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Abstract

The objectives of this paper are 1) to construct the design of the
web ontology of the Music Scores using Arc2 Framework that will
be used to create the music scores web ontology of Jose Maceda
Compositions and 2) to introduce another model and process of
representation of music-related data and metadata schemata for
storage and retrieval system. This also includes research and
exploration on comparative evaluation for the framework and
systems available for the web representing an ontology across
digital repositories and collections.

Web ontology of music score is linked to Music Ontology in
several ways. The RDF framework is flexible that supports
different informational object types like Class: mo:Score, or
Class: mo:PublishedScore or Property: foaf:maker and etc which
serves as extensions by the music score to Music Ontology.
Interoperability on the other hand is the focus of our future
research for the results show that MARC, AACR2 and LCSH are
the most widely used among digital repositories and collection in
metadata description and construction. They are confined with
the Library foundational operations and looking into new
approach is considered. Furthermore Jose Maceda Music Score
Web Ontology establishes an opportunity for collaborative
codification by diverse groups opening other metadata schemata
representation, data storage model and retrieval system and
resolutions to reuse and interoperability issues and some other
knowledge representation challenges.

Keywords: Web Ontology, Music Ontology, Ontology, RDF,
RDF/XML, Music Score, SPARQL
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INTRODUCTION

This paper is a part of a project on Building the Ontology of Jose Maceda Collections of
the Center of Ethnomusicology, College of Music of the University of the Philippines. The
paper focuses mainly with the representation of the music score of Jose Maceda compositions.
The Center which houses Jose Maceda Collections has an ongoing digitalization wherefore
needs a structural framework to organize and classify digitally converted collections. Web
Ontology as a knowledge representation for authoring knowledge databases is a known
semantic for the web. Its concept has been an IT niche for quite a while now because it
provides a machine readable vocabulary that allows compatibility with the World Wide Web
(WWW) architecture. Thus this study constructed an ontology to represent and express music-
related information in the WEB. Currently there is no extension module yet available for Music
Score in the Music Ontology and therefore this study creates one and makes it available to the
community, capturing features of the Music Scores of Jose Maceda Compositions.

MOTIVATION

This is the first leg of the two-part paper entitled, “Music Score Web Ontology of Jose
Maceda Compositions Using Dublin Core”. This paper aims to construct a web ontology to
represent the musical scores of Jose Maceda Compositions using Dublin Core. Some parts of
the Jose Maceda collection has been cataloged to Marc 21 format which can be mapped to
Dublin Core. For this, the ontology can be created through the use of crosswalk. However this
paper aims to construct for part of collections that has no crosswalk (Marc 21 to Dublin Core)
like the Music Scores. In this study, the design is going to be developed using Arc2 Framework,
a lightweight RDF library and system for parsing and serializing RDF/XML files, that will
eventually be extended to developing Dublin Core Metadata.

MUSIC ONTOLOGY DESIGN

Music Ontology is an online community effort collaborating to express music-related
information in the Semantic Web. As an active community, it is designed to allow simultaneous
deployment and extension to scalable Music vocabularies and terminologies. Moreover as a
framework, it has a namespace document specification

“Music Ontology”

® Provides the terms, Resource Description Framework (RDF) classes and properties
that semantic web applications use in a variety of RDF-compatible document and
formats.

* Isidentified by the namespace URI : ‘http://purl.org/ontology/mo/".

® Uses RDF Music-Ontology-based description that allows integration to other RDF
vocabulary.

® Music Ontology RDF/XML Ontology namespaces referenced allows reuse of other
ontologies.
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® Allows also other ontologies to be plugged on top of Music Ontology namespaces
referenced, a way to extend the ontology

Music Ontology RDF/XML

Music Ontology RDF provides the description of the main concept and properties of
music related terms on the web. Latest version is available at:
http://motools.sourceforge.net/doc/musicontology.rdfs

- <rdf:RDF xanl:base="htip fipurl orglontologylmer=
— <owl: Ontology vdf: about="">
<dc:date=FDate: 2010/11/28 17:08:19 §</dc: date>
— <de:description>
The Music Ontelegy Specification provides man concepts and properties fo describing music (Le. artists, albums and tracks) on the Semantic Web. This document contains a RDF description of the
Dusic Ontology.
<fidc:description
<=de:title>The Music Ontology=/de:title>
<owlimports rdf:resomce=". [ MET/cd dmlevent. owl'f>
<owlmnports rdf:resowrce=" [ TTET/cddmikeys owl'f=
<owl:imports rdf:resowrce="./ /dciterms/"/>
" faofcore"f>
I hrocablbio) 1=
I frocablfrbricore'/>
ttp . w3, orgf 2006 ime"=
hitpfzmins. comifoali0. 1/'/>
<owl:versionInfo>Revision: 2.1.5</owl: versionInfo>
<foaf:malcer vdf:resource="http:/foal me/zazsfime"r>
<foaf:malcer vdf:resource="http:fovstald orgffoal rdffmonstald"i=
<foaf:malcer vdf:resource="http:/forarw talledigger. c omifo alifgiasson"s>
<fowl: Ontology>
— <owl: Class rdf:about="~AnalogSignal">
<mo:level>2</mo:level>
<rdfs: comment> An analog signal. <frdfs: comment>
<rdfs:isDefinedBy rdf:resomce=""/>
<rdfs:label>analogue signal</rdfs:1abel>
<rdfs: subClassOf rdf:resource="Signal />
<owl: disjointWith rdf:resource="DigitalSignal />
<vs:term_status=stable</vs: term_status>
<fowl: Class>
— <owl: Class rdf: about="Arrangement">
<mo:level>2</mo:level>

<owl:imports rdf:resowrce="

<owl:imports rdf:resomce:
<owl:imports rdf:resomce:
<owl:imports rdf:resomce:

