.. .Construction of the Chinese
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Perspective
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— Invited expert, Library of China Conservatory of
Music (Beijing), musicologist of morphology etc.
— Former Postdoctoral Researcher & Linked Data
Scientist for Distributed Digital Music Archive

and Library Laboratory (DDMAL), McGill University
(Montreal)

Slides will be available via GitHub:
[linkedmusic—datalake]



Background 1:Introduction of Chinese Traditional Music Culture

:CourtMusic
:FolkMusic
* Characteristics of ContemporaryChineseMusicology : E=Folk50ng
) ) o ) :MusicOfTalkingAndSinging
(1) ethnomusicology + (2) Chinese traditionalMusic A :MusicType_YueShengXi ]__
: : .. . -7 /| ) :MusicType_YueWuXi
morphology —> applied to music composition, blending .-~ /£ [::Nation;fn;trumentalMusic
: 2 V7 :ChuidaMusic ]_
Eastern & Western Music flavors e y ‘DrumAndCymbalSystem
7 7 :InstrumentalSolo
44/ / :SizhuMusic
e — 1. classification e ya S :WindAndDrumMusic ]‘
. o . e . 7 :GudiSystem
* Chinese Traditional Music Culture, categorized via: / :ShengPipeAndGuanSystem
) . . 7 . . /7 :SurnaySystem
* sociological perspective: 4 classes, one of WhICh__IS/ XiansuoMusic —
m=====TT Ty Sinai - .
* morphological perspective: FolkMusic“=> 5 classes’ [:;i'r';ﬂ'i't‘i?,?,';fg’p"‘e"r‘;';‘,ﬂ?iﬂ5'“
. :LiteratiMusic
:ReligiousMusic
7 classes :BuddhistMusic
:ChristianMusic
VocallntegratedinstrumentalMusicSpecies; DancelntegratedinstrumentalMusicSpecies ; Wind and :2IslamicMusic
Percussion Music Species; StringEnsembleMusicSpecies...  ——Drew upon the viewpoint of ‘TaoistMusic

orchestration )
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Background 1:Introduction of Chinese Traditional

2.

cataloging

Chinese Traditional Music
Culture Resource Warehouse

(database)

(1) 20 years old

(2) folk collection and
fleldwork , visual
ethnography

(3) a “Music Map” vision
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Background 2: Technology (and My Research Journey)

* 1. social network analysis (homogeneous network, Web 2.0) —> -

 2.| knowledge graph (heterogeneous network) in "linked data" format
* triples + URI (unified resource identifier) => linked data/RDF

(Resource Descriptive Framework )
* Why linked data?
principle: e.g., especially semantic web (Web 3.0)

— a normal database —>

* 3. a semantic turn of knowledge organization:

music metadata —> "

\ -
\

—> knowledge base (an ontology—drive\\m\ knowledge graph) that supports intelligent

. . . . \ .
knowledge retrieval, visualization, networkanalysis. . .
N



Background 3: Digital Humanities

connecting data science to serve humanities
* an ideal joint point: structuralism and semiology —[corner stone]

e —> focus on text—structuring. . .with such recognition, to find a common set of digital
humanities discourse system

AFMRBRIE AR, DUOTEEEAREAMZE 4T ARE" (Junjun, 2024, Feb)

translation:

— Knowledge graphs serve as the

— Metadata ontology and network analysis serve as



—EMERF AER

Digital Humanities Framework: One Body, Two Wings

THEAE R4 7 A

Network Analysi

AR
Knowledge Graphs
TUFEA K REEil
RAE L EH i BrRRRER
bR AL HER MERISE

Metadata ontology provides semantic Network analysis reveals relationship

structure and standardized descriptions patterns and structural characteristics
FNRE B AE Iy B2y
BE SRR
ZEERENA

Provides a foundation for the formalization of

academic systems, disciplinary systems, and
discourse systems REEZGE R CARERIRNVEICHER

Theoretical Framework for Chinese Traditional Music Culture Knowledge Base Construction




Semantic Organization of Metadata —>

* (rendered in OWL——a special RDF language)

* A graph database with ontology Is a genuine knowledge graph.

* Ontology reflects knowledge structure and knowledge organization method,
involving and edges as shared semantic
relationships or properties,

. Ontology embodies the way of defining knowledge and classification
methods. . .and even what kind of knowledge inference effects can be formed.
An ontology serves as the foundational model of the semantic web and Is also a
descriptive language, such as those using RDF Schema and OWL formats.



Semantic Organization of Metadata —> Ontology

relationship:apprenticeTo

N mo:SoloMu
g S sicArtist
. .====" o o WA
° u " — =*"" dbo:ethnicity __ ~ oF©
l[a “knowledgeBase” with ontology —> ~ s e e 4
“ " P2 et owl:Ethnic © fRecordi <+
superceeds a normal “dataBase”] 9% e Group : 5% g
05\ o) O e
. . . ‘Place ¥+~ — — — __ __ () 2. O,
<— a more intuitive 2\ BlFlace J i | S (A N X
. 7, asBroaderTe(.: == > o@/*/
& flexible approach of: o D\ g| /T Teidos: 3 (€ .Special N\ Music
. _ . " led o ol s/ crm:E55 — 5 Independent .I :
organizing Knowledge; LEIcidh g Type oE Resource Y ologist
. . ., S T3 93 L4
* — displaying knowledge: kanzaki:plays A\ " =3 &
.. :goodAtPe N4 n :pieceType :Piece Q)é’
* — retrieving knowledge. formingMu MusicT Jjmusic y WithPer g
. sic : o:‘?l:’fugige ~Type mo:Instru Sty dormance (&
* Ontology: Chinese Snoot instr ment or-...._ LG g
pecies ment riental® =
TraditionalMusicCulture ‘ —TUsityy Musica/”  bf:Mono %
National’a tr peprinc nstru raph o
:musicTypeAlternate Instrumen Umens ™! ment SlEly 2
Knowledge Base (CTM) e 1o sl talMusic
EvolvésFrom etc. :instrumentAlternateName, :instrumentEvolvesFrom, etc
Legend ========3 hierarchical relationship: such as rdfs:subClassOf

