pause time> numbers is 0 to 255 (where 0 is treated as
256), which means that the longest time between steps is 2.56 seconds.

If2 parameters are used, these are:

«tone period> , <pause time-

Parameter 1: -tone period

This parameter gives a new absolute setting for the tone period. (See Parameter 2 of
the SOUND command.)

Parameter 2: (pause time:

This parameter specifies the pausing time in 0.01 second {hundredths of a second)
units. The range of pause time> numbers is 0 to 255 (where 0 is treated as 256), or
2.56 seconds.

(General

Note that the total length of all the <pause time>s should not be greater than the
«duration> parameter in the S OUN D command, otherwise the sound will finish before
all the tone steps have been passed through. (In such a case, the remaining contents of
the tone envelope are discarded.) '

Likewise, if the «duration> parameter in the SOUND command is longer than the
total length of all the pause times, the sound will continue after all of the tone steps
have been passed through, and will remain constant at the final tone pitch.

Up to 5 different <envelope section:s, (each made up of the above 2 or 3 parameters)
may be usedinan ENT command.

The first step of a tone envelope is executed immediately.

Each time a given tone envelope is set, its previous value is lost.

Specifying an envelope number: with no envelope sectionss cancels any previous
setting.

Further information concerning sound will be found in part 2 of the chapter entitled

¥

‘At your leisure....”.

Associated keywords: ENV, SOUND
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ENV

ENV envelope number;[ , .envelope section- [ , <envelope section:]
{ , cenvelope section-][ , envelope section> ]
[ , envelope section]

1@ ENV 1,15,-1,18,15,1,148

2@ SOUND 1,200,380,15,1
run

COMMAND: Sets the Volume ENvelope specified in the envelope number> (in the
range 1 to 15}, which is used in conjunction with the S QUND command.

Each of the <envelope section-s may contain either 2 or 3 parameters:
If3 parameters are used, these are:

qmumber of steps> , stepsize> , pause time:

Parameter 1: cnumber of steps-

This parameter specifies how many different steps of volume you want the sound to
pass through during the envelope section. For example, in a section of a note which
lasts 10 seconds, you may wish to have 10 volume steps of 1 second each. In such a
case, the cnumber of steps> parameter used should be 10.

The available range of cnumber of steps- is 0 to 127.

Parameter 2: «step size>

Each step can vary in size from a volume level of 0 to 15 with respect to the previous
step. The 16 different volume levels are the same as those youwill hearin the SOUND
command. However, the step size: parameter used can be between —128 and +127;
the volume level re-cycling to O after each 15,

Parameter 3: pause time>

This parameter specifies the time between steps in 0.01 second (hundredths of a
second) units. The range of pause time, numbers is 0 to 255 (where 0 is treated as
256), which means that the longest time between steps is 2.56 seconds.
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If2 parameters are used, these are;

<hardware envelope , envelope period-

Parameter 1: hardware envelope:

* This parameter specifies the value to send to the envelope shape register of the the
sound chip. '

Parameter 2: .envelope period-

This parameter specifies the value to send to the envelope period registers of the
sound chip.

Knowledge of hardware is assumed when using hardware envelopes. Unless you

have such knowledge, it is suggested that you use a software envelope incorporating
asuitable pause time> parameter.

General

Note that the total length of all the «pause time-s should not be greater than the
«duration> parameter in the S OUND command, otherwise the sound will finish before

all the volume steps have been passed through. (In such a case, the remaining
contents of the volume envelope are discarded.)

Likewise, if the duration> parameter in the SOUND command is longer than the
total length of all the -pause times, the sound will continue after all of the volume
steps have been passed through, and will remain constant at the fina] level.

Up to 5 different envelope section>s, (each made up of the above 2 or 3 parameters)
may be used in an ENV command.

The first step of a volume envelope is executed immediately.
Each time a given volume envelope is set, its previous value is lost.

Specifying an envelope number> with no -envelope sections cancels any previous
setting.

Further information concerning sound will be found in part 2 of the chapter entitled

‘At your leisure....".

Associated keywords: ENT, SOUND
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EOF
EOF

19 OPENIN "ex1.bas"
20 WHILE NOT EOF

39 LINE INPUT #9,a$
49 PRINT a$

58 WEND

68 CLOSEIN

run

FUNCTION: Tests to see if the disc input is at End Of File. Returns -1 (true) if nofile
is open or file is at the end, otherwise returns 0 (false).

Associated keywords: OPENIN,CLOSEIN

ERASE

ERASE dlistof:<variable name:

DIM a(1B88),bs$(108)
ERASE a,b$

COMMAND: Erases the contents of an array no longer required, reclaiming the
memory for other use.

Associated keywords: DIM

ERL
ERL

18 ON ERROR GOTO 30

28 GOTO 1888

38 PRINT "error is in Line";ERL
4@ END

run

FUNCTION: Reports the Line number of the last ERror encountered. In the above
example you will see that the error isin line 2 @, and has been reported so by the ERL
function.

Associated keywords: DERR,ERR,ERROR,ON ERROR GOTO,RESUH_E
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ERR

ERR

GOTO 504

Line does not exist
Ready

PRINT ERR

8

FUNCTION: Reports the number of the last ERRor encountered. See the listing of
error messages given in the chapter entitled ‘For your reference....’. In the above
example you will see that ERRornumber 8isa‘Line doesnot exist’error.

Associated keywords: DERR,ERL,ERROR,ON ERROR GOTO,RESUME

ERROR

ERROR <integer expression-

1@ If INKEY$="" THEN 10 ELSE ERROR 17
run

COMMAND: Invokes the error specified in the integer expression>. A listing of error
messages 1 to 32 is given in the chapter entitled ‘For your reference....’. BASIC will
treat the ERROR as if it had been detected as genuine, and will jump to any error
handling routine, as well as reporting the appropriate valuesof ERR and ERL.

ERROR accompanied by an integer expression: in the range 33 to 255 can be used to
create customised error messages, asshown in the following example:

18 ON ERROR GOTO 180

28 INPUT "enter one character';a$
30 IF LEN(a$)<>1 THEN ERROR 1080
40 GOTO 28

180 IF ERR=109 THEN 118 ELSE 130
110 PRINT CHR3$(?)

128 PRINT "I said ONE character!™
133 RESUME 2@

run

Associated keywords: ERL, ERR,ON ERROR GOTO,RESUME
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EVERY
EVERY time period;[ , -timer number:] G0 SUB line number

18 EVERY 58,1 GOSUB 30
28 GOTO 20

38 SOUND 1,208

4@ RETURN

run

COMMAND: Calls a BASIC sub-routine at regular intervals. The time period-
specifies the interval in units of 0.02 (fiftieths) second.

The timer number- (in the range 0 to 3) specifies which of the four deléy timers are to
be used. Timer 3 has the highest priority; timer 0 (the default timer) has the lowest.

Each of the timers may have a sub-routine associated with it.
Further information concerning interrupts will be found in part 2 of the chapter

b

entitled ‘At your leisure....".
Associated keywords: AFTER, REMAIN

EXP

E XP (<numeric expression- )

PRINT EXP(6.876)
968.743625

FUNCTION: Calculates ‘E’ to the power given in the mumeric expression., where ‘K’
is approximately 2.7182818 - the number whose natural logarithmis 1.

Associated keywords: LOG

FILL
FILL dnk-

1@ MODE 1:sea=2:MOVE ©,208,3
20 DRAWR 108 ,-10B8:DRAWR 2208,0
33 MOVER 10,0:DRAWR 220,08

40 DRAWR 100,18@8:MOVE 9,0

50 FILL sea

run

COMMAND: Fills an arbitrary area of the graphics screen. The edges of the area are

‘bounded by lines drawn either in the current graphics pen ink or in the ink being used

tofill (in the range 0 to 15).

The fill starts from the current graphics cursor position, If this position lies on an
edge, nothing will be filled.

Associated keywords: GRAPHICS PEN
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FIX

F I X (<numeric expression- )

PRINT FIX(9.99999)
9

FUNCTION: Removes the part of cnumeric expression. to the right of the decimal
point, rounding towards zero.

Associated keywords: CINT, INT,ROUND

FN

(See DEF FN)

FOR
FOR «simple variable:=start: TQ «end> [S TEP size:]

18 FOR n=2 TO 8 STEP 2

20 PRINT n;

38 NEXT n

4B PRINT ",who do we appreciate?”
Fun

COMMAND: Carries out the body of program between the FOR and NEXT
commands, a given number of times, stepping the control variable between a «start»
and «end-> value. Ifthe S TEP «size> is not specified, 1 is assumed.

The STEP size» may be specified as a negative mumeric expression> in which case
the value of the start> parameter must be greater than that of the «nd> parameter,
otherwise the control variable will not be stepped.

FOR NEXT loops may be ‘nested’, i.e. one may be carried out within another, within
another, and soon,

Assigning the variable’s name to the NEXT command is optional as BASIC will
automatically find which FOR command is to be associated with an ‘anenymous’
NEXT.

Associated keywords: NEXT,STEP, TO
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FRAME

FRAME

18 MODE @

20 PRINT "FRAME off"

30 TAG

4B MOVE @,200

50 FOR x=@ TO 508 STEP 4
60 If f=1 THEN FRAME

70 MOVE x,28@

88 PRINT " ";CHR$(143};
98 NEXT

188 IF f=1 THEN RUN

118 CLS

128 TAGOFF

13@ PRINT "FRAME on"
148 f=1

158 GOT0 30

run

COMMAND: Synchronises the writing of graphics on the screen, with the frame
flyback of the display. The overall effect of this is that character or graphics
movement on the screen will appear to be smoother, without ‘flickering’ or ‘tearing’,

Associated keywords: TAG, TAGOFF

FRE

FRE ( cnumeric expression» }
FRE (<string expression. )

PRINT FRE(®)
PRINT FRE("™)

FUNCTION: Establishes how much F R Ee memory remains unused by BASIC. The
form FRE (" ") forces a ‘garbage collection’ before returning a value for available
space.

Associated keywords: HIMEM, REMORY
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GOSUB
GOSUB <.1ine number>
GOSUB 218

COMMAND: 60es to a BASIC SUB-routine by branching to the specified <line
number>. The end of the sub-routine itself is marked by the command RETURN,
whereupon the program continues execution from the instruction after the invoked
GOSUB command.

Associated keywords: RETURN

GOTO

G0TO Jine number
GOTO 90
COMMAND: G 0es TO a specified line number.

Associated keywords: none

GRAPHICS PAPER
GRAPHICS PAPER dnk

1@ MODE @

20 MASK 15

i@ GRAPHICS PAPER 3
40 DRAW 640,0

run

COMMAND: Sets the «nk: of the graphics paper, i.e. the area behind graphics drawn
on the screen. When drawing continuous lines, the graphics paper will not be seen. In
the above example, the MASK command enables a broken line to be drawn, and the
graphics paper to be seen.

The graphics paper’s ink (in the range 0 to 15) is used for the ‘paper’ area of characters
written when TAG is in operation, and as the default when clearing the graphics
window, using CLG,

Associated keywords: CLG, GRAPHICS PEN, INK, MASK, TAG, TAGOFF
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GRAPHICS PEN

GRAPHICS PEN [«dnk:I[,background mode-]

18 MODE O

20 GRAPHICS PEN 15
38 MOVE 20@,0

48 DRAW 208,400

58 MOVE 639,08

6@ FILL 15

run

COMMAND: Sets the <ink>, (in the range 0 to 15) to be used for drawing lines and
plotting points, The graphics <background mode: can also be set to either:

0: Opaque background
1: Transparent background

(Transparent background affects the graphics paper of characters written with TAG
on, and the gaps in dotted lines.)

Either parameter may be omitted, but not both. If a parameter is omitted, that
particular setting is not changed.

Associated keywords: GRAPHICS PAPER, INK, MASK, TAG, TAGOFF

HEXS$
HE X $ ( cunsigned integer expression:( , <field width-])

PRINT HEX$(255,4)
AAFF '

FUNCTION: Produces a $tring of HE Xadecimal digits representing the value of the
«unsigned integer expression», using the number of hexadecimal digits instructed by
the {ield width- (in the range 0 to 16). If the number of digits instructed is too great,

~ the resulting expression will be filled with leading zeros; if the number of digits

instructed is too small, the resulting expression will NOT be shortened to the
instructed number of digits, but will be produced in as many digits as are required.

The unsigned integer expression> to be converted into hexadecimal form must yield
avalue inthe range —32768 to 65535.

Associated keywords: BIN$, DECS, STRS, UNT
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HIMEM
HIMEM

PRINT HIMEM
42619

FUNCTION: Returns the address of the HIghest byte of MEMory used by BASIC,
{which may be altered by the MEMOR Y command).

Associated keywords: FRE,MEMORY, SYMBOL, SYMBOL AFTER

IF

1 F Jogical expression> THEN <option part, [ELSE option part:]

7@ MODE 1

20 x=CINT(RND*10@)

30 PRINT "Guess my number (@ to 188)"
4B INPUT n

50 IF n<x THEN PRINT n;"is too low..."
6@ IF n>x THEN PRINT n;"is too high..."
7B IF n=x THEN 80 ELSE c=c+1:60T0 48

80 PRINT "Well done, you got it in";

98 PRINT c#+1;"guesses!"”

run

COMMAND: Determines whether the Jogical expression is true, in which case the
first «option part: is executed. If the Jdogical expression: is false, any <option part
specified in the E L SE clause is executed, otherwise BASIC passes onto the next line,

IF THEN commands may be nested to any depth, and are terminated by end of line.
Therefore it is NOT possible to have further statements which are independent of the
IFf THEN command, on the same line.

