Building a Comprehensive Digital Archive for
the Polotsk Cadet Corps:
A Case Study Intelligent Information and
Reference System Design

Arkadzi Oskin
Euphrosyne Polotskaya State University of Polotsk
Polotsk, Belarus
Email: a.oskin@psu.by

Abstract—On the example of designing and building an
Intelligent Information Retrieval System (IIRS) ''Polotsk
Cadet Corps", the main stages of creating an IIRS are
described. The principles of ontological modeling and the
tools used for these purposes are briefly considered. Based
on the analysis of the subject area, an ontological model
is built, which can be transformed into a working IIRS
by using the OSTIS technology stack. The advantages of
OSTIS technologies for solving problems of this kind are
described.
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I. INTRODUCTION

The Polotsk Cadet Corps was opened on July 8 (June
25, old style) 1835 by order of Emperor Nicholas I.
The building was located in the building of the former
Jesuit Academy. Currently, this historic building houses
the Faculty of Information Technology and the Faculty of
Humanities of Euphrosyne Polotskaya State University
of Polotsk, which explains our interest in the history of
the Polotsk Cadet Corps.

In order to create an Intelligent Information and Refer-
ence System, we built an ontological model of the subject
area. Ontological modeling is a method of modeling
information systems that focuses on the relationships
between concepts and entities. It is a branch of artificial
intelligence that is concerned with representing knowl-
edge in a way that is intuitive and easy to understand.
Ontological modeling is used in a variety of applications,
including information retrieval, natural language process-
ing, and semantic web technologies. In the context of
intellectual information systems, ontological modeling is
used to represent knowledge in a way that can be easily
understood by humans and machines alike.

There are several steps involved in ontological mod-
eling in Intellectual Information Systems:

1) Define the domain: Identify the domain of the
system, including the concepts and entities that

are relevant to it. This involves understanding the
context of the system and its intended use.

2) Create a conceptual model: Develop a conceptual
model of the domain, which includes the concepts
and relationships between them. This can be done
using a variety of modeling techniques, such as
UML, ER diagrams, or other graphical notations.

3) Define the ontology: Create an ontology that for-
malizes the conceptual model, using a language
such as OWL or RDF. This involves specifying
the relationships between concepts in a way that
can be understood by both humans and machines.

4) Populate the ontology: Populate the ontology with
data, using tools such as Protégé or other ontol-
ogy editors. This involves creating instances of
concepts and linking them together in a way that
reflects the relationships defined in the ontology.

5) Use the ontology: Once the ontology has been
populated, it can be used to support a variety of
applications, such as information retrieval, natural
language processing, or semantic web technolo-
gies.

Ontological modeling can be a complex process, but
it is a powerful tool for representing knowledge in
information systems. By using ontological modeling, it
is possible to create systems that are more intuitive and
easier to understand, both for humans and machines.

There are several advantages of using ontological
modeling in intellectual information systems, including:

1) Automated reasoning: By having the essential re-
lationships between concepts built into them, on-
tologies enable automated reasoning about data.
This makes it easy to implement semantic graph
databases that use ontologies as their semantic
schemata.

2) Increased use, reuse, and maintainability: Ontolo-
gies facilitate domain knowledge sharing, with a
common vocabulary across independent software
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applications. This leads to increased use, reuse, and
maintainability of the information systems.

3) Easy to relate to object-oriented programming
paradigm or database design: Those who are famil-
iar with the object-oriented programming paradigm
or database design can easily relate the ontological
representation of the domain entities to classes or
database schemas. The classes are generic repre-
sentations of the entities that encapsulate properties
and behaviors.

4) Semantic model of data: One major advantage of
using a domain ontology is its ability to define
a semantic model of the data combined with the
associated domain knowledge. Ontologies can also
be used to define links between different types of
semantic knowledge. Thus, ontologies can be used
in formulating some data searching strategies.

Overall, ontological modeling in intellectual informa-
tion systems provides a powerful tool for representing
knowledge in a way that is intuitive and easy to under-
stand, both for humans and machines.