— ——— bf:relatedTo —> other semantic relation °



Single—box Search on the Main Page

Type of music (music)  Instrument library  Specially Collected Independent Resources - Works = Metadata ontology ~
= \ ; 3 5
{\ 'f ﬂ 4 JF ]‘ﬁ Library

Knowledge graph ~  The Al Assistant  About Us
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Single—box Search, e.g., after inputing “tREBEYH"

FAALSE lbrary

COMNSEEVATORY OF MUISLC //

CHIRA

Knowledge Graph 7_

(translation:Fujian Nanyin/South Sound )

Instrument Library  Special Collection Independent Resources_ Works ¥ Metadata Ontology ~

Al Assistant  about Us

RESOURCE TYPE Matched t0221 music types (music genres)Record > knOW | edge graph . graph query
« MUSIC TYPE ( 221) « Fujian Nanyin - refers to _the knowiedge graph /ééz —> visualization
z
= MUSICAL INSTRUMENTS (81) « Fujian Nanyin-score knowledge graph //4
« SPECIAL COLLECTION = Fujian Nanyin-Music Knowledge Graph A -
RESOURCES (NON- * Fujian Nanyin-Upper Four-pipe-Quality g‘@/frol Knowledge Graph
[ ] i in- j é =1
REPERTOIRE) (36) F_u%_{an Nany_fn Shangsiguan Knoegde Graph
- PERFORMANCES OF THE TRACK > Eullan Nanyin Knowledge Graph =
(21) é¢/ s Fujian Nanyin-Xia Si Guan Knowledge Map
z s Fujian Nanyin-Upper Four-Tube-Dongguan _Knowledge Map
. zZ
(MUSICIAN) (17) ¢4/ » Liyuan Opera-Silk String Music Knowledge Map
L&é s  Knowledge graph of String and bamboo music ensemble
* Nanyin Knowledge Graph
neXt page * Quanzhou Nanyin-Music Knowledge Graph

Quanzhou Nanyin-score knowledge graph
Quanzhou Nanyin-refers to the knowledge araph
Guangdong Chaozhou string poetry knowledge map
Chaozhou Music-String Poetry Knowledge Graph
Guangdong Music-Cantonese Music Knowledge Graph
Knowledge map of Hebei Errentai brand songs
Su Nan Shiban Gonggu-Qing Gonggu Music Knowledge Map
Knowledge graph of Shiban gongs and drums
Huidiao-Siping Knowledge Graph
Yichang Xile Knowledge Graph
Huidiao-Kunyi Opera Knowledge Map
Knowledge map of Shanxi Errentai brand songs
Jiangnan Sizhu Knowledge Graph
Knowledge graph of Zhanzaigu
Knowledge Graph of the Eight Immortals




migrated to the “Linked Data Publishing Platform”; Each blued field links to other URI—linked nodes.
A /

I 4
I 4

» Py Music type  Instrument Library Sp;y/{:ial Collection Independent Resources_Works ™  Metadata Ontology ~
% KRR library /

. \\CHIMA COMSERVATORY OF MUSIC Knowledge Graph ~ Al Assistar}/{/ about Us
\ i

Fujian Nanyin RDF

Attributes/Fields Property Value Attributes/Fields Property Value

Music type: Musical genre; literati music Former name:
Music type (music genre) - // Music type (music genre) Nanyin; Fujian Nangu
alias (object attribute): //// alias:
There are... Broad terms: Nanyin Literati Music /// There are... Narrow terms: Nanyin Seven Songs Quanzhou Nanyin Fujian Nanyin - Upper Four-
/ View graph pipe Fujian Nanyin - Lower Four-pipe Fujian Nanyin - Finger Fujian
/ Nanyin - Song Fujian Nanyin - Score
Originated from... Period: Five generations W Died since: -
Distribution area: Taiwan Province Hui'an County Jinjiang City Quanzhou City Macau  Origin: Quanzhou City
(Click to view the map) Special Administrative Region Fujian Province Hong Kong Special (Click to view the map)
Administrative Region Southeast Asia
Traditional music branches: Fujian-Taiwan Branch Derived fram: Xishu Quzidiao
is part of: - Corresponding to...Group: -
Named after: - Representative tunes: [A Letter];[Ancient Luntai];[Four Dynasties];[Du Weiniang]
Representative tracks: "Heartbroken"; "Thinking of the Rest"; "Spring"; "Enjoying the Related to: -
Lanterns"
Main instrument: Erxian clappers, dongxiao , pipa Instruments used: -
Representative folk - Recommended collection
musicians: resources: « "A piece of love letter" - Nanyin Concert
« Xiamen Nanyin Collection
* Fujian Nanyin
* "Seven Lianggu" of Nanyin from Xiamen, Fujian
* Nanyin record collector from Zhangzhou, Fujian
Definition/Explanation: (1) Nanyin, also known as "string and pipe" and "Quanzhou Nanyin®, is a traditional music of the southern Fujian region, one of the contents of the UNESCO

Representative List of the Intangible Cultural Heritage of Humanity (Baidu Encyclopedia entry "Nanyin") (2) The music of Fujian Nanyin is divided into three categories:
“finger”, "score” and "song", and the form and structure of each type are different (Chinese Music Studies, p.548) (3) The author believes that from the Five Dynasties to
the Song Dynasty, the dongxiao was an accompaniment instrument for the quzidiao (called cidiao after the Song Dynasty) music, and the guzidiao music of the Five

P Dynasties in Western Shu was the origin of the formation of Quanzhou Nanyin (Chinese Music Studies, p.547)




Linked Data Publishing

BEREE

https:flib.cemusic.edu.cn/data/musictype/aS923pRvaJO0BIrG

skos:definition

rdfs:label

ctm:musicTypeOrinstrumentAlias

ctrn:nameCiMusicTypeOrinstrument

cirm:ariginationPeriod
ctm:place_DP
cim:representativePiece
cim:representativeQupai

rdfftype

Platform for Fujian Southern Sound

HiEMT: RDEMML JSON NT GRAPH

AN ENTITY OF TYPE: MusicType

(EERRE - RMNEE, EEEEENELAER, BeESRERASMAEXERC-RRFERAS . (EEERER AT HERMENEFo N B B =2, SXlEESETEE{RERSE)
p-548)(3) EFIANARERLE, ARBHTE (RUASHIER) SR HHERE, IAESHTRERERNEENREAZRE ((FETHT) psa7)

