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This paper presents an ontology describing Bulgarian dance folklore as part of Bulgaria's
cultural and historical heritage. The study focuses on a specific dance piece - "Horo in
Sofia’; choreographed by Kiril Djenev. The ontology is developed in accordance with the
CCO (Cataloging Cultural Objects) standard, which provides guidelines for data content
standards. The created ontological structure serves as a knowledge base intended for
use by intelligent agents. The application of standards significantly facilitates data
dissemination, with CCO providing clear and precise definitions of the attributes an
object should possess. The ontologies, developed in Protége, are designed to meet the
requirements of this standard. Five key characteristics were used to represent the dance:
ethnographic area, artistic-social function, participant composition, number of
participants, and musical accompaniment. Semantic modeling utilizes RDF, and the
adaitional application of RDFS and OWL provides a powerful toolkit for modeling and
creating ontologies. This work lays the foundation for the digital transformation of
Bulgarian dance heritage and provides a valuable resource for researchers, teachers, and
students. The development is part of a broader project focused on the digitization of
cultural and historical heritage.
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bOJITAPUA bU ®OJIbKJIOPbIH CAH[BIK

TPAHCOOPMALIUANIAY OHTONOIUACHI

AnHotauus
byn makana bonrapusHsiH MageHN-Tapuxu MypacsiHbiy Oip 66Jiri OO/bIN CaHaNaTbIH
00/1rap 6u PONLKAOPBIH CHNATIANTBIH OHTOROMSHB! YCbiHaAbL. 3epTTey Kupnn [xeHes
Koviran  «Cogusgarsl Xopoy OniHe Gaca Hazap ayapags. OHTonOmS L[epektep
MasMyHbIH CTAHAAPTIAYFA APHAaFAH HYCKaynapasl yeoiarsin CCO (Cataloging Cultural
Objects) cTaHgapToiHa  CoAkEC  I3[PAIEHAL  O3[PAIEHTEH  OHTONIOMMANBIK ~ KYpbUTbIM
HHTEIIEKTYANIGbI AreHTTEDAIH NaHAANIaHYbIHA aPHANFaH BifliM 6a3ackl perige KbiaMer
eregi. CraHgapTIapas! KoAAaHY AEPEKTEDAI TAPATYLbl AHTaPAbIKTaN weHingereq), an CCO
OBBEKTIHIK HENEHYI THIC aTPHOYTTaDF aHbIK Spi AN aHbIKTamManap bepesi. Protégé
OafAapAaMaCIHAG  KACIFAH OHTONIOMMANGP OChl  CTAHAAPTTBIH TAAAMTAPbIHA  Can
93[pNIEHIeH. bufli cHnarTay yiit Oec HEri3ri KepeeTkiL Nanaanarbifbl: ITHOPAPHANIbIK
JNIMAK, KGPKEM-3/IEYMETTIK QYHKUNS, KATbICYLIBIADAbIH KYpPaMbl, KaTbICYWbIIGP CaHbI
KIHE MY3bIKA/IBIK CyieMengey. Cemantmkansl mogensaeyne RDF Konganeinagsy, an
RDFS new OWL-gb1 KongaHy MOLENBAEY MEH OHTONOMS KYpyFa apHamFaH KyarTsl
KYpangap XubiHTbIfbIH YCbIHaALl, byn 3eprrey Goarap Ou MYpackiHbiH LU@GDAbIK
TDAHCHOPMAUNICHIH HEIT3 KANANLAbI KIHE 3EDTTEYILINED, OKBITYLLILIAGP MEH CTYAEHTTED
Ve KyHasl pecypc 6o/isin Tabbiiagsl. ATaiFaH KyMbIC MAZeHn-TAPUXH Myparsi
LHPPTIBIK POPMATKA KOLIpyre BarsiTTanFaH KeH ayKbiMGbl XoOarbiH 6ip 66/ 6o/bin
VELLYENI

Tyitinpi ce3pep
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OHTOJIOrMA 4NA LUUDPOBOWA TPAHCHDOPMALIMM

