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AMBYCZHRA ¢ ¢ = new CO:

b.doSomething(c);
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Import jp.crestmuse.cmx.commands.™;

public class CMXTest1 extends CMXCommand {
public static void main(String[] args) {
try {
CMXTest1 t1 = new CMXTest1(); t1.start(args);
} catch (Exception e) {
e.printStackTrace(); System.exit(1);
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1 INWETL D = X (SPExecutor. MidilnputModule,
MidiOutputModule) M1V XF VX ZVERT B

SPExecutor:

SPExecutor exec = new SPExecutor();

MidilnputModule: EB15|#ICMIDIZ /N1 X$ERE

MidiOutputModule: B15I18ICL ¥V — /N =EE
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Java Sound APIZE EEJclc< WEH D

static MidiDevice getDevice() throws Exception {

MidiDevice.Info[] info=MidiSystem.getMidiDevicelnfo();
for (int 1 = 0; 1 < Iinfo.length; i++)

1n, 1

System.out.printin(i+“: “+info[i].getDescription());
System.out.print(*ENEFENKTI N, “);

BufferedReader r = new BufferedReader
(new InputStreamReader(System.in));

int n = Integer.parselnt(r.readLine());

return MidiSystem.getMidiDevice(info[n]);
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1 INWETL D = X (SPExecutor. MidilnputModule,
MidiOutputModule) M1V XF VX ZVERT B

SPExecutor:
SPExecutor exec = new SPExecutor();

MidilnputModule: EB15|#ICMIDIZ /N1 X$ERE

MidilnputModule mi
= new MidilnputModule(getDevice());

MidiOutputModule: B15I18ICL ¥V — /N &IEE
MidiDevice dev = getDevice();
dev.open();

Receiver r = dev.getReceiver();
MidiOutputModule mo = new MidiOutputModule(r);
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MIDIAFIF /1 X & L TVirtualKeyboardZ{#HES
VirtualKeyboard vkb = new VirtualKeyboard();

MidilnputModule mi = new MidilnputModule(vkb);
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Receiver r = MidiSystem.getReceiver();

MidiOutputModule mo = new MidiOutputModule(r);



2 MEBIELED 1—JU (MidilnputModule,
MidiOutputModule) %ZSPExecutor(C &I B

exec.addSPModule(mi);
exec.addSPModule(mo);
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exec.connect(mi, O, mo, 0):
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exec.start();
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Import jp.crestmuse.cmx.amusaj.sp.*™;

import jp.crestmuse.cmx.sound.*;

Import javax.sound.midi.*;

import java.io.*;

public class CMXTest2 {

// ZC|CgetDeviceXVw R&E JE—
public static void main(String[] args) {
try {
SPExecutor exec = new SPExecutor();
MidilnputModule mi = new MidilnputModule(getDevice());
MidiDevice dev = getDevice();
dev.open();
Receiver r = deg.getReceiver();
MidiOutputModule mo = new MidiOutputModule(r);
exec.addSPModule(mi);
exec.addSPModule(mo);
exec.connect(mi, O, mo, 0);
exec.start();
} catch (Exception e) {

e.printStackTrace(); System.exit(1);




import jp.crestmuse.cmx.amusaj.sp.*;
import jp.crestmuse.cmx.sound.™;
Import javax.sound.midi.”;
public class CMXTest2 {
public static void main(String[] args) {
try {
SPExecutor exec = new SPExecutor();
VirtualKeyboard vkb = new VirtualKeyboard();
MidilnputModule mi = new MidilnputModule(vkb);
Receiver r = MidiSystem.getReceiver();
MidiOutputModule mo = new MidiOutputModule(r);
exec.addSPModule(mi);
exec.addSPModule(mo);
exec.connect(mi, O, mo, 0);
exec.start();
} catch (Exception e) {
e.printStackTrace();  System.exit(1);

