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1 Imntroduction

music synthesisers. It offers you a vast range of exciting
sounds and facilities, without you needing to be either a

computer programmer, o a music scholar.

The Music S00 makes it easy by providing a novel way of creating
different sounds and notes. ALL the standard NECESSaryY
in music composition are made as easy as pOg Lo use,
whether you are typing directly at the kevboard, or composing
something for plaving lat

Hers are some of the facilities you have at your disposal:

w Seven position sterso output

= Up to sixteen notes can be played at onc
w Thirtesn programmable preset waveforms
= Thirteen programmable envelopes, plus any you build yourself
= gpecial effects including ring modulation, freguency
modulation, synchronisation and phasing

= pitch variation, either large or infinit
= individual volums control of ach compone
= up to B8 independent performers can play at once, plus
commands

pammal 1y small
nt of sach instrument
yhoard

The Mumic 500 is controlled by words let and numbers typed
in at the 1 which constitute the owr language
called AMPLE. With even a small vocabulary, and a smattering of

arammar , you can make us of many of Lf milities.

O uses the BEC Microcomputer to control it, and to
A good quality amplifier and
G0 audio oubput completes the

The Music
P aMFLE to you b
spe s connected to the
system. Erijoy yoursalf!

&




About this manual

The Music 500 User Guide takes you through the system in three
stages, the first gets you started, the second is a Tutorial,
and the third stage explains the more advanced featuwres of the
Music 500, The reference section at the back contad
dictionary of AMPLE words.

-

Conventions used in this manual are as follows:

Ordinary text appears like this.

Emphasised text appears Iike this.

Words etc. typed at the keyboard, AMFLE words and anything which
appears on the screen appears like this.

Words like RETURN refer to the key on the keyboard, as oppused
ta the letters R E T U R N

Screen display

The normal screen display vou will use is the Teletext display,
or MODE 7, on the BBREC Microcomputer. In this display mode, the
kevboard characters [ 1 appear as ¢ % 4 on the screen, and thus
appaar as < * T in this manual.




=2 Imnstallationm

Checklist of items

The Music 500 box contains the following items, including this
book:

=~ The Musgic H00 synthesiser unit
- A cassebite, containing the AMF
demonstration music.

w 5 guarantee registration card.

ith & captive mains lead.
language and some

Other equipment you will need

= madel B

- £ .

- A recorder, and connection to the BRC
Microcomputer,

- A good guality stereo hi-fi amplifier, or stereo monitor

amplifier.

= A good guality reansd audio lead to connect the Music S00
the ampliti

youwr e 2 b provi you with thias 1 1, which showld

a five pin DIN plug e e, and a i hle connegchion

at fhe
oF

for your ampli
- 4 pair of

% to plug into the amplifier.

Choosing loudspeakers

d to so
handle the
ame 1 ow.

me heavy atment.
Full power of the

Your loudspeaks
INE: sure tha
amplifier, or

tg o may b
\_/c'\l [

o



Checking the computer

Before connecting the Masic 300 to your BBEC Microcomputer,
the following conditions on your BRC Microcomputer:

- DOperating System This should be version 1.2. Type
*HELP RETURN

To display the version number.

checok

- Second Processors Any Second Frocessor must be switched off..

Connecting the Music S00

With everything turned off, plug the flat cable from the Music
H500 into the socket marked ‘IMHz Bus' on the underside of the
computer. This is illustrated below. Make sure that the arrow

mark on the cable connector aligns with the arrow on the
Bus connector.

(1MMz



1MHz BUS SOCKET

Made in Britain by
Acorn Computers Ltd.
to comply with BS4 15 Class |
Audio Qutput Designed by Hybrid Technology Lid,

| MHz Bus

34 WAY RIBBON CABLE



Corires: YOUr Cas Cte pla
(Fré o ttet, and e
video output on the computer.

relevant

five pin

. The inpuh yvou
aver]l P odnput such as
sitive input like (GRAMY,

amplifier au
el the dnput novour stereo
wooamplifier showld be a lin

o1 Fl.AYBAL monot oa

Connect the
DIN socket

if you

to the amplifier, {(or headphon

aystem should look somsthing like thi

]
n
SPEAKER SPEAKER
MONITOR
OR
( V. SPEAKER
LEADS
1
MAINS
AMPLIFIER
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RIBEBON CABLE
~ 1 ]
CASSETTE BBC MICRO
RECORDER
MUSIC
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Avoiding hum and noise

P i
from n
amplifier alone

audio
t

ey Can

Switching on and testing

She YA =

pper

CHRIN "AMPLE" RETURN



Freass the FLAY button on the cassetie, and wait while the Music
S00's language (AMPLE) loads. When this is complete, the program
will run, and the following message will appear on the sCreen:

AMPLE Model BCE Version 1.0

(C) 1984 Hybrid Technology

L

The 4 sign indicates that the Music 300 is ready to receive your
ingtructions, and you can now shtop the tape.

Disc transfer

At the very beginning of the o
CTAFEDISTT. This program is to py the complete
conterts of the tape onto t a formatted
blank digc into your disc drive, and from BASIC type

short program called

CHAIN "TAPEDISC" RETURN

and press the PLAY button. Whan the program has loaded, it will
start copying straight away.

Tasting

Type in the following to generate a continuous tone:

SOUND SCORE C RETURN

the amplifier volums until yvouw hear & tone throough both

&

i vou hear nothing, check thats

= the amplifier is switched to the input
w bhe flat cable to the computer has been
way rournd

2 lead from the Moasic 3500 to the amplifier is the right type.

LUHing
1 in the right

Now prs
chaptear.,

2 ESCAPE to silence the Music 500, arnd turn fto the next



= Demonmnstration pieces

Az you have ssen, side A' of the cassette contains the AMFLE
language. Side R' contains A number of pieces of music already
written for the Music H00, and apart from their entertainment
value, they should serve to show some of the capabilities of the
machine.

First, turn the cassette over to side B and rewind the tape back
to the beginning. Type

"index" LOAD RUN RETURN

This displays a list of the names of the demonstration pieces on
side (B,

To listen to any of these, type the name of the piece, (note
thers are no capital letters) in gquotes, followed by LOAD RUN,
press RETURN and start the tape. For example

"popcorn” LOAD RUN RETURN

will play the plece entitled ‘popcornt on the cassette.



L. Gettimg started

Introduction

In this chapter, we will start using the Music 300 by trying out
some sounds and some simple tunes, and learning a few basic
rules.  Dontt expect too much in-depth explanation here, as this
ig the job of the Tutorial section later. I+ you don't understand
arny of the musical terms you find in the rest of the manual,
you'll find a Glossary at the back.

Note: From now on, you must remember to type RETURN at the end
of lines entered.

Flease insert the o
and type

sette into your cassette player on side A,

"presetl” LOAD RUN
and start the cassette near the end of the AMFLE file on the

tape. This gives the Music 300 some predefined envelopes and
waveforms, which yvou will need shortly.

*#%% Lyping BOUND RETURN will mostly restore the Music 500 to

its condition on startup, do this whenever you are totally
confused, or after listening to oone of the demonstration pieces
BEFORE continuing. If thise does not work, type AMPLE RETURN
which will completely reset everybthing to the startup state.
However , if you do this, vou will need to reload the "presstl"
file again.

Playing some notes - 1

Fart Il of this section can be found in the next chapter.

Boing up and down

Type

S0UND SCORE

io



This gets the 3500 ready to play some sieple music. MNow type

CDEFBABC

You will hear a sequence of notes play one after the other,
qoing up in pitch. This is the scale of © major, starting at
middle C and ending at the C one octave above. I+ you are
unsure about any of the words in s sentence, twn to the
Glossary which shows part of a pis ryboard, and will be of
help.

Notice that the last rote is still sounding. Type
4

and the note is silenced. The 4 symbol stands for a ‘rest' which
is a silent note (red a break in the music). Now type

bagfedc#

This time the notes go down the e, and because you typed a
rest at the end, the music stops sounding. Futting all this
together in one line:

cDEFGABChagfedc4

this is what an up~and-down scale in C major looks like. 8So, to

2 3
play a note higher in pitch to the last one, enter upper case
letters, and to go down in pitch enter lower case letters. Try
this:

CDLCD EFedc DcbC#

This plays the first part of God Save the CQueen', with all notes
the same length, and with no repeated notes.

Note the spaces - thexe have no efrect at all, and 50 can be used
to ‘zection of ' parts oFf the tune on the screen.

Fixing the pitch

To make sure that a note plays at a particular pitch which isn’t
dependant on the last note, the 1 word fixes the pitch. It is
uzed with a number before it, and the number determines in which
octave the following note is to play. The middle octave is 0,
nagative numbers are lower octaves, and positive numbers are
higher octaves. For example:

0sC is middle C

O:c is the C below middle T
1:6 is the G above middle C
-Zie a low E

11



normally start with an octave setting, otherwise

Tunes should
toin which octave your tune

the previous note plaved may affe
starts.

case rule is repeated

The ome exception to the upper/lower
it always plays

notes: 1if a note is repeated with the
the same pitch. To improve on ow national anthems

£ o

0:CCDbCD EEFedc DcbC#

12



Varying the note length

The length of notes is set by the , word., This word requires a
number in front of it, and this determines the length. When vou
first start playing notes after SCORE, the length is
auntomatically set to 48, Now let's ftry to imrove our national
arrthem:

0: 48,CCD 72,b 24,C 48,D EEF 72,e 24,d 48,c DchC#

Remember that the spaces shown have absolutely no effect.

Tying notes

are alternative to gspecifying new note lengt
tie! short notes together to make long ones
and has the following effect:

all the time is to
The tis word is [/,

24,C/ 4 will play a U with the same lenghh as 48,C #
24,C/7 % will play a U with the same length as 72,C ¢
Now we can simplify ouwr example:

0: 48,CCD 24,b//,C 48,D EEF 24,e//d 48,c Dcbl#

Sharps and flats

To play a sharp note, precede it with a +, and to play a flat
note, precede it with a -, Ho +C is O sharp, and ~D is D flat
(both the same note!). Here are two ways of playving all the
semitones in an octave:

0:C+CD+DEF+FG+GA+ABCA

0:C-DD-EEF-GG-AA-BBLC#*

NB: Sharpening and flattening a note like this ONLY affects that
note, so

Cg-ec Cg-ect
is not the same as
Cg-ec Cgect

Sharpening and flattening all occouwences of a note is dealt with
irn the Advanced AMFLE section under Key signature.

13



Changing the sound

Starting up

G far we have used one very simple sound for playving notes.
The power of the Music 500 lies in the wide range of sounds it
can produce, and these can be created and controlled with sound
words. To start off creating some new sounds, and to provide
you with a continuous tone to work with, typs

SOUND ON GATE

and you will hear the tone. The SOUND word sets the sound to a
basic starting state, and ON BATE turns the sound on = similarly,
OFF BATE turns it off.