<owl:imports rdf:resowrce=

— <rdfs: comment>
An arrangement event. Takes as agent the arranger, and produces a score (informaticnal object, not the actually published score)
</rdfs: comment>
<rdfs:isDefinedBy rdf:resomce=""/>
<rdfs:label>arrangement</rdfs:label>
<rdfs: subClassOf rdf:vesomce="_{ [ET/c4dmievent owl#Event'f=>
<vs:term_status=>stable</vs: term_status>
<fowl: Class>

Figure 1. Music Ontology RDF

Figure 2. shows the overview of the Music Ontology in class diagram representation.
Also refer to Appendix A for the summary of terms that defines 54 classes and 153 properties
of Music Ontology [Attp://purl.org/ontology/mo/].
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Figure 2. Music Ontology Overview (Gangler. T, Giasson. F., et al. 2010b)

Music Ontology Extension Module
Below is the current list of available Extension Module that Music Ontology has:
1. Music Features Ontology
2. Instrument Taxonomy
3. Similarity Ontology
4. Play Back Ontology
5. Association Ontology Music Ontology Modules

Based on the list above, there is no extension yet created for MUSIC SCORE, and this
1s the purpose of this study.
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DESIGN OF THE MUSIC SCORE WEB ONTOLOGY

Enumerated below are the approaches this research has taken to construct Music Score
Web Ontology anchoring from the existing Music Ontology.

1. Music Score can be extended to Music Ontology in several ways.
See design framework of classes for extension.

— score as an informational object

Class: mo:Score

— published score is an object published score

Class: mo:PublishedScore

— published as associates published score to a Record

Property: mo:published as

— composed _in associates a score event to a composition
Inverse-of:mo:composed in

— created_by associates a score event to the maker

Property:mo:created by

— Foaf:maker associates a score event to the other contributor to create it
Property: foaf:maker

— produced_score associates an arrangement event to a Score

Property: mo:produced score

— Performed by associates a composition event to the performer of a performance
Property:mo:performed by

— Foaf:maker associates a composition event to the other contributor who creates it
Property: foaf:maker

2. Music Score can be integrated in the existing Music Ontology workflow.

See Figure 4. for the Music Ontology workflow with Music Score Ontology.
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mo:compose mo:produced_work mo:performance_of mo:produced_sound

mo:MusicArtist ————p= mo:Composition —————————————p» k - mo:Perf =  mo:Sound |
=

mo:recorded_as . = mo:recorded_in

mo:produced_signal mo:published_as

Figure 3. Music Ontology Workflow (http://musicontology.com)
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Figure 4. Music Score Web Ontology Workflow (http.//musicontology.com)

3. Conceptual Design of the Music Score Web Ontology

Figure 5. depicts the relationships between the classes and properties building the
knowledge models of the Music Score Web Ontology. Namespace given is
http.//purl.org/ontology/mo that serves as the domain for all sets of vocabularies and facets for
their relationships. Qname, qualified name, mo is the XML Namespace element that gives the
value used as URI references. It works as a valid identifier to be referenced for elements or
attributes with in the knowledge base.
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Figure 5. Concept Map of Music Score Web Ontology

4. Logical Design of the Music Score Web Ontology

RDF concept uses RDF databases to implement the schema. RDF stores are typically
what are queried in the Web fitting its service architecture. In comparison to SQL,
implementation of RDF and Simple Protocol and RDF Query Language (SPARQL) has a
higher level of standardization especially in the use of query languages. Tables 1 to 3 are the
Triples Model Design for MSWO.

Subject Predicate Object

Score has Key

Score has ScoreStructure
Score has Instrument
Score has TimeSignature
Score has Format

Score has Notation
Score has Dynamics
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AABA type ScoreStructure
ABA type ScoreStructure
AABC type ScoreStructure
Instrument instrumentOrder Woodwind
Instrument instrumentOrder French Horn
Instrument instrumentOrder Brass
Instrument instrumentOrder Percussion
Instrument instrumentOrder String
TimeSignature composedOf Beat
TimeSignature composedOf Note
TimeSignature composedOf Measure
TimeSignature composedOf Tempo

Full Score type Format
Miniature Score type Format

Study Score type Format

Piano Score type Format

Vocal type Format

Short Score type Format

Lead Sheet type Format
Tablature type Format

Chord Chart type Format
Notation described By Language
Notation described By Terminology
Notation described By Articulation
Notation described By Symbol
Volume refers To Dynamics
Execution Aspect refers To Dynamics
Execution Aspect has Execution Style
Execution Aspect has Velocity

Loud type Volume

Soft type Volume
Table 1. Triples Model

Subject Predicate Object
mo:Score mo:has mo:Key
mo:Score mo:has mo:ScoreStructure
mo:Score mo:has mo:Instrument
mo:Score mo:has mo:TimeSignature
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mo:Score mo:has mo:Format
mo:Score mo:has mo:Notation
mo:Score mo:has mo:Dynamics
mo:AABA rdf:type mo:ScoreStructure
mo:ABA rdf:type mo:ScoreStructure
mo:AABC rdf:type mo:ScoreStructure

mo:Instrument

mo:instrumentOrder

mo: Woodwind

mo:Instrument

mo:instrumentOrder

mo:FrenchHorn

mo:Instrument

mo:instrumentOrder

mo:Brass

mo:Instrument

mo:instrumentOrder

mo:Percussion

mo:Instrument mo:instrumentOrder | mo:String
mo:TimeSignature | mo:composedOf mo:Beat
mo:TimeSignature | mo:composedOf mo:Note

mo:TimeSignature

mo:composedOf

mo:Measure

mo:TimeSignature | mo:composedOf mo:Tempo
mo:FullScore rdf:type mo:Format
mo:MiniatureScore | rdfitype mo:Format
mo:StudyScore rdf:type mo:Format
mo:PianoScore rdf:type mo:Format
mo:Vocal rdf:type mo:Format
mo:ShortScore rdf:type mo:Format
mo:LeadSheet rdf:type mo:Format
mo:Tablature rdfitype mo:Format
mo:ChordChart rdf:type mo:Format

mo:Notation

mo:describedBy

mo:Language

mo:Notation

mo:describedBy

mo:Terminology

mo:Notation

mo:describedBy

mo:Articulation

mo:Notation

mo:describedBy

mo:Symbol

mo:Volume mo:refersTo mo:Dynamics

:E ion- .
mo:Execution mo:refersTo mo:Dynamics
Aspect
mo:Execution- mo:has mo:ExecutionStyle
Aspect
LG mo:has mo: Velocity
Aspect
mo:Loud rdf:type mo:Volume
mo:Soft rdf:type mo:Volume

