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ABSTRACT: Using artificial intelligence (Al) and machine learning (ML) in contemporary database systems is the topic of
discussion in this article. It examines a variety of scientific publications that investigate the breakthroughs that have been generated
by artificial intelligence in a variety of fields, including agriculture, healthcare, military, and cloud computing. In this assessment,
the transformational potential of artificial intelligence is highlighted within the context of improving data management, predictive
analytics, decision-making, and automation. In addition, the debate discusses important obstacles, such as concerns about ethical
issues, scalability issues, computing needs, and data security. The objective of this in-depth assessment is to provide insights into
the continuous progress of Al-powered database systems as well as the consequences that these systems will have in the future.
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1. INTRODUCTION

In the era of big data, modern database systems are
evolving rapidly to keep up with the growing demand for
efficient data management, real-time analytics, and enhanced
security[1][2]. Artificial Intelligence (Al) and Machine
Learning (ML) have emerged as transformative forces in this
evolution, enabling databases to become more intelligent,
adaptive, and autonomous[3][4]. The integration of Al and
ML into database systems is not just a technological
advancement but a fundamental shift in how data is stored,
processed, and utilized[5][6]. Al in database systems
enhances automation by optimizing queries, managing
workloads, and improving security through anomaly
detection[7]. It enables natural language processing (NLP)-
based querying, allowing users to interact with databases
more intuitively[8]. Al-driven databases can also self-heal by
detecting  performance  bottlenecks and  applying
optimizations without human intervention[9]. On the other
hand, ML focuses on learning from data patterns, improving
decision-making, and enabling predictive analytics[10]. ML-
powered databases can identify trends, detect fraud, and
automate indexing to enhance efficiency and reduce manual
efforts[11]. While Al and ML share common applications in
database systems, their roles differ in significant
ways[12][13]. Al emphasizes automation and intelligent
decision-making, whereas ML focuses on continuous
learning and predictive modeling[14]. Together, they enable
the creation of self-managing databases that reduce
operational costs, enhance scalability, and improve data
security[15]. These innovations are particularly valuable in
industries like finance, healthcare, and e-commerce, where
data-driven insights are crucial for business success[11][16].

This comparative analysis explores the distinct and
overlapping applications of Al and ML in modern database
systems, highlighting their advantages, challenges, and future
potential[17][18]. By understanding these technologies,
organizations can leverage intelligent database management
to drive efficiency, enhance security, and gain deeper insights
from vast datasets, ensuring competitiveness in a data-centric
world[19].

This research contributes to the evolving field of Al-
driven database systems by offering a comprehensive review
of their applications, challenges, and future directions. The
primary contributions of this study include:

e Systematic Analysis of Al Integration in Databases:
This study explores how Al enhances database
efficiency through automation, query optimization,
and predictive analytics. It highlights how Al-driven
databases improve performance across industries,
from healthcare to finance.

o Evaluation of Al-Driven Database Applications: By
reviewing Al's role in data management across
agriculture, cloud computing, defense, and
marketing, this study showcases how Al optimizes
database  performance, facilitates real-time
analytics, and enhances decision-making.

e Identification of Challenges in Al-Based Databases:
The study discusses key concerns such as data
privacy, security vulnerabilities, algorithmic bias,
and computational constraints in Al-powered
database management. It emphasizes the need for
robust governance and regulatory frameworks to
address these challenges.

4112 ] Redeer Avdal Saleh !, ETJ Volume 10 Issue 03 March 2025


https://doi.org/10.47191/etj/v10i03.21

“Comparative Analysis of Al and Machine Learning Applications in Modern Database Systems”

This investigation is broken down into eight distinct
pieces. The first half of this research presents the introduction
to the study, while the second section presents the mechanism
that is being regarded for the phases of the research technique.
In the third section, we will discuss the essential prerequisite
theory that is associated with the topic that was done. Section
four, which tackles the twenty-eight earlier works that are the
most closely connected to our study issue, will, nevertheless,
be where the relevant works are presented. The evaluation of
the literature was then followed by a comprehensive
comparison and an adequate discussion, which were
described in the fifth part. Furthermore, in order to facilitate
the comparison procedure, it is essential to extract the
relevant statistics pertaining to the dependant measures.
These particulars, together with their charts, are supplied in
section six. When readers are reading any review paper, they
want to get a number of suggestions that will make it simpler
for them to do fresh research associated with the same topics.
These recommendations are offered in section seven of the
review article. A conclusion is presented in the eighth part,

6. Conclusion and Recommendations

« Summarize the main findings of the
research.

which includes a summary of the study that was conducted
together with the significant findings. Following that, a list of
the references that were taken into consideration is shown.

