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void setup() { AOd—KZ= AL,

wavread (“sample.wav”)

playMusic () $ cmxscript 7714

}

T3E1T9 %,
void draw () {
// do nothing

}
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import Jjp.crestmuse.cmx.processing.*

class MyApplet extends CMXApplet {
void setup () {
wavread (‘'sample.wav”)
playMusic ()
}
void draw () {
// do nothing

}
}

MyApplet.start ("MyApplet")
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import Jjp.crestmuse.cmx.processing.*; m

CMXController cmx = CMXController.getInstance() ;

void setup () {
cmx .wavread (“sample.wav”) ;

cmx .playMusic() ;

}

void draw () {
// do nothing

}
=X#f13, CMXController®JavaDock R4 52 L.
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S cmx smf2scc myfile.mid

[myfile.mid] &EWD ZDIZHEMIDI 774 JLESCCXMLE R ICZE #2

$ cmx smf2scc myfile.mid -o mysccfile.xml
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$ cmx help
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IRZEMIDIZ74 )L (SMF) &1

EARBICIEMIDIT—TIILISHENBAMIDES A2 771 JLICESHLEED

Y Track | | Ticks Per
I Format Count Beat
MIDI—» Y 0or1 > FSwuos - 1A EtickT
271 T H
T NoteOn nn=60 vel=100
rack —» \
No. 0 L FILY 454 L 480 ticks
NoteOff nn=60 vel=100
EndOfTrack
NoteOn nn=48 vel=72
Track —» ‘
No. 1 L FILY YA L 960 ticks

NoteOff nn=48 vel=72
EndOfTrack
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void setup () {
def mid = readSMFAsMIDIXML (“sample.mid”)
mid.println ()

}

void draw() {
// do nothing

}
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<?xml version="1.0" encoding="UTF-8""?> M I DI XM L@WJ

<!'DOCTYPE MIDIFile PUBLIC "-//Recordare//DTD MusicXML 1.1 MIDI//EN"
"http://www.musicxml.org/dtds/midixml.dtd">
<MIDIFile>
<Format>1l</Format>
<TrackCount>2</TrackCount>
<TicksPerBeat>480</TicksPerBeat>
<TimestampType>Delta</TimestampType>
<Track Number="1">

<Event>
<Delta>1920</Delta>
<EndOfTrack/>
</Track> —
<Track Number="2"> SMFO) EJ%O)J_I“/OL“JE*U
<Event>
<Delta>0</Delta>
<NoteOn Channel="1" Note="67" Velocity="100"/>
</Event>
<Event>
<Delta>0</Delta>
<ControlChange Channel="1" Control="7" Value="100"/>
</Event>
<Event>
<Delta>0</Delta>

<ProgramChange Channel="1" Number="0"/>
</Event>



<Event>

<Delta>360</Delta>

<NoteOff Channel="1" Note="67" Velocity="100"/>
</Event>
<Event>

<Delta>0</Delta>

<NoteOn Channel="1" Note="69" Velocity="100"/>
</Event>
<Event>

<Delta>120</Delta>

<NoteOff Channel="1" Note="69" Velocity="100"/>
</Event>
<Event>

<Delta>0</Delta>

<NoteOn Channel="1" Note="67" Velocity="100"/>
</Event>
<Event>

<Delta>240</Delta>

<NoteOff Channel="1" Note="67" Velocity="100"/>
</Event>
<Event>

<Delta>0</Delta>

<NoteOn Channel="1" Note="65" Velocity="100"/>
</Event>
<Event>

<Delta>240</Delta>

<NoteOff Channel="1" Note="65" Velocity="100"/>
</Event>
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SMFASCCXMLICZ#1L CHE R

void setup () {
def mid = readSMFAsSMIDIXML (“sample.mid”)

def scc = mid.toSCCXML ()
scc.println()

}

void draw() {
// do nothing

}

e readSMFAsMIDIXMLXYy KC—HMIDIXMLWrapper
F7T VMRS

e toSCCXMLXAYyRTSCCXMLWrapperZd 7/ MC
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SCCXMLDA!
<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE scc PUBLIC "-//CrestMuse//DTD CrestMuseXML SCCXML//EN"
"http://www.crestmuse. jp/cmx/dtds/sccxml.dtd">
<scc division="480">
<header/>
<part ch="1" pn="0" serial="1" vol="100">
<note>0 360 67 100 100</note>

<note>360 480 69 100 100</note> MIDI>—2r>H5 M
<note>480 720 67 100 100</note> L M
<note>720 960 65 100 100</note> r’f“/#)lh@@]kﬂiﬂ'ﬁ_%nﬂ

<note>960 1200 64 100 100</note>

<note>1200 1440 65 100 100</note> F¥VRIBES(cn). HEBES (pn).

