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Background. The relevance of the article is due to the development of modern ontological methods of structuring
information and the need to systematize data in many new specific subject areas. Such subject areas include the musical art of
the "metal" variety, which is quite common today, but insufficiently studied within the terminology. The subject of the article
are ontological models and tools for creating ontological knowledge bases.

Objective. The purpose of the paper is to increase the correctness of the semantic search in the knowledge base of the
musical supergenre "metal". The scientific problem is the need to improve the terminology in this subject area and build an
ontological knowledge model that increases the accuracy of information retrieval for the target audience, compared to the
existing relational model implemented on one of the known web resources.

Methods. Classification method, generalization method, software optimization methods, analytical method. The way to
solve the problem: selection based on the comparative characteristics of the best web resource of the subject area and
identifying the shortcomings of its model of knowledge representation, designing an ontological knowledge model and testing
its effectiveness.

Results. The average SUM for all users is 83.85%, which is a good indicator for ontological knowledge bases. At the same
time, a similar method of checking the database of the supergenre "metal" on the basis of the site "Encyclopedia Metallum",
which used the classical relational model of database organization, showed much lower results. Thus, the average SUM for 10
users was 75.32%, respectively.

Conclusions. The scientific novelty of the obtained results is as follows: For the first time an ontological model (ontology)
of the subject area was created: musical supergenre "metal", which showed much higher efficiency of semantic search than the
best relational model of this subject area, implemented as a web resource. The developed structure can be used to create
ontologies of related musical supergenres with similar terminology. Future research also plans to integrate this ontological
knowledge model with applied web-based and desktop applications.
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Introduction

Today, the substantial humanity's challenge is
the significant growth of daily information. Therefore,
experts are no longer faced with the question of
separating important information from the supposedly
secondary one, but the problem of formalization,
conceptualization and classification of individual subject
areas. The task is complicated by the emergence of new,
specific areas, especially those related to science and
culture. Ontological knowledge bases are ideal for the
development of such a high-quality terminology system,
as well as its modelling and implementation in the
modern information environment. After all, they are
more effective than traditional models of knowledge
representation on the criteria of quality of graphic
representation, data structuring and the possibility of
advanced information retrieval by means of query
creation. This approach is especially justified for the
latest insufficiently researched subject areas, knowledge
of which should be properly systematized. On the
example of such a specific newest subject area, namely
the subject area of the musical supergenre "metal", it was
decided to conduct a study of the method of ontological
design to obtain specific knowledge.

1. Relevance of the research

A. Establishing the relevance of the study
The relevance of the study can be proved from
two sides: from the growing interest of the scientific

community to ontological knowledge bases and the study
of their capabilities in general and from the chosen
subject area of the musical supergenre "metal", which
brought together many fans around the world and became
a kind of cultural phenomenon of the XX and XXI
centuries.

B. Review of analogues in terms of
ontological knowledge bases

It is extremely important to review the latest
literature on the creation of ontologies.

A significant problem in the development of
ontologies is the presentation of knowledge graphs in a
user-friendly form with the ability to integrate them into
the interface of a particular API. It is proposed to solve
this challenge by means of setting a number of
restrictions and specifications, as well as by high-level
SPARQL-queries. These queries are proposed to be
integrated with modern web-oriented programming
languages such as JavaScript [1].

Protégé, as one of the most powerful tools for
developing ontologies, has its own limitations. Such
limitations often give rise to a debate as to whether
Protégé can meet the needs of a wide variety of
developers for different research or design purposes.
Therefore, one of the scientific studies compared the
work with this tool on a standard tutorial, in a research
laboratory and during development for practical purposes
[2]. It was found that despite the slight differences in
patterns and approaches to work, it is possible to develop
a general set of recommendations that avoids significant
problems in the end use.

A controversial issue in the development of
ontologies of different levels is the classification of
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entities in domain ontologies under the upper classes of
ontology [3]. Integrating top ontologies in this way is
difficult and, despite new automated methods, remains
largely a manual task. During the mass collective
expertise conducted by the authors of this study, an
important conclusion was made about the improvement of
the methodological base around the manual integration of
domain and top ontologies.
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there are other, smaller,supergenres.