2. RESEARCH METHODOLOGY

This research aims to conduct a comparative analysis of Al
and machine learning applications in modern database
systems. To achieve this, we will define the research
objectives, followed by a comprehensive literature review to
identify existing studies and gaps. Data will be collected from
various sources including academic papers, industry reports,
and case studies. The collected data will be analyzed using
statistical tools and machine learning algorithms to identify
patterns and draw meaningful insights. The findings will be
discussed and compared, focusing on the performance,
efficiency, and scalability of Al and machine learning
applications. Finally, conclusions and recommendations will
be provided based on the analysis, highlighting key
takeaways and suggesting future research directions.

1. Define Research Objectives

Identify the primary goals of the research.

——>» « Define specific questions the research aims
« Provide actionable recommendations to answer.
based on the results.
« Establish the scope and limitations of the
» Suggest areas for future research. study.
5. Discussion and Comparison 2. Literature Review
« Compare Al and machine learing « Gather relevant academic papers, industry
applications based on performance metrics reports, and other sources.
(e.g., efficiency, scalability). Research ) , )
Methodology « Summarize key findings and methodologies

Discuss the advantages and limitations of
each application.

Provide a balanced analysis, considering
different perspectives.

4. Data Analysis

Choose suitable statistical tools and
techniques for analysis.

Apply machine learning algorithms where
relevant.

Interpret the results, highlighting significant
patterns and trends.

from the literature.

Identify gaps in the current research that
your study aims to address.

l

3. Data Collection

Select appropriate data sources (e.g.,
databases, surveys, case studies).

Collect data systematically, ensuring
accuracy and reliability.

Document the data collection process for
transparency.

Figurel: General Flowchart of the Methodology.

3. BACKGROUND THEORY

The increasing complexity and volume of data in
modern enterprises have led to the rapid advancement of
database technologies. Traditional database systems

primarily relied on structured query language (SQL) and
predefined schema-based architectures to store, retrieve, and
manage data. While these systems were effective for handling
structured data, they often struggled with unstructured or
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semi-structured data, as well as the need for real-time
processing and automation[3]. To address these challenges,
Artificial Intelligence (Al) and Machine Learning (ML) have
been integrated into modern database systems, enabling
greater efficiency, adaptability, and intelligence in data
management[20].

3.1. Artificial Intelligence in Databases

Al refers to the simulation of human intelligence in
machines, enabling them to perform tasks that typically
require cognitive abilities such as learning, reasoning, and
problem-solving. In database systems, Al enhances
automation, query optimization, and data security[21]. Al-
driven databases, such as Oracle Autonomous Database and
Microsoft Azure Al-powered databases, utilize intelligent
indexing, automated tuning, and anomaly detection to
improve performance and reliability. Al also plays a key role
in natural language processing (NLP), allowing users to
interact with databases through conversational queries rather
than complex SQL commands[22][23].

3.2. Machine Learning in Databases

Machine Learning (ML), a subset of Al, focuses on
developing algorithms that enable systems to learn from data
and make predictions or decisions without explicit
programming[24][25]. In database management, ML
algorithms analyze historical data patterns to improve
indexing, detect fraud, enhance predictive analytics, and
optimize query execution. ML-powered databases can adapt
over time, continuously improving their efficiency based on
real-time data insights[26][25].

3.3. Evolution of Database Systems

The integration of Al and ML represents a major
shift from traditional relational database management
systems (RDBMS) to intelligent, self-managing databases.
These technologies allow databases to automate
administrative tasks, enhance security, and deliver faster,
more accurate insights, paving the way for next-generation
data management solutions[27].