<note>1440 1920 67 100 100</note> | 4ef|_. ) o
<note>1920 2160 62 100 100</notes 3714 (vol)ZpartDEtEe L Caed

<note>2160 2400 64 100 100</note>

<note>2400 2880 65 100 100</note> | JEBRNIIFANELCIZIREDEM X
<note>2880 3120 64 100 100</note>

<note>3120 3360 65 100 100</note>
<note>3360 3840 67 100 100</note>

</part>
</scec>
onset note off
time number! velocity

offset velocity
time



SCCXMLD#EE

header FURREAEZIZTERETS
CE .
sccEx > onset=0 offset=360 notenum=67 vel=100 |«— noteE%X

onset=360 offset=480 notenum=69 vel=100
onset=480 offset=720 notenum=67 vel=100

partExE » onset=0 offset=960 notenum=36 vel=75 < | noteEFH
onset=960 offset=1920 notenum=31 vel=72
Pn=38 1| | onset=1920 offset=2840 notenum=38 vel=73
vol=z80 I

e SCCXMLIZ, 1 DDsccERTHERIND
e scCEXRIE. 1DDheaderBEREOVEU LDpartERTHERINS
e partBZHRIL. OBILL LD noteBRTHEAIND (BICEHBHY)
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void setup() {
def file = readfile(“sample.xml”) JavaZs EDIZEIZ
MBISSLCTY V> Fv b
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void setup () {
def scc = readSMFAsMIDIXML (“sample.mid”) .toSCCXML ()

scc.eachpart { p ->

p.eachnote { n ->
println(n.onset() + ™ “ + n.offset() + ™ % +
n.notenum() + " Y + n.velocity())

}
}
}

void draw() {
// do nothing

}
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE score-partwise PUBLIC
"-//IRecordare//DTD MusicXML 1.0 Partwise//EN"
"http://www.musicxml.org/dtds/partwise.dtd">
<score-partwise>
(FREg)
<part-list>
<score-part id="P1">
(FRBR)
</score-part>
</part-list>
<!--:=============================-->
<part id="P1">
<measure number="1">
<attributes>
<divisions>8</divisions>
(FhBgR)
</attributes>
<direction placement="below">
<direction-type>
<wedge default-y="-72" spread="0"
type="crescendo"/>
</direction-type>
<offset>3</offset>
</direction>
<note>
<pitch>

<step>E</step>
<octave>4</octave>
</pitch>
<duration>8</duration>
<voice>1</voice>
<type>quarter</type>
<stem>up</stem>
<notations>
<articulations>
<staccato placement="below"/>
</articulations>
</notations>
</note>
<note>
<pitch>
<step>G</step>
<octave>4</octave>
</pitch>
<duration>8</duration>
<voice>1</voice>
<type>quarter</type>
<stem>up</stem>
<notations>
<articulations>
<staccato placement="below"/>
</articulations>
</notations>

</note>
<note>
<pitch>
<step>C</step>
<octave>5</octave>
</pitch>
<duration>16</duration>
<voice>1</voice>
<type>half</type>
<stem>down</stem>
<notations>
<fermata type="upright"/>
</notations>
</note>
<direction>
<direction-type>
<wedge default-y="-71¢
spread="12" type="stop"/>
</direction-type>
<offset>-3</offset>
</direction>
</measure>

<'-_========================_-

<measure number="2">
<direction placement="below">
<direction-type>

LU &g
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Lesson 1&E#RIC, CMXApplet®Dreadfile Xy RT

774 EFHMAIAL (MusicXMLWrapperd 7z 1851 3)
void setup() {

def musicxml = readfile("sample.xml")
musicxml .eachnote { note ->

if (note.hasArticulation("stacatto") ({

/* RYIA—KDHoIEZSDINIE */

} else {
[/* RZYA—IDRED>T-EZDIIE */

def notations = note.getFirstNotations ()

if (notations != null && notations.fermata() '= null) {
/* TTILY—IDHo/cEZDIUIE */

} else {

/* TTIL—IDEDoT-EZDUIRE */
}
}
}

void draw () {
// do nothing

}
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T‘i;x?ﬁ E 7_ 9@1tb(')‘n-;

/EE#OD’ EHENSDES (deviationT —4 ) LT 5.
EINPDT?
deviationD & &1, DeviationDataSet7 5 X &{E .

