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Abstract

The purpose of this study is to build a basic framework of automatic composition system
which integrates different forms of music information, and to further assist composers with
the ability to accomplish works which meet the standard of musical theory. Besides wave files,
the works-also include multimedia files in different forms. For instance, MP3 files, MIDI files,
Electronic score files, original manuscripts, and other Kinds of content descriptors. With more
musical elements collected, the deeper meanings ‘and composing factors will be easily
extracted, thus enable the system to engender better music. Nowadays, the single format of
media storage obviously fails to fulfill the needs of the users. Therefore, a basic framework of
automatic composition system based on the standard of IEEE 1599 has been proposed,
providing researchers with a complete solution to computer based automatic composition and

music information analysis.
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# 7 f3A- MIDI @& 2 = BFie § 3% cnR 30 & 1094 & chpi s 5§ R HE & B
& 1 NIFF (Notation Interchange File Format) % it 43 % it 5 S 837 chi g ~ 3
2R B A T R AR B R AR AL R T R
3¢ o ¥ — & SMDL (Standard Music Description Language) #& 5% » 77 3% B 3 /4 2 3§ se ¢
AR ied SV F L B v 2 & pre & 2004 # > Recordare = @ % & 7 _MusicXML

5% (Music Extensible Markup Language) > 1 #* A 2 ¥ B35 = f B R e XML #5352

Ho BB - R $ 3 tat e d 2 R %*@E%%%%’%*%ﬁﬁ e i 48 1 ST
ezt B ¥ AR R HAF () Pof pig £ 3 2013 &40 5

© 3 A2 160 fa 7 * o L 3 MusicXML # 3% e MusicXML # 3% i 43 P 8 B = # eh2

ERFE . bl TR S aE Y 24 0 0 i g0 MuseData - Humdrum 22 3% 25 » 2%

Voo

AR

S

eehd B e 0 b B B B E G g dp g RA R B 12

1 MusicXML &8 28 4o @] 13 #5575 e

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<!DOCTYPE score-partwise PUBLIC
"-//Recordare//DTD MusicXML 2.0 Partwise//EN"
"http://www.musicxml.org/dtds/partwise.dtd">
<score-partwise version="2.0">
<part-list>
<score-part 1d="P1">
<part-name>Music</part-name>
</score-part>
</part-list>
<part 1d="P1">
<measure number="1">

<attributes>
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<divisions>l</divisions>
<key>
<fifths>0</fifths>
</key>
<time>
<beats>4</beats>
<beat-type>4</beat-type>
</time>

<clef>

<sign>(0</sign>
<line>2</11ine
</clef>

</attribu

</

</par

</score-p

VIusicXNV

4

Piano

*-

¢ ©
B 13 MusicXML # i) # 3

BT H g A ) B MRS RHT AR 2 9F 53 R R

* Otk iR & oo B /?f%'ﬂz” FRERUE = F Rl I Ev‘a"?‘*‘f“'ﬁﬂ' 'ﬁ’ﬁ*’z{ﬁjﬁ'ﬁpf #
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Trhs 3 #iE%x MIDEL #3455 50 525450 MP3 54 « bR\ v &> 3

53‘
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MPEG-7 1 XML %% & AA#o T 4e x Hag 255 17
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$ & IEEE g QR4eF Bogor XML Sk dfentest - i 5 Skt & 48
§#pEe R & 5 IEEE1599 R E[11] 2 H A Rl4cB] 14 #rom o U kPR #
AR S ARG RN R EERE TR 2FEEIRRTN NG RTA B

A XML 37 2 & 2 k3 8 F i dF2 ~ 745 FHMR[910]- &+ & 2

ol

- A #45 k& (general layer) ~ BB R (logical layer) 45 it & #87)5% § 2 F 3 /F e 30
v %~ B4 A (structural layer) 45 it & 422 4E 2 & ohE I~ ¥5LE  (notational

layer) 45 it &% 4p B chF 3~ £ A (performance layer) 45 it § 2 & 2 F ~ &K &

fo it F #ELeng 3k (audio layer) o
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General

Logic

Structural

Notational

Performance

Audio

#l.-14 = IEEE 1599 = & 7 & Rl

d 3R By 2R AR TS o Glde- 2 L9 MP3 % - MIDI
Pk BB T SR BT IEEE 1509[11]#- £ AR T H B F i 4
BA Ak E N a0 TR 2L AR B EA i BT B i 1
XML 355 %&h &4 %5 B F et i85 2 7 4 o b V8 & - 485 #4 it & (general
layer) ~ 4% & (logical layer) s it & /875 5 £ F A b 308 R PRM G~ B K
(structural layer)a & & 342 545 = & A 30 ~ # 5L (notational layer)ds it # 3 4p B cH e
o~ £ 5w & (performance layen)ds it 5 & & = i Ak 5 45 it 5 #0504 3k (audio

layer) » H $t i 0 XML 45 it 4o B 15 #57 o
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ieeel599 SYSTEM "http://www.mx.dico.unimi.it/ieee1599.dtd">
<ieee1599>

<general>...</general>

<logic>...</logic>

<structural>...</structural>

<notational>...</notational

W

<audio 3
</ieee "/

<performan

(comp

TE AR

AP B X
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<general>
<description>
<main_title>FI#4</main_title>
<author type="{Ez7F&" "> </author>
<author type="{F & ">f#=1f</author>
<work_title>[Ei#H = A </work_title>
<date type="&¢1T HH{">2011-09</date>
<genres>

<genre name="POP" description="J {7 % %&" weight="100" />

</genres>
</description>
<related_files>

<related_file

<related_file file
file_format
encoding_for 'te
description="h}{ A—~%&5E" copyrigh
notes="" />

<related_file file_name="Ri{#X_%&:l 2 xml"

file_format="text_html"

encoding_format="text_html|"

description="k{ A _4&5E" copyright=
notes="" />
</related_files>

</general>

W 16 IEEE 1509 3 % - &4 i & 4 o
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f”* 2 ¢h 5 IEEE 1599 -3 & S A ¢ 7 5 %4~ 2 (music object) j&iTd & %12 g8
BLNF] & B Tk PPOREdy i BlAe g B A Ao ARy i S oz ihy B e o o
B APERF o (timed) & £F %+ (physically) "B A et > A £ F R B R oo A
BRAG DFAA S F R BT RO R oS PR P iy it B i R #
g EP R g SN TERY PR BT RN G LD PG C g