EEEE

fu jian nan yin @py
o If we say the previous page resembles a Wikipedia
fit =i . . . .
: display, this page mirrors the structured—data interface of

fu jian nan qu @
= linked knowledge bases like DBpedia or Wikidata.
EEEE

" jian nan yin @py

aft

Rl

QAT ERIZD {EB/TH (€53 {EEEITH

(34  [(&%8]  [[mEm) [HEE

ctm:MusicType
b B R R R

ctm:MusicType_YueShengXi
b B B RE

ctm:LiteratiMusic

X AER




scroll down to see the egocentric network for “tBEBEE" (translation:Southern Music/Sound in Fujian Province)

——not only one—step ego
network :

You can double—click nodes
to expand the scope,
traversing the knowledge
network for exploration




Can also enter the “Music type” tabular interface to retrieve Fujian South Sound. Advanced query
~~<_ filtering condition (intersection relationship)

S
S<
D

(52) '?lﬂflf.#%f‘ﬁ library

interface with multiple

(1) musicType
(2) instrument
(3) traditional
music

branches

7

2

professional
search syntax

/%U
4
A .

=

&7

Advanced Search

Pr%sio nal Search

Music type

Knowledge Graph ~

7
""""""""" Music type {music g//eﬁe}g‘Musr’c type {music genre) alias/Pinyin (separated by syllables)

A sina o
---------- y The main mgyﬁnenf used in this music is...

7
. Cor//refponding traditional music branches

Va

7z
7
SIC TYPE
FOLK SONGS (914)
« OPERA MUSIC (541)
« RAP MUSIC (418)
« DANCE MUSIC (407)
« GONG AND DRUM MUSIC (153)

+ NATIONAL INSTRUMENTAL MUSIC-DRUMS AND
CYMBALS (153)

* DRUM AND CYMBAL MUSIC GENRES (153)

« TRADITIONAL INSTRUMENTAL MUSIC-WIND AND
PERCUSSION MUSIC (123)

= WIND AND PERCUSSION MUSIC (123)
* WIND AND PERCUSSION MUSIC (123)

DISTRIBUTION

« YUNNAN PROVINCE (362)
« FUJIAN PROVINCE (205)

« HUNAN PROVINCE (186)

« GUANGXI ZHUANG AUTONOMOUS REGION (182)
« GUANGDONG PROVINCE (175)

» HUBEI PROVINCE (163)

Instrument Library

AT Assistant

about Us

Special Collection Independent Resources_ Works ~

Distribution area/Origin area

Metadata Ontology ~

(4) distributior

Corresponding to...

area

Leave blank

Originated from...period (e.g., input: Tang Dynasty; Southern Song Dynasty; Republic of China)

Matched to3182Records

Music type
Abalasi Spring Dance

Achang Nationality Song and
Dance Music

Achang stick dance

Achang Gourd Flute Song

Achang sacrificial songs

Achang folk songs

data reusable

Category Tags
folk song

Dance Music

Dance Music

Folk instrumental
solo

folk song

folk song

Distribution

Longchuan County, Mangshi
City, Dehong Dai and Jingpo
Autonomous Prefecture ,
Yunnan Province

Yunnan Province

Yunnan Province

Longchuan County, Mangshi

City, Dehong Dai and Jingpo
Autonomous Prefecture ,

Use a musical
instrument

23455:->>

Corresponding
nationality

Achang
Nationality

Achang
Nationality

Achang
Nationality

Achang
Nationality

Achang
Nationality

(5) ethnic

group
~(6) originates
from historical

Traditional music p er | 0] d

branch

(dynasty)

Yunnan-Guizhou-
Qiangxi branch-
Digiang branch

Yunnan-Guizhou-
Qiangxi branch-
Digiang branch

Yunnan-Guizhou-
Qiangxi branch-
Digiang branch

Yunnan-Guizhou-
Qiangxi branch- 15
Digiang branch

: Yunnan Province



Special Collection Resources (bf:hasPart —_

PiecePerformance Sso

=
S

Chinese or Eastern Music Instruments ~~=<__

Warehouse Sse

Music type  Instrument Library  Special Collection Independent Resources_Works ™

) _rlf A& RATE library

it Knowledge Graph ~

Al Assistant  about Us

Musical instrument -Select Performance Type-

Metadata Ontology ™

Distribution

Corresponding to...

yes

PERFORMANCE TYPE Matched to321Records

CHINESE MUSICAL

INSTRUMENTS (289)

ORIENTAL MUSICAL

INSTRUMENTS (174)

= WIND INSTRUMENTS (50)

= PERCUSSION
INSTRUMENTS (32)

= STRINGED INSTRUMENTS
(20)

= STRINGED INSTRUMENTS

(5

= UNPITCHED PERCUSSION
INSTDI IRAENTS (71

Aga
Musical instrument nickname:-

Performance Type:-
Acoustic classification: Earth sound
Corresponding to...ethnic group: Tibetan

Recommended collection resources:-

Etek

Musical instrument nickname:-

Performance Type:-
Acoustic classification: bow-string sound
ACOUSTIC CLASSIFICATION
Corresponding to...ethnic group: Uyghur
« EDGE SOUND (13) Recommended collection resources:-
« DOUBLE REED AIR BELL
m
» PLUCKED STRINGS (9)
» PERCUSSION BODY
SOUND (8)
= LIP REED AIR SOUND (8)
» STRINGS (4)
= PERCUSSION MEMBRAMNE
SOUND (4)
» FREE SPRING AIR BELL (4)

= STRING SOUND (4) Bagua Bell i

Bagdut
Musical instrument nickname:-
Performance Type:-

Acoustic Classification:-

Corresponding...ethnic group: Miao
Recommended collection resources:-

CORRESPONDING ETHNIC Musical instrument nickname:-

GROUP Performance Type:-

Acoustic Classification:-

of KA ETE library

rl’(ﬂ{g:k%?ﬁ library

Title/alias of the performance

Music type

Knowledge Graph ~

Instrument Library

Al Assistant

The composer is / the performer is / the performer is

Special Collection Independent Resources Works

about

The | Performance of the track

Special Collection Resources (Non-repertoire)

-

Metadata Ontology ™

tstern) mu

The performance of the piece uses..instruments/The main instr

The national style of the plece is

Query

Advanced Search

Music type
Knowledge Graph ~

Prefessiun#ea{c’h-

Leave blank

Instrument Library

Al Assistant

Theme/Special Collection Independent Resources are... Keywor

Special collections of independent resources covering...