Analysing the above software products, we can
identify a number of disadvantages and advantages for
each of them. The comparative characteristics are given
in Table 2.
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The advantages and disadvantages of all the

above ontological knowledge bases are shown in Table 1.
Table 1 — Comparative analysis of ontologies

Ontology
(discussed
above)

Advantages

Disadvantages

I

Integration with
JavaScript, friendly
graphical
presentationinterface.

Non-universality of the
approach.

Universalization of
approaches to work
with ontologies on

The sample of
experiments is too small,
which can lead to doubts

the about the validity of the
example of conclusions.
different
development
goals.

Table 2 — Online resources’ comparative
analysis of the musical supergenre “metal”
Resource Advantages Disadvantages
Encyclopaedia The possibility of Lack of some
Metallum advanced search, information about certain
rather high accuracy bands, some bands can
of classification at be removed by the
the expense of what moderator due to the
convenience of contradiction of their
search isreached. belonging to the
supergenre "metal".
DARK A large amount Too simple and
ALBUM of illustrative inconvenient search, low
material, there level of systematization
are explanations of information.
for non-target
audience.

Altwall Dynamic content, Significant errors in
modern design, classification, illogicality
conciseness and of some connections in

clarity the knowledge base.
of information.

1

The possibility of
creating a universal
terminology system

No attention is paid to
subject areas, which are
difficult to allocate a

2. Implementation of the

forrelated subject
areas by

certain features is
shown.

place in the modern
classification.

C.  Review of analogues in terms of knowledge
bases of the supergenre "metal”

The goal of the research is to increase the
correctness of the semantic search in the knowledge base
of the musical supergenre «metal». Relevance of the
research caused sufficient prevalence of kind of music
named «metaly, that hasboth many genres and a basis for
philosophical currents of modernity that found many fans
throughout the world. Nowadays, we can identify several
well-known resources, covering not only the events or
news of the metal underground, but also describing the
existing rigid classification of certain objects in this subject
area. This is animportant indicator for the metal community
as a counterculture that has existed for half a century and
keeps increasingly expanding its horizons through the
rapid development of new, more modern subgenres and
integration with many other philosophical currents and
cultural phenomena.

Encyclopaedia Metallum [4] — this resource
systematizes different genres of metal, groups, artists,
albums and their varieties, record labels. The site has
detailed information evenabout beginner bands, it is also
possible to track the rating ofthe band by written reviews.
Available information about band members. The site has
information retrieval functions based on relational cross
and multi-parameter queries.

DARK ALBUM [5] offers the ability to search
for interesting information on the parameters of the genre,
country and year of foundation, also on the site there are
reviews andlyrics of famous tracks, subculture news.

Altwall [6] is a resource focused on news and
concerts, but it also has a metal genealogy tree. The site
positions itself as aresearcher of contemporary music, so

musical supergenre “metal”

A.

Initialization  of the

System of the Supergenre “Metal”

ontological model

Terminological

The subject area of the musical supergenre
"metal" is very voluminous both in terms of the
dynamics of changes in information and in terms of the
general structure of basic concepts. The key basic
concepts of the subject area from which to start are the
concepts of "genre" and "band". Further,the terminology
expands and takes into account a large number of
concepts, the main of which are: "country of origin",
"status", "year of foundation", "years of activity",

"lyrical themes", "label" and others.

After identifying key concepts, it is advisable
to build ahierarchy of the subject area, at the root of
which will be the terminology, and at the nodes — the

nomenclature.

The semantic network of frame signs is used as
a modelof nomenclature knowledge representation. The
S semantic network is constructed as a combination of
frame characters @i: S=U; ®i.

It can be assumed that in general a set of
terms. This means that the power of the set ®={®di} is
greater than the power of the set Term. A graphical
representation of a fragment of the semantic network S
for constructing an ontology of metal music can be seen
in Fig. 1. It should benoted that the created graph is
basic, so it can be modified and expanded if necessary,
and the main purpose of its creation is the need for
graphical implementation of the terminology.
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METAL
Thus, Protégé is the most convenient and

powerful tool for designing the ontology of the
musical supergenre "metal" due to open source code
and high-quality visualization.

