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Abstract

The purpose of this paper is researching musical elements to analyze plagiarism between two
sources. We first search digital music elements to analyze music source and examine how to use

these in plagiarism analysis using compiler techniques. In addition we are used open source Java
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API JFugue to process complex MIDI music data simply. Therefore we designed music plagiarism

analysis system by using MusicString which is supported in JFugue and construct AST after

investigate MusicString’s syntax processing elements to manipulate music plagiarism analysis

efficiently. So far music plagiarism analysis is evaluated emotionally and subjectively. But this

paper suggests first step to build plagiarism analysis systemically. If this research is well utilized,

this is very meaningful to standardize systemically which music is plagiarized or not.
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35 ACOUSTIC_BASE_DRUM 59 RIDE_CYMBAL_2
36 BASS_DRUM 60 HI_BONGO
37 SIDE_KICK 61 LOW_BONGO
38 ACOUSTIC_SNARE 62 MUTE_HI_CONGA
39 HAND_CLAP 63 OPEN_HI_CONGA
40 ELECTRIC_SNARE 64 LOW_CONGO
M LOW_FLOOR_TOM 65 HIGH_TIMBALE
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HEE 9F S22 Y 19 B gow EAw
WEE Wer AF AAsks $Aee Yol us Ay
&]‘ [e)

JFugue Constant Beats Per Minute (BEFM)

Grave 40
Largo 45
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Fig.13. Tempo Value
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Player payer = new Player():
player.play('C"):

JFugue® MusicString= M3l 2 SHE AFat}
w2t MusicStringe 950l 28-S 95 EHS /Ko
Jeuz ASTR Wgkele] Sof 4 A 3 FHi A &
st} MusicString 29 94 AST=E2 A3 F 1
A AL ] el SAeAE FAIEE o 1 E AL
< o 2o S3E U Y5 9ROE BAggeR
gt X FAe 20 Rudle] gleng mE FE W
halo] Alge) oldgdE Wgozm W) 3k
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29 ol AzrE Pkl 2
249 ol 43}, RE Lol

(chord)—‘" A ejgict,
7RI}, metA] Zol=
}2} FA &2 Wgele] shue] ghoz Wit of o)
AFE Bl ARt Bt S7ksles F W o)
S Zlobr g vt AR mebq w7 Ed]l Ve
Aelgict, A 71e JE, AR 2, Al ZHA, 2
ZYA, AES oMEE 27] B4 A3t

2. &4 77 Ez2| Ho(ASTD; Abstract Syntax
Tree Definition)

o ¥4 BA9] A2 MusicString Grammars &
H ot 3l 4l (abstract syntax) 22 o]}
= Zoltt. 7t 39 U2 el wE = Ef

(derivation tree), & ASTZ ZdHC
o2& a8 155 MusicString Grammard <%
ASTDZ Wgket Aol

b

musicstring = element_decl_list main : MainMusicstring(music_string)

music_string® - MusicStringNilQ
| MusicstringList(element music_string)

element_decl_list == element element_decl_list
| element

element : ElementNil]

element == voice ElementVoice(voice)

tempo ElementTempa(tempo)

instrument ElementInstrument(instrument)

layer ElementLayer(layer)

key ElementKey(key)

controller ElementController(controller)

time ElementTime(time)

poly_pressure ElementPolyPressure()

channel_pressure ElementChannelPressure(channel_pressure)
pitch_bend ElementritchBend(pitchBend)

measure ElementMeasure(measure)

expression ElementExpression (expression)
system_exclusive ElementSystemExclusive(system_exclusive)
collected_note ElementCollectedNote(collected_note)
note ElementNote(note)

<Music String Grammare| Z &> <HEHE ASTD>

12! 15. MusicString Grammar2| ASTD gt
Fig.15. ASTD Translation of MusicString Grammar

Hghe] 3o o] fofd f= EE termel2hn
2}, U2 “Chhdll gk & Aske A termoltt. ©]
o] Nil$1ake] termollMe 235 Ao