Table 2. Triples Model: Table with gnames
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Subject Predicate Object
mo:has rdf:type rdf:Property
mo:instrumentOrder | rdf:itype rdf:Property
mo:composedOf rdfitype rdf:Property
mo:describedby rdf:type rdf:Property
mo:composedOf rdfitype rdf:Property

Table 3. Triples Model RDF': Property Assertion Table

5. Design Schema for the Music Score Web Ontology in N-Triples Model

N-triples format is known for storing and transmitting data for RDF. It is a line-based for
parsing RDF/XML and is what this study uses to generate the schema of the web ontology. N-3
Triples are also provided. They are used for applications to easily parse and generate the code.
See Tables 4.0 — 6.0 for the schema of the MSWO.
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<http://purl.org/ontology/mo.rdf#ExecutionAspect>

<http://purl.org/ontology/mo.rdf#String>

<http://purl.org/ontology/mo.rdf#refersTo>

<http://purl.org/ontology/mo.rdf#TimeSignature>

<http://purl.org/ontology/mo.rdf#Dynamics>

<http://purl.org/ontology/mo.rdf#fcomposedOf>

<http://purl.org/ontology/mo.rdf#ExecutionAspect>

<http://purl.org/ontology/mo.rdf#Beat>

<http://purl.org/ontology/mo.rdf#thas>

<http://purl.org/ontology/mo.rdf#TimeSignature>

<http://purl.org/ontology/mo.rdf#ExecutionStyle>

<http://purl.org/ontology/mo.rdffcomposedOf>

<http://purl.org/ontology/mo.rdf#ExecutionAspect>

<http://purl.org/ontology/mo.rdf#Note>

<http://purl.org/ontology/mo.rdffthas>

<http://purl.org/ontology/mo.rdf#TimeSignature>

<http://purl.org/ontology/mo.rdf#Veloctiy>

<http://purl.org/ontology/mo.rdf#fcomposedOf>

<http://purl.org/ontology/mo.rdf#Loud>

<http://purl.org/ontology/mo.rdf#Measure>

<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>

<http://purl.org/ontology/mo.rdf#TimeSignature>

<http://purl.org/ontology/mo.rdf#Volume>

<http://purl.org/ontology/mo.rdffcomposedOf>

<http://purl.org/ontology/mo.rdf#Soft>

Table 4. N-Triples Model
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http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://purl.org/ontology/mo.rdf#Measure
http://purl.org/ontology/mo.rdf#Loud
http://purl.org/ontology/mo.rdf#composedOf
http://purl.org/ontology/mo.rdf#Veloctiy
http://purl.org/ontology/mo.rdf#TimeSignature
http://purl.org/ontology/mo.rdf#has
http://purl.org/ontology/mo.rdf#Note
http://purl.org/ontology/mo.rdf#ExecutionAspect
http://purl.org/ontology/mo.rdf#composedOf
http://purl.org/ontology/mo.rdf#ExecutionStyle
http://purl.org/ontology/mo.rdf#TimeSignature
http://purl.org/ontology/mo.rdf#has
http://purl.org/ontology/mo.rdf#Beat
http://purl.org/ontology/mo.rdf#ExecutionAspect
http://purl.org/ontology/mo.rdf#composedOf
http://purl.org/ontology/mo.rdf#Dynamics
http://purl.org/ontology/mo.rdf#TimeSignature
http://purl.org/ontology/mo.rdf#refersTo
http://purl.org/ontology/mo.rdf#String
http://purl.org/ontology/mo.rdf#ExecutionAspect
http://purl.org/ontology/mo.rdf#instrumentOrder
http://purl.org/ontology/mo.rdf#Dynamics
http://purl.org/ontology/mo.rdf#Instrument
http://purl.org/ontology/mo.rdf#refersTo
http://purl.org/ontology/mo.rdf#Percussion
http://purl.org/ontology/mo.rdf#Volume
http://purl.org/ontology/mo.rdf#instrumentOrder
http://purl.org/ontology/mo.rdf#Symbol
http://purl.org/ontology/mo.rdf#Instrument
http://purl.org/ontology/mo.rdf#describedBy
http://purl.org/ontology/mo.rdf#Brass
http://purl.org/ontology/mo.rdf#Notation
http://purl.org/ontology/mo.rdf#instrumentOrder
http://purl.org/ontology/mo.rdf#Articulation
http://purl.org/ontology/mo.rdf#Instrument
http://purl.org/ontology/mo.rdf#describedBy
http://purl.org/ontology/mo.rdf#FrenchHorn
http://purl.org/ontology/mo.rdf#Notation
http://purl.org/ontology/mo.rdf#instrumentOrder
http://purl.org/ontology/mo.rdf#Terminology
http://purl.org/ontology/mo.rdf#Instrument
http://purl.org/ontology/mo.rdf#describedBy
http://purl.org/ontology/mo.rdf#Woodwind
http://purl.org/ontology/mo.rdf#Notation
http://purl.org/ontology/mo.rdf#instrumentOrder
http://purl.org/ontology/mo.rdf#Language
http://purl.org/ontology/mo.rdf#Instrument
http://purl.org/ontology/mo.rdf#describedBy
http://purl.org/ontology/mo.rdf#ScoreStructure
http://purl.org/ontology/mo.rdf#Notation
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://purl.org/ontology/mo.rdf#Format
http://purl.org/ontology/mo.rdf#AABC
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(@prefix mo: <http://purl.org/ontology/mo.rdf#>