1S-A

GENRES

The following are the main stages of ontology
coding.

1. Selection of classes and subclasses,

B L establishing a clearhierarchy between them.

2.  Establishing relations of symmetry,
BLACKMETAL! o o o o . . |DEATHMETAL equivalence, transitivity, reflexivity, etc. where
necessary.

3. Set data types or create new ones as

ik . 1S4 13-A needed.

4.  Establishing the possibility or
impossibility of crossingcertain classes.

MISANTHROPY OLYMPIC NUCLEAR . . ..
RECORDS PROPAGANDA RECORDINGS BLAST 5. Constructlng expressions and organizing

information.

6.  Granting properties to individuals.
BA [ ISA BA /[ ISA ) _

7.  Implementation of a quick search for
information bymeans of SPARQL.

An important result of the work is the basic
graph of the ontology built automatically by the
environment, which willbe further expanded.

BURZUM | .., MAYHEM |.. |LUCIFUGUM| ..| LUTOMYSL || GORGUTS |.. | DEATH |. BENEDICTION

Fig. 1. A fragment of the semantic network for building an

ontology of the musical supergenre «metal» This graph is shown in Fig. 2.

B. Ontology Coding

/
Ontology coding involves first of all the /’/
definition of tools, so the development environment for 7 P

=i

necessary tocompare several modern tools for designing W

ontological knowledge bases and determine the most
effective for this development. The comparative
characteristics are given in Table 3.

Table 3 — Comparative analysis of ontology tools

creating a powerful knowledge base. To do this, it is /

Ontology Advantages Disadvantages
tool
Ontolingua The presence of a large Obsolete client-
archive of ontologies, server
which allows them to be architecture

corrected and created
using existing ones, the
ability to import and

= [oes]

graphical — e
modelling.
Protégé Convenience of Practically absent.

converting the hierarchy
of the subject area into
program code, high
quality visualization, the
presence of a number of
plugins, constant
improvement and free
access.
OntoEdit The convenience of use, Closed source
development of an code.
ontology under the
guidance of a

Fig.2. Basic graph of the ontology of the supergenre "metal"

3. Information search efficiency
testing

Gomez-Perez  proposed the  following
definition of ontology assessment in the context of

methodology and through
an inference process,
development of axioms,
extensible structure
through plugins.

knowledge sharing technologies: “to compile a technical
opinion on ontology, itsassociated software environment
and documentation, on criteria ... the world "[7].

Among modern metrics, there are not many
that take into account all the criteria, so it was decided to
use the metric Single Usability Metrics (SUM),
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developed by analyst Jeff Soro [8].

This metric is determined by the formula in
the context of ontology development, the Completion
indicator is a Boolean value and indicates the achievement
of the goal of obtaining information by the user,
Satisfaction shows the level of satisfaction with
structuring information in this ontology, Errors shows the
occurrence of certain inconsistencies or other errors in
obtaining information and Times shows the average
number of requests.

To determine the correctness of the search for
information in the implemented ontological knowledge
base, it was provided to 10 users, each of whom
implemented 10 queries on it.

The average SUM metric for all users will be
83.85%, which is quite a good indicator for ontological
knowledge bases. At the same time, a similar method of
testing the database of the supergenre "metal" of the site
"Encyclopaedia Metallum", which wused the classical
relational model of database organization, showed much
lower results. Thus, theaverage SUM metric for 10 users
was 75.32%, respectively.

Fig. 3 illustrates the graph of the average
scores of tenexperts on SUM metrics according to two
models of the knowledge base of the music supergenre
"metal" — a relational base, implemented on the most
famous web resource in this subject area called
"Encyclopaedia Metallum", and ontological model
created in this research. The graph clearly shows that
despite some differences due toindividual experiments
of experts, the developed ontologicalmodel is ahead of
relational in search efficiency, and in some cases the
user found the necessary information with 100%
efficiency.

Search efficiency comparison of relational

base and evaluation of the correctness of the semantic
search accordingto the SUM metric was conducted.