Ontology editors are applications designed to assist
in the creation or manipulation of ontologies. They use
one or more ontology languages to create, visualize, and
manipulate ontologies. These editors have features such
as visual navigation possibilities within the knowledge
model, inference engines and information extraction,
support for modules, the import and export of foreign
knowledge representation languages for ontology match-
ing, and support of meta-ontologies such as OWL-S
and Dublin Core. Additionally, there are various tools
used for ontological modeling of intelligent information
systems. Let’s consider the most popular of ontology
editors.

II. ONTOLOGY EDITORS

To create ontologies, specialized software products are
widely used - ontology editors. Let’s look at the most
popular of them. We will compare the characteristics of
the following software products.

There are several popular ontology editors that can
help authors create their ontologies. Some of them pro-
vide additional functions and plugins that can be useful
when working with ontologies. Some of the most popular
ontology editors are listed below:

1) NeOn Toolkit is an ontology editor with many
plug-ins available, especially suitable for large
scale projects (eg multi-module ontologies, mul-
tilingual, ontology integration, etc.).

2) Neologism is an online dictionary editor and pub-
lishing platform.

3) Vitro is an integrated editor for ontologies and
semantic web applications.

4) Knoodl is a community-oriented ontology and
knowledge base editor.

5) Fluent Editor is a comprehensive tool for editing
and manipulating complex ontologies that uses
controlled natural language. It provides an instant
natural language representation of OWL/SWRL,
which improves performance and makes editable
ontologies easier to read and understand.

Some other popular ontology editors that can be men-
tioned include:

1) Eddy

2) OntoME

3) OntoStudio (formerly known as OntoEdit)

4) Protégé

Let’s take a closer look at some of the editors from
the list above.

NeOn Toolkit.

NeOn Toolkit is an ontology editor that allows users
to create and edit ontologies. It offers a variety of tools
and features to support the development of ontologies,
including visual modeling, ontology debugging, and on-
tology testing. Some of the advantages of using NeOn
Toolkit are:

o User-friendly interface: NeOn Toolkit has an intu-
itive interface that makes it easy to create and edit
ontologies.

o Visual modeling: The tool offers a visual modeling
environment that allows users to create and edit
ontologies using graphical representations.

o Collaboration: NeOn Toolkit supports collaboration
between users, making it easy to work on ontologies
as a team.

o Ontology debugging: The tool provides debugging
capabilities that help users identify and fix errors in
their ontologies.

¢ Ontology testing: NeOn Toolkit includes a testing
framework that allows users to test their ontologies
to ensure they are working correctly.

o Ontology testing: NeOn Toolkit includes a testing
framework that allows users to test their ontologies
to ensure they are working correctly.

Despite its advantages, NeOn Toolkit also has some
drawbacks. For example:

o Steep learning curve: While NeOn Toolkit is user-
friendly, it can still be challenging to learn for users
who are new to ontology development.

o Limited documentation: Some users have reported
that the documentation for NeOn Toolkit is limited,
making it difficult to troubleshoot issues or learn
about advanced features.

e Limited support: NeOn Toolkit is an open-source
tool, which means that support is limited to user
forums and community resources.

NeOn Toolkit is primarily used in the field of semantic

web development, specifically in the development of
ontologies. It is commonly used in research and academic
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Figure 1. Fluent Editor.First start.

settings for ontology development, but it can also be used
in industry settings for knowledge management and data
integration.

Fluent Editor.

Fluent Editor is an ontology editor developed by the
Polish company Cognitum. It is used for editing complex
ontologies created using a controlled natural language
(CNL). The editor allows users to create ontologies by
entering phrases in natural language.

Some of the advantages of Fluent Editor are:

o User-friendly interface: Fluent Editor has a simple
and intuitive graphical user interface that allows
even non-experts to create and edit ontologies.

o Support for natural language: Fluent Editor supports
natural language input, which makes it easier to
create ontologies for non-experts.

o Advanced features: Fluent Editor includes advanced
features such as automated reasoning, which can
help identify inconsistencies and errors in ontolo-
gies.

However, there are also some limitations to Fluent

Editor:

o Limited documentation: Fluent Editor has limited
documentation available, which can make it difficult
for users to learn how to use the editor.

o Limited support: Cognitum provides limited support
for Fluent Editor, which can make it difficult for
users to get help if they encounter problems.

o Limited customization: Fluent Editor has limited
support for customization, which can make it dif-
ficult for users to tailor the editor to their specific
needs.