Where the result of the logical expression requires that a line should be jumped to,
the command may be given aseither:

Examples....
IF a=1 THEN 188
N
IF a=1 GOTO 148 ’
o0 OT.... '
IF a=1 THEN GOTO 160
Associated keywords: ELSE,GOTO, THEN
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INK Loper F1
P P
INK <ink: , «coloun[, «colour| 'T)C ! !/ I3)
18 MODE 1:PAPER @:PEN 1 clc it

280 FOR p=@ TO 1

30 FOR i=8 TO 26

48 INK p,i

50 LOCATE 16,12:PRINT "ink";p;",";i
60 FOR t=1 TO 4@@:NEXT t, 1,p

70 INK @,1:INK 1,24:CLS

run

COMMANI: Assigns colour(s) to a given ink. The <ink, parameter describes the ink
reference, which must be an integer expression in the range 0 to 15, for use in the
appertaining PEN or PAPER command. The first «colour: parameter should be an
integer expression yielding a colour value in the range 0 to 26. If an optional second
«colour is specified, the ink alternates between the two colours, at a rate determined
bythe SPEED INKcommand.

Depending upon the current screen mode, a number of INKs are available. See the
table of colour values given in Foundations 8, table 1.

Associated keywords: GRAPHICS PAPER, GRAPHICS PEN, PAPER, PEN,
SPEED INK

INKEY

INKEY (<integer expression; )

1@ IF INKEY(55)<>32 THEN 18

28 PRINT "You've pressed [SHIFT] and v
30 CLEAR INPUT

run

FUNCTION: INterrogates the KE Yboard to report which keys are being pressed.
The keyboard is scanned every 0.02 (fiftieth) second.

The function is useful for spotting whether a certain key is down or up, by detecting
the returned value of — 1 (which occurs regardless of [SHIFT] and [CTRL] key status).

The above example detects when [SHIFT] and V (key number 55) are pressed together,
then ends the program. An illustration of key numbers will be found in the diagram
at the top right hand side of the computer, and in the chapter entitled ‘For your

H

reference....’.
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The state of [SHIFT] and [CTRL] in conjunction with the key specified in the nteger

expression. is identified as follows:

Value returned [SHIFT]

-1 UP/DOWN
0 UP

32 DOWN
128 UP

160 DOWN

[CTRL] specified key
UP/DOWN  UP

UP DOWN

UP DOWN
DOWN DOWN
DOWN DOWN

Associated keywords: CLEAR INPUT,INKEY$,J0Y

INKEY* -3 -*t” ,&z}/ 258 0 by = o il C A

7 0Ly te of w

INKEYS
18 CLS

20 PRINT "Select Yes or No (Y/N)?"

30 a$=INKEYS$
4¢) IF a$="" THEN 30

50 IF a$="y'" OR a$="Y'" THEN 8@
68 1F a%="n" OR a%="N" THEN 98

78 GOTO 30

8@ PRINT "You have selected YES":END
9@ PRINT "You have selected NO"

run

FUNCTION: I Nterrogates the KE Yboard, returning the current $tring reflecting
any key that is pressed. If no key is pressed, INKE Y $ returns an empty string. In the
above example, lines 4@ and 7@ tell the program to loop back to line 3@ after

interrogating the keyboard string.

Associated keywords: CLEAR INPUT,INKEY

INP A
INP (port number:)

PRINT INP(&FF77)
255

u—';;w-’ﬂww o
i '

f-«-),; L
77 (“"00) 530

FUNCTION: Returns the INPut value from the I/O address specified in the port

numbers.

Associated keywords: QUT,WAILT
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T

INPUT

INPUT[# stream expression: , || ; [[-quoted string:separator:|
Jdist of:.variable:

18 MODE 1

20 INPUT "Give me two numbers for multiplication,
(separated by a commal)";a,b

3@ PRINT a;"times";b;"is";a*b

4@ GOTO 20

run

COMMAND: Accepts data input from the stated stream, (from stream #@ if not
specified).

The first, optional semicolon [; ] suppresses the carriage return/line feed that will
otherwise occur after the command is executed.

The separator. must either be a semicolon or comma. A semicolon causes a question
mark to be displayed; a comma suppresses the question mark.

If an entry is made that is of the wrong type such as if the letter o is typed instead of a
{zero) when I NPUTing a numeric variable, then BASIC will respond with:

7Redo from start
....and any original prompt text that you programmed.
All responses from the keyboard must be terminated by pressing the [ENTER] key.

Associated keywords: LINE INPUT
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INSTR

INS TR ([start position> , searched string: , searched for string )

18 CLS:FOR n=1 T0O 26

20 alphabet$=alphabet$+CHRS(n+64)
3@ NEXT

40 INPUT “Enter a letter";a$

50 b$=UPPER$(z$)

6@ PRINT b%;" is number";

78 PRINT INSTR{alphabet$,b$);

88 PRINT "in the alphabet.":PRINT
98 GOTO 40

run

FUNCTION: Searches the first «searched string: expression to find the searched for
string> expression, and reports the position of its first occurrence within the «searched
string:. If the «searched for string> does not occur within the searched string:, then @
18 reported.

The position at which to start searching the «searched string: is optionally specifiable
using the «start position> parameter which must yield an integer number in the range
1t0 255,

Associated keywords: none

INT

INT ( numeric expression )

PRINT INT{(-1.995)
-2

FUNCTION: Rounds the number to the nearest smaller INTeger, removing any
fractional part. Returns the same value as F I X for positive numbers, but returns one
lessthan F I X for negative numbers which are not already integers,

Associated keywords: CINT, FIX, ROUND
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JoY

JOY Cdnteger expression: )

10 PRINT "To stop the program - ";
20 PRINT "operate joystick"

30 IF JOY(@)<>@ THEN END

4@ GOTO 10

run

FUNCTION: Reads a bit-significant result from the J0Ystick specified in the
dnteger expression- (either @or 1).

Bit Decimal
0:.Up 1
1: Down 2
2: Left 4
3:Right 8
4:Fire2 16
5: Fire1l 32

Hence for example, if the main ‘fire’ button (Fire 2) on the first joystick is pressed
while the joystick handle is being moved left, the function JOY (B8) returns a
decimal value of 20, corresponding to 16 (Fire 2) + 4 (Left).

Further information concerning joysticks will be found in the chapter entitled ‘For
your reference....’.

Associated keywords: CLEAR INPUT,INKEY

ot

KEY <e'xpansion token number , «string expression-

KEY 11,"border 13:paper @:pen 1:ink 8,13:
ink 1,8:mode 2:list"+CHRS(13) L

....now press the small [ENTER] key.

COMMAND: Assigns the string expression, to the key’s «expansion token number-
specified. Thirty-two expansion tokens are supported, in the range 0 to 31, these
occupying the key values 128 to 159. Keys 128 {@ on numeric keypad) to 140 ([CTRL]
[ENTER] on numeric keypad) are by default assigned to print numbers @ to 9, a
decimal point, [ENTER] and RUN"[ENTER] - (for cassette operation), but may be
re-assigned to other string expressions as required. Expansion tokens 13 to 31 (key

values 141 to 159) are empty strings by default, but may be be expanded and assigned
to keys, using the KEY DEF command described in the next example.

' [NV P
ﬁ! L L -"l.LJ? / I FLE ;"-i- “;"
N 1 P,
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The <expanéion token number> given in the KEY command may be in the range 0 to
31, or optionally 128 to 159 to reflect the key values. (See the key illustration in the
chapter entitled ‘For your reference....’.)

A total of 120 characters may be expanded into the «string expression:s. Attempting
toover-expand will producean‘Improper argument’error(5).

 Associated keywords: KEY DEF
4= &LM
KEY DEF &=t

KEY DEF «key number; , <repeat:[ , <normals[ , shifteds( , <control>]]]
i- ﬁ__(‘.-\-_ﬁ- e
KEY. 15977 this\is the tab key" o ep
(27 ' 0ox Cee w6 )
KEY DEF 6811590y yale  doa ) * €8 e sy

...now press the [TAB] key. . A

COMMAND: DEFines the KEY yalues to be returned by the specified <key number»
in the range 0 to 79 (for an illustration of key numbers, refer to the diagram at the top
right hand side of the computer, or to the chapter entitled ‘For your reference....”). The
«ormal>, shifted>, and control> parameters should contain the values required to be

returned when the key is pressed, alone, together with [SHIFT _|, and her with
[CTRL], respectively. Each of these parametersisoptional. 7 .. (7. % '3€ b2

The «repeat> parameter enables you to set the key auto-repeat function on or off (1 or
@), the rate of auto-repeat being adjustableby use ofthe SPEED KEY command.

In the above example, key 159 (equivalent to expansion token 31) is first assigned to
an expansion string, thenthe KEY DEF command defines key 68 (the [TAB] key)
to auto-repeat (1), and to return the <normal> value 159 when pressed alone.
In the above example, normal action would be restored by:
KEY DEF 68,@,9 N
;Lo
....where 9 is the normal ASCII value for [TAB] ( ST {

Associated keywords: KEY, SPEED KEY
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LEFT$
LE FT$ (.string expression. , required length>}

18 CLS

20 a$="AMSTRAD"

33 FOR n=1 T0 7

4@ PRINT LEFTS(a$,n)
5@ NEXT

run

FUNCTION: Returns the number of characters (in the range 0 to 255) specified in the
required length. parameter, after extracting them from the LEFT of the «string
expression>. If the «string expression> is shorter than the required length:, the whole
string expression- isreturned.

Associated keywords: MID$, RIGHTS

LEN

LEN {string expression: )

1@ LINE INPUT "Enter a phrase';a$
28 PRINT "The phrase is'";

3 PRINT LEN(a$);"characters long."
run '

FUNCTION: Returns the total number of characters (i.e. the LENgth) of the «string
expression,.

Associated keywords; none

LET
LET «variable-=<expression
LET x=188

COMMAND: Assigns a value to a variable. A remnant from early BASICs where
variable assignments had to be ‘seen coming’. Has no use in AMSTRAD BASIC apart
from providing compatibility with the programs supplied in early BASIC training
manuals. The above example need only be typed in:

x=100

Associated keywords: none
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LINE INPUT __ a{ 7
LINE INPUT[# stream expressions, I[; I[-quoted stringwsepai:ét(m]
_- «string variable:

18 LINE INPUT "Type a (ine of text"?gs

28 CLS

3@ PRINT "The variable a$ now equats:-"

40 PRINT a$

run

COMMAND: Accepts input of an entire line of text from the stream indicated,’ {(from
stream # B if not specified). The first, optional semicolon [ ; ] suppresses the carriage
return/line feed that will otherwise occur after the command is executed.

The separator- must either be a semicolon or comma. A semicolon causes a question
mark to be displayed; a comma suppresses the question mark.

LINE INPUT from the keyboard is terminated by pressing the [ENTER] key.
LINE INPUT from disc (or cassette) stream #9 is terminated by a received carriage

return, or by the string variable> being assigned 255 characters, whichever is the
s040ner.

Associated keywords: INPUT

LIST
LIST[]ine numberrange |l , # stream expression-]
LIST 12@-1008, 41
COMMAND: Lists program lines to the given stream. Stream #@ is the default
screen stream, and #8 is the printer. LIS Ting may be paused by pressing [ESC)

once, and re-started by pressing the space bar. Pressing [ESC) twice will abandon the
listing and return to direct mode.

The first or last number in the line number range> may be omitted to indicate
‘...from the beginning of the program’, or‘....to the end of the program’, i.e:

LIST -2088
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LIST 5@-

G
LIST

....which lists the whole program.

Associated keywords: none

LOAD

LOAD -filename:[ , .:address expression-]
LOAD "discfile.xyz",&2AF8

COMMAND: Loads a BASIC program from disc into memory, replacing any existing
program. Specifying the optional «address expression: will cause a binary file to be
loaded at that address, rather than the address from which it was saved.

A Protected BASIC program can NOT be loaded using the LOAD command as it will
be immediately deleted from memory. Instead, use the RUN or CHA I N commands.

Associated keywords: CHAIN, CHAIN MERGE, MERGE, RUN, SAVE

- LOCATE

LOCATE[#<stream expression: , }<x co-ordinate, , <y co-ordinate.

18 MQODE 1

20 FOR n=1 TO 28

38 LOCATE n,n

40 PRINT CHR$(143);"location";
SB PRINT n;",":n

6B NEXT

run

COMMAND: Locates the text cursor at the stream indicated, to the position specified
by the x and y co-ordinates, with 1,1 being the top left corner of the stream {(window).
Stream #@ is the default stream.

Associated keywords: WINDOW
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LOG

LOG ( cnumeric expression; )

PRINT LOG(999%)
9.218240837

FUNCTION: Calculates the natural LOGarithm of the numeric expression, which
must be greater than zero.

Associated keywords: EXP, L0OG18

LOG10

LOG 1@ (.numeric expression>)

PRINT LOG1B(999%9)
3.99995657

FUNCTION: Calculates the LOGarithm to base 18 of the numeric expression,
which must be greater than zero.

Associated keywords: EXP, LOG

LOWERS$

LOWERS (.string expression; )

180 a$="SEE HOW THE LETTERS CHANGE 710 "
2B PRINT LOWER$(a$+"LOWER CASE"™)
run

FUNCTION: Returns a new string expression which is a copy of the specified «string
expression: but in which all alphabetic characters in the range A to Z are converted to
lower case. The function is useful for processing input which may come in mixed
upper/lower case.

