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Introductions

In 21st century, amount of information generated every day is growing
exponentially, and this growth has sparked interest in and demand for Big Data
technologies [1-4]. These technologies play particularly prominent role in
development and improvement of search engines and processing of large amounts of
information, which has become indispensable tool in lives of each of us. With data
volumes exceeding billions of records, traditional processing and search methods are
becoming insufficient to meet user needs. This is where Big Data technologies come
in, capable of working with large amounts of data, analyzing it and finding
information you need with high accuracy.

Big Data allows search engines to significantly improve their functionality by
processing large amounts of information from various sources, including social
networks, websites, mobile applications, etc. This allows not only to find relevant
information faster, but also to take into account individual needs of users, adapting
search results to their interests and behavior. The use of Big Data technologies helps
to more accurately determine context of queries and improve quality of results
provided by advanced machine learning and artificial intelligence algorithms.

Search engines, thanks to Big Data, are becoming more intelligent, able not
only to provide information but also to anticipate user needs, which creates new level
of convenience and efficiency in their use. It is clear that role of Big Data in this
process is invaluable, as these technologies open up new horizons for improving

functionality of search engines.
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Aim

The purpose of study is to comprehensively analyze role of Big Data
technologies in improving functionality of modern search engines. This includes
studying how big data affects processes of processing and interpreting information, as
well as how it contributes to accuracy, relevance and speed of search results.

In addition, study focuses on identifying main challenges and opportunities that
arise when integrating Big Data into search engine algorithms and assessing
prospects for using these technologies for further development of search platforms. In
particular, attention is paid to such aspects as improving personalization of search
results, optimizing performance of machine learning and artificial intelligence
algorithms, and reducing impact of information noise on search quality.

In general, aim of paper is to form holistic view of Big Data role in
transforming functionality of search engines, which will allow us to understand how
these technologies can improve user experience and promote development of
information technology on global scale.

Materials and methods

Search engines are set of arrays of documents and information technologies
designed to store and retrieve information [5-7].

Big Data is key element in improving functionality of search engines,
providing efficient management of huge amounts of information at all stages of data
processing — from collection to analysis and presentation of results to user [1, 7-9].

The main benefits of using Big Data in search engines include standardization
of data processing, which simplifies integration of various information sources and
contributes to more accurate and relevant searches. This helps to increase efficiency
of query processing and reduce information management costs.

The disadvantages of Big Data include complexity of implementing such
technologies and high costs of staff training and maintaining infrastructure for
working with big data. In addition, it is necessary to constantly update software and
ensure compatibility with existing systems. The introduction of Big Data may change

role of employees, forcing them to adapt to new data processing algorithms and
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search standards, which may require additional training and development of new
competencies.

The human factor in context of Big Data includes impact on employee
motivation, readiness for change, and ability to adapt to new technologies. The
integration of Big Data may affect work processes and require review of
organizational structures to make optimal use of these technologies.

Let's consider impact of Big Data technologies on human factor in search
engines.

The first factor is cooperation and communication:

— Big Data allows for efficient exchange of information between all
participants in search process;

— improves communication between users, search algorithm developers, and
other stakeholders.

The second factor is staff education and training:

— implementation of Big Data technologies requires employee training;

— skills in working with electronic systems and data analysis are becoming key.

Next, we need to consider reducing errors and improving quality:

— Big Data technologies help to avoid errors related to "human factor";

— ensure accuracy and standardization of query processing.

Adaptation to changes is also important:

— Big Data technologies allow you to quickly implement new solutions and
changes;

—employees must adapt to new processes and tools.

Results and discussion

Big Data technologies play crucial role in improving functionality of modern
search engines. Our analysis has shown that use of big data has significant impact on
accuracy, speed and relevance of search results, as well as on improving user
experience.

First of all, introduction of Big Data allows search engines to process huge

amounts of information in real time. This makes it possible to index new data quickly
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and efficiently, which significantly increases relevance and timeliness of results
provided. Users get access to most up-to-date information, which is especially
Important in dynamic environment.

Another important aspect is improving relevance of search results. By
analyzing large amounts of data, search engines can better understand context of
queries and take into account individual user characteristics, such as their previous
search histories, location, interests, and online behavior. This allows them to provide
more accurate and personalized results, which significantly increases user
satisfaction.