To silence the sound quickly, you can press the ESCAPE key.

Changing the pitch
With the sound on, enter
100 PITCH

Alternatively, you can continuously range up and down the PITCH
numbers by using a special command =~ SCAN. Type

SCAN PITCH

The pitch resets itself to middle C (PITCH no. 0), and the

number is displayed on the line below. To scan up and down in
increments of one unit, use the f‘colon! and ‘close square bracket’®
bays., To scan in increments of 10 units, use the '@ and ‘open
square bracket) keys. To finish scanning, and leave the pitch at
the value displayed (and heard), press RETURN.

Changing the tone

Changing the tone is done by using the WAVE word. The tone is
governed by the waveform of the sound, and there are fourtesn
ready-made WAVEs, and the one you can hear at the moment is
number 0. To change the waveform, type

3 MAVE

The sound changes tone to WAVE number three. SCAN can be used
again for speed, so type

SCAN WAVE

14



The original WAVE, number 0 is selected, bubt using the fcolon’ and
(close sguare bracket’ keys shows you what the others sound like.
nain, press RETURN to leave scanning. For best effects, keep

the pitch number at around ~200 while you scan through the WAVEs.

[

Stereo positioning

The stereo position is currently in the middle, but it can be
shifted to either side by the P0S word. The number entered
before POS determines the position, from -3 (extreme left) to 0
(middle) to 3 (extreme right. The P0S word can also be scanned
with SCAN. Try typing

-3 POS

2 FPOS

eto.

Volume

To alter the volume of the sound, use ANP. This takes numbers
from O to 128 (loudest), although the useful range starts at
about 100 upwards. Thus

90 AMP

reduces the volume, and

128 AMP

restores the volume to the normal maximum level. SCAN works
with AMP as well.

Playing tunes with the new sound
Now that vouw've created a more complex sound, type

SCORE

and enter a sequence of notes to try out the new sound. You can
make any changes vou like to either channel by typing them in.

15



Summary

The ESCAPE key

Fressing ESCAPE will immediately silence the Music 500,
However, it is better practice to end a sequence of notes with a
L

SOUND and SCORE

Entering SOUND restores the sound type. SLORE resets the note
lengths to the wlard fstartup’ values. To think of SDUND and
SCORE as being two independent ‘states’ is mistaken. UOnce both
commands have been sntered, ie

SOUND ON BATE
to generate & tone to monitor the building of a new sound, and
SCORE

to enable vyou to play notes, vou can freesly interchange between
changing th

e sound and entering nobes.

How the commands are obeyed

N e
in
@

will have noticed by now th
ion by adding its efdf

the Mus
bt what

an
gong before. For

mp e

1 CHAN -100 PITCH
1 CHAN 5 WAVE
1 CHARN 100 AP

is the sams as
1 CHAN -100 PITCH
5 WAVE
100 AMP
is the same as

1 CHAN ~100 PITCH 5 WAVE 100 ANMP

] riinber 1, all following
“uctions will & L1y be lied to annel 1 ountil
T, oyou will have

use Maving

16



The order within an instruction

You will also have noticed that you enter the number first, and

the instruction the number retfers to second. This is true for
all AMPLE instructions, whether the particular value is a number
or a word.

ALl commands are always entered in upper case, so0o CHAN cannot be
netered as Chan or chan.

Spaces

Mostly, spaces can be inserted into what you type, or left out.
Their main use is to make the displayed text readable. The only
exception to this is where two AMPLE words without a separating
space may make a third word, for example

ALL CHAN SCAN PITCH

will allow you to change the pitch on all the channels currently
in use, bub

ALL CHANSCAN PITCH

will give an error message, because CHANS is also an AMPLE word,
and in this context, the above instruction is invalid. However,

1 CHAN -100 PITCH S WAVE 100 AMP

can be entered as

1CHAN -100PITCH SWAVE 10QAMP

=T

1CHAN -100 PITCH SWAVEL100ANP

and so on.

This chapter should serve to give yvou a small taste of the Music
500's capabilities. The next chapter will take you through many

more facilities, and answer the questions youw probably already
have after after reaching this point!

17



18



TUTORIAL SECTION
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=] Imtroduction

Starting the language

Having loaded the language from cassette, = see chapter 2 = you
should see the following startup message

AMPLE Model BCE Version 1.0
(C) 1984 Hybrid Technology
%

Now type
"presetl" LOAD RUN

and press the FLAY button on your cassetts player. When loaded,
{the % prompt reappears), stop the cassette. This loads the
preset wavforms and envelopes. Remsmber that if you press BREAK
or type AMPLE RETURN you will need to load these in again.

Instruments, parts and plavers

I+ you imagine a group of people playing musical instroments,
they consist of:

Flayers
Farts
Instruments

Each person is a player who may be playing a different set of
notes at different times to the other players. He will not
necessarily be playing the same sound continuously, @g a
violinist may be using his bow sometimes, and plucking the
strings at other times.

The Music 300 works in the sams way. Star
level up,

ting from the bottom

A number of CHANnels are used to build a particolar instrument
That instrument is given to a VOICE

Ure VOICE =~ or more - is given to a PLAYER

Whean the Muasic 500 is first switched on, various decisions are
avtomatically made for you. You have at your disposal a PLAYER

20



with one VOICE having two CHANs. This saves you the effort of
having to define these before vouw can start producing sounds.
This chapter deals with simple sounds, and will only be using
the ‘default’ settings of one PLAYER, one VOICE and two CHANmels,
but the explanations which follow are based on youw awareness of
these categories.

Key functions

Here is a brief description of the effsct and uses of keys on
the BBC Microcomputer kevboard.

RETURN Executes the line just entered

ESCAPE Gilences the Music 500

DELETE Deletes the character before the ocursor
COPY % cursor keys Line editing

CTRL U Scraps the current line before RETURM is

£0 ~ £9 Should be used to stor (mee the

EBC
Microcomputer User Guide for details)
BREAK Returns computer Lo BASIC. Doentt hit BREAK/
+ 100
= n
- 100 _ A~ + 10
{ \
-0 @ [ _ SET TO ZERO
* }
-1 " . RETURN EXIT
+1

SCANNING KEYS

21



“© FPlaying some nmnotes - II

The section entitled Plaving zeme notes in the previous chapler
gives a detailed account of up Adown not g
fiving the pitch, varying thes length,
flats. I¥ vou have not grasped

section again.

In addition to the above, here are some nore music words.

Moving octaves relative to last note

To move either up or down an octave relative to the previous
ate, use the words ) and <. For erample, here is a run of
three notes repeated over three octaves wusing the 1 piteh fixing
word

15, -1:Edc 0:Edc i:Edc #

Now the same thing using the > word

15, -1:1Edc >Edc >Edc *

The same applies to the ( (relative octave down) word
1:cDE 0:cDE -13cDE 4

can be written

1:CDE <cDE <cDE *

To get a multiple octave jump, use >, or (K eto.

Changing the tempo

The tempo of a complete piece of music can be increased or
slowed down by the TENPD word. The advantages of changing the
tempo will be more apparent after a little practice. Individual
notes can be have their length changed relative to each other,
as in Frere Jacques' below

48,-2:CDEccDECEF 94,6 48,eF 96,6 24,GAgf 48,ec 24,6Agf
48,eccgC/CgC/*

22



I you wanted to speed this up, you could change all the note
lengths, but this be very tedious. The TEMPO word is used

instead.

The initial value of TEMPD is 1000, and dividing by two will
double the speed as multiplying by two will halve the speed.
Mautimum and minimum values are 26 to 65535. So, in ow example,
to increase the speed a little,

700 TEMPO
48, -2t CDEceDECEF 96,0 48,eF 96,0 24,00gf 48,ec 24,Ghgf
48, eccgl/Cql/t

23



7 Storimg the words

Up to now, whatever words you have typed in have been executed
immediately after pressing RETURN.  RNot only this, but after you
have conted the command, you have to type 1t in again {or
the cursor and COPY keys if it's ill on the screen) to repe
it.

52

Storing a sequence of words is done by starting each line vou
type in with line number Followed by a Yullstop. So yvou can
enter Frere Jacgues' as follows (where yvou break the line is
arbitrary)

10.SCORE % Frere Jacques
20.48,-2:CDEccDEe

30.EF?4,6 48,efF 96,6
40.24,6Agf48,ec 24,6Agf 48,ec
50.cgC/CgC/4

Notice the % sign half way throwgh line 10
the rest of the line to be ignored by AMF
to be included.

which will cause
allowing comments

Listing the stored words

The effect of the line numbers is to stop each line from being
erecuted after you have entered it, and to store the complete
contents inside the computer.

To prove this, type

LIST

and the above lines are displayed, showing that they are indeed
stored inside the computer. Remember that nothing has been

executed yvet, the listing above is simply text stored somewhere
inside the computer.

Executing the stored words

To execute it, type
RUN

24



This has the same effect as if yvou had typed in the words
directly, and the tune plays. To play the tune again, type RUN
RETURN again.

Editing the listing

To add a new line, decide where in the list of words you want
the new command to be executed, and choose a spare line number.
For example, to insert another comment on a line by itself

15. % An extra comment
New LIST again, and the result should be

10,8CORE %Frere Jacques

15,4 An extra comment
20.48,-2:CDEccDEC

30.EF96,6 48,efF 94,6
40.24,6GAgf48,ec 24,BAgf 48,ec
50.cgC/CgC/#

To make any changes within a line = retype the line or, type LIST
RETURN, and use the cursor and COPY keys to locate and copy the
line(s) and make changes in the process.

I+ youw run out of spare ‘in-betwsen’® line numbers, type

REN

and the line numbers will be renumbered 10, 20. 30. 40. and so
on.

Line can be completely deleted by typing in the line number

including the fullstoep and pressing RETURN. {(This actually
replaces the existing line with no text.)

Text only!

FRaemember that until you type RUN RETURN, any changes you have
made are still merely changes to the text stored in the computer.

Erasing stored text

25



The word CLEAR is used to clear the stored text from memory, so
yvou can start a new listing without having to delete all the old
line numbers one by one.

Loading and saving listings

Having built up a sound, a note sequence or both, it can be
saved to cassette. This allows you to buwild up a library of
complete compositions, interesting instrumente to be used in
future compositions, (and for the more advanced - your own
waveforms and envelopess). The command to do this takes the form

"mame" BAVE

Where name ie any word which obeys the rules for filenames
on the cassetts filing system -« if in doubt refer to your BBEC
Hicraocomputer Uzer Guide.

Loading a file off cassette is done by typing
"mame" LOAD

and this will replace any listing currently in the computer with
the loaded one.