bOJIFAPCKOr0 TAHLIEBAJIbHOTO ®0JIbKJIOPA

AHHOTauuA

B JaHHON CTaTbe MPEACTABAEHA OHTONOMS, OMUCbIBAIOLLAS OONITAPCKMA TaHLIEBANTbHBIN
QONIBKIOP KaK HaCTb KYJIbTYPHO-UCTOPHYECKOrO Hacneans borrapm. McoreqoBarne
COGPELOTOYEHO HA KOHKDETHOM TaHue «Xopo B Cogumy, noctasneHHom Knpwaom
Lxeresbim. OHTONOMA pa3pabotaHa B cootBeTcrem co ctangaprom CCO (Cataloging
Cultural Objects), KoTopbii onpesenser pyKoBOAIIUNE MPHHLMITE! /IS CTAHAADTHZALMMN
COLCDKAHNA [AHHBIX. Pa3pabOTAHHAS OHTONOIMYECKAS CTPYKTYPA CIYKHUT Oa304 HAHW,
KOTOPYKO MOIYT UCIONb30BATE MHTEN/IEKTYA/IbHBIE Ar€HTbl. MCIOMb30BAHNE CTAHAAPTOB
CYIECTBEHHO 00/1€rYaET PACrPOCTPaHerme JarHblx, ipy 3Tom CCO obecneynBaer yerkme
W TOYHBIE ONpesencHus apnbyToB, KOTOpsIMY LOKEH 00/1a4ats 00bexT. OHToNn0MM,
co3jaHHble B Protége, paspaboransl B COOTBETCIBUM C TPEOOBIHNIMU [AHHOIO
crangapra. 19 npeacIaBReqns TaHuya MCoNb30BaHs! NISTb KKHEBbIX XaPIKTEPHCTHK:
ITHOMDAPUHECKIIT PETVIOH, XYLOKECTBEHHO-COUNATBHAS PYHKUMS, COCTaB Y4ACTHHUKOB,
KOMHECTBO  YHACTHUKOB M MY3bIKAILHOE  COMPOBOXAEHNE. [ING  CEMHTUYECKOrO
magemposarns npumengercs RDF, a ucronssosarme RDFS n OWL gononsutensHo
IPEAOCTABIET MOUYHBIA MHCTPYMEHTAPI AN19 MOLENUPOBAHNS M COILAHNS OHTONOMA.
Hacrosiee WCCieq0Banne  3aKGAbIBAET OCHOBY [V UN@POBOH TPaHCPOpMALmm
OONaPCKOro  TAHUEBANILHOTO HACAEINA M MDELOCTABAFET LEHHBIA PECYpC Ag
UCCAIEL0BATENEN, MTPENOLABATENEH U CTYAEHTOB. [JaHHOE HCCIEL0BAHNE ABNFECTCH YaCTbHO
bonee MacluTabHOro POEKTa, HanpPaBlEHHOIO Ha OUNPPOBKY Ky/IbTYPHO-MCTOPHYECKOrO
Hacneams.
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Introduction. Cultural and creative
industries are a highly innovative
component,  possessing  significant
potential for capital formation and the
creation of new jobs through the
generation  and  utilization  of
intellectual property (Kazashka, Ruseva,
Stoyanova 2017).

The creation of an ontology for folk
dances enables their systematization,
classification, and presentation in a
digital format, accessible for analysis in
intelligent systems. The aim of this
study is to develop an ontology-based
model for the digital transformation of
Bulgarian dance folklore using the CCO
standard (Cataloging Cultural Objects).
Ontologies  facilitate  knowledge
exchange between different systems,
improve  automated search  and
information retrieval. They are useful
for maintaining dependencies in
databases and complex structures. In
the academic environment, they
facilitate access to library resources for
students, faculty, and administrators.
The standard emphasizes the principles
of good cataloguing and documentation
rather than rigid rules that would
prevent informed judgments (Baca et al.
2006).

State of the art. The topic is relevant
with new research from around the
world that adds to the presented picture
in 2024 (Kazashka et al. 2024) with new
insights.

o The paper of Zhou, Wenjing,
Chen, Weigen, China first introduces
ontology  construction, knowledge

extraction, and graph databases in the
process of constructing a knowledge
graph based on folk dance (Zhou and
Chen 2024).

o Kuketov, Shankibayeva,
Kazakhstan designates the ontology-
oriented approach as the most accurate
method for studying traditional national
dance, facilitating a comprehensive
analysis of traditional Kazakh dance as
a whole, through which Kazakh folk
dance occupies its significant place in
the traditional culture of the people
(Kuketov and Shankibaeva 2025).

* Paul, Das, Rao, India - A literature
review in the field of dance studies,
which uses ontological artifacts to
manage domain-specific knowledge
(Paul, Das and Rao 2024).

 Leyva, USA - Defines dance as an
overlooked art form and develops a
metaphysical  realistic  ontological
approach to dance and sport, based on
embodiment (Leyva 2024).

» Ma, Benferhat, Bouraoui, Do, and
Nguyen, Vietnam - Propose the initial
steps for reconstructing a meaningful
schema of Vietnamese traditional
dances (VTD). They focus on analysing
and collecting knowledge from dance
experts at art schools in Vietnam to
classiff and define the key
characteristics for preserving the VTD
Ontology (Ma et. al. 2018).