DL PRI K A A SR PE R G Aes o [5] B kA

id

F

7~

Mo x-F5R* SMD # 42 B 3% % (high-level music

programming languag

Wef BT

%, 2 15 2 o4
,f‘ 3"‘-»*7]‘)} -i = =

<structura

</structural>

IEEE 1599 ziids it 4
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L] c
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L] L
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= ) description ¥s5tring
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£> descriptions

5| €% description xs5tring
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BFEZ PEENS % PR 0 BIL R R

SoAPT USERLE G L PG R B R LR HET Y - BPEmD G b 2

Lo % b3S AT E o B BT AL g RIS A hRE] o A PR B
FenF P E SV 2ME Sl ;¢ IEEE 1599 45 0% ¢ - gy i & o related_files ~
2 Tw e 7 % related _file ~ %> B A REE BT RDOT S TAE LA

Fo et~ AR fe 3t~ AP B A S eE = SREIAE > H N 4o K] 20 Ao e

£ related_files b
& | "= | €9 related file [1-4] &

& .

o ‘3 file_name xs55tring

=

[41] . .

3 file_format xs:string

1]
description xs:string
notes XS:5tring
uuid xs:string

N
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3.1.3 MUsicXML & 3§ 46% /i 3%
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1599 #ilAh % § ¢ P H ko A AR Pk 04T e io 4 32 e MusicXML
50 32 4 88 7 30 £ 4 MUSICXML 4 % 32 4820 2 & 5% |EEE 15994838 ¥ ch— ingy it & »
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o 4 description ws:string
2
o 3 .. o
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ai]
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3 file_name Ks:string
ai]
file_format xsstring
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<general>
<ac>
<target>
<genres>
<genre name="pop” description="pop” weight="100%" />
</genres>
<emotions>
<emotion name="positive” weight="100%" />
<emotion-name="negative” weight="100%" />
</emotions>
<descriptions>
<description>#3% /it {7 5 # </description>
</descriptions>
<[target>
<fac>
</general>
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%n 35;15:;; PDF # %k = 4 2tz % » 7 dd 3 5 MusicXML A% B4 45 o F]pt > b

N

&3 IEEE 1599 R - ks it 4§ ¢ Rlie T F A2 BT 0 ¢ 5 MP3 B3
# - MIDI 4% ~ MusicXML 4% ~ PDF #2#45% » 2 ¢ o MusicXML 5% 7 175 &
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<related_files>

<related_file file_name=" & 4 ZF £ .mp3” file_format="" audio_x-mp3” . description=" MP3
File” notes=" M1” wuid="0d5cd8al-d895-463d-8a3c-0853f73993dc” />

<related_file file_name="" & =4 F < .mid” file_format=""audio_x_midi™ description=" MIDI
File” notes=" M1” uuid=" 47484120-4876-4c41-bch3-c7d26154a8e7” />

<related_file file_name=" & 4w 3= xml” file_format=" text_xml” " description=" XML Score
File” notes=” M1” uuid=" 68a4c275-3312-4a5h-bh4e9-237395def01e” />

<related_file file_name=" & &4s ¥+ _1599.xml” file_format="_text_xml” description="IEEE
1599 file”  notes=" M1” uuid=" 7d878ee7-4e5a-4cda-9c2a-ac2f7d54f2df”/>

<related_file file_name="" 4%} = .mp3” file_format=""audio_x-mp3” description=" MP3File”
notes=""M3” uuid=" 97a2fh77-e992-4d6f-a889-ed2888dclae” />

<related_file file_name=". 47} = .mid” file_format=" audio_x midi” description=""MIDI File”
notes=" M3” uuid=" 151c2fa5-e8d4-4dbc-b683-b0308d90b995” />

<related file file_name=" 4F P} = .xml” file_format="-text.xml” .~description=" XML Score File”
notes=" M3" uuid=" ahb9fh22d-5505-4b1d-8c64-54c66c883ed2” />

<related_file file_name=" 47 pF % . 1599.xml” file_format=" text xml” = description=" IEEE 1599
file”  notes=" M3” .uuid="4ddce2c5-d427-49f8-8c18-77cd1lefd93ee”/>

<related_file file_name=" K 8tz 2 .mp3” file_format=" audio.x-mp3” description="" MP3 File”
notes=" M4” uuid=" 6849f025-cfac-4034-a8b1-c313f877efe9” />

<related_file file_name=" K gtz 2 .mid” ' file_format=""audio_x_midi” description="" MIDI File”
notes=" M4” uuid=" 9ebee785-f0d1-4982-b5h5-1f52b608f8c7” />

” ”

<related_file file_name=" K gtz 2 .xml” file_format= description=" XML Score
File” notes=” M4” uuid=" f2e1284d-8722-4c0e-bfed-f346c0ffel0a” />
<related_file file_name=" K gtz 2 .xml” file_format=" text_xml” description=" IEEE 1599 file”

notes=" M4” uuid=" 790d907f-5dca-46ae-af5c-98¢33713cf64"/>

text_xml

</related_files>
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<structural>
<analysis>
<segment>
<feature_object - name="AC_result”>
<file name="M1_result.xml” notes=" M1” uuid="
902658e7-e73d-4811-8eh9-f55750bdb816™/>
<file name="M2_result.xml” notes=" M2” " uuid="
8dfe70d5-7d15-439f-8cea-b3caaasae50b™/>
<file name="M3_result.xml” notes=" M3” uuid="
142a6549-a87b-48f4-9f24-8c28046ad202” />
</feature_object>
</segment>
</analysis>

</structural>
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3R T34 1295 0 B XML 5 4o ) 32 407 0 3 & Hideacd 13

77 0 34l XML J 3 Hh 4o ) 33 977

44



€ feature

»