4. LITERATURE REVIEW

Sanchita Saha et al.,2024[28], Emphasized their role
in improving output and efficiency within contemporary
database systems connected to agriculture, the research
investigates the transforming impacts of artificial intelligence
(Al) and machine learning on the agricultural sector. It
addresses how artificial intelligence technologies-especially
machine learning and deep learning methods-are used to
maximize certain agricultural operations, including pest
identification, soil management, and crop and water
management. While underlining the advantages such better
decision-making and resource allocation as well as
difficulties in implementation including data quality and
accessibility, the study also highlights important Al
applications and techniques. This thorough research
emphasizes the need of artificial intelligence in transforming

agricultural methods using sophisticated databases and
intelligent systems.

Nitin Liladhar Rane et al.,2024[29], explored the
role of machine learning and deep learning in big data
analytics, highlighting their transformative role in
interpreting complex patterns and analyzing large datasets
from sources like IoT devices and social media. It highlights
various ML techniques, including convolutional and recurrent
neural networks, and supervised, unsupervised, and
reinforcement learning. The study addresses ethical issues,
data quality, processing needs, and model interpretability
while providing a comprehensive understanding of the
integration of artificial intelligence and machine learning in
improving database system efficiency for sophisticated data
analysis.

Yijie Weng et al.,2024[30], examined the
transformative impact of big data and machine learning (ML)
on the defense sector, highlighting how these technologies
enhance intelligence gathering, threat detection, and decision
support systems. It emphasizes the utilization of various
algorithms, particularly in predictive analytics, which allows
for improved situational awareness and operational
efficiency. However, the findings also underscore critical
challenges, such as data management, privacy concerns, and
algorithmic bias, calling for ethical guidelines and robust
frameworks to ensure responsible implementation. Overall,
the research presents a comprehensive view of the significant
role that big data and ML play in modernizing defense
operations while addressing the complexities associated with
their adoption.

Mohamed Khaleel et al.,2024[31], provided a
comprehensive overview of the evolution and impact of
Artificial Intelligence (AI) in computer science, detailing its
historical origins, classification, techniques, and applications
across various sectors. It emphasizes the significance of Al
and machine learning in enhancing modern database systems,
where Al technologies facilitate efficient data management,
processing, and analysis. The integration of machine learning
algorithms allows for advanced predictive modeling, data
retrieval, and pattern recognition within databases. However,
the paper also highlights ongoing challenges, including issues
related to ethical development, interpretability, and resource
constraints, underscoring the need for continuous innovation
in Al to fully leverage its potential in the realm of database
systems and beyond.

Jiayi Wang 2024[32], discussed a hybrid approach
that enhances personalized search by integrating deep
learning techniques with cloud computing infrastructure,
addressing the challenges of scalability and user satisfaction
in database systems. It highlights how artificial intelligence,
particularly deep learning models, can capture user
preferences and improve search accuracy, while cloud
computing provides the necessary resources for processing
large datasets in real time. The research demonstrates a
significant increase in accuracy and cost-effectiveness over
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traditional methods, showcasing the potential of Al and
machine learning to revolutionize personalized search
systems by optimizing resource allocation and processing
capabilities.

Yao Lu et al.,2024[33], explored the intersection of
large generative Al models and cloud-native computing
architectures, drawing parallels between Large-Model-as-a-
Service (LMaaS) and Database-as-a-Service (DBaaS). It
highlighted how cloud-native technologies, such as
containerization and multi-tenancy, can enhance the
efficiency and accessibility of Al systems, particularly in the
context of managing cost-of-goods-sold (COGS) and
resource utilization. By examining the evolution of database
systems, the authors emphasized the importance of
integrating Al and machine learning within modern database
environments, suggesting that these technologies can
optimize model training and inference processes while
addressing challenges related to scalability and resource
management. The paper sparked interest in future research
avenues to further develop this Al-native computing
paradigm.

Ashraful Islam et al.,2024[34], discussed the
challenges and solutions of big data integration, highlighting
the role of Al and machine learning in modern database
systems. Al and ML technologies improve data workflow
automation and optimization by addressing issues like
semantic heterogeneity, data quality, and scalability. Al-
powered tools streamline processes like schema matching and
data cleansing, improving accuracy and efficiency. However,
concerns about data privacy, ethical implications, and training
data quality remain, emphasizing the need for innovation and
best practices in big data environments.

Asem Alzoubi et al.,2022[35], discussed the
increasing demand for energy in modern residential areas and
the rising need for intelligent energy management solutions.
The study highlighted the application of Al and machine
learning to optimize energy consumption in smart homes. By
implementing an advanced home energy management system
(HEMS), which included Al-driven predictive models, the
study aimed to reduce energy costs and enhance efficiency.
The proposed system demonstrated a significant
improvement in predicting energy consumption with a 92%
accuracy rate, surpassing existing methods. The integration of
Al and machine learning in modern database systems allowed
for real-time data analysis and adaptive energy management,
ultimately contributing to sustainable energy use in smart
homes.

Lailan Haji et al.,2020[36], explored how Al and
machine learning techniques have revolutionized the
management and optimization of database systems. By
implementing advanced machine learning algorithms, the
study demonstrated how modern databases could
autonomously adapt to changing workloads, predict query
performance, and optimize resource allocation. The
integration of these technologies resulted in enhanced

efficiency, reduced latency, and improved scalability of
database  systems. The research highlighted the
transformative potential of Al and machine learning in
automating complex database tasks, ultimately leading to
more intelligent and responsive database management
solutions.

Mahyar Amini et al.,2023[37], discussed the
integration of machine learning techniques in agricultural
databases, focusing on collaborative efforts between
agricultural scientists and machine learning researchers. It
highlights the development of the WEKA workbench, which
facilitates rapid experimentation on datasets with various
machine learning methods. The authors emphasize the
importance of interactive data analysis and the preprocessing
required to convert raw data into a suitable format for
machine learning applications. By outlining their
experiences, particularly in culling dairy herds, they
showcase the necessity of partnerships and mutual learning
between data providers and researchers to effectively utilize
machine learning in enhancing agricultural practices.

Hemanth Gadde et al.,2022[26], discussed the
integration of Artificial Intelligence (AI) and Machine
Learning into SQL query processing, highlighting their role
in modern database systems. It addresses challenges of
traditional systems with increasing data complexity and
volume, demonstrating how Al techniques like reinforcement
learning and automated indexing can improve execution
times and resource utilization. The research proposes a hybrid
model that combines rule-based systems with machine
learning algorithms, creating a dynamic and intelligent
database environment that adapts to changing query patterns.

Maciej Staszak et al.,2022[5], discussed the impact
of artificial intelligence (AI) and machine learning (ML) on
drug design, focusing on the chemical structure-biological
activity relationship. It highlights the advancements in Al,
particularly deep learning, in processing and analyzing large
database systems for drug discovery. The authors emphasize
the integration of Al in the pharmaceutical industry, enabling
the identification of reliable therapeutic hypotheses and
improving target identification through data mining and
genetic relationships. The study also highlights the
importance of neural networks in drug-target interactions and
repurposing.

Fatemeh Ghobadi et al.,2023[38], discussed the role
of artificial intelligence and machine learning in water
resources management (WRM) using big data. It highlights
the use of new ML techniques like prediction, clustering, and
reinforcement learning to model complex hydrological
phenomena. The review acknowledges gaps in geo-
spatiotemporal modeling and ML model integration, but
emphasizes the potential of Al and ML technologies to
improve decision-making processes in WRM, promoting
sustainable practices. The paper highlights the need for
further research in these areas.
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Amit Verma et al.,2022[39], explored the skill
requirements for Al and ML positions, revealing that ML
roles require technical skills in data mining, programming,
statistics, and big data, while Al positions emphasize
communication. The growing demand for AI/ML positions in
various industries necessitates universities to adapt their
curricula. The study also highlights differences in database
skills between Al and ML roles, with ML positions requiring
proficiency in programming and data analysis for efficient
data management in modern database systems.