Taken together, these studies
demonstrate the growing academic
interest in ontology-based approaches
to preserving and analyzing national
dance traditions. While the regional
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focus and methodological frameworks
differ, all authors emphasize the role of
ontological modelling in structuring
cultural knowledge and ensuring its
digital accessibility. However,
comparative studies across different
cultural contexts remain limited, and
the integration of artistic, semantic, and
technological dimensions is still under
development. Overall, the use of
ontologies for dance folklore is a
dynamically evolving research field that
attracts scholars from various cultural
and disciplinary backgrounds, creating a
strong  foundation  for  further
interdisciplinary work and the addition
of new and up-to-date studies.
Materials and Methods. The object
of the study is the Bulgarian folk dance
‘Horo in Sofia” choreographed by Kiril
Djenev, which is included among ten
dances presented in the developed
ontology. The research applies an
ontology-based approach aimed at
systematizing, classifying, and digitally
representing folk dances. The ontology
is developed according to the CCO
(Cataloging Cultural Objects) standard,
ensuring consistency in describing
cultural objects. The modeling process
was conducted using the Protégé
software environment, which supports
the RDF, RDFS, and OWL standards.
These tools enable the semantic
representation of data and the
construction of hierarchical structures
describing dance attributes. The
methodological steps included the
analysis of dance features, formalization

ISSN 2523-4684  elSSN 2791-1241  3(15) 2025

of data, visualization of relationships,
and validation of the ontology structure.

An Ontology of Bulgarian Dance
Folklore - a presented example with the
dance "Horo in Sofia" choreographed by
Kiril Djenev. We specifically examine
the dance "Horo in Sofia," one of a total
of 10 dances presented in the
developed ontology, which is part of
dissertation titled "Creation of an
Ontology of Bulgarian Dance Folklore"
(Kazashka 2025). The choreography is
by Kiril Djenev, and the music is by
Kosta Kolev. The dance takes the form
of a suite, filled with images and
situations that blend smoothly and lead
the action toward its climax and
conclusion. It transports us to Sofia,
where, at the Sunday horo, people from
different regions come together -
Shopi, soldiers, guards, and girls from
various areas - including
,Shopkincheta®, ,Samokovki‘, and
,Vakarelski‘. The individual episodes
intertwine and develop, with the
choreographers ~ and ~ composers
demonstrating how form, content, and
vocabulary are created, while preserving
the style and character of the dance, and
ensuring all the main elements exist in
a harmonious symbiosis (Djeneva 2015).

The ontology is not just a standard
classification or hierarchical
arrangement of concepts. In the context
of web ontology (OWL), the ontology is
based on de-scription logic (DLs) - a
class of formal languages used to
represent knowledge. The goal of using
OWL is to provide the highest possible
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expressiveness in logical descriptions.
They include term dictionaries, as well
as objects with their at-tributes. The
model for semantic modelling uses RDF.
The additional use of RDFS and OWL
provides powerful tools for modelling
and creating ontologies. To represent
the dance "Horo in Sofia," five
characteristics were used (Fig.1.)-
ethnographic  region, artistic-social
function, composition of participants,
number  of  participants,  and
accompaniment (lvanova; Madanska;
Stoyanov 2023).

The developed ontology not only
systematizes dance characteristics but
also reveals the internal logic and
relationships between artistic,
ethnographic, and musical elements of
Bulgarian dance folklore. Through the

combination of semantic modeling and
standardized description (CCO and
OWL), the model demonstrates how

structural ~ components—such  as
movement type, participant
composition, and regional style—

interact to form a unified cultural
identity within the digital environment.
This interconnection allows for
comparative analysis between different
folk dances and supports the integration
of intangible cultural data into broader
knowledge systems. The ontology thus
serves both as a methodological
framework for future research and as a
practical tool for preserving and
teaching traditional Bulgarian dances.

,Horo in Sofia“

Shoppe
ethnographic —
region
A dance related to
social life

Mixed composition
of participants —
men and women

Y
Group dance

_

e
Mixed

accompaniment

4

Fig. 1. The dance "Horo in Sofia” with its five characteristics

Dance characteristics and their
taxonomic  classification can be
semantically represented by creating a

class hierarchy and defining axioms
through different types of properties -
object properties, data properties, and
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annotations (Fig. 2). The composed
axioms for objects and their instances
characterize the concepts with their
general and specific traits. These can be
used to track the sequence of data.
Statements are presented such as: the

bject property hierarchy: e o7 « 00 H 8 5 BEUUEETTIERENEENEE
LA
ywitopObjectProperty
B MMA XOPAKTEPMCTHKD
b 0T 2THOMDAGCKa OGnacT]
B yna CBNPOBOA
B yMa CLCTAB HA YHACTHHUNTE

dfs:label flanguage

PRI SR Annotations: e oT eTHorpadcka oGnacT

£ 0T eTHorpadcka ofinact

ISSN 2523-4684  elSSN 2791-1241  3(15) 2025

class "Horo in Sofia" is a subclass of the
class "Traditional Bulgarian Dance
based on the works of Kiril Djenef." The
classes are defined using the PascalCase
approach, while the properties are
defined using the camel Case approach.