45

‘@ ' €% chord xl
3 4 "l €% markov_jnstance [1.] A
1| 'H —
5 .(ED L4 € from xs:string
% _‘E $> to xs:string
o o
4 pro xs:unsignedByte
)
€> melody_pitch A
4 " € chord_instance al
I os @ key xs:string
c 1
% ' €2 markovs A
2% " € markov_instance 1.7 A l
c
()] w0 ; 2
§ _‘é  "§ <€) from xsunsignedByte
% g € to xsunsignedByte
2 <) pro xs:decimal
- J
J
J
€> melody duration A
" <Y markovs A
wn i [
._‘ED @ "l €9 markov_instance [1.7] A l
0 0 =
g ._(IED @ €9 from xs:.decimal
0
% E €2 to xs:decimal
0 c
2 ¢y pro xs:decimal
\ T ) j
J
Rl 30  Hach AR 7D




H i sz

To
C G Am Em Dm F
From
C 0 0.5 0 0 0.5 0
G 0 0 1 0 0 0

<to>G</to

<pro>0</pro>

</markov_instance>

</chord>
</feature>
Bl 31 LRI € o FL ) 2 fosz s 5 5k XML & 4 & (54838 4)
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= : MIDI % %

To
67 69 71 72
From
67 05 05 0 0
69 0 0 1 0
71 0 0 0 1
72 0 0 1 0
47 TRIETE s FL CCHrsz T A Es B
= MIDI 3 3
To
67 69 71 72
From
67 0.5 0.5 0 0
69 0 0 1 0
71 0 0 0 1
72 0 0 1 0
% 8 LRI TEOMFL ICHRET AGES FHEBS
¥ i~ : MIDI § %
To
55 57 59 60
From
55 0 1 0 0
S7 1 0 0 0
59 0 1 0 0
60 0 0 0.25 0.75
% 9 TRye T aup FE R foiz™ AR B S
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¢ :MIDI% 3

i MIDI § 3

H = : MIDI § 3

To
59 60 64
From
59 0 0 1
60 0.75 0.25 0
64 0 1 0
%010 LRY-TE S CAM feiE T 4 RE S B s S
To
62 69
From
62 0.75 0.25
69 1 0
011 RPN E Gun T A DM foE T ACE R B e
To
64 65
From
64 0 1
65 1 0
£ 012 TAPeTEaupFS CEM e T AR B RS S
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<feature>
<chord>

</chord>
<melody_pitch>
<chord_instance key="C">
<markovs>
<markov_instance>

<from>67</from>

<to>67</to>
<pro>0.5

</marko

</marko
<markov_insta
<from>72</from
<to>71</to>
<pro>1</pro>
</markov_instance>
</markovs>

</chord_instance>

</melody_pitch>
</feature>
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H i+ dpdc

To
0.5 2 3
From
0.5 0.93 0.05 0.02
2 1 0 0
3 1 0 0

AL EEN

<feature>

<cho oh_

<pro>0.05</p
</markov_instance
<markov_instance>
<from>0.5</from>
<to>3</to>
<pro>0.02</pro>
</markov_instance>

</melody_duration>

</feature>
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<related_files>
<related_file file_name="AC result_1.xml” file_format=""text_xml”
description="Result_1" notes="result” uuid=" 041ef406-8f3d-4796-a3da-e6¢c42ff3677a” />
<related_file file_name=" AC result_2.xml”file_format="text xml”
description="Result.2” notes="result” uuid=" d5b1be08-97{f-427f-ac93-eaa8574a78bb” />
<related_file file_name=" AC_result_3.xml” file_format=" text xml”

description="Result 3" notes="result” uuid=" 404dd2f8-1858-4¢20-b535-6¢ca099afe4d9” />

</related_files>
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€> AC_analysis

»
—

4| "F <9 attribute 2~
_(-2 ‘%ﬁ . €» count xs:unsignedByte
% _‘.E €2 min xs:unsignedByte
% €% max xs:unsignedByte
o
£» average xs:decimal
£» sd xs:decimal
£ highpoints A
[‘Ez [IIE] €» highpoint xs:unsignedByte ]
)

€ pitchs A
Véf:ﬁ . €% pitch [1.9] extension <x xs:unsignedByte A 1
E(S [Q’.ﬁ @ position xs:unsignedByte
J
€% durations 2

42 "fE| € duration [1.4 extension <xxsunsignedByte A

o [4\\353 @ position xsunsngnedBy‘te

E
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FEEESEE
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<AC_analysis>
<attribute>

<count>38</count>
<min>64</min>
<max>77</max>
<average>2.l4</average>
<sd>1.83</sd>
<highpoints>

<highpoint>17</highpoin
</highpoints>
</attribute>
<pitchs>
<pitc

<pic NOS

</ p| hS>
</AC

ENME e S BN+ 1 fef T ¢
B REESETE
2
1.8
1.6
14
1.2
1 1
L 0.8 ] =
0.6
0.4 101 I | I | | | | L1
o L HL L 11 | ]
o L UIL § § 1 B 0 0 1 1 JIil
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
RSN
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<AC_analysis>
<attribute>

<count>38</count>
<min>64</min>
<max>77</max>
<average>2.l4</average>
<sd>1.83</sd>
<highpoints>

<highpoint>17</highpoin
</highpoints>
</attribute>

<pitchs>

</pitc

<duratio

Az
1599 3 § ¢ iy
MR P o R A G 2 AR B BRI BRI A 0§ R T EE
HTTP = B i@ p o i o #3252 M TR 2V VU=l 2 FARL LY BT F

HREF Y > READFTRNESFTRFRRL I R AR R iEd FEZ DR F > 2

AR {BRE o
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<structural>
<analysis>
<segment>
<feature_object name="AC_ analysis”>

<file name="M1_analysis_pitch.xml” notes=" M1” uuid="
12e536ba-e44c-4caa-ae21-b6d5281d95¢c6” />

<file name="M1_analysis_duration.xml” notes=" M1” uuid="
7244d117-c4f4-4c50-aa3d-9fe8344b4f90”

</feature_object>

</segment>

</analysis>

</structural>
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sék— ~ i3 & 3% IEEE 1599 XML # 4% % DTD
[ Unmedified [] Added [ Removed
<?xml version="1.0" encoding="UTF-8"7>

<!--

File name: ieeel599.dtd

Version: 1.0

Creation date:

06/01/2013

+ Last update:
F

+ Notes: modified ieeel599 based on AC purposes.
Descriptio
IEEE 1599 usic and
music-relate

It has been desig 1 ¢ a Commonly

Acceptable cal

<!-- Import of exte

<!ENTITY % svg
PUBLIC "-//W3C//DID SVG 1.1//EN"
"http://www.w3.0org/Graphics/SVG/1.1/DID/svgll.dtd">

Psvg;

<!ENTITY % ChannelRequired "#REQUIRED">

<!ENTITY % mididtd
PUBLIC "-//MIDI Manufacturers Association//DID MIDIEvents 1.0//EN"
"http://www.midi.org/dtds/MIDIEvents10.dtd" >

Gmididtd;
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<!-- Common attributes parameter entities -->

<!ENTITY % spine_ref
"event_ref IDREF #REQUIRED">

<!ENTITY % spine_start_end_re
"start_event_ref I;'i ;

end_event_ref IDR

<!ENTITY % ac
"(none arp | sharp |

sharp_and_a_

<!ENTI

applicatio et-stream
applicatio avascript |
applicatio as C ati audio_avi |
audio_mp y : - 5_X_ai audio x_midi |
audio_x_wa audio_x-mpg |
audio_x-ms-wma x-xbitmap |
image_x-win-bitmap s-br pplication_bmp |
application_x-bmp | o1f | image_jpeg |
image_pict | image_png | ap . a i i nage f | text_html |

text_plain_application_postscript co_msvideo | video_quicktime |

video_x-msvideo | video_x-ms-wmv | video_
<!-- Common Elements -->
<!ELEMENT rights EMPTY>

<!ATTLIST rights
file_name CDATA #REQUIRED>

<!--
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<!-- Root Element -->

<!ELEMENT ieeel1599 (general, logic, structural?, notational?, performance?, audio?)>
<!ATTLIST ieeel599

version CDATA #REQUIRED

creator CDATA #IMPLIED>

<!-- General
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<!ELEMENT description (main_title, author®, other_title*, number?, work_title?, work_number?, date*,

genres?)>

<!ELEMENT main_title (#PCDATA)>

<!ELEMENT author (#PCDATA)>

<!ATTLIST author
type CDATA #IMPLIED>

<!ELEMENT other_title (#PCDATA
<!ELEMENT number (#PCDA
<!ELEMENT work_

<!ELEMENT wo

<!ELEMEN
<!ATTL

<!ELEMENT ¢

<!ELEMENT ger

<!ATTLIST ge
name CDATA #RE
description CDA

weight CDATA #IMPLIED>
<!ELEMENT related_files (related_file+)>

<!ELEMENT related_file EMPTY>

<!ATTLIST related_file
file_name CDATA #REQUIRED
file_format %formats; #REQUIRED
encoding_format %formats; #REQUIRED
start_event_ref IDREF #IMPLIED
end_event_ref IDREF #IMPLIED
description CDATA #IMPLIED
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copyright CDATA #IMPLIED
notes CDATA #IMPLIED
+ uuid CDATA #REQUIRED

<!ELEMENT analog media (analog_medium+)>

<!ELEMENT analog_medium EMPTY>

<!ATTLIST analog_medium
description CDATA #REQUIRED
copyright CDATA #IMPLIED
notes CDATA #IMPLIE

<!ELEMENT note

<!-- Spine
<!ELEMENT spi

<!ELEMENT event EMPTY;
<!ATTLIST event
id 1D #REQUIRED
timing CDATA "null"
hpos CDATA "null">

<!ELEMENT los (agogics*, text_field*, metronomic_indication®*, staff list, part+,

horizontal_symbols?, ornaments?, lyrics*)>

<!ELEMENT agogics (#PCDATA)>
<!ATTLIST agogics
bracketed (no | yes) #IMPLIED
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%spine_ref;>

<!ELEMENT text_field (#PCDATA)>
<!ATTLIST text_field
extension_line_to IDREF #IMPLIED
extension_line_shape (normal | dotted | dashed) #IMPLIED

%spine_ref;>

<!ELEMENT metronomic_indication EMPTY>

<!ATTLIST metronomic_indication
num CDATA #REQUIRED
den CDATA #REQ
dots CDATA
value CDA

%spine_

<!ELEME

<!ELEME
<IATTL

<!ELEMENT sta barline |
tablature_tuning)?*
<!ATTLIST staff
id ID #REQUIRED
line_number CDATA "5

ossia (yes | no) "no"

tablature (none | french | german | italian) #IMPLIED>

<!ELEMENT clef EMPTY>
<!ATTLIST clef

shape (G | F | C | gregorian_F | gregorian_C | percussion | doubleG | tabguitar) #REQUIRED

staff_step CDATA #REQUIRED
octave_num (O | 8 | -8 | 15 | -15) "0"

%spine_ref ;>
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<!ELEMENT key_signature (sharp_num | flat_num) >
<!ATTLIST key_signature

%spine_ref;>

<!ELEMENT sharp_num EMPTY>
<!ATTLIST sharp_num
number (O I 1 12131415161 7) #REQUIRED>

<!ELEMENT flat_num EMPTY>
<!ATTLIST flat_num
number (O | 1 1 2

<!ELEMENT custom_.
<!ATTLIST custo

%spine_

<!ELEME
<!ATTLIS
visib

%spine_ref;

<!ELEMENT time_indig
<!ATTLIST time_indica
num CDATA #REQUIRED
den CDATA #IMPLIED
abbreviation (yes | no) "no"

vtu_amount CDATA #IMPLIED>

<!ELEMENT barline EMPTY>

<!ATTLIST barline
style (dashed | double | final | invisible | standard | medium | short) #REQUIRED
extension (single_staff | staff_group | all_staves | mensurstrich) #REQUIRED

%spine_ref ;>
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<!ELEMENT tablature_tuning (string*)>
<!ATTLIST tablature_tuning
type (D1 E 1 G| A | baroque | flat_french | other) #IMPLIED>

<!ELEMENT string EMPTY>

<!ATTLIST string
string_number CDATA #REQUIRED
string pitch (A1 B1 CI DI E I F | G) #REQUIRED
string_accidental %accidental; #IMPLIED
string_octave CDATA #REQUIREL