@prefix rdf: <http:// www.w3.0rg/1999/02/22-rdf-syntax-ns#>

mo:Score mo:has mo:Key

mo:Score mo:has mo:ScoreStructure

mo:Score mo:has mo:Instrument

mo:Scire mo:has mo:TimeSignature

mo:Score mo:has mo:Format

mo:Score mo:has mo:Notation

mo:Score mo:has mo:Dynamics

mo:AABA rdf:type mo:ScoreStructure

mo:ABA rdf:type mo:ScoreStructure

mo:AABC rdfitype mo:ScoreStructure

mo:Instrument mo:instrumentOrder mo: Woodwind

mo:Instrument mo:instrumentOrder mo:FrenchHorn

mo:Instrument mo:instrumentOrder mo:Brass

mo:Instrument mo:instrumentOrder mo:Percussion

mo:Instrument mo:instrumentOrder mo:String

mo:TimeSignature mo:composedOf mo:Beat

mo:TimeSignature mo:composedOf mo:Note

mo:TimeSignature mo:composedOf mo:Measure

mo:TimeSignature mo:composedOf mo: Tempo

mo:FullScore rdf:type mo:Format

mo:MiniatureScore rdf:type mo:Format

mo:StudyScore rdf:type mo:Format

mo:PianoScore rdf:type mo:Format

mo:Vocal rdf:type mo:Format

mo:ShortScore rdf:type mo:Format

mo:LeadSheet rdf:type mo:Format

mo:Tablature rdf:type mo:Format

mo:ChordChart rdf:type mo:Format

mo:Notation mo:describedBy mo:Language

mo:Notation mo:describedBy mo:Terminology

mo:Notation mo:describedBy mo:Articulation

mo:Notation mo:describedBy mo:Symbol

mo: Volume mo:refersTo mo:Dynamics

mo:ExecutionAspect mo:refersTo mo:Dynamics

mo:ExecutionAspect mo:has mo:ExecutionStyle

mo:ExecutionAspect mo:has mo: Velocity

mo:Loud rdf:type mo:Volume
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‘mo:Soft rdf:type mo:Volume

Table 5. N3 — Triples Model

(@prefix mo: <http://purl.org/ontology/mo.rdf#>

(@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

Imo:Score mo:has mo:Key;

Imo:ScoreStructure;

Imo:Instrument;

imo: TimeSignature;

imo:Format;

Imo:Notation;

imo:Dynamics;

mo:AABA a mo:ScoreStructure

mo:ABA a mo:ScoreStructure

Imo:AABC a mo:ScoreStructure

sion mo:String).

imo:Instrument mo:instrumentOrder (mo: Woodwind mo:FrenchHorn mo:Brass mo:Percus-

imo: TimeSignature mo:composedOf mo:Beat;

Imo:Note;

Imo:Measure;

mo: Tempo;

Imo:FullScore a mo:Format

Imo:MiniatureScore a mo:Format

imo: StudyScore a mo:Format

imo:PianoScore a mo:Format

Imo: Vocal a mo:Format

imo:ShortScore a mo:Format

mo:LeadSheet a mo:Format

Imo: Tablature a mo:Format

Imo:ChordChart a mo:Format

imo:Notation mo:describedBy mo:Language;

mo:Terminology;

mo:Articulation;

imo:Symbol;

imo: Volume mo:refersTo mo:Dynamics

imo: ExecutionAspect mo:refersTo mo:Dynamics

mo:ExecutionAspect mo:has mo:ExecutionStyle;

Imo: Velocity;

mo:Loud a mo:Volume
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|m0:Soft a mo: Volume

Table 6. N-3 Tripples Model (with binding)

IMPLEMENTATION OF THE DESIGN TO A SAMPLE DATA SET

Below are the outputs of the implementation of the design constructed to a sample data
set.

1. Table of sample data

Music Score Format
Halleljah Piano Score
Hungarian Vocal Score
Here Comes my Wife Choral Score

Table 7. Sample Data

2. Triple Model: Table

Subject Predicate Object
Music Score has Title
Music Score has Format
Title type Hallelujah
Title type Hungarian
Title type Here Comes my Wife
Format type Piano Score
Format type Vocal Score
Format type Choral Score
Hallelujah has Piano Score
Hungarian has Vocal Score
Here Comes my Wife | has Choral Score

Table 8. Triple Model of the Sample Data
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3. N-Triples Model

NumberSubject

1

13
14
15
16

20

21

genid:UMusicScore

http:/Aocalhost/arc2-starter-packssonia?. htrnl
MusicScore &

http:/Aocalhost/arc2-starter-packssonia?. htrnl
MusicScore &

http:/localhost/arc2-starter-pack/sonis2. htrlTitle &

http:Hlocalhostfarc2-starter-pack/sonia2. html

Predicate Object
hittp: A w3, 0rg1 99902722 rdf synta-
nsftype & MdusicScore &

http:Hlocalhost/arc?-starter-
pack/MusicScore. rdfthas &
http:Hlocalhost/arc?-starter-
pack/MusicScore. rdfthas &
http:Hlocalhost/arc?-starter-

genid:A2305

http:/localhost/arc2-starter-pack/sonis2. htrlTitle &

packMusicScore. rdffformat &
hittp:fweanne w3, 0119990220 rdf syntaw-

“Title"
"Format"
genid: UMusicScore

hittp:fninne w3, 0119990220  rdf- sy ntaw-

nsdtype &
hittp: A w3, 0rg1 99902722 rdf synta-

genid:A2305
genid: A2305
genid:A2305

http:#localhost/arc?-starter-packisonia2. html/Format 2

nsdtype &

http: S w3, 0rg 199902722 rdf syntaw-nsdt 15
hittp: A3, 0rg 199902022 rdf syntaw-nedt 25
http: w3, 0rg 199902722 rdf syntaw-nsdt 37
http:/flocalhostfarc- starter

genid: A2307

http:/localhost/arc2-starter-pack/sonis2. htrnl/F ormat &

packMusicScore. rdffformat &
hittp: A w3, 0rg1 99902722 rdf synta-

ns#Bag &
genid: A2305

"Hallelujah"
"Hungarian"

"Here Caomes My Wife"
genid:UMusicScore

hittp: A w3, 0rg 199902022  rdf- s ynt av-nedAlt &

nsdtype &
http:Hlocalhost/arc?-starter-

genid: A2307

genid:A2307

genid: A2307
http:/Aocalhost/arc2-starter-packssonia?. htrnl
/Mallelujah &
http:/Aocalhost/arc2-starter-packssonia?. htrnl
/Mallelujah &
http:/Aocalhost/arc2-starter-packssonia?. htrnl
Mungarian
http:/Aocalhost/arc2-starter-packssonia?. htrnl
/Hungarian #
http:Alocalhost/arc2-starter-pack/sonis2. htrnl/Here

pack/MusicScore. rdfi#ype &
http: S w3, 0rg 199902722 rdf syntaw-nedt 15
hittp: Mwveen w3, org/199902/20 rdf syntaw-ne# 25
hittp: S w3, 0rg 199902722 rdf syntaw-nedt 37
http:Hlocalhost/arc?-starter-
pack/MusicScore. rdf#itle &
http:Hlocalhost/arc?-starter-
pack/MusicScore. rdfthas &
http:Hlocalhost/arc?-starter-
pack/MusicScore. rdféitle 2
http:Hlocalhost/arc?-starter-
pack/MusicScore. rdfthas &
http:Hlocalhost/arc?-starter-

Comes My Wife &
http:Alocalhost/arc2-starter-pack/sonis2. htrnl/Here

pack/MusicScore. rdf#itle &
http:Hlocalhost/arc?-starter-

Comes My Wife &

pack/MusicScore. rdfthas &

Table 9. N-Triples Model of the Sample Data

4. Inferences for the Sample Data

1. ?Title ms:has PianoScore

Sparql result ?Title= Hallelujah

2. 7Format ms:has Hallelujah

Sparql result ?Format= PianoScore

3. PMusicScore rdf:type Title

Sparql result ?MusicScore= Hallelujah

?MusicScore= Hungarian

?MusicScore= Here Comes my Wife
4. ?MusicScore rdf:type Format
Sparql result ?MusicScore= PianoScore

?MusicScore= VocalScore

genid: A2307
"PianoScore”
“vocalScore”
"ChoralScore”
genid: UMusicScore
"PianoScore”
genid: UMusicScore
"ChoralScore”

genid: UMusicScore

"WocalScore”

Pascua, S.M. (2014). Design of the Music Score Web Ontology Using Arc2 Framework. Journal of Philippine Librarianship, 34, pp. 14-44.

28



Journal of Philippine Librarianship 2014

?MusicScore= ChoralScore

5. XML Format of the Music Score Web Ontology for the Sample Data

[[#1]]: <?xml version="1.0" encoding="utf-8"7>

[[#2]]):

[[#3]1]: <cdf:RDF

[[#4]1]: xmlns:rdf="http://wnae.w3.0rg/1999/02/22-rdf-syntax-ns§"

[[#5]1]: xmlns:ms="http://localhost/arci-starter-pack/MusicScore.rdf§">
[[#86]1]:

[[#7]1]: <rdf:Description rdf:nodelD="MusicScore">

[[#3]1]: <rdf:type rdf:resource="http://localhost/arci-starter-pack/sonial  htul/MusicScore” />
[[#9]]: </rdf:Description>

[[#10]]:

[[#11]]: <rdf:Description

[[#12]]: rdf:about="http://localhost/arci-starter-pack/sonia . html/MusicScore">
[[#13]]: <ws:has>Title</ms:has>

[[#14]]: <ws:has>FPormat</ms: has>

[[#15]1]: </rdf:Description>

[[#16]]:

[[#17]1]: <rdf:Description

[[#181]: rdf:about="http://localhost/arci-starter-pack/sonial.html/Title">
[[#19]1]: <ms:format rdf:nodelD="MusicScore"/>

[[#20]]: <rdf:type>

[[#21]]: <rdf:Bag>

[[#22]]: <rdf:li>Hallelujah</rdf:li>

[[#23]]: <rdf:li>Hungarian</rdf:1li>

[[#24]]: <rdf:li>Here Comes My Wife</rdf:1i>

[[#25])): </xdf:Bag>

[[#26]]: </rdf:type>

[[#27]]: </rdf:Description>

[[#28]1]:

[[#29]]: <rdf:Description

[[#30]1]: rdf:about="http://localhost/arci-starter-pack/soniaZ . htwl/Format™>
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[[#31]]:
[[#32]]:
[[#33]]:
[[#34]]:
[[#33]]:
[[#36]]:
[[#37]1]:
[[#38]]:
[[#39]]:
[[#40]]:
[[#41]]:
[[#42]]:
[[#43]]:
[[#44]]:
[[#45]]:
[[#46]]:
[[#47]]:
[[#48]]:
[[#49]]:
[[#50]]:
[[#51]]:
[[#52]]:
[[#53]]:
[[#54]]:
[[#53]]:
[[#56]]:
[[#57]]:
[[#58]]:
[[#39]]:
[[#E0]]:

<ms: format rdf:nodeId="MusicScore"/>
< Evpex

<rdf:Alt>
<rdf:lixPianoScore</rdf:lix
<rdf:lizVocalScore</rdf:1ix>
<rdf:lizChoralScore</rdf:1lix>
</rdf:Alt>

</ma:type>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arci-starter-pack/sonial . htwl/Hallelujah">
<aps:title rdf:nodelDl="MusicScore" />

<ws:hasrPianoScore</ms: has>

</rdf:Descriptions>

<rdf:Description
rdf:about="http://localhost/arci-starter-pack/sonial . htwl/Hungarian™>
<aps:title rdf:nodelDl="MusicScore" />

<ws:has>ChoralScore</ms: has>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arcZ-starter-pack/soniaZ .htwl/Here Comes My Wife">
<ms:title rdf:nodeId="MusicScore" />

<ms : has>VocalScore</ms:has>

</rdf:Description>

</rdf:RDF>

Figure 6. XML Formats of the Sample Data

IMPLEMENTATION OF THE DESIGN USING ARC2 FRAMEWORK

1. Setup

1.1. Download and Install the new version of XAMPP 1.7.3 (for Windows) at
http://’www.apachefriends.org/en/xampp-windows.html, including:

* Apache 2.2.14 (IPv6 enabled) + OpenSSL 0.9.81
* MySQL 5.1.41 + PBXT engine
« PHP5.3.1

*  phpMyAdmin 3.2.4

Pascua, S.M. (2014). Design of the Music Score Web Ontology Using Arc2 Framework. Journal of Philippine Librarianship, 34, pp. 14-44.

30


http://www.apachefriends.org/en/xampp-windows.html

Journal of Philippine Librarianship 2014

1.2. Download arc2-starter-pack for semantic web at http://arc.semsol.org/download.
* Unzip the file

* Load the extracted files to the htdocs of xampp which is located at C:xampp/htdocs

2. Configuration

2.1. Open browser and open http://localhost/xampp

e B P e [ = b o
BEEN- © X |[Ehesicarosiancer o
l_f‘_“’“*m_., AT — e — 'i".j'_'u_gésmel- e
@ XAMPP fDr Wlndows Wil § Trigt by Foa g i o Hiedurlondiy o Pl chi g $herwnn i BPrabineg e Baeul r £ dpafd s 83 ¢ Faovusgaii
TAMPP
Ll XAMPP 1.7.31
o e

You have :mT:lfllb' imstalled XAMPP on this 3y sbemd

Bow iy caf THan uling Asmthe afd o, You dhould fird by »S1atude o Bhe bR Aavagabion 13 maks Sufe dwarything ok fine,
For DpenG3L fupport pleasce use the Sest oertdficets with hiins L0027.0.0.0 or htencathes

and wery wrgartant! Big thanki for Bilp and soppont b Memadid, K, Boppy, Pe-Dummy snd ol other foends of KaBPPI
Gooed bk, May Wopelgasang + Kai ‘Cywadd Seidler + Carsten Wiedmann

Figure 7. XAMPP Screenshot
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2.2. At the Security tab at the right, secure the database by configuring user name and

password.

e — -

LS SR [ | e —re—"

[ o e e s & l;w'm‘“ﬂﬂiiw-ﬁw,_.i R ——

XAMPP for Windows

KAMPE SCCURITY [Socurity Chock 1.1]
Tt bl weh i 8 Gk G via o T FECMITY AEKTGE o 14 HARFP o SRaTan. CHE RS (SN FRRIN #Ee T THRE. )

Thasu KAMPP 03005 30 c0asEdhy thigugh the networ by snrone JLmn v |
Thay MyFQL i uior root et & paswond Fiiee |
Pty Dok S ond IDgen B e abied. s e |
The FluIds FTP paiiwond i vil wampp fiia i |
bk NE/ R TR gnspni mus ppn, s fuli o 'anmastds’ mislh giadn FERPRRECITSIF F TSR TRRY TS T RN B [T TRPD TRCERE S Y per—

Tha B udr “nimuier for B POPT fereer [Mertury HadT} doet Aot mont Srpmers or BN & hew plidwond o |
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Figure 8. Security Tab Screenshot

2.3. Click phpMyAdmin tab at the right pane to log in to your account

o s i e ——

n‘_lil_i = O M [es meecticoanichpoey eimanindec phe™ ]

- R — e e S Rl s Uy O —
3 Tom e A st | o It locabne | chpbtoa L\ Jw.mag._LJmmm

php M pAdmin
Welcome to phpMyddmin

[== ] |

o

Ll P
R -

el

Figure 9. phpMyAdmin Log in Screenshot

2.4. Create your datastore.

T P —
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Figure 10. phpMyAdmin Datastore Screenshot
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3. Coding
3.1. Configure your config.php with your user name, password, dbname and datastore name.

<?php

include _once(dirname(FILE). /arc/ARC2.php'); path to the file ARC2.php
SOL database configuration for storing the postings:
Sarc_config = array(

/* MySQL database settings */

'db_host' => "localhost',

'db_user' => 'root’,

'db_pwd' => 'admin’,

'db_name' => 'arc2test’,

/* ARC? store settings */

'store_name' => 'sandbox’,

/* SPARQL endpoint settings */

'endpoint features' => array(

'select’, 'construct’, 'ask’ 'describe’, allow read
"load', 'insert', 'delete', allow update

'dump’ allow backup

)

'endpoint_timeout' => 60, /* not implemented in ARC2 preview */
'endpoint_read key' =>", /* optional */
'endpoint_write _key' =>", /* optional */
'endpoint_max_limit' => 250, /* optional */

);

3.2. Create php application to load rdf's (.rdf) to data store.

<html>

<hl align=center>My Music Score Ontology</h1>

<br>

<p>A collection of Music Scores of great composers from classical to modern
that accounts all scores propertiesand attributes.