Using the example below,

10, SCORE %Frere Jacques

15. % An extra comment

20, 48,-2:CDEccDEc

30. EF96,6 48,eF 96,6

40, 24,BAgf48,ec 24,GAgf 48,ec
50. cgC/CgC/#

Type

"frere" SAVE

and record it onto cassette in the normal way. Twvpe CLEAR
RETURN to remove it from the computer memory, and LIST RETURN

to prove that it no longer exists. Now rewind the tape to the
beginning of where you loaded the file calied frere and type
"frere" LOAD

and press FLAY. When the & prompt reappesrs, stop the tape, and

LIST it. To play the piece, (it's stored in the computer as
non—-executed text - remember?), RUN it.
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s Chanmnging the smound

Starting up

ed the default sound for
NG some new sounds, type

In the previous chapter we only
playing notes. To start off or

SOUND
and press RETURN. This sets everything back to when vou first

loaded AMPLE into the computer, regardless of anyihing you may
have typed in so far.

Initial conditions

When you first
defanlt

art up, o after typing AMPLE, you have by

= One voioe

= Two channels, only one of which is switched on at maximum volume

Any sound words vowu type now In wmill atfect vo
and channel number one.

ce pumber one ’

To provide a continuous sound, voilce number one has to be put on
‘standby® for being subsequently switched on, and both actions are
arried out by btyping

1 VOICE SOUND ON GATE

Thes 1 VOICE inm this case isn't ne BAY 4
condition is a single voice, so | VOICE is

-

You will now hear a tone. (0N BATE o owords o

make notes sownd.)

Simple sound words
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Changing the pitch

MNow enter

1 CHAN 100 PITCH

The pitch showld jdump up. Tte mormal value dis 0, oF middle .
Again, the music words use this to the pitch of the notes.

Try different values of PITCH - positive and neg VE. The
limits are ~1024 to Teoand a complete octave is 192

Alternatively, you can continuously rangs up and dows the PITCH
numbers by wusing another sound word = §CAN. Type

SCAN PITCH

(1 CHAN :=x Jmplied.) The pitch resets iteseld to middle
no. 0, and the number is displaved on the line below.
up and down in increments of one unit, use the ‘colont and ‘close
sguare bracket' kevs. To scan in increments of 10 units, use the
@ and ‘open sguare bracket'! kevs. To fi sh scanning, and leave
the pitch at the value displaved (and heard), press RETURN.
Fleass refer to the Glossary for the SCAN keys:.

(PITCH
sCan

Changing the tone

Changing the tone is done by using the WAVE word. The tone is
governed by the waveform of the sound, and therse are fourtes
ready-made WAVEs, and the one you can hear at the moment is
rumber 0. To change the waveform, bype

3 WAVE
The sound changes tone to WAVE numbesr three. SCAN can be

again ftor speed, so type
SCAN WAVE

The original WAVE, number 0 is selected, but using the f‘colon’ and
close square bracket! keys shows you what the others sound like.
Again, press RETURN to leave scanning. For best effects,. keep

the pitch number at around 200 while you scan through the WAVEs.

Stereo positioning

The stereo position is currently in the middle, but it can be
shifted to either side by the POE word. The number entered

before P0S determines the position, from -3 (extrems left) to 0
(middle) to 3 (extreme right. The P0S word can also be scanned
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with SCAN.  Try typing

-3 POS

Volume

Tia virlume of the sou
from 3 (1o, byoal
about 30 upwards.

e, wse AMP. Th i
though the useful range starts at

90 AMP

el

128 AMP

r wes bthe volume to the normal maximum level. SCAN wor ks

with AMP as well.

Two sounds together

Up to now, you have only been using one ‘channel? of sound on

voice number one. There is another ‘channel’® available but not
anything. The channel yvow're using, number one,
ot an maxlmam volume. The second cha

D e

[aE=D1

2 CHAN ON GATE 128 ANMP

This turns on channel and sets the volume to maximam. Yo
will now hear channel 2 (waveform number O of course), and in
the centre stereo position. Note that any words you type now
will affect channel 2 only. 7To change anyibing on channel 1,
type

1 CHAN

first, ftollowed by yvouw instructions = either on the same line,
or atter RETURN.

Now let’s start again, and with what voulve done already, you

experiment with two channels and their effect on each other.
Type

29
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SOUND

1 CHAN 3 WAVE

-400 PITCH ON GATE

2 CHAN ON BATE 128 AMP
5 WAVE -400 PITCH

RE=To al &

tly the sams

. Lo an =E) [ bion. Anvihing
v type in wowi 1l nnel until you enter 1
CHAN. o type
3 POS

1 CHAN -3 POS

channel 2 to the right spea

v, and channel 1 to the

Mow restore them to the middle again by typing

0 POS
2 CHAN 0 POS

Shifting the frequency slightly

The word O0FFSET work
Lo mhift the freguency of a chanr
Ghifting the freguency of one charmnel in n to another

channel when both iginally at Lhe h, produces a
very interesting eff krmown as  phasi

s rather like the PITCH word, but allows you
very very slightly.

200 OFFSET

bty offset
what differes

freguency of channel . IF wvouw want to find out
1 ovalues of offset do, bvpe

SCAN OFFSET
and use the up/down keys to continuously vary the value.

Try changing the pitch and waveforms of either channel.

Shifting the pitch

Every channel can be shifted in pitch by using the SHIFT word.
For example
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2 CHAN 192 SHIFT

Type SCORE RETURN and play some notes.

Mizy SHIFT can be wused to 1t the pitch of musical notes, and
can be used with the voice, so

Group words

I the 1 =32

ample above

you may have realised another

powsrful £ bure of the M o GO0, which is the PITCH POS
SHIFT AMP words can be applied to the complete instrument as a

am well a

whole,
the voi

s to individual charnnels = by giving commands to

Storing sounds

dtve ooy

SCORE

ard ent
mn

Y
them in.

Using envelopes

the amplitude
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Amplitude Envelopes

The amplitude envelope is the shape of the note — how fast it
builds up when the nobte starts, whether it oi away while the
note is held, ato. include organ-like, where the
anmplitude is cor ) 8N and pero, ive, where
it decays to zero immediately, giving a struck or plucked effect.

Many different shapes can be crea
called ADER.  This stands for Atta
four parts that make it up. It

aed by varying a basic shape
Decay Sustain Release; the
3 this:

NOTE DURATION REST DURATION
b >l --
1
ON
GATE
OFF

AMPLITUDE —»

SUSTAIN
LEVEL

TIME ———»

[ la |
DECAY TIME l |

Fattack | RELEASE TIME

TIME
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The attack segment is the build-up at the start of the note. It
follows on immediately into the decay segment, which falls to a
sustain level. When the note goes off, the release section
takes the amplitude down to zero,

To create an ADSR, type:

1 EMOD ADSR

EMOD sets which one of the 1% envelopes stores is to be
modified; in this case we are going to put the new envelops in
number 1.

To play the envelope, type

SOUND 1 AENV SCORE

can now vary the parameters of the
ain level:

Leats with the s

0 SUSTAIN

This ma s bhe amplitude die away ho zero when the note is held,
Lk i The Lime i s Lo do so is controlled by
DECAY. SCAN tii with some not show the

effect:
48, SCAN DECAY C#

Fress 3 to increass the The

rumbzer is the decay time

ATTACK sets the b
soft start to e

of a note atter a rs To make a

ilo-up i
h note,

20 ATTACK cAGAcAGH

The releass -
st It works
or whatever other
Ty hsar ihs :

ohe owed by a
th n level,
Cowhien the note ends

1 bto maximam by

127 SUSTAIN
and bype

200 RELEASE C#

Youw will hear period of

Envelope definitions



Liks sound words working on the current
work on the current
of the snvelops u
a group of channels
betwesen them to m

lopse words
nodent
have

ial
] ADSR so
up with ADSR

ate,
do not ¥ ity 3
it vou want to define your own.

not

To use a new gnvelope in a pi
create it into a word o ma
@xampla

you put the ADSR words fhat
envelope definition. For

"dong" € ADSR 100 DECAY 90 SUSTAIN »

This is thesn used to set u
which can be

& particular numbered envelops,
al for any channel .

3 EMOD dang % create dong envelope as number 3
1 CHAN 3 AENV % use it on channel |
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Pitch Envelopes

o avtomatically,

d= PITCH and SHIFT to create

i e

&
T

2

el down betwesn o

Lling up one of the
For example, try

T

START
NOTE

DEPTH

PERIOD



Thes

gate on (each note start).

Try out this

2 EMOD 500 50 CYCLE

T programs envelope o oa oyole shape with a period of 300cs
(% seconds) and a d Gopitoch wunits above and below the
rirmal pitoh. The re s a walling siren—type sounds

SOUND 2 PENV ON GATE

You can try playving music using this envelope i+ you like!

ON EBIG amplifims hhe pitch envelope by a factor S0
th i i mitm heoof 127, you ¢ Very

t within CYCLE "5 ma:
wi e sepm. QFF EBIS returns to the normal scale

is vibrato,
Using
ve Here's

velope
el s

evamples of which are amon
CYCLE, vou can specify the

2
arn esample of two vibrato

{ EMOD 32 3 CYCLE
2 EMOD 36 2 CYCLE

“chorus" ¢ SOUND 1 CHAN 1 PENV 2 CHAN 2 PENV 128 AMP

chorus SCORE gDcf

They have slightly different depths sand periods, so the two
wavetorms shift around relative to each other, producing a
chorus effect.

Summary

The ESCAPE key

Frezsing ESCAFPE will immediately silence the Music (&
However, it is better practice to end a sequence of notes with a

4.

SOUND and SCORE

Entering either S0UND or BCORE restores the sound type, and note

lengths fto the standard f‘startup’ values. To think of SOUND and
SCORE as being two independant ‘states’ is mistaken. Once both

words have been entered, ie

SOUND ON GATE
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to generate a tone to monitor the building of a new sound, and
SCORE

to enable you to play notes, vou can freely interchange between
changing the sound and entering notes, for example

SOUND ON GRTE

2 CHAN ON GATE 128 AMP 20 OFFSET
ALL CHAN 4 WAVE

SCAN PITCH

SCORE

-2:24 ,CEDFEGH
{CHAN -3 POS
2 CHAN 3 POS
~1124,CEDFEGA

How the words are obeyed

You will have noticed by now that the Music 300 obeys an
insbtruction by adding its edffect to what has gone before. For
aampl e

2 CHAN -100 PITCH
2 CHAN 5 HWAVE

2 CHAN 100 AMP
is the same as
2 CHAN -100 PITCH
5 WAVE

100 AMP

is the same as

2 CHAN -100 PITCH 5 WAVE 100 AMP

mrrel roamby e
ly be app

rmier .

@y oall following
iwd Lo channel & until

The order within an instruction

Yo noticed that vou enter the number first, and
t e numbetr reaf ond, This is hrue for




all AMFLE instructions, whether the particular values is a number
or a word.

ALl AMPLE words are always entered in upper case, so CHAN cannot
he entered as Chan or chan.

Spaces
Mostly, spaces can be inserted into what you btype, or leit out.