<!ELEMENT part (voi
<!ATTLIST part
id 1D #REQ
performe

transpo

<!ELEMEI

<!ELEME!
<!ATTLIST voi
id ID #REQUIT
staff_

notation_sty r!ythmic | slash | blank) #IMPLIED>

<!ELEMENT measure (voi

<!ATTLIST measure
number CDATA #REQUIRED
id ID #IMPLIED
show_number (yes | no) #IMPLIED

numbering_style (arabic_numbers | roman_numbers | small_letters | capital_letters) #IMPLIED>

<!ELEMENT multiple_rest EMPTY>
<!ATTLIST multiple_rest
number_of_measures CDATA #REQUIRED
event_ref IDREF #IMPLIED>

71



<!ELEMENT measure_repeat EMPTY>
<!ATTLIST measure_repeat
number_of_measures CDATA #REQUIRED
event_ref IDREF #IMPLIED>

<!ELEMENT voice (chord | rest | tablature_symbol | gregorian_symbol)+>
<!ATTLIST voice
voice_item_ref IDREF #REQUIRED

ossia (yes | no) "no">

<!ELEMENT chord (duration, gment petition), articulation?)>
<!ATTLIST chord
id ID #IMPL
%spine_re
stem_d1
beam_be

beam_a

<!ELEME etition EMPTY>
<!ELEME
<!ATTLIST durat

num CDATA #i

den CDATA #

<!ELEMENT tuplet_ratio (tup

<!ATTLIST tuplet_ratio
enter_num CDATA #REQUIRED
enter_den CDATA #REQUIRED
enter_dots CDATA #IMPLIED
in_num CDATA #REQUIRED
in_den CDATA #REQUIRED
in_dots CDATA #IMPLIED>

<!ELEMENT rest (duration, augmentation_dots?)>
<!ATTLIST rest
id CDATA #IMPLIED
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%spine_ref;
staff_ref IDREF #IMPLIED
hidden (no | yes) #IMPLIED>

<!ELEMENT tablature_symbol (duration, augmentation_dots?, key+)>
<!ATTLIST tablature_symbol

id 1D #IMPLIED

%spine_ref;

stem_direction (up | down | none) #IMPLIED

beam_before (yes | no) "no"

beam_after (yes | no 0

<!ELEMENT key (ta
<!ATTLIST ke
id ID #1

ch, tablature_articulation?, tie?, ta oering?)>

staff_

<!ELEMEN
<!ATTL

<!ELEME
<!ATTLIST

shape

<!ELEMENT tablature
<!ATTLIST tablature_fi
shape (number | dot | ot
<!ELEMENT gregorian_symbol (notehead+)>
<!ATTLIST gregorian_symbol
id ID #IMPLIED
neume (punctum | virga | punctum_inclinatum | quilisma | apostrofa | oriscus | podatus | pes
| clivis | flexa | epiphonus | cephalicus | bistropha | bivirga | trigon | torculus | porrectus
scandicus | salicus | climacus | tristropha | trivirga | strophicus | pressus | custos) #REQUIRED
inflexion (no | resupinus | flexus) "no"
subpunctis (no | praepunctis | subpunctis | subbipunctis | subtripunctis | subquadripunctis

| subquinquipunctis) "no"
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interpretative_mark (no | vertical_episema | horizontal episema | liquescens) "no"
mora (yes | no) "no"

%spine_ref;>

<!-- Articulation signs -->

<!ELEMENT articulation (normal_accent | staccatissimo | staccato | strong_accent | tenuto |

stopped_note | snap_pizzicato | natural_harmonic | up_bow | down_bow | open_mute | close_mute |

custom_articulation)*>

<!ELEMENT normal_accent ﬁ
<!ELEMENT staccat
<!ELEMENT sta
<!ELEM!
<!ELEME!
<!ELEME!
<!ELEM
<!ELEMENT natur:
<!ELEMENT up_bow EMP
<!ELEMENT down_bow EMPTY>
<!ELEMENT open_mute EMPTY>

<!ELEMENT close_mute EMPTY>
<!ELEMENT custom_articulation (svg)>
<!ELEMENT notehead_ref EMPTY>

<!ATTLIST notehead_ref

%spine_ref;>
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<!ELEMENT notehead (pitch, printed_accidentals?, tie?, fingering?)>
<!ATTLIST notehead

id 1D #IMPLIED

staff_ref IDREF #IMPLIED

style (normal | harmonic | unpitched | cymbal | parenthesis | circled | squared) #IMPLIED>

<!ELEMENT pitch EMPTY>
<!ATTLIST pitch
step (Al BICIDIE

octave CDATA #REQ %
actual_acciden
<!ELEMENT prin atural | demisharp
| sharp | sha
<!ATTLIST p
shape

<!ELEMEI

<!ELEME
<!ATTLIS

<!ELEMENT double
<!ATTLIST double

parenthesis (ye

<!ELEMENT flat_and_a_half EMPT
<!ATTLIST flat_and_a_half

parenthesis (yes | no) "no">

<!ELEMENT flat EMPTY>
<!ATTLIST flat

parenthesis (yes | no) "no">

<!ELEMENT demiflat EMPTY>
<!ATTLIST demiflat

parenthesis (yes | no) "no">
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<!ELEMENT natural EMPTY>
<!ATTLIST natural

parenthesis (yes | no) "no">

<!ELEMENT demisharp EMPTY>
<!ATTLIST demisharp

parenthesis (yes | no) "no">

<!ELEMENT sharp EMPTY>
<!ATTLIST sharp

parenthesis (y

<!ELEMENT sharp
<!ATTLIST sha

paren

<!ELEMEN
<!ATTL

pa

<!ELEME!
<IATTLIS

<!ELEMENT 1lyrics
<!ATTLIST lyrics
part_ref IDREF #REQUIR
voice_ref IDREF #REQ

<!ELEMENT syllable (#PCDATA)>
<!ATTLIST syllable
start_event_ref IDREF #REQUIRED
end_event_ref IDREF #IMPLIED

hyphen (yes | no) "no">

<!ELEMENT horizontal_symbols (arpeggio | bend | breath_mark | chord_symbol | dynamic | fermata |
glissando | hairpin | octave_bracket | pedal_start | pedal_end | percussion_beater |

percussion_special | slur | special_beam | tablature_hsymbol | repeat | coda | segno | fine |
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multiple_ending | custom_hsymbol)*>