<p>Take a look on each Scores as they are grouped into TYPES, FORMATS,
TEMPOS, GENRES, INSTRUMENT and KEYS.

</p>

<?php
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include_once("/arc/ARC2.php");

$config = array(

/*db */

'db_name' => 'arc2test’,

'db_user' => 'root',

'db_pwd' => 'admin’,

/* store */

'store_name' => 'sandbox’,

/* stop after 100 errors */

'max_errors' => 100,

);

$store = ARC2::getStore($config);

if (!$store->isSetUp()) {

$store->setUp();

h

/* LOAD will call the Web reader, which will call the
format detector, which in turn triggers the inclusion of an
appropriate parser, etc. until the triples end up in the store. */
$store->query('LOAD <http://localhost/arc2-starter-pack/rdf.rdf>");
7>

</html>

3.3. Load your rdf (.rdf) to htdocs of xampp

<?xml version="1.0" encoding="utf-8"?>

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:ms="http://localhost/arc2-starter-pack/MusicScore.rdf#">
<rdf:Description rdf:nodeID="MusicScore">

<rdf:type rdf:resource="http://localhost/arc2-starter-
pack/sonia2.html/MusicScore" />

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/MusicScore">
<ms:has>Title</ms:has>

<ms:has>Format</ms:has>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/Title">
<ms:format rdf:nodeID="MusicScore"/>
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<rdf:type>

<rdf:Bag>

<rdf:li>Hallelujah</rdf:li>

<rdf:li>Hungarian</rdf:1i>

<rdf:li>Here Comes My Wife</rdf:1i>

</rdf:Bag>

</rdf:type>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/Format">
<ms:format rdf:nodeID="MusicScore"/>

<ms:type>

<rdf:Alt>

<rdf:li>PianoScore</rdf:1i>

<rdf:li>VocalScore</rdf:1i>

<rdf:li>ChoralScore</rdf:1i>

</rdf:Alt>

</ms:type>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/Hallelujah">
<ms:title rdf:nodeID="MusicScore" />
<ms:has>PianoScore</ms:has>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/Hungarian">
<ms:title rdf:nodeID="MusicScore" />
<ms:has>ChoralScore</ms:has>

</rdf:Description>

<rdf:Description
rdf:about="http://localhost/arc2-starter-pack/sonia2.html/Here Comes My
Wife">

<ms:title rdf:nodeID="MusicScore" />
<ms:has>VocalScore</ms:has>

</rdf:Description>

</rdf:RDF>
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3.4. Run php application to query for extraction of data.

<IDOCTYPE html PUBLIC "-W3CDTD XHTML+RDFa 1.0//EN"
"http://www.w3.org/MarkUp
/DTD/xhtml-rdfa-1.dtd">
<htmlxmlns="http://www.w3.0rg/1999/xhtml"
xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema#"
xmlns:dcterms="http://purl.org/dc/terms/"
xmlns:foaf="http://xmlns.com/foat/0.1/"
xmlns:vcard="http://www.w3.org/2006/vcard/ns#"
xmlns:owl="http://www.w3.0rg/2002/07/ow1#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<head>

<title>Music Score Ontology</title>

</head>

<body>

<h1>Music Score Ontology of Sample Data</h1>
<h2>Below is the tabular sample data </h2>

<table border=1>

<tr>

<th>Music Score</th>

<th>Format</th>

</tr>

<tr>

<td>Hallelujah</td>

<td>Piano Score</td>

</tr>

<tr>

<td>Hungarian</td>

<td>Vocal Score</td>

</tr>

<tr>

<td>Here Comes my Wife</td>

<td>Choral Score</td>

</tr>

<tr>

</tr>

</table>

<h2>Triple Model Table</h2>
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<table border=1>
<tr>
<th>Subject</th>
<th>Predicate</th>
<th>Object</th>
</tr>

<tr>

<td>Music Score</td>
<td>has</td>
<td>Title</td>

</tr>

<tr>

<td>Music Score</td>
<td>has</td>
<td>Format</td>
</tr>

<tr>

<td>Title</td>
<td>type</td>
<td>Hallelujah</td>
</tr>

<tr>

<td>Title</td>
<td>type</td>
<td>Hungarian</td>
</tr>

<tr>

<td>Title</td>
<td>type</td>
<td>Here Comes my Wife</td>
</tr>

<tr>
<td>Format</td>
<td>type</td>
<td>Piano Score</td>
</tr>

<tr>
<td>Format</td>
<td>type</td>
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<td>Vocal Score</td>

</tr>

<tr>

<td>Format</td>

<td>type</td>

<td>Choral Score</td>

</tr>

<tr>

<td>Hallelujah</td>

<td>has</td>

<td>Piano Score</td>

</tr>

<tr>

<td>Hungarian</td>

<td>has</td>

<td>Vocal Score</td>

</tr>

<tr>

<td>Here Comes my Wife</td>
<td>has</td>

<td>Choral Score</td>

</tr>

<tr>

</tr>

</table>

<h2>After loading the Music Score Ontology RDF to my data store,</h2>
<em>The Arc2 application can output the specific triple store for the subjects,
predicates and objects as shown below:</em>
<7php

print "<em>Running PHP code...</em>";
print "<br>";

print "<br>";

include once(dirname(FILE)."/config.php');
/* store instantiation */

$store = ARC2::getStore($arc_config);

if (!$store->isSetUp()) {

$store->setUp(); /* create MySQL tables */

§
/* LOAD will call the Web reader, which will call the
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format detector, which in turn triggers the inclusion of an

appropriate parser, etc. until the triples end up in the store. */
$store->query('LOAD <http://localhost/arc2-starter-pack/MusicScore.rdf>");
$result2 = $store->query("SELECT DISTINCT ?subject WHERE { ?subject ?
property ?object . }");

$rows = $result2["result"]["rows"];

if (Srows) {

print "<table border='1>\n";

print "<tr><th>Subjects currently in use in the triple store</th></tr>\n",;
foreach ($rows as $row) {