Associated keywords: UPPERS
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MASK

MA SK[<dnteger expression:|[ , first point setting-]

18 CLS:TAG

2@ MASK 1:MOVE @,25@0:DRAWR 246,49

3¢ PRINT "(binary 00008881 in mask)";
49 MASK 3:MOVE P,200:DRAWR 248,08

50 PRINT "(binary 20880811 in mask)";
60 MASK 7:MOVE @,150:DRAWR 240,08

7@ PRINT "(binary 28088111 in mask)";
80 MASK 15:MOVE @,100:DRAWR 240,0

9@ PRINT "(binary BOOG&1111 in mask)"”;
run

COMMAND: Sets the ‘mask’ or template to be used when drawing lines. The binary
value of the <integer expression: in the range 0 to 255, sets the bits in each adjacent
group of 8 pixels toe ON (1}, or OFF (0},

The «first point setting> determines whether the first point of the line is to be plotted
(1) or not plotted (0).

Either of the parameters may be omitted, but not both. If a parameter is omitted, that
particular setting is not changed.

Associated keywords: DRAW, DRAWR, GRAPHICS PAPER, GRAPHICS PEN

MAX
MA X ( Jist of:<numeric expression, }
18 n=66
20 PRINT MAX(1,n,3,6,4,3)

run
66

FUNCTION: Returns the MA Ximum value from the <ist of: snumeric expression-s.

Associated keywords: MIN
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MEMORY

MEMORY -address expression»
MEMORY &2@AA

COMMAND: Allocates the amount of BASIC memory available by setting the
address of the highest byte.

Associated keywords: FRE, HIMEM, SYMBOL, SYMBOL AFTER

MERGE
MERGE filename:
MERGE "newload.bas"

COMMAND: Loads a program from disc, and adds it to the current program in the
memory. '

Note that line numbers in the old program which exist in the new program to be
MERGEd, will be over-written by the new program lines.

Protected files, (SAVEdby , p ) can NOT be ME RG Ed into the current program.
Associated keywords: CHAIN, CHAIN MERGE, LOAD

MIDS$

MI0D$ (stringexpression, , «start position[ , -sub-string length:])

18 MODE 1:Z0NE 3

20 a$="ENCYCLOPAEDIA"

3@ PRINT "Show me how to spell ";a$
4@ PRINT "O0K....":PRINT

58 FOR n=1 TO LEN(a$)

68 PRINT MID$(a$,n,1),

70 FOR t=1 TO 7@@:NEXT t,n

880 PRINT:PRINT

98 INPUT "Now enter another word";a$
188 GOTO 5@

run
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FUNCTION: Returns a new sub-string, commencing at the «start position> of the
string expression>, being .sub-string length: characters long. If the sub-string
length: parameter is not specified, the remainder of the string expression- after the
-start position is returned.

If the «start position- is greater than the total length of the string expression:, then

an empty string is returned. The range of «start position: is 1 to 255. The range of
sub-string length- is 0 to 255.

Associated keywords: LEFTS, RIGHT$

MID$

MID$ (string variable: ,«insertion position:[ , -new string length.])
=qew string expression»

18 a$="hello"

2B MID®(a%,3,2)=""XX"
380 PRINT a$

run

heXXo

COMMAND: Inserts the <new string expression: into the string specified by the
string variable>, commencing at the <insert position>, and occupying new string
length> number of characters.

Note that when using MID $ asa COMMAND, a -string variable: such as a$ must be
used, and NOT a string constantsuchas " he Ll Lo".

Associated keywords: LEFT$,RIGHTS

MIN

MIN (list of: numeric expression- )

PRINT MIN(3,6,2.999,8,9,)
2.999

FUNCTION: Returns the M I Nimum value from the <list of: cnumeric expressions.

Associated keywords: MAX
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MOD

argument: MOD argument,

PRINT 18 MOD 3
1

PRINT 18 MOD 5
a

OPERATOR: Returns the remainder after dividing the first argument: by the
second «argument and removing any integer component - MO Dulus.

Associated keywords: none

MODE

MODE <integer expression»

18 m=1

280 PRINT "this is mode";m
34 PRINT "now press a key"
48 IF INKEYS$="" THEN 48

2@ m=m+T:IF m>2 THEN m=0
6@ MOPE m

780 GOTO 20

run

COMMAND: Changes the screen mode (0,1 or 2), and clears the screen to ink 0 (which
may not be the current paper ink). All text and graphics windows are reset to the
whole screen, and text and graphics cursors are homed to their respective origins.

Associated keywords: ORIGIN, WINDOW
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MOVE
MOVE xco-ordinate: , <y co-ordinate[ , [«ink-][ , <ink mode-]]

18 MODE 1:TAG

20 x=RND*B8PAA-10@:y=RND*430
3@ MOVE x,vy

48 PRINT "I moved here";
58 GOTO 2@

run

COMMAND: Moves the graphics cursor to the absolute point specified by «x
co-ordinate> and <y co-ordinate.. The optional «ink> parameter may be used to change
the graphics pen ink, in therange 0 to 15.

The optional :ink mode> determines how the ink to be written next, will interact with
that already on the graphics screen. The 4 «ink mode-s are:

0:Normal )

1: XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: MOVER,ORIGIN, XPOS,YPOS

MOVER
MOVER «xoffset: , <y offsets[ ,[<ink-][ , ink mode:]]

180 MODE 1:TAG:MOVE 8,16

20 PRINT "Llife has its'";

38 FOR n=1 TO 18

4@ MOVER -32,16

58 PRINT "ups";:NEXT:PRINT " and";
60 FOR n=1 70 14

78 MOVER -64,-16

88 PRINT "downs";:NEXT

run

COMMAND: Moves the graphics cursor to a point relative to its current position. The
relative position is specified by « offset> and <y offset.. The optional <ink> parameter
may be used to change the graphics pen ink, inthe range 0 to 15.

The optional -<ink mode> determines how the ink to be written next, will interact with
that already on the graphics screen, The 4 <ink mode-s are:

0:Normal

1:XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: MOVE,ORIGIN, XPOS, YPOS
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NEW

NEW
NEW

COMMAND: Deletes the current program and variables in the memory. Key
definitions are not lost, display characteristics i.e. MODE, PEN, PAPER, INK etc, are
not changed, and the screen isnot cleared.

Associated keywords: none

NEXT

NEXT [-list of:-variable:]

18 FOR a=1 70 3

20 FOR b=B TO 26

3@ MODE 1

4@ PEN a:BORDER b

58 PRINT “pen";a;"border";b
68 FOR ¢=1 TO 504@

78 NEXT c,b,a

run

COMMAND: Marks the end of a F OR loop. The NEXT command may be anonymous,
or may refer to its matching FOR. Note from the above example that the ist
of:-variable:s must appear in reverse order to their matching F OR commands, so that
‘nested’ loops do not overlap.

Associated keywords: FOR,RESUME, STEP,TO
NOT

NOT .argument

IF NOT "alan"<"bob" THEN PRINT "correct" ELSE PRINT “"wrong"
wrong

IF NOT "cat">"dog" THEN PRINT "correct" ELSE PRINT "wrong"”
correct

PRINT NOT -1
B
PRINT NOT @
-1

OPERATOR.: Performs bit-wise operations on integers. Inverts each bit in the
argument,

Further information concerning logic will be found in part 2 of the chapter entitled

H

‘At your leisure....".
Associated keywords: AND, OR, XOR
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ONBREAK CONT

ON BREAK CONT

T@ ON BREAK CONT

20 PRINT "The program will CONTinue when you try to
*Break* using L[ESCI":PRINT

38 FOR t=1 TO 10DO:NEXT:G0TO 20

run

COMMAND: Cancels the action of the [ESC] key from stopping the program, and
instead CONTinues execution. Care should be taken when using this command, as
the program will continue until the computer is completely reset; hence you should
SAVE such a program before RUNning it.

ON BREAK CONT maybedisabled withina programby ON BREAK STOP.

Associated keywords: ON BREAK GOSUB, ON BREAK STQP

ONBREAK GOSUB

ON BREAK GOSUB -linenumber

9 ON BREAK GOSUB 4@

20 PRINT "program running"

30 GoTo 24

40 CLS:PRINT "Pressing [ESCI ;

58 PRINT "twice calls GOSUB~routine"
6@ FOR t=1 TO 28@8:NEXT

70 RETURN

run

COMMAND: Instructs BASIC to jump to the sub-routine specified in the line
number> when the [ESC] key is pressed twice.

Associated keywords: OGN BREAK CONT, ON BREAK STOP, RETURN
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ONBREAK STOP
ON BREAK STOP

18 ON BREAK GOSUB 4@

20 PRINT "program running"

3B cOTO 28

4@ CLS:PRINT "Pressing L[ESC] ';

58 PRINT "twice calls GOSUB-routine"
68 FOR t=1 TO 280B:NEXT

65 ON BREAK STOP

78 RETURN

run

COMMAND: Disables the ON BREAK CONT and ON BREAK GOSUB
command, so that future operations of the [ESC] key stop the program. In the above
example, the ON BREAK GOSUB command will operate once only, as it is then
disabled by line 6 5 inthe ON BREAK sub-routine.

Associated keywords: ON BREAK CONT, ON BREAK GOSUB

ON ERROR GOTO
ON ERROR GOTO <dinenumber:

18 ON ERROR GOTO 68

20 CLS:PRINT "If error is found, ":
3@ PRINT "then (ist the program"

4B FOR t=1 TO 4PPO:NEXT

50 GOTO 190

60 PRINT "Error detected in line";
78 PRINT ERL:PRINT:LIST

run

COMMAND: Jumps to the specified Jine number> when an error is detected in the
program.,

The form of the command ON ERRQR GOTO @ turns off the error trap, and
restores normal error processing by BASIC,

See alsothe RESUME command.

Associated keywords: DERR,ERL,ERR, ERROR, RESUME
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ON expression- GOSUB

ON selector: G0 SUB list of:<line number:

10
20
30
L@
59
69
79
80
98
108
118
120
138
148
run

PAPER @:PEN 1:INK 8,1
CLS:PRINT "MENU OF OPTIONS":PRINT

PRINT "1 - Change
PRINT "2 - Change
PRINT "3 - Change
INPUT "Enter your

ON x GOSUB 98,118,

GOTO 2@
b=b-1:1F b<@& THEN
BORDER b:RETURN

border" :PRINT
pen'" :PRINT
mode" :PRINT
selection";x
130

b=26

p=p-1:1F p<2 THEN p=26

INK T,p:RETURN

m=m-1:IF m<@ THEN m=2

MODE m:RETURN

COMMAND: Selects a sub-routine line to jump to, depending upon the value of the
selector>, which should be a positive integer expression in the range 0 to 255. The
order of the selector- values determines the line number: to be selected from the list
of:line number-s. In the above example, selecting 1 makes BASIC jump to line 98,
selecting 2 jumps to line 118, and 3jumps toline 138.

If the value of the «selector> is zero, or is higher than the amount of <line number.s

listed in the command, then no sub-routine line will be selected.

Associated keywords: RETURN
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ON expression: GOTO
ON selector- GOTO dist of*line number

18 CLS:PRINT "MENU OF OPTIONS":PRINT
2@ PRINT "1 - List program":PRINT
38 PRINT "2 - Edit and add":PRINT
4@ PRINT "3 - Catalog disc":PRINT
5@ INPUT "Enter your selection';n
68 ON n GOTO 88,980,100

70 GOTO 1@

8@ LIST

9@ AUTO

198 CAT

run

COMMAND: Selects a line to jump to, depending upon the value of the «selector,
which should be a positive integer expression in the range 0 to 255. The order of the
«selector> values determines the Jine number: to be selected from the <list of:line
numbers. In the above example, selecting 1 makes BASIC jump to line 88, selecting
2 jumpstoline 9@, and 3 jumps toline 18@.

If the value of the selector: is zero, or is higher than the amount of - hne number:s
listed in the command, then no line will be selected.

Associated keywords: none

ON SQ GOSUB
ON 54 {.channel:) 60SUB -line number>

18 ENV 1,15,-1,1

20 ON SQ(1) GOSUB 68

3@ MODE @:ORIGIN @,@,200,440,100,300

49 FOR x=1 TO 13:FRAME:MOVE 33@,200,x
5¢ FILL x:NEXT:GOTO 48

6@ READ s:IF s=@ THEN RESTORE:GOTO 68
7@ SOUND 1,s,25,15,1

80 ON SQ(1) GOSUB 6@:RETURN

9% DATA 50,60,90,1088,35,200,24,500,0

run
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COMMAND: GOes to a BASIC $SUB-routine when there is a free slot in the given
Sound Queue. The :channel: should be an integer expression yielding one of the
values:

1:forchannel A
2:for channel B
4: for channel C

Further information concerning sound will be found in part 2 of the chapter entitled
‘At your leisure....".

Associated keywords: RETURN, SOUND, S&

OPENIN
OPENIN filename:

18 REM OQOPEN an INput file from disc
280 OPENIN "datafile":INPUT #9,a,a$
3@ CLOSEIN:PRINT “"The 2 values are:"”
40 PRINT:PRINT a,a$

run

COMMAND: OPENs an INput file from disc, for use in the current program. The
I Nputfile to 0P EN must be an ASCIIfile.

The above example will only work after you have created the file shown in the next
example (under OPENOQUT).

Associated keywords: CLOSEIN EOF

OPENOUT
QPENQUT dilename:

18 REM OPEN an QUTput file to disc

2@ INPUT "give me a number variable”;a
3@ INPUT "give me a string variable";a$
4@ OPENOUT *'datafile”

58 WRITE #9,a,a$

6@ CLOSEQUT:PRINT "Data saved ontc disc”
run

COMMAND: 0PENsan OUTputfile todisc.