Download (RDF)

Special Collection Independent Resources_Works

about Us

-

Special

of independ

-

Metadata Ontology

g... Music 1y

Special Coll

rces Related to... Musica

Special collections of independent resources covering...

Special collections of Independent resources invalving...

RESOURCE TAGS

VIDEOS - MUSIC
FESTIVALS, CONCERTS,
COMPETITIONS, ETC. (287)
VIDEOQ - LECTURE OR
CLASS, ETC. (218)
SPECIAL COLLECTION
INDEPENDENT
RESOURCES_WORKS (151)
VIDEQ-FIELD TRIP OR
FIELD INVESTIGATION (122)
VIDEQ-INTERVIEW (104)
VIDEQ-ACADEMIC
CONFERENCE (102)

TYPES OF MUSIC INVOLVED

.

FOLK SONGS (54)
SICHUAN QINGYIN (42)
DANCE MUSIC (36)
RAP MUSIC (33)

FOLK INSTRUMENTAL
MUSIC (20)

FOLK INSTRUMENTAL
S0LO (18)

XI'AN DRUM MUSIC (13)
SONG (12)

NATIONAL INSTRUMENTAL
MUSIC-DRUMS AND

Leave blank

Matched to1108Records

theme

MNanyin Finger Song Lyrics
(1) 10-11 sats

Professor Chen Ziming
giving a lecture

The 24th anniversary of the
reconstruction of the
Quijiaying Music Concert in
Hebei Province
{Performance): Qujiaying
"Music Sacred Meeting"
World Music Week Special
Concert

Yunnan Dali Bai Nationality
Traditional Music and
Dance Academic
Performance Program

Yunnan Musical Instruments
Kingdom Investigation
Motes Part 3: Hani People

resources |

Special collecti

Download (RDF)

Resource
Tags

Recording
start date

Textual =
Documents

Video - =
lecture or
class, etc.

Videos - &
music

festivals,
concerts,
competitions,
ete.

Textual -
Documents

Video - -
lectures or
classes, etc.;
Video - field

trips or field

trips

of independ

n234

...Musiciar

B |6 | > |

Musical
Type of music instruments
Fujian Nanyin- -
Finger

Hebei Concert
Hebei Concert-
Beijing Music
Club

Dance Music

Habage



Graph Query [1): facilitate both union and intersection relationship

F __,.—-=='__=- e R "__ U Music t % . i ¥
g - - isic type  Instrument Library  Special Collection Independent Resources_Works *  Metadata Ontology ~
/ 4 >\ \* D)) FAALEE tibrary
i A :. n | B [ Y CHINA CONSERVATORY OF hUS| Knowledge Graph = Al Assistant  about Us
H ! /i
\\m ; // Music type (use *;" to query multiple values) Musical instrument {use ";" to query multiple values) Special Collection Independent Resources_Works
.......... E"—==="/-==-‘='s/‘ Y
area //// Nationality {or ethnic group) (Music) People
7
You can select multiple
related keyword—nodes /7 iy : J
. (——— to switch between 1—step or 2—step length 7 :

. . <id> : nff name : "Fujian Nanyin" size : "25 Node Information
as starting points. B 7 4

, 9P , y %4 ego network [/
expanding their ‘ v Fufian Nanyin
respective neighborhoods E.g.. input more than "m”‘*““ e
i S next page™— |

3 heck the detail

3|'mult'ane'ously, the i AR S ﬁ@g i Gl T Gt
visualization reveals s e o YT query condition:

[ ' on the communit ; SS 7R e S
topological community y MUSICType:ﬁ‘E@ﬁﬁiﬁ;ﬁ
structures. E.g., the boundary connection

with the intuitionistic

bridge part between 2 St

densely clustered
communities may

represent N .. ..

LR
FE EE

Instrument : __BA : TEE

area/place: 3T &
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Click on the vinyl—icon nodes to access
the “special collection resources”, which
will contain playable recordings.



Graph Query (2.

* node neighbourhood retrieval
* panoramic Vvisualization:

* A—>B path traversal

| THEME_DEFAULT v |

1.MusicSpecies; 2. Instrument ; 3. SpeciallndependentResource(collection); 4.
PieceWithPerformance; 5 .Place; 6 . EthnicGroup; 7. MusicBranch; 8 . MusicArtist



0 | @ minms X | . SiREE % [N
a « = X @ O B F&E2 ° http/dh.usources.cn:8280/mcdemo/semantic W% Ty @ t =
DxmeAks @ HiFcsy D smme [ heanagfem. |8 rernsft..

@ = : ; ~ \ _

(@ ) 'Y(ﬂft.#%?ﬁ EH1E ERAR(FM) REE REGITER ER - THUEAE - MIREE - ABF  XTFH
. @==g J i B s 15550
6. &
]

=
@ input keyword
w
| THEME_DEFAULT ~

6 o s

Copyright @5 [E & F¥IE
iehh: EFRWIEEREE—S FEEFEREBE023ERARA TN
2022 FEEBEYR. PENLEHYES, 2023FiFH (EHEE) SMEHEHN

&

%1% grapheco.github.io...



graph query [2: A—>B path traversal

* to explore the relationship with distance threshold
* to explore the shortest path between 2 nodes:

e.g.. What's the potential relationship
B3k

between Turpan Mugam In northwest China and

Fujian South Sound Iin southeast China? O

HEEAES é
)

 TurpanMugam—[traditionalMusicBranch]—=>(1)TarimMu
sicBranch<<—[traditionalMusicBranch]—(2)NgalraDrumMusic—
[usesInstrument]—>>(3)surnay<—[useslInstrument]—(4)QianOpera—
[usesInstrument]—>>(5)pipa<—[hasPrincipallnstrument]—(6)Fujian
SouthSound
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EIMEF
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SPARQL query: refering to ontology list from the frontend

SPARQL — an RDF specific query language;

Structurize any NLQ (Natural Language Question) into SPARQL syntax prior to mapping with
the schema (e.g. ,ontology) the way knowledge was originally organized. Ontology elements:

http://dbtune.org/musicbrainz/page/instrument/68°© back to ToC or Class ToC

% % R SBPE 1.
‘* # % &5 TE Library
Knowledge graph ¥  The Al Assistant ~ About Us Labels: %

[6) ONTHUB.NET (#S{&ARSS L) IRI: http://dbtune.org/musicbrainz/pagefinstrument/68

has super-classes
ctm:BlowPipelnstrument®

Type of music (music)  Instrument library ~ Specially Collected Independent Resources - Works Y Metadata ontology ~

FEERTFXAHMIAEZRME (ctm) Chinese Traditional Music Knowledge

Base bf:Audio® back to ToC or Class ToC
This Version: i

20 Labels: &

Publisher|Contributor: IRI: http://id.loc.gov/ontologies/bibframe/Audio

EEER (PEEFFRTPESFAREN) , PEEREREBERAS. BFAXTELSEAA

Description: Resources expressed in an audible form, including music or other sounds.

MRS RS REBR P AR ARRE WIE AR, TRASEMES A, HIENARARIGH: BASKABFXUEHS TN
5, MRINE. XAMENAFRSR, WHRFH, F8. REEHIX, RAME. FA. 5, CEXRETHMELE, ZHRGEHFE : .
AEFHAMANSETEOMAET, BEASFIHEE SRAXSHESHESH LNIANR. BAEXTSE (FEERAEFAREY TR PRl B EREsEaEe
AR HEAR) ( (BMFEAXHAR) 2022FF4H) . BAREA): OHFFS: alienmusedh@gmail.com; 529360500@qq.com®@{&: MuseDH %xF

versioninfo: ZHiARAERARFMTHIEAMKY L RTMA, 81 20 IR, HONERAZXMAFEETEIRE (KB FRESREET RS

has super-classes

R ERAESUGE AIREE MR R Migit. 451" ; owl:versioninfo "2.0 highlighting Oriental Instruments"~rdfs:Literal ; bf:Instance® back to ToC or Class ToC
ctm:logForUpdating """ MBS AIRAERE, BAIBRANRMIESIZEEA: (1) :ethnicGroup (2) :representativelnstrument Labels: 437 258526

(3) :representativeMusicType (4) :relatesinstrument (5) :rel AusicType (6) :rel ork (#0_Et53#) Since 2025Feb25, following
modifications are as belows: (1) ObjectProperty “:musicType_Instrument" is updated to “:musicType_instrument" (2) ... (3) Add name space and IRI: http://id.loc.gov/ontologies/bibframe/Instance

prefix. See geo

has sub-classes

Table of Content ctm:InstanceOfInstrument®
1. Classes is in range of
2. Object Properties bf:hasinstance °P

3. Data Properties
4. Annotation Properties

5. Namespace Declarations bf:ltem°® back to ToC or Class ToC
. I
Classes Labels: LR
http://dbtune.org/musicbrainz/pagefinstrument/68 bf:Audio bf:Instance bf:ltem bf:Monograph bf:Movingimage bf:Musiclnstrument IRI: http://id.loc.gov/ontologies/bibframe/item
bf:NotatedMusic bf:Place bf:Stillmage bf:Text bf:Work musicbrainz:Track event:Event bibo:Book bibo:Periodical
mo:Composer mo:Conductor mo:lnstrument mo:MusicGroup mo:SoloMusicArtist place:City place:County place:Province has sub-classes
place:Town place:Township place:Village fabio:JournalArticle cidoc-crm:E24_Physical_Man-Made_Thing cidoc-crm:E53_Place ctm:ltemOfinstrument® 2 3

cidoc-crm:E55_Type kanzaki:Player kanzaki:Singer
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SPARQL Query Example

1 Database overview, exploration of
internal structure
¢ 1.1 Querying the size of the
database
That is, the total number of
instances of the main name
guest triple

1.2 Returning a part of the triple
For example, the 50 articles.

1.3 Exploring how many classes
are in the knowledge base

And with each class how many
examples, do the descending
order arrangement

1.4 Querying an instance of a
class

If you look for examples of folk
songs.

* 1.5 The weight of the relationship
The number of predicates (or
attributes)

* 1.6 Uploading of specific
collections of resources in
addition to metadata in the
knowledge base
Find out which "specially
independent resources_works"
have been associated with
specific readable sounds and like
resources

Type of music (music)  Instrument library  Specially Collected Independent Resources - Works ¥  Metadata ontology ~

Knowledge graph ¥  The Al Assistant  About Us

ralar Mot

1

oY

Does my library have any special resources related to Ganmei Lan music, and if so, w@r%;i.n
the area involved in this resource?
define input:inference ‘'urn:owl.ccmusicrules@214' #Activate Reasoning Mechanism

3v PREFIX ctm: <https://lib.ccmusic.edu.cn/ontologies/chinace_traditional_music#>

4
5

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

6v The select? The resource? The resourcelabel? place? placeLabel WHERE {

i, # Find unique resources
8 ? resource a ctm: SpecialIndependentResource .
9 ? Resource rdfs:label rdfs:label? ResourcelLabel .
10
ki # This resource involves the Cammelan music genre
12 ? Resource ctm:relatesMusicType ctm:relatesMusicType? MusicType
1Lz} ? musicType rdfs:label "Gammelan music".
14
15 # Geographic areas of the resource
16 ? Resource ctm: deletesPlace? place
17 ? Where rdfs:label? placelLabel .
18 }
4
£2 Raw Response *
Showing 1 to 3 of 3 entries Searched for: ‘ I Show \-AII v-‘ The entries
Resource & Resourcelabel & place 4 P IaceLat;e
v
1 (https:/fiib.ccmusic.edu.cn/dataf \ Gamelan Music (Department of [https://Iib.ccmusic.edu.cnfdata/place/ \ Southeast
sdresource/82KtNL8305adFOEQ Music) southeastasia Asian
2 ;ﬁ;sgf(l)’::,;;r;::ﬁ: Sl so/catarscieouions a’;i::;lizg Pao:s tripita Ball https://lib.ccmusic.edu.cn/data/place/bali | Balinese
3 \;t::qsafé::;;ﬁ:?;: du.cn/datafsdresource/) I(:g:;:s“izg trassirpdatal, https://lib.ccmusic.edu.cn/data/place/bali | Balinese

Showing 1 to 3 of 3 entries

nodes as UR| are accessible to

24



SPARQL query result—> linked data publishing platform

FrEEEN BRI EE S 21T

https://lib.ccmusic.edu.cn/data/sdresource/XumB0bv3mNe3XnMk

rdfs:label

bf:mount
<http://www.cidoc-crm.org/cidoc-crm/P3_has_note>
bf:subject

bf:identifiedBy

<http://rdfs.cofjuso/locator_address>

rdf:type

properties inFormOf name

SpacePrefix+FragmentID. . .

owl:sameAs

ctm:relatesMusician

ctm:relatesMusicType

ctm:relatesPlace

#iEBL: RDF/XML JSON NT GRAPH

Chen Mingdao's Trip to Bali,
Indonesia and related resources

AN ENTITY OF TYPE: Stilllmage

properties values with labels:
REEIERTEIEE ST

(ERETR: HERATEERSZRN—RE%) (DATA16 (BMm1) -8, SpptS5EF)

/

RRERE chen ming

SR AF EE E R BRHER BIER(EH )RR, 5% FE3IA

WRERBEIRERLEE S 21T

_927

EDEEEHE EEE \ \ 7 http://wWww.us...
e

bf:Stilllmage S o

b Still image

c/ mei lan yin yue
%

ctm:Video-InterviewOrField Trip : Lt
e

Sing) ——BRsE . mwgﬂnm;,ma = 1 g
<http://www.usources.cn:8480/music/data/sdresource/XumB0bv3mNe3XnMk> fo

7 http://www.us...

<https://lib.ccmusic.edu.cn/data/agent/v2KV2PkdFj6ezU3g>
b R E
<https://lib.ccmusic.edu.cn/data/musictype/G4dTVrSu85i1d3qB>

LHEZER

/ 2 http://www.us..

RIEEF min jian
yin yue

<https://lib.ccmusic.edu.cn/data/place/bali>
LEES



SPARQL query based on knowledge reasoning/inference

1) :CourtMusic
) :FolkMusic
— ' X : _) :FolkSong
* ontology—based reasoning activation ~ ik R
) :MusicType_YueShengXi

1 # note: oge D :_E: :MusicType_YueWuXi

2 # Users can remove the hash symbol (#) before 'define' to :!}!_\at(i:ohna_lclln:ﬂtrurnentalMusic R
: ; , : ) :ChuidaMusic

# activate the rgasonlng'englne, .SO that inferred and completed ® :DrumAndCymbalSystem

data can be obtained during queries. O :InstrumentalSolo
4 # define input:inference 'urn:owl.ccmusicrules0214' _) :SizhuMusic
5v PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#> :}a\_{indAndDrumMusic
6 PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> @ :GudiSystem
7+ SELECT * WHERE { . :ShengPipeAndGuanSystem
N R . e _) :SurnaySystem
N ?sub ?pred ?ob] ) :XiansuoMusic -
9 } LIMIT 10 y :SingingAndDancingMusic

Z _ . :TraditionalOperaMusic

o5 Raw Response retrieved data can be downloaded as RDF ) :LiteratiMusic

) :ReligiousMusic
_) :BuddhistMusic
_) :ChristianMusic
{) :IslamicMusic
_) :TaoistMusic

e.g., Find the national instrumental music.

26



SPARQL query based on knowledge reasoning/inference

* ontology—based reasoning activation :NationallnstrumentalMusic ]
:ChuidaMusic
. . . _ :DrumAndCymbalSystem
e.g., Find the national instrumental music :InstrumentalSolo
:SizhuMusic
define input:inference 'urn:owl.ccmusicrules0214' :WindAndDrumMusic
:GudiSystem
PREFIX ctm: :ShengPipeAndGuanSystem
<https://lib.ccmusic . edu.cn/ontologies/ chinese_traditional_music#>> :SurnaySystem
PREFIX rdf: <http://www.w3.0org/1999/02/22—rdf—syntax—ns#> :XiansuoMusic -
PREFIX rdfs: <http://www.w3.0org/2000/01/rdf—schema#>
SELECT * WHERE { Through the activation of reasoning
?MusicSpecies a ctm:NationallnstrumentalMusic; capabilities, resources belonging to child—
rdfs: label ?label } classes of NationallnstrumentalMusic are

automatically retrieved. This effectively
without supplementation from reasoning: 132 entries —> 1290 entries  addresses the inherent limitations of

conventional flat cataloging and
classification methodologies.
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Dlgltal Humanities Application : correspondence between geo music branches and language

branches / language families

oo Raw Response I retrieved data can be downloaded as RDF

Qilu—Yanzhao Branch
Qinghai—Tibet Plateau Branch
Min—Taiwan Branch

Western Branch

Qin—Jin Branch

Hezhongdi Branch

Jingchu—Wauling Branch

e Chinese Music Pamir Branch
Map Bashu Branch

Lingnan Branch
Hakka Branch
Tarim Branch

Wu—Yue Branch

Taiwan Mountain Branch

based on
Chinese traditional

music branches

Northern Grassland Branch
Guandong Branch

Eastern Branch

e g4 4B Sk

'ﬁ%%&%
@éx%
@%i%

#E Y

Yunnan—Guangxi—Guizhou Branch (Baiyue Sub—branch) it:ES x,ﬂﬂ(—ﬂ:fﬁﬁx.
Yunnan—Guangxi—Guizhou Branch (Di—Qiang Sub—branch) #{H:ES *)ﬁ) 12

Ty H%}aﬂrk

frE-RBOC Ik

a%ﬁxw
o P
Wﬁx%
BT
385 SN
SRk
i L ok
ﬁﬁﬁﬁx%
eS
?Wx%

TR 1%
ERIA By
il 5

R 1

SRR Uk

Sino—TibetanLanguageFamily(HuiPeople)
Austroasiatic Language Family (Jing People)
Mon—Khmer Branch

Hmong—Mien Branch

Zhuang—Dong (Tai—Kadai) Branch

Indo—European Branch

Sino—Tibetan Language Family (Han Chinese)

B4 ,1§ yanli % AustronesianLanguageFamily

il

= &l

(TaiwaneselndigenousPeoples)
Tibeto—Burman Branch

Mongolic Branch

fﬁﬂaiJll—{Eﬂ Wit Manchu—Tungusic Branch

Eﬂffjié";‘%iﬁ%_%ﬁﬁéé Altaic Language Family (Korean People)

A

S ki 1%

28
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Digital Humanities Application

Qilu—Yanzhao Branch
Western Branch

FE % B & A 2 B
] /
Indo—European Branch /I| / KR Ak
1 ! b 2 R
* Chinese music map based on ENERIE R IB IR |
.. ) Yunnan—Guangxi—Guizhou Branch 7\ Hakka Branch Wdﬁﬁiﬁﬁ_?ﬂﬁﬁ .
Traditional music branches (Baiyue Sub—branch] . Altaic Language Family

(Korean People)

57 _N I

Eastern Branch

\ Pty 3 /
* e Tarim BEEXK 52 1

Branch :
2 _— ZEEE
a” ';"' T Turkic ﬁﬁn

oh R
............... [

Jingchu—Wuling Branch ﬁ'l%‘i&ﬁfﬁ
Qinghai—Tibet Plateau Branch

SREEEK_an oo ABERX

Hezhongdi Branch ;

/'J| Wu—Yue Branch
B3 K E 45 403 B
S IE— AHAERE
* [Zhuang—Dong BlEE =k
‘BX | (Tai—Kadai) Branch .
A Austroasiatic Language

o “Lingnan Branch
Tibeto—BuUrman - o _NorthT Grasslan f g Family (Jing People)
Branch THIEES _ﬁ%ﬁ‘f Braﬁch -
BE &k N B& ¥ A
E—?‘Eﬁﬁ%fﬁﬁ . H—%ﬁ Qin—Jin| Branch . :
Mon—Khmer Branch ;| M —@LEHERE - Min—Taiwan Branch
¢ Manchu—Tungusic Branch,  AustronesianLanguageFamily
* (TaiwaneselndigenousPeoples)
: Mongolic B%E% Lk
Yunnan—Guangxi—Guizhou Branch - \
EErftsens Branch (Di—Qiang Sub—branch) L5 || b % Bk
Sino—TibetanLanguageFamily{HuiPeople) 29
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Digital Humanities Application: geographical music research

* 1.retrieval based on geographical neighbouring relation

What musical genres exist in other cities within a
2—step range adjacent to Shijiazhuang City, Hebel
Province, and their subordinate administrative units
at all levels? Regarding these musical genres,
does our library/museum have any special
collections or resources?

&l (Legend)
City
County
MusicType
SpeciallndependentResource
— SR
—_— B XRITHENMNRET. TRITEHEN
0 b i
YRR R R T

obtain

format)

We can use SPARQL to
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Digital Humanities Application: geographical

music research

e il SRAEIT E-H R
e B8 EH
- EREEE® SHALITR- E?J/ [
. . . ERSEE |
2 .retrieval based on geographical coordinates i
1 80.0km
- What music genres exist within a 7b—kilometer |
radius of Jingmen City (Dongbao District), Hubei =
Province, and among these, which ones are in our g B, -
library's collection? | T
——SPARQL results —> |_|_|\/|S —> python scripts for m*naﬁ\ 20,0k ‘R
ZERE S S— e x
visualization: (short for Large Language Models) X a1
e VAN
The distances and positions precisely correspond s
to the real map. wmh
* Answer : / T
There are 3 items related: 'Hubei Xianghe Daozhuizi Series Part STz
One: Hubei "Xianghe Daozhuizi” Performance’, 'Hubei Xianghe HEEF
Daozhuizi Series Part Two: "Xianghe Daozhuizi” as a Regional
School and lts Formation (Yao Yijun)', and 'Hubei Xianghe
" Lecture'.
31
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Question: Should music librarians master SPARQL before conducting
complicated retrieval?

T i - Music type  Instrument Library  Special Collection Independent Resources_Works ¥ Metadata Ontology ~
[,@Iﬁ\ ’Ftﬂfi-#}}m library

Knowledge Graph ~ Al Assistant  about Us

——Not Necessarily | . |
intelligent Question

, . . R
- LLMs to convert users —answering Assutantgﬁ‘ts‘l-J""'Et|$
. ARG
Natural Language QueStlon (NLQ) to HESHANERESRHESER, EERS RO E?
SPARQL with “prompt engineering” X
- Context : ontology snippet (serving (REEABRAT IS, BE10-50, BUAZS) (RAEAD, BBOR, HAS)
as the schema) that
reflects the structure of the NLQ _ '
_ _ . =mim@ questions for Instance ’
- Issue: How to find a corresponding
EKESNEERETWE? °
: : s
ontology snippet for varied questions: P—— z
|f We prOVIde the WhOIe’ LLMS may HERTANEEESRER=E R, ARFSRAMEER? °
Nnot concentrate. . . Sy AR (5#), BEFHARBITATE, SEFEIRSRBERES (RERHTRRTOLE o
HEBERES, BURSRFEESREEE (M) HPENATEILEY, LTHETHMNTS (CIUSENE 32
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Digital Humanities Application: Intelligent Question [ontologv

—answering System

MY paper: ESEA (Fast—and—Southeast—Asian) Tradlitional

Music and Its Ontology—Subgraph—Driven NLQ2SPARQL
Intelligent Question—Answering System Research (to be
published on Cataloging and Classification Quarterly)

Workflow :
1. Specific Ontology Editing

——Protege

editing

1

v

v

v

dataProperty:
segmentation

15205

‘LJ

entityExtrac
tion

class: objectProperty:
segmentation segmentation
1, 2... T 2
ity tityExt tityExt
enutyextrac | enutyextrac | .
NLQ tion tion
Jword
»  Segmen
tation > 3
m
r
subgraph
Assembly
> £ A

A 4

[ sparqlGene

ration

A

>

sparqlVerifi
cation

>

{ Recommendation

RAG
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Intelligent Question—answering System Workflow

* 2. Ontology Segmentation: Into 3 parts

3. Entity Extraction from the Ontology Segments

LLMs are prompted to extract (isolated) entities from an NLQ by mapping them
with all segments of the ontology. Hereby, the “entities” also include class,
property, or instance.