Fluent Editor is primarily used for creating and editing
complex ontologies [0][2][4]. It can be used in various
domains, including healthcare, finance, and engineering,
where ontologies are used to represent and organize
knowledge.

Eddy.

Eddy is an ontology editor that allows users to create
and edit ontologies. Ontologies are used to define con-
cepts and relationships in a specific domain of knowl-
edge. Eddy is a web-based application that can be used
by anyone with an internet connection. It has several
advantages, including:

o User-friendly interface: Eddy has a simple and intu-
itive interface that makes it easy for users to create
and edit ontologies.

o Collaboration: Eddy allows multiple users to work
on the same ontology simultaneously, making it
ideal for collaborative projects.

« Integration: Eddy can be integrated with other tools
and applications, making it a versatile tool for
ontology development.

However, Eddy also has some limitations:

o Limited functionality: Eddy’s functionality is lim-
ited compared to other ontology editors.

e Learning curve: Although Eddy is user-friendly,
there is still a learning curve for users who are new
to ontology editing.

o Lack of support: Eddy does not have a large com-
munity of users, which means that there is limited
support available for users who encounter problems.

Eddy is primarily used in the field of knowledge en-
gineering, which involves the creation and management
of knowledge-based systems. It can be used in a variety
of domains, including:

o Healthcare: Eddy can be used to create ontologies
for medical terminology and patient data.

¢ E-commerce: Eddy can be used to create ontologies
for product catalogs and online marketplaces.

o Education: Eddy can be used to create ontologies for
educational resources and curriculum development.

Overall, Eddy is a useful tool for ontology editing, but
it may not be the best option for all users depending on
their specific needs and requirements.

OntoME.

OntoME is an ontology editor that enables users
to create, edit and publish ontologies. Here are some
advantages and disadvantages of ontoME:

Advantages:

o OntoME provides a user-friendly interface for creat-
ing and editing ontologies, allowing users to create
ontologies without programming knowledge.

« It supports multiple ontology formats, such as OWL,
RDF, and RDFS.

o It offers a range of features, such as the ability to
import and export ontologies, search for terms, and
visualize ontologies.

e OntoME allows for collaboration and sharing of
ontologies through a web-based interface.

« It provides support for versioning and change man-
agement of ontologies.
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Disadvantages:

e OntoME may not be suitable for heavy-weight
projects, such as multi-modular ontologies or on-
tology integration, as it does not offer advanced
features for such projects.

o It may not be suitable for users with advanced
programming knowledge, as it does not allow for
direct editing of the ontology code.

o The web-based interface may have limitations in
terms of performance and speed compared to
desktop-based ontology editors.

The scope of OntoME is to provide a user-friendly and
accessible ontology editor for users with varying levels
of ontology development expertise. It is suitable for
small to medium-sized ontology projects with moderate
complexity. For more complex projects, users may need
to consider other ontology editors that offer advanced
features and customization options.

OntoStudio.

OntoStudio is an ontology editor that provides a
professional environment for ontology development. It
supports W3C standards such as OWL, RDF, and RDFS,
and F-Logic for the logic-based processing of rules. On-
toStudio also comes with many connectors to databases,
documents, file systems, applications, and web services.

The modular design of OntoStudio enables users to
enrich it with self-developed modules and customize it
according to their personal needs. It has modeling tools
for ontologies and rules, as well as components for the
integration of heterogeneous data sources. OntoStudio is
available with a free evaluation license.

In a study that compared five ontology editors, includ-
ing OntoStudio, the main criterion for comparison was
the convenience for users. The study described the basic
features and structure of the editors, as well as their way
of use. OntoStudio was found to be a convenient tool for
users.

OntoStudio’s advantages are its support for various
ontology languages and its modular design that allows
customization. Its disadvantages are not mentioned in the
sources. OntoStudio’s scope is in the development and
operation of semantic applications that involve ontology
learning, reasoning, and text mining. It is also useful
for the storage and management of semantic data and
metadata.