BRIOKRIZRE<TBICIE, addNoteDeviationZ{F .
addNoteDeviation(attack, release, dynamics, endDynamics);

\l/

v \ \
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KW IE L) (D F - /éﬁH#S&'U;&O HAEEAET1.0& LB E
MoEFORIAT1.0&LIETE

o TUREZZDICIE, addNonPartwiseControl&{F-.
addNonPartwiseControl(measure, beat, “tempo-deviation™, value);
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void setup() {

def musicxml cmx.readfile ("sample.xml")

def deviation = new DeviationDataSet (musicxml)

musicxml .eachnote { note ->
i1f (note.hasArticulation("stacatto"))

deviation.addNoteDeviation (note, 0.0,
-note.actualDuration()/2, 1.0, 1.0)

def notations = note.getFirstNotations ()

if (notations != null && notations.fermata() '= null)
deviation.addNonPartwiseControl (note.measure () .number (),
note.beat (), "tempo-deviation", 0.5)

}

def devins = deviation. toWrapper ()

devins.finalizeDocument ()

devins.writefile("deviation.xml")

devins.toSCCXML (480) . toMIDIXML () .writefileAsSMF ("result.mid")

}

void draw() {
// do nothing

}
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Step 1 BHEDEY1—ILEHEARHETED
e T, REBETOEEEMIDITNNAIRAICHATZTATS A
o createVirtualKeyboard - -+ [RIBEBEDE 21—l
e createMidiOut -+ - MIDIT/NARICHANTBEI21—I)L

void setup () {
def vk = createVirtualKeyboard()
def mo = createMidiOut ()
addSPModule (vk)
addSPModule (mo)
connect(vk, 0, mo, O0)

}

void draw() {
// do nothing

}
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SPModuleDH 795 R EER T BICIE, JRDIDDAY Y R%ES

class PrintModule extends MySPModule ({

def execute(src, dest) {

CICEY 21— TARINIBANZAECNT S
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PrintModule D &E & 75 &1
 PrintModuleld, RIEEBDEET—9 %2 (F7EY, BIE
®RL, TOEFHNTS
« JEZET—413, MIDIEventWithTicktimeZ > X &L TIRD
j src[0]HA*MIDIEventWithTicktimeZA 7> 9 N2 DT,
NBIRAYYRAFERLZDE, dest[OlICFD F Fadd

class PrintModule extends MySPModule ({

def execute (src, d.é%‘

BAAF v RILDS dest[Fv>xI&EE].add(HAHTF—%)
} Bonfr—InNZIiHD ETNIET—IDNEHNIND
=)= = B
4O, src[0]H 4 [O)lZ. dest[0].add(MIDIF—%)
AHEHAMIDIFZ—4 EEnIELL




class PrintModule extends SPModule {
def execute(src, est) {

// src[0]DBARAT—HFANSLNET =YL NEE
def (status, datal, data2) =
src[0]. getMessageInByteArray()

/| MBLERT—YRANLNET—INRLMNBERERT
println(status + " " + datal + " " + data2)

/] ANAZINET—9%FDFEEH
dest[0] .add(sxrc[0])

}

def inputs() {
[MidiEventWithTicktime.class]

}

def outputs () {
[MidiEventWithTicktime.class]

}
}




(#Z)

void setup () {
def vk = createVirtualKeyboard ()
def pm = new PrintModule ()
def mo = createMidiOut ()
addSPModule (vk)
addSPModule (pm)
addSPModule (mo)
connect(vk, 0, pm, O0)
connect (pm, 0, mo, O0)

}

void draw() {
// do nothing

}
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MusicRepresentationf 97T —X
BB DT —A1EE%=EIRTDEHEDE LT, MusicRepresentation
EVDAVITI—ADNABINTWSDT, INZzFAT 3.
T, Io%F<MusicRepresentationDAI VAV R=HAELLD.

setup XYY RDRAT:-
def mr = createMusicRepresentation (2, 4)
N — TNEEICAE
BRzEDD

CDEXFETIE, LAY —D
1DERWVWEDIRRELRD T, "Sé‘ Q Q Q @ @ Q Q Q

AOTF4LAv—%ZEMLLD.

def notenames = ["C", "C#", "D", "D#", "E", "F",
" F# " 14 "G" 14 "G# " 14 "A" 4 "A# " 4 "B"]
mr . addMusiclayer ("melody", notenames)
L r—n&EE _J N TDLAT—DEERNEYSS