4. The purpose of the study — to increase
the correctness of the semantic search of information is
achieved through theuse in the implementation of the
knowledge base of a new ontological model
(ontology) of the musical supergenre «metal». In
comparison with the classical, relational model ofthe
organization in databases application of new ontology
allows to raise correctness of search by 8%.

5. It is revealed that by means of Protege,
it is possible to design various bases of knowledge
even of informal subject areas. However, it allows
you to create your own data types, create new
relationships, make a quality formalization of
information — in other words, there are ample
opportunities to expand functionality.

6.  The scientific problem is the need to
improve the terminology in this subject area and build
an ontological knowledge model that increases the
accuracy of information retrieval for the target
audience, compared to the existing relational model
implemented on one of the known web resources.

7. The following methods were used:
classification method, generalization method, software
optimization methods, analytical method.

8.  The way to solve the problem: selection
based on the comparative characteristics of the best
web resource of the subject area and identifying the
shortcomings of its model of knowledge
representation, designing an ontological knowledge
model and testing its effectiveness.

9. The developed structure can be used
when creating ontologies of related musical
supergenres with similar terminology.
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and ontological models 10. Future research also plans to integrate

— this ontological knowledge model with applied web-

Ontological model based and desktop applications.
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3enincoxa /1.0., I'iposaiinic B.A., Cinazin O.B.

Peaurizanisi miaxoay 10 OHTOJIOTiYHOI0 MO/IEJTIIOBAHHSI MY3UYHOI'0 HAJKAHPY «KMETaJD»

IIpo6aemaruka. AKTyalbHICTB CTAaTTI OOYMOBJICHAa PO3BHTKOM CYYaCHHUX OHTOJIOTiYHHX METOJIB
CTPYKTypyBaHHsI iH(}opMallii Ta HEOOXIAHICTIO CcHUCTeMaTH3allli JaHuX Yy OaraTrbOoX HOBHUX KOHKPETHHX
MPEAMETHHUX Tally3siX. Jlo Takux MpEeIMETHHX O0JacTeil MOJKHA BITHECTH MY3WYHE MHCTCHTBO TEYil «MeTan»,
sIKe CHOT'OJIHI € JOCUTH IOIINPSHUM, ajle HEJOCTAaTHHO BUBUEHHUM B paMKax TepMiHoorii. IIpenmeroMm crarri €
OHTOJIOT1YHI MOJIEJIi Ta IHCTPYMEHTH JIJIsi CTBOPESHHSI OHTOJIONTYHUX 0a3 3HaHb.

MeTta npochaigskeHHsi. MeTa - HIIBUIMUTH KOPEKTHICTH CMHCIIOBOTO IIOIIYKY y ©0a3i 3HaHb MY3HYHOI'O
HaJDKaHpy «MeTay. HaykoBa npoOiiema mnossirae B HeOOXiTHOCTI IMTOKpAIISHHsT TePMiHOJIOTIT y il mpeaMeTHik
rajry3i Ta noOyJJOBH OHTOJIOIIYHOI MOJENi 3HaHb, IO MiJABHUINYE TOYHICTh MOIIYKY iH(MOpMALil s HIJILOBOT
ayaAUTOPIl, IMOPIBHSHO 3 ICHYIOYOIO PEJISILIHHOI0 MOJICIUTIO, Peajli30BaHO0 Ha OJTHOMY 3 BIJJIOMHUX BeO-pecypcCiB.

MeTon peadgizanii. Meron kiacu@ikariii, MeTOJ y3arajJbHEHHs, METOJAH ONTHMIi3allii MNporpaMHOro
3a0e3nedyeHHs, aHaJlITUYHUNA Meron. Cnocié BUpilIeHHs TpoOjeMu: BHUOIp Ha OCHOBI HOPIBHSJIBHOL
XapakTEepUCTUKHU Kpalloro BeO-pecypcy MNpeaMeTHOI Trany3l Ta BHUSIBJICHHS HEIOJIKIB HWOro mozuedi
peICTaBJICHHs 3HAaHb, IT0O0Y10Ba OHTOJIONTYHOT MOJIEJi 3HaHb Ta IepeBipka 1i eeKTHUBHOCTI.