In addition, Big Data helps to improve ranking algorithms that determine order
in which search results are displayed. The use of big data allows you to take into
account many factors that affect quality of results, such as authority of source,
relevance of content to query, behavior of other users, and many others. This allows
you to improve accuracy of ranking and reduce risk of displaying irrelevant or
low-quality pages.

However, introduction of Big Data also poses new challenges for search
engines. For example, growth of data requires significant resources for processing
and storage. In addition, use of personal data to improve search results raises privacy
and security issues that require careful monitoring and ethical compliance.

The results of study show that Big Data has potential to significantly improve
functionality of search engines, making them more intelligent and adaptive to needs
of users. At same time, it is necessary to continue to work on optimizing use of these
technologies, ensuring balance between data processing efficiency and protection of
user rights. This will allow us to create new generation of search engines that are not
only fast and accurate, but also ethical and safe for all users.

One of key issues that arises in context of using Big Data to improve
functionality of search engines is search for and attraction of qualified personnel.
This problem is becoming more and more urgent due to rapid growth of data amount
to be processed and complexity of algorithms used to analyze and interpret this data.

First, Big Data technologies require special skills and knowledge that only
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limited number of specialists have. This includes knowledge of processing large
amounts of information, understanding of machine learning algorithms, data
analytics, and experience with relevant tools and platforms such as Hadoop, Spark,
NoSQL databases, etc. As these technologies are constantly evolving, specialists need
to constantly update their knowledge, which creates additional burden on labor
market.

Second, demand for Big Data specialists exceeds supply. This leads to
competition between companies for qualified personnel, which, in turn, increases
salaries and other requirements from candidates. As result, many organizations,
especially those without large financial resources, face difficulties in attracting and
retaining such specialists.

Thirdly, problem of finding qualified personnel in field of Big Data is also
related to need to ensure continuous training and professional development of
employees. Even after hiring specialists, companies need to invest in their training so
that they can adapt to new challenges and technologies emerging in market. This
requires significant resources, both financial and time, which may be beyond reach of
some companies.

It is also important to note that development of Big Data technologies creates
demand for interdisciplinary specialists who not only have technical knowledge but
also understand specifics of business for which search engines are developed. This
means that companies need to look for not only data processing specialists, but also
those who are able to integrate this data into business processes, which further
complicates task of staffing.

Big Data is playing important role in improving functionality of search
engines, which is supported by significant increase in amount of data processed and
use of latest technologies. For example, Google processes more than 40,000 search
queries every second, which amounts to more than 1,2 trillion queries annually. Such
volumes of data require constant improvement of algorithms and infrastructure to
ensure relevance and speed of search results.

The Big Data market continues to grow rapidly, and by 2027, its volume may
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exceed USD 103 billion. Important factor in this growth is growing role of users, who
generate most of data. About 70 % of all data in world is created by users through
social media, email, and other online activities. This emphasizes importance of using
Big Data to personalize and improve search results.

Thanks to Big Data, search engines can better understand user intentions by
analyzing their online behavior. This leads to more accurate and relevant results that
meet specific needs of user, as well as significant resource savings, as in case of
Netflix's recommendation algorithms, which save company about $1 billion annually.

Thus, Big Data not only improves efficiency of search engines, but also opens
up new opportunities for businesses, allowing them to better understand and meet
user needs.

Conclusions

Big Data technologies play critical role in improving functionality of modern
search engines. Integration of big data can significantly improve processes of
processing and interpreting information, which leads to increased accuracy, relevance
and speed of search results. Thanks to large amount of data, search engines can better
understand needs of users and provide them with more personalized results. This is
especially important in context of modern requirements for fast and accurate
information.

The use of Big Data contributes to significant improvement in machine
learning and artificial intelligence algorithms, which allows for more efficient
processing of large amounts of information and reduces impact of information noise.
This, in turn, ensures greater accuracy in ranking search results and reduces
likelihood of obtaining irrelevant data.

However, integrating Big Data into search engines also brings certain
challenges. The main problems include need to process and store huge amounts of
data, privacy and security issues, and difficulty in developing algorithms that can
effectively manage such data. It is also important to address issues related to ensuring
speed and efficiency of real-time data processing.

The prospects for using Big Data in development of search platforms look very
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promising. Further research and improvements in this area can lead to even more
accurate and faster search engines that can better meet needs of users and adapt to
changing conditions.

Thus, Big Data is key factor in modernization of search engines, providing new
opportunities to improve their functionality and efficiency. Successful integration of
these technologies allows not only to improve quality of search, but also to solve

number of important challenges facing modern information systems.

REFERENCES:

1. Sotnik, S., Borysenko I. Chat GPT features in data search / S. Sotnik,
I. Borysenko // 9th International scientific and practical conference “Scientific
progress: innovations, achievements and prospects” (May 29-31, 2023) MDPC
Publishing, Munich, Germany, 2023. — P. 139 — 144,

Nevludov, I.S. Cloud giants: AWS, Azure and GCP / I.S. Nevludov,
S.V. Sotnik // 2023 2nd International Conference on Innovative Solutions in Software
Engineering lIvano-Frankivsk, Ukraine, November 29-30. — 2023. — C. 18-23.

2. Sotnik, S. V. Analysis of searching methods for explosive objects using
information technology and computer modeling / S.V. Sotnik, D.R. Prydatko // Stan,
dosiahnennia ta perspektyvy informatsiinykh system i tekhnolohii / Materialy XXIV
Vseukrainskoi naukovo-tekhnichnoi konferentsii molodykh vchenykh, aspirantiv ta
studentiv. Odesa, 18-19 kvitnia 2024 r. — Odesa, Vydavnytstvo ONTU. — 2024. —
C. 20-22.

3. Deineko, Z. Features of Database Types / Z. Deineko et al. // International
Journal of Engineering and Information Systems (IJEAIS). — 2021. — Vol. 5, Issue 10. —
C. 73-80.

4. Deineko, Z. Confidentiality of Information when Using QR-Coding /
Z. Deineko et al. // International Journal of Academic Information Systems Research
(JAISR). — 2022. — Vol. 6, Issue 9. — C. 10-15.

5. Nevliudov, 1.Sh. Tekhnolohii informatsiino-poshukovykh system [Tekst] /
I.Sh. Nevliudov, A.A. Andrusevych, A.V. Frolov, S.V. Sotnyk — Kyiv-58, prosp.

75


https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:nrtMV_XWKgEC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uWiczbcajpAC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uWiczbcajpAC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:XiVPGOgt02cC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:5ugPr518TE4C

Kosmonavta Komarova, 1, 2022. — 349 s.

6. Sotnik, S. Key Directions for Development of Modern Expert Systems /
S. Sotnik, Z. Deineko, V. Lyashenko // International Journal of Engineering and
Information Systems (IJEAIS). — 2022. — Vol. 6, Issue 5. — P. 4-10.

7. Al-Sherrawi, M. H. Information model of plastic products formation process
duration by injection molding method / M. H. Al-Sherrawi et al. // International
Journal of Mechanical Engineering and Technology (IJMET). — 2018. — Vol. 9,
Issue 3. — P. 357-366.

8. Lyashenko, V. Recognition of voice commands based on neural network /
V. Lyashenko et al. // TEM Journal. — 2021. — Vol. 10, Issue 2. — P. 583-591.

9. Matarneh, R. Development of an Information Model for Industrial Robots
Actuators / R. Matarneh et al. // IOSR Journal of Mechanical and Civil Engineering
(IOSR-JMCE). — 2019. — Vol. 16, Issue 1. — P. 61-67.

76


https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&sortby=pubdate&citation_for_view=z_eMRPcAAAAJ:V3AGJWp-ZtQC
https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&citation_for_view=z_eMRPcAAAAJ:blknAaTinKkC
https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&citation_for_view=z_eMRPcAAAAJ:blknAaTinKkC
https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&citation_for_view=z_eMRPcAAAAJ:l7t_Zn2s7bgC
https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&citation_for_view=z_eMRPcAAAAJ:SeFeTyx0c_EC
https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&citation_for_view=z_eMRPcAAAAJ:SeFeTyx0c_EC