32

MainMusicString(MusicStringList (ElementNote),
ElementNil))

3 FA & Eg (Abstract Syntax Tree)

ASTE MusicString S 3sle] S 4 BXo]
Bshen 4G ARFEOI, B9 Sk 14 ke

L5 AST 9lxgixo] widdn) ok a7 169 dle 94

C5h ESh GSh Céw

T2l 16. o
Fig.16. MusicString of Do Mi Sol Do

[&=2| MusicString

Zeld ASTDE F3lA 28 173 22 AST =t ~E A
st o

MainMusicString
|

MusicStringlist

Elementhote MusicStringlist

. ' _

ElementNote MusicStringlist
“E5h” ) -
Elementhote MusicStringlist
“G5h» .
Elementhote  ElementNil
|
“coh®

T2l 17. MusicString2| AST QIAEA

Fig.17. AST Instance of MusicString

musicstring : =
element: = voice | tempo | instrument | layer |
key
| controller | time |
channel pressure

. REAEY BNF 28 73
=RolA 9 4 93 The3t Lol BNFE 08
3}

ﬂll

(element whitespace) + element?

poly_pressure

| pitch bend | measure | expression

| system_exclusive | collected note

voice

tempo
instrument
layer

time
poly_pressure

channel_pressure

:="V" int or const

:="T" int_or const
:="1" int_or const
:="L" int _or const

”

:="@" int_or const

g

= int_or const

”

:="+4"int or const



5o 34 BAE 93 tRE S 94 Ui’k At 51
pitch bend :="&" int or const
242
measure =" IV. 2=
Y 2 =RaE #A) m=do] A&Hn e Lot ¥
controller :="X" int_or const el 1 21553 3 el 24
A" 8-S I 23T 2 22 B, A ¥
controller_value ’
Wk op g} mjge] XA} \%—f’: l&% OV]% 7}7457_ Si= HJrTﬂ'

controller value := int | symbol

olst Ak ..

Aol M g3tz she

o P FE o&3stast g

double Sim(NodeString A, NodeString B, long int
minlength) {

daE]FS (12)04 A+

String matchstring, totalmatchstring: /* 4x¥ =
E"] ¥/

int maxmatch = 0: /* GAE ~ERQ T
z7138} */

long int matchlength = 0: /* X¥ ~EHS] M
N 2718/

Set(totalmatchstring) = {}: /* Y& A4 2E

matchstring = 7 /* X5 ~E8] */

matchstring = MatchString(A, B): /
1357

Set(totalmatchstring)

matchstring:

= Set(totalmatchstring) +
} while (maxmatch ) minlength):

/* A EE 2B F g AR/
for each matchstring in Set(totalmatchstring)
matchlength = matchlength +
Length(matchstring) :
end for
/* RS g AR F Rk Y/
total Match Size .
Length(A) + Length(B) ):

}

return (2 %

sﬂow} = g4 T4 ¥AL A ol 1T 24
BaA e Aujngion U4 FAE A 225 245
ol
AN

o

=
JFugue MusicStrings 4 7% E2l& A 93 &
oF 949} ¥d BAS 913 dole A sl

7=t

B epe 083 28 Auans /4 & ok 34 7
Ash At ofjz} vlan o] A%E 4 e oot

v ¥4 Zole o|JEE = F vk B4, Aa7 24
Aozt Aekd pute] gl 5o 2 Al
" AR Aol H=E A A3 8o
AR, dlg(Feh) 3 1T wok] §53% s
7|8k 71 —%?i Sk 2l tig 2ol s
ofoll Tt Aol 27] BARE B #d 3 E’és -
ek oA, E4 A9 m|de] W] g3, AR digk S

s 37E AR TR ESkETE 24 v £ ol
5 d7abAls AST A7 F Ee HAsie} qahd Bl
WS 59 A A thete] Agrs]ofof

<] psd

?90

R

A=) [eXe)
7%?’: —CTEL

KL

e 1:'1

Aol

et
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