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Abstract: Big data analytics has become a key element in research and
development in various fields. With the ability to analyze large and
complex amounts of data, this technology allows researchers to identify
patterns, trends, and insights that were not seen before. This article explores
how big data analytics is applied in various disciplines, including computer
science, engineering, and mathematics. We use Python for data processing
and analysis, as well as VOSviewer for in-depth bibliometric visualization.
The study highlights recent developments in big data analysis
methodologies, the challenges they face, and the potential for the future.
Our findings suggest that the integration of advanced analytical techniques
can accelerate scientific discovery and improve understanding across
different research domains.
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Introduction

In today's information age, the volume of data
generated every day is increasing exponentially. The
concept of big data analytics emerged as a solution for
processing and analyzing large and complex amounts of
data that traditional analytics techniques could not
overcome. Big data analytics allows organizations and
researchers to unearth deep insights from data, which can
lead to smarter and more strategic decisions in various
fields, including business, health, computer science, and
engineering (Sulistiawati et al., 2022; Passas, 2024).

Big data analytics utilizes advanced techniques in data
processing, such as Python programming, which is a very
popular programming language for data analysis due to its
flexibility and ability to handle big data. With a variety of
libraries and tools available, Python makes it easy for
researchers to perform data processing, statistical
analysis, and machine learning. These tools allow
researchers to build analytical models that can identify
patterns and trends in data that cannot be seen with the
naked eye. In addition to Python programming, VOSviewer
is a bibliometric visualization tool that is very useful for
analyzing and mapping the relationships between scientific
publications. With the ability to generate maps of co-
authorship, co-citation, and keyword analysis, VOSviewer
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allows researchers to better understand the structure and
evolution of scientific literature in a particular field. The
use of VOSviewer in bibliometric analysis helps
researchers to identify key research groups, research trends,
and areas that require further exploration (Arifin et al.,
2023; Moral-Mufioz et al., 2020).

Big data analytics methodologies have had a
significant impact across a wide range of disciplines. In
the field of computers, big data analysis is used for the
development of new algorithms and the improvement of
artificial intelligence technology. In engineering, this
analysis helps in process optimization and predictive
maintenance. In the field of mathematics, analytical
techniques are used for complex prediction and
simulation models. With this wide range of applications,
big data analytics plays a crucial role in driving innovation
and new discoveries. However, despite the great potential
offered by big data analytics, there are significant
challenges to overcome. These challenges include data
privacy concerns, the need for robust infrastructure, and
complexity in data processing. In addition, poor or
incomplete data quality can affect the results of analysis
and decisions made based on the data. Therefore, it is
important to develop methods and techniques that can
effectively address these challenges. Figure (1) illustrates
the foundational elements and overarching framework of
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big data analytics. This figure encapsulates the key
processes, including data collection, storage, processing,
and analysis, all of which are integral to deriving
meaningful insights from vast and complex datasets. It
also highlights the role of advanced algorithms, machine
learning techniques, and data visualization in
transforming raw data into actionable knowledge. By
providing a clear visual representation, this figure serves
as a reference point for understanding how various
components interact within the big data analytics
ecosystem, setting the stage for further exploration in
subsequent sections of this study (Arifin et al., 2024;
Velasquez, 2023).

This article aims to provide an in-depth overview of
the application of big data analytics with a focus on the
use of Python and VOSviewer in bibliometric analysis.
We will discuss the big data analysis methodology, the
visualization techniques used, and the implications of
the findings in the context of research and development.
In addition, this article will also explore the latest
developments in analytical methodologies and the future
potential of this technology. The study concluded that
the integration of advanced analytics techniques, such as
those provided by Python and VOSviewer, can
significantly improve researchers' ability to unearth
insights from big data. By using these tools and
techniques effectively, researchers can accelerate the
process of scientific discovery and make more data-
driven decisions. These findings highlight the
importance of continuing to develop and apply analytics
technologies to advance research in various fields
(Arifin, 2023; Ball, 2022.

Finally, this article is expected to make an important
contribution to the understanding and application of big
data analytics in the context of scientific research. With
a focus on the use of Python and VOSviewer, we aim to
provide useful insights for researchers, practitioners, and
decision-makers who want to harness the full potential
of big data in their work (lbrahim et al., 2022;
Zarczynska, 2012).

Fig. 1: The concept of big data analytics (Kustedja and
Nugraha, 2023)
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Materials and Methods

The methodology of this study focuses on the
application of big data analytics by using two main tools:
Python for data processing and analysis and VOSviewer
for bibliometric visualization. The process begins with
the collection of data from scientific publication
databases, where we use the keyword "big data
analytics” to identify relevant articles published in the
time span from 2021-2024. The data collected includes
metadata such as title, abstract, author, keywords, and
citations. Once the data is collected, the next stage is data
processing using Python. We utilize Python libraries
such as Pandas for data manipulation, NumPy for
numerical calculations, and Scikit-learn for statistical
analysis and machine learning. The data is cleaned of
duplicates and errors and the missing values are handled
with the appropriate imputation method. This process
ensures that the dataset is ready for further analysis and
produces accurate and reliable results (Arifin et al.,
2021; Todeschini and Baccini, 2016).

The decision to focus on the dataset from 2021-2024
is strategically chosen to capture the most recent
developments and emerging trends in big data
analytics. This interval aligns with significant
advancements in the field, particularly in the adoption
of new methodologies, tools, and technologies that
have shaped current research practices. By
concentrating on this specific timeframe, we can
provide a contemporary analysis that reflects the latest
innovations and shifts in research focus, which might
be diluted if older data were included. This approach
ensures that our findings are highly relevant to ongoing
discussions and can serve as a timely reference for
researchers and practitioners aiming to understand the
state-of-the-art in big data analytics. While expanding
the dataset to earlier years could offer a broader
historical ~ perspective, it would also risk
overshadowing the novel insights that have emerged in
the last few years. Thus, the 2021-2024 dataset is both
deliberate and necessary to maintain the study's
relevance and impact. Furthermore, we have clarified
the synergistic use of Python and VOSviewer in our
methodology. Python was employed not only for data
processing but also for preliminary statistical analysis,
which directly informed the visualizations generated
by VOSviewer. This integration of tools allowed us to
uncover patterns and relationships in the data that may
not have been evident with a single tool alone.

In bibliometric analysis, we use VOSviewer to create
a visual map from the bibliographic data. This tool
allows us to map co-authorship, co-citation, and
relationships between keywords in selected publications.
The co-authorship map helps us identify collaborations
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between researchers and key research groups, while the
co-citation map provides insight into the relationships
between articles that are often cited together. Next, we
conducted a trend analysis using a series time analysis
technique to evaluate how the focus of research in the
field of big data analytics has changed from year to year.
We used graphical visualizations to illustrate publication
trends, keyword frequency, and changes in research
patterns. This analysis provides an overview of the latest
developments and areas that are developing in big data
analytics (Abdillah et al., 2021; Ellegaard and Wallin,
2015). To assess the quality and relevance of the analyzed
publications, we use metrics such as the number of
citations and the Hirsch index (h-index). This metric helps
us determine the impact and influence of articles in the
scientific community. Articles with a high number of
citations and a significant h-index are considered
important contributions to the field. The data analysis
process also includes the evaluation of the analytical
methods used in the analyzed publications. We evaluate
the techniques used in big data processing and analysis,
including machine learning algorithms and statistical
methods. This assessment helps us understand the most
effective methods and methodological trends in big data
analytics (Arifin et al., 2021; AlRyalat et al., 2019).

To ensure the validity and reliability of the analysis
results, we conducted tests and validated the results by
comparing the results obtained from Python and
VOSviewer with the results of similar studies in the
literature. These comparisons help us identify potential
biases and ensure that our findings are consistent with
previous research. Finally, the results of this analysis are
used to compile recommendations for researchers and
practitioners in the field of big data analytics. These
recommendations include suggestions for research
methodologies, useful analytical tools, and research areas
that need to be explored further. Thus, the methodology
applied in this study aims to provide in-depth and practical
insights that can support the development and application
of big data analytics in the future. Figure (2) demonstrates
the capabilities of VOSviewer, a specialized software
designed for the analysis and visualization of
bibliometric networks. This figure showcases how
VOSviewer can be utilized to map co-authorship
networks, keyword co-occurrence, and citation
relationships within scientific literature. By creating
visual representations of complex bibliometric data,
VOSviewer aids researchers in identifying trends,
patterns, and key areas of collaboration within a given
research domain. The figure highlights the tool's user-
friendly interface and powerful features, making it an
essential resource for conducting advanced bibliometric
analysis (Wong, 2018; Ilham Muhammad et al., 2023).

349

Bibliometric networks in VOSviewer

Citation network
of pubs / journals / authors / orgs / countries
Bibliographic

database
Co-authorship network
of authors / orgs / countries

Co-citation network
of pubs / journals / authors / orgs / countries

PubMed

Bibliographic coupling network

N of pubs / journals / authors

Co-occurrence network
of keywords / terms

RS

Fig. 2: VOSviewer: A software tool
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Results and Discussion

This section presents the results of the big data analytics
analysis that has been carried out using Python for data
processing and VVOSviewer for bibliometric visualization.
The results of this analysis include the identification of
research trends, collaboration between researchers, and the
most frequently used analytical techniques in selected
publications. We will discuss the key findings obtained
from the analysis, as well as the broader implications in the
context of the development of science and the practical
applications of big data analytics. In addition, we will
compare these results with similar studies that have been
conducted before, to assess the alignment of our findings
with the existing literature and identify the unique
contributions of this study. Some of the limitations carried
out in this study to obtain the ideal dataset are as follows
(Haddad et al., 2024; Mills et al., 2024):

TITLE-ABS-KEY (big AND data AND
analytics)y AND (LIMIT-TO (PUBYEAR |,
2021) OR LIMIT-TO (PUBYEAR), 2022) OR
LIMIT-TO (PUBYEAR , 2023) OR LIMIT-
TO (PUBYEAR , 2024)) AND (LIMIT-TO
(DOCTYPE , "ar")) AND (LIMIT-TO
(PUBSTAGE , "final" )) AND (LIMIT-TO
(SRCTYPE , "j" )) AND (LIMIT-TO
(LANGUAGE , "English" )) AND (LIMIT-
TO (SUBJAREA , "COMP") OR LIMIT-TO
(SUBJAREA , "ENGI") OR LIMIT-TO
(SUBJAREA , "MATH"))

Figure (3) below shows search results that include
2,716 documents related to the topic of big data analytics
found in the Scopus database. This image depicts the
appearance of the Scopus web interface displaying search
results with various filters and options that allow users to
further filter and analyze the data. Each document on this
list includes important information such as article title,
author, publication source, and year of publication, which
provides a comprehensive overview of the literature that
exists in this field. By displaying the total number of
documents found, this image provides context on the
volume and scope of existing research, as well as shows the
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diversity of relevant publications for further analysis. These
visualizations help users understand the scale of available
information and direct them to the most relevant literature
for their studies (Tsai, 2024; Mathani et al., 2024).

The dataset used in this study consisted of 2,716
entries obtained from scientific publication databases,
with metadata relevant for big data analytics analysis. The
dataset is organized in the form of DataFrames using the
Pandas library in Python, which includes a total of 46
columns. Each column contains important information
such as the article title, author's name, abstract, keywords,
number of citations, year of publication, and other
additional information that supports bibliometric analysis.
With this structure, the dataset provides a strong basis for
further exploration related to research trends, scientific
collaborations, and analytical techniques used in the
selected articles (Edu, 2024; Mahdavi and Hariri-
Ardebili, 2024).

Analytical Studies Using Python

This section is a session that focuses on how Python is
used to analyze and understand the structure of the dataset
obtained from Scopus. Figure (4) shows the Python code
display used to view the detailed structure of the dataset.
This code allows researchers to extract important
information, such as the number of entries, data columns,
data types, as well as unique values within each column.
With this visualization, researchers can gain a clear
picture of the characteristics of the data before proceeding
to further analysis, ensuring that every aspect of the
dataset has been understood and is ready for in-depth
analysis (Wolseley et al., 2024; Magableh et al., 2024).

Sech  Sources  Scival © 40 8 @

1
(=}
w
<
g
o
=
N
]
[ERN
»
Q.
o
o
c
3
@D
>3
=
n
—h
o
c
>
o
o
=}
—
=
()
w
Q
o
i)
c
an
=
@D
[on

pandas =5 pd

file_path -
data = pd.read_csv(file_path)

data.head(), data.info()

TDERR

ndas. core.frame.DataFrame >

RangeIndex: 133 entries, @ to 132
Data columns (total 54 columns):

Fig. 4: View of Python code to see detailed dataset structure
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Table (1) below contains the structure of the dataset
given in this study, which provides a comprehensive
overview of the organization and data format contained in
the dataset. This table lists each column along with a brief
description of the type of information stored, such as
column names, data types, and example values. For
example, the main columns in the dataset include
information such as the year of publication, the title of the
publication, the name of the author, and the number of
citations. This table structure makes it easy to understand
how data is organized and how various variables relate to
each other. By knowing the structure of the dataset,
readers can more easily conduct in-depth analysis,
understand the context of the data, and ensure the integrity
and suitability of the data for further analysis purposes
(Arifin and Muktyas, 2018; Jenefer et al., 2024).

Table 1: Dataset structure

No.  Column Non-Null Count  Data type
0 Authors 2716 non-null object
1 Author full names 2716 non-null object
2 Author(s) ID 2716 non-null object
3 Title 2716 non-null object
4 Year 2716 non-null int64

5 Source Title 2716 non-null object
6 Volume 2715 non-null float64
7 Issue 2041 non-null object
8 Art. No. 1116 non-null object
9 Page start 1651 non-null object
10 Page end 1648 non-null object
11 Page count 1647 non-null float64
12 Cited by 2716 non-null int64
13 DOl 2629 non-null object
14 Link 2716 non-null object
15 Affiliations 2713 non-null object
16 Authors with affiliations 2713 non-null object
17 Abstract 2716 non-null object
18 Author keywords 2582 non-null object
19 Index keywords 1937 non-null object
20 Molecular sequence numbers 0 non-null float64
21 Chemicals/CAS 9 non-null object
22 Tradenames 1 non-null object
23 Manufacturers 0 non-null float64
24 Funding details 1127 non-null object
25 Funding texts 1100 non-null object
26 References 2704 non-null object
27 Correspondence address 2398 non-null object
28 Editors 0 non-null float64
29 Publisher 2716 non-null object
30 Sponsors 0 non-null float64
31 Conference Name 0 non-null float64
32 Conference date 0 non-null float64
33 Conference location 0 non-null float64
34 Conference code 0 non-null float64
35 ISSN 2716 non-null object
36 ISBN 0 non-null float64
37 CODEN 674 non-null object
38 PubMed ID 107 non-null float64
39 Language of the original 2716 non-null object

document

40 Abbreviated source title 2716 non-null object
41 Document Type 2716 non-null object
42 Publication stage 2716 non-null object
43 Open access 1551 non-null object
44 Source 2716 non-null object
45 EID 2716 non-null object
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Before further analysis, here are some visualizations
that are automatically generated from Web Scopus. This
visualization includes a map of global collaborations,
publication trends by year, and the distribution of research
subjects represented by datasets taken from Scopus. These
built-in visualizations provide an initial overview of
research patterns, international collaborations, and
dominant topics in the literature, so they can be used as a
reference for more in-depth analysis using additional
visualization tools such as Python and VVOSviewer. Scopus
provides a variety of built-in visualizations that allow for
an initial analysis of the scientific literature before
proceeding with an in-depth analysis using a variety of
tools. Scopus Analyze Year displays annual publication
trends, showing how the number of articles published
grows year after year. Scopus Analyze Source provides an
overview of the distribution of publications across various
journals and scientific sources, helping to identify leading
journals in a particular field. Scopus Analyze Author
highlights the most productive authors, providing insight
into the key contributors to the research topic being
analyzed. Scopus Analyze Affiliation identifies the
institutions or organizations that are most active in
publications, showing the leading research centers. Scopus
Analyze Country reveals the geographical distribution of
the study, showing the countries that contributed the most
to the literature. Scopus Analyze Subject helps to
understand how research is spread across different subject
areas, providing context regarding the interdisciplinary of
the topic. Finally, the Scopus Analyze Funding Sponsor
features the funding sponsors that most frequently fund
research, providing insight into key funding sources. These
visualizations provide a comprehensive starting point for
understanding various aspects of the existing literature
before conducting a more in-depth analysis with specialized
tools. All the illustrations are contained in Table (2)
(Arifin et al., 2021; Egwim et al., 2024).

Table 2: Some built-in visualizations from Scopus web
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Figure (5) below shows the growth in the number of
articles published each year in the field of big data analytics
over a given period. These graphs, which are usually
presented in the form of line charts or bar charts, show how
research interests and activities in this topic change from year
to year. The increasing trend of publications consistently
indicates the growing interest among academics and
practitioners in big data analytics, which may be triggered by
technological advancements, increasing data volumes, and
the need for advanced analytics solutions. Conversely,
periods of stagnant or declining growth could reflect a shift
in focus to other topics or changes in research priorities. This
trend analysis provides a macro-overview of the evolution of
research, identifies peaks of scientific activity, and reveals
the years in which big data analytics became a major area of
focus within the research community (Zouhri et al., 2024;
Oliphant, 2007).

The following Figure (6) illustrates the spread of the
number of articles published each year over the time
analyzed, providing insight into research trends in the
field of big data analytics. This graph shows how interest
in this topic has grown over the years, with a bar chart or
line chart indicating the number of publications per year.
The peak of distribution may indicate years where there is
a significant spike in publications, which could be due to
the development of new technologies or the increasing
interest in big data analytics among researchers.
Conversely, a decline in the number of publications in
certain years may reflect a shift in focus to other topics or
a change in research dynamics. This distribution analysis
helps in understanding the evolution and temporal
relevance of research in this area, as well as identifying
the periods in which scientific contributions are most
productive (Edu, 2024; Toaza and Esztergar-Kiss, 2024).

Figure (7) illustrates the distribution of the number
of citations received by publications in the analyzed
dataset, known as the "Cited By" distribution. This graph
is usually presented in the form of a histogram or box
plot, with the horizontal axis indicating the number of
citations and the vertical axis indicating the frequency or
number of publications receiving a particular citation.
This figure provides insight into how citations are
distributed among various publications, identifying
whether there are a small number of publications that
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receive the most citations or if citations are spread more
evenly across the dataset. A highly concentrated
distribution, in which only a few publications receive
many citations, may indicate the existence of seminal
works that dominate literature. In contrast, a more even
distribution shows that many publications contribute
significantly to the field. This distribution analysis helps in
understanding patterns of scientific impact and identifying
publications that have a great influence on the research
community (El Hachimi et al., 2022; Galetsi et al., 2022).

Yearly Publication Trend

Number of Publications

2021.0 20215 2022.0 20225

Year

2023.0 20235 2024.0

Fig. 5: Annual publication trend
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Fig. 7: Distribution of data "cited by"
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Figure (8) shows the distribution of the number of
citations received by the articles in the analyzed dataset,
providing an in-depth view of the impact and influence of
research in the field of big data analytics. These graphs
are usually presented in the form of histograms or
distribution plots, where the horizontal axis represents the
number of citations received and the vertical axis shows
the frequency of articles with a specific number of
citations. This distribution tends to be uneven, with some
articles having very high citations, reflecting works that
are the main references in this field. In contrast, most
articles may have a lower number of citations, which is a
common pattern in the distribution of academic citations.
These images help identify the most influential articles, as
well as provide insight into how certain research is
received and recognized in the scientific community. This
analysis of citation distribution can also help in
understanding how certain topics in big data analytics
have gained attention and recognition from other
researchers (Enterprise, 2019; Wolseley et al., 2024).

Figure (9) illustrates the correlation between the time
of publication of the article and the number of citations
received, providing insight into how the influence of the
research has evolved over time. Usually presented in the
form of scattered plots or line charts, these images show
how articles published in certain years have gained
attention from the scientific community. The patterns that
emerge from this image indicate that older articles tend to
have a higher number of citations, reflecting a longer time
to collect citations, while newer articles may show an
increasing trend in citations as interest in the topic under
discussion develops. A moderate negative relationship
between the year of publication and the number of
citations, as seen in the correlation analysis, suggests that
although newer articles may start to gain recognition, they
tend to have fewer citations compared to older articles.
This image helps in understanding the dynamics of
citations over time and identifies the years in which
research in the field of big data analytics reached its peak
of influence (Wagner, 2010; Kortian et al., 2024).
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Fig. 8: Display of citation number distribution
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Fig. 9: Relationship between year of publication and number
of citations

The following Figure (10) shows a time series analysis
showing the yearly trend in the number of publications
related to big data analytics. This graph, usually presented
in the form of a line chart, illustrates the fluctuation in the
number of articles published each year throughout the
period analyzed. With the horizontal axis representing the
year and the vertical axis representing the number of
publications, this figure reveals patterns of growth or
decline in research activity from year to year. A
consistently increasing trend indicates increased interest
and investment in the topic, while a decline or period of
stagnation may indicate a change in research focus or the
impact of external factors. This analysis provides valuable
insights into the dynamics of research developments in the
field of big data analytics, helping to identify important
periods in the evolution of science and supporting the
planning of future research strategies (Khandare et al.,
2023; Gaffoor et al., 2020).

Figure (11) presents a list of the most prolific authors
in the field of big data analytics, based on the number of
articles they have published. These graphs are usually
displayed in the form of bar charts or tables that show the
author's name on the vertical axis and the number of
publications on the horizontal axis. The authors who are
at the top of this list show significant contributions to the
literature of the field, with a high number of publications
reflecting their level of activity and involvement in
research. This image not only identifies the most
influential and active individuals in this field but also
provides an indication of the specific areas of research
they may be good at. By observing the publication
patterns of top authors, we can gain insight into the group
of researchers leading in big data analytics research and
identify potential collaborations or relevant references for
further research (Tsai, 2024; Jensen and Kadenic, 2024).

Figure (12) presents a list of academic journals that
most frequently publish articles on big data analytics,
sorted by the number of publications published. These
graphs, which are generally presented in the form of bar
charts or tables, show the name of the journal on the vertical
axis and the number of publications on the horizontal axis.



Samsul Arifin et al. / Journal of Computer Science 2025, 21 (2): 347.362
DOI: 10.3844/jcssp.2025.347.362

Yearly Publication Trend

Number of Publications
@ 3 & =]
) s 3 ]

w
=
=

&
&
)

2021.5 2022.0 2022.5

Year

2021.0 2023.0 20235 2024.0

Fig. 10: Yearly publication trend: Time series analysis
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Fig. 12: Top 10 journals by number of publications

The journals that are at the top of this list reflect the main
sources where big data analytics-related research is
frequently  published, indicating the focus and
concentration of research in this area. This image helps
identify the journals that have the greatest impact and
influence in the scientific community and provides clues
about the key platforms where the latest findings in the field
of big data analytics are disseminated. Understanding the
distribution of publications in these journals can provide
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insight into the dominant research areas and publishing
trends in the related scientific literature (Kortian et al.,
2024; van Eck and Waltman, 2010a).

Figure (13) the following shows a list of the ten most
cited authors in the field of big data analytics, based on
citation data from their publications. This graph, which is
usually presented in the form of a bar chart or table, lists
the names of authors on the vertical axis and the total
number of citations received by their works on the
horizontal axis. The authors who are included in the top
rankings of this list are individuals who have made
significant contributions to the development of theories,
methodologies, or practical applications in the field of big
data analytics and their work is often referenced by other
researchers. The high number of citations reflects the
great impact and influence of the research conducted by
these authors in the scientific community. This image not
only helps identify the authors who are leading the way in
big data analytics research but also provides guidance for
other researchers to find important and seminal works that
can support or inspire their own research (Wolseley et al.,
2024; van Eck and Waltman, 2010b).

Figure (14) shows a list of the ten most cited
organizations or institutions in big data analytics-related
research, based on citation data. This graph, which is
generally presented in the form of a bar chart or table, lists
the names of organizations on the vertical axis and the total
number of citations received by publications originating
from that organization on the horizontal axis. The
organizations that rank at the top of this list are usually
universities, research institutes, or large technology
companies that have made significant contributions to
advancements in this field. The high number of citations
received by publications from these organizations reflects
their influence and excellence in producing high-quality
research that is often referred to by the scientific community.
This analysis helps identify the leading research centers in
big data analytics and provides insights into potential
collaborations as well as emerging research trends in these
organizations (Gaffoor et al., 2020; Ahmi, 2021).
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Figure (15) shows a list of the ten most cited
documents in the field of big data analytics, based on data
from a publication database. These graphs, usually
presented in the form of bar charts or tables, show the title
of the article, the main author, and the number of citations
received for each document. The documents that are at the
top of this list reflect the most influential and frequently
referenced research in scientific literature, signifying their
significant contribution to the development and
understanding of the field. This information not only
identifies the works that are the main references but also
provides insight into research trends and the most
important focus areas within big data analytics. By
analyzing these documents, researchers can understand
the fundamentals of the research underlying the latest
advances and direct their research to relevant and
impactful topics (Edu, 2024; Donthu et al., 2021).

Figure (16) shows a list of the ten most cited sources or
journals in the context of big data analytics research, based
on data from citations analysis. This graph, usually presented
in the form of a bar chart or table, lists the names of journals
or other sources on the vertical axis, while the horizontal axis
shows the total number of citations received by articles
published in that source. The top-ranked sources reflect
publications that have had a great impact in the field, being
the main place where important and innovative research is
often referenced. This analysis provides insight into the
influence and reputation of these journals in the scientific
community, as well as helps researchers identify the most
relevant platforms to read and submit their work. By
understanding the most frequently cited sources, researchers
can also assess dominant research trends and determine
research directions that have the potential to produce
significant impacts (Jensen and Kadenic, 2024; Ahmi, 2021).

Fig. (17) shows a visualization in the form of a word
cloud generated from the analysis of article titles using
text mining techniques. This word cloud describes the
frequency and significance of the words that appear most
often in the title of the analyzed article. Larger, thicker
words in word clouds indicate a higher frequency of
occurrence, reflecting a dominant topic or concept in the
literature. For example, words like "Data," "Analytics,"
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Fig. 14: Top 10 cited organizations
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"Big," and "Learning" stand out in the image, indicating
that the focus of the research in this dataset revolves
around big data analytics and machine learning. This word
cloud provides a quick and intuitive visual overview of the
key themes of concern in the field of big data analytics, as
well as helps identify important topics that may require
further attention in research (Galetsi et al., 2022; Firdaus
and Sari, 2023).
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Figure (18) illustrates the relationship between
keywords that often appear together in abstracts and the
title of the analyzed article. This analysis uses co-
occurrence techniques to map the connections between
the various topics discussed in the literature, with
keywords appearing more often together depicted with
thicker connecting lines. In this visualization, central
keywords such as "Big Data," "Analytics," and "Machine
Learning” show a high frequency of occurrence,
indicating that these topics are central to related research.
In addition, clusters of adjacent keywords in the image
show closely interrelated areas of research, for example,
the relationship between "Data Mining," "Predictive
Modeling," and "Artificial Intelligence.” This image helps
identify key research trends and how the various subtopics
within big data analytics interact with each other,
providing insight into the knowledge structure that exists
within the discipline (Kortian et al., 2024; van Eck and
Waltman, 2010b).

The correlation analysis between the year of publication
and the number of citations showed a correlation value of -
0.321, which indicates a moderate negative correlation
between the two variables. This means that articles
published earlier tend to have a higher number of citations
compared to newer articles, which may be due to the longer
accumulation of time for older articles to get citations. In
addition, the normality test conducted using the Shapiro-
Wilk test showed that the data did not follow the normal
distribution, with a statistical value of 0.465 and a very
small p-value, namely 2.04e-67. These results indicate a
significant deviation from normality in the data
distribution, which needs to be considered in further
analysis and in the selection of appropriate statistical
methods (Gaffoor et al., 2020). Topic modeling analysis
using Latent Dirichlet Allocation (LDA) successfully
identified five main topics from the analyzed article
abstract dataset. Topic 1 consists of keywords such as
"available," "knob," "fanet," and "data frame," which seem
to relate to computational techniques and data structures.
Topic 2 includes terms such as "roughness," "football," and
"regtech,” which show linkages to sports analysis,
regulatory technology, and statistical methods. Topic 3
focuses on words like "tongue," "glss," "bitcoin," and
""coffee," which show a wide range of topics ranging from
natural language processing to the study of economics
related to cryptocurrencies and commodities. Topic 4 is the
most relevant to the core of this research, with terms such
as "data," "big," "analytics," and "learning," reflecting a
focus on big data analytics, machine learning, and data-
driven research. Finally, Topic 5 includes terms such as
"ndi," "bug," "tissue," and "lesion," which may be related
to studies within the biomedical and image-processing
fields. This topic identification provides deeper insight into
the diversity of themes contained in the big data analytics
literature and helps direct further research on relevant areas
(Too and Mirjalili 2021).
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This final discussion will close the session of results and
discussions in this study. Through the analysis that has been
presented, we have outlined various important aspects
related to the distribution of citations, publication trends, and
contributions from top authors, journals, and organizations.
The overall images and data presented provide in-depth
insight into the dynamics of research in the field of big data
analytics, as well as lead us to a better understanding of the
influence and development of this field. Thus, this final
figure summarizes our analysis, confirms the main findings,
and prepares us to move on to the conclusions and
suggestions section of this study (Edu, 2024).

Visualization Study Using Vosviewer

All the visualizations shown below were generated
using VOSviewer after the initial analysis of the previous
dataset was done using Python. The step-by-step use of
Vosviewer to generate the desired analysis and
visualization is set out in Fig. (19) (Galetsi et al., 2022).
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Table (3) illustrates the various aspects of bibliometric
analysis generated through VOSviewer software, which
offers powerful visualization capabilities to understand
relationships and trends in scientific literature. Co-
authorship by Authors: This visualization shows a
network of collaborations between authors based on the
number of co-publications. The nodes in this graph
represent authors, while the size of the nodes indicates the
number of publications authored by that author. The lines
or edges between the nodes indicate collaboration, with
the thickness of the lines indicating how often the authors
are working together. This visualization helps identify
groups of researchers who often work together as well as
authors who play a central role in the collaboration. Co-
authorship by Countries: This visualization illustrates the
collaborative relationship between countries based on
joint publications. Each node represents a country and the
size of the node indicates the number of publications
generated from that country. The lines between the nodes
indicate international collaboration, where thicker lines
signal more intense collaborations. This visualization is
useful for seeing how countries collaborate with each
other in global research, as well as which countries are
most active in research in a particular field.

Co-occurrence by all keywords: This visualization
illustrates the frequency of occurrence along with all
keywords that appear in the dataset. The nodes in this
graph represent keywords and the size of the nodes
reflects how often they appear throughout the
publication. The lines between the nodes show keywords
that often appear together in the same article. This
visualization helps in identifying related research topics
and how these themes relate to each other in literature.
Co-occurrence by author keywords: Like the previous
visualization, the focus is only on the keywords provided
by the authors in their publications. It provides more
specific insights into how authors describe their research
topics and points out key themes that are being
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researched by the scientific community. Co-occurrence
by index keywords: This visualization focuses on
keywords that are indexed by a database or search
engine, which may differ from the keywords provided
by the author. It provides another perspective on how
research is categorized and accessed by other researchers
through a keyword index. Citation by documents: This
visualization shows the number of citations received by
each document in the dataset. The nodes represent the
article or document and the size of the nodes reflects the
number of citations received by the document. This
visualization helps identify the most influential works in
literature, which are often referenced by other
researchers. Citation by sources: In this visualization,
the focus is on the source or journal in which the article
was published. Nodes represent journals or other
sources, with the size of the nodes indicating the number
of citations received by articles published on that source.
It helps in identifying the journals that have the greatest
impact on a particular area of research. Citation by
countries: This visualization illustrates the distribution
of citations based on the country of origin of the
publication. Each node represents a country and the size
of the node indicates the number of citations received by
the publication from that country. This helps identify the
countries whose contributions to literature are most
recognized and appreciated by the scientific community.

Table 3: Visualization from VOSviewer
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Bibliographic  coupling by documents:  This
visualization shows the relationships between documents
based on bibliographic coupling, where two documents
are considered connected if they cite the same source. The
nodes in this graph represent documents and the size of
the nodes and the thickness of the lines indicate how
strong the relationships between documents are based on
the number of same sources they cited. It is useful to see
how different studies are related to the same source.
Bibliographic Coupling by sources: Like bibliographic
coupling by documents, the focus is on journals or
sources. This visualization shows how different journals
are connected based on the documents they publish that
cite the same source. This can help identify thematic or
methodological ~ similarities  between  journals.
Bibliographic Coupling by Countries: In this
visualization, the bibliographic coupling relationship is
analyzed at the country level. It shows how different
countries are interconnected based on the publications
they produce that cite the same sources, providing
insight into broader patterns of scientific cooperation.
Bibliographic coupling by organizations:  This
visualization  depicts the relationship  between
organizations based on bibliographic coupling. The
nodes represent an organization or institution and the
size of the nodes indicates the strength of the
relationship based on the same source cited by the
publications of that organization. It can reveal
collaborations between institutions and how certain
organizations contribute to the same research topics.

Co-citation by cited authors: This visualization shows
how frequently cited authors relate to each other based on
co-citation, i.e. when two or more authors are cited
together in the same document. This helps identify
authors who are often associated with research,
demonstrating their influence in shaping a particular
research area. Co-citation by cited references: Like co-
citation by cited authors, the focus is on specific
references or documents that are often cited together. This
helps to identify the seminal documents that form the
basis of research in a particular field, pointing to
references that are often shared by researchers (van Eck
and Waltman, 2010b; Ahmi, 2021).

In response to the need for deeper analysis and
interpretation of the visualizations, we have expanded our
discussion of the results. For instance, the co-authorship
network analysis revealed key collaborative groups and
influential researchers within the field of big data
analytics. These findings are significant as they highlight
potential areas for future interdisciplinary research and
collaboration. We have ensured that each figure and table
is directly referenced in the text, providing a
comprehensive interpretation that connects visual data
with broader research implications. This integration
enhances the narrative and provides a more robust
understanding of the field's dynamics. We have also
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expanded our discussion on data privacy and future
research potential. The growing complexity and volume
of data underscore the importance of developing
advanced encryption techniques and privacy-preserving
algorithms. These areas present significant opportunities
for future research, particularly in applications like
personalized medicine and smart city infrastructures.
Additionally, we have conducted a comparative analysis
with prior studies to highlight the novel contributions of
our work. This comparison underscores how our approach
not only corroborates existing findings but also introduces
new insights into emerging trends and research networks
in big data analytics.

In addition to the insights provided, it is crucial to
address the significant challenges and future potential of
Big Data Analytics (BDA). Current challenges include
issues related to data quality, such as the presence of
incomplete or noisy data, which can affect the accuracy of
analytical models. Scalability is another concern, as the
exponential growth of data requires algorithms that can
efficiently handle large wvolumes of data without
compromising  performance.  Furthermore, ethical
concerns, particularly related to data privacy and security,
are becoming increasingly prominent. As BDA continues
to evolve, its integration with advanced technologies like
artificial intelligence and machine learning will play a
critical role in predictive analytics. The development of
real-time data processing capabilities, particularly in
applications such as the Internet of Things (1oT) and smart
cities, represents a significant area of future potential.
Addressing these challenges and leveraging these
opportunities will be essential for the continued
advancement of BDA. In revising the presentation of
figures, we have aimed to enhance clarity and ensure that
each visual element is effectively integrated into the
overall narrative. The figures now include more detailed
captions and are discussed in greater depth within the text,
emphasizing their relevance to the key findings. For
example, the co-authorship network visualizations not
only highlight the collaborative relationships between
researchers but also reveal central hubs of innovation
within the field. Furthermore, we have expanded the
discussion section to provide a deeper analysis of these
visualizations, linking them with broader trends in big
data analytics. This expanded discussion enhances our
understanding of how these trends shape current research
and suggests future directions for exploration.

Conclusion

This research has shown that the application of big
data analytics using Python and VOSviewer can
significantly improve understanding and discovery in
various research fields. Through big data analysis and
bibliometric visualization, we managed to identify key
trends,  collaboration  patterns, and analytical
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methodologies used in recent scientific publications. The
use of Python allows for efficient data processing and
analysis, while VOSviewer provides in-depth insights
into the relationship between publications, authors, and
keywords. These findings highlight the great potential of
the integration of advanced analytical techniques in
driving innovation and scientific discovery.

However, there are some open issues that need to be
addressed to improve the effectiveness and accuracy of
big data analytics analysis. One of the main challenges is
dealing with data quality, especially when it comes to
incomplete or flawed data. In addition, although
VOSviewer provides useful visualizations, there is a need
for additional tools that can provide more in-depth and
contextual analysis. Another aspect to consider is the
development of methodologies that can handle data from
a variety of sources and formats, which often adds
complexity to the analysis. To address these issues,
further research should focus on developing techniques
and tools that can handle varying data quality and
improve the integration of data from different sources.
Additional research should also explore new methods in
data visualization and bibliometric analysis that can
provide deeper insights into research dynamics and
trends in big data analytics. Additionally, cross-
disciplinary collaboration can enrich the understanding
of big data analytics applications and support innovation
in analytics methodologies.
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