Their main use is to make the displayved text readable. fhe only
eption to this is where two AMFL words without a separating
ace may make a third word, for ecample

ALL CHAN SCAN PITCH

will allow you to change the pitch on all the channels currently
in use, but

ALL CHANSCAN PITCH

will give an error message, because CHANS is an AMFLE word, and
in this context, the above instruction is invalid. However,

2 CHAN -100 PITCH 5 WAVE 100 AMP

can be entered as

2CHAN -100PITCH SWAVE 100AMP

or

2CHAN ~100 PITCH SWAVEL1QQAMP

ardd o on.
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b d Defimning words

Introduction

T Froaw to eguence of words in
e FUomave

Another very

[ witT= i the iy [sT8g]
words, and a 1 ry of vour own definitions.

The advan
tine numbe

your own words as opposed to the
have been using are as follows

can be defined and held in ms
can be called from within obthe

w more than one
= user dedfined
wor s

oy

= @ach user o wored is © 1 not as btext, lTike a
srvcdar o AME ie ready for imnediate sxec L

blords can be defined to ¢ LN

W DWW wWaYVE O 1‘-.-’&.;_‘].(3[

Defining one linme words

SOUND RETURN to

bhid g Mow type

¥l

"scale" ¢ SCORE -1:CDEFGABC*?

timition

scale, and tha i
P

If vou type SHOW

The word scale d

SOUND scale

Mow define anobther word Lo hold a

vied . Types

"tone"¢SOUND | CHAN 2 WAVE 2 CHAN 128 AMP 2 WAVE 20 QFFSET»

sound as tone, and fhe o 11t o
T 3.  Type SHOW RETURN acgai
youo mow have Twe word scale and tone. e

i
[11]

- ouser defined



tone scale

to get the full effect. Now try defining more sounds, and o
of them with scale.

Defining words with linmne numbers

Many word definitions won't work
sepparate lines. This is where we : to the line
numbaring technique. Femember that everything must be line
numbered, including the namse of the word. o] example, our
Frere Jacogues piliece could be enters

they are entered as

S, "fj" ¢

10, SCORE %Frere Jacques

15. % An extra comment

20, 48,-2:CDEccDEc

30. EF96,G 48,ef 96,6

40. 24,GAgf48,ec 24,GAgf 48,ec
50. cgC/CgC/

60, 3

contains the name of the word, and the ¢ character

At A word definition called "f§" is to be defined.
contains the 3 chanaracter which ends the definition.

G

Lo e

ion is stored ready for execubion, and not as
first be translated from text into the
wotions.,  So type RUN RETURN to do so.

This word displays all the current definitions in the library,
and as vou can ses, it contains §j.

To play fj, type
SODUND 43

or replace SOUND with one of your user defined sounds.
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Editing and deleting user defined words

Editing

Firet ty CLEAR RETURN to demonst

the +ollowing cample.

To display the conte 2 lefined word on
] firet translate it back into text
EYs) It de : EDIT command. to display £ on
the scresn (LIBT won't work bec e you! just CLEARed the
limbing!) type

of &

e L

“£j" EDIT

The text version of §j is displayved on the screen for vou to
change as youw want. before, to compl e redefinition,
vouw must RUN it to upc e the p deftinition.

vl o

-

Ef

Deleting

Tao delete a user defined word (which also srases it from the
Library), type

"word" DELETE

This may not seem that important, but its usefuln
clear in the nexrt section on saving and loading.

will

Saving user defined words

Wher you have defined all the
composition, you will want to
suitable name for the compe

WO s nece

sary ho your
o Think up a
and type

"recital "BAVE

Find a suitable place on your cassette, and recocrd. ALl the
user defined words in the library will be saved. I+ you have
some redundant words in the library, you might want to delete
them first, before saving the library = see the section called
Deleting above.
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Loading user defined words

i on ivibo 1t

type

Ty Load a
define wo

This will load into the library
al b,

WRITE

Mo AUEDTT

——

Diagrammatical summary of this chapter
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Advanced

AMFLE



10O Advanced features

Key Signatures

meeti £ 1o

RV

feow conmmon

it

Thie o
e
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The § word represents a bar line. Here’'s an evample of its use:

24,065 48,0/ 1 24,6468 48,doc V24,00 48,570

Bar checking is initially turned off after SCORE. Ter twrm it
on, you must set the length of the bar with BAR. Once this is
done, any bar line which finds that the botal of notes lengths
since the last bar line (or SCORED) is different, will cau the
Bad bar ' error. The bar length for the example above 1w 19
corresponding to 4/4 time with a crotchet length of 48.

3

SOORE 198 BAR 24,gf06F 48,0/ 1 24,6665 483,do 0 24,00 48,770 4

For a /4 time signature, 144 BAR wouwld be used.

Note th
after SOOF

yvou should not put a bar line at the start of a part,

To disable bar checking,

O BAR

This is a good idea if you are playing barred phrases at the
keyboard, where the first or last bar may be intentionally
incomplete.

Basic polyphony

Voices

The Music ) has eight voices, meaning that yvou can play up to
eight notes at the same time. Normally just one voice is
available, but you can make more available usimg the word
VOICES. It takes a single number which is the nunber of volces
to be assigned, for example

I VODICES

to get thres voices. If some voices have bsen used up
elsewhere, then there may not be three available and the "Too
many voices  error will appear. This can happen if you have
just run a program that uses dynamic players; one of the
demonstration programs for example. To make sure that there are
no voices used by dynamic players, enter STOF.

You can switch between the three voices using VOICE. It takes
the number of the voice, which must have been assigned, and

selects it so that future sound commands will go to it and not
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the obther voices. With

t the following
will play a chord

GOUND ON SATE

GATE

set up with SOUND before it is
the thres wvo s are
choone up with a completely

newly
Az

Playing chords

We can control a group of voices using music words, to play
chords for mple. The voices ma have been assigned and sel
i i 285 and VINTCE. i owords select for
overriding the w selected by VO

ffter SCORE, normal notes will play on voice 1 and the other
Vil will be « . Ta play a note on voice 2, we enclose it
in round bra s tor example

F o)y dis) nim)

notes
L de the

play with the previous nobe
length of time.

note on voice 2.

in parallel

note in a bracketed group plavs on another voice,

a note to gach group to play three note chordss

BCORE o (GE)

s (AEDY F Ay o (GCY A ort)

"

e ir

ide groups have no eff an the pitch of notes

outside 3 the tiret notes of gach chord play at the same pitch
they would have done had there been no parallel not
However, the first note in a group has its pitch determined
relative to the previous note in the normal way, and the scheme
applies as g 1 inside the group. This meansg that, in our
example, the n % oin qoctiord oo up from bthe main note, since
they are all upper case. It would be guite possible to make
them go down, bul it is wusual to have the main note at the
bottom and the parallel notes above 14,

G

VTies can be used in chords to leave a voice unchanged, carrying
through its note from the last chord. Here’'s owr example with
some of the notes suspended from chord to chord:

S60

570 e dAs)y FO/DY dGs)y i)

A note played on one voice continues to play until another note,
or rest, plays on the same volce. This means that we can start
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independently on the voice 1
ip 1y

a note in parallel and then play

with unbra e

Cigr DEdo-b(f: Cho-bale) A1)

G F and E are sustainesd underneath the main tune.

Selecting voices

where ther nov than
chords, it is convenient to
done with the ‘3 °

o be wssd for the

I some cases like the
two voices playing but
't the voi plicit
which t nember
following no

i dis not the same as VYOI which music

will play. Im ¥ s the o sound voioe 1% Loto this,
f .
using YOI s when music words play their sounds, but in most

situations this happens well oub

Hexr e the lazt example wri

SCORE © %ig 13DEdc~b 23+ 130

0

This is exectly eguivalent to the group

Assigning channels

Music HO00 has 1é sound channel s. 1 VoL oe
initially has two channels it, meaning that the the
sound of the instrument can be made up from two simultaneous
sounds.

CHANS is used to sign more channels to a voice to make mors
complicated instrment sounds. It takes an even number in the
range 1 to 1é&, for example:

4 CHANS

to assign fouwr channels to the curent voice.

If there are not enough channels spare, the "Too may channels’
error wil be produced. In the case of 4 CHANS, this would
happen i there were eight voices, since each would normally
have two channels.

To free all extra channels, type S5TOF to free voices (and their
channels) owned by plavers, followsd by 1 VOICES. With only one
voice in existence, you can have all sixteen channels on it.

The voice’'s channels are numbered from 1| upwards, and are
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selected using OHAN as normal, for example:

CHANS SOUND % osound sets up all channels on voice
CHAM 128 AMF 112 “Loup fifth

CHAN 128 aMF —-192 OFFSET % down octave

CHAN 128 AMP —-B0O OFFSET Y down to fifth

oAb R

The four channels play a simple chord around the note pit

SR

If this was made into an instrument definition word, the 4 CHANS
would be included in the word because it is the instrument that
should say how many channels it needs to make its sound play.

Changing sounds in music

You can use individual sound words and instrument definitions in
the middle of music to change the souwnd ‘on-the-fly .

To make the change of sound happen at the start of the note
following it, the & word is used before it, for example:

48, aabE V@ furzing asEE | % change to fuzzins

FUsS riff @ 3 FOS riff % oplay on left, then right

The @ completes the duwration of the previous musical event. it
iw only reguired before the first of & sequence of sound words.

Defining waveforms
Thie Music 500 can store 173 waveforms. Y
wavetorms and pub them in any of the 1
whetre they can used by channels.

@auocan or
waveform

mate your own
res, from

Harmonic synthesis

AMPLE allows you to define a new wavedform by
strength of i fi 14 harmonics
defining & wavetorm harmonically:

ng the
tages Lo

select a waveform wsing WHMOD
set the amplitudes of
Eoconvert and copy the wave

harmont o
using WH

weEs can be carried ouh by typing words in directly to
ty but when a waveform bas been fins sad, stages & and

I oare usually carri
to an instrument o
instructions to mak

ot by a waveform definition.  Analogou
imition, this is a word that contains the
a particular waveform, which is then us

)



indépendemtly.
Here's a typical harmonic waveform definition:

"reedy " &

WZERD % set all harmonics to zero
% oset harmonic amplitudes:
O 1 Wik! % omedium fundamental 1327 Wit % strong
third
80 5 WH! % medium Fifth 1 7OWH! % ostrong seventh
&HO % WH! Yoweak ninth WHE WEE 5 % oconvert, and

copy to curent waveform

Harmonic definitions wse the harmonic waveform buffer -
temporary store in which the set of harmonic amplitudes put
together. It not connected with the current wavetorm or any
olther particular waveform.,

WZERD clears all the harmonics to zero.

WH! sets the strength of a harmonic. It takes the relative
amplitude in the range 0 to 1 s followsd by the number of the
harmonic, After a list of WH! s, WHGE converts the set of
harmonics into geometric form, and WED copies this the
waveform so that the new definition o be used.