* 4. (Ontology) Subgraph Re—Assembly

* Ontology 1s also a special graph!

* Ambiguity of NLQ—>extract more entities than actually need—>basis for
recommendation

34



Intelligent Question—answering System Workflow

* 5. SPARQL Generation and Verification Based on Subgraph
* (1)claude 4 (2) reflection: ontology for validation instead of shapes

* 6. Retrieval Augmented Generation(RAG)

* |llustration on the retrieval result. ..
—> A combination of LLMs' general knowledge and Knowledge Graph's domain—
specific knowledge

e 7 scenarios of the rusults:
(2) If the result is too small or

even empty :
broaden the retrieval scope by relaxing query conditions/constraints in the
SPARQL query, and other possible query patterns can be recommended

* /. Recommendation System: based on the neighborhood in the ontology subgraph
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geonames:historical

Neme [ - The Ontology Subgraph with lts
Neighbourhood for the NLQ:
N Elzcrv]:lsmes:a!temate /'dobreo/
otPlace * Where is the "dongbula” (dobro/dombra, ZRA3i)
. distributed, and what other plucked string
:Chineselnstrument Instruments are distributed in the same
S regions/places? —> Area
:placeHasMusicType  :pluckedStrin i
0"8'“ e e Suf.,,s,,, * define input:inference 'urn:owl.ccmusicrules0214
= ‘ PREFIX bf:
bt:place N <http: //id.loc.gov/ontologies/bibframe,/>
e PREFIX ctm:
. <https://lib.ccmusic . edu.cn/ontologies/ chinese_t
o J ; raditional_music#> PREFIX rdfs:
L / Wahadr <http: //www .w3.0rg/2000/01/rdf—schema#>
WindAndDrumMusic SELECT ?place ?placelabel ?otherInstrument ?otherlns
Subless o T trumentLabel WHERE { ?dongbula rdfs: label "R AR
bf:Mu:ls{cInstrumen} ! ; d Ctm:PlUCkedStringlnStrument

:OrientalMusical
Instrument

?dongbula bf:place ?place . ?place
rdfs:label ?placelabel

cidoc-crm:E55_Type ctm: placeHasMusicTypeOrlnstrument ?otherlnstrumen
t . ?otherlnstrument a ctm:PluckedStringlnstrument
rdfs: label ?otherlnstrumentlabel

wdt:P1762
(Hornbostel-
SachsClassification)

wd:Q7403902
s i FILTER(?otherInstrument |= ?dongbula) }



Intelligent question—answering system workflow

The recommended pairs of NLQ & SPARQLs are based on the neighbourhood of the
subgraph
ontology neighbourhood + other SPARQL => other NLQs (e.g.):

* (1) What acoustic classification does the Dobro belong to, and what other instruments
are In the same acoustic classification?

* (2) In the regions where Dongbula is distributed, besides plucked string instruments,
what other types of instruments are there?

* (3) What music types or genres are found in the regions where Dongbula is distributed?

knowledge reasoning
knowledge Question—Answering »—=> a robust system with nearly 100% recall rate and 80% precision

knowledge recommendation
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questions and Interaction

* | would greatly appreciate 1t If you could talk slowly and clearly with me.

* For the consecutive information about linked data/semantic web technologies
application In music database, please refer to the session of Wednesday
(tomorrow) .

* Session:Databases for Music Libraries and Archives
* Our Paper Title: LinkedMusic Project: Integrating Online Music Databases
* https://linkedmusic.ca/
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Potential Questions

* 1. Your abstract references a comparative analysis between
Symbolic Al embodied In knowledge graphs and Connectionist Al.
Could you eleborate on how the two paradigms were implemented
or represented In your research framework?

* 2. Given your observation that Connectionist Al (notably large
language models) currently dominates music technology, what
strategic recommendations would you propose for balancing this
trend with symbolic knowledge systems In the development of
music digital humanities or library infrastructures?



Q:Your abstract references a comparative analysis between Symbolic Al embodied in knowledge
graphs and Connectionist Al. Could you eleborate on how the two paradigms were
Implemented or represented In your research framework?

* R: Symbolic Al is actually less of what Al appears nowadays such as ChatGPT, deepseek—
—the Intelligent large language models. It's based on structure and symbols, logic and
reasoning. Knowledge graph, especially one with embedded ontology is already on the way
of Symbolic Al. Ontology—based knowledge reasoning is very typical of Symbolic Al.

* On the other hand, LLMs are a representative of Connectionist Al. We use LLMs to extract
entities with context of ontology, to even verify ontology, and to perform NLQ2SPARQL,
which are typical synergy of Symbolic Al and Connectionist Al.

* What is worth mentioning is, the building of the robust question—answering (Q—A) system
workflow, incorporating knowledge's reasoning, Q—A, recommendation and Retrieval
Augmented Generation (RAG) is a close combination of the 2 branched of Al.



Q: Given your observation that Connectionist Al (notably large language models) currently
dominates music technology, what strategic recommendations would you propose for balancing
this trend with symbolic knowledge systems In the development of music digital humanities or
library Infrastructures?

R: A good time to revitalize symbolic Al with the assistance of LLMs. We can handle that,
because it requires low threshold, and echos the spirit of DH.

* symbolic Al —> white box. It can serve the formalized and specialized representation of
musicology knowledge, which lays the foundation of a flexible Al Q—A system.

* Focus on knowledge graph!
* |s knowledge graph to be obsolete in the futuri?‘;% quite adaptabe in the library’'s ecosystem
« philosophical proposition: structured info™vs. non—structured info

* philosophical proposition: Human are born to respect or like knowledge in a both structured and intuitive
way .

* To avoid clash with , we can advocate Music DH where humanitarians will play a
decisive and vital role: one body and two wings
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