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Development of information system using relevant search

The method of developing an information system of scientific activity in universities using rel-
evant search is proposed. The current state of development of information systems is studied.
The factors determining the implementation of information systems are analyzed. The concept
of relevance is substantiated as a measure of the correspondence of the search results to the
task set in the search query, determined by the search system. The analysis of information sys-
tems, which are considered as management systems, combining systems of saving and issuing
information, and systems that provide information exchange in the management process, has
been carried out. The areas of automation of information management activities in organiza-
tional structures, scientific institutions, institutions of higher education are considered. The key
characteristics of the information system under development are defined. The analysis of the
existing information systems of the departments was carried out and their features and short-
comings were determined. Taking into account modern problems, the tasks and criteria for cre-
ating an information system were formed. Analysis of modern web technologies, web frame-
work was performed and the most effective of them were selected based on the results of the
conducted research.

K ey words: information technologies, information system, relevant search, software pro-
duct, Web technologies.

At the current level of information technology development, the use of a com-
puter to save any type of information becomes the only means that provides
wide opportunities for information management. An important role in the pro-
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cess of obtaining information is played by the active use of information sys-
tems. The global Internet is the world's most developed information system,
which is used to communicate between millions of users. The Internet pro-
vides access to more than five million information systems. From the very
beginning of the development of the Internet, and especially with the advent
of Web technologies, the network has been focused on providing informa-
tion to its users.

Web technology has completely overturned modern ideas about working
with information and computers in general. It turned out that the traditional
parameters of the development of computer technology — performance,
bandwidth, capacity of memory devices — did not take into account the main
one — the interface with a person. The outdated mechanism of human interac-
tion with the information system restrained the introduction of new technolo-
gies and reduced the benefit from their use. And only when the technology of
communication by the means of information technologies between a person
and a computer was simplified to the naturalness of perception, there was an
unprecedented explosion of interest in the possibilities of active use of com-
puter technology.

Nowadays, almost every organization has its own website. In the condi-
tions of the use of modern information technologies, this is a necessary factor
of existence, which allows to expand the field of advertising activity and
thereby attract additional customers. The purpose of the work is to investigate
the existing information systems that allow analyzing the scientific activity of
institutions of higher education, and to illuminate the possibilities of their im-
provement through the use of relevant search. The relevance of the work lies
in the development of an information system with a search component, the
main task of which is to ensure the accuracy of search information.

Research results. When searching for information on the Internet, there
are two important components: completeness and accuracy. This is usually
called relevance, that is, the relevance of the answer to the query. At the same
time, the user enters a query in the search engine and in the list of sites after
ranking, pages dedicated to the search results are displayed. This indicates the
high relevance of the response to the query. If the user sees a list of pages with
results that do not match the given query, this indicates very low relevance.
However, such a situation does not occur often.

Relevance is a measure of correspondence of the search results to the task
set in the search query determined by the search engine. The rapid and uncon-
trolled growth of the popularity of the World Wide Web automatically led
search engines to one of the most important roles in the virtual world. For any
site, search engines are actually a window into the virtual world, a universal
and most effective advertising platform. Working on their main task, — the
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accuracy of search results — search engines were forced to develop and im-
prove relevance criteria. The basis was the so-called «internal» criteria — the
density of keywords on the page, the amount of content, the text of the hea-
dings and much more [1—5].

In the modern world, the Internet has long been used as a broad reference
tool. In recent years, it has become an environment for processing and storing
scientific, business and other types of information. But the main features of
the Internet are the dynamics of information, its constant updating and distri-
bution throughout the Internet [1, 3]. Search engines have long become an in-
tegral part of the Internet. Thanks to them, users of the World Wide Web try
to find the necessary information. Searching for information is mainly reduced
to finding the page on which this information is located, and there may be
several such pages on the Internet. To obtain results that will allow you to
compare information on the same type of web resources, you need to create
thematic search engines [1, 6, 7].

The information system, as a management system, is closely related both
to the systems of storing and issuing information, and on the other hand - to
the systems that ensure the exchange of information in the management pro-
cess. It covers a set of means and methods that allow the user to collect, store,
transmit and process selected information. Information systems have existed
since the beginning of society, as there is a need for management at each stage
of its development. The mission of the information system is the production of
information necessary for the effective management of all resources of the or-
ganization, the creation of an information and technical environment for man-
aging its activities.

Noting that one of the main tasks is the development of an information
system of scientific activity in universities using relevant search, the task was
set to design and develop an information system of scientific activity in uni-
versities using relevant search. In any management information system, three
types of problems are solved:

1) situation assessments (sometimes they are called pattern recognition
tasks);

2) transformation of the description of the situation (calculation problems,
modeling problems);

3) decision-making (including optimization ones) [8, 9].

An automated information system is an interconnected set of data, equip-
ment, software, personnel, standard procedures designed to collect, process,
distribute, store, and present information in accordance with the requirements
determined by the organization's goals. Currently, in the age of information,
almost every information system uses computer technologies, and therefore in
the future under information systems we will mean automated ones.
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Information systems include: technical means of data processing, software
and relevant personnel. Four components form the internal information base:

1 — means of recording and collecting information;

2 — means of transmission of relevant data and messages;

3 — means of saving information;

4 — means of analysis, processing and presentation of information [10—12].

The variety of information systems is growing every year. Depending on
the functional purpose, the following systems can be distinguished: control
systems, design systems, scientific search systems, expert systems, diagnostic
systems, modeling systems, decision-making preparation systems; and de-
pending on the field of use — administrative, economic, industrial, medical,
educational, environmental, forensic, military and others.

The main factors affecting the implementation of information systems are
the needs of organizations and users, as well as the availability of appropriate
means for their formation. The reasons that motivate organizations to imple-
ment information systems are, on the one hand, determined by the desire to
increase the productivity of daily work or eliminate their repetition, and on the
other hand, by the desire to increase the effectiveness of managing the organi-
zation's activities by making optimal and rational management decisions. The
first reason is quite transparent and for its implementation it is enough to im-
plement standardized information processing systems. The successful func-
tioning of the organization, scientific institutions, and universities largely de-
pends on successful management, which is based on the justification of
perspective development concepts according to timely, reliable and complete
information that can be supplied by the relevant information system. The main
task of the information management system is to subordinate all internal pro-
cesses to the main goals of the organization. For this, it is necessary to coordi-
nate the processes related to the organization's activities in such a way that
they maximally ensure the fulfillment of the set tasks in a single information
field. Therefore, the organization's information armament begins to directly
affect the effectiveness of its activities [8, 13].

The main directions of automation of information management activities
in organizational structures are as follows:

* automation of document processing through the implementation of text
processing systems;

* automation of information exchange through various types of communi-
cations;

* automation of the activities of managers on the basis of computer sys-
tems of complex information systems that provide assistance in decision-
making, and electronic secretaries, which allows to raise the level of work or-
ganization of managers to a qualitatively higher level.
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The implementation of information systems allows the manager to get op-
erational access to arbitrary accumulated information in order to use it effec-
tively in the future to solve the tasks. Modern conditions are characterized by
the use of highly effective internal company information systems based on the
use of the latest information technologies, in particular a single local computer
network. Management internal information system is a set of information pro-
cesses to meet information needs at different levels of decision-making. The
information system includes information processing components, internal and
external transmission channels. Information, especially its automated pro-
cessing, remains an important factor in increasing the efficiency of any organ-
ization. An important role in the use of information is played by the methods
of its registration, processing, accumulation and transmission; systematic stor-
age of information and its issuance in the required form; production of new
numerical, graphic and other information [7, 14].

In modern conditions, highly effective internal corporate information sys-
tems are usually used using the latest information technologies, in particular, a
single local computer network. Management internal information system is a
set of information processes to meet information needs at different levels of
decision-making. The information system includes information processing
components, internal and external transmission channels. Information, espe-
cially its automated processing, remains an important factor in increasing the
efficiency of any organization. An important role in the use of information is
played by the methods of its registration, processing, accumulation and trans-
mission; systematic storage of information and its issuance in the required
form; production of new numerical, graphic and other information [7, 14].

Increasing the efficiency of information systems is achieved through the
use of an end-to-end structure and compatibility of information systems,
which allows for the elimination of duplication and ensures multiple use of in-
formation. At the same time, defined integration links are established, the
number of indicators is limited, the volume of information flows is reduced,
and the level of information use is increased. The information system should
support such functions as providing information (for example, needed by users
to solve scientific and industrial problems) and creating the most convenient
conditions for its dissemination (for example, carrying out administrative-
organizational, research and production activities that ensure its effective dis-
semination) [8, 15].

A modern information system in a given field of activity of the organiza-
tion allows to ensure the solution of the following tasks:

» direct timely access to the information product (exact information about
the progress of the production process in space and time);
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» effective coordination of internal activities and prompt distribution of
various messages;

» effective interaction with peers along technological routes using more
informed and visual means of display and transmission-reception of messages;

« allocating the necessary and continuous time for managers of all levels
for such highly effective activities as analysis and decision-making due to the
reduction of time spent on low-productivity activities;

* use of qualitatively better technology of system analysis and operational
management design at the lower and middle levels of production management.

When studying the concept of relevance, it should be noted that relevance
is a measure of the correspondence of the obtained result to the desired one.
Search relevance is a subjective concept, as search results that are suitable for
one user may not be suitable for another [14]. The main method for assessing
relevance is the TF-IDF method, which is used in most search engines (both in
Internet search engines and in reference systems (MSDN). Its meaning boils
down to the fact that the greater the local frequency of a term (query) in doc-
uments (TF) and the greater the "rarity" (that is, the rarer it occurs in other
documents) of a term in the collection (IDF), the higher the weight of this
document relative to the term - that is, the document will appear earlier in the
search results for this term. When a query is entered on the page of the search
engine or in the search bar of the browser, events hidden from ordinary users
begin to occur. The word itself comes from the Latin "relevo" and is translated
into Ukrainian as "raise" or "relieve". The English equivalent of the term is
"relevance", and "relevance" and "relevant" have the same definition, which
consists in the correspondence of the received information to the information
request made by the user.

This national standard contains other useful standardized terms and defi-
nitions related to the field of information retrieval and dissemination using au-
tomated information systems. The document helps to understand the meaning
of many words in information, publishing or library activities, and not only
such a unit of language as "relevance". The terms "pertinence" and "pertinent"
should be interpreted as the correspondence of the received information data
to the information need. Most often, this concept is confused with relevance,
which is fundamentally wrong, because in one case we are talking about the
relevance of a request, and in the other — about the relevance of a need.

The search engine uses standalone programs that visit websites and store
information about them. These programs find new sites and then go to the
main page and view its content. They study the pages related to the home (in the
browser, it is loaded first) internal links. Also, bots look at links that point to other
sites, that is, external links. Keeping this information, they go through them, dis-
cover new sites and find out how web resources are related to each other.
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The higher the relevance of the text, the more likely it will enter the first
positions of search results. This indicator has a quantitative assessment, but
the algorithms for its implementation in different search engines differ and are
unknown to users, and they also change over time, since search engines, trying
to rise in the rankings, try to provide relevant information, reducing the time
to search for it. Highly relevant pages are considered to be pages where the
occurrence of a keyword that matches the query can be in the range from 3 to
7%. But this is not the only criterion for document relevance. These include a
number of internal and external indicators. Internal indicators (in addition to
the density of keywords) are their position in the text (inclusion in the title,
their proximity to the title and to each other, with the formation of probable
search phrases), as well as the presence of synonyms, which confirms the rel-
evance of the content of the query text.

To determine the key characteristics of the information system under de-
velopment, an analysis of the existing information systems of the departments
was carried out and their features and shortcomings were determined. The
structure and set of functional modules of most of the researched information
systems are arranged in such a way that the website visitor can fully obtain the
necessary information. On the main page there is a feed of news and events,
where you can browse an interesting topic. The color range is pleasing to the
eye, easy to perceive. The accumulation of elements on the page prevents the
user from concentrating on the content of the site.

Based on the results of the analysis, the research task was set and the
basic requirements for the site were formulated, the tasks and criteria for the
creation of the information system were formed. The main task during the im-
plementation of the project is to provide the following functions:

* relevant search for information using keywords;

* search filtering by keywords;

* restriction of access rights to information;

* functioning of the administrator section for editing the content of the in-
formation system, displaying analytical information, managing units;

* two-way interaction and communication support with the administration.

It should be noted that the technology of creating websites is quite formal-
ized. Website development is a controlled process, the result of which is pre-
dictable in advance. The process of creating a site consists of a certain se-
quence of stages [4], the main of which are the following:

1 — statement of the problem;

2 — development and approval of the site design;

3 — integration of site design with the management system;

4 — is the procedure for publishing a site on the Internet;

5 — the process of filling the site with the necessary information;

6 — its further support.

ISSN 0204-3572. EnekTpoH. moaentoBaHHs. 2023. T. 45. Ne 1 69



A. M. Kapiton, O.V. Skakalina, R.V. Baranenko, T.M. Franchuk

To create software that meets the customer's requirements, it is necessary
to use the following technologies:

PHP script is a script programming language created for generating
HTML pages on a web server and working with databases (DB), currently it is
supported by almost all hosting representatives, it is included in the "standard"
set for creating sites;

Java Script, known as a scripting language for web pages but also used in
other software products, JavaScript is based on ECMAScript, all modern
browsers support ECMAScript 8;

HTML (Hyper Text Markup Language) - hypertext markup language;

DBMS and MySQL.SQL (Structured Query Language) — a structured
query language — created to work with relational databases, allows users to
interact with the database (view, search, add, manipulate data): MySQL is a
multi-user, multi-threaded SQL database server [5, 10,11].

Each developer uses technologies for creating sites that he considers most
suitable for himself. However, most specialists choose a technology in accord-
ance with the tasks that arise before them during the development process, and
which they must solve as efficiently as possible.

The database helps to systematize and store information from a certain sub-
ject area, facilitates access to data, search and provision of necessary information.
Before creating tables, you need to create a database structure, which is the basis
for creating an adequate and efficient database. The database design process itself
is a complex design process, mapping the description of the subject area into the
scheme of the internal data model. In fig. 1 shows the designed ER-diagram,
which was used in the development of this system.

Waterfall model. For the successful implementation of the project, it is
not enough to choose effective technologies and development tools, provide
the necessary budget and find qualified developers. In practice, business pro-
cess design standards are used, which can be formulated in the form of gener-
ally accepted concepts. The most relevant is the waterfall model, or the se-
quential development of the waterfall model (Waterfall Model). The basic
idea is that the development process is divided into clearly defined phases that
are performed in strict sequence. The name "waterfall" appeared in connection
with the appearance of the diagram depicting the development process [7]. In-
dividual tasks that make up any project are, in practice, divided between sev-
eral process areas. The classic waterfall model includes the following areas:

* development of requirements (requirements) — collection of business
requirements of the customer and their transformation into functional re-
quirements for the software product;

+ analysis and design — development of domain model, design of data-
base scheme, object model, user interface;
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 implementation — creation of a product according to the specifications
developed at the previous stage;

* testing — includes verification of compliance of the functionality of the
software product with the needs of users (validation), as well as the search for
defects in the implementation;

* deployment — user training, system installation, transfer to industrial
operation.

In the waterfall model, each of the process areas represents a separate
phase of the project. The phases are performed strictly sequentially, that is,
analysis and design begin after the completion of requirements development,
before the start of the implementation of the completion of the design [7].
This approach works well in projects where requirements can be clearly de-
fined and recorded. In these cases, the waterfall model allows you to ensure
a given level of quality (which can be quite high) and adhere to budget and
time constraints.
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The information system, as a management system, is closely related to the
systems of storing and issuing information, as well as to the systems that en-
sure the exchange of information in the management process. Covers a set of
means and methods that allow the user to collect, store, transmit and process
selected information. An automated information system is an interconnected
set of data, equipment, software, personnel, standard procedures that are de-
signed to collect, process, distribute, store, and present information in accord-
ance with the requirements arising from the goals of the organization. The in-
formation system should include the following components:

* database containing data on: administrators, content and content in the
system;

* a content management system that helps the administrator quickly adjust
the structure and content (formatted text, photos, videos, tables, forms, etc.),
the possibility of creating new administrators;

* the authentication and registration module allows you to register a new
administrator, after which he will be able to log in to the system using his
name and password, there is also an option to configure confirmation of regis-
tration by the administrator;

» feedback, gives the user the opportunity to contact the administration, to
solve certain questions or consult;

* relevant search, which will allow the user to find the necessary infor-
mation as accurately as possible;

* sorting information by keywords.

The implementation of an automated information system allows you to
get immediate access to information for further use in the process of solving
the tasks.

The conducted analysis of modern web technologies allows us to note that
currently there is no language for web programming that would dominate oth-
er languages. Programmers prefer one or another language only based on the
context of the given task. But it is necessary to understand the difference be-
tween a web programming language and a framework. A programming lan-
guage contains a basic syntax, often has a standard library. The framework
provides various libraries to the developer. Some languages and frameworks
are a single entity, such as JSP or ASP.NET. Other languages are used without
a framework - PHP or Perl. Web programming languages and frameworks are
classified into:

client-side — used to write programs on the client side, they include such
languages and frameworks as JavaScript, SilverLight, AdobeFlash;

server — used for writing programs on the server; the most popular
among them are PHP, JSP (Java), ASP.NET, Perl, Ruby.
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Among the Windows platforms, ASP.NET technology, developed by Mi-
crosoft, dominates. The advantage of this technology is the ability to create
sites of any complexity and passability, from the simplest to resources that can
handle several million requests per day.

On the Unix platform, the most popular web programming language is
undoubtedly PHP. The main advantages of this language are highlighted: high
speed, simple syntax, support by most hostings. The Perl language is also
known on the Unix platform. Unlike PHP, Perl has a very complicated syntax.
Experienced programmers do not use it to create sites. The Ruby language and
its Ruby on Rails framework are gaining great popularity among web devel-
opers, because with its help you can quickly create an adequately functioning
site. However, this language has low performance. JSP (Java Server Pages) —
the technology of creating a site using the Java language has a lot in common
with ASP.NET. Developers who choose JSP are mostly guided by their own
subjective preferences rather than the advantages or disadvantages of these
two technologies [2, 3, 9, 10, 11].

The PHP language is built-in and has exceptional flexibility in relation to
the needs of the developer. There are no browser dependencies because PHP
scripts are fully compiled server-side before being sent to the client. PHP
scripts can be delivered to any device with a browser, including mobile
phones, electronic notebooks, pagers and laptops, not to mention traditional
PCs. Programmers who develop auxiliary utilities can execute PHP code in
command line mode.

Since PHP does not contain code oriented to a specific Web — server, us-
ers are not limited to certain servers (perhaps unfamiliar to them). Apache,
Microsoft IIS, Netscape Enterprise Server, Stronghold and Zeus — PHP
works on all the listed servers. Because these servers run on different plat-
forms, PHP is generally a platform-independent language and exists on plat-
forms such as UNIX, Solaris, FreeBSD, and Windows. The strategy of Open-
Source, and the distribution of the source texts of programs in the masses,
undoubtedly had a positive impact on many projects, first of all — Linux, alt-
hough the success of the Apache project strongly strengthened the position of
OpenSource supporters. This also applies to the history of the creation of the
PHP, since the support of users from all over the world turned out to be a very
important factor in the development of the PHP project [2, 3, 9, 10, 11].

For the set goals, the PHP language is the most successful, because the
adoption of the Open Source strategy and the free distribution of the initial
PHP texts provided convenience to users, and also reduced the cost of the
software product. In addition, a large number of open documentation, as well
as popular electronic conferences, make it possible to find answers to even the
most difficult questions.
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Choosing a web framework. A framework is a framework that has a
number of methods and classes that allow you to create programs faster and
help you write more structured code. Most frameworks implement the MVC
(Model — View — Controller) model. The main goal of this approach is to
divide logic into three components:

1) Model (Model) — works with the database.

2) Conroller (Controller) — implements the main functionality and de-
fines the logic of the system.

3) View — presentation of information to the end user.

Codelgniter is a lightweight platform with MVC architecture. Ideal for
learning how to work with frameworks. Codelgnator is not inferior to larger
platforms — Symfony and Zend. The purpose of the framework is to allow
developing projects much faster, using a rich set of libraries for standard tasks,
as well as a simple logic and structure for connecting them.

Symphony is a well-known and large framework with rich functionality,
aimed at creating large programs, the developer of which has full control over
the configuration: from the directory structure to external libraries. Symphony
has a number of components that facilitate the process of testing, debugging
and writing documentation. Many developers agree that Symphony is not the
best tool for creating small sites due to the large size of the platform. This is
primarily due to the execution of a large amount of code for each request. This
framework should be chosen for large projects.

Kohana is a sophisticated PHP5 MVC framework that provides a rich set
of components for building applications. This is one of the development
branches of Codelgniter. Kohana also works with MVC architecture and al-
lows you to change the configuration easily and quickly.

Laravel is a relatively new name in web development with an expressive,
sophisticated syntax. The framework provides powerful tools for the devel-
opment of large, stable applications, as well as a block-by-block testing sys-
tem, a migration system, etc.

Yii is a popular and highly effective PHP platform for developing WEB 2.0
applications. Yii has quite rich functionality by default: DAO/ActiveRecord,
I18N/L10N, caching, authentication based on access control roles, etc. All of
this can significantly reduce development time. Yii loads only those classes
(functions, modules) that are necessary. Also, the framework is well adapted
to work with AJAX. Security actually became one of the main advantages of
the framework — data input control (validation), filtering, protection against
SQL injections.

The advantage of Yii over other frameworks lies in efficiency, wide capa-
bilities and quality documentation. From the very beginning, Yii has been de-
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signed very carefully to meet all the requirements for the development of seri-
ous web applications. Yii is the result of the authors' extensive experience in
developing web applications, as well as their research into the most popular
web frameworks and applications. Based on the above characteristics, the Yii
framework was chosen for work.

Choosing a database management system (DBMS) is a complex multi-
parameter task, which is one of the important stages in the development of
web applications. The simplest approach when choosing a DBMS is based on
an assessment of the extent to which existing systems meet the basic require-
ments of the information system project being created. MySQL is considered
the optimal solution for small and medium-sized applications. Server source
code is compiled on many platforms. The full capabilities of the server are re-
vealed in UNIX — systems that support multithreading, which increases the
overall performance of the system. Advantages of MySQL server:

* ease of installation and use;

* unlimited number of users simultaneously working with the database;

* the number of rows in the tables can reach 50 million;

* high speed of execution of commands;

» availability of a simple and effective security system.

When developing a DBMS, special attention should be paid to the infor-
mation structure. The information structure is a way of organizing the infor-
mation materials of the system together with all the connections that allow
these materials to interact with each other. The level of comfort when using
the site by visitors depends on how well organized such interaction is. When
developing the information information structure of the system, it is taken into
account that, depending on the amount of information materials that need to
be placed in the system, its model can be linear, hierarchical and confusing
("cobweb"). Each of these models has its advantages.

The most effective means of preventing abuse is the separation of user
rights. This allows you to establish minimal access to information. Users are
granted only those rights and those data that are necessary for them to perform
the information. The purpose of this principle is obvious — to reduce damages
from accidental or deliberate unauthorized actions. Secondly, to mark the divi-
sion of duties and powers, in which administrators will be responsible for their
actions. That is why it is advisable to divide into two roles: administrator and
user. The administrator has the ability to create, edit and delete, the user can
only view information.

The Yii2 framework has a template that provides access sharing capabili-
ties. There are three applications in the advanced template: frontend, backend
and console. Frontend is the part of the program that ensures interaction of the
system with the end user of the project. Backend is an administrative panel,
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title: varchar(25s) e
parent_id: int 5 id: int 1
title: varchar{265)
content: text
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featured: tinyint
M category_id: int
M created_at int
— created_by: int
posts_tags
M e i
Akl post_id: int
user —  tag_id:int
= id: int 1] M
username: varchar(258)
auth_key: varchar32)
password_hash: varchar(255)
password_reset_token: varchar{255)
email: varchar(255)
status: smallint ] tags
created_at: int L & id-int
updated_at: int title: varchar(255)

Fig. 2. The data scheme of the designed database

analytics and other similar functionality. The console is usually used to per-
form scheduled tasks via cron, low-level server management, system deploy-
ment, work with migrations and resources.

There is also a common directory that contains files used by more than
one application. For example, the model of articles, they are necessary for the
administrator to create, edit, as well as for the user to view. A controller class
AdminController has been created that describes the beforeAction method for
user authentication. All subsequent classes in the backend section will inherit
the AdminController class to check user rights.

Database design begins with the study of the technical task for database
design, which must be provided by the customer. Therefore, it is desirable that
the customer has the appropriate terminology and knows, at least in general
terms, the technical capabilities of the main DBMS. During the preparation of
the technical task, the following are compiled: a list of input data with which
the customer works; a list of initial data needed by the customer to manage the
structure of his enterprise. A database schema is the structure of a database
system described in a formal language that refers to the organization of data to
create a plan for building a database with table distribution. Formally, a data-
base schema is a set of formulas (rules) called integrity constraints. Integrity
constraints ensure compatibility between all parts of the scheme (Fig. 2).

Currently, the site is one of the most important business tools: with its
help, you can advertise your goods and services or even directly cooperate
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with customers. However, the site's effectiveness as a business tool can be di-
minished if the site does not perform as intended. Technical analysis of the
website is required to obtain information about the correctness of its operation
from a technical point of view. As part of this analysis, the correctness of the
operation of various scripts on the site, the availability of various site pages,
and the speed of data loading can be checked. If necessary, such an analysis
may include checking the software code of the site to detect errors that may
interfere with the normal operation of the resource.

Thus, a website with the following functionality has been developed:
when the user visits the main page, he sees a menu consisting of the un-
changed "Feedback" page and other pages created by the system administrator
in the "Administrator" — "Categories" section. In the same module, functions
for editing, creating and deleting categories are provided. The administrator
has more options than the user, he can create new articles, keywords, catego-
ries, there is also a module for changing the appearance of the main page,
namely editing the slider, etc.

The popularity of using Web information has caused a significant increase in
serious scientific research related to the development of search services and the
development of methods for increasing the relevance (relevance to requests) of
data received by users. This is explained by the appearance of a large number of
thematic Web pages, which mostly contain low-quality or unverified data or
simply duplicate each other, that is, they are irrelevant sources of information.

Conclusions

The information system of scientific activity in universities using relevant
search was developed according to the proposed parameters of the design and
implementation of the information system. The relevance of the selected
method of developing an information system with a search engine is based on
the accuracy of search results. This project includes the development of a da-
tabase for the automation of the information system, which is effectively used
in practice. The implementation of this project significantly improves the
preservation of data integrity, the processing of customer requests, increases
the efficiency of the work of a scientific institution in modern conditions, in
order to find relevant information that meets the user's criteria, it is necessary
to spend a lot of time processing various sources on the topic of interest to
him. Unfortunately, the situation is not significantly improved by search
engines, which sometimes issue thousands of relevant results for one query,
which also does not contribute to increasing search efficiency. That is why
this topic is relevant and requires further thorough research.

ISSN 0204-3572. EnekTpoH. moaentoBaHHs. 2023. T. 45. Ne 1 77



A. M. Kapiton, O.V. Skakalina, R.V. Baranenko, T.M. Franchuk

REFERENCES

L.

2.

10.

11.

12.

13.

14.

15.

Speinauer, S. (2007), Kerivnytstvo veb-maistra [Web Master's Guid], BHV, Kyiv, Ukraine,
368 p.

Thomson, L. and Welling, L. (2009), Rozrobka Web-dodatkiv na PHP ta MySQL [Devel-
opment of Web - applications on PHP and MySQL], DiaSoft, Kyiv, Ukraine, 672 p.

. SEO-slovnyk [SEO Dictionary] (2022), available at: http://igroup.com.ua/seo-articles/ (ac-

cessed January 10, 2023).

. Ukrainska promyslova stratehiia 4.0. [Ukrainian Industry Strategy 4.0.] (2022), available at:

https:// industry4-0-ukraine.com.ua/ (accessed January 10, 2023).

. Palchevskyi, B. and Krestyanpol, L. (2020), “The Use of the “DigitalTwin” Concept for

Proactive Diagnosis of Technological Packaging Systems”, Tretia mezhdunarodnaia kon-

ferentsyia IEEE Data Stream Mining & Processing 2020 (Vyrtualnaia konferentsyia),

CCIS, pp.423-444.

. Dumanskyi, N. and Markovets, O. (2009), “Intellectual system of searching and collecting

information from thematic Web resources Information systems and networks”, Visnyk
Natsionalnoho universytetu «Lvivska politekhnika", No. 631, pp.101-106.

. Securing IT and OT in Industrial and Manufacturing Environment. (2022), available at:

https://www.armis.com/white-papers/securing-it-ot-in-industrial-environments/  (accessed
January 10, 2023).

. Palchevskyi, B. and Krestyanpol, L. (2020), “Strategy of construction of intellectual pro-

duction systems”, Tretia mezhdunarodnaia konferentsyia IEEE Data Stream Mining &
Processing 2020 (Vyrtualnaia konferentsyia), CCIS, 362 p.

. Cisco Visual Networking Index: Forecast and Trends, 2017-2022. (2022), available at:

https://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-
index-vni/white-paper-c11-741490.html (accessed January 10, 2023).
Shkvir, V., Zagorodniy, A. and Vysochan, O. (2008), Informatsiini systemy i tekhnolohii
[Information systems and technologies], NULP, Lviv, Ukraine, 268 p.
Naughton, P.and Schildt, G. (2007), Povnyi dovidnyk Java [The complete Java reference
book], Dialektika, Kyiv, Ukraine, 326p.
Chukhrai, N. and Shcherbata, T. (2016), “Cooperation between IT development enterprises
and universities”, Marketynh ta menedzhment innovatsii, vol. 3, pp. 161-169.
Hafiiak, A., Borodina, O., Alyoshin, S. and Nosach, O. (2018), “The information society
and informatization development problems of economy”, Mizhnarodnyi zhurnal tekhniky ta
tekhnolohii, 2018, 7(4.8), pp. 364-369.
Hafiiak A. (2019), “Problems of professional competence formation of future specialists on
information and communication technologies in universities”, Suchasni naukovi dosli-
dzhennia, Seriia: Osvita i pedahohika, Issue 10, Part 2, pp. 15-18.
Melnyk, M., Korcelli-Olejniczak, E., Chorna, N. and Popadynets, N. (2018), “Development
of Regional IT clusters in Ukraine: institutional and investment dimensions”, Ekonomichni
annaly-XXI, pp. 19-25.

Received 14.02.2023

KAPITON Alla Myroslavivna, doctor of pedagogical sciences, professor of the department of
computer and information technologies and systems of the National University “Yuri Kon-
dratyuk Poltava Politechnics”. In 1998, she graduated from the Poltava State Pedagogical In-
stitute named after V.G. Korolenko. The field of scientific research is information technology
in education, informatization of the economy, ERP systems, algorithms and calculation meth-
ods, computer systems and networks.

78 ISSN 0204-3572. Electronic Modeling. 2023. V. 45. Ne 1



Development of information system using relevant search

SKAKALINA Olena Viktorivna, Candidate of Technical Sciences, associate professor of the
department of computer and information technologies and systems of National University
“Yuri Kondratyuk Poltava Politechnics”. In 1978, she graduated from the Kharkiv Institute of
Radio Electronics. Field of scientific research — genetic algorithms, knowledge engineering,
software product management, parallel and distributed computing, elements of fuzzy set theo-
ry, GRID computing technologies.

BARANENKO Roman Vasyliovych, candidate of technical sciences, associate professor of the
department of information technologies of the Uman National University of Horticulture. In
2003, he graduated from the Kherson State Technical University. The field of scientific re-
search is computer systems and networks, management models and algorithms, geo-infor-
mation technologies, corporate computer networks.

FRANCHUK Tamara Mykhailivna, candidate of economic sciences, senior lecturer at the de-
partment of software engineering and Cyber Security of the State National University of Trade
and Economics. In 2009, she graduated from the Kyiv National University of Trade and Eco-
nomics, graduated from the National Academy of Internal Affairs in 2018; in 2021 she gradu-
ated from the Kyiv National University of Trade and Economics. The field of scientific re-
search is Web-design, Web-programming, information technologies in education, electronic
document management at the enterprise.

ISSN 0204-3572. EnekTpoH. moaentoBaHHs. 2023. T. 45. Ne 1 79



