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Abstract. The research paper discusses the methods of creating, applying and analyzing knowledge
bases with a description of subject areas. The methods considered apply an integrated approach to
knowledge representation.

We propose an approach to developing an intelligent system designed to tackle intricate problems.
This approach is built upon semantic models of knowledge bases and coherent models of machines
dedicated to processing these knowledge bases. The foundation for constructing these models lies in a
unified semantic representation of knowledge, grounded in universal semantics with a theoretical aspect of
multiple interpretations. Using this language as a basis, we construct an open family of collaborative
languages, where the meaning of each language is determined by an appropriate ontological approach.

The semantic model for machine processing of fundamental knowledge adopts the concept of
multiagents, facilitating interactions among agents through shared semantic memories. This article serves
as a comprehensive introduction to utilizing Protégé as a tool for ontology building in the field of computer
science. It provides practical recommendations and insights into the software's advantages and limitations.
Researchers and practitioners in computer science seeking a convenient and powerful tool for ontology
development will find this article beneficial.

In order to more effectively develop knowledge in the field of computer science, the author defines the
classification of knowledge, explains the choice of ways to develop knowledge, analyzes forms, methods
of control depending on the information approach.

Keywords: knowledge base, information technology, computer science, integrated method, knowledge
development, semantic modeling.

AHOamna. Makanada noHOik cananapObl curmammal ombipbin, 6iniM KOpbIH Kypy, Ko/idaHy XoHe
manday adicmepi KapacmbipbiriFaH. KapacmbipbiniraH adicmep 6inim0i yCcbiHy ywiH uHmeespayusinaHfraH
macindi KondaHaosbl.

binim 6a3sanapbiHbiH cemaHmukarnblKk modenbdepi, coHOau-ak 6inim 6asanapblH eHOeyze apHarFaH
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mawuHanapObiH KenicineeH modenblOepi Hezis 6onambiH KeweHOi cunammarbl Macenenepdi weuwyee
barbimmanraH uHmernnekmyanobl XylUeHi Kypy macini ycbiHbindbl. Byn modens0epdi KypyObiH Heeaisi
meopusinbiK Kenmik myciHdipmeci 6ap ambeban cemaHmuka HeeidiHOe 6inimoi GipbiHFall cemaHmukarsbiK
betHeneyde xambip. Ocbl mindiH HezidiHOe bipreckeH mindepdiH awbik omback! Kypbinadbi, ap mindiH
MarbiHacbl muicmi OHmMoJsIo2uUsiNbIK macinmeH 6epinedi. binimdi eHOeyee apHanraH Hezi3ai MawUHaHbIH
cemaHmukarnblKk mMolenbdeyi azeHmmep ywiH e3apa epeKkemmecy ofaH OpmaK CeMaHMUKarsbiK Xaobl
apKblsbl Xy3eee acbipbinadbl 0en 6ormkalimbiH Kern a2eHmmik myXxbipbiMOamara Heeai30es2eH.

UHgopmamuka xeHe akmapammblK mexHonoausnap canacbiHoassbl 6iniMoi muimoipek ambimy yuwiH
asmop biniMHIH xikmenyiH 6ernin kepcemmi, 6inim0i Oambimy odicmepiH maHOaydbl Hezi3delidi,
aKnapammablK macinee calikec HbicaHOapdbl, 8dicmepdi, bakbinaydb! kKapacmbipadsbi.

Tylin ce3dep: 6inim 6a3acki, aknapammblK MmMexHonoausinap, UHgopmMamuka, UHmezpayusinaHraH
adic, 6inimMOi dambimy, cemaHmukarsibiK Mooesiboey.

AHHOmMauus. B daHHOU cmambe uccredytomcsi no0xo0bl K (hOpMUPOB8aHUI0, UCMO/Ib308aHUK U
aHanu3dy 6a3 3HaHul, eKoYass onucaHue rnpedmemHblx obnacmel. PaccMompeHHble Memoodhbl
npedronazarom rnpUMeHeHUe UHmMezpuposaHHo20 rnodxoda 0sisi npedcmassieHus1 3HaHuU.

lpednoxeH Ho8bIl Memod co30aHusi UHmMesiekmyarnbHoU cucmeMbl, OPUEHMUPO8aHHOU Ha peuwe-
Hue crnoxHbix 3adady. OcHoBoU amoli cucmembl A8/1910Mcsi cemMaHmuyeckue modenu 6a3 sHaHul u coana-
cosaHHble Modesniu MawuH 051 ux obpabomku. Omu modenu cmposimcs Ha obwemM CMbICI080M rped-
cmaesieHuUU 3HaHul, OCHOB8aHHOM Ha yHugepcasibHOU ceMaHmMuKe C meopemuyeckol MHOXeCmeeHHOU
uHmepnpemauyuel. Ha ocHose amozo nodxoda co30aemcsi OMKpbIMoe CeMelcmeo CO8MECMHbIX
53bIK08, 20e KaxObll A3bIK orpedesisemcs coomeemcmesywuM OHmoo2u4deckum nooxodom. CemaHmu-
yeckoe ModenuposaHue 6a3080l MawuHbl Onsi 06pabomKu 3HaHULU OCHOBaHO Ha MHO20a2eHMHOU
KoHUenuuu, npednonazarouwell e3aumodelicmeue aceHmMos Yepe3 obujue ceMaHmu4Yeckue namsimu.

[ns 6onee aghchekmugHo20 pasgumus 3HaHUl 8 obracmu UHhopMamuKku U UHGOPMaUUOHHbIX meX-
Hosoeuli asmop ebidesnisem Knaccugukayuto 3HaHuUl, 0bocHoebieaem 8bI60p Memodos8 ux pa3sumus, a
makxe paccmampusaem @opMbl, Memoldbl U KOHMPO/b 8 Ccoomeemcmauu ¢ UHGOPMaUyUOHHbLIM
noodxodom.

Knrouyeeble cnoea: 6asza  3HaHUll, UHGOPMAUUOHHbIE  MEeXHos02uUU,  UHGhopMamuka,
UHMeapuposaHHbIl Memoo, passumue 3HaHull, ceMaHmMu4Yeckoe MooesuposaHue.

Introduction. The significance of this topic stems from the distinction between computer
memory contents and human knowledge, highlighting the intricate nature of the former. Despite
their complexity, computer memory contents can serve as valuable models for communication,
although they do not equate to human knowledge. This fundamental understanding underpins
expert systems, where the intelligent systems of today mark a natural progression in the
evolution of computer systems. This evolution encompasses the representation and processing
of information within computer memory models.

Problem Statement:

Exploring methods for constructing, utilizing, and analyzing knowledge bases

Analyzing the chosen subject

The aim of this article is to develop and explore a methodological framework for producing
knowledge in the field of information and communication technologies. This strategy utilizes
cognitive visualization techniques to investigate models of information processing.

Materials and methods of research. Knowledge processing techniques play a crucial role in
enabling the engagement, depiction, and application of pervasive intelligence within
metasynthesis-driven problem-solving in m-spaces. Key challenges in knowledge processing
within m-spaces include:

- Mechanisms for capturing and portraying unstructured and uncertain knowledge, such as
empirical knowledge residing in the minds of domain experts, involving unstructured
knowledge representation and brain informatics.

- Mechanisms for acquiring and representing expert thought processes, encompassing
imaginative and creative thinking in collaborative heuristic discussions.


https://phsreda.com/ru/keyword/37124/articles
https://phsreda.com/ru/keyword/37125/articles
https://phsreda.com/ru/keyword/37126/articles

«BECTHUK BKTVY» 154 Ne 3, 2024

- Mechanisms for capturing and representing group/collective interaction behaviors and
their impact, involving behavior informatics and analytics.

Mechanisms for modeling learning-of-learning, which involves understanding and adapting
to the behaviors of other participants resulting from self-learning or external learning, such as
learning evolution and the emergence of intelligence.

Furthermore, in general open complex intelligent systems, knowledge processing entails
addressing additional critical issues:

Knowledge fusion, which integrates both empirical and structured knowledge acquired,
reasoned, and discovered.

Mechanisms to facilitate knowledge representation and integration into m-space through m-
interaction.

Mechanisms for handling inconsistency in knowledge at the semantic level (Nguyen 2005).

Searching, retrieving, and mining structured information from unstructured or ill-structured
data and information.

Adapting processed knowledge, including identified patterns and decisions, for practical
applicability in real-world situations.

Development of mechanisms and systems for metasynthesis computing (m-computing),
involving engineering approaches for the analysis, design, and implementation of M-Space and
M-Interaction [9].

Processing knowledge and representing knowledge are the central requirements for artificial
intelligence systems. Many tasks in computer science, in particular those dealing with natural
and inherently noisy environments, involve high degrees of complexity in actually perceiving,
understanding and transferring available information. This lecture will present methods for
processing and representing knowledge from a theoretical as well as from an application-
oriented perspective. Theoretical principles find practical application in various domains such as
common sense reasoning, intelligent handling of imprecise or uncertain data, smart planning,
language processing, and the development of intelligent agents. These agents are designed for
virtual entities, real-world robots, and autonomous individuals within multi-agent systems.
Current implementations of these theoretical concepts are translating into tangible
advancements in knowledge-based software solutions and robotic systems, enhancing their
capability to perform everyday tasks.

Books have served as the primary source of information for an extended period. The search
tool acts as an individual's gateway to the repository of books. Searching for information used to
be a time-consuming process because the focus was not on obtaining the entire book, but rather
a specific fragment. It was challenging to articulate the connection between the desired
knowledge and the book's title or author. Due to the advancement of science, the priority given
to different sources of information has changed (Fedotova, E.L., 2013).

Note that the new version of Exactus has a high-performance cluster installation under the
Unix operating system. ISA specialists have reworked the Exactus architecture ONCE and
created a cross-platform system.

Also, to solve the problem of semantically related search, you can use Exactus, a relatively
recent search engine that appeared in 1998. What existed at that time in the search giants—
Altavista and Inktomi. Currently, Google and Fast have the largest number of indexed pages
(more than 2 billion).

In the next few months, Google search engines will acquire new features, in particular, they
will learn how to answer user questions. As a result of the search, links to specific resources and
answers to queries appear, which you can view without clicking on the link (Kalugyan K.H.,
2020).

Thanks to the "restructuring”, search engines can respond to quite complex tasks, for
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example, the query "Lake Tahoe" allows the user to obtain data on the location of the lake
without visiting additional sites.

Innovation has become feasible through the utilization of "semantic technology." Google, in
responding to queries, examines the meanings of the words within the search and retrieves
relevant information from a specialized database.

It is important to highlight that Google has already addressed basic queries, such as
displaying stock prices, providing weather updates, and performing arithmetic operations.

The fundamental components of an intelligent system include its knowledge base,
encompassing all information utilized during its operation, and the processing machinery linked to
this knowledge base, embodying the system's functionality. The expansion of applications for
intelligent systems requires addressing complex problems, each demanding the coordinated use of
diverse representation models and knowledge processing techniques (Shihnabieva T.Sh., 2018).

To achieve these goals, systematic, statistical, and multifactorial analyses serve as research
tools. The methods of theoretical analysis and solution systematization are also applied.
Proficiency in concepts and techniques related to knowledge processing, including knowledge
representations and integration in practical scenarios, is imperative. This knowledge prepares
individuals for subsequent modules that delve into knowledge processing using neural
networks, language processing, computational vision, robotics, and human-computer
interaction, as well as various projects and master theses.

The field of computer science has experienced rapid growth, leading to an exponential surge
in generated and processed information. Consequently, there is a critical need for effective
methods of organizing and managing this information. Ontologies, which offer a formal repre-
sentation of concepts and their relationships within specific domains, have emerged as valuable
tools to address these challenges. By structuring domain knowledge systematically, ontologies
enable knowledge sharing, reasoning, and the development of intelligent information systems.

Literature review and problem statement. The field of ontology in computer science has
witnessed significant interest and engagement from researchers in recent decades. Numerous
studies have been conducted, focusing on ontologies' creation, utilization, and application in
diverse fields. Important references in this field encompass "The Handbook on Ontologies in
Information Systems,” which presents a thorough exploration of the conceptual and
methodological dimensions of ontologies. It also delves into the creation and utilization of
ontologies across diverse domains. The work "Ontologies: Principles, Methods and
Applications", authored by Mike Uschold and Michael Gruninger, discusses the basic principles
and methods of creating ontologies, as well as the application of ontologies in various fields,
such as biomedicine, finance and others.

Also, the study of various aspects of ontologies was carried out by such domestic and foreign
authors as:

Mike Uschold and Michael Gruninger's work, "Ontologies: Principles, Methods, and Appli-
cations," explores the fundamental principles and methodologies involved in ontology creation,
along with their practical applications in domains such as biomedicine and finance. In addition
to these seminal works, a wide range of domestic and international authors have contributed to
the understanding of various aspects of ontologies, including Gulnara Kabanova and Harald
Gall ("Ontology-driven software engineering”), Belousova 1.D., Kurzaeva L.V., Laktionova
Yu.S., and Agdavletova A.M. ("Ontological model of requirements management in the process
of professional training of IT specialists™), Johannes De Bruin and Martin Stokhof (A survey of
ontology evaluation techniques"), Omar Malik and Satish Tandon ("Ontology engineering: A
survey and future directions”), Yan Hender and James Hendler ("Ontologies in biomedical
research”), Fausto Giunchiglia and Maurizio Petrone ("Ontology-based information retrieval™),
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among others.

Within the literature on artificial intelligence, numerous definitions of ontology exist, often
conflicting with each other. In computer science, ontology is an attempt to comprehensively and
precisely formalize knowledge within a specific domain, employing a conceptual framework.
The term "ontology" in computer science is derived from its ancient philosophical concept,
which studies the fundamental principles of existence, general essences, categories, structure,
and patterns (Kalugyan K.H. 2020).

In the context of this article, ontology refers to a formal and explicit description of concepts
within a specific subject area, encompassing classes (also known as concepts), properties
(describing various attributes of concepts, referred to as slots or roles), and constraints imposed
on these slots (facets or role constraints) [3]. Together with a collection of individual instances
of classes, an ontology forms a knowledge base, blurring the distinction between ontology and
knowledge base boundaries.

While ontology can be discussed in philosophy as a theory of existence, for instance,
Avristotle's ontology with its primitive categories like substance and quality, in computer
science, it is a technical term denoting an artifact designed to model knowledge about a real or
imaginary subject area for specific purposes. This concept was embraced by early artificial
intelligence researchers, who recognized the relevance of work from the field of mathematical
logic (Shihnabieva T.Sh.2018) and proposed creating new ontologies as computational models
enabling automated reasoning (Dzharratano Dzh., 2006). In the 1980s, the artificial intelligence
community started using the term "ontology" to refer to both the theory of simulated worlds
(e.g., naive physics) and the knowledge system component. Some researchers, inspired by
philosophical ontologies, regarded computational ontology as a form of applied philosophy.

Ontology defines a common vocabulary for scientists who need to share information in a
subject area. It includes machine-interpreted formulations of the main concepts of the subject
area and the relationships between them.

What prompts the creation of an ontology? Various reasons include:

— Establishing a shared comprehension of information structure among individuals or
software agents.

— Facilitating the potential reuse of knowledge within a specific domain.

— Explicitly articulating assumptions within the designated subject area.

— Distinguishing subject area knowledge from operational knowledge.

— Enabling the examination of knowledge within the defined subject area.

Comparative Analysis of Ontology Creation Tools. Table 1 provides a comprehensive
comparative analysis of ontology creation tools, namely WebProtege, TopBraid Composer,
Pronto Studio, and Protege. The table highlights the key features and functionality of each tool,
facilitating an evaluation of their suitability for ontology development in various contexts.

Table 1. Comparative Analysis of Ontology Creation Tools

Ne Criteria WebProtege TopBraid Pronto Studio Protege
Composer
1 |User Interface Web-based, Desktop Desktop Desktop
intuitive application application application
with with with with
customizable customizable customizable customizable
layouts layouts layouts layouts
and interactive and interactive and interactive | and interactive
features features features features
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2 |Features and OWL, RDF, OWL, RDF, OWL, RDF, OWL, RDF,
Functionalities reasoning reasoning reasoning reasoning
capabilities, capabilities, capabilities, capabilities,
ontology ontology ontology ontology
visualization visualization visualization visualization
options options options options
End of table 1
3 |Collaboration Collaboration Collaboration Collaboration Collaboration
and Versioning features, features, features, features,
user user user user
permissions, permissions, permissions, permissions,
version version version version
control control control control
mechanisms mechanisms mechanisms mechanisms
4 |Performance Efficient Efficient Efficient Efficient
and Scalability ontology ontology ontology ontology
loading and loading and loading and loading and
editing, editing, editing, editing,
reasoning reasoning reasoning reasoning
performance performance performance performance
5 |Interoperability Standards Standards Standards Standards
and Standards compliance, compliance, compliance, compliance,
Compliance import/export import/export import/export import/export
in various in various in various in various
formats, formats, formats, formats,
SPARQL SPARQL SPARQL SPARQL
support support support support
6 |Support and Documentation, Documentation, Documentation, |Documentation,
Community user user user user
community, community, community, community,
professional professional professional professional
support and support and training support and support and
training training training
7 |Costand Open-source Commercial Commercial Open-source
Licensing
Note — compiled by the author (Maxutova K.M)

This table of comparative analysis provides a means for researchers and practitioners to

assess and compare WebProtege, TopBraid Composer, Pronto Studio, and Protégé in terms of
their features, functionality, collaboration capabilities, performance, interoperability, support,
and licensing aspects. It serves as a valuable tool for choosing the most appropriate ontology
creation tool tailored to specific project needs and preferences. Overall, the comparative
analysis indicates that the choice of ontology creation tools depends on specific project
requirements, user expertise, collaboration needs, and budget constraints. Each tool presents its
own strength and limitations, catering to diverse user preferences and project complexities.
Researchers and practitioners are encouraged to carefully evaluate the features and
characteristics of each tool to select the most suitable one for their ontology development
endeavors.
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The choice of the Protégé ontology creation tool for this study was based on its longstanding
reputation, extensive feature set, and active user community. Protégé offers a comprehensive
suite of tools and functionalities for ontology development, including ontology editing,
reasoning, visualization, and plugin support. Its open-source nature allows for customization
and flexibility, making it a popular choice among researchers and practitioners in the ontology
engineering field.

Results and discussion. The research conducted in this study provides valuable insights into
the fundamental concepts and principles underlying ontologies, as well as an in-depth
examination of the capabilities and functionalities of the Protégé ontology editor. Through a
comprehensive analysis of existing literature, a solid foundation was established for
understanding ontology construction in computer science. The research findings highlight the
importance of ontologies in facilitating knowledge sharing, reasoning, and the development of
intelligent information systems. A thorough exploration of the Protégé tool revealed its
comprehensive set of functions and tools for ontology creation and editing. The tool’s
interfaces, features, and tools were extensively examined, enabling researchers and practitioners
to effectively utilize Protégé in ontology development. The research results demonstrate
Protégé’s compatibility with ontological languages such as OWL and RDF, its efficient
ontology loading and editing capabilities, as well as its support for reasoning and visualization
(Brewster, C., Alani, H., Dasmahapatra, S., & Wilks, Y. 2004).

As mentioned above, even in the field of computer science, there are types of ontologies that
provide fundamental concepts and relationships. It is called the upper ontology. Sometimes
upper ontology is also called upper-level ontology or simply ontology, which tries to connect
the general concepts of the concept of reality in our world. These ontologies are the main
communication to facilitate the integration of information and knowledge. Thus, many attempts
have been made to create higher ontologies in the Kazakh language, and the course
“Informatics” has been studied as a subject area. The value of this work is the course
“Informatics” in the Kazakh language, which is posted on the internet for the first time. Using
this ontology, you can see the thesaurus, the ontological model and their relationship in the
Kazakh language. This thesaurus contains all the information on the topics of the course
“Computer Science” for automatic text processing. Ontology reflects the semantic structure of
the educational process. The application application is designed to support its management-
oriented form. The conceptual part of the ontology diagram is presented in the Protege-OWL
Editing ontology. Let us remind you that a thesaurus is a dictionary in which words and phrases
with similar meanings are grouped together, called concepts or descriptors, and the semantic
relationships between these concepts (concepts, descriptors) are clearly expressed. Relationships
(in the form of hierarchies) are shown. As an example, we can take CSO, where each term has a
definition, hyperonym, hyponym, holonym, meronym. Hyponyms are a concept that expresses
the importance of secrecy in relation to other, more general concepts. For example, the
hyponym of the word information means — Signal, report, message, source. A hyperonym is an
extended meaning of the plural form of a word or name. For example, the hyperonym of
confidential information is information. Meronym is a particle of the whole word. For example,
the term document is length, entropy, bit, cipher, data. Holonym-object of the second meaning.
For example, a synonym for documented information is information. The thesaurus is needed to
determine the structure of an ontological model that defines the following fields (Figure 2): 1)
terms (concepts); 2)definition (interpretation) of terms; 3) relationships and properties between
them. (A.Sharipbay, Al. Aktayeva, R. Niyazova 2019).

When creating a thesaurus in the field of “computer science”, more than 600 terms were col-
lected, the definitions, connections and properties of which were given. The relationship between
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these descriptors Figure 2 shows the terms of different authors in the subject area “Computer
Science”, consisting of nouns, definitions, hyperonyms, hyponyms, holonyms, meronyms.

When creating a thesaurus in the field of” computer science”, more than 5000 terms were
collected, the definitions, connections and properties of which were given. The relationship
between these descriptors Figure 1 shows the terms of different authors in the subject area “Com-
puter Science”, consisting of nouns, definitions, hyperonyms, hyponyms, holonyms, meronyms.

3ar ecim Tycingipme/ JKayan
AnaMHEIH ( | ) Gai. P JyHHeJeri MaTep HeMece MaTepHATILIK eMec oGheKTinep
Axnapat JK3HE CYGBKTiTep KaCHETTepiHiH JKoHe KAThIHACTAPLIHLIH (Getineci | Gerrici)
Xabap Axnapat (dopmacs! | miminmi)
Mazmyn Op TYpi RaTEIHAC TiTiEzeri asHaama
KiGepymi AxnapaT xibepeTin azam
KaGblnaymsr AKnapaT KaGhLTIAHTEIH agaM
KoMmb10Tep %oHe 0TaH 6acKa 1a TEXHHKATHIK KYPELTFELIAP KOMETIMEH aKIapaTTapIsl ATy, CaKTay,
Hndopmatrka ©3TepTy. XKETKi3y KeHe OHBI AlIalaHy 3aHILLIBIKTApEIH, (ToCLILepiH | axicTepiH), K0/1IapEIH 3ePTTCHTIH FELIBIM CATack
|(CKn—xa:x | Habsrr) DIeMeHTap/IbIK eKLTik (1abbu1 | crraan) Gip GHT akmapaTTe (Tacyms! | sKeTKizymi)
Tanba Ecenreyim T eiH (andasHTTiA | 201i iH) 7KeKe CHMBOIBI
(IIponecc | Yaepic) (IIporpavma | Baraapiama) #aHe OHBIH :EyMbic (icTeyiHe | KacayblHa) KaKeTTi JKyHeIik pecyperap
TexHHKA ©OHpipic (mpouecTepit | yaepicTepiH) Ky3ere achlpy KypalLlapbIHbIH (JKHBIHTIFBI | KHBIHBI)
(Oxinbu | Andasnt) Berini Gip TinmiH Ke3 kenren iH KYpPaHTBIH CHMBO.L (FKHBIHTBIFbI | FKHBEIHBI)
CrMBOT TanGanbik skarqafiga 6acka 0GbeKTiHIH OPHBIHA KOLIAHBLIATIH 0OBEKT
(IIporpamma | Barzapaama) MamsHa Tiai TycineTinaeH, (koMaHnanap | mepMerzep) Tiz6eri TypiHAe ka3bUFaH aIrOPHTM
(TIpomecke | Yaepicke) Hemece (maiizaraHymsira | KogaHymsira) GedineTin (ecerreyim kyHeHiH |
Pecype ecenTey KyieciHiH) TOTHKaTBK HeMece (PH3HKAIbIK Geumiri
Omnepars (Kannait na | Bexrini) 6ip HoTHKere eTy HeMece TallCBIpMaHsI OPBIH/Ay YIIIH KOIIaHbLIaThIH apeKeT
Jloreka Otinay oHe oHbIH ((opMaTaps! | miminMIepi) MeH 3aHIBUIBIKTAPEI TYPATEI FEUTBIM
MamsHa Timi Ma3sMyHBI MeH epeskerepi alapaTTbK KypallapMeH OpbIHIaTaTsH (IporpaMManay | Sarzapiamaiay) T
Mamara Anam oifay soHe (H3HKAIBIK AKYMBICHIH KeHUIIETY YIIH apHATFAH 03apa GailTaHbICKAH STeMeHTTep (JKHBIHTBIFHI | JKHBIHbI)
(Komarza | mopyeH) Tapametprepi Gap. opbiHAaIyFa sxifepiteTin (mporpamma | Garzapaama) aTsl

Figure 1. interpretation of terms and terms of the subject area of Computer Science
Note — compiled by the author (Maxutova K.M)
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Figure 2. Descriptors of the subject area “Computer Science”
Note — compiled by the author (Maxutova K.M)

As an example, the lexical analysis of the term information can be seen in Figure 3.
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Figure 3. Semantic relationships between lexical units.
Note — compiled by the author (Maxutova K.M)

Ontology is a formal description of a particular subject area, which describes the concepts
(terms) of the subject area, the relationship between them and can be represented by the
following set:

O =<X,R, F>, Q)

where X — is the last set of concepts (concepts, terms) of the metric area expressed by the
ontology; R — is the last set of relationships between the concepts (concepts, terms) of a given
subject area; F — is the last set of explanatory functions defined for concepts and/or
relationships, presented as a verbal interpretation of a term, formula or term Now we will build
an ontological model of the subject area “Informatics” in the Kazakh language, which will allow
us to accumulate and store knowledge for a long time, as well as easily change and supplement
them. To create an ontological model, we chose the Protégé Program, which is widely used.
Figure 4 shows the connections established between the terms of the subject area “Informatics”
in the Kazakh language in the Protege environment and its subclasses.
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Figure 4. Terms and its subclasses created in the Protégé Program
Note — compiled by the author (Maxutova K.M)

To create a specific ontology that meets the requirements, the ontology development
methodology was used. This methodology was chosen because it guides the ontology
development process, as well as other support and management activities. We see that the
aspects of these models are sometimes hybrids, since they all include aspects of both theories to
show that they are included in the ontology sentence. In addition, the assembly of an ontology is
based on the “classical” methodologies of software development, and this makes it easier for
people with experience in software development to learn and use it. Also, activities such as
evaluation, integration or coordination of other ontologies, documentation and configuration
management have been carried out at the same time to apply knowledge-oriented ontologies.
These are all auxiliary actions, and the main work on creating an ontology is carried out in the
development process. Figure 5 shows the ontological model of the Kazakh language in the
subject area” Informatics”.
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Figure 5. Ontology of the general typology of the thesaurus of terms
Note — compiled by the author (Maxutova K.M)

As a result of the study, a systematic, accurate knowledge base for school classes in the
Kazakh language was created for the first time on the basis of web ontology in the subject area
of computer science. The proposed hypothesis gave the expected result, and with the help of the
developed Protégé Program, the Kazakh-language web ontology in computer science will
contribute to the scientific development of computer science. Discussion. Ontology is
interpreted as a way of providing the necessary mechanisms for modeling reality and connects
students with their motivation to respond, but it does not commit to a specific way of organizing
responses. Knowledge representation is achieved through the use of web ontology language
(OWL) and semantic web language designed to represent knowledge about groups of things,
relationships between things, rich and complex things. OWL is a language based on
computational logic, according to which computer programs can use the knowledge expressed
in OWL and also facilitate the sharing, reuse of knowledge using the global internet
infrastructure. Therefore, the article presents a web-based ontology of the ontological model of
knowledge in the Kazakh language in the subject area "Informatics”. A feature of this work in
the field of ontology is the creation of a specific knowledge base for school classes in the
subject area of computer science, created in the Kazakh language. According to the school
course" Informatics”, an analysis of books of grades 5-11, textbooks and educational and
methodological literature of such publishing houses as Almaty publishing house, Armandpv,
atamura was carried out, subject areas and basic concepts were identified. Figure 6 analyzes the
computer science textbook for Grade 5 and shows Terms and connections on topics.
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Figure 6. Structure of the 5th grade computer science discipline

Note — compiled by the author (Maxutova K.M)

Figure 7. Structure of the subject of Computer Science Class 6

Note — compiled by the author (Maxutova K.M)
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In addition, in Figure 3, remembering the lexical analysis of the term "information", one can
see the correctness of the developed ontological model. As shown in Figure 5, the Protégé
Program created the subject ontology of the course "Informatics™ in the Kazakh language with
an analysis of the ontologies of English and Russian-language Informatics. The use of such an
approach as part of educational processes makes it possible to combine a large amount of
existing information into a single knowledge base, which can combine several academic
disciplines and be clearly distributed on the Internet, making it independent. Another important
feature of such a knowledge generation system is the ability to create testing software systems
that generate test tasks based on the semantics of the described ontologies. It is clear that such
systems for building knowledge control are much superior to the currently existing tests aimed
at choosing one of several answer options. The ontological system as a means of describing the
subject area should be useful to all specialists who are faced with the problem of searching,
displaying and using knowledge in their work.

Conclusion

Visualizing cognitive thinking accelerates and enhances the comprehension of information
technology structures as entities, providing a more comprehensive representation of educational
concepts and their interconnections.

The challenges in bringing experts to identify and resolve bugs are growing increasingly
complex. Their approaches primarily focus on employing formal methods. These methods
enable the incorporation of intricate relationships alongside existing ones, facilitating the
description of real-world tasks and objects.

Ontological modeling is an important method for the development of intellectual
educational resources. By focusing on the relationships between concepts and subjects, this
approach ensures that knowledge is presented in an intuitive and machine-readable way. With
the help of ontological modeling, you can identify a problem area, create a conceptual model,
create and fill an ontology with data, and finally introduce an ontology into action. Although
the process can be complex, the advantages of ontological modeling are obvious: it provides
the basis for creating powerful applications that solve various application problems. An
effective tool for creating ontologies is the protégé editor. It allows you to create classes,
cells, and versions, and provides an easy way to modify ontologies without creating
inconsistent data and knowledge. Protégé can be applied to practical applications, such as the
creation of ontologies for Intelligent Information Retrieval Systems, as well as for educational
purposes, such as the development of ontological models for e-learning. We can also mention
that Protégé easily integrates with other programs used to work with ontologies. In our case,
since OWL is the official language, we can see in this feature and the existing environment
for the development of ontologies that we implement in Protege. In the course of the study,
the following issues were studied and the results were obtained: A thesaurus on the subject
"Informatics™ was created and an ontological model developed in the Kazakh language. In the
future, it is planned to expand the ontological model, thesaurus, as well as create an intelligent
system in the subject area "Computer Science”. A promising avenue of progress involves
formalizing the processes for constructing well-structured knowledge bases and implementing
these procedures in various computing environments, be it local or distributed. Creating a
sound knowledge base can be achieved through conventional methods as well as utilizing
emerging technologies like cloud computing.
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