Associated keywords: CLOSEQUT
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OR

-argument. OR argument,

IF "alan"<"bob" QR “"dog">"cat" THEN PRINT “correct" ELSE PRINT "wrong”
correct _

IF "bob"<"alan" OR "cat">»"dog"™ THEN PRINT “correct" ELSE PRINT "wrong"
wrong

IF "alan“<"bob"” OR "cat”>"dog" THEN PRINT "correct” ELSE PRINT "wrong'
correct

PRINT 1 OR 1
1

PRINT & OR @
B

PRINT 1 OR B
1

OPERATOR: Performs bit-wise boolean operation on integers. Result is 1 unless both
argument bits are 0.
Further information concerning logic will be found in part 2 of the chapter entitled

H

‘At yourleisure....’,
Associated keywords: AND, NOT, XOR

ORIGIN
ORIGIN«x:, -y, deft:, right., top> , bottom.]

189 MODE 1:BORDER 13:TAG

20 ORIGIN 8,0,100,540,300,100

30 GRAPHICS PAPER 3:CLG

48 FOR x=558 710 -310 STEP -18

58 MOVE x,206

6@ PRINT "This is a graphics window ";
78 FRAME:NEXT:GOTO 40

run

COMMAND: Sets the graphics origin points 0,0 to the position specified by the
co-ordinates x> and «y-.

A graphics window’s dimensions may also be set by specifying the last four optional
parameters. If the co-ordinates specified for the graphics window describe points
beyond the edge of screen, then the edge of the graphics window is taken as edge of
sCrecn.

Associated keywords; CLG
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0UT port number: , integer expression

OUT RF8F4,&FF
COMMAND: Sends the value in the integer expression (in the range 0 to 255} QUT
to the address specified in the -port number.

Not a command to be used by the unwary.

Associated keywords: INP, WALT

PAPER

P A PER[# stream expression , |<ink>

19 MODE @:PEN B:INK @,13

2@ FOR p=1 TO 15

30 PAPER p:CLS

4@ LOCATE 7,12:PRINT "paper";:p
58 FOR t=1 TO SB@:NEXT t,p
run .

COMMAND: Sets the background ink for characters. When characters are written to
the text screen, the character cell is filled with the paper <ink> (in the range 0 to 15)
before the character is written, (unless the transparent mode has been selected).

If the stream expression> is omitted, the PAPER ink for stream #@ is assumed by
default.

The number of different PAPER inks supportéd is dependent upon the screen MODE.

Associated keywords: GRAPHICS PAPER, INK, PEN
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PEEK

PEEK (address expression: )

18 MODE 1:ZONE 7

20 WINDOW 1,40,1,2:WINDOW #1,1,48,3,25
38 PRINT "memory-~address" .
4@ LOCATE 28,1:PRINT "memory-contents”
58 FOR n=B TO 65535

6@ p=PEEK(n)

7@ PRINT #1,n,"(&";HEX$(n);")";

8B PRINT #1,TAB(2B);p," (&";HEX$(p);")"
9@ NEXT

rFun

FUNCTION: Reports the contents of the memory location specified in the address
expression> which should be in the range &0000 to &FFFF (0 to 65535). In all cases
PEEK will return the value at the RAM address specified (not the ROM), and will be
inthe range &00to &FF (0 to 255).

Associated keywords: POKE

PEN

PEN[# stream expression, , [[<ink-1[ , sbackground mode-]

1@ MODE B:PAPER PA:INK 2,13

26 FOR p=1 TO 15

30 PEN p:PRINT SPACE$(47);"pen";p
4@ FOR t=1 TO 5@@:NEXT t,p:GOTO 20
run

COMMAND: Sets the «ink- (in the range 0 to 15) to be used when writing to the given
screen stream, (stream #@ if not specified). The (background mede> parameter can be
set totransparent (1} or opaque (0).

Either of the last 2 parameters may be omitted, but not both. If a parameter is
omitted, that particular setting is not changed.

Associated keywords: PAPER
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Pl
PI

PRINT PI
3.14159265

FUNCTION: Returns the value of the ratio between circumference and diameter of a
circle.

Associated keywords: DEG, RAD

PLOT

PLOT «xco-ordinate> , <y co-ordinate:[ ,[ink> |l , ink mode:]]

18 MODE 1:BORDER @:PAPER @:PEN 1

20 INK O,8:INK 1,26:INK 2,13,26:DEG
3@ FOR x=1 TO 36B:0RIGIN 328,200

4B DRAW 5@*COS(x),58*SIN(x),1

58 PLOT 1@0B*C0S{x),25*SIN(x):NEXT

60 ORIGIN B,@:t=TIME+700:WHILE TIME<t
78 PLOT RND*640,RND*4D@:WEND

8B PLOT RND*64B,RND*4B0,2

98 GOTO 90

run

COMMAND: Plots a point on the graphics screen, at the absolute position specified in
the %,y co-ordinates. The <ink> in which to plot the point may be specified (in the range
0to15).

The optional <ink mode> determines how the ink being written interacts with that
already on the graphics sereen. The 4 <ink mode-s are:

0:Normal

1: XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: GRAPHICS PEN,PLOTR
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PLOTR

PLOTR xoffset> , <y offsets[ ,[dnk:][ , ink mode»]]

1@ REM use cursor keys to draw lines

2@ BORDER @:GRAPHICS PEN 1

3@ MODE 1:PLOT 320,200

4@ IF INKEY(@)=@ THEN PLOTR @,1

5@ IF INKEY(1)=@ THEN PLOTR 1,8

60 IF INKEY{(2)=@ THEN PLOTR @,-1

70 IF INKEY(8)=B THEN PLOTR -1,0

80 IF INKEY(9)=P THEN 38:REM copy=clear
9@ GOTO 4D

run

COMMAND: Plots a point on the graphics screen at the specified position «x offset»
and <y offset,, relative to the current graphies cursor position. The dnk: in which to
plot the point may be specified (in the range 0 to 15).

The optional <ink mode: determines how the ink being written interacts with that
already on the graphics screen. The 4 <ink mode-s are:

0:Normal

1: XOR (eXclusive OR)
2:AND

3:0R

Associated keywords: GRAPHICS PEN,PLOT,

POKE

POKE -address expression, , <integer expression»

10 FOR m=49152 TO 65535
28 POKE m,184%

3B NEXT

run

COMMAND: Writes the value of the dnteger expression (in the range 0 to 255)
directly into the machine memory (RAM) at the specified address expression,.

Not a command to be used by the unwary.
Associated keywords: PEEK
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;,(,rc,(f o £,

POS

PO S (# stream expression: )

18
2@
30
4@
50
60
78
80
98
188
run

MODE 1:BORDER @:LOCATE 8,2

PRINT "wuse cursor (eft/right keys"

WINDOW 1,408,12,12:CURSOR 1,1

FOR n=1 TO 19:PRINT CHRE(9); :NEXT
IF INKEY(1)<>-1 THEN PRINT CHR$(9);
IF INKEY(8)<>-1 THEN PRINT CHR$(8);
LOCATE #1,2,24

PRINT #1,'text cursor ";

PRINT #1,'"horizental position =";
PRINT #1,POSCHB):G60TO 50

FUNCTION: Reports the current horizontal PO Sition of the text cursor relative to
the left edge of the text window. The «stream expression- MUST be specified, and does
NOT default to #@.

POS (#8) reports the current horizontal carriage position for the printer, where 1 is
the extreme left hand edge.

POS(#9) reports the logical position in the disc file stream, i.e. the number of
printing characters sent to the stream since the last carriage return.

Associated keywords: VPOS, WINDOW

PRINT

PRINTI[# stream expression. , |[<list of:<print items.]

1@
2@
30
40
50
60
78

run

a$="small"

b$="this is a targer string”
PRINT a%$;a$

PRINT a%$,a¥%

PRINT

PRINT b%;b%

PRINT b$,b$

COMMAND: Prints the <ist of:«print item>s to the given stream, (to stream #8 if no
stream expression- is specified).
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Note that when a semicolon ; is used to tell the computer to print the following print
item> next to the preceding item, BASIC first checks to see if the following print
item> can fit onto the same line. If not, it will be printed on a new line regardless of the
semicolon.,

Note also that when a comma , is used to tell the computer to print the following
print item> in the next print zone, BASIC first checks to see that the preceding item
has not exceeded the length of the current zone. If it has, the following print item> is
printed in a further zone.

PRINT SPC
PRINT TAB

PRINT[#stream expression , |[<list of:printitem:][; ]
[S PC (integer expression- ) J{<list of:«print item>]

PRINTI[# stream expression , Jilist of: print item: ][ ; ]
[TAB («integer expression-) ][ list of:print item]

18 PRINT "this is spc function"
20 FOR x=6 TO 15

30 PRINT SPC(5)"a";SPC{(x)"b"

400 NEXT

5@ PRINT "this is tab function"
60 FOR x=6 TO 15

78 PRINT TAB(5)"a";TAB(x}"b"

8@ NEXT

S P C prints the number of spaces specified in the <nteger expression,, and will print
any following -print item- immediately next to the spaces, (assuming that the
following <print item- will fit onto the line). Hence it is not necessary to terminate
S$P C with a semicolon. —

TAB prints the number of spaces relative to the left edge of the text window, and will
print any following -print item, immediately next to the spaces, (assuming that the
following «print item, will fit onto the line). Hence it is not necessary to terminate
TAB with a semicolon. If the current position is greater than the required position,
then a carriage return is executed, followed by spaces to reach the required position
onthe nextline,
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PRINT USING

PRINTI[# stream expression:][Jist of: print item.]{ ; }
[US ING format template- ]| separator: expression:}

18 FOR x=1 TO 1@

28 n=102080*(RND 1 5)

3@ PRINT ''goods";USING “H##HHHEHAHNK,. B8 ;N
48 NEXT

run

PRINT USING enables you to specify the print format of the expression returned
by the PRINT command. This is achieved by specifying a format template> to which
the printed result must correspond. The separator: is a comma or semicolon. The
dormat template: is a string expression which is constructed using the following
‘format field specifiers”:

Numeric Formats
Within the number;

#  BEach # specifies a digit position.
Example template: #### # #

. Specifies the position of the decimal point.
Exampletemplate: ¥ EHBH . HH

»  (Specifies one digit position.) May appear BEFORE the decimal point only.
Specifies that digits before the decimal point are to be divided into groups of
three (for thousands), separated by commas.

Example template: ###4# ¥, . ##

Around the number:

££ (Specifies two digit positions.) Specifies that a £ sign be printed immediately
before the first digit or decimal point (after any leading sign). Note that the £
will occupy one of the digit positions.
Example template: L£E R AR 4K, . B H

*% (Specifies two digit positions.) Specifies that any leading spaces be replaced by
asterisks.
Exampletemplate: **# ¥R EHY , . ##
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*kf

$3

*x$

Tt

(Specifies three digit positions.) Acts ** and £ £ options combined, i.e.
leading * asterisks and £ sign.
Example template: *x £E4HERHH , . ##

(Specifies two digit positions.) Specifies that a $ sign be printed
immediately before the first digit or decimal point (after any leading sign).
Note that the $ will occupy one of the digit positions.

Exampletemplate: $S#B##EH, . HH

(Specifies three digit positions.) Acts as ** and $$ options combined, i.e.
leading * asterisks and $ sign. .
Exampletemplate: x* S S ¥SEH , . ##

Specifies that + or - is to be printed, as appropriate. If the + appears at the
beginning of the template, the + sign is printed immediately before the
the number (and any leading currency sign). If the + appears at the end of
the template, the sign is printed after the number (and any exponent
part).

Exampletemplate: +## 5 ¥ . ¥ # #

The - sign may only appear at the END of a template. It specifies that - is
to be printed after any negative number (and exponent part). If the
number is positive, a space will be printed. A - sign is printed before a
negative number by default, unless countermanded by the use of this
template.

Example template: ## 8% . #### -

Specifies that the number is to be printed using the exponent option. The
T 111 in the template should appear AFTER the digit positions, but
BEFORE any trailing + or - sign.

Exampletemplate: #. ###8 71 1 1 1+

The format template: for a number may not exceed 20 characters. Numbers are
rounded to the number of digits printed.

Ifthe format template is too small for the input expression, for example:

PRINT USING "#AHAR'";12345678

....the printed result is NOT shortened to fit the template, but is instead printed in its
entirety, preceded by a % sign, to indicate ‘format failure’.
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String Formats

T8 CLS:a%="abcdefghijkimnopqgrst"

2@ PRINT “input expression= ":;a$

360 PRINT:PRINT "! specifier= ";

4@ PRINT USING "1Y:;a$

58 PRINT:PRINT "\spaces\ specifier= ";
68 PRINT USING "\ \";a$

780 PRINT:PRINT "& specifier= ';

8@ PRINT USING "8&":;a%

99 GOTO 90

run

! Specifies that only the first character of the string is to be printed.
Example template: !

\ «spaces: \ '
Specifies that only the first x characters of the string are to be printed, where x
is equal to the length of the template (including the back-slashes).

Example template: \ \

&  Specifiesthat the entire string is to be printed ‘asis’,
Example template: &

The format template: for a string may not exceed 255 characters.

Both numeric and string format template:s may be represented by string variables,
for example:

19 aS="ELRHGRNE,  HE"

2@ bg="tv

30 PRINT USING a$;12345.6789;
4@ PRINT USING b$;"pence"

run

Further information concerning print formatting will be found in part 2 of the

chapter entitled ‘At your leisure....".

Associated keywords: SPC, T A B,USING
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RAD
RAD
RAD

COMMAND: Sets R A Dians mode of calculation. BASIC defaults to radians when the
computer is switched on or reset, or when the commands NEW, CLEAR, or LOAD,
RUN, etc, are issued. '

Associated keywords: ATN, COS,DEG,SIN, TAN

RANDOMIZE

RANDOMI Z E [(numeric expression;|

RANDOMIZE 123.456
PRINT RND
B.258852139

COMMAND: Randomizes the number ‘seed’ specified in the qnumeric expression».
BASIC’s random number generator produces a pseudo-random sequence in which
each number depends on the previous number, commencing at a given number seed.
The sequence is always the same. RANDOMI ZE sets the new initial value for the
random number generator either to the specified value, or to a value entered by the
user if the cnumeric expressions is omitted.

RANDOMIZE TIME producesasequencethatisdifficult torepeat.
Associated keywords: RND

READ
READ  listof:«variable-

18 FOR n=1 TO 8

28 READ a%,c¢

3@ PRINT a%;" ";:SOUND 1,c:NEXT

4@ DATA here,478,are, 426,8,379,notes

56 DATA 358,0f,319,a,284,musical,253,scale,239
run

COMMAND: Reads data from DATA statements and assigns it to variables,
automatically stepping the ‘pointer’ to the next item in the DATA statement
afterwards. The RESTORE command can be used to return the pointer to the
beginning of a DA T A statement.

Further information concerning data will be found in part 2 of the chapter entitled

‘At your leisure....".
Associated keywords: DATA,RESTORE
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RELEASE
RELEASE sound channels

1@ SOUND 45,1000,100

20 PRINT “Press R to release the sound"
3@ IF INKEY(58)=-1 THEN 30

4@ RELEASE 1

run

COMMAND: Releases sound channels which are set to a ‘hold’ state in the SOUND
command.

The parameter sound channels> must yield an integer value in the range 1 to 7,
which operates as follows:

: Releases channel A
:Releaseschannel B

: Releases channel Aand B
:Releases channel C
:Releaseschannel A and C

: Releaseschannel Band C

: Releaseschannel AandBand C

=3 Ty O ok QO BD

Further information concerning sound will be found in part 2 of the chapter entitled

]

‘At your leisure....”.

Associated keywords: SOUND

REM
REM restofline

18 REM Intergalatic Hyperspace Mega-Monster
Invaders Deathchase by AMSOFT
280 REM Copyright AMSOFT 1985

COMMAND: Inserts a REMark into a program. The rest of line: is ignored by BASIC,
and may contain any characters, including colons : which normally separate
statements.

A single quote character ' can be used in place of : REM in all applications EXCEPT
in DAT A statements, where the ' is treated as part of an unquoted string.

Associated keywords: none
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REMAIN
REMAIN (timer number:)

18 AFTER 580,171 GOSUB 40

2@ AFTER 108,2 GOSUB 50

3@ PRINT "program running":G0TO 30

4@ REM this GOSUB-routine will not be called
as it is disabled in Line 88.

5@ PRINT:PRINT "Timer 1 will now he ";

68 PRINT "disabled by REMAIN."

7@ PRINT "Time-units remaining were:";

88 PRINT REMAIN(?1)

run

FUNCTION: Returns the REMA I Ning count from the delay timer specified in «timer
number: (in the range 0 to 3), and disables it.

Further information concerning interrupts will be found in part 2 of the chapter

entitled ‘At your leisure....".
Associated keywords: AFTER,DI,EI,EVERY

RENUM

RENUM [<new line number-][ ,[-0ld line number:][ , <increment.-]]

18 CLS

20 REM this will be line 123
30 REM this will be line 124
4@ REM this will be line 125
RENUM 123,208,1

LIST

COMMAND: RENUMbers program lines.

The parameter old line number: specifies the current existing line number at which
renumbering is to commence. If «cld line number> is omitted, renumbering will
commence from the beginning of the program.

~ The parameter new line number> specifies the new starting line number for the
renumbered lines, If <new line number: is omitted, the renumbered program will
startatline 1@.

The parameter <increment- specifies the numeric step between each of the
renumbered lines. If <increment- is omitted, the value of the numeric step will be 18.

RENUM takes care of all GOSUB, GO T 0 and other line calls. However, line number
references within string expressions, such as those issued in KE Y commands, are not
altered; neither are line references within REM statements, nor the Jine number
expression-ina CHAINor CHAIN MERGE command.

Line numbers are validintherange 1Tto 65535.
Associated keywords: DELETE, LIST
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RESTORE
RESTORE [line number;]

1@ READP a$:PRINT as$;" ";

20 RESTORE 5@

320 FOR t=1 TO SBO:NEXT:GOTO 18

4@ DATA restored data can be read again
5@ DATA and again

run

COMMAND: Restores the position of the ‘pointer’ back to the beginning of the DATA
statement specified in the optional line number.. Omitting this parameter restores
the pointer back to the first DAT A statement.

Further information concerning data will be found in part 2 of the chapter entitled
‘At your leisure....".

Associated keywords: DATA,READ

RESUME

RESUME [dine number:]

18 ON ERROR GOTO 6@

20 FOR x=180 TO @ STEP-1:PRINT 1/x:NEXT
3@ END .

4@ PRINT "go here after error”

58 END

6@ PRINT "error no.";ERR;"in Lline";ERL
78 RESUME 48

run

COMMAND: Resumes normal execution of a program after an error has been
trapped and processed by an ON ERROR GOTO command. If the Jine number> to
RESUME at is not specified, the program will re-commence execution from the same
line in which the error was first trapped. Try removing the dine number> parameter
in the above example, then RUN again.

78 RESUME
run

Associated keywords: DERR, ERL,ERR,ERROR, ONERRORGOTO,
RESUME NEXT
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RESUME NEXT

RESUME NEXT

18 ON ERROR GOTO 90

280 PRINT "press [ENTER2 each time"
3B INPUT "1":a

4B INPUT "2";a

58 inpot "3":a REM syntax error!
6@ INPUT "4";a

7@ INPUT "5";a

88 END

98 PRINT "error no.";ERR;"in Lline";ERL
18@ RESUME NEXT

run

COMMAND: Resumes normal execution of a program after an error has been
trapped and processed by an ON ERROR GO T 0 command.

RESUME NEXT will re-commence execution from the line after that in which the
error was first trapped. -

Associated keywords: PERR,ERL, ERR,ERROR, ON ERROR GOTO,RESUME

RETURN

RETURN

18 GOSUB 5@:PRINT "after the gosub':END
58 FOR n=1 TO 28

68 PRINT "sub-routine"

78 NEXT:PRINT

80 RETURN

run

COMMAND: Marks the end of a sub-routine. BASIC returns from the sub-routine to
the statement immediately after the G0 S UB commmand which invoked it.

Associated keywords: GOSUB
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RIGHTS

RIGHTS$ (string expression> , crequired length>)

1@ MODE 1:a%="CP(é664 computer"”
280 FOR n=1 TO0 15:LOCATE 471-n,n
3@ PRINT RIGHTS$(a%$,n)

4B NEXT

run

FUNCTION: Returns the number of characters (in the range 0 to 255) specified in the
required length> parameter, after extracting them from the RIGHT of the «tring
expression>. If the «string expression: is shorter than the required length., the whole
string expression is returned.

Associated keywords: LEF TS, MID$

RND

RND[( mumeric expression») ]

18 RANDOMIZE

280 FOR x=1 TO -1 STEP -1
33 PRINT "rnd parameter=";x
4@ FOR n=1 TO 6

58 PRINT RND(x)

68 NEXT n,x

run

FUNCTION: Returns the next RaNDom number in sequence if the numeric
expression> has a positive value or is not specified.

If the numeric expression> yields a value of zero, RND returns a copy of the last
random number generated.

If the numeric expression> yields a negative value, a new random number sequence
igstarted, the first number of which isreturned.

Associated keywords: RANDOMI ZE
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ROUND
ROUND ( cnumeric expression:[ , decimals:})
18 FOR n=4 TO -4 STEP-1
20 PRINT ROUND (1234.5678,n),
380 PRINT "with integer expression';n

4@ NEXT
run

FUNCTION: Rounds the «umeric expression- to a number of decimal places or
power of ten specified in the «decimals> parameter. If «decimals: is less than zero, the
aqumeric expression, is rounded to give an absolute integer with «decimals> number
of zeros before the decimal point.

Associated keywords: ABS, CINT,FIX, INT

RUN

RUN «string expression-
RUN "rointime.dem”

COMMAND: Loads a BASIC or binary program from disc and commences execution.
Any previously loaded BASIC program is cleared from the memory.

Protected BASIC programs may be run directly in this manner.
Associated keywords: LOAD

RUN

RUN[dine number:|
RUN 208

COMMAND: Commences execution of the current BASIC program, from the
specified dine number. parameter, or from the beginning of the program if the
parameter is omitted. RUN resets the value of all current program variables to zero or
null.

Protected programs may NOT be run in this manner, after loading.
Associated keywords: CONT,END, STOP
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SAVE

SAVE filenames[ , file type [ , binary parameters:]
SAVE "discfitle.xyz"
....saves the filein normal unprotected BASIC mode.
SAVE "discfile.xyz",P
....saves thefilein Proteci;ed BASIC mode.
SAVE "discfile.xyz",A
....saves the filein ASCIImode.
SAVE "discfile.xyz",B,8000,3000,8001

....saves the file in Binary mode. In this example, saves the area of the computer’s
memory starting at address 8@80; the length of the file being 3@8@@ bytes; the
optional entry point address being 8081,

COMMAND: Saves the program currently in the memory to disc. A Binary fileisan
area of memory saved to disc. The Binary parameters are:

start address: , file length:[ , <entry point:]

¥

The screen memory can be saved as a ‘Binary file. This is known as a ‘screen dump
and can be performed using the command:

SAVE "screen",B,RC000,R4000
Then, to load it back onto the screen:
LOAD "screen”

Associated keywords: CHAIN, CHAIN MERGE,LOAD,MERGE,RUN
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SGN

SGN (numeric expression, )

14 FOR n=208 TO -2B08 STEP-28

28 PRINT "SGN returns";

3@ PRINT SGN(n);"for a value of";n
4@ NEXT

run

FUNCTION: Determines the SiGN of the numeric expression>. SGN returns -1 if
-numeric expression> is less than zero, returns 0 if snumeric expression: equals zero,
and returns 1 if snumeric expression. is greater than zero.

Associated keywords: ABS

SIN

§ IN («numeric expression: )

19 CLS:DEG:ORIGIN @,280

20 FOR n=@ T0 720

3B y=SIN(n)

48 PLOT n*64B/72@,198%y:NEXT
58 GOTO 50

run

FUNCTION: Calculates the § I Ne of the cnumeric expression.

Note that DEG and RAD can be used to force the result of the above caleulation to
degrees or radians respectively.

Associated keywords: ATN, COS,DEG, RAD, TAN
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SOUND

SOUND «channel status. , -tone period,| , «duration: [ , <volume>
[, «volume envelope:| , tone envelope[ , noise period-1111]

1@ FOR z=8 TO 4B95
28 SOUND 1,2z,1,12
3@ NEXT

run

COMMAND: Programs a sound. The command takes the following parameters:

Parameter 1: «channel status>

The channel status: parameter must yield an integer in the range 1 to 255. The
parameter is bit significant, with each bit of the binary value of «channel status
signifying the following:

Bit0: (decimal 1) send sound to channel A (Least significant bit)
Bit 1: (decimal 2) send sound to channel B

Bit2:(decimal 4) send sound to channel C

Bit 3 : (decimal 8) rendezvous with channel A

Bit 4 :(decimal 16) rendezvous with channel B

Bit 5 : (decimal 32) rendezvous with channel C

Bit 6: (decimal 64) hold sound channel

Bit 7: (decimal 128) flush sound channel (Most significant bit)

Hence a «channel status: parameter of 6 8 for example, would mean:

Send to channel C (4), with a hold state (84).

Parameter 2: <tone period>

This parameter defines the pitch of the sound, or in other words, ‘what note it is’ (i.e.
do re mi {a so, etc). Each note has a set number, and this number is the tone period..
See the chapter entitled ‘For your reference....”.

Parameter 3: < duration:

This parameter sets the length of the sound, in other words, ‘how long it lasts’. The
parameter works in units of 0.01 (one hundredth) of a second, and if you don’t specify
the «duration:, the computer will default to 20 (one fifth of a second).
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If the «duration. parameter is zero, the sound will last until the end of the specified
volume envelope.

If the duration. parameter is negative, the specified volume envelope is to be
repeated ABS (duration:) times,

Parameter 4: <volume:>

This parameter specifies the starting volume of a note. The number is in the range 0
to 15, A «volume: figure of 0 is off, while 15 is maximum. If no number is specified, the
computer will default to 12. ,

Parameter 5: «volume envelope>

To make the volume vary within the duration of the note, you can specify a volume
envelope using the separate command ENV. You can in fact create up to 15 different
volume envelopes referenced in the range 1 to 15. The «volume envelope> parameter
calls up the appropriate volume envelope reference number for use in the SOUND
command.

Refer to the description of the ENV command.

Parameter 6: <tone envelope>

To make the tone or pitch vary within the duration of the note, you can specify a tone
envelope using the separate command ENT. You can in fact create up to 15 different
tone envelopes referenced in the range 1 to 15, The <tone envelope: parameter calls up
the appropriate tone envelope reference number for use in the SOUND command. If
you have specified a negative envelope number in the ENT command, use the
absolute value of that number (i.e. without the negative sign) in this tone envelope:
parameter of the SOUND command.

Refer to the description of the EN T command.

Parameter 7: <noise>

A range of white noise is available, which can be switched off or added to the sound by
varying the noise> parameter between 0 and 31.

Further information concerning sound will be found in part 2 of the chapter entitled

‘At your leisure....’.

Associated keywords: ENT, ENV, ON SQ@ GOSUB,RELEASE,SQ
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SPRCES

SPACES$ (.integer expression>)

18 MODE 1

28 PRINT '"Put 9 spaces between me';
3@ PRINT SPACE$(9);

40 PRINT "and you!"

run

FUNCTION: Creates a string of spaces of the given length, (in the r;mge 0 to 255)
specified in the «integer expression>.

Associated keywords: SPC,STRINGS, TAB

SPC

(See PRINT SPO)

SPEED INK

SPEED INK .periodl;,period2

18 BORDER 7,18

28 FOR i=38 TO 1 STEP-1

3@ SPEED INK 1,i

4@ FOR t=1 TO 7@@:NEXT t,i
run

COMMAND: Sets the rate of alternation between two ink colours specified in an INK
or BORDER command. «period 1. specifies the time, in units of 0.02 (fiftieths) second
for the first colour to be used; <period 2, sets the time for the second colour.

You must exercise careful judgement to avoid mesmeric effects when selecting
colours and repeat rates!

Associated keywords: BORDER, INK
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SPEED KEY

SPEED KEY «startdelay: , repeat period»

1@ CLS:FOR k=7 TO 1 STEP-2

20 PRINT "type your name, then LENTER]"
3@ SPEED KEY k,k

40 LINE INPUT a$:NEXT

58 PRINT "That's a funny name!"

run

COMMAND: Sets the rate of keyboard auto repeat. The start delay> parameter
specifies the time, in units of 0.02 (fiftieths) second before auto repeat starts. The
repeat period> parameter sets the interval between each auto repeat of a key.

SPEED KEY will operate only on keys which auto repeat' by default, or which have
been set to autorepeatbythe KEY DEF command.

When intending to use small values of start delay:, it is wise to pre-program one of
the numeric keys to return the keyboard to its default SPEED KEY setting of
30,2. This can be achieved by the command:

KEY @,"SPEED KEY 38,2"+CHR$(13)

...which will reset SPEED KEY to its default values when the @ key on the
numeric keypad is pressed.

Associated keywords: KEY DEF

SPEED WRITE

SPEED WRITE «integer expression:
SPEED WRITE 1

COMMAND: Sets the speed at which data is to be saved or written to a cassette unit
(if connected). The cassette can be written at either 2000 baud (bits per second) if the
nteger expression- is 1, or at the default rate of 1000 baud if the <integer expression
is 0. When loading a file from tape, the computer automatically selects the correct
reading speed as it loads.

For higher data reliability, it is recommended that you use SPEED WRITE @
(default).

The SPEED WRITE command hasnoeffect upon disc operation.
Associated keywords: OPENOUT, SAVE
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SQ
$Q (.channel.)

18 SOUND 65,108,100
2B PRINT sQ(1)

run

67

FUNCTION: Reports the state of the Sound Queue for the specified <channel> which
must be an integer expression, yielding one of the values:

1:for channel A
2:for channel B
4 :for channel C

The $Q function returns an bit significant integer, comprising the following bit
settings:

Bits0,1,and 2 :thenumber offree entries in the queue
Bits3,4,and5 :therendezvousstate at the head of this queue
Bit6 : the head of the queue is held

Bit 7 : the channel is currently active

....where Bit 0 is the least significant bit, and Bit 7 is the most significant bit.

It can be seen therefore, that if Bit 6 is set, Bit 7 cannot be set, and vice versa.
Similarly if Bits 3, 4, or 5 are set, Bits 6 and 7 cannot be set.

Further information concerning sound will be found in part 2 of the chapter entitled

?

‘Atyour leisure....".

Associated keywords: ON S@ GOSUB, SOUND

SQR
S QR ( .numeric expression)

PRINT SQR(9)
3

FUNCTION: Returns the S @uare Root of the specified .numeric expression:.

Associated keywords: none
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STEP

(See FOR)

STOP

STOP

18 FOR n=1 TO 3@:PRINT n:NEXT
28 STOP

38 FOR n=31 TO0 6@:PRINT n:NEXT
run

cont

COMMAND: Stops execution of a program, but leaves BASIC in a state where the
program can be resumed by the CONT command. S TOP may be used to interrupt the
program at a particular point when de-bugging.

Associated keywords: CONT,END

STRS
STRS$ (cnumeric expression> )

12 a=&FF :REM 255 hex
280 b=&X1111 : REM 15 binary

30 cS="wkx"
4@ PRINT c$+STR$(a+b)+c$
run

*kk 27Bx%*

FUNCTION: Converts the cnumeric expression: to a decimal $ TRing representa-
tion.

Associated keywords: BINS, DECS, HEXS, VAL
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STRINGS$

STRINGS {dength-, character specificier)

PRINT STRINGS(4@,"*")
kkkhhhhkkkhhhhhhkhkhkhhkhkdrhkhkkhhkhkrhhkk

FUNCTION: Returns a string expression consisting of the specified character
repeated the number of times (in the range 0 to 255) specified in the Jdength.. Note
that the above example could be entered as:

PRINT STRINGS(4@,42)
kkkhkhkhkhhhkhkhkkhhhrkrhkhkkrhhhkhdkhhhkkhd

....where the «character specifier> 4 2 refers to the ASCII value of the character * i.e.
equivalentto PRINT STRINGS (48 ,CHRS$(42)),

Associated keywords: SPACES

SWAP
(See WINDOWSWAP)

SYMBOL

SYMBOL «character number: , Jist of:<row>

1@ MODE 1:SYMBOL AFTER 145

20 row1=255:REM binary 11111111

30 row2=129:REM binary 10008881

4B row3=189:REM binary 16111101

58 row4=153:REM binary 108811881

6@ row5=153:REM binary 180811861

70 rowb6=189:REM binary 18111181

8@ row?7=12%9:REM binary 100080801

98 row8=255:REM binary 11111111

188 PRINT "Line 118 re-defines the Llettgr i (185).
Type in some i's and see! Then List the program."

118 SYMBOL 1@5,rowl,row2,row3, rowh,rowsS,rowé, row?, rows

run

COMMAND: Re-defines the shape of a character on the screen. Each of the
parameters must yield an integer in the range 0 to 255. e
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To allocate space in the CPC664’s memory for a newly defined character, the
computer must first be prepared by issuing the command:

SYMBOL AFTER x
....where x is equal to or less than the character number you wish to re-define.
The command S YMBO L is then issued, followed firstly by the character number x.

Regardless of whether or not the value of x specifies a character which is directly
typeable at the keyboard, the re-defined character can be printed on the screen by
issuing the command:

PRINT CHR¥(x)

After SYMBOL x, there are up to 8 parameters which specify the 8 individual
horizontal rows of the character, starting from the top. Each of the parameters can be
in the range 0 to 255. The binary representation of each of the 8 parameters
determines the pattern of that particular row in the finished character.

For example, if the first of the 8 parameters is 1, then the top row of the character has
a binary representation of 00000001, Where the 1 appears, the section of the
character is printed in the P E N colour; where a 0 appears, the section of the character
is not visible because it is printed in the PAPER colour. Therefore the top row of this
newly defined character has a dot in the top right hand corner. Continuing this
example, we will specify the other 7 parameters as 3,7,15,31,63,0,0 - the
binary representation of all 8 parameters then being:

parameter (row) 1: 00000001 binary : (decimal 1)
parameter (row}2: 00000011 binary : (decimal 3)
parameter (row) 3 : 00000111 binary : (decimal 7)
parameter (row)4: 00001111 binary : (decimal 15}
parameter (row}5:00011111 binary : {decimal 31)
parameter (row)6:00111111 binary : {(decimal 63}
parameter (row) 7 : 00000000 binary : (decimal 0)
parameter (row) 8 : 00000000 binary : (decimal 0)

Looking at the binary representation of the above 8 parameters, it should be possible
to see what the shape of the new character is going to be like. Let’s assign those
parameters to character number 255 using the command:

sYmMpoL 255,1,3,7,15,31,63,0,@
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Note that the value of @ appearing in the 2 final parameters means that you need
only type in:

SYmeoy. 255,1,3,7,15,31,63

Note that you can enter the parameters in binary to save you converting the ‘pattern’
of the symbol that you've created into decimal form. (Remember to use the &X binary
prefix.) For example:

SYMBOL 255,8X00000001,8X00000011,8X000808111,
£X0PBA1111,8X00811111,&8X88111111

....Now, to see the character:
PRINT CHR$(255)

Assigning the above parameters to a typeable character on the keyboard would result
in the new character appearing whenever the appropriate key is pressed, or wherever
the previous character would have been printed. Furthermore, BASIC will not reject
this new character as incomprehensible, but will regard it as the equivalent of the
previous character.

Further information concerning user-defined characters will be found in part 2 of the
chapter entitled ‘At your leisure....". ,

Associated keywords: HIMEM, MEMORY, SYMBOL AFTER

SYMBOL AFTER
SYMBOL AFTER <integer expression>

18 CLS

20 SYMBOL AFTER 115

38 PRINT "Line 4@ re-defines the s ';
4@ SYMBOL 115,8,56,64,64,48,8,8,112

58 PRINT "to s"

68 PRINT "Cancel this defintion of s,"
7@ PRINT "by typing: SYMBOL AFTER 248"
run

COMMAND: Sets the number of permissible user defined characters (in the range 0
to 256). The default setting is 240, giving 16 user defined characters (from 240 to 255).
If the integer expression- is 32, then all characters from 32 to 255 are re-definable.
SYMBOL AFTER 256 permitsnocharacterstobere-definabie.

Whenever a SYMBOL AFTER command is executed, all user defined characters
are reset to their default conditions.
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SYMBOL AFTER will NOT operate if invoked AFTER the value of HIMEM has
been altered using the MEMORY command, or by the opening of a file buffer with
OPENIN or OPENOUT. Under such circumstances, an ‘Improper argument’
error (5) will be reported, {unless the previous state was SYMBOL AFTER 256).

Further information concerning user-defined characters will be found in part 2 of the
chapter entitled ‘At your letsure....”.

Associated keywords: HIMEM MEMORY,SYMBOL

TAB

(See PRINT TAB)
ee N/&
VA

TAG pPRNT af ;
T AG[#stream expression:]

18 INPUT "enter your name'";a$:CLS

2@ PRINT "You certainly get around ";a$
38 TAG

4@ x=LEN(a$)*17:y=5@+RND*300:MOVE -x,y
5@ FOR f=-x TO 648 STEP RND*7+3

60 MOVE f,y:zPRINT " ";a$%;:FRAME:NEXT

78 FOR b=64@ TO =-x STEP-RND*7+3

8@ MOVE b,y:PRINT a%;" ";:FRAME:NEXT

o0 GOTO 48

run

COMMAND: Sends any text specified for the given stream expression- to be printed
at the graphics cursor position. This allows text and symbols to be mixed with
graphics, or moved pixel by pixel as opposed to character by character. The stream
expression> defaults to #@ if omitted.

The top left of the character cell is TAGged (Text At Graphics) to the graphics cursor,
and non-printing control characters (e.g. line feed and carriage return) will display if
the PRINT statement is not terminated by a semicolon,

In the default stream (#8), BASIC will switch off TAG when returning to direct
mode.

Associated keywords: TAGOFF
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TAGOFFT

TAGQF F[# - stream expression]

13 MODE 2:TAG :REM Text At Graphics=-on
28 year=1984:FOR x=1 TO 648 STEP 70

30 MOVE x,4@D:DRAWR 0,-350

4@ year=year+1:PRINT year;:NEXT

50 TAGOFF :REM Text At Graphics-OFF

68 LOCATE 34,25:PRINT "Yearly figures"”
70 GOTO 74

run

COMMAND: Cancels TAG (Text At Graphics) for the given stream expression:
(stream #8 if not specified), and re-directs text to the previous text cursor position
used before TAG was invoked.

Associated keywords: TAG

TAN

TAN (numeric expression> )

PRINT TANC45)
1.61977519

FUNCTION: Calculates the T ANgent of the <numeric expression:, which must be in
the range —200000 to +200000.

Note that DEG and RAD can be used to force the result of the above calculation to
degrees or radians respectively.

Associated keywords: ATN, COS,DEG, RAD,SIN
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TEST

TEST (-x co-ordinate , <y co-ordinate- )

18 CLS

2@ PRINT "You are using pen number';

30 PRINT TEST{(18,386)

48 PRINT “Try changing PENs and MODEs";
58 PRINT "....then RUN again."”

run

FUNCTION: Moves the graphics cursor to the absolute position specified by the «x
and y co-ordinate-s, and reports the value of the ink at the new location.

Associated keywords: MOVE,MOVER, TESTR, XPOS,YPOS

TESTR

TESTR ( xoffset> , <y offsets)

1 MODE P:FOR x=1 TO 15:LOCATE 1,x
20 PEN x:PRINT STRING$(1@,143);:NEXT
36 MOVE 208,400:PEN 1

4B FOR n=1 TO 23:L0CATE 12,n

50 PRINT "pen";TESTR(@,-16):NEXT
run

FUNCTION: Moves the graphics cursor by the amount specified in the « and y
offset-s relative to its current position, and reports the value of the ink at the new
location.

Associated keywords: MOVE,MOVER, TEST,XPOS,YPOS

THEN

(SeeIF)
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TIME
TIME

10
20
3@
40
50
60
78
80
90
180
110
120
130
140
154
160
178
188
190
run

CLS:REM clock

INPUT "hour';hour

INPUT "minute";minute

INPUT '"second";second
CLS:datum=INT(TIME/308)
WHILE hour<13
WHILE minute <68@
WHILE tick<éd
tick=C(INT(TIME/3BB)-datum)+second
LOCATE 1,1

PRINT USING "## ";hour,minute,tick
WEND
tick=0@:second=@:minute=minute+1
GOTD 58

WEND

minute=@:hour=hour+1

WEND

hour=1

GOTO 64

FUNCTION: Reports the elapsed time since the computer was last switched-on or
reset, (excluding periods when reading or writing to disc).