PesyabraTn mociimkenusi. Cepenne 3HaueHHss SUM 11si BCiX KOPHUCTYBadiB CTaHOBUTH 83,85%, mio €
TapHUM [MOKa3HUKOM JIJIsi OHTOJIOTIYHUX 0a3 3HaHb. Y TOM JKe Yac aHaJIOTIYHHHW METOJI MepeBipKu 0asu HaHuX
Ha/pKaHpy ''meran" Ha 0Oa3i canty "Enuukioneniss Meranym', SIKMW BUKOPHUCTOBYBaB KIJIACHYHY PEIISLIAHY
MoOJeib oprauizauii 6a3u JaHux, MOKazaB Habarato HWXKYi pe3yiabraTh. Takum yuHOM, cepennii SUM st 10
KOPHUCTyBadiB CTaHOBUB 75,32%.

BucnoBku. HaykoBa HOBH3HA OJIEp>XaHUX pe3yJIbTATIB IIoJsira€ B HAacTynmHoOMy: Brepiie cTrBopeHO
OHTOJIOTIYHY MOJEJIb (OHTOJIOTIIO) IIPESIMETHOI 00JIacTi: My3UYHUI HaJDKaHP «MeETaD», sIKHil IToKa3aB HabaraTo
OiNbII BUCOKY €(EKTHBHICTP CEMAaHTHYHOIO MOIIYKYy, HDXK Kpallla peisuiiiHa Mozenb HpeaMeTHOI o0JiacTi,
peanizoBaHa sik BeO-pecypc. Po3poOiieHa cTpykTypa MOKe OyTH BHKOPHCTaHA JIJIsi CTBOPEHHsSI OHTOJIOTIH
POOMHHHUX MY3WYHHX HaHKaHPIB 31 CXOXKOIO TEPMIHOJIOTI€0. Y MailOyTHIX IOCIIIKCHHIX TaKOXX IUIaHYETHCS
IHTErpyBaTH 1[I0 OHTOJIOTTYHY MOJISJIb 3HAHB 13 IIPUKJIIQJHUMHU BeO-10/1aTKaMU Ta HACTIJIBHUMH JOaTKaAMU.

Kuro4oBi cjioBa: OHTOJIOTIYHA MOJICIIB;, O0a3a 3HaHb, MeTall; kKaHp; Protégé; cemaHTHKA.

3enunckan /1.0., I'uposaitnuc B.A., Cunazun O.B.

Peasm3zanust moaxoaa K OHTOJOTHYE€CKOMY MOJAEJTMPOBAHUIO MY3bIKAJIBHOI'0 HAPKAHPA KMETAaJD

IIpo6semaruka. AKTyaJIbHOCTh CTaThbU OOYCJIOBJIIEHA pa3BUTHEM COBPEMEHHBIX OHTOJOTHYECKHUX METOJIOB
CTPYKTYpHUPOBaHUsI HHGOPMAIIUH U HEOOXOAUMOCTBIO CUCTEMaTHU3alluH JIJAHHBIX BO MHOTHX HOBBIX KOHKPETHBIX
OpeaIMeTHBIX obsiacTsax. K TakuM OpeMETHBIM O0JIaCTsIM MOYKHO OTHECTH MY3BIKaJIbHOE HMCKYCCTBO TCUCHUS
«MeTal», KOTOPOE CEroJHsI JOBOJILHO PAacOpOCTPAHEHO, HO HEAOCTATOYHO H3YYCHO B paMKaX TEPMUHOJIOTHU.
IIpeaMeToM CcTaThH SIBISIFOTCSI OHTOJIOTHUYECKHE MOJICIIM U MHCTPYMEHTBI JJIsI CO3JIaHUsI OHTOJIOTHYECKHX 0a3
3HAHUM.