Yang Bao et al.,2024[40], explored the use of
artificial intelligence and machine learning in detecting and
preventing fraud, focusing on accounting fraud. It highlights
challenges like data quality, quantity, and model building that
affect fraud detection algorithms. The authors review existing
literature and methodologies, noting that machine learning
can analyze large datasets more comprehensively than
traditional methods. They highlight the potential of Al and
machine learning to enhance real-time fraud monitoring and
streamline data analysis processes, promoting an innovative
approach to financial system fraud.

Jeshwanth Reddy Machireddyet al.,2025[41],
discussed the advancements in scalable machine learning
workflows in database systems, focusing on the use of
artificial intelligence (AI) for model training and deployment.
Al enhances efficiency by automating tasks like model
selection and hyperparameter tuning, reducing the manual
workload on data scientists. The integration of Al-driven
solutions for intelligent resource management and automated
scaling is crucial for large-scale database environments. The
study also addresses challenges in managing heterogeneous
data sources and ensuring data quality, emphasizing the
importance of robust data governance frameworks for
effective machine learning deployment.

Akash Goeet al.,2023[42], The paper explored the
significant role of artificial intelligence (AI) and machine
learning (ML) in enhancing modern database systems,
particularly through the application of artificial neural
networks (ANN). It highlighted how ANNs and ML
techniques are utilized in various domains, including
healthcare, disaster management, and spatial information
analysis, allowing for improved data processing, predictive
analytics, and decision-making capabilities. By leveraging
large datasets and performing tasks such as classification,
regression, and clustering, AI and ML enable databases to
extract meaningful patterns from complex data, ultimately
leading to more informed decisions and efficient system
operations. This integration has transformed traditional
approaches, paving the way for smarter and more adaptable
database systems.

Yudish Teshal Badaet al.,2023[43], explored the use
of Al and machine learning in predictive modeling to improve
student performance in online learning environments,
especially during the COVID-19 pandemic. The Random
Forest classifier, a machine learning technique, achieved 85%

accuracy for grade prediction and 83% for engagement
prediction using centralized databases. The study emphasizes
the need for comprehensive data management, efficient
analysis, and decision-making, while addressing challenges
like data consolidation and information extraction from large
log files.

Suresh Daraet al.,2022[44], discussed the use of
artificial intelligence (AI) and machine learning (ML) in drug
discovery, highlighting their optimization of database
systems for storing and analyzing pharmaceutical data. Al
enhances decision-making at every stage of drug
development, including target validation and biomarker
identification, while ML algorithms facilitate efficient data
processing, allowing researchers to predict drug behavior
more accurately. The authors conclude that Al and ML
significantly improve drug discovery efficiency.

Mariusz Baranowskiet al.,2024[45], explored the
impact of Al and machine learning on sociology, highlighting
the need for sociologists to adapt by using quantitative
analysis of qualitative data to analyze socially constructed
realities influenced by digital technologies. It emphasizes the
role of databases in managing vast amounts of data in digital
environments, complicating traditional sociological inquiry.
The paper warns that without embracing these technological
changes, sociology risks becoming irrelevant and
transforming into a critique of digital interfaces rather than a
rigorous exploration of social dynamics shaped by Al and
machine learning.

Mohiuddin Babuet al.,2022[46], explored the impact
of artificial intelligence and machine learning on the textile
and apparel industry's database systems. It highlights how Al
can optimize decision-making, enhance operational
efficiency, and drive innovation in areas like product
discovery, supply chain management, and quality control.
The research emphasizes the need for organizations to utilize
both tangible and intangible resources to create agile,
responsive database systems that can adapt to the fashion
sector's changing demands. It also highlights the challenges
and opportunities associated with implementing these
advanced technologies.

Lubomir Hadjiiski et al.,2023[47], discussed the
rapid advancements in Al and machine learning, highlighting
their transformative impact on modern database systems. It
emphasizes deep learning techniques for developing
computer-aided diagnosis tools, crucial for healthcare
applications. The authors emphasize the importance of proper
data collection methods, rigorous training, validation, and
ethical considerations for Al algorithms' reliability and
generalizability. Adherence to best practices will accelerate
Al integration in clinical settings, improving patient care and
decision support.

Nikhitha Yathirajuet al.,2022[48], explored the use
of artificial intelligence and supervised machine learning in
improving cloud-based Enterprise Resource Planning (ERP)
systems. It highlights the importance of databases in this
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process and the benefits of Al integration. The study also
discusses the challenges faced during implementation and the
resources needed for successful integration. It suggests that
Al models can optimize workflows and decision-making
processes, while also addressing data security concerns
through intelligent monitoring.

Mireya Martinez-Garciaet al.,2022[49], reviewed
the challenges and advancements regarding the integration of
artificial intelligence (AI) and machine learning (ML) into
modern database systems, specifically within the context of
precision medicine. It highlighted how effective AI/ML
applications rely on managing vast and heterogeneous data
types stored in various database formats, thus necessitating
robust data integration strategies. The authors emphasized
that while large datasets can enhance the accuracy of AI/ML
models, complexities such as class imbalance and varied data
structures present significant hurdles. They discussed the
need for standardized metadata and guidelines to optimize
database queries, improve data governance, and facilitate
automated reasoning in healthcare analytics.

predicting perinatal complications, highlighting the
significant role of artificial intelligence (AI) in modern
database systems. The researchers analyzed a total of 98
articles to assess how ML methods can infer meaningful
connections from complex medical data stored in databases,
ultimately aiming to enhance decision-making processes in
healthcare by providing accurate predictions of pregnancy-
related risks.

Femmy Effendyet al.,2023[12], provided an in-
depth analysis of the role of machine learning (ML) and big
data in driving a paradigm shift in digital marketing. It
emphasizes how Al and ML have become integral to modern
database systems, enhancing predictive capabilities and
performance analytics. The authors discuss the need for
organizations to manage data effectively, ensuring quality and
consistency to leverage ML technologies. The paper outlines
various applications of ML in big data workflows, detailing
how these technologies help analyze massive datasets,
uncover patterns, and improve decision-making processes in
marketing. Ultimately, it highlights the challenges that
businesses face in data management while stressing the

Ayleen Bertiniet al.,2022[50], investigated the importance of technological adaptation in a rapidly
application of machine learning (ML) techniques in transforming digital landscape.
5. DISCUSSION AND COMPARISON
Table 1: Comparison among the reviewed works.
# Authors Year Focus Area Key Findings Challenges Applications
. Cro and  water
. Al enhances productivity, . . P .
Sanchita . - .. ' Data integrity and management, soil
1 2024 Agriculture efficiency, and  decision- (s
Saha et al. . . accessibility management, pest
making in agriculture .
detection
.. . . D li
Nitin . Al-driven methodologies ata . quality, .
. Big Data | . computational loT data analysis,
2 Liladhar 2024 . decipher complex patterns and . . L
Analytics . demands, ethical social media insights
Rane et al. extract insights
concerns
ML enhances intelligence Data management, Situational
Yijie Weng . . .
3 et al 2024 Defence  gathering, threat detection, and privacy, awareness,
' decision support algorithmic bias  operational efficiency
. Ethical issues,
Mohamed Al improves database . - .
Computer . interpretability,  Data retrieval, pattern
4 Khaleel et 2024 _ . management, processing, and .
Science o . resource recognition
al. predictive modeling .
constraints
Search . . Cloud computing,
I ... Al improves search accuracy Data  processing
5 Jiayi Wang 2024 Optimizati . L user preference
and scalability limitations -
on prediction
Al improves resource Scalability, -
Yao Lu et Cloud e P y Al model training,
6 2024 . utilization and cost resource .
al. Computing . inference processes
management allocation
. Al  enhances  automation, .
Ashraful Big Data . ata privacy, Large-scale data
7 2024 . schema matching, and data . . .
Islam et al. Integration ethical issues processing

cleansing
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# Authors Year Focus Area Key Findings Challenges Applications
Asem Energy . . .
. Al tion Impl tat H
8 Alzoubi et 2022 Manageme improves engrgy prediction Imp eme'n ation ome energy
al t accuracy and efficiency complexity management systems
. .. Al timi Workl
Lailan Haji Cloud .OpImIZES resource Aor o.ad Autonomous database
9 2020 . allocation and database adaptation
etal. Computing e systems
scalability challenges
Al facilitates interactive data Data .
Mahyar . . - . Dairy herd
10 . 2023 Agriculture analysis and predictive preprocessing
Amini et al. . management
modeling challenges
. .. Automated indexing,
Hemanth Al enhances query execution Data complexity u ndexing
11 2022 Databases S reinforcement
Gadde et al. and optimization and volume .
learning
Maciej . .
Ph Al - L D
12 Staszak et 2022 . armaceu . |mproves . drug-target Data quality issues rug . rep yrpt_)smg,
al ticals interaction analysis target identification
Geo-
Fatemeh Water - . .
. Al enables predictive modeling spatiotemporal Hydrolo
13 Ghobadi et 2023 Manageme . predi }V ng spatl . P Y . gy_
al it and decision-making modeling sustainability
' challenges
Workforce
Amit Al job roles emphasize Curriculum -
14 2022 Developme ; . . Al workforce trainin
Verma et al. ntv P technical and soft skills adaptation W 'ning
15 Yang Bao et 2024 Finance AI enhances fraud detection in Data quaI!ty, Real.—tlrr?e fraud
al. financial systems model complexity monitoring
Jeshwanth
16 Reddy 2025 Databases Al automates mod.el training, Heterogeneous Scalable Al
Machireddy hyperparameter tuning data management deployment
etal.
17 Akash Goel 2023 Multidoma Al improves data processing Data pattern Healthcare, disaster
etal. in and analytics extraction management
Yudish Al enhances  grade ~and Data consolidation Online learnin
18  Teshal Bada 2023 Education engagement prediction . g
issues systems
etal. accuracy
19 Suresh Dara 2022 Eharmaceu Al op_tlmlzes tfirget_\{allc.iatlon Complex datasets Pharmaceutical
etal. ticals and biomarker identification research
Mariusz Al enables uantitative Traditional
20  Baranowski 2024 Sociology . . _q research Social data analytics
analysis of qualitative data
et al. adaptation
21 Mohiuddin 2022 Fashion Al _optlmlzes supply chain, Implementation ProFiL_Jct dl_scovery,
Babu et al. quality control challenges decision-making
2 Hl;z?iriz::i 6t 2023 Healthcare AI enh_ances computer-aided Data_ collection Clinical decision
al diagnosis (CAD) tools quality support
Nikhitha . ) _ . .
o Enterprise Al improves ERP efficiency Data security Cloud-based business
23 VYathiraju et 2022 . .
al Systems  and security concerns operations
Mireya Al improves predictive Data  intearation
24 Martinez- 2022 Healthcare analytics for personalized g Medical diagnostics
. - challenges
Garcia et al. medicine
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# Authors Year Focus Area Key Findings Challenges Applications
25 Ayle_er_1 2022 Healthcare Al-driven _models enhance Algorlthmlc Womeps healthcare
Bertini et al. pregnancy risk assessment biases strategies
Femmy . . . .
. Al tive Dat lit t h
26 Effendy et 2023 Marketing . !rpproves predlc ive Da a' quality and Cus omer behavior
al capabilities and analytics consistency analysis

remain critical challenges. Al-driven databases must address
data integrity issues to ensure unbiased and transparent
automated decisions. Scalable infrastructures are required to
support  Al-driven applications, and responsible Al
deployment is essential for the sustainable adoption of Al in
database systems.

6. EXTRACTED STATISTICS

The frequency analysis of Al and Machine Learning
(ML) applications across different domains highlights key
trends and focus areas. In terms of research distribution,
Databases (3 studies), Healthcare (4 studies), and Cloud
Computing (2 studies) are among the most frequently
explored fields. Other notable domains include Big Data
Analytics, Defense, Agriculture, Pharmaceuticals, Finance,
Education, and Marketing, each receiving significant
attention. The growing interest in Al's role in healthcare and
databases reflects the increasing reliance on intelligent
systems for predictive diagnostics, medical research, and

automated data management, as seen in figure2.

4.5

35

2.5

15

Al has significantly impacted database applications
across various industries, including agriculture, healthcare,
defense, cloud computing, education, marketing, and finance.
In agriculture, Al enhances productivity through predictive
modeling, precision farming, and crop management,
optimizing resource allocation and increasing yield. In
healthcare, Al-driven analytics improve medical diagnoses,
drug discovery, and personalized treatment plans by
processing vast patient data and predicting disease outbreaks.
In defense, Al-powered intelligence gathering and threat
detection systems enhance surveillance, cyber defense, and
risk assessment. Cloud computing optimizes database
scalability, cost efficiency, and security through automated
resource allocation. In education, Al personalizes learning
experiences by analyzing student performance, while in
marketing, Al enhances customer insights, behavioral
analytics, and targeted advertising. In finance, Al-powered
algorithms prevent fraud and risk assessment, ensuring
regulatory compliance. However, ethical concerns, data
privacy issues, high computational costs, and algorithmic bias
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Figure 2: Statistical representation about the Focus Area.

research focusing on refining existing models, overcoming
computational challenges, and improving real-world
applications, as seen in figure3.

From a chronological perspective, most studies were
published in 2024 (10 studies), followed by 2022 (9 studies),
2023 (5 studies), and 2025 (1 study). This trend suggests that
Al and ML applications are rapidly evolving, with recent
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Figure 3: Statistical representation about the Years.
ensuring Al-driven systems are accurate, fair, and scalable. The primary challenges faced by Al and ML
Fields such as healthcare, finance, and big data integration implementations revolve around data quality issues, ethical
particularly struggle with ethical concerns and the complexity concerns, algorithmic biases, and resource constraints.
of handling vast, heterogeneous datasets, as seen in figure4. Specifically, data integrity and accessibility, computational

demands, and privacy concerns are major obstacles in
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Figure 4: Statistical representation about the Challenge.
agriculture and energy management apply Al for crop In terms of practical applications, Al and ML are
monitoring, energy prediction, and sustainability efforts. widely used for fraud detection, automated indexing, real-
Furthermore, Al is instrumental in pharmaceutical research, time monitoring, pattern recognition, predictive analytics,
social data analytics, education, and marketing, improving and resource optimization. Industries such as finance,
both efficiency and accuracy in various tasks, as seen in healthcare, and cloud computing leverage Al to enhance

figures.

security, decision-making, and scalability, while sectors like
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Figure 5: Statistical representation about the Application.

7. RECOMMENDATIONS
To fully leverage Al in modern database systems,
researchers and industry professionals should:
e Develop standardized protocols for Al model
training and data governance to ensure consistency
and reliability across different applications.
e Enhance Al transparency and explain ability to
reduce biases and improve trust in Al-driven
decision-making.
e Strengthen cybersecurity measures to safeguard
sensitive data from cyber threats and unauthorized
access.
o Invest in scalable infrastructure to support Al-driven
database applications, ensuring adaptability to
growing data demands.
o Foster interdisciplinary collaboration to integrate Al
seamlessly into database management, promoting
innovation and knowledge sharing across industries.
e Encourage regulatory frameworks that promote
responsible Al usage and mitigate ethical concerns
associated with Al-driven databases.
8. CONCLUSION

Artificial intelligence (Al) and machine learning
(ML) are continuously redefining the landscape of current
database systems by providing novel solutions to difficult
data difficulties. Different types of businesses may benefit
from better automation, improved decision-making skills,
and streamlined resource management thanks to databases
that are powered by artificial intelligence. It is still essential
to solve ethical, security, and scalability challenges in order
to ensure sustainable adoption of artificial intelligence,
despite the fact that the advantages of integrating Al are
enormous. The interpretability of artificial intelligence should
be improved, data privacy standards should be strengthened,
and adaptive Al-driven database solutions should be
developed as the primary emphasis of future research. The

ongoing development of databases that are driven by artificial
intelligence offers a great deal of potential for a variety of
sectors, and it will shape the future of intelligent data
management. They will play an ever more significant role in
database systems as artificial intelligence technologies
continue to progress, which will drive additional innovation
and efficiency.
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