Each second of real time is equal to the returned value: TIME/ 320.

Associated keywords: AFTER, EVERY,WEND,WHILE

TO

(See FOR)
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TROFF
TRON

TROFF
TRON

1@ TROFF:PRINT:PRINT "TRace-0FF"
2@ FOR n=1 70 8

38 PRINT "program running” :NEXT
4@ IF f=1 THEN END

5@ TRON:PRINT:PRINT "TRace-ON"
60 £=1:60T70 20

run

COMMAND: Traces the execution of a program by printing each line number before
carrying it out. The line number appears inside square brackets [ ].

TRON switches TRace ON; TROF f switches TRace OF F,

The facility is particularly useful for studying the sequence of program line execution
just before an error occurs.

Associated keywords: none

UNT

UNT (.address expression> )

PRINT UNT(&FF66)
-154

COMMAND: Returns an integer in the range —32768 to +32767 which is the
twos-complement equivalent of the unsigned value of the <address expression..

Associated keywords: CINT, FIX, INT,RQUND

UPPERS

UPPERS$ (string expression )

18 CLS:a%="my, how you've grown!"
2f1 PRINT UPPER$(a$)
run

FUNCTION: Returns a new string expression which is a copy of the specified string
expression> but in which all alphabetic characters in the range A to Z are converted to
upper case. The function is useful for processing input which may come in mixed
upper/lower case.

Associated keywords: LOWERS
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USING
(See PRINTUSING)

VAL
VAL (string expression» )

18 CLS:PRINT "I know my times tables!”
28 PRINT:PRINT "Press a key (1 to 9)}"
30 aB=INKEY$:IF a%$="" THEN 30

& n=VALCa$):IF n<1 OR n>? THEN 30

58 FOR x=1 T0O 12

6@ PRINT n;"X";x;"=";n*x

780 NEXT:G0TO 28

run

FUNCTION: Returns the numeric V A Lue, (including any negative sign and decimal
point) of the first character(s) in the specified «string expression..

If the first character is not a number, then 0 is returned. If the first character is a
negative sign or decimal point followed by non-numeric characters, a ‘Type
mismat c¢h’error(13) will be reported.

Associated keywords: STR$

VPOS I

VPOS (#.stream expression>)

~3
3
iy

£
A

1% MODE 1:BORDER B:LOCATE 8,2

28 PRINT "use cursor up/down keys"

30 WINDOW 39,39,1,25:CURSCR 1,1

4@ LOCATE 1,13

50 IF INKEY(@)<>-1 THEN PRINT CHR3(11);
6@ IF INKEY(2)<>-1 THEN PRINT CHRE(18);
70 LOCATE #1,3,24

88 PRINT #1,"text cursor ";

9@ PRINT #1,"vertical position =";

1680 PRINT #1,VPOS(#@):G0T0 5@

run

FUNCTION: Reports the current Vertical PO Sition of the text cursor relative to the
top of the text window. The stream expression. MUST be specified, and does NOT
defaultto #0.

Associated keywords: POS,WINDOW XPoOS fmfz‘ﬂf
gl
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WAIT
WAIT port number: , mask:[ , inversion:]
WAIT &FF34,208,25

COMMAND: Waits until the specified I/O -port number» returns a particular vatue
in the range 0 to 255. BASIC loops whilst reading the /O port. The value read is
eXclusive ORed with the <nversion: and then ANDed with the mask: until a
non-zero result occurs, '

BASIC will wait indefinitely until the required condition occurs.

Not a command to be used by the unwary.

Associated keywords: INP, QU T

WEND
WEND
WEND
COMMAND: Marks the end of the body of program which is to be executed within the
::it }I} .L E loop. WEND automatically selects the WHI LE command it is to be associated

Associated keywords: TIME, WHILE

WHILE

WHILE Jogical expression»

1@ CLS:PRINT "Ten second timer':t=TIME
280 WHILE TIME<t+30@8

38 SOUND 1,0,188,15

4@ WEND:SOUND 129,40,3@,15

run

COMMAND: Repeatedly executes a body of program while a given condition is true.
The WHI LE command defines the head of the loop, and specifies the condition in the
Jogical expression>.

Associated keywords: TIME, WEND
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WIDTH
WIDTH «integer expression:
WIDTH 48

COMMAND: Tells BASIC how many characters per line are to be printed when a
printer is connected. BASIC will then send the extra carriage return/line feed at the
appropriate time.

The computer assumes a default value of 132 unless a W1 D TH command is specified.

The command WIDTH 255 suppresses the extra carriage return/line feed
altogether, allowing printing to be ‘line wrapped’ by the printer. Note that carriage
return/line feed will still be generated by a PRINT command that isn’t terminated
by a semicolon or comma. '

Associated keywords: PO S

WINDOW

WINDOW[# stream expression: , |left; , «rights , <top- , <bottom,

1% MODE B@:BORDER ®@:REM testcard
26 INK B,8:INK 1,25:INK 2,23:INK 3,21
3@ INK 4,17:INK 5,6:INK 6,2:INK 7,26

48 PAPER B:CLS

50 PAPER 1:WINDOW 2,4,1,18:CLS
68 PAPER 2:WINDOW 5,7,1,18:CLS
7@ PAPER 3:WINDOW 8,16,1,18:CLS
80 PAPER 4:WINDOW 11,13,1,18:CLS
9¢ PAPER S5:WINDOW 14,16,1,18:CLS

108 PAPER 6:WINDOW 17,19,1,18:CLS
118 PAPER 7:WINDOW 2,19,19,25:CLS
128 GOTO 128

run

COMMANTD: Specifies the dimensions of a text stream (W I ND OW) on the screen. The
values of the parameters <left>,<right.,«top>, and <bottom: should correspond with the
inclusive screen character locations consistent with the screen MOD E inuse.

Ifthe stream expression: is not specified, BASIC defaults to stream #8.

Further information concerning windows will be found in part 2 of the chapter

entitled ‘At your leisure....’.
Associated keywords: WINDOW SWAP
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WINDOW SWAP

WINDOW SWAP streamexpressions, stream expression

18 MODE 1:INK 1,24:INK 2,9:INK 3,6
20 WINDOW 21,40,13,25:PAPER 3

380 WINDOW #1,1,286,1,12:PAPER #1,2
4@ CLS:PRINT " window number @“

50 CLS #1:PRINT #1," window number 1"
68 LOCATE 1,6

78 PRINT " red window (B)";SPL(2)
8@ LOCATE #1,1%,6

99 PRINT #1," green window (1)"
1800 FOR t=1 TO 1880:NEXT

11 WINDOW SWAP @,1:G0T0O 68

run

COMMAND: Swaps the text window specified in the first stream expression> with
that specified in the second «stream expression».

Both «stream expression-s must be specified, and in this case should NOT be preceded
by a # stream director.

The command may be used to re-direct messages produced by BASIC,which are
normally always sent to stream #0.

Further information concerning windows will be found in part 2 of the chapter
entitled ‘At your leisure....".

Associated keywords: WINDOW

WRITE

WRITE [#.stream expression , [[<write list:]

18 REM write variables onto disc

208 INPUT "give me a number variable”;a
3@ INPUT "give me a string variable";a$
4@ OPENOUT "datafile™

58 WRITE #9,a,a$

6@ CLOSEOUT:PRINT "Data saved onto disc"
run

COMMAND: Writes the values of the items in the «write list: to the stream specified
in the «stream expression>. Items written will be separated by commas; strings will be
enclosed by double-quotes.
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In this example the values of the variables which you input, are written to stream #9
{the disc stream),

{To recall the values of those variables from disc, it would be necessary to use a
program such as follows:)

1@ REM retrieve variables from disc
2@ OPENIN "datafile":INPUT #9,a,a$
30 CLOSEIN:PRINT "The 2 values are:"
4 PRINT:PRINT a,a$

run

Associated keywords: INPUT,LINE INPUT

XOR

argument: XOR <argument.

IF "alan"<"bob" XOR "dog">"cat" THEN PRINT "correct” ELSE PRINT "wrong"
wrong

IF "bob"<"alan" XOR “cat">"dog" THEN PRINT "correct” ELSE PRINT "wrong"
wrong

IF "alan"<"bob" XOR "cat">"dog"” THEN PRIRT "correct" ELSE PRINT "urong".
correct

PRINT 1 XOR 1
)

PRINT @ XOR B
)

PRINT 1 XOR B
1

OPERATOR: Performs bit-wise boolean operation on integers. Result is 1 unless both
argument bits are the same - eXclusive OR.

Further information concerning logic will be found in part 2 of the chapter entitled

‘At your leisure....”.

Associated keywords: AND, OR,NOT
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XPOS
XPOS

1@ MODE 1:DRAW 320,208

20 PRINT 'graphics cursor X POSition=";
3@ PRINT XPOS

run

FUNCTION: Reports the current horizontal (X) P0 Sition of the graphics cursor.

Associated keywords: MOVE MOVER,ORIGIN,YPOS

YPOS
YPOS

18 MODE 1:DRAW 320,200

20 PRINT ''graphics cursor Y POSition=";
3@ PRINT YPOS '

run

FUNCTION: Reports the current vertical (Y) PO Sition of the graphics cursor.

Associated keywords: MOVE,MOVER, ORIGIN, XPOS

ZONE

Z ONE <integer expression

18 CLS:FOR z=2 TO 28

e@ ZONE z

3@ PRINT "X","X ZONE =" ;z:NEXT
run

COMMAND: Changes the width of the print zone (specified in PRINT statements by
using a comma between print items). The default setting of the print zone is 13

columns, but may be changed as specified in the integer expression in the range 1 to
255,

Associated keywords: PRINT
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Chapter4
Using discs and cassettes

Part 1: Discs

Making working discs

This section discusses how to make discs to use from day to day,
and introduces some facilities of CP/M and its Utility programs.

Subjects covered:

% Making a backup Master System/Utilities disc.

% Constructing a Working Systems/Utility disc.

% Operating with a BASIC only disc.

% Installing a Turnkey AMSTRAD BASIC application.
% Installing a Turnkey CP/M application.

Part 7 of the Foundation course described how to format a blank system disc, which
you can use for BASIC and games, as well as CP/M.

Part 10 of the Foundation course showed you how to make exact copies of discs with
the DISCCOPYor COPYDISC programs.

This section considers how to make discs with the programs that you want on them.

Backup Master Disc

It is most important to make a copy of the Master System/Utility disc provided with
your computer, and keep the original safe - it will be very costly to replace if damaged!
Remember that the disc supplied has two sides; the System/Utilities side and the Dr.
LOGO side. Every disc, in fact, has two sides and you are free to use either side forany .-
purposes. 72

. ) -
Remember that if you are using a new blank disc to copy onto, the DISCCOPY and
COPYDISC programs will format for you as well as doing the copying.
'r .
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A working SYSTEM/UTILITY disc

You will find that, as well as making a day-to-day copy of your Master System/Utility
disc and Dr. LOGO disc, it is most convenient if you make a ‘gorking utility disc’
containing a few of the programs from your Master System/Utility disc, that you use
the most. This will still leave plenty of room for your programs. Should you require to
run any other utility programs, then you can always obtain them from your copy of
the Master System/Utility disc. All the more commonly used programs will however,
be at your fingertips.

First use CP/M and the FORMAT program to create a new blank disc. Then use the
CP/M program FILECOPY to copy each program that you want onto the new disc.
Experience will tell you which programs yow’ll want to have handy. In this example
we have chosen:

AMSDOS.COM
FILECOPY.COM
DISCCOPY.COM

Using your copy of the Master System/Utilities disc as the CP/M system disc, select
CP/M, and at the A> prompt type:

FILECOPY FILECOPY.COM

....and follow the displayed instructions. (The SOURCE disc is the one initially in the
drive, and the DESTINATION disc is the new disc that you are creating). When
copying has finished, copy the other two programs by the commands:

FILECOPY AMSDOS.COM
FILECOPY DISCCOPY.COM

Once you have made one working system/utilities disc with your selection upon it,
you can prepare the second side of that disc or both sides of other discs simply by using
the DISCCOPY or COPYDISC programs. Take note however, of the copying
restrictions laid down in the End User Licence Agreement, towards the end of this
manual.

A BASIC only disc

Tracks 0 and 1 of a system disc are reserved by CP/M and cannot be used by you. If you
want to use all the space on the disc for games, programs or data in BASIC, and
NEVER intend to use CP/M or ANY of the CP/M utilities on that dise, it can be
formatted without the CP/M system tracks, It is then called adata disc.
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The disc must be formatted using an option of the format program, by typing in;

FORMAT D ¢~

To copy programs onto this type of disc, you must use FILECOPY (loaded from a
system disc) or LOAD and SAVE them from BASIC. In a two drive system (i.e. if you
have connected an additional disc drive to the computer), it is possible to use the
CP/Mutility PIP.

The programs COPYDISC and D I SCCOPY will format the destination disc to the

same as the source. (L
£ .-_"r_ .""' .

.L(n

Turnkey RMSTRAD BASIC discs

If you buy an application program written in AMSTRAD BASIC for the CPC664, it
should be ready to operate when you switch on. {The expression ‘turnkey’ comes from
the days when all small computers had a key-operated power switch). All you have to
do1s install it on a suitable working disc.

Turnkey BASIC using disc supplied

Simply copy the master disc with COPYDISC or DISCCOPY, preserve the master
disc and use the copy. Follow the instructions provided to run the program. If you
require any additional programs from your Master System/Utility disc, use
FILECOPY totransfer them.

Turnkey BASIC onto your Working disc

In this case copy the supplied programs onto your existing disc,
Type:
FILECOPY *,+*
....and follow the instructions. In particular answer N fo the question:

Ambiguous file name: Confirm individual files (Y/N) 2

The FILECOPY program will inform you of the filenames as they are copied. You
can then run the new application program from your upgraded working disc.
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Turnkey CP/M Discs

The CP/M operating system allows you to load and run an immense library of
software which has already been written for personal computers that support CP/M.
The fundamental ‘ogic’ of these programs has already been devised; all that is
required to use them on your CPC664 is to establish them on a suitable dise, and
maybe to inform them of the particular method that the CPC664 uses to operate the
screen, :

A set of programs on one disc designed to fulfil a specific application is called a
‘package’. These packages are normally designed to work on a large range of different
computers, each of which has its own size of screen and way of moving the cursor
around. Sometimes the package you buy will have already been ‘installed’ for the
AMSTRAD system, or cater for it by offering a menu of alternative installations. In
these cases, simply follow the instructions provided with the software, If the package
does not have an AMSTRAD variant built in, then the section ahead entitled
‘Configuring a CP/M Program’ indicates the commands that can be sent to the
CPC664 screen to produce the sorts of effects that packages require. Normally the
installation, or customisation, procedure will involve typing in the relevant codes
when requested to. Again, follow the instructions provided with the package.

The software you have purchased must be on a disc suitable for use in this system,
Almost every different computer uses a different form of dise. Although many have
the same size of disc, this does not necessarily mean that there is any compatibility
between one and another in the information contained on them. Ask your supplier for
an AMSTRAD 3 inch version.

Creating a Turnkey CP/M System disc

i el

Fadilies

It 1s wise to preserve the original master disc_;‘g_qq_tai,'ni ng the new software package,
and transport the programs to another disc. o

Although the instructions below are for the standard system with one disc drive, it ts
generally simpler to follow these instructions even if you have a 2-drive system (by
ignoring the second drive).

Firstly format a new system disc, Then copy all the programs from your master
packagediscusing FILECOPY from your System/Utility disc. Type:

FILECOPY * . %
....and follow the instructions on the sereen. In particular answer N to the question:

Ambiguocus filename: Confirm individual files (Y/N) ?
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The FILECQPY program will inform you of the filenames as they are copied.

When the FILECQPY program has finished, you will have a working copy of the
turnkey disc, If you require any Utilities, copy them from your System/Utilities disc
using FILECOPY.

Configuring a CP/M Program

The CPC664 supports a wide range of control codes suitable for customising a
software package to run with CP/M. Most data-processing and many other packages
require to be able to print messages at any part of the screen, to accept input from any
part of the screen and to generally understand cursor controls.

If your package has already been customised for the AMSTRAD system, then you
need not concern yourself further.

Configuring the Output from the package

The installation procedure for a package will normally consist of running a special
program (often called INSTAL}) which will ask a number of questions about the
parameters of the CPC664 screen. The answers should be derived from the table
below, which is an extract from the AMSTRAD CPC664 BASIC reference Manual
SOFT 945:

Value Hex Value Decimal Operation

&07 7 Sound Bleeper

&08 8 Move cursor hack one position.

&09 9 Move cursor forward one position.

&0A 10 Move cursor down one line.

&0B 11 Move cursor up one line,

&0OC 12 Home curser and clear screen.

&0D 13 Move cursor to left edge of window on
current line.

&10 16 Delete character at cursor position.

&11 17 Clear from left edge of window to and
including the cursor position.

&12 18 Clear from and including the current
cursor position to right edge of window.

&13 19 Clear from start of window to and
including the current cursor position.

&14 20 Clear from and including the current
cursor position to end of window.

&18 24 Toggle into/out-of inverse video.

&1E 30 Home cursot.

&I1F ¢ <1 31 Move cursor to given position in current -
window. «¢> 15 column, normally 1 to 80,
- isrow, normally 1 to 25,
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Configuring the Input to the package

The programs in the package will expect to be able to interrogate the keyboard. Most
of the keys on the CPC864 keyboard return standard values except for the cursor
keys. It is possible to use the SETUP utility (see part 2 of the chapter entitled
‘AMSDOS and CP/M’ to re-define the codes produced by the keyboard, although
where possible, it is preferable for each different package to be configured to accept
the standard default values. '

The column marked ‘WP Value’ in the table below indicates typical values which
might be set into the keyboard via the SETUP utility in a word processing
environment if, for example, cursor codes are required from both the cursor key
cluster and a portion of the keyboard, and the Word Processing package is only
capable of recognising one untque code for each operation.

The installation procedure for a package will normally consist of asking a number of
questions about the parameters of the CPC664 keyboard. The answers should be
derived from the table below, which is an extract from the AMSTRAD CPC664
BASIC reference Manual SOFT 945:

Key Name Value Value (Key numberifrequired WP Value
(Hex) (Decimal) to use S ETUP utility) (Decimal)
Cursorup &FO 240 0 5
Cursorright &F3 243 1 4
Cursor down &F1 241 2 24
Cursor left &F2 242 8 19
Clr &10 16 16 7
Return &0D 13 18 13
Space &20 32 47 32
Escape &FC 252 66 27
Tab &09 9 68 9
Del &TF 127 79 127

Starting a Turnkey CP/M Package

Normally all that is required, is to type the package’s main program name at the A>
prompt. For example to run a wages program called PAYROLL . COM simply type:

PAYROLL
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Autostarting a Turnkey CP/M Package

It is possible to arrange for the CP/M operating system to automatically run a
particular program every time CP/M is entered on that particular disc. This is
performed by one of the options in the SETUP utility program (see part 2 of the
chapter entitled ‘AMSDOS and CP/M’ for details).

Part 2: Cassettes

If you wish to use a cassette unit connected to the system, (as described in part 2 of the
Foundation course}, a number of the BASIC commands will operate differently when
the computer is set to cassette operation by the command | TAPE. Various software
messages and prompts will appear on the screen which are not seen during normal
disc operation.

Unlike discs, filenames on cassette do not have such strict rules concerning their
form. They may be up to 16 characters long, and may coentain embedded spaces and
punctuation marks. [n some instances, they may be omitted altogether.

The following list describes the DIFFERENCES in the operation of each of these
BASIC commands. Descriptions of the commands themselves will be found in the
chapter entitled ‘Complete list of AMSTRAD CPC664 BASIC keywords’,

CAT

You will be instructed:
Press PLAY then any key:

....whereupon you should press the PLAY button on your cassette unit, followed by
one of the grey keys on the computer. The tape in the cassette will start turning, and
the computer will display the names of each of the files that it finds (in sequence) on
the cassette.

Each of the blocks of a file will be displayed, followed by a single character which
indicates what sort of file it is:

$ isanunprotected BASIC file

% isaProtected BASIC file

* isan ASCIIfile

& isaBinaryfile
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The computer displays:
Ok

....at the end of the line if it has read the file successfully, indicating that the file
would have loaded into memory, had the computer attempted to do so.

The CAT function will not affect the program currently in the computer’s memory.

If a cassette file has been saved without a specified name, C AT will display it as:
Unnamed file

CAT isterminated by pressing [ESC].

Read errors

Ifthe above file-reading messages are not displayed, or you get the message:
Read error a ..or.. Read error b

....om the screen, this indicates either of the following:

1.  Yourcassette unit isnot correctly connected to the computer’s TAPE socket (see
part 2 of the Foundation course}.

2. The VOLUME or LEVEL control on your cassette unit is not correctly adjusted.
3. Thetape quality is poor, or the tape is worn,

4.  The tape has been subjected to a magnetic field by being placed close to a
loud-speaker, television set, etc.

You are attempting to read a cassette which has not been created for use on
AMSTRAD computer systems. Note that you may use all software written for
the AMSTRAD CPC664, and meost software written for the AMSTRAD
CPC464.

F;‘1
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CHAIN

CHRIN MERGE
LOAD

MERGE

RUN

You need not specify the filename if you wish the first suitable file on the cassette to
be loaded. Example commands:

CHAIN "
CHAIN """, 108

CHAIN MERGE "
CHAIN MERGE "" 188
CHAIN MERGE "",1Q@,DELETE 38-70

LOAD "
LOAD "",&1F40

MERGE "

RUN "" (Notethatholding downthe [CTRL] key then pressing the small
[ENTER] key on the numeric keypad, executes this command. Use
when running cassette based software, after typing | TAPE)

You will be instructed:
Press PLAY then any key:

...whereupon you should press the PLAY button on your cassette unit, followed by
one of the grey keys on the computer. The tape in the cassette will start turning, and
the computer will load the file to be processed.

The screen will display the loading messages:
Loading FILENAME block 1

....and as many other block numbers as there are in the file, until the file is loaded.

If the first character of the filename is ! then the above messages will be suppressed,
and you will not be required to ‘press any key’ for the file to load. (You must make sure
that the PLAY button on your cassette unit is down.) If your programs use the ! mark
and are also required to run on disc, the ! mark will be ignored during disc operation
(when the disc filename is being read). Note that the ! mark does NOT occupy one of
the character positions in the cassette or disc filename.
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Abandoning the command using the [ESC] key produces the error message on the
screen:

Broken 1in

If the file does not successfully load, read the paragraph entitled ‘Read errors’ earlier
in this section.

WARNING: The internal disc interface occupies a small portion of the
memory that in some cases, was used by commercial writers of cassette based
software for the model CPC464. These cassettes will not operate properly with
the CPC664 + Cassette unit.

EOF
POS(#9)

These functions operate on cassette as per disc.

INPUT #9
LINE INPUT #9
OPENIN and CLOSEIN

You need not specify the filename if you wish the first suitable file on the cassette to
be loaded. Example command:

OPENIN "™
You will be instructed:

Press PLAY then any key:
....whereupon you should press the PLAY button on your cassette unit, followed by
one of the grey keys on the computer. The tape in the cassette will start turning, and
the computer loads the first 2K bytes of the file into a portion of the memory called the
‘file buffer’. Input is taken from from the file buffer until it is empty, and the computer
again prompts:

Press PLAY then any key:

....and loads the next 2K bytes from the file.
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The screen will display the loading messages:
Loading FILENAME block 1
....and other block numbers in turn, as the file is loaded.

If the first character of the filename in the OPENIN command is ! then the above
messages will be suppressed, and you will not be required to ‘press any key’ for the file
to load. (You must make sure that the PLAY button on your cassette unit is down.} If
your programs use the ! mark and are also required to run on disc, the ! mark will be
ignored during disc operation (when the disc filename is being read). Note that the !
mark does NOT occupy one of the character positions in the cassette or disc filename.

Abandoning file input using the [ESC] key produces the error message on the screen:
Broken in

If the file does not successfully load, read the paragraph entitled ‘Read errors’ earlier
in this section.

LIST #9

OPENOUT and CL.LOSEOUT
PRINT #9

WRITE #9

You need not specify the filename if you wish the file to be saved as an Unnamed
f i le. Example command:

OPENOUT ™"

The first 2K bytes of the file to be saved to cassette will first be written into a portion
of the memory called the ‘file buffer’. When the file buffer is full, you will be
instructed;

Press REC and PLAY then any key:
....whereupon you should press the RECORD and PLAY buttons on your cassette unit,
followed by one of the grey keys on the computer. The tape in the cassette will start
turning, and the computer saves the contents of the file buffer. The computer then
refills the file buffer with the next 2K bytes of the file, and again prompts:

Press REC and PLAY then any key:

....and saves the next 2K bytes to cassette.
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If the file buffer is partly full and the command CLOSEOUT is encountered, the

computer will save the remaining contents of the file buffer to cassette, issuing the
prompi:

Press REC and PLAY then any key:
The screen will display the saving message:
Saving FILENAME block x

If the first character of the filename in the OPENOUT command is ! then the above
messages will be suppressed, and you will not be required to ‘press any key’ for the file
to save. (You must make sure that the RECORD and PLAY buttons on your cassette
unit are down.) If your programs use the ! mark and are also required to run on dis,
the ! mark will be ignored during disc operation (when the disc filename is being
read). Note that the ! mark does NOT occupy one of the character positions in the
cassette or discfilename.

Abandoning file output using the [ESC] key produces the error message on the
screen:

Broken in

Successful saving

To ensure that the file is successfully saved:

1. Check that your cassette unit is correctly connected to the computer’s TAPE
socket (see part 2 of the Foundation course). :

2. Check that the RECORD or LEVEL control on your cassette unit is correctly
adjusted.

3. Check that you are not using inferior quality cassettes or C120s. (AMSOFT C15
cassettes are recommended.}

4. Make sure that your cassettes are not subjected to magnetic fields by being
placed close to a loud-speaker, television set, ete.

5. Before deleting a program from the memory after saving it, € A Talog the tape,
to verify that the program has been saved successfully.

6. Ensure that your cassette unit is periodically maintained, and that the tape
heads are regularly cleaned.
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SAVE

You need not specify the filename if you wish the program to be saved as an
Unnamed fi L e. Example coramand:

SAVE""
You will be instructed:
Press REC and PLAY then any key:

...whereupon you should press the RECORD and PLAY buttons on youf cassette unit,
followed by one of the grey keys on the computer. The tape in the cassette will start
turning, and the computer will save the program.

The screen will display the saving messages:
Saving FILENAME block 1

....and ag many other block numbers as there are in the file, until the file is saved.

If the first character of the filenameis ! then the above messages will be suppressed,
and you will not be required to ‘press any key’ for the file to be saved. (You must make
sure that the RECORD and PLAY buttons on your cassette unit are down.) If your
programs use the ! mark and are also required to run on disc, the ! mark will be
ignored during disc operation