$item = $row["subject"];

if (strpos($item, "http://www.w3.0rg/1999/02/22-rdf-syntax-ns# ") !==0) {
print "<tr><td>" . htmlspecialchars($item) . "</td></tr>\n";

h

b

print "</table>\n";

} else {

print "<strong>The ARC2 triple store is currently empty.\n";

print "Please load some data first.</strong>";

b

print "<br>";

print "<br>";

print "<hr>";

$result = $store->query("SELECT DISTINCT ?property WHERE { ?subject ?
property ?object . }");

$rows = $result["result"]["rows"];

if ($rows) {

print "<table border='1>\n";

print "<tr><th>Properties currently in use in the triple store</th></tr>\n";
foreach ($rows as $row) {

$item = $row["property"];

if (strpos($item, "http://www.w3.0rg/1999/02/22-rdf-syntax-ns# ") !==0) {
print "<tr><td>" . htmlspecialchars($item) . "</td></tr>\n";

h

b

print "</table>\n";

} else {

print "<strong>The ARC2 triple store is currently empty.\n";
print "Please load some data first.</strong>";
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}

print "<br>";

print "<br>";

print "<hr>";

$result3 = $store->query("SELECT DISTINCT ?object WHERE { ?subject ?
property ?object . }");

$rows = $result3["result"]["rows"];

if ($rows) {

print "<table border='1">\n";

print "<tr><th>Objects currently in use in the triple store</th></tr>\n";
foreach ($rows as $row) {

$item = $row["object"];

if (strpos($item, "http:/ www.w3.0rg/1999/02/22-rdf-syntax-ns# ") !==10) {
print "<tr><td>" . htmlspecialchars($item) . "</td></tr>\n";

b

b

print "</table>\n";

} else {

print "<strong>The ARC2 triple store is currently empty.\n";
print "Please load some data first.</strong>";

}

7>
</body>
</html>

Pascua, S.M. (2014). Design of the Music Score Web Ontology Using Arc2 Framework. Journal of Philippine Librarianship, 34, pp. 14-44.

40


http://www.w3.org/1999/02/22-rdf-syntax-ns#_

Journal of Philippine Librarianship 2014

4. Screenshots

4.1. The application had no data from data store after running once maybe because the
datastore has not created.

I —— R ~
6 = C Xt | L] vpmecetostianci-startor-packindexz. phy
| ) You rew ARC2 appbestion | 4, locshost {locshost | phoblpA L\ || Witpifflocabos. pebfeceiahe | || Music Scare Ontology 3 | (2]

Music Score Ontology of Sample Data
Below is the tabular sample data

Music Score - “Format

Hallehsjzh ';Piam:- Scare

Hungarian. [Vecal Score |

Here Comes my Wife ‘Choral Score
Triple Model Table

Subject _Pmmmj Ohbject

Music Score thaz 1Tir]t

Music Score :has ]szlrma:

Tisle Type |Hallehgah
Title type Hunganan
Title type Here Comes my Wile
Format \hpe ]Pianu Score
Format fype Wocal Score
Format e Choral Score
Hallehyah Jtas !Piann Score
[Hungarian fhas [Vacal Seore
|Hm'c Comes my Wife has [Choral Seore

After loading the Music Score Ontology RDF to my data store,
The Arc? application can culpul the specific triple store for the subjects, predicates and objects as shown below: Running PHF code..

The ARC2 triple store is carrently empty. Please load some data first.

The ARC2 triple store is carrently empty. Please load some data first.

The ARC2 triple store is corrently empty. Please load some data first.

Figure 11. Sample Data Screenshot
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4.2. Application displaying queries after the data store has created:
“'?H- ¥ &F M (ay | L1 | bitprffocakostfanc2-starer-packiindss.php
] Your pew ARCZ spphcation | | 4is, bocalhost [ locaihost [ arctes..__ | |} hitpefioc
ic Score Ontology of Sample Data :
Below is the tabular sample data

[ stmicors o rest

e e e

[Bim Crmae my Wik ool e

Triple Model Table
| Tkt Fred watial 5k ot
(i e s feam
r-:-'h Erm 15¥y hr.-.nr
(1o XY
[ o —
E.. G mae mny (L
[ r— [ -
ot [Vl
Rmo fym Chadfow
[P Bty ke ek [ o —
= Ak Pilzal o
[ Crmae mge i s Flead form
After loading the Music Score Omtalagy EDF to my data siore,
Tt el [ e i o e B St Sl o e L o iy A s Eaiver W g F o

Tk forli el iy 0 e i Lo U e e P
L PRI Bl e
B et R i D TR e e e 7 R i
-:n:_mmjumﬂm
TR &L
el Pz s mrier i B mal T o
_SERFTHA1 T _awlleahd
R e e i e o e i 7 Dt I g a
e s B P - T et A i i T P
B Tk AR Pk L TR e W kT B P O By W

O facin -cu rromify e ke L e rie e
Mt ke s P d et s s S vl e Freme

5T, ki T

Figure 12. Sample Data Screenshot
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CONCLUSIONS

Web ontology of music score is linked to Music Ontology in several ways. The RDF
framework is flexible that supports different informational object types like Class: mo:Score, or
Class: mo:PublishedScore or Property: foaf:maker and etc which serve as extensions by the
music score to Music Ontology. Interoperability on the other hand is the focus of our future
research for the results show that MARC, AACR2 and LCSH are the most widely used among
digital repositories and collection in metadata description and construction.They are confined
with the Library foundational operations and looking into new approach is considered.
Furthermore Jose Maceda Music Score Ontology establishes an opportunity for collaborative
codification by diverse groups opening other metadata schemata representation, data storage
model and retrieval system and resolutions to reuse and interoperability issues and some other
knowledge representation challenges.
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