(VirtualKeyboard{EFakR)
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Button < MyActionListener © + %
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JButton b = new JButton(“XYZ");
b.addActionListener(new MyActionListener());

class MyActionListener implements ActionListener {

public void actionPerformed(ActionEvent e) {
[/ TR U EI NIz &S DUIE
}
}
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import jp.crestmuse.cmx.amusaj.sp.”;
Import jp.crestmuse.cmx.amusaj.filewrappers.”;

class PrintModule extends SPModule {
public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest)
throws InterruptedException {
// C C(CALEAA & it
}

public Class<SPElement>[] getlnputClasses() {
/! BADNF v URIVBRITINFTEDD S XDEF & return
}

public Class<SPElement>[] getOutputClasses() {
[/ BFHRTDF v UXRIVICHTI T B S XDECHZ return
}
}




getlnputClasses / getOutputClasses

« A EEIC, ! |
F v UXRIVE =1 MidilnputModule
MidiEventWithTicktime
AT 10~ PrintModule

¥ 604,
MidiOutputModule

public Class<SPElement>[] getlnputClasses() {
return new Class[ J[{MidiEventWithTicktime.class};

¥

public Class<SPElement>[] getOutputClasses() {
return new Class[ J[{MidiEventWithTicktime.class};

}
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BLAIDNEZTHFND1D, s=new String[1{"a", “b"}I.

s=new String[2]; s[0]="a"; s[1]="b"; &3




execute (1/2)

void execute(SPElement][ ] src,
TimeSeriesCompatible<SPElement>[] dest)

Src dest
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execute (2/2)

public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest) throws ... {
MidiEventWithTicktime evt

= (MidiEventWithTicktime)src[0]; @
byte[] msg = evt.getMessage().getMessage(); Q
if (msg.length == 3)
System.out.printin(msg[0] +” “+ msg[1] +“ “+ msg[2]); k&S
dest[0].add(evt); @

}
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Step 1O~

0> I

LUTFDE D ZEBIMU LD

PrintModule-1 >~ X5 > X (MDA
PrintModule pm = new PrintModule();

- X

PrindModule%& SPExecutor(C &

exec.addSPModule(pm);

T 21— ILDDIEETAZELUTDLDICER
exec.connect(mi, O, pm, 0);

exec.connect(pm, O, mo, 0);



import jp.crestmuse.cmx.amusaj.sp.*;
Import jp.crestmuse.cmx.sound.”™;
import javax.sound.midi.*;

public class CMXTest3 {
public static void main(String[] args) {

(FE&)
PrintModule pm = new PrintModule();

exec.addSPModule(mi);
exec.addSPModule(pm);
exec.addSPModule(mo);
exec.connect(mi, O, pm, 0);
exec.connect(pm, O, mo, 0);
exec.start();

(FREE)
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MidiEventWithTicktime(MidiMessage message,
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public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest) {
MidiEventWithTicktime evt
= (MidiEventWithTicktime)src[O];
byte[ ] msg = evt.getMessage().getMessage();
if (msg.length == 3) {
byte[] msg2 = new byte[] {msg[0], msg[1]-4, msg[2]};
ShortMessage sm = new ShortMessage(msg2);
MidiEventWithTicktime evt?2
= new MidiEventWithTicktime(sm, O, 0);
dest[0O].add(evt2);

h
dest[0].add(evt);

}
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SMFPlayerJ 5 X & X (E K0
(import&Hi&)

public class CMXTest4 {
public static void main(String[] args) {
(—Ebal)

exec.connect(mi, O, pm, 0);
exec.connect(pm, O, mo, 0);
SMFPlayer player = new SMFPlayer(r);
player.readSMF("banso.mid”);
exec.start();

player.play();
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TickTimer: IRERZI & tick8{i1 TR I getTickPosition()
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SMF: TickTimer-r 39— 11 X &E&E
getTickPosition)ZFU T &, IRAEBEPRDOSMF(C
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mi.setTickTimer(player);
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public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest) {
MidiEventWithTicktime evt
= (MidiEventWithTicktime)src[O];

byte[] msg = evt.getMessage(). getMessage()

mn, B i

System.out.printIn(evt.music_position +
+ msg[O] +" “+ msg[1] +
dest[O].add(evt);

1 1

+ msqgl2]);

}

MidilnputModulelZsetTickTimer&d N T uL\NIF,
ZCh o5 NdMidiEventWithTicktimezd T2 1 0 I,
music_positionE WO ZEMNSKZZD C EMTE D,
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Import java.awt.*;
import java.util.™;
class Pianoroll extends Frame {
ArrayList<TickAndNoteNum> | = new ArrayList<TickAndNoteNum>();
Pianoroll() {
setSize(600, 300);
setVisible(true);

}
void addNoteOn(long tick, int notenum) {

l.add(new TickAndNoteNum(tick, notenum));
}
public void paint(final Graphics g) {
super.paint(g);
for (TickAndNoteNum x : I)
g.fillRect((int)(x.tick / 25), 900 - 10*x.notenum, 10, 10);

}
¥




GUIDEBDZ{ED CTHKD (2/2)

class TickAndNoteNum {
long tick;
int notenum;
TickAndNoteNum(long tick, int notenum) {

this.tick = tick;
this.notenum = notenum;

¥
¥
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(import&Hg)
class PrintModule extends SPModule {
Pianoroll pianoroll;
class PrintModule(Pianoroll pr) {
pianoroll = pr;

¥

(HrfEg)
public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest) throws ... {

(CCOHEERIFRIXSART)

PrintModuleMexecuteXVYw RS E 7 ) O—)LICEHBNSE
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public void execute(SPElement[] src,
TimeSeriesCompatible<SPElement>[] dest) {
MidiEventWithTicktime evt
= (MidiEventWithTicktime)src[O];

byte[] msg = evt.getMessage().getMessage();
pianoroll.addNoteOn(evt.music_position, msg[1]);

dest[0].add(evt);
pianoroll.repaint();

executeXYVw ROAT, printinO{0HOICE7 ) O—-IbIC
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MusicRepresentation class
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Dataflow API

Each note is a discrete random variable

Once an evidence is set to any node, calculators are automatically
called to update the probabilities of other nodes
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musical content and knowledge including:

Extensible framework for describing various types of

» Score: what piece is performed
* Deviation: how the piece is performed

* Audio features: how the performance sounds
» Music structure: what phrasing is intended by the performer

e Others

Piece

Issues Deviaiion

— 1 >~

AQviation B

- Extensibility _—/

* Many-to-one linking

Audio | Audio Il |---

Struct. i |-

« Compatibility to existing formats
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Solution

« Data at different layers are described in different
formats and linked to each other

, GroupingXML, MetricalXML, Time-spanXML
User-defined XML 5 1 Sirom 51
: : o 25150 /(g\ |
Group #2 $fro}q $to tentative
S~ \ y P

=\l /J

Deviationinstance XML
(\ompo andpedaing) | A:0.0, R:0.2, D: 0.6
N
N

Lm AOO, R:-0.5, D:1.1
>

4
Extraction

\ — —~ T
2 N MPEG-7, ACE XML,
L % g
5 & g —
= £(  mMDixme ) § () =SI=ES=E6
= 5 Chi, Noteon, 60,100 | § | =
= 2 |480 o E
c c €
8 = Ch2, NoteOn, 48, 72 | £ i
c | 2% ch1, NoteOff, 60, 100 |4mmp| | .. T Extraction
= 10 ] m— Waveform
75 \_ / \ ’ 4
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Main merits of this approach

* Anyone can extend the descriptors by adding new
original formats

* Different data (e.g. deviation) can be linked to the
same content (e.g. score)

* An existing de facto standard format, if any, can be
adopted for each layer
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Description of melody

* MusicXML is adopted

Description of deviation

* We designed a new format Deviationlnstance XML
« Basic concept: to separate macro- and micro- deviations

[tempo expression]

tempo tempo-deviation
basic tampo local tempo
EPM{hﬂspnmmm: ratico of e

valid unti] et <tempss> | valid vesil the end of beat

base-dynamics

- [loudness expression|

| dynamics

base dynamics of a
ralio of & certam v
m <partwise=

ity

dynamics deviafion of each note
ratio of & base-dynandcs of the pan
M <noewl se =

- [note deviation]

cattack> <releases

SETER (R

7 |-.___- !
Eigg; w .' .

cdynam u__- cend J mamics>

fhasp -- 3 e e B -
dynamics > I ‘[ [I
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Description of audio features

« AmusaXML (original) and ACE XML (by Fujinaga Lab.)

Description of music structure

* MusicApexXML (original)
* [ree structure of phrasing in which the leaves link
to note elements in a MusicXML document

MusicXML
Group

: : [—
Group Group

LY NIE Sy

XLink
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