Specific features of OntoStudio’s modeling tools for
ontologies and rules are not explicitly mentioned in
the sources. However, OntoStudio combines modeling
tools for ontologies and rules and is built on top of a
powerful internal ontology model that allows the user to
edit a hierarchy of concepts or classes. OntoStudio also
supports W3C standards such as OWL, RDF, and RDFS,
and F-Logic for the logic-based processing of rules.

The user-friendliness of OntoStudio for beginners in
ontology modeling is not directly mentioned in the

sources. However, a study that compared five ontology
editors, including OntoStudio, found that the main crite-
rion for comparison was the convenience for users. The
study described the basic features and structure of the
editors, as well as their way of use. OntoStudio was
found to be a convenient tool for users. It is worth noting
that OntoEdit is considered simpler than OntoStudio
but lacks some important features as apprenticeship on
ontologies grows.

After reviewing the editors discussed above, we came
to the conclusion that the Protégé editor would be the
most suitable for our purposes. Consideration of the
methodology for creating an ontology in this editor is
devoted to the next section of our work.

III. ONTOLOGY EDITOR PROTEGE

Protégé is an open-source ontology editor that allows
users to create, edit, and manipulate ontologies. An ontol-
ogy is a formal representation of a domain’s knowledge
that specifies a set of concepts and their relationships.
Creating an ontology involves several steps, including
defining the domain, identifying the key terms, and
creating the class hierarchy.

To create an ontology in Protégé, one can follow these
steps:

1) Define the domain: The first step is to determine
the scope of the ontology, including the types
of questions it should answer and the purpose it
serves.

2) Identify key terms: After defining the domain, the
next step is to identify the key terms that will be
used in the ontology. This can be done by ana-
lyzing literature or consulting with experts. These
terms should be organized into a table, including
their properties or characteristics.

3) Create the class hierarchy: The next step is to cre-
ate the class hierarchy, which involves identifying
the most general concepts and gradually refining
them into more specific ones. There are several
approaches to creating a class hierarchy, including
top-down, bottom-up, and combined approaches.

4) Define properties and characteristics: Once the
class hierarchy is established, the next step is to
define the properties and characteristics of each
class. These may include attributes such as weight,
habitat, and population size.

5) Add instances: Finally, instances of each class
can be added to the ontology. These instances are
specific examples of the classes in the ontology.

6) In addition to creating an ontology, Protégé also
allows for merging ontologies and performing op-
erations on classes, such as defining equivalent or
inverse classes and transitive properties.

The advantages of using Protégé to create an ontology
are:
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1) Open-source and free: Protégé is a free and open-
source ontology editor, which makes it accessible
to anyone who wants to use it.

2) User-friendly interface: Protégé has a user-friendly
interface that allows users to easily create, edit, and
manipulate ontologies.

3) Strong community support: Protégé has a strong
community of academic, government, and corpo-
rate users who use it to build knowledge-based
solutions in various areas such as bio-medicine,
e-commerce, and organizational modeling. This
support ensures that Protégé is continually updated
and maintained.

4) Customizable: Protégé allows users to customize
their ontologies by adding new classes and prop-
erties and modifying existing ones.

5) Integration with other tools: Protégé can be in-
tegrated with other tools such as reasoners and
visualization plugins, which makes it a powerful
tool for ontology development.

6) Reasoning capabilities: Protégé has built-in rea-
soning capabilities that allow users to check the
consistency of their ontologies and detect errors.

7) Overall, Protégé is a powerful and flexible tool
for creating and managing ontologies, with a user-
friendly interface, strong community support, and
a range of customizable features.

IV. ONTOLOGICAL MODEL

The domain ontological model was built using
the Protégé editor. We have identified the follow-
ing three classes: "Documents”, "Events", "People".
The "TextDocuments", "Pictures"”, "Video" and "Audio".
Class "People" — subclasses "Graduates", "Directors",
"Mentors". The "Events" class is subclasses correspond-
ing to the reign of one or another director of the corps.

The structure of the upper level of the ontology "His-
tory of the Polotsk Cadet Corps" is shown in Figure 1.

V. CREATION OF THE INTELLIGENT INFORMATION
AND REFERENCE SYSTEM

We plan to complete the creation of the Intellectual In-
formation and Reference System "History of the Polotsk
Cadet Corps" using the OSTIS technology stack. We list
the advantages of this approach, which guarantee the
success of the completion of the project as a whole.

1) Any OSTIS — system can be easily supplemented
with new knowledge or new methods for solving
problems. This allows you to quickly and easily
repurpose the developed intelligent system, reori-
enting it to a new range of tasks to be solved.

2) OSTIS — the system is focused on the reuse of
the developed components. Thanks to a single and
universal SC code, a library of typical components
can be created, the use of which in the design
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Figure 2. The structure of the upper level of the ontology "History of
the Polotsk Cadet Corps"

process can reduce development time by 40-60
percent.

3) OSTIS — the system is reflexive, i.e. can analyze
itself, due to the fact that it is fully described
using the SC code. Reflexivity is one of the most
important qualities of intelligent systems.

4) Due to the fact that the design of OSTIS —
the system is reduced to the construction of its
SC-model, it is completely platform-independent,
and can be implemented both in software and in
hardware.

5) Hardware implementation involves the creation of
anew generation of computing devices — semantic
computers.

VI. CONCLUSION

In conclusion, we note the following. Ontological
modeling is an important method for developing in-
telligent information and reference systems. By focus-
ing on relationships between concepts and entities, this
approach ensures that knowledge is represented in an
intuitive and machine-readable way.

With the help of ontological modeling, one can define
a subject area, develop a conceptual model, create and
populate an ontology with data, and finally put the
ontology into action. Although it can be a complex
process, the benefits of ontology modeling are clear: it
provides a foundation for building powerful applications
that address a variety of application problems.

An effective tool for building ontologies is the Protégé
editor. It allows you to create classes, slots and instances,
and also provides an easy way to modify ontologies with-
out creating inconsistent data and knowledge. Protégé
can be used for practical applications, such as creating
ontologies for intelligent information retrieval systems,

267



as well as for educational purposes, such as creating
ontology models for e-learning.

Note also that Protégé can be easily integrated with
other software used to work with ontologies. Based on
the ontology created by Protégé tools, using the OSTIS
technology stack, you can quickly create an Intelligent
Information Retrieval System or a digital archive of an
organization.

Returning to the IIRS "History of the Polotsk Cadet
Corps", we note that the electronic resource created as
a result of the above steps can be used in at least
three organizations. In the Euphrosyne Polotskaya State
University of Polotsk — as an exhibit of the Museum
of the History of Science and Education of Polotsk, in
the Polotsk Cadet Corps — as an exhibit of the corps
museum being created, as well as in the exposition of
the Polotsk National Historical and Cultural Museum-
Reserve . In addition, the resource will certainly find
application in the educational process of Polotsk State
University.
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Co31aHne KOMILIEKCHOTO H(POBOro
apxmBa MOJIOIKOr0 KaJeTCKOro Kopiyca:
npuMep NPOeKTHPOBAHUS
HHTEJLIEKTYaJIbHOI
HH(OPMAMOHHO-CIIPABOYHOI CHCTEMbI

OcpkuH A. O.

Ha npumepe npoextupoBaHusa U noctpoenus MHresuiekTy-
anpHOl uMH(popManoHHo-nouckosoit cucremel (MUIIC) «Ilo-
JIOLKMHA KaJEeTCKUIA KOPILyC» OIMCAHBl OCHOBHBIE 3Tallbl CO3/a-
Hus MATIC. KpaTko paccMOTpPEHB! IPUHLIUIBL OHTOJIOTHYECKO-
ro MOJEJIMPOBAaHUS U MHCTPYMEHTBHI, HCTOIb3yeMBbIE ISl STUX
neneii. Ha ocHoBe aHaim3a HpegMeTHON 00NacTH CTPOHUTCS
OHTOJIOTMYECKasi MOJeJIb, KOTOpasi MOXeT ObITh peoOpa3oBaHa
B padbotatomyio MUIC ¢ ucnonb3oBaHuEM cTeKa TEXHOJIOTHI
OSTIS. Onucansl npeumyinectBa TexHonoruit OSTIS s pe-
IIeHNs 3aa4 NoJ0OHOro poa.
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