~rent

The current waveform is totally independent of the wavetorm
selected for a channel by WAVE. SHimilar fto the current
envelope, it is the waveform at is being modified, and is set
by WMOD before the definition is used. Yo can use any one of
wavetorms 1 to for the new definition. Here’'s our camprle
definition used on wavetorm 8@

5 WMOD reedy

Wavedform 8 is now ‘re
channel , using WAY

el

20y T oand can be

normal by any

Hire are some polnts to be
harmonical Lye

in mind when composing wavetorms

Inatural urnds often have a strong fund
and harmonics which die away to zero a

amental (first harmonic)
they get higher.

e balan
- the stron

of low to high harmonics determines the brightness
2 the high hearoonics, the brighter the tone.

strong odd harmonics give a reedy, organ—like tone.

A1TF the fundament
Fra moni

al and low harmonic
» the tona i thin and we

s are weaker than higher
Tn AV

5The fundamental can be left out entirely and a few strong
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harmonices arrranged sparsely for odd, seemingly non-harmonic
tones.

éWaveforms for use at low pitch are normally brighter than those
for use at high pitch.

TWaveforms with strong high harmonics can become distorted and
noisy when used at high pitch.

Geometric synthesis

You can also create wavetorms geometrically, by specifying the
shape of the waveform point-by-point. Relating the geometric
shape of a waveform to its sound is much more difficult than
relating its harmonic shape, so geometric creation more suited
to gspecial waveforms., These inclade common waveform shapes such
as triangle, ramp and pulse, and those that cannot be created
harmonically, such as random waveforms for creating nolse sounds.

some understanding of
values are invariably
buffer is
AL ey are calouwlated,
its contents are copied to

created by s The geome
to hold the pc the wavefc
and when the definition is compl
the current waveform, =t by WMOD.

Wil is used to $i11l the buffer. It takes the value to be
written, in the rangs ~127 teo 127, followed by the number of
the point, in the range 1

Here's a simple example:

FANMDT INDEX WG

Y andwave

The loop goes around all points, writing a random value into
each. WEE copies the contents of the i buffer to the
rent waveform, which would be ‘randwave 1s used,
for example:

5 OWMOD randwave

Hare s another example; a
pulse wave of the speci

arm definition that produces a
b,

€ Yowidthrumber 1 #H11
% wi o
{ - mirn, and
irnto point
d % ooonvert and di et it h

random wWave
Tow o

S0



Waveform processing

Orce a wavetorm has been created, either geometrically or
harmonically, yvou can modify it before it is copied to the
current waveform. Here's how the waveform creation system looks
as o whole:

WH! W ZERO WG! WG?
Y \
HARMONIC WHG GEOMETRIC WGC CORRENT
WAVEFORM > WAVEFORM > sg.AFE\/CETFSSMBY
BUFFER BUFFER W MOD
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which
a point numb
you o prc

F oo
E 2b the value
the waveform in the

it fer.

Clipping is a simple and effective example of waveform
processing. It cuts off the positive and negabtive peaks of the
waveform to make a brighter tone. T avoid o rigy the wavetorm
guieter, the limits are set at + and ~ 127, and the waveform
amplified within them.

"clip" & %oamplify and clip waveform
128 FORC INDEX WGET 4 read point
I 3 Womultiply by two
1 MIN % positive limit

~127 MAX % negative limit
INDEX WG! %owrite point
YFOR »

The ‘clip’ proc Lrigy word works on the e s of the
rametric buffer. First the input waveform is setup, then olip

-
is used, and then the buffer is copied to the current wavetform.

g conten

Yavenwave' & % waveform definition

WZERO

127 1 WH 127 2 WH!D 100 4 WHI

WG % harmonic -F geomebtric, but don’'t copy
% ooreate waveform

% oprocess geomebtric
% copy to current

You could clip the waveform nore than once for a very harsh
tone, or modify clip to give unsymmetrical clipping by adding an
offset to the input point values.

another useful process is low-pass filtering — gradually
removing harmonics above a certain number. The simplest filter

algorithm sverages adjacent points, smoothing sharp corners.
This is effective at removing unwanted bhuzzyness in harsh

waveforms such as the clipped on in the last example.

"lpft %
128 WE? %W keep first point
127 FORCO INDEX W&E? % get point
INDEX 1 #+ WGEY 4 and next point
#+ F W/ HIZ Yoaverage
INDEX 1 #+ WG!' % put in next point

YFOR
1 WET #+ 2 #/ B2 1 WEY U do last point with saved first point
1 WMOD evenwave % create waveform
clip % process geomebric
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Ipfd 1pt Ip+ Z tilte threse times
WG 4 ocopy to ocwrent

Fimnally, here

play the points nomesricallys; ussful

AN % it ovalus
JT % print nuember in field of four

ameaters of two useful
rent shapes entirely
yese work on the current
elopes bhat can be wsed for

ADRSBR and YD
shape

st by
amplitude.
The basic unit of an the
an betw 1 ohw
& wids wige of

egment — a straight-lineg
few segments are enough to

flal

shap

The
at

are grouped together in three sections which act at
bhe envelc plays.

The On section is done at the start of the note, when the gate
QRES On. it corresponds to the attack/decay part of an ADER
envelope. When it finishes, the Repeat section starts and
continues while the note is playing. This is used for repeating
effects like CYCLE. At the end of the note (when the gate goes
off), the envelope enters the Off section. This corresponds to
the release of an ADBR. When the off section finishes, the
envelops value stays constant until the next gate.

cate ON
oFF - L____________

! — - e e 1 s
COURSE } »t > w0
1 1 ! "~
| | | 1
1 | \ '
i | 1 1
1 | 1 !
1 1 i
SHAPE | | ! )
| | ! !
W 1 |
a | 1 \
S 1
21 I |
a1 1 ] i
3 1 | !
< 1 1 1
X TIME——> H H
e |
f -

ON SECTION  REPEAT SECTION  OFF SECTION
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The first step in defining an envelope is setting the number of
segnents in each section wsing ESECT. This takes the size of
the on, repeat and off sections in that order, for example:

These values are for the snvelope in the example: two segments
for each of the on and repeat sections, and one {for off.

The next step is to program the segments. Each segment has two
parameters: gradient and target level. The target level mark

the end of the segment and the beginning of the next.

EGRAD se the gradient as a fraction: the amount of time taken
to go a ain number of units. ITte arguments are the number
of wiits, the time, and the segmsnt number, in that order, for
example

% osegment 1 goes up 1 ounit per 10cs
% segmnent 2 goes down P units per 100os (1ls)

1 10
100

ELEY sets the target level for a particular segment:

units
urits

7% segment 1 stops at 1
%

segment 2 stops at

Haere’ ' s the complete definition of a repeating amplitude snvelopes

"repeat"
oE

% otwo segments in repeat section
127 1 ELEV Youp by 1 i 0.4, stop at 127

=17 10 O E ELEV % down by 1 i O,ls, stop at O
=127 10 O 3 ELEV “ o fall to mo for off

N

This creates a ramp shaps that
to D o slowly, repeating
vsed after

max lmam gquickly and
ane while the note
ernvelope with E

=5

k camp ernvelope
kA annal

The on S
into the r
s the

Wl ope es straight
. e off segment
e goes off.

The +irst played ather a ;
becavse it has no fixed starting angl up the envelope
from the valus 1t was left at. e the envelops on
each gate on by a g an on segment that went down to zero
immediately, enswring that the note started with a full ovele.

is slightly spesoial

S4



The next example shows how very shallow gradients can be used to
hold the envelope value at a constant level for a certain period
of time. It alternates the pitch between note pitch and a fifth
above, sliding from one to the other.

"fifthe ' - % envelope definition
: 3 7%ouse four repsalt segment
127 1 ) ELEY 3 Jump to normal pitch at start
1 : VoW owalt for ls at lower pitch
I OEGRAD % slide up over O.9s
1 100 4 E AYN 4 ELEV ¥ wait for 1s at higher pitech —-118
i %oslide down over O.0g -5

EMOD fifthelide “ooreate § PENY

% oselect SCORE 192,0DLCH % ouse
Because the off section has no segments, gate off’'s are ignored
and the pitch ef |

continues during the release section.

Modulation

Combining channels

-

Modulastion is a method of creal ompler timbres by combining
channels in pairs. A pailr con of an odd-numbered o -

anrnd the next highest even-numbered chammel. For example,
channels 1 and 2 are a pair.

There are three chamnnel identifier words for use with CHAN fo
make use of channels in pairs easier. They are used follows:

D ODHAN select all odd channels

EVEN CHAN select all even channels

num FPAIR THAN select the specified chanmel and the othse
charinel of SAME pair

Ring Modulation

Ring modulation is . : ton bry

pining two signals pli o . ach component in
1y al her create L OME
k sum and differe
and aper

The oadd channel preroduces
amplitude controls wo

mexclul @
£ RO

The modulating waveform

even o

2vsion of the
‘s waveform

annal ‘s signal.
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-
i

to switch between normal and inverted, sven within cycles.
The tone of the modulated signal depends ons:
the modulated waveform

the modulating waveform
the freguency ratio (pitch interval)

The most important of the these is the frequency ratio,
equivalent to a pitch interval betwesn the channel Different
intervals give different tones.

I+ the interval is simple, for example unison or an octave up or
down, the sound will be barmonic.  This means that the
components will heard as & harmo series, typical of simple
vibrating sound sowces like ngs and air columns.  The sound
will be bright, dus to the high hermonics of the modulating
wavetorm.,

Adding small freguency offset (by
change cyclicly, for ewxample:

FSETY ceuses the tone to

SOUND 1 CHAN ONM RM 200

More discordant intervals pr
compler and distorted waveform
piteh produces widely varying

e non-harmonic sounds
carn result. Siwe
shely un-

. Nery
ping el ther
atural tone

Where the modul:z
waveform is nol
determined by

wdom, the modulated

ing wavetorms &
i the noise are

The characteristi
and interval.

SOUND g
2 OOHAN 11 WaVE

preset waveform 11 1 CHAN 11 WAVE ON ON BATE
D00 OFF I % adjust offset for best effect

Synchronisation

Synchronisation is a t
form of waveshaps modulat
start of i cyczle on ea
This forces the modulate
frequency, whereupon its
its own cvoles will make up sach
over the waveform shape. The
often highly coloured,

chnd que that

es complex tones
wlated waveform i

The
ot

al the modulating
ceternines how many of
vele giving wide control
v lways harmon aricl

The odd channel produc
amplituds controls wo

waveform ancd its
WA .

The modulating waveform
even channel wignal.

channel ’ eform when
ryegy

1y version of the
of the odd
ulating wavetorm
cyclae.,  The maodal




rnull (pre

mo bhs reset

ne of the modul ated

1 the modulated wave
the modulating wav
the frequency ratio

Ite pitoch i the pitoch of the

With the modulated fr
fraquency ,
integral

equency higher thes
arounod that poi
the pure modal

f it
wavetorm s heard.
With the modula
ha ni t

F=T 1T tois to add

thly with increasing rnumber.

ynohiron

vhion can be very sf{fec
by using

ively used to o
envelope on the moduls

et
e channel

o zmero

1 CHARN OM SYND |
Yovary pitch and res

b ke

With a shallow pitch sweep, different base pitch values give
many different tone change effects.