Iean uccaenoBanusi. L{esb - MOBBICUTE KOPPEKTHOCTH CMBICJIOBOI'O IOHWCKa B 0a3e 3HaHWIH MY3BIKaJILHOTO
HaJ/DKaHpa «MeTai». HayuyHas npobsiema 3akirodaeTcss B HECOOXOAMMOCTH YJIYYIIICHUSI TSPMHHOJIOTHHU B DTOU
HOPEJIMETHOW O0JIACTH M ITOCTPOCHHS OHTOJIOTMYCSCKON MOJEIH 3HAHHWM, MOBBIIIAIOIICH TOYHOCTH IMOHCKA
uHpOpMaMKU JUIS LEJICBOH ayaUTOPHUH, 110 CPAaBHEHHUIO C CYHISCTBYIOIICH PEJSIMUOHHOW MOJCIHbIO,
peanu30BaHHOM Ha OJITHOM W3 M3BECTHBIX BEO-peCcypCoOB.

MeTton peanuzanumu. Meroa Kiaccu@uKanuu, MeTos oOOOIIeHUs, METOJAbl ONTUMH3ALUUA POTrPAMMHOIO
obecneueHus, aHamuTU4deckuii Meron. Cnoco® penreHUsi OpoOJIEeMbl: BBIOOp Ha OCHOBE CpPaBHHUTEIIBHOMN
XapaKTEePUCTUKHU JIy4dlIero BeO-pecypca IpPEeJIMETHOW o0O0JIaCTH U  BBISIBJICHHE HEIOCTAaTKOB €ro MOJICIH
NpeaCTaBICHUS 3HAHUN, ITOCTPOCHUE OHTOJIOTMYECKOW MOJEIIN 3HAHUW U ITpoBepKa ee d(PPHEeKTUBHOCTH.
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PesyabTaThl ucciaenoanusa. Cpeaaee 3HadeHue SUM qiist Bcex mosb3oBarteneil cocraBisieT 83,85%, 9To
SIBJISICTCST XOPOIIUM IIOKa3aTeJIEeM JUIsi OHTOJIOTHUYECKHX 0Oa3 3HaHWi. B TO ke BpeMsi aHAJOTMYHBIA METOX
npoBepku 06a3bl JaHHBIX HaPKaHpa «MeTam» Ha 0Oa3e caita «DHUOuUKIONeaus MeTrautym», KOTOPBIH
HCIOJIB30BaJl KIIACCHYCCKYIO PEJSIMUOHHYIO MOJEJIb OpraHW3anuu 0a3bl AaHHBIX, [OKasajl ropasiio Oojee
HU3KHE pe3ynbTaThl. Takum obpaszoM, cpenruii SUM mnsa 10 nons3oBareneit coctaBun 75,32%.

BeiBoabl. HayuyHasi HOBU3HA IIOJIy4CHHBIX pPE3yJIbTATOB 3aKJIIOYaeTCcsi B cieayronieM: BrepBwle co3imaHa
OHTOJIOTHYECKasi MOJAEJIb (OHTOJIOTHSI) NPEAMETHON 00JaCTHU: MY3BbIKAJIbHBIM Ha/DKAHP «METalD», MOKa3aBIIHUN
ropaszzno 0Oojiee BBICOKYIO A((PEKTHBHOCTH CEMaHTHYSCKOT'O IIOMCKa, YeM JIydIllas peJSIMUOHHAsT MOJIC/Ib
NpeJIMETHOM obJacTH, peajin3oBaHHas Kak BeO-pecypc. PazpaboranHasi CTpyKTypa MOXKET ObITh HMCIIOJIb30BaHa
JJIsSI CO3JaHWsI OHTOJIOTHMH POJCTBEHHBIX MY3BIKAJIBHBIX HAJDKAHPOB CO CXOXXEH TepMuHoJornei. B Oymymimx
HMCCIICNOBAHUSIX TAaKXKE IUIAHHUPYETCS MHTETPUPOBATH ATY OHTOJIOTMYECKYIO MOJICNIb 3HAHUM C IPUKIAJIHBIMUA
BEO-TIPHUIIOKESHUSIMU U HACTOJIBHBIMH MPUJIOKCHUSIMH.

KiiroueBble cjI0Ba: OHTOJIOTHYECKas MOJICIIb; Oa3a 3HaHUM; MeTalr; )kaHp; Protégé; cemanTHuka.
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