MXFHITIEE BED—B%XFIDEIITIHEE



MusicElementf ¥ 7x—X
RIS, SENMLAEAOTALATVT—DERERZWVWAVNASWLNL>THLD.
%E%cmusicElement4y971—7«o>7r7‘91/7 L THRbHNS.

def e0 = mr. getMu51cElement("melody", 0,

oamaanin o @@@@@@@@

CDER=ZEIS
CDERICIV]IEIETVRELTEYMLTHED.
IETFVREEY NG BICIE, setEvidence XV y R&{FD.
e(0.setEvidence ("G")
CDBRDFIEZWMIHEEZHALTHLD."GICIET VY R %
TYRLEEDEDS, p("G")=1, p(FNLULHN)=0 IC72BIXT .

notenames.each { x ->
println("p(" + x + ")=" + e0.getProb(x))

}




SEI, TORDERDEZEICHEREZEZY ML THELD.

def el = mr.getMusicElement ("melody", 0, 1)
el .setProb ("A", 0.6)
el.setProb ("F", 0.2)
el.setProb ("G", 0.1)

BRI ZEEWVINILIL, getMostLikely Xy RTES TX5.

println (el.getMostLikely())

generate XYY REFHE, Y MINTVWBERDHICREST,
SV LSRNV EH 1T 3S.

20.times {
println(el.generate())

}
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MusicRepresentation EDIREEEWekaD R/ P77 xy MIOE—L,
Weka L THERMRZ1T> T, TDFERZHU'MusicRepresentation

ICaAE—95%
CIDENEEINT
1) WekadDXRAT 732y NMIOE—

Bayes Network Editﬂr =[O =

File Edit Tools WView Help

|
2) Weka - THESR#EER

X054

410000 0000 imegau%
:IO)_EP Q Q Q Q Q Q —— vl

4| | Il | IC

3) Weka TOEtE#E R AMusicRepresentation|C g Libution of node ni changed

FDOHITIE, AOT1ICET B IEEHRZWeka ETlE'n1 ]2,
O—NRICET3EHZ N2 ARLTWBI EAFIIRELTLWS.
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1.Weka ETRADTURYMNER LT, 771 IVICIRTE
o ERTBBRICIL, [BaD./—RA MusicRepresentation @
EDLAT—ICRHIGTBDNEEADIE
« B/—RDEYIBEDEEE, MusicRepresentation £ T
WIHTDLAV—TDEYIBEDEHRD —HTHIE
2.Weka~DIaAE—7E=BEIMICIT>T<NL 5B BayesianCalcu-
lator | A7 U N a{ERK

3.Weka&MusicRepresentation D3 &7~ 9
[BayesianMappingl 47 < 7 hzBayesianCalculatoric & &k

4.BayesianCalcultor=MusicRepresentation & £k

5.%H &1, MusicRepresentationh S MusicElementZzEN{§ LT
setEvidenceZRETNIE, BEIWICHZRL TN



0. MusicRepresentationZ4 7 M {ERK
Lesson 4%%%(C, MusicRepresentationZ 7 7 ha{ERR L LS.

def mr = createMusicRepresentation(l, 4)

RIS, LAY —%2DE>THLD.
ZZTIX, &ai%&llayerl], MNayer2] &35 (ARTIIATHLL).
F7=, layerTI2"A" "B"M2DODIEE, layer2iZ"X" "Y' D2ODIE%

EYD2H5DETS.

def valuesl = ["A", "B"]
def values2 = ["X", "Y"]
mr .addMusiclayer ("layerl", valuesl)
mr .addMusiclayer ("layer2", values2)

- C ¥ ClLosson 40N avert[ (0 ()
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1. Weka CRAVT VR YNEES

Weka TEYRENRAIT o2y N2{E>T, BIFXMLIERA TREFELLD.

Bayes Network Editor g | 3 s i
: TRER

o FeIFEE>7/-MusicRepresentation&E d

= e LA —1, ED/—RICHIET 0%
EZIRDSEDIE.
= « ZZTIE, MNayer11hTn1 i, MNayer2

D2 IS RLTWS.