<!ELEMENT arpeggio (notehead_ref+)>
<!ATTLIST arpeggio
shape (wavy | line | no_arpeggio) #REQUIRED

direction (up | down) "down">

<!ELEMENT bend EMPTY>
<!ATTLIST bend
id ID #IMPLIED

%spine_ref;
type (single | do

to_pitch (A

to_acciden

to_octave C

<!ELEM]
<IATTLIS

<!ELEMENT "ch
<!ATTLIST chord
id CDATA

%spine_ref;>

<!ELEMENT dynamic (#PCDATA
<!ATTLIST dynamic
id CDATA #IMPLIED
extension_line_to IDREF #IMPLIED
extension_line_shape (normal | dotted | dashed) #IMPLIED
staff_ref IDREF #IMPLIED

%spine_ref ;>

<!ELEMENT fermata (#PCDATA)>
<!ATTLIST fermata
id ID #IMPLIED
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%spine_ref;>

<!ELEMENT glissando EMPTY>
<!ATTLIST glissando
id 1D #IMPLIED
start_event_ref IDREF #REQUIRED
end_event_ref IDREF #IMPLIED>

<!ELEMENT hairpin EMPTY>
<!ATTLIST hairpin
id CDATA #IMPLIED

type (crescend
staff_ref IT

%spine_sta

<!ELEMENT o
<!ATTLIS

<!ELEME
<!ATTLIST pedal
id ID #IMP

%spine_ref;>

<!ELEMENT pedal_end EM
<!ATTLIST pedal _end
id ID #IMPLIED

%spine_ref ;>

<!ELEMENT percussion_beater (#PCDATA)>
<!ATTLIST percussion_beater

id CDATA #IMPLIED

type (bow | snare_stick | snare_stick_plastic | spoon_shaped | guiro | triangle | knitting_needle
| hand | hammer | metal_hammer | wooden_timpani_mallet | light_timpani_mallet |
medium_timpani_mallet | heavy_timpani_mallet | light_vibraphone_mallet | medium_vibraphone_mallet

| heavy_vibraphone_mallet | light_bassdrum_mallet | medium_bassdrum_mallet | heavy_bassdrum mallet
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| steel_core_bassdrum_mallet | coin | brush | nails) #REQUIRED
start_event_ref IDREF #REQUIRED
end_event_ref IDREF #IMPLIED>

<!ELEMENT percussion_special (#PCDATA)>
<!ATTLIST percussion_special
id CDATA #IMPLIED
type (play_on_border | stop_drumhead | muffle _with_harmonics | muffle | rub | shake) #REQUIRED

%spine_ref;>

<!ELEMENT slur (svg?)>
<!ATTLIST slur
id ID #IMPLIED
%spine_sta
shape

bracke

<!ELEMEN
<IATTL

fanned

<!ELEMENT "tablz
<!ATTLIST tabla
id CDATA
%spine_ref;
string_number CDATA
start_fret CDATA #REQUIRED
fret_number CDATA #REQUIRED>

FQUIRE

<!ELEMENT tablature_element EMPTY>
<!ATTLIST tablature_element
shape (empty_circle | full_circle | cross | rhombus | 1 |1 2 | 3 1 4 | T) #REQUIRED
string_position CDATA #REQUIRED
fret_position CDATA #REQUIRED>

<!ELEMENT barre EMPTY>
<!ATTLIST barre
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start_string position CDATA #REQUIRED
end_string position CDATA #REQUIRED
fret_position CDATA #REQUIRED>

<!ELEMENT repeat (repeat_text?, (jump_to, end?)+)>
<!ATTLIST repeat
id ID #IMPLIED

%spine_ref;>

<!ELEMENT repeat_text (#PCDATA

<!ELEMENT jump_to EMPT
<!ATTLIST jump_to
id ID #IM]

%spine_

<!ELEME
<!ATTLI

<!ELEME!
<!ATTLIS
id 1D

egno (#PCDATA)>

%spine_ref;

<!ELEMENT coda (#PCD
<!ATTLIST coda
id ID #IMPLIED

%spine_ref ;>

<!ELEMENT fine (#PCDATA)>
<!ATTLIST fine
id ID #IMPLIED

%spine_ref;>

<!ELEMENT multiple_endings (multiple_ending+)>
<!ATTLIST multiple_ending
id ID #IMPLIED>
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<!ELEMENT multiple_ending EMPTY>
<!ATTLIST multiple_ending
id 1D #IMPLIED
number CDATA #REQUIRED
%spine_start_end_ref;

return_to IDREF #IMPLIED>

<!ELEMENT custom_hsymbol (svg)>
<!ATTLIST custom_hsymbol
id ID #IMPLIED

start_event_ref IDRI

end_event_ref IDRE

<!ELEMENT o —appoggiatura

mordent |

<!ELEMEN
<IATTL
id 1D

<!ELEMENT "baroque
<!ATTLIST baroqg
id ID #IMPLIED

%spine_ref;

style (vertical _t : ] C ier ulee S h backslash) #REQUIRED>

<!ELEMENT appoggiatura (chord+)>
<!ATTLIST appoggiatura
id ID #IMPLIED
%spine_ref;

slur (yes | no) "no">

<!ELEMENT baroque_appoggiatura EMPTY>
<!ATTLIST baroque_appoggiatura
id ID #IMPLIED

%spine_ref;
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style (hairpin | plus | slash | backslash | pipe | double_slur | up_hook | down_hook) #REQUIRED>

<!ELEMENT mordent EMPTY>
<!ATTLIST mordent
id ID #IMPLIED
%spine_ref;
type (upper | lower) "upper"
length (normal | double) "normal"

accidental %accidental; "none"

style (normal | up_hook |.do

<!ELEMENT tremolo EMPT'
<!ATTLIST tremolo
id ID #IMPLIE

%spine_sta

| mordent

<!ELEMENT turn EMPTY>
<!ATTLIST turn
id ID #IMPLIED
%spine_ref;
type (over | after) #REQUIRED
style (normal | inverted | cut | vertical) #REQUIRED
upper_accidental %accidental; "none"

lower_accidental %accidental; "none">

<!-- Layout -->

<!ELEMENT layout (page+, text_font?, music_font?)>
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<!ATTLIST layout
hpos_per_unit CDATA #REQUIRED
measurement_unit (centimeters | millimeters | inches | decimal_inches | points | picas | pixels

| twips) #REQUIRED>

<!ELEMENT page ((standard_page_format | custom_page_format), layout_system®, layout_images*,
layout_shapes*)>
<!ATTLIST page
id CDATA #REQUIRED
number CDATA #IMPLIED>

<!ELEMENT standard._.
<!ATTLIST standa

format (a0 bS | b6 | b7 | b8
[ cO | cl | c2 ‘ : i 3 ansi_e | arch_a
| arch_ b | a
| letter 2 DEels i yyal | elephant

| double_de

nment_letter

<!ELEMENT layou
<!ATTLIST layout
id CDATA #IMP
upper_left_x CDAT
upper_left_y CDATA #REQUI
lower_right_x CDATA #REQUIRED
lower_right_y CDATA #REQUIRED>

HP
L

<!ELEMENT layout_staff EMPTY>
<!ATTLIST layout_staff
id ID #IMPLIED
staff_ref CDATA #REQUIRED
vertical_offset CDATA #REQUIRED
height CDATA #REQUIRED

show_key_signature (yes | no) "yes"

83



show_clef (yes | no) "yes"
show_time_signature (yes | no) "no"

ossia (yes | no) "no">

<!ELEMENT layout_images EMPTY>

<!ATTLIST layout_images
file_name CDATA #REQUIRED
file_format %formats; #REQUIRED
encoding_format %formats; #REQUIRED
horizontal offset CDATA #REQUIRE
vertical_offset CDATA.#REQUIRI
description CDATA ﬂi B

copyright CDA ﬁ;i;.
notes CDATA PLIELD

<!ELEMENT
<!ATTLIS

horizo

vert

<!ELEMEI t_font (font)>

<!ELEM

<!-- Structural Layer

<!ELEMENT structural (chord_grid*, analys s tri_nets*, mir*)>

<!-- Chord Grid -->

<!ELEMENT chord_grid (chord_name+)>
<!ATTLIST chord_grid
id ID #IMPLIED
author CDATA #IMPLIED
description CDATA #IMPLIED>
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<!ELEMENT chord_name (#PCDATA)>
<!ATTLIST chord_name
root_id IDREF #REQUIRED>

<!-- Analysis -->

<!ELEMENT analysis (segmentation, relationships?, feature_object_relationships?)>
<!ATTLIST analysis
id 1D #IMPLIED
author CDATA #IMPLIED
description CDATA #IMP

<!ELEMENT segment
<!ATTLIST segme
id 1D #IMPL
descriptio

<!ELEMEI
<IATTL
id ID #RE

<!ELEM
<!ATTLIST seg
%spine_re

"nn

<!ENTITY % added_fea

<!ELEMENT feature_object ‘ d
%added_feature_object_classes;)>
<!ATTLIST feature_object
id 1D #IMPLIED
name CDATA #REQUIRED
+ notes CDATA #REQUIRED
+ uuid CDATA #REQUIRED

>

<!ELEMENT simple_description (#PCDATA)>
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<!ELEMENT relationships (relationship+)>

<!ELEMENT relationship EMPTY>
<!ATTLIST relationship
id ID #REQUIRED
description CDATA #IMPLIED
segment_a_ref IDREF #REQUIRED
segment_b_ref IDREF #REQUIRED
feature_object_a_ref IDREF #IMPLIED
feature_object_b_ref IDREF #IMPLIED

feature_object_relations

<!ELEMENT feature

<!ELEMENT fea
<!ATTLIST
id ID #RI J

<!ELEME

<!-- Pe

<!ELEMENT pe

<!ELEMENT petri
<!ATTLIST pet
id ID #IMPLIED
author CDATA #IMPLIE
description CDATA #IMPLIE
file_name CDATA #REQUIRED>

<!ELEMENT place EMPTY>

<!ATTLIST place
place_ref CDATA #REQUIRED
segment_ref IDREF #REQUIRED>

<!ELEMENT transition EMPTY>
<!ATTLIST transition
transition_ref CDATA #REQUIRED
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feature_object_relationship_ref IDREF #REQUIRED>

<!-- Music Information Retrieval -->

<!ELEMENT mir (mir_model+)>

<!ELEMENT mir_model (mir_object+, mir_morphism*)>

<!ATTLIST mir_model

id ID #IMPLIED
description CDATA #IMPLIED

file_name CDATA #IMP l‘

<!ELEMENT mir_ob
<!ATTLIST mir_o
id ID #IMPL

ubobject+, mir_feature®)>

descriptio

displaceme

<!ELEME!
<!ATTL
id 1D
descrip
displa

segment_

<!ELEMENT mir_fea

<!ATTLIST mir_featu
id ID #IMPLIED
description CDATA #IMPLIED
displacement_ref CDATA #IMPLIED>

<!ELEMENT mir_morphism (mir_feature*)>
<!ATTLIST mir_morphism
id 1D #IMPLIED
description CDATA #IMPLIED
domain_ref IDREF #REQUIRED
codomain_ref IDREF #REQUIRED
displacement_ref CDATA #IMPLIED>

87



<!-- Notational Layer -->

<!ELEMENT notational (graphic_instance_group | notation_instance_group)+>

<!ELEMENT graphic_instance_group (graphic_instance+)>

<!ATTLIST graphic_instance_gro
description CDATA % RB

<!ELEMENT graphic
<!ATTLIST grap

graphic_event+, rights?)>

descriptio

positio

| twips

<!ELEM

<!ATTLIST ‘graph
%spine_ref;
upper_left_
upper_left_y CD
lower_right_x CDA
lower_right_y CDATA #REQUIRED
highlight color CDATA #IMPLIED

description CDATA #IMPLIED>

<!ELEMENT notation_instance_group (notation_instance+)>
<!ATTLIST notation_instance_group
description CDATA #REQUIRED>

<!ELEMENT notation_instance (notation_event+, rights?)>
<!ATTLIST notation_instance
description CDATA #IMPLIED
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position_in_group CDATA #REQUIRED

file_name CDATA #REQUIRED

format CDATA #REQUIRED
measurement_unit CDATA #REQUIRED>

<!ELEMENT notation_event EMPTY>
<!ATTLIST notation_event
%spine_ref;
start_position CDATA #REQUIRED
end_position CDATA #REQUIRED
description CDATA #IMP

<!-- Perfo

<!ELEME

<!ELEME
<!ATTLIS
file_ne

format (0

<!ELEMENT midi_map idi_event_sequence+)>

<!ATTLIST midi_mappi
part_ref IDREF #REQUIR
voice_ref IDREF #IMPLIED
track CDATA #REQUIRED
channel CDATA #REQUIRED>

<!ELEMENT midi_event_sequence (midi_event | sys_ex)+ >
<!ATTLIST midi_event_sequence
division_type (metrical | timecode) #REQUIRED
division_value NMTOKEN #REQUIRED
measurement_unit (ticks | sec) #REQUIRED>

<!ELEMENT midi_event (%MIDIChannelMessage;)*>
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<!ATTLIST midi_event
timing CDATA #REQUIRED

%spine_ref;>

<!ELEMENT sys_ex (SysEx)>
<!ATTLIST sys_ex
%spine_ref;>

<!ELEMENT csound_instance (csound_score | csound orchestra)+>

<!ELEMENT csound_score (csound_spi vent+; richts?)
<!ATTLIST csound_s

file_name CU

<!ELEMENT cso0
<!ATTLIST

<!ELEMENT
<!ATTLIST csound

oun

instrume
start_line CDAT
end_line CDATA #IMPLIE
pnml_file CDATA #IMPLIED
<!ELEMENT csound_part_ref EMPTY>
<!ATTLIST csound_part_ref
part_ref IDREF #REQUIRED>

<!ELEMENT csound_spine_ref EMPTY>
<!ATTLIST csound_spine_ref

%spine_ref ;>

<!ELEMENT mpeg4_instance (mpegd4_score | mpegd4_orchestra)+>
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<!ELEMENT mpeg4_score (csound_spine_event+, rights?)>
<!ATTLIST mpeg4_score
file_name CDATA #REQUIRED>

<!ELEMENT mpeg4_spine_event EMPTY>
<!ATTLIST mpeg4_spine_event
line_number CDATA #REQUIRED

%spine_ref;>

<!ELEMENT mpeg4_orchestra
<!ATTLIST mpeg4_or

file_name CU

<!ELEMENT mpeg
<!ATTLIST mp

<!ELEME
<!ATTLIS

part_

<!ELEMENT mpeg4_sp
<!ATTLIST mpeg4_spin

%spine_ref;>

<!--

<!-- Audio Layer -->

<!ELEMENT audio (track+)>

<!ELEMENT track (track_general?, track_ indexing?, rights?)>
<!ATTLIST track
file_name CDATA #REQUIRED
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file_format %formats; #REQUIRED
encoding_format %formats; #REQUIRED
md5 CDATA #IMPLIED>

<!-- General Sub-Layer -->

<!ELEMENT track_general (recordings?, genres?, albums?, performers?, notes?)>
<!ATTLIST track_general
geographical _region CDATA #IMPLIED
lyrics_language CDATA #IMPLIE

<!ELEMENT recording

<!ELEMENT reco
<!ATTLIST rec
date CD
recorde

studio

<!ELEMEI

<!ELEM

<!ATTLIST "album
title CDAT!

track_number CDA

carrier_type CD
catalogue_number ‘CDATA
number_of_tracks CDATA #I
publication_date CDATA #IMPLIED
label CDATA #IMPLIED>

<!ELEMENT performers (performer+)>

<!ELEMENT performer EMPTY>
<!ATTLIST performer
name CDATA #REQUIRED
type CDATA #REQUIRED>
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<!-- Indexing Sub-Layer -->

<!ELEMENT track_indexing (track_region*, track_event+)>
<!ATTLIST track_indexing
timing_type (samples | time | seconds | time_frames | frames | measures | smpte_24 | smpte_25

| smpte_2997 | smpte_30) #REQUIRED>

<!ELEMENT track_region EMPTY>

<!ATTLIST track_region
name CDATA #REQUIRED
description CDATA #IM ED

%spine_start_end_

<!ELEMENT tra
<!ATTLIST tra
start_

end_

%spi
de
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Mo ~ § #4a XML #5 it 45 % Schema

<?xml version="1.0" encoding="utf-8"7>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="feature">
<xs:complexType>

<Xs:sequence>

<xs:element name="chord
<xs:complexType>
<XS:Seq

<X ;?i# axOccurs="unbounded" name="markov_insta

</xs:comp
xs:element>

:sequence>

<XS:SEeq
<xs:ele
<xs:complexTyy
<XS$:sequence>
<xs:element maxOccurs="unbounded" name="markov_instance">
<xs:complexType>
<Xs:sequence>
<xs:element name="from" type="xs:decimal" />
<xs:element name="to" type="xs:decimal" />
<xs:element name="pro" type="xs:decimal" />
</Xxs:sequence>
</xs:complexType>

</xs:element>
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</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>




ek ~ 2 R A8 S XML &5 #4h% Schema

<?xml version="1.0" encoding="utf-8"7>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="AC analysis">
<xs:complexType>

<Xs:sequence>

<xs:element name="attribute">
<xs:complexType>

<XS:S€q

ignedByte" />

</xs%com
</xs:element
<xs:element name="
<xs:complexType>
<X$:sequence>
<xs:element maxOccurs="unbounded" name="pitch">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:unsignedByte">
<xs:attribute name="position" type="xs:unsignedByte" use="required" />
</Xs:extension>
</xs:simpleContent>

</xs:complexType>

</xs:element>

96



</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="durations">
<xs:complexType>
<X$:sequence>
<xs:element maxOccurs="unbounded" name="duration">
<xs:complexType>

<xs:simpleContent>

<Xxs:extension

edByte" use="required" />

</Xs

</xs:schema>
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