Frequency Modulation

Frequency modulation iz a technigue that mabkes complex tones by
combining two signa al (the rrier) has its
frequency controlled by the othe (the modulator).  The waveform
of the carrier is compr and supanded, even within single
cycles, creating & new waveform shape.

“ Orve sigr

The odd channel s normal signal i
freguency ation effect a
amplitude controlled in the normal way.

used as the carrier, so the
its output with its

The modulsator is a two-state sign-only version of the even
charnnel 's signal, and is not affected by the normal amplitude
controls. Its amplitude i set by FM and also multiplied by the
frequency of the carrier so that the effective depth is constant
with varying pitch. @ depth of 192 produces + and -~ 100%
modulation.  More than 10074 is allowed since the carrier
fregquency can go negative.

The tone of the modulated signal depends on:
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the
the
the fregq
the

o, the nos
el

t important of the

v oa pitoh interval
give different tones.
illator gives a
tones tor different

of feset b
interval, giving dif

dependant

I+ the interval i simple, for exampl
down, the sound will be harmonic. Thi

mponents will ar ol
vibrating sound
mall frequency
the tone.

LML S0R OF  ar oo
means that the

s tvpical of simple
air columns. Adding

& wWavering e

CAVE LD O

Mors di srdant dntervale produce norcharmonic sounds, like
those of compler vibrabing as bells, gongs and
chimes. The Lo effe when the modulator is
#% lawer a pitch than the ing sither pitoh
produces widely varyving and completely unnatural tons

1OEMGD 1000 137 OYCLE Aoslow up/down swaep
OUND 1 CHAN 100 FM 400 2 1 N ON CHAN ON &

%oga both channels

For most FM effects, a simple mocdul s wavetorm, for example a

5ine wave, 18 best. Note that the tapes of

wl ly—created waveforms may notb
ve2 and will therefore give a net pil

the modulator.

ch oshidht when used on

Multi—-part Pieces
Players

Orme of AMPLE ‘s mo
ability to do more than one b
it to play multi-part music in t©
plavers, where the separately s
each other to ma

is concurrency — the

the same time. This allows
same way as a group of human
ored parts are played alongside
the complete performance.

The compuier ' s memory and processing power and the synthesiser s
voices are divided among the players so that they work
independently as if they had separate computers and
synthesisers. Each one runs its own program, which in the case
of a multi-part piece, is the score of one of the parts.
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tions of

FiLL S ey rism
stenoe, for e

ara allowsd.
sad by plave

muich sy

wwe ) qive a speci
to do. s it can

£ o

REF ( A Yo repeat tune
play!
1 PLAYE
1 FLAY L

it rep’ to do

play %odo it

itgeld, but just tells the numbered plaver to do so, it finishes
and returns to the kevboard. Player 1 then plays ‘rep’ in the
background.

The PFLAY structure can include any sound or music-playing words
that you woul run in bthe static plaver.

Commands and Errors
You can now enter commands while ‘rep’ is plaving, for example:

GO0 TEMFO to speed it up

o halt it temporarily

to restart it

1000 FAST to vun forward by 1000 units
STOF  to stop and discard the player

You can use most commands without affecting the pla
players are discarded by command such as DE

r@r, but
oy LODAD, NEW etc.

a9



which remove words that players o
This is also the case when a word

g at the time.

ch as
finishad

I+ you use a command that tak than a few
- *TYFE, the player will pause until the operati

and then run fast to make up for the lost time.

s all plavers.
e players, but
201 If 1o
indicated in &

rrors in the & Lo plaver do not
error in any dynamic playsr O S
urs i oA dynamic plaver, the plaver
e, for example:

stop dy
all of
numb e

Flayer 1: Bad bar

This could pop up in the middle of some other operation in the
en while you are typing a coomand.

st

time, we give each one a

is v
main and repsa
ceraen field.

The ‘rep’ se

&

- a short

€

o

oo
e

H
na

=0 g =3

T oword

&0



%oensure all voi
% oset global t

are free

I PLAY (O insl
L.y ¢

Lument and
rument  and

instrument % score

0] ayer %
: instrumant % score

pl

e LAmesrk

Frogramming

A
wor o

A o well as s

L =14

da, and commes

ST LN
sid
inpul and

Tus the
oaml e

The

[RISET:
riink e

sy working on The

Mumer i o

ard FAVAR.

af e ho
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operators are post-fix, working on the global string stack.

The system uses the string stack for command input, so when a
word is entered by the LI, the top item is always the remainder
of the input ling, and on bt othe top item will be interpreted
as such. Hen will leav a5 sring stack as
they find it.

A sequence of characters .
literal and left on the string s

2phed as a Lring

Examples: "hello! v

Compiled guoted strings are ] on the to
execution time, bub in dir » mode the strirn
my under the input line.

of the stack at
g is left as the

String operators can only bhe wsed inside words.
Control Structures

Control structures
mimarict

Ju]

carn only be

i.e. cannot be

as o

Tihe following trol structures

available:

Conditionals
IF0 oue JE

D

irnite 1 FORT s

Indefinite loopr F Cowwe DUNTIL O ous

Concurrant pro FLAY O oo DPLAY

B av action:
5T wew OF

TIEC wew 371

&2



11 Scorimg from sheet music

This oh
pilecs in
1 wri
YL ar

2 rat ;
o the chords

if entwi

Lyphonic
chords. ]
rallel parts
mush

rimb
Ty if

Frave more than one instrum
will be
o

will he
L
auplail

symbol, as

Further players can be used for silent par
control the mosd but do not play themselv
thisg i a canduc

like ralle
between the

those that
. Aog ample of

jalntal¥ fof ,
tonomart time

Silent part
parametors

aver carbain
it without tying—up




21 o

LM E

Note Values

thve

i b
are fraes

& lengt .
crotohet allow
but i f

note,

ared

gt of 1 shet will
to leave a margin of few axtra [nlab==

and, sin it owould otherels to add

e impos

ol
previo

from print
ard

parts. Onece the playvers

1d in alignment by the
bility of them ting out

L o i hhe
brar to bar,
v the

the ocan be
sd From

tep le

i feran

&

the leng
length unit

e eed
which tak
churd rig

the length of the bar must be
in on length units.

1wy hhe length

for
mormally, use

ir part withowt playing it thro
to run through the part at masxtioum sp

Signatures

Most music has the same time and
s to avoid duplicating these, a
and then used al start of eac

all parts,
be defined
1 part.  This will contains

L0 WO

to prapare for m
y signaturs
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ritirg the ratur@)

(=30 = Y]
usually
e ancd —~1:
(brabla) and

1: TREBLE CLEF -1: BASS CLEF

D
mfo]o
|
|

alo
2 0 o O

-

|a

O

1
a|-~

13

i

Accidentals

Lakd on, Lt sals apply to all not on the
the next bar line. In AMPLE, they apply to the
an  ace must be repeated for repeated

trar .

get thig when working throough the music
2 the best approach is to first go through
writing—in the held accidentals.  You can also or out any
‘cautionary’ accidentals at this
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Fages

In order to P words down to a manageable 4 2, each part
should be written with a separate word for each page. The pages
are then used in sequence in the PLAY structure, or strung
together to make a complete part word. For example:

%4 one part -
1 FLAY U instrl
Voor..

"martl" « pagell pagell page

digit is part
zignature pageil

s digit is page no.
3 PLAY

For clarity, the piteh should be fixed with @7 at the start of
each page.

The terminating re
silence ths 1
before the *
music.

(included at the end of each part to
nhed should be at the owtermost level, just
This makes clear that 1t is not part of the

for a word is about lines — small

en when listed.

The maximum convenient s
erough to fit on fthes

Repeating Sections

Where the same section or phrase appears more than oncs in a
score, it can be defined as a word and then named for each
occurence, for example:

intro verss2 chorus verss chorus chorus o2

"eong!

a good idea to fix the pitoch et the start of each section

a phr

X more than a few tioes in one o, a
can be us

loop

hreak

Voices and Instruments

stiral bforward use of volces —~ gach plaver has
of voices which are up with their

rume at the start of the piece and notes go to the voive
by T or impliciktly by ( oo ). More advanced techniques
an be used to extend bthe use of the eight voices.

SHARE allows one plaver fto use anobther s group of voloes. Aany

=Y}



The
nyg players,
soMme voic
L of the

number of players can share a single player s voice
shared voices respond te sound words of all the g
including the owner. This allows one player to u
whern it needs them, with another using them for the re
time. It is important to get the players co-opera
if the sharing is Lo be trans nt. One important point is
what each player do when it is not using the voi -~ it

should play ties, which have no effect on sound, rather than

=13

o

e , which gate the envelofp [=53
Another ices which are shared by instrumen
This instrument par like drum kit parts,

where ideally instrument would have ts own o volce, but in
fact they can share since rarely do all instruments play at once.

L

The simplest case uses a group of
as the same instrument different
3 play at the same

that can be plaved
and that don’t
yod mxample. =]
up the sound, and

ruments .

furtier,
=T
2 ecuted
define your own
e bhem in the
birike the env
that the mus
cient method
Cwww IR )

not Jjust the pit
instrument de
way to do thi
d Aner
the sound and

efaerably by a note
i1l apply.  The most
(redefining them with
sate.

and

Dre
by

rote

imple to avold
JLINDY

ey, ano
o the voic
the start of the

all in
the v

COMRMENT
[ ¥

AMD st
g
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1= Gl ossar y oF terms
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Accidental
HI O &Y
o1 mr e

indicated by

zimple
ATTAC
el

R It
LD pI AR Am
matural

e env

Amplitude

a measure of bthe lowdness of a

a particular ir

Aperindic (adjective)
Non-periodic,.

Attack
the build-up of amplitude From
sourd of a piano h ar immedi
flute or organ 1 ong

start of a nots. The
winesreas that of a

Bar
a division of musical time.

the sams total

Bar line
the instouc

tion bthat ends one bar and starts the next.

Duration

tihe amount of time between two event {in particular b
group of sound-changing commands and the next) or, as a result
of bhis, the amount of time that an effect lasts for.

WeEen one

Channel
The basic

are sinbe

ound-generating part of the mus
1 chan %

s and each prodoc
with its own pit . bone, loudness

o synthesiser. There
2 oa single sound signal
1wl steren position.

Chard

a group of e same time, usually sta
and ending toge T 1ot are written togethe
but they play on different voices.

ing
AS A group

Chorusing
arn effect used 3
together with slightly di$4

richer by playing similar waveforms
erent frequencies. The frequency
vber than for phasing, and the separate signals
as a chorus of sounds.

difference
are sometimes

Decay

in particular, the decrea
note. The sound of a pia
of an organ has none.

2 in amplitude atter the start of a
no has a pronounced decay, whereas that
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Envel ope

wvard over times. The
and the pitch

Flat
an insteu
semitone,

of @

ot the next nots by one
signatwres, does the same for all

in the

icular name.,

e of Fow
of repetii] the sound s
in He M)y the

or Clow’ oa sol
ion pattern.
cycles per s

sy the rate
eguUency is
ond. Midotl e

capid variation of
Lgrial y produacing
g

another
> vy complex (like

o one
Fi1

haver

Fundamental
the lowest sinewave component of a periodic
Magmonic) . It sounds at the same
wavetorm, and is often the stronge

1w Fir

wavetorm (t

itoch as the completbs
harmonic {(that is, has the

[*Iss Eoamplitude) .
Gate
the Lgnial ntrols an envelope te ‘on’ send

the envelop the start of its
sends it to the start of its “of
amplitude envelopes, the on
the off «
send gate

ot f

of most
s the sound through and

el gate on signals, rests
nd ne gate signals.

M Ta tion, and gate
section. In the
shiorn le
orn turns it off. Notes
- osignals, and tie

i

Harmonic

a single sinswave component of a periodic waveform, Any
periodic waveform can be thought of as a series of sinewaves of
different freguencies, its "harmonics’, added together. Their
relative amplitudes determine the waveform’'s shape and therefore
t timbre of the sownd.

Instrument

e o that determines the sound used by a musical part.

The instrument is responsible for aspects of the sound that are
fixed from note-to-note, such as timbre, but not those that vary
in the playing of the music, such as pitch.

Kay

the particular set of pitches that a peice u for the notes of
the scale, described as the starting note of the scale (the key
note ) and the type of the scale, maior or minor,
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Key signature

the instruction to modify the pitches of
kay of the music following. The normal
suits the key of O maior, but since
adjacenrnt no varies up
modi fied fo vy other
at the new i note.

to suit the
nes of the notes
terval between

Modulation
rapid variation of a
producing new timbr
ey in the mi

by
# mocdul ation

X

e oof

Im music,
of mu

Noi se
a particular type of i fi The
sounds of waterfalls, and all

i as a mixture of an
with their relative
hight or Tlow
iw produced by ring

noiss-type WAF & .
infinite of =Tl
amprl it 5 miring whet
vowgh or smoobth ehoc. I practi .
modulation using pssudo-random wavetorms.

=0

Non-periodic (adjective)
having no identifiable
are typil

iod.  Norep
s like b

g g
ing obl

g ool o wavef orms
] and gongs.

il ar

ound of
most me

note
iroany

that

frequencies
€Y

Periodic (adjective)
o actly :

avefori

and aiv columns.,

3

A by e




Phasing
the sound
ditfaerent
different harmoni
srwooshing sound,.

waveforms with very

Pitch
@ musical m

h Foa not is usually
the octave range sbove middle O,
indicating the semitone within b

Junc 1. The
eecd from
Y Y

or Tlow’ a
2] asm ochave, me
s and note name (O, 1

g octave,

Player
ar obd
of ins

i orma
sondind

Fra Learg Just
of them as notes which are
i ATET have sounds
finished (s
while & ¢

oo of
e
and

e
may nob in

modulation
iati

[SF3

Semi tone
S The
ane
ro

i

Ore




Scale
the group of different note pitohes in one oo
up or down in order. The commonest
minor, which sach have seven nobes

ve, often played
are major and

Sharp
an instruction that raises the pitch of the next no by one
samitone, or if in the key signature, does the same for all

notes of a p lar name.

Sinewave

wave is very pure and
1o, sl
and the TV

are both

i - sOLEl Wi e can also

mearn a corntineing ter the as in the
case of sustain sto an elsctroni In an ADSBR

BN

ain el
whier: the

L Dpe e

eventual by

the ampl

Synchronisation

where the w; arm of i
ing 1t teo another

example vowesl

used
o ke

playing.

Tie
an instru

Lon that extend [iL=]

el y
it had
[

Timebase
the internal v e whioh aont
of musioc, like a riciuc o " s bha

Time signature

an indication of 2
It has L T
used to

the bar for the music
of b bt i A

Timbre
“tore

t
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and modul ation d

ermine the

of the
I
and the

uefe of

natural inst
two effects

Vibrato

& repeating wave
the instrument.

2ach seco
sounds.

L rig

on the basic pitch of each note by
Ttiex ]

usually betwesn two and six cyoles
ato is characteristic of electronic organ

Voice

an individual music-playving unit of the music synbthesiser which
can have its own instrument and its own notes to play. There
are sight voices avallable. Hach voice has a variable number of
channels.

Waveform

the shape of a ‘s vibration pattern. The waveform
determines the mbire of & sound., A periodic sound has an
easily-identifiable waveform since it rep on each cycle, but
a non-periodic pund has no ddentifiable repeating ovele and
therefore no fixed waveform.
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1= Errors

Error reporting and effects

Error Messages

[=la
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and relo
o udodn
brez vz

Bad chord
A oohoro groug

[l o

Bad command
& wered i firi
BT Taku!

Founmd i
tur e

Bad mod
This

B

In

Bad player number

ary PRELE

Bad string

Th e

Bad structure

T el

LAV




Bad voice
A attenpt W
il

Command onl

Division by zero
RS v

Escape
Thyz :

Extra number
Tt [CERCE a ruamiber

Extra string
T -

R AT

In player
& weeal e
! , Fowe




Mistake

No number

i#d 1. 4 1 S LI L ampty ok

tlvesr

OO

No such harmenic
i rivtink

CHAITE




No such waveform

d
=l

No room

and

String too long
The hamam tots

Too many levels
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strings
i ot the

Too many voices
411 @i i

i

Too many words
T 1 LA 1

Word deleted

foword e

82



Reference section



Wil

ription of every AMF

This chapter contains a concise des

are  ar wged by name
d on the

Y The entri
snary-type) ordser b

ch word has i
in a lexicographic
following order of

awn - ent.

ore o
% ] 1A af trailing chara only
the ing of otherwi -identical nam
5]

after Vol even Y oappears

for esample, LYAL appea
Vil

e Followes

The gene an sntry 1

wWorel rmams

A short in
FrEme , e
fFollowing:

2 oo

fry &

Comms

1

oty

the word can

and
For CILUMET
are

th
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<carriage return’> do nothing

The word with s carrisge return as its rame does nothing when

1.

<2

Tte $fun 1t line ends i ide definitions.

to repre

~sp do nothing

The word with a sir rame coe

“spvsp~spvsprsp™sp ' do nothing

The word with whern

MO e COmpr s

" start literal string
- b

ing

charactey A to the next " on the
string. B oa W

item on

amp e i

#x multiply two numbers

8BS



numberl number? ->  productnumber
The top two numbers are multiplied together, leaving the result.

ey

Examplas: goes o

#*+ add two numbers
number . nueber? > sunnunber

The top two numbers are added together, leaving the v

Example: 2O gnes to b
#+! add number to number at address

numbar addre o
The number is added to the number at the addre o top of it
H+ ! adding numbe and in most it
appears i ately MaAme . It will oper on

any addre and sha d with care to avoid

corrupting mamory.

ampleas i et !
“ variable)
#— subtract number from previous number
rimber 1 rumber? - differencenumber

ritant st a

From the one below,

ving the

#/ divide previous number by number
numberr 1 rumbe =ooguatient

number is divided

top

leaving the

4oFal
Hooquo
Zoremailn

resul

nuunber numk

ot bhe b

fLm




Exwamples: 4 11

. IF % non-destructive t

#12 swap two numbers

numbtrer 2 numberl - mumber o no

The top ftwo numbers are exchanged.
Examples: B85 #12 goes to 5oa
THOD" & #/ #H1Z HED @ Yonuml numd - remainder

#2 discard number
riumber

The top number is discarded,

ey

amplel 201 #2 goes Lo 2

B

#212 duplicate previous number
rumber? numberl -r number 2 nuaber i number?

The number under the top number is copisd to the top.
Example: TR 1 H to IR 0102

#2121 duplicate number and previous number
numbtrer 2 rumberl -3 number? numberl number? number i

Copies are made of the top two numbe

Exampleas: #2LEL goes to 4 7 4 7
1

#= IFC .0 M IF %4 non-destructive test

#213 rotate positions of top three numbers
riumberd number? numberl -> number? numberl number?
The number two down from the top is moved to the top.

-~

Example: IR 1 #2117 goes to 21 =

#< test previous number is less than number
numberl numberd  —~* flarg

A flag is left which is ON if the top number was less than the
one helow it, and OFF otherwise.

Examples: 4 0 goes to OFF
4 b # goes to OM
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#= test numbers are equal
e g

rtmbae

T

o

#? fetch number frum address
achelr

ol

T ois mainly

ampl e o 7 OROIT A
$+ add strlng to left end of previous string €> only

sthring — o sheing

"Mello b

- splxt str1ng after numbered character €>» only
; g ; tring left iy

Tha string tha ar position, lsaving
the remaini art undsrne

I+
Lh 2y bhe
Timit.

can e
[t
at the
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%12 swap two strings €3 only
“ingld i = d

21

Lo Mthers

§2 discard string €3 only

"hallo!

YA introduce comment

the rest of the

E=

b o

amplest

indicate AMPLE word

e b

fore a word s
3 word of b

word and nobt oas a

Namas.

One use
rapla

i the
AMPLE word or woro

od
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i ed

ion of the o
FLE word
bevel, oF wa

the AMP
from using i
winpnld obther
from & file

rp L

nla

okt
Wik
nor

) end parallel note group

g0



irf o mal

Command

F1



NN

. put line in text buffer Command




£

set music pitch

ramk

H set

music voice



wi b hout

ave

that the
they would otherwise

arr oot

and a s

mitone above D

277

give ‘Word deleted’ error €>» only

F

words ap

sy

in the b

of words.
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Command

b

alr

conmancds, Can
me o,

A

= oand B,

P ompt

s

> end word definition €» only

toey

perform ths enclo

¢ oand B odefine a8 new we
i wor s,
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definition, o

I W A LY £}

L3 play rest

T plays

wird

of  th gty oon

-

The 1eng
lengths

958



af note




2

argd groun words of the

RN

Qroup  con , the note plaving

N itoh musicovol e by N

play descending A

Loy &

ADSR create ASDR envelope




AGATE set amplitude envelope state
flag —~* .

whien in

AENV select amplitude envelope
nuanb e -

for u

the nom
amplilt

e et

AEMY selec
channel

The amp
wWwith the

The numbe

envelopes

urib il they

Fanlt envelope



ALIGN ensure text cursor is at start of line

AMP set amplitude

il

Command
APPEND add text of word to buffer Command
trirg .

: £ ¥
the last

camples

AND

Ml of the
1

roing
hoth

fumb

+1 ags




ASC <> only

mi d

ATTACK set attack time of ADSR envelope

DL ETT L witd of

[
AT

b play descending B

‘h pla B obhelow the last

Ses A for more

#B! store low byte of number at address
nuamb e -
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The low byvite of the numt
it.

#u!
onoany

L0 ] X

Im most o©
will ope
cars to

Mote that
addres

1o
1.

1o R

ample: Goin high byte of

#B12 swap high and low bytes of number
rrambrer L riLmk 2

The high and low by

#B? fetch byte from address

addy = rvambrer

rimber  with
Bigh byt




c play ascending C

the note

above the last nots

A for om

informa

c play descending C

the not

MO B

CHAN select

riambres

[RTRIE:

CHA Chhose that have besn
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$CHR convert number to character in ASCII <3 only
- ring

CLEAR clear text buffer

The

CODE call machine-code routine

]

COMPACT compact
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CYCLE set depth and period of cycle
Locnumber thram

P Ns

L

iment wordss

Vomet
oup oy pard
doddown over hald

%oselect envelops o
fAog period (GHz) oand o+

Yosiren pitoch sw
2 EMap

t

for modi fic




oot and aneg

A

atdon

moel i f
ahh

d play descending D

the note D below the

A for o more information.

DECAY set decay time of ADSR envelope

FrLamb

(RS ol

£y om
Mote that

Examples:

DELETE delete word Command
ring - .

DELETE
cynamic
actior

All

player s

should be wused with care as

DURATION wait for a period of time

106



EBIG set normal /magnified state of pitch envelope
£ 1 7 - .

|y

For pitobe

Mormal up by

amples
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EDIT put text of word in buffer Command
st ing

The t
t

with

EGRAD set envelope segment gradient
: s 4w

ELEV set envelope segment level




the nuaber

(inl gy

EMOD select envelope for modification




ESECT set up envelope sections
repriumbier  of frumber

in
the

@Y

aht it




EVEN leave ‘even channels’ group identifier
- riamber

SVEM CHAN O AaMe

et

F play ascending F

f play descending F

£ plays the note F below the

mer e dinformation.

FAST advance time
ramby e

ot

(all

474 ¢

FLUSH clear waiting sounds and reset time

are walting
cord of

play on the
me e
The sound

1ly by GO
1)y, and will

ayboard int
uged explic

done
Tine

Mppar
FLld

O




FOR( start definite loap €3 only

1 F
prin

M set depth of frequency modulation

[RE%y

o ent




play descending 6

Loy

the riod

Font Mmoo

set envelope states

113



 mnvelop

GO start all players together

g at
VoAt

with
ek

variable <> only

#IN wait for and get keypress

W rpamk

ne from
i
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%odnput
T

IDLE pass control

IF( start conditional € only

YIF end conditional
LA I W W}




INDEX 1leave loop index €> only

W o ot

INVERT set inversion state

o -




one o be

mew e 1nd

LEN get length of string €3> only

string —> abteing nu

ring the string.

null

iode wordd

LIST display text Command

The oont

o the

neginks

LOAD load file Command

and
and the

The file

SAVE.

Example:




MAX leave greatest of two numbers
- b Ve g e 0

ample:

MEM show memory usage in bytes Command

W

MIN leave least of two numbers
- 11l

T mumb

MInM goes o <
MODE enter specified display mode Command

ple: & W &
NEW discard user words Command

MEW should

o with

bree ©eEver

NL print new line
Carr I Al ine of i sent o mervimg the

cursor to the start of the nest line.

118



sense of flag
- £1 o

iam. LIN

NOTE( start note playing action €> only

e

anly output
ol

L oget not ]
“oturn envelope

This would by

ITCH ON G&

NOT

Tha 1%




3 amp ]

H+ o OHAN

LAE
FIT

RN T

rlaving

NOUT print number in decimal
muunber -,

o

5]

&NOUT  print number

[ o "

oDD leave ‘odd channels’ group identifier

. E e ramb e




the voice odd channels.

CHAM sole

e

mples: DD CHAR ON RM

OFF leave false flag
numbetr

OFF leaves O, representing the ‘false’ flag value.

Tt is wsed with commands
argument, and in logic

channeasl -g

24

< amgs L

paivalent

guenoy of
on the

enr




OR OR bits of number with bits of previous number
numbeerl nombe remes

the corresponding
operator 14 both the

[} f

.l ramlk f ]
munb

(ON o OFFY .
Examp 1 =
# 1 1of= DR %
A riLenb e 1o -1

#OUT send ASCII code to screen
number -~ .

$0UT print string &> only

$PAD pad string with spaces €> only
steringl number o i

BT L

PAGE set page mode state Command

flag —F .




PAIR leave specified ‘pair of channels’ group identifier
r -l rivunk e il

FOTR
[SES R

the two

Esxamp

PENV select pitch envelope

ritimb e

{along with

The nu i o 1e 26T " the ; 1 10, or oan

variable

current channel
On or OFf
of the gate:

®oan: move Lo
offr omove Lo

of ]
of OfF

ON FGATE
UFF FGATE

FEATE isw
amplitude

contyrol the pitoch envelops independently of the

PITCH set pitch

rambr et

FITOH sets the b

piteh of the current channel. The sum of

123



‘mollyoomp®

PLAY (

Hm

rentd

start

A

FLAY(

SOUND SCORE 16,
REF({ -2: 4 FORYC

M

Yo a

P
ohea

o Lrsicde

Aopid

FE

interac

CEGE YFOR

wor s,
for

partl

-y

partd

YREF

cderdrg
Q. oon

twi ple

YRLAY
YELAY

%oplay background notes
Live sound editing

<> only

plaver which is
aotb ng
the r




JPLAY end concurrent sequence

Wi ole

PNUM number

Ly L
ol sy

zero in the

0l arer .,

of

wimam g
L BOUNDY

Evample:s O CHAaMN -3 FOS % put

laft

"mobile" &
LMD

MID? 4 d#7 H
GATE 14 D I
-G 100 DURATION

PRINT set printer state Command
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flag ~> .

FRIMNT controls the printer.
axt sent to the soreen is also

wned on, all

NS

prin

ON INT turn printer on
OFF PRIMT  fwn prinber off

PVAR leave address of location for player variable €> only
.owoadde

acldr
It

of a r
normally us
a L mp ] WA
of up to nine plaver

location for

FYAR wvariab
but indeps

used in words
in & numbe -

QKEY test key status/get key
rwq ti g -

@ From the

A0,y O

inpui bwf¥ﬂru

o feom the tb
riLhmbiey .

shonald mot

TR

RAND? get random number
e ryenmbr e

RAND'!' set starting point for random numbers
. I
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REMD! sets the random number seed. For sach wvalue set by RAND!,

RANDT geners the same = of  number s .

Thea

sahtting

ed by RAMDT, so
gquance will

t number ganerat

riicular s

CpLiEnce

RELEASE set release time of ADSR envelope

RELEAGE
wWill nor

ent envelope, whi

Lope g
wming th
F01 1 ol

it o]}
Uoto
level than

REN renumber text Command

ranunbers the lines i at the fir

line is line 10 and s

REP ( start indefinite loop

IS

s
with

wiar e,

RO

TRy




)REP end indefinite loop €> only

an
conditio

REPORT report error location Command

REST( start rest playing action > only




two numb

JREST end rest playing action € only

$REV reverse the order of characters
Eoreve L g

The o

in the stri

mexefiyd

@ e

turn ring modul ation g}
turn s

The ohan
auwxiliary o
of its main

maltipli
itis

The timbre of the modol

oy the waveform




SAVE save file Command
string -

The ¢ t
memory i
anc the

i
cdoin the text
P OQram.,

e m
will

only
ore savi

d to the file

AR suld be
would otherwisse unnece

olel text

miz of maln word
avE reacly hoo run

line i the prompt, nob

SCAN repeat input line with variable number Command

SCAM a te oa line of wore
commands which e
the line and di
5 val to b

and then interprets Xals
vecube the line. O single number is supplied to
layed on the screen., The command keys allow
e on ganh cution of the line.

SOAN s mainly used for edperimenting with sound words, sweeping
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[AEaR =Nt
ZIRRN

SCORE prepare for new music

to pre

The in

the NO

Lbons to b

anplen

SHARE

numbetr of the player
ific sound ocommand i

, CHAMNE

SOUMD

and CHAND indep

ite own group of

%oalter veoice 1 of plaver 1



FLIF 1€

vert Lo own voices
7% dynamic voice assignment

FLAY

[SRR S

SOUMD

ares ©

SHIFT set pitch shift
number —>

SHIFT e
to the pi
which ie
wal

&

From micddle

e o

SHOW show user words

LA

& Sl

and

SIMPLEA leave identifier of simple amplitude envelope




HIMEFLEA the default amplitude envelopes ¢ ected by SOUND.

immediate at

a alightly
tiighlid o

of the same piltch.

SIFFLEA ie u

envalops on b

Evample:

SIMPLEACT select simple playing actions

SIMP playing

g for the player,

L] G L0 1 i o]

mple Sime

SIMPLEP leave identifier of simple pitch envelope
fhmb e

SIMF el

1]

SIMPLEW leave identifier of simple waveform
= rnambrer

SIME

o ke

SIME

T




It i doat the be of i “ument o and
by i : \

iritia

STOP stop players and sounds

v ma |

$5TR convert number to decimal string representation ¢ only

b rigy




&%STR convert

LIRS

#STRIP remove leadi €> only
4 - :

O EERTRINE riimby e

SYNC set synchronisation state

AN



SUSTAIN sets sustain level of ADSR envelope

RSN

set

ey sd

Al d .

Yodouble normal

TIE( start tie playing action

when & omuislo
They d

and

[atatwtRin]

sonred words
AKEPEOR
avent.
Ft

The TIE( .. PTIE sequen
supplied with one number:

Yo, and is

previotele

ion
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the

YTIE end tie playing action €> only

TIME leave value of time

tor o
time

TUNE set tuning of synthesiser

whol e syeb

allowi ner  instromente.,

in the rangs

JUNTIL ¢ exit from indefinite loop <> only

REF{ ... JREF enclo
indefinite numb

wordde that g =B El




VAL convert string to

unsigned decimal number
i RN W if

s ng &

e

vodesr .
Found,

Tey OOt 1o ON

VAL convert to

unsi

gned hex number <> only
i g numbey O iF

t

VERSION return version number

fem

VOICE select specifed voice of player

num




WAVE

ign v

AW,

select w

aveform

Elyin

vices to

e
LA

T




1w (.Z.! o

read point in
8 qeamk




rent

T E2TH 1
QN

SEAMN 2 hara

frampuave'

She cont
WHIY , into

Frarmonic wave
farm in

A dummy definit
that whatever the order of tha
to a file with anid the




ing

WMOD set current waveform
brezpe :

rimby e £ the

ahric wave

by MO,

WZERO clear harmonic and geometric waveforms

of number with bits of previous number
= ramb g
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