T osst il o & ) RAEYDBIEIE, MusicRepresen-
: | tationfAIDXF T BL AT —DEYDBE
] o ICBhEBIE

° LS XA PN
ZZTIE, MNayer1 IDfEZ N1 1ICTE—LT layer11&In11DEY2BEATA", "B

WekaDReRHtsptsE RO Tn2 ) ofEs | » [layer2]&ETn2] DEYHIBED"X", "Y"
B layer2]ICOE—93, WD ZMEE




2. BayesianCalculatorZd 7> = M {ERK

usicReprensetationMHBEZ&IC

BayesianCalculator?®

IET VANV EIN BETPoT<ND
tzy I\‘STLf:Il:“j_-“;\;Weka DRATT Ry MIAE— )
Weka 0)/\“4?777‘/?\“/ N ECHERERZET ><'
EE%?’EE@OD%%;MusicRepsentationL:E?‘ )

/* Weka TIRELIERAD T R NDIT7A W =G HFIADERD */
def bn = new BayesNetWrapper ("mybn.xml")

/* BayesianCalculatord 7Y =7 NDVERK (FRAIAATERAD T Ry N e
IEETS) */

def bc = new BayesianCalculator (bn)




3. BayesianMapping A7 9 M {ERK

MusicRepresentation & Weka DRAT 72y MO IGEREESH
BayesianMapping4 7>z hDIEY F:
new BayesianMapping(L1¥—4%, 0, 0, /—K 4%, bn)
MusicRepresentationfdl Wekaffl SZEEFTARAAT
\ ‘ NATVT 2V FRY b
Bl layerl @i BEODEBRICIET VAN EYININEZEES
[F> new BayesianMapping('"layerl", 0, 0, "nl", bn)
layer] @ i BHOERH GEID n1 ISR i
A addReadMappingXYVvy KT
aver Q Q Q Q e 51 BayesianCalculatorl &%
layer2 Q Q Q —EliE2 s addWriteMapping XVv R T

BayesianCalculatoriZ &k

layer2 0 | BEHDEFRH HRID n2 IS L}
[E> new BayesianMapping("layer2", 0, 0, "n2", bn)

bc.addReadMapping (new BayesianMapping("layerl", 0, 0, "nl", bn))
bc.addWriteMapping (new BayesianMapping ("layer2", 0, 0, "n2", bn))
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#21%, BayesianCalculatorz=MusicRepresentationiZ & &9 1L
ElwT T

mr .addMusicCalculator ("layerl", bc)




5. MusicRepresentationiC TETF VR ZEt vk

e LMV —Tlayer1 |IORHDERICTA"2*TETVAELTEYE
e LAY —Tlayer2 | DER#MDERNHERICEFHF INNILOK

def el = mr.getMusicElement ("layerl", 0, 0)
el .setEvidence ("A")

def e2 = mr.getMusicElement ("layer2", 0, 0)
println (e2.getProb ("X"))
println(e2.getProb ("Y"))

LAV —Tlayer1 |D2FHDERIC'B"Z2TETVRELTEYH
e LMY —Tlayer2 | D2BHDEZRNBFNICEF INNILOK

def e3 = mr.getMusicElement ("layerl", 0, 1)
e3.setEvidence ("B")

def e4 = mr.getMusicElement ("layer2", 0, 1)
println(ed4.getProb ("X"))
println(ed4.getProb("Y"))




JOT S L) AN TR
void setup () {

def mr = createMusicRepresentation(l, 4)
def valuesl = ["A", "B"]

def values2 = ["X", "Y"]

mr .addMusiclayer ("layerl", valuesl)

mr .addMusiclayer ("layer2", values2)

def bn = new BayesNetWrapper ("mybn.xml")

def bc = new BayesianCalculator (bn)

bc.addReadMapping (new BayesianMapping("layerl", 0, 0, "nl", bn))
bc.addWriteMapping (new BayesianMapping("layer2", 0, 0, "n2", bn))
mr .addMusicCalculator ("layerl", bc)

def el = mr.getMusicElement ("layerl", 0, 0)
el.setEvidence ("A")

def e2 = mr.getMusicElement ("layer2", 0, 0)
println(e2.getProb ("X"))
println(e2.getProb ("Y"))

def e3 = mr.getMusicElement ("layerl", 0, 1)
e3.setEvidence ("B")

def e4 = mr.getMusicElement ("layer2", 0, 1)
println(ed4.getProb ("X"))
println(ed4.getProb ("Y"))

}

void draw () {

}
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« Web: http://cmx.sourceforge.jp/
http://sourceforge.jp/projects/cmx/

« X—)U: kitahara [at] kthrlab.jp


http://cmx.sourceforge.jp/
http://sourceforge.jp/projects/cmx/
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