Al lol)

W Ma XYI0KECTBEHO-00UeCTBEHa (DYHKUKA
Charact IS EE

v Functional
Inverse functional
Transitive
Symmetric
Asymmaetric
Reflexive

Irreflexive

scription: e o1 eTHorpageka obnact [@ln=os)

WA XAPAKTEPHCTHKA'

Ranges (intersectior

T= B

£ ‘emorpadicxa obnact

Data property hierarchy: owl:topDataProper ] 0 = ®

Asserted «

MEL 0w topDataProperty|
-~ M yMa BPOR YHaCTHHLM
S W MMa BPOM YYACTHHLM XKEeHH
“ I ¥Ma OO Y4aCTHHLH MbXe

Fig. 2. Classes described with properties

In the next stage, annotations in the
form of labels in both English and
Bulgarian were created. Statements for
the classes were defined through
properties.

A large part of the classes is
described with axioms (Fig. 3). For
example, a chamber dance - it has a
number of participants, an integer, less
than or equal to five.
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Annotations
rdfs:label [language: ba]

KaMEPEH TaHL,

rdfs:label [language: en]

chamber dance

Eguivalent To

"WMa BpoR yyacTHHUK' some xsdinteger[<= 5]

SubClass Of

‘Tany cnopen GpoA Ha y4acTHHUKHTE'

Fig. 3. Classes described with axioms

Similar to the Structured Query
Language - SQL in relational databases,
OWL ontologies also have a specified
query language - SPARQL

Protocol and RDF Query Language -
SPARQL (W3C 2013). A SPARQL query is
a graph with variables instead of values.
The data is represented by the familiar
"triples”, but the search is a variable(s),
and the query results match the pattern.
(Madanska 2022).

Discussion. The developed ontology
contributes to the broader field of
digital humanities by providing a
structured model for the representation
and preservation of intangible dance
heritage. Its application demonstrates
how cultural knowledge can be
translated into a formalized digital
environment without losing artistic and
ethnographic depth. Compared with
earlier ontology-based frameworks for

dance (Leyva 2024; Ma et al. 2018), the
presented model integrates artistic,
social, and musical components into a
coherent semantic system that reflects
the  multidimensional  nature  of
Bulgarian folk choreography. This
allows for a more holistic understanding
of traditional dance as both a cultural
artifact and a living practice.
Furthermore, the ontology
establishes a methodological basis for
comparative research across national
traditions. By applying the same
descriptive logic and data structure, it
becomes possible to identify shared
motifs, regional variations, and stylistic
parallels between Bulgarian, Kazakh,
Vietnamese, and other folk dances
discussed in previous studies (Kuketov
and Shankibaeva 2025; Zhou and Chen
2024). Such cross-cultural
interoperability expands opportunities
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for educational use, museum curation,
and cultural policy development,
reinforcing the value of ontology-driven
approaches in the digital preservation of
heritage.

Conclusion. The task of collecting
and organizing knowledge about
Bulgarian folk heritage into ontologies
is quite challenging and requires time
and resources. However, the developed
ontology lays the foundation for digital
transformation in this field through the
development and implementation of an
intelligent agent that serves the needs
of teachers and students in the area of
Bulgarian dance folklore. The model
provides a unified semantic structure
that enables interoperability of cultural
data and facilitates its reuse in different
digital platforms.

An extended team of researchers has
been working for many years on the
development of a computer system
related to the cultural and historical
field of interest. Initially, it was part of
DeLC (Distributed e-Learning Center)
(Trendafilova 2007) (Ganchev et al.
2008; Stoyanov et al. 2012; Stoyanov
2012), and later it evolved into an
independent project - the Virtual-

ISSN 2523-4684  elSSN 2791-1241  3(15) 2025

Physical Space "Bulgarian Cultural-
Historical  Heritage” at  Plovdiv
University (Stoyanov et al. 2021). The
present research extends this work by
introducing a methodological
framework for describing intangible
dance heritage through ontology-based
modeling. The developed system
demonstrates how artistic,
ethnographic, and musical data can be
represented in a logically consistent and
machine-readable form. It also offers a
transferable model that may be adapted
to other national folklore systems,
promoting comparative studies and
cross-cultural dialogue. Future work will
focus on expanding the ontology with
additional categories and metadata,
improving automated reasoning, and
integrating the model into educational
and museum applications.
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