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Abstract:

Purpose: In this paper, the changing role of Database Management Systems (DBMS)
for supporting big data applications and analytics and the challenges and opportunities
of embedding such advanced analytics for intelligent decision making is examined.

Design/Methodology/Approach: To assess the latest advancements in modern database
architectures and analytics, a narrative review of literature in the field was performed,
which was published primarily between 2020 and 2026.

Findings: While some new technologies offer greater scalability and analytical power,
traditional DBMS technologies continue to be vital for transaction processing, even if
they present implementation and skills challenges, data governance, cybersecurity and
legacy integration issues.

Implications: Big data enables businesses to gain valuable insights, however, the
implementation of hybrid and Al-powered databases, data governance, and upskilling
employees will maximize the benefits of big data analytics.

Originality/Value: The paper offers a holistic and up-to-date overview of modern
DBMS and big data analytics and identifies new database technologies as key enablers
of intelligent decision making.
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INTRODUCTION

The digital revolution has transformed the
way organizations create, store, process
and leverage data in the digital world to
inform decision-making. New
technologies like cloud computing,
Internet of Things (IoT), artificial
intelligence (AI), social media, mobile
apps, enterprise information systems and

smart sensors have enabled an
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unprecedented volume, velocity, variety,
veracity and value of organization data.
Wamba et al. (2020) highlighted that this
surge in digital data has turned data into a
‘strategic asset of the organization,
allowing organizations to shift from
intuition-based  decision = making to
evidence-based decision making, which
will boost efficiency, innovation and

competitiveness. Likewise, Chatterjee et
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al. (2021) observed that big data analytics
is playing a pivotal role in the strategies
organizations are adopting to transform
complex data into valuable insights that
help in making better decisions for
planning and sustainable development.
Database Management Systems (DBMS)
have been given a new shape, as data is
becoming an important resource in the
organization. Traditionally databases were
designed to store, organize, retrieve,
secure, ensure data integrity, consistency,
and reliable transaction processing.
Relational database management systems
(RDBMS) were the most widely used
database model for decades, offering
efficient data management solutions with
structured formats and well-established
query languages, as well as robust
transactional support. However, Yaqoob et
al. (2016) explained that the advent of big
data environments has unveiled the
shortcomings of traditional relational
databases, especially when dealing with
large datasets that have a wvariety of
formats, high processing speeds, and
distributed computing needs. As a result,
database management has grown beyond a
storage technology, and can now be
considered a smart infrastructure that
enables Al applications, machine learning
models, sophisticated analytics, and real-
time decision-making. Today's digital

world produces huge amounts of data from
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a range of different data sources, some of
which are heterogeneous, such as
enterprise  resource planning (ERP)
systems, electronic  health records,
financial transactions, social media
websites, smart devices, web applications,
and environments connected to the Internet
of Things (IoT). These sources generate
structured, semi-structured, and
unstructured data, which cannot be stored
in conventional databases and analyzed
using conventional methods, as the data is
not uniform in structure and lacks a rigid
format, (Duong, 2024). Hence,
organizations are increasingly turning to a
strategy of building integrated data
ecosystem to integrate  operational
databases with analytical platforms for
predictive modelling, real-time analytics,
and intelligent decision support. This shift
is part of a larger shift of siloed data
management methods to integrated
architectures that aim to optimize the value

of the information that an organization has.

In the era of the Fourth Industrial
Revolution (Industry 4.0) and the new
Industry 5.0, the use of big data analytics
is becoming a powerful technological tool
to drive organizational intelligence.
Chatterjee et al. (2021) noted that
analytical techniques like descriptive,
diagnostic, predictive, and prescriptive

analytics can be used to detect patterns,
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predict future trends, optimize processes,
and facilitate data-driven decision-making.
In addition to traditional analytical
techniques, AI and machine learning
algorithms have also become a significant
part of the organization's analytical
functions. Dwivedi et al. (2023) noted that
Al enables analytical processes to be more
intelligent, predictive and automated in
large-scale and complex datasets. All these
advancements underscore the growing
need for database environments that can
effectively handle advanced analytics and
intelligent  decision-making.  Although
these technological advances have come a
long way, combining big data analytics
with traditional databases is still a
challenging task. Many traditional
database environments have been created
to handle online transaction processing
(OLTP), structured data and to support the
normal operations of a business rather than
continuous analysis of large and varied
datasets. Ding et al. (2024) pointed out that
the data lakehouse architecture has
attracted interest due to its flexibility of
data lakes and accountability and
reliability of traditional data warehouses.
These innovations allow organisations to
handle a variety of data formats and
facilitate machine learning applications
and large-scale analytics in a single
environment. The union of database

management systems and big data
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analytics, therefore, has become a strategic
need for organizations aiming to achieve
sustainable competitiveness. Wamba et al.
(2020) showed that companies that are
able to successfully integrate their
transactional databases with analytical
ones, can benefit from increased
operational efficiency, customer
relationship management, supply chain
processes and forecasting. Similarly, in the
same context, Chatterjee et al. (2021)
highlighted that data-driven capabilities
are crucial for organizations aiming at
ongoing innovation and better decision
making. Database management is no
longer considered a strictly technical task
of data storage but as a strategic
competence that enables the
transformation and intelligence  of
organizations based on knowledge.
However, there are still a number of
obstacles to the effective use of integrated
database and analytics environments. A
major challenge to adoption, as pointed out
by Sunmola et al. (2021) was identified to
be the data governance, cyber security,
regulatory compliance, skills shortage,
implementation costs and organizational
resistance. Furthermore, as autonomous
database systems, Al technologies, edge
computing and real-time streaming
analytics continue to evolve quickly,

organizations must continually enhance

their technological infrastructure and
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human expertise. To realise the full
potential of data-driven technologies, it is
vital that challenges are overcome to make
the technologies more accessible and

usable.

While there are many studies that focus on
database management systems and big
data analytics individually, few recent
studies have studied the evolution of
modern database architectures to enable
intelligent analytics and organizational
decisions. The chasm is especially
noteworthy in the context of the recent
advancements in artificial intelligence,
database

cloud-native technology,

autonomous database management
systems, and lakehouse architectures.
However, these developments require a
thorough grasp of them in order to create
strategies that will meet the needs of
organizations and researchers in handling
the growing and more complex digital data
environment. In this context, the present
paper critically examines the changing
nature and the growing significance of
databases as a support infrastructure to big
data analytics, and the problems and
prospects of embedding powerful analytics
features into modern database systems. In
particular, it traces the history of database
management technologies, introduces

fundamental concepts and dimensions of

Big Data Analytics, presents the state of
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the art in database architectures for large-
scale analytics, and discusses the
integration  challenges, technological
opportunities, and offers a few examples in
various sectors. Lastly, strategic
recommendations for building resilient,
scalable, intelligent, and analytics-ready
database = ecosystems  that  support
evidence-based decision making in today's

digital world are offered.

Evolution of Database Management

Systems in the Era of Big Data

Database Management Systems (DBMS)
have been evolving over time as the
technologies used for managing
information in the organization evolve to
meet the changing information
requirement and advances in the
computing technology. Originally, DBMS
were designed to manage structured
transactional data, but they have evolved
into intelligent, distributed and scalable
platforms that can be used for more
advanced analytics and real-time decision
making. This shift, as noted by Yaqoob et
al (2016), has been primarily due to the
explosion of digital data, technological
advances, and the need for data-driven
organisational intelligence. The relational
database model, introduced by Codd
(1970), marks the beginning of modern

database management, as it solved the

problems of the traditional file-processing
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approach to data management by making

more efficient use of data organization,

consistency,  integrity, and  query
management. Relational Database
Management Systems (RDBMS)

eventually came to be adopted as the
standard enterprise data architecture due to
their ability to handle structured data,
SQL-based operations and reliable
transaction processing. The advent of Web
technologies, cloud services, social media,
mobile apps, and the Internet of Things
(IoT) devices, however, created a
tremendous amount of structured, semi-
structured and unstructured data that posed
a significant challenge to the scalability
and flexibility of traditional relational
systems. Duong (2024) highlighted that
data environments in today's era demand
database architectures that offer high
efficiency and availability for handling
various and fast-growing kinds of data.
NoSQL databases arose to offer more
scalable, distributed storage and flexible
schemas for large data applications,
addressing these drawbacks. NoSQL
technologies are more flexible than
traditional relational databases,
accommodating a variety of data models,
such as documents, keys and values,
column families and graph structures,
which makes them ideal for dynamic

digital environments. Moniruzzaman and

Hossain (2020) have wunderscored that
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NoSQL databases are significant to handle
the large-scale applications due to their
flexibility, and Yaqoob et al. (2016) have
further emphasized the importance of
NoSQL databases in high volume and high
velocity data processing. But the
requirement for scalability and high
transactional consistency led to the
creation of a hybrid of distributed
computing and relational database features
— NewSQL databases. According to
Grolinger et al. (2013), NewSQL
technologies offer organizations
transactional reliability in their
applications, while also enabling them to
be distributed and large-scale. With the
advent of cloud computing, the evolution
of databases gained another boost as
cloud-native database platforms evolved
that provide elastic scalability, automated
management, high availability and a built-
in analytical feature. Chatterjee et al.
(2021) find that cloud-based database
systems have made it easier for
organizations to manage complex data
environments, with a decrease in
infrastructure limitations. Likewise,
distributed data processing systems like
Hadoop Distributed File System (HDFS),
Apache Spark, Apache Kafka, and Apache
Flink have enhanced the management of
big data, enabling large-scale data storage,

parallel processing, and real-time analysis.

These technologies are instrumental in the
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efficient processing of data and analytical
ability, making it a critical part of today's
data ecosystems, as mentioned by
(Sunmola et al., 2021). The last few years
have seen a growing trend towards using
Al and machine learning in database
management to create more intelligent and
autonomous

systems. Al-powered

database  platforms can  streamline

processes like query  optimization,

performance monitoring, resource
management, and anomaly detection,
enhancing efficiency and minimizing
administrative complexity (Dwivedi et al.,
2023). In addition, Ding et al. (2024)
discussed how a data lakehouse
architecture is an important innovation that
leverages the flexibility of data lakes with
the governance and reliability of
traditional data warehouses, allowing for
the centralized management of various
data types for data analysis and machine

learning use cases.

Wamba et al. (2020) pointed out that
today's database systems are more focused
on scalability, interoperability, real-time
processing and intelligent use of resources
to satisfy the needs of data-intensive
enterprises. Further, emerging
technologies like vector databases, edge
databases, multimodal data platforms and
autonomous cloud databases are another

testament to how future DBMS would be
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viewed as intelligent systems that combine
data management, artificial intelligence
and advanced analytics (Chatterjee et al.,
2021; Dwivedi et al., 2023). This is the
technological evolution that underlies the
rise in significance of big data analytics in

today's business world.

Understanding Big Data Analytics and
Its Role in Contemporary Decision-

Making

Big Data Analytics (BDA) is a significant
change in today's information management
and organizational decision-making. In
contrast to the more traditional analytical
methods, which typically dealt with
structured and limited data sets, modern
organizations produce large amounts of
structured, semi-structured and
unstructured data, created with digital
technology, such as cloud computing, Al,
social networks, mobile apps and Internet
of Things (IoT) hardware. Mikalef et al.
(2020) highlighted that advanced analytics
capabilities have become essential for
organizations to leverage complex data
and extract meaningful insights crucial for
strategic  planning, innovation, and
competitive advantage. Likewise,
Chatterjee et al. (2021) mentioned that big
data analytics allows businesses to shift
from the past and into a future of
proactivity and prediction, using powerful

computational  methods. Big Data
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Analytics is the systematic process of
collecting, processing, analysing and
interpreting large and complex data sets
using technologies such as artificial
intelligence (AI), machine learning (ML),
data mining, cloud computing and
distributed processing frameworks. These
technologies can help organizations find
patterns, relationships, and trends in their
data in real time from multiple sources, as
Duong (2024) explained. The volume,
velocity, variety, veracity, and value are
referred to as the 5Vs of big data.
Gandomi and Haider (2015) say that the
concept volume is the vast amount of data
generated, velocity is the rate of data
creation and processing, variety is the
range of data formats, veracity is the
trustworthiness and quality of the data, and
value is the capacity to convert data into
knowledge. Yaqoob et al. (2016) also
noted that the new data environments often
come with new dimensions such as
variation and volatility, showing the
increasing complexity  of  digital
information environments. BDA is heavily
dependent on the quality of the
information management system it is built
on. Duplication, data inconsistencies,
incompleteness, and security
vulnerabilities are potential challenges that
can decrease decision outcomes accuracy
and diminish outcomes values, as noted by

(Sunmola et al., 2021). Hence, the
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database management systems form the
bedrock of big data analytics by enabling
efficient storage, integration, retrieval,

governance and processing of data.

The Role of Database Management
Systems in Supporting Big Data
Analytics

Database Management Systems (DBMS)
are essential for the infrastructure of
effective big data analytics as they ensure
efficient collection, storage, organization,
security, and accessibility of data for
analysis. While big data analytics is
commonly linked  with artificial
intelligence, machine learning and high-
end analytical tools, the quality of the data
used, and its availability, are also crucial to
the accuracy of analytical results. Yagoob
et al. (2016) noted that DBMS is no longer
just about storage but is also a strategic
platform to enable enterprise intelligence
and decision-making based on data.
Historically, traditional relational database
management systems (RDBMS) have been
at the heart of organizational information
management offering data consistency,
integrity, security and reliable transaction
processing. According to Grolinger et al.
2013, relational databases are still relevant
due to their maturity and the fact that they
are able to accommodate critical business
processes, which require accuracy and

consistency. The advent of big data
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environments, however, has pushed
database technologies beyond traditional
relational architecture as they become
increasingly complex with the need for
dealing with high volume, high velocity
and highly diverse data. For this reason,
NoSQL databases, distributed systems,
cloud platforms and hybrid database
designs are becoming commonplace to
better Scalability and Flexibility in today's
fast-paced organizations. In a discussion
about using NoSQL technologies, Duong
(2024) stated that these options are
especially useful when dealing with
dynamic data sources, like social media
content, sensor data, or multimedia data,
due to their flexible schemas and
distributed storage capabilities. In addition
to its storage and scalability capabilities,
DBMS play a crucial role in big data
analytics by managing the quality of data
and implementing data governance. High-
quality analytic results are dependent on
high-quality, consistent and secure data
sources. This paper by Sunmola et al.
(2021) emphasized that the modern
Database platforms are increasingly
embracing the concepts of governance like
metadata management, access control, data
lineage, and data quality monitoring to
ensure the reliability of the data and to
meet the requirements of regulatory
compliance. These features empower firms

to leverage their data assets more
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effectively, understand and control them.
Another way in which DBMS improves
analytical performance is by providing
efficient data retrieval, optimization of
queries, and processing large data
volumes. Modern database engines use
sophisticated methods like indexing,
parallel processing, in-memory databases
and distributed execution to handle large
analytical workloads. In fields where quick
information access can impact the
functioning and service, these capabilities
are of particular significance, as Chatterjee
et al. (2021) noted. Additionally, DBMS
can provide real-time analytics capabilities
by integrating with other technologies like
Apache Kafka, Apache Spark and Apache
Flink, which allow them to process data
streams continuously. Wamba et al. (2020)
found that having a real-time analytical
component along with a good data
management infrastructure leads to more
agility and competitive advantage for the

organization.

Integrating Big Data Analytics into

Existing Database Management
Systems: The Need and Strategic

Importance

With the increased reliance on the data-
driven decision-making strategy, there is a
growing need for the integration of Big
Data Analytics (BDA) and existing
Database Management System (DBMS) in
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modern organizations. While traditional
databases allow companies to keep
enormous amounts of data and manage
them, the social media, Internet of Things,
(IoT) devices, cloud-based applications,
mobile technologies, and Al-enabled
systems have created complex data
environments that demand advanced
analysis capabilities. Mikalef et al. (2020)
highlighted the need for organizations to
move beyond the silo mentality and
embrace a more holistic approach to data
management, including the use of
analytical intelligence and reliable
database infrastructures. In the past,
operational databases and analytical
platforms were distinct and used to
perform different jobs: The operational
ones were used to handle regular
transactions, while analytical ones were
for supporting historical analysis and
reporting. But this divide is becoming less
effective in an ever-changing digital world
where businesses need timely information
from data that is both historical and real-
time. By leveraging analytics capabilities
within the database infrastructure,
Chatterjee et al. (2021) highlights that
decision-making speed, responsiveness,
and organizational adaptability are
enhanced. It allows the integration of
structured, semi-structured and

unstructured data from various sources,

helps break down data silos, and provides
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a single analytical environment to facilitate
holistic decision-making (Yaqoob et al.,
2016). Conventional relational database
architectures have restricted capability in
handling big data characteristics, which
also enhances the need of integrating it
with DBMS. While traditional systems
work well for structured data with clear
schemas, modern organizations demand
systems that can manage large amounts of
data, fast data generation and various data
formats. Hybrid database architectures that
integrate relational, NoSQL, distributed
artificial

computing, cloud, and

intelligence technologies enable
organizations to keep data reliable, and
also provide higher scalability and
flexibility, explained Grolinger et al.

(2013).

One of the key benefits of combining BDA
with DBMS is that it provides real-time
decision making capabilities. There is a
growing need for organisations to have
access to up-to-date information, not only
as a result of periodic reporting on
historical data. Integrated analytical
environments enable real-time processing
of streaming data, so that institutions can
quickly respond to situations that arise. For
example, financial institutions can detect
fraudulent transactions instantly,
healthcare providers can keep track of

patient health status at all times and
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retailers can make inventory decisions in
response to evolving consumer habits.
Effective data management and real-time
analytics are more likely to provide
organizations with operational agility and
competitive advantage, as mentioned by
Wamba et al.,, (2020). To enhance data
accessibility and analytical performance,
operational and analytical workloads are
now able to run in an interconnected
environment, such as a data lakehouse or
cloud-based analytical platform (Ding et
al., 2024). Integrated platforms also
enhance data governance capabilities with
centralized data governance capabilities
like metadata management, security,
access control and compliance. The
abilities of these governances have a
greater significance in sensitive sectors
like healthcare, banking, education, and
government, where data accuracy and
accountability are essential, as Sunmola et

al. (2021) stated.

Contemporary  Database Systems

Supporting Big Data Analytics

The growing complexity of today's data
environments has given rise to a variety of
different database architectures that can
meet the demands of big data analytics.
Modern analytical environments, unlike
traditional database applications which
emphasized primarily on structured data

storage and transaction  processing,
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demand systems that can handle large
volumes of data, various formats,
streaming data, distributed processing, and
Al applications. As a result, relational,
NoSQL, NewSQL, distributed, cloud-
native, and intelligent database systems are
gaining popularity as they are found to be
well suited to the type of data, scale,
security, and analytical goals of certain

organizations (Yaqoob et al., 2016).

Relational Database

Systems (RDBMS)

Management

Relational DBMS are still important to the
data management of organizations, thanks
to their maturity, reliability, and support
for structured data processing. RDBMS
are based on the Codd relational model
(Codd, 1970) which organizes data into
structured tables of data with relationships
between them, consistency, integrity,
security and  efficient  transaction
processing through SQL (structured query
language). While big data has created its
own set of challenges, relational databases
remain integral to the very core of
organizational functions that deal with
financial data, administrative information,
customer databases and more. Grolinger et
al. (2013) noted that the modern relational
databases have undergone innovation
including cloud deployment, parallel

processing, distributed features, and in-

memory computing, that enable them to
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play a more active role in the analytical

environment.
NoSQL Database Systems

The NoSQL databases are an answer to the
scalability and flexibility constraints of the
traditional relational databases approach.
NoSQL databases allow for flexible
schemas and variety of data models, such
as document-oriented, key-value, column-
family and graph databases, unlike
RDBMS. These are essential features that
enable them to handle various types of
data, such as heterogeneous data from
social networks, the Internet of Things,
web, and multimedia applications.
According to Duong (2024), NoSQL
databases are playing a vital role in big
data analytics due to their horizontal
scalability, distributed storage capabilities,
and ability to process large-scale data
streams  efficiently. = Other NoSQL
solutions offer less consistency than
relational databases, however, and might
pose problems with standardization and
administration. So many organizations are
using a hybrid model that leverages the
flexibility of NoSQL while retaining the

reliability of relational databases.
NewSQL Database Systems

NewSQL databases came into existence
because they needed to be scalable and

provide strong transactional consistency.
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NewSQL platforms offer distributed
processing of modern architectures, with
the reliability and SQL compatibility of
relational systems, allowing for large-scale
transactions and analytical workloads
within integrated environments. Grolinger
et al. (2021) cite the banking, telecom and
ecommerce industries as examples of
sectors where organizations can benefit
from NewSQL technologies for both
providing accurate transactional
management capabilities and supporting
high performance analytics. These systems
illustrate the evolution of the database
architecture and how it is developing to be

able to support both operational functions

and advanced analytical needs.
Distributed Database Systems

Distributed database systems are crucial
for big data analytics because they allow
for storing and processing data across
several interconnected computing nodes.
This  architecture  provides  better
scalability, availability, fault tolerance, and
processing power because it enables
computational tasks to be performed in
parallel. HDFS, Apache Spark, and
Apache Flink are examples of technologies
that have become integral to today's
analytical ~ environments  that  are
challenged with processing large amounts

of data for real-time analytics. According

to Sunmola et al. (2021), distributed
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database technologies are used to tackle
computational challenges of large data sets
in organizations. These systems have,
however, other challenges associated with

them, including those of synchronization,

consistency management, network
communication, and system
administration.

Cloud-Native Database Platforms

The advent of cloud computing has
ushered in a completely new way to
manage databases with flexible and
scalable solutions for data storage and
analytics. Cloud-native database platforms
enable businesses to tap into computing
resources as needed and shift away from
the need for such physical infrastructure.
These platforms offer scalable storage,
automated management, analytics, security
features, and disaster recovery
options.These platforms are capable of
offering scalable storage, automated
management, analytical features, security
and disaster recovery capabilities.
Chatterjee et al. (2021) argued that the
CFTs are proven to be a significant factor
in driving digital transformation by
empowering organizations to leverage
state-of-the-art analytics without the need
for substantial on-premise infrastructure.

However, the issues of privacy and

security of data, their regulatory adherence
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and vendor dependency demand good

governance.

Data Warehouses, Data Lakes, and

Lakehouse Architectures

In addition to operational databases,
organisations are increasingly turning to
specialized architectures such as data
warehouses, data lakes and data
lakehouses for analytics. Data warehouses
enable structured historical analysis and
business intelligence applications, whereas
data lakes are flexible data storage
solutions for large quantities of
unstructured, semi-structured, and
structured data. Data lakehouse is a new
model, which brings together the
flexibility of data lakes and the
governance, reliability and transactional
nature of data warehouses. Ding et al.
(2024) explained that lakehouse platforms
enhance  analytical  efficiency by
minimizing data duplication and offering a
single platform for accessing data for BI,
machine learning, AI applications, and

more.

Emerging Intelligent Database Systems

and Vector Databases

More recently, Al has enabled the
development of intelligent database
systems to enable new data analysis
applications. Vector databases allow for

the storage and retrieval of high-
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dimensional representations of data
objects, such as those in natural language
processing, recommendation systems,
image analysis and other generative Al
applications. In addition, as machine
learning becomes a critical component of
database systems, it is increasingly used to
automate various tasks including query
optimization, indexing, security
management, performance monitoring and
resource allocation, etc. Dwivedi et al.
(2023) emphasized that these smart
features signify the shift towards self-
managing database environments that can
adjust to evolving workloads and
organizational needs. In general, modern
database systems exhibit a shift from
separate storage solutions to unified,
intelligent and analytics-focused
databases. No one architecture can meet
the needs of all enterprises, so more and
more enterprises are adopting multi-model
and hybrid architectures, which integrate

multiple technology types based on the

needs for data and analysis.

Challenges of Integrating Big Data
Analytics into Existing Database

Management Systems

The incorporation of Big Data Analytics
(BDA) in Database Management Systems
(DBMS) offers many opportunities to
improve the intelligence of an organization

and decisions based upon such
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information, but it is a complex task,
requiring both technological,
organizational and managerial challenges.
Organizations face challenges of data
diversity, scalability, interoperability,
security, governance, cost, and human
expertise, especially as many organizations
are still using legacy  database
infrastructure that were designed for
traditional transaction processing data, and
not for the modern environment of big
data. The barriers to successful integration
were highlighted by Sunmola et al. (2021)
and it is essential that the barriers to
successful integration are understood for

effective implementation and for the

sustainability of integration.

Data Heterogeneity and Integration

Complexity

One of the significant challenges in the
integration of BDA with the existing
DBMS is the management of diversity of
data present in a multitude of sources such
as enterprise system, mobile, IoT sensors,
social media, cloud services, and external
applications. They generate structured,
semi-structured and unstructured data in
different formats, structures and quality
levels, making the processing of these data
sources challenging. Traditional database
systems have a structured data model with
a fixed schema, while big data systems

demand flexible data handling techniques,
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especially when dealing with text, images,
videos, and machine-generated
information, said Yaqoob et al (2016). As
a result, an organization needs advanced
integration mechanisms such as APIs, data
transformation tools, as well as
interoperability frameworks to enable the
linkage of relational databases with
NoSQL platforms, cloud systems and
distributed analytics solutions. If they do
not have effective integration strategies,
then their organizations may suffer from
disjointed data environments that hinder

their ability to make the best use of data

analysis.

Scalability and Performance

Limitations

The other area of difficulty is that the
current database infrastructure is not
capable of handling current workloads'
volume, velocity, and complexity.
Structured data systems are designed for
data retrieval and transactional processing,
while big data analytics demands
continuous analytics of huge amounts of
data and complex computations. Chatterjee
et al. (2021) explained that there is an
increasing demand for organizations to
have a database environment that can
handle the demands of real-time analytics,
high-performance computing and large-

scale data processing. But, for more

complex or intensive analytical workloads
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like machine learning operations, complex
queries, and streaming data analysis,
conventional systems might not be able to
cope. While these platforms and
architectures offer scalable solutions, they
can be quite complex and costly to migrate

to.
Data Quality and Consistency Issues

Analytical results must be dependable, and
this is largely due to the quality of the data
on which it is based. When using
information from  several sources,
however, there are potential problems with
incomplete, inaccurate, duplicate, outdated
or inconsistent information. Such data
quality issues can have a detrimental
impact on analytical models and
predictions may be incorrect, as well as
decision making. The importance of good
data governance to trustworthy analytical
environments was  emphasized by
(Sunmola et al., 2021). It is important for
organizations to have clear policies
regarding the ownership, management,
standardization, validation and quality
monitoring of their data to guarantee that
these integrated databases deliver accurate

and dependable information for the

decision-making process.
Security, Privacy, and Ethical Concerns

The merging of BDA and DBMS further

magnifies issues of cybersecurity, data
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privacy and ethical data utilization. The
amount of information within integrated
systems grows as organizations integrate
from multiple sources; and as such, the
risk of unauthorized access, cyber attacks,
and data breaches escalates. Dwivedi et al.
(2023) pointed out new areas of concern
such as algorithmic bias, lack of
transparency, and unauthorised use of
personal data, as artificial intelligence and
machine learning become more prevalent
in their use. Therefore, organisations need
to put robust security measures in place
such as encryption, identity management,
access control, auditing systems and
privacy-preserving technologies. Strategies
for complying with data protection
regulations also involve sensitively
handling matters of consent, data
ownership, data storage and

accountability.

Legacy System Compatibility and
Migration Challenges

Today, many organizations continue to
rely on legacy database systems with the
valuable information they contain, but
which don't offer the flexibility and
processing power needed for modern
analytics. Replacing these systems as soon
as possible can be difficult, as they are
often essential to the company's systems
operations. Any migration process can

thus face issues of compatibility,
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disruption, cost and complexity. In
response to these concerns, many
organizations are turning to hybrid
architectures, enabling the co-existence of
traditional relational databases with today's
analytical tools. These methods help to
gradually modernize and minimize
migration risks and contribute to
continuous  organizational functioning,

Grolinger et al, (2013) explained.

High Implementation Costs and

Resource Requirements

Implementing an integrated BDA and
DBMS platform will involve significant
infrastructure, cloud, analytical, cyber
security, software platform, and
maintenance costs. In addition to cost of
technology, there is a need to invest in
training, system upgrades, and ongoing
innovation. While cloud solutions offer
flexible and scalable options, managing
costs and assessing vendors will still be

vital for sustained adoption.
Shortage of Skilled Professionals

Beyond technology, the key to successful
integration is hiring professionals who
have experience in the administration,
development, engineering, analytics,
artificial intelligence, cybersecurity and
cloud computing of databases. Mikalef et
al. (2020) discovered that organizational

analytical capability and human skills are
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the major factors that contribute to the
success of big data projects. Even with
investment in technology, organizations
can't get benefits unless they have
qualified people who can handle and
understand the complexities of analyzing
environment. Thus, ongoing training and
professional development, further
specialized training, and linkage between

academia and industry are important for

combating workforce shortages.

Organizational Resistance and Change

Management Issues

In addition to technical issues,
organizational culture and resistance to
change may affect the DBMS-BDA
integration success. Traditional database
users might find it tough to switch to new
data analytics tools, and managers might
be reluctant to use data analytics methods
when their decisions have been based on
experience. Effective change management
strategies will need to include leadership
commitment, employee participation,
training and communication for successful
implementation. Institutions need to foster
a data ecosystem of continuous
technological ~ reshaping and  the

recognition of data as a strategic asset.

Vendor Dependence and

Interoperability Concerns
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As commercial cloud platforms and
proprietary analytical solutions become
ever more important, there are concerns
about vendor lock-in and less
technological flexibility. If an organization
relies on a single vendor to provide its
services, there can be problems with
moving applications or data to other
platforms. Open standards and
interoperable architectures, standard data
formats and portable technology solutions
are key to reducing these risks. Flexible
integration approaches can enhance overall
adaptability and lessen reliance on specific
vendors. Overall, the introduction of big
data analytics into DBMSs is a
multidimensional transformation process
that requires technological, organizational
and strategic dimensions to be taken into
account. Issues of governance, workforce
development and organizational readiness
are a major concern as is scalability,
interoperability, security and migration.
Thus, integration needs to be balanced to
achieve the following: investment in the
right technology and most importantly, the
right management approach to create
sustainable and analytics-ready data

environments.

Opportunities and Emerging Trends in
Integrating Big Data Analytics with

Database Management Systems
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Although the integration of Big Data
Analytics (BDA) with  Database
Management Systems (DBMS) is fraught
with difficulties, it offers great promise for
enhancing organizational intelligence,
innovation, efficiency and strategic
decision-making. Database systems are
becoming more and more intelligent,
transforming from passive storage media
to enabler for predictive analysis,
automation, and ongoing learning within
the organization. organizations that master
the art of analytical competency are likely
to have a greater chance of reaping
strategic benefits from their data resources
(Mikalef et al., 2020). Many organisations
are therefore turning to hybrid solutions
that offer the flexibility, utility and
analytical power of modern technologies,

yet retain the reliability of the traditional

database.

Enhanced Real-Time Decision-Making

Capability

A key advantage of BDA integration with
DBMS is the enhanced real-time decision-
making  capabilities. =~ For  example,
traditional database structures may rely on
a time delay between data production and
reporting, while modern organisations
need real-time information from data
flowing from data streams. According to

Wamba et al. (2020), effective big data

analysis skills allow companies to detect
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trends, act promptly in response to
dynamic situations and enhance their
operational agility. Modern database
environments can analyze data as it is
created, thanks to integration with stream-
processing technologies like Apache
Kafka, Apache Spark Streaming, and
Apache Flink. The ability to detect fraud
in financial, health monitoring, and retail
inventory applications, among others, are
among the reasons this capability is

valuable.

Artificial Intelligence and Machine
Learning-Enabled Database

Management

The role of Al and machine learning in
database systems is a significant leap in
intelligent data management. Al-driven
databases can automate tasks like query
optimization, indexing, and performance
monitoring, which are traditionally manual
and time-consuming in traditional database
admin.In traditional database
administration, these tasks are manual and
time-intensive, such as query optimization,
indexing, and performance monitoring; Al
databases can perform them automatically,
learning and adapting over time. Al
technologies are playing a significant role
in reshaping information  systems,
facilitating automation, prediction, and
intelligent  decision-making, as per

Dwivedi et al. (2023). In the context of
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databases, machine learning algorithms
can help identify workload patterns,
optimize database performance, detect
anomalies, foresee failures, and efficiently
allocate

Cornputing resources.

Autonomous databases are self-
monitoring, self-tuning and self-securing,
which simplifies the administrative burden
and lets companies concentrate on

strategic analytical tasks.

Cloud-Based Database Transformation

and Elastic Scalability

Cloud Computing has opened up new
possibilities for scalable and cost-effective
database = management.  Cloud-native
databases  offer distributed storage,
machine learning, advanced analytics
services, and flexible computing resources
to organizations without the need for
extensive physical resources. Chatterjee et
al. (2021) pointed out that the cloud-based
data platforms are key enablers of digital
transformation as they allow organizations
to deploy analytical solutions more
efficiently. Furthermore, cloud
environments enable collaboration by
enabling users and institutions across the
globe to access shared data resources
securely. Applying the right security,
privacy and governance practices is

essential to successful adoption, however.
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Development of Data Lakehouse

Architectures

Data lakehouse architectures are a major
shift in today's data management.
Traditional = environments may be
organized in a way that keeps operational
databases, data warehouses and data lakes
siloed, causing problems with duplication,
complexity and poor data movement. To
overcome these challenges, lakehouse
architectures have emerged that unify
these two distinct approaches with the
flexibility of a data lake and the
governance and reliability of a data
warehouse. Lakehouse platforms are
designed to enhance the efficiency of data
analysis, offering a centralized space for
structured, semi-structured, and
unstructured data, as well as a foundation
for  business intelligence, artificial
intelligence, and machine learning
solutions, according to Ding et al. (2024).
This integration improves data engineer,
analyst and organizational decision-maker

collaboration.

Improved Predictive Analytics and

Strategic Forecasting

The combination of BDA with database

systems enhances organizations' predictive
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capabilities and decision-making
processes. Historical data and advanced
analytical models can be used together to
uncover patterns, predict trends, and plan
strategies. According to Mikalef et al.
(2020), the capacity to analyze can help
organizations transform vast amounts of
data into knowledge. Predictive analytics
is becoming a common application across
a variety of sectors such as healthcare,
education, finance, agriculture,
manufacturing and public administration.
For instance, in the healthcare sector,
disease risks can be anticipated, in the
educational field, students in need of
support can be identified and in the
business sector, customer demand and

market changes can be forecasted.

Personalized Services and Improved

Customer Experience

Database and analytics solutions can also
integrate with other systems, allowing
businesses to offer more customized
services. Organizations can tailor their
products, recommendations, and user
experiences based on the analysis of
customer interactions, preferences, and
behavioral patterns. In the world of
ecommerce, financial services, and
education, the application of analytics-
driven personalization is growing in its use
to deliver better services and boost

engagement.
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Operational Efficiency and Resource

Optimization

The other big opportunity is the
improvement in operational efficiency via
automation, monitoring and optimization.
Organizations can find inefficiencies,
optimize resource allocation, reduce costs
and boost productivity by using integrated
analytical platforms. Wamba et al. (2020)
stated that the company that implements
analytics well can improve the operational
performance of the business and gain a
competitive edge. Predictive maintenance
systems can be used in manufacturing to
predict equipment failures, and supply
chain organizations can leverage analytics
for inventory management, transportation,

and demand prediction.

Generative Artificial Intelligence and

Vector Database Integration

One of the most notable trends in the
coming years is the amalgamation of
Generative Artificial Intelligence and
advanced database technologies, a
development that is slated to occur
between 2023 and 2026. As LLM use
grows, there has been a growing need for
specialized databases that can handle all
the information LLM's produce. Vector
databases will be beneficial for these
applications by storing and retrieving the

high-dimensional data representations,
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which are used for performing similarity
search. While the typical database needs to
match data exactly, a vector database can
be used to enable other applications like
natural language processing, recommender
systems, intelligent search, image analysis,
etc. Their ability to seamlessly integrate
with traditional databases also enables the
use of retrieval-augmented generation
(RAG) systems, which further boost Al
responses by pulling up relevant
information from the organisation before

generating outputs.

Edge Analytics and Distributed

Intelligence

Edge analytics is another new opportunity
as a way to process data closer to where it
is created, in addition to moving it all the
way to the cloud. This is especially
beneficial in applications such as IoT,
smart cities, autonomous systems, and
industrial applications that demand quick
responses. Edge database systems enhance
cloud infrastructure and facilitate
distributed intelligence in ever-expanding

connected scenes by minimizing latency

and offering processing efficiency.

Strengthening Data-Driven

Organizational Culture

In addition to technological advancements,
BDA and DBMS integration are part of the

efforts to build better data-driven cultures
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within organisations. With high-quality
information easily shared at all levels,
managers and professionals will be more
inclined to use it as part of planning and
decision making. But success with the
analysis is not guaranteed with technology
alone. The key to making effective use of
the data insights is building organizations
that are data literate, have employees
trained on how to effectively interpret and
apply the data, have leadership buy-in, and
continuously learn. In conclusion, the
combination of big data analytics and
DBMSs offers a chance for organizations
to improve their innovation,
responsiveness, and strategic decision-
making, and to gear up for the future of

data and intelligence.

Practical Applications of Integrated
Database Management and Big Data

Analytics Across Sectors

A combination of Database Management
Systems (DBMS) and Big Data Analytics
(BDA) has moved from theory to reality,
and is becoming a reality in many
industries. Reliable data management
infrastructures, coupled with advanced
analytical features make it possible for
organizations to convert large volumes of
structured and unstructured data into
actionable intelligence for better service
effectiveness,

delivery, operational

innovation, and strategic decision making.
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Organizations that have strong data
analytics competencies can benefit from
effectively leveraging their information
resources for strategic purposes (Wamba et
al., 2020). This has led to the growth of
sectors like healthcare, finance, education,
business, government and information
services increasingly turning to integrated
database and analytics environments to
tackle complex problems and formulate

evidence-based solutions.
Healthcare Sector

One of the biggest areas where integrated
DBMS and BDA is becoming a major part
of the puzzle in the healthcare industry is
that of electronic health records (EHRs),
medical imaging systems, laboratory
reports, genomic databases, and wearable
technology. Raghupathi and Raghupathi
(2014) pointed out that healthcare
analytics enhances evidence-based clinical
decision making, population health
management and personalized medicine.
Integrated platforms enable healthcare
providers to integrate historical patient
data with real-time monitoring
information, leading to enhanced patient
diagnosis, health risk prediction and
preventive interventions. In addition,
machine learning models can be used to
analyse further the healthcare data,

recognizing patterns of the disease and

helping in an early diagnosis. But to be
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effective there needs to be robust privacy,
security and governance structures as

health data is very sensitive.
Financial Services and Banking Sector

With the amount of transactional and
customer data generated in financial
activities and from Digital Financial
Services, the financial sector has used
integrated database and analytics systems
extensively. The systems help to detect
frauds, assess risk, manage customer
relationships and make investment
decisions. Organizations with analytical
functions and robust data management
systems are more efficient and effective in
risk management, as per Chatterjee et al.
(2021). The predictive models help
financial institutions with better credit
evaluations and tailored financial services,
and real-time analytics aids in detecting
suspicious transactions. However, the
financial analytics landscape still has to
take care of cybersecurity, regulatory

compliance and data protection issues.

Education Sector and Learning

Analytics

In the educational sector, integrated
database and analytics solutions have
played a role in the development of

learning  analytics, = which  allows
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educational institutions to leverage data
from wvarious sources such as student
information systems, learning management
systems, digital platforms, and assessment
data. They can be used to aid in student
performance prediction, early warning
systems, personalized learning, and
institutional planning. Viberg et al. (2020)
pointed out that the learning analytics
enables the educational institutions to
move from reactive to proactive
approaches in  supporting students.
Academic attainment, attendance, and
online learning experiences can all be used
as indicators to determine the needs of
students who need extra support and
enhance retention. But governance around
ethical concerns of privacy, consent and

algorithmic bias is needed.
Retail and E-Commerce Sector

In the retail and e-commerce industries,
companies use integrated databases and
analytics to gain insights into customer
behaviour, manage inventory more
efficiently, and make the most strategic
marketing decisions. By analysing a
website's usage patterns, search queries
and user interactions, organisations can
make personalised recommendations and
improve the user experience. Mikalef et al.
(2020) described how organizations can
generate customer value and gain

competitive advantage with good big data
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analytics skills. Additionally, predictive
analytics aids in forecasting demand,
optimising supply chains, and making
timely decisions in response to market

fluctuations.

Manufacturing and Industrial

Applications

Database systems, analytics, artificial
intelligence and Internet of Things (IoT)
technologies have revolutionized the
manufacturing industry. Today, factories
produce operational data from production
systems, machines and supply chains at all
times. Predictive maintenance involves
predicting  equipment failure, and
integrated analytics platforms can make
this possible by detecting failures before
they happen, which helps minimize
downtime and  boosts efficiency.
Furthermore, these systems are able to
optimize production, automate it and make

smart decisions in environments of

Industry 4.0.

Government and Public Administration

Integrated database and analytics systems
are used by government organisations
more and more to improve the delivery of
public services, the development of public
policy and

resource management.

Governments can leverage population
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data, health care data, transportation data,
social program data etc. to enhance
planning, track population needs, and
measure the effect of policies. Examples of
applications range from urban planning to
emergency response, traffic management
and public health monitoring. But for
responsible adoption, robust governance
systems are needed which provide
transparency, accountability and citizen

privacy.
Libraries and Information Services

The implementation of integrated database
management (IDM) and big data analytics
is also leading to major shifts in libraries
and information organisations. Integrated
library systems, institutional repositories,
digital libraries, electronic resources, and
user interactions are an important source
of valuable data for modern libraries.
Libraries can gain insight and knowledge
about information seeking behaviour,
develop their collections, optimize their
digital services, and justify and inform
decisions with analytics. ~Academic
libraries can also use analytics to study the
trends in scholarly communication,
research output, citation trends, and
resource usage. But, the way libraries
traditionally operate — with a strong focus
on intellectual freedom and confidentiality
— must be taken into account when

implementing analytics. Overall, the
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relevance of integrated DBMS and BDA
has been showcased in various practical
applications, highlighting their
significance  in  diverse  industries.
Integrated data environments can provide
organizations with a range of benefits,
such as better healthcare outcomes,
financial security, education, business
operations, governance and information
services, and faster, more informed
decisions. However, sustainably putting
these advantages into practice depends on
good governance, the readiness of

technology, and responsible data use,

which are still crucial factors to take into

account for their sustainable
implementation.
Recommendations for Effective

Integration of Big Data Analytics into

Database Management Systems

Adopting the technologies of Big Data
Analytics (BDA) into the Database
Management System (DBMS) is a
strategic effort that needs to take into
account  technological infrastructure,
readiness of the organizations, governance,
and human capabilities. While an
integrated  database @ and  analytics
environment offers a lot of advantages for
decision-making, innovation and
operational efficiency, the challenges of
scalability, security, interoperability, data

governance and having the right people

Journal of Applied Information Science and Technology 19 (3) 2026



with the right skills are all real and need to
be faced. Hence the following
recommendations are a guideline for
building sustainable, secure and analytics-

ready database environments.

1. Adoption of Hybrid Database

Architectures

Businesses ought to implement a hybrid
database architecture where they can
leverage the best of both worlds:
traditional relational databases' reliability
and modern data technologies' flexibility.
NoSQL databases, distributed systems,
cloud systems, and data lake architectures
offer better features and functions for
handling the massive, complex data sets,
but relational databases are  still
indispensable for structured transactional
tasks. According to Grolinger et al., 2013,
hybrid architecture allows organizations to
modernize their existing architectures
without having to replace their legacy
systems. By incrementally introducing
APIs, data warehouses, cloud applications,
and analytics, businesses can create
flexible data environments that can
accommodate  both  operational and

analytical workloads.

2. Strengthening Data Governance and

Management Frameworks

The reliability of data is essential to

effective big data analytics, as outputs of
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the analytics rely heavily on data quality,
consistency and security. Organizations
need to have policies regarding data
ownership, data quality management, data
metadata control, data access and ethical
use of data. Weak governance systems can
also affect the analytical reliability as it
may enable the propagation of inaccurate
or inconsistent data to decision-making
(Sunmola et al., 2021). Thus, it is essential
that the governance includes data quality
monitoring, access controls, compliance
and accountability systems throughout the

data lifecycle.

3. Investment in Artificial Intelligence-

Ready Database Infrastructure

Intelligent database infrastructures that can
support  applications of artificial
intelligence (AI) and machine learning
(ML) should be a top priority for
organizations. Today, database systems are
becoming more and more than mere
storage components into smart systems
that perform  optimization, detects
anomalies, can predict data value, and can
manage resources automatically. As Al
continues to evolve, it has emerged as a
key catalyst for digital transformation, and
companies that leverage Al capabilities in
their database environments are likely to
reap strategic benefits from their data

resources, according to Dwivedi et al.

(2023).
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4. Development of Scalable and Cloud-

Based Data Solutions

Cloud-based databases offer various
benefits to organizations, including
flexibility in  computing resources,
scalability of storage space, and seamless
integration of analytical tools.
Organizations can surmount infrastructure
constraints, and support large-scale
analytics with appropriate cloud strategies.
Chatterjee et al. (2021) pointed out that
cloud based platforms have become a
necessity for the deployment of data
driven strategies for the lack of
accessibility,  scalability, and  cost
effectiveness. The adoption of cloud
services, however, should be strategic and

take security, compliance and business

requirements into account.

5. Establishment of Strong
Cybersecurity and Privacy Protection

Mechanisms

The coupling of BDA and DBMS is more
likely to be exposed to cybersecurity risks
as there are many interconnected big data
that can be accessed from different
platforms. It is important for organizations
to put in place all-round security protocols
such as encryption, authentication systems,
access control, monitoring systems, and

technologies that ensure privacy. In
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sensitive industries like health care,
education, financial, and government,
strong security practices are even more
critical as data breaches can have serious

repercussions.

6. Development of Human Capacity and

Professional Training

However, having technological
infrastructure is not enough without the
ability to have a skilled professional to run
the more advanced systems of database
and analytical technologies. Continuous
education is a crucial investment in skills
like  database  administration, data
engineering, Al, cybersecurity, cloud
computing, and analytics should be a
priority for organizations. Mikalef et al.
(2020) noted that some key factors for
successful implementation of big data
were analytical capability and workforce
expertise. Therefore, there is a need to
integrate these professionals from the
database world, data scientists,
information managers and organizational
leaders to make the best use of these

integrated systems.

7. Promotion of Interoperability

Standards and Open Technologies

To facilitate interoperability between
various database platforms and analytical
systems, it is recommended that open

standards and interoperable technologies
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be used. Standardization of data formats,
APIs and flexible integration frameworks
cuts down on vendor lock-in and allows
organisations to more effectively bring in
new technologies. In complex
environments, where many database
systems and analytical tools are in use,

interoperability can be especially crucial.

8. Implementation of Ethical and
Responsible Data Management

Practices

With the growing use of Al-driven
analytics, organizations need to make sure
that they have fair and responsible data
practices. The ethical guidelines and
governance mechanisms for issues of
privacy, algorithmic bias, fairness and
accountability must be established. This is
true especially when the use of analytics
has an impact on decisions that could
impact upon people — related to education,
healthcare, financial and employment

situations, etc.

9. Continuous Monitoring, Evaluation,

and Improvement of Integrated Systems

Monitoring is always an important task in
an integrated database and analytics
environment to ensure that it is effective
and sustainable. Various indicators can be
used to assess the performance of a
system, including processing efficiency,

accuracy in analysis, reliability, security
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and user satisfaction. Assessment provides
a basis for institutions to pinpoint
weaknesses and adjust to new technologies
and as well as enhance the overall

performance of the system over time.

10. Strengthening Collaboration
between Industry, Academia, and

Technology Providers

To improve database/analytics integration,
there is a need for cooperation and
collaboration among academic institutions,
industry participants, technology vendors,
and governments. These collaborations
facilitate the sharing of knowledge,
research creation, professional training and
innovation. With the rapidly changing
dynamics of big data technologies, there is
a need for organizations to stay abreast of
new trends and best practices, and

collaborative efforts can help.
Conclusion

Database Management Systems have
evolved beyond mere data storage to
become powerful databases that enable the
generation of more complex analytics and
support strategic decision-making, as the
digital information landscape has changed.
In this paper, the relationship between
DBMS and Big Data Analytics is
explored, along with its evolution,
integration needs, barriers, opportunities,

applications across sectors and
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implementation strategies. The

presentation = showed that although
relational database systems are still useful
due to their reliability, consistency and
transactional nature, they are not enough to
handle the complexity of today's data
management system. Organizations have
flexible ways to manage large-scale and
diverse datasets, thanks to the introduction
of NoSQL databases, NewSQL systems,
distributed architectures, cloud-native
platforms, data lakehouses, and intelligent

database technologies.

In addition, the development of DBMS
and BDA has become a strategic need in a
variety of fields like health, finance,
education, retail, manufacturing,
government, and library and information
services. These environments allow for
real-time

analytics and  predictive

modelling, personalized services,
optimizing operations, and evidence-based
decision making. But, the research also
found that just adopting the technologies is
not enough to achieve success. Effective
governance, developing the workforce,
ethical practice and strategic planning are
required to solve challenges of data
heterogeneity, scalability, interoperability,
cybersecurity, privacy, legacy system,

cost, and skills shortage.

In the end, it's all about how well

organizations can create intelligently
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connected, secure, and intelligent data
environments. Those companies that are
able to integrate cutting-edge analytics into
powerful databases will gain a competitive
edge to meet new challenges, enhance
operational efficiency and gain sustainable

competitive advantage in the era of data.
References

Chatterjee, S., Rana, N. P., Tamilmani, K.,
Sharma, A., & Dwivedi, Y. K.
(2021). Understanding the factors
influencing the adoption of big data
analytics in decision making: A
literature review and research
agenda. Journal of Business
Research, 131, 496-507.
https://doi.org/
10.1016/j.jbusres.2021.04.032

Codd, E. F. (1970). A relational model of
data for large shared data banks.
Communications of the ACM,
13(6), 377-387. https://doi.org/
10.1145/362384.362685

Ding, Y., Wang, Y., Zhang, X., & Li, J.
(2024). Data lakehouse: A survey
and experimental study.
Information Systems, 127, Article
102460.
https://doi.org/10.1016/j.i5.2024.10
2460

Journal of Applied Information Science and Technology 19 (3) 2026


https://doi.org/10.1016/j.is.2024.102460
https://doi.org/10.1016/j.is.2024.102460

120 | Page

Duong, V. (2024). Big data analytics and

business intelligence in business
marketing: A review. International
Journal of Information Technology
and Computer Science
Applications,  2(3),  139-146.
https://doi.org/10.58776/ijitcsa.v2i

3.162

Dwivedi, Y. K., Hughes, L., Bhadeshia, H.

K. D. H., Ananiadou, S., Cohn, A.
G., Cole, J. M., Conduit, G. J,,
Desarkar, M. S., & Wang, X.
(2024). Artificial intelligence (AI)
futures: India-UK collaborations
emerging from the 4th Royal
Society Yusuf Hamied workshop.
International Journal of
Information = Management, 76,
Article 102725.
https://doi.org/10.1016/j.ijinfomgt.
2023.102725

Dwivedi, Y. K., Kshetri, N., Hughes, L.,

Slade, E. L., Jeyaraj, A., Kumar
Kar, A., Baabdullah, A. M,
Koohang, A., Raghavan, V., Ahuja,
M., Albanna, H., Albashrawi, M.
A., Balakrishnan, J., Barlette, Y.,
Basu, S., Bose, I., Brooks, L.,
Buhalis, D., Carter, L., . . . Wright,
R. (2023). “So what if ChatGPT
wrote it?” Multidisciplinary
perspectives on  opportunities,

challenges and implications of

Peace U. ONONOGBU*

generative conversational Al for
research, practice and policy.
International Journal of
Information = Management, 71,
Article 102642.
https://doi.org/10.1016/j.ijinfomgt.
2023.102642

Grolinger, K., Higashino, W. A., Tiwari,

A., & Capretz, M. A. M. (2013).
Data management in cloud
environments: NoSQL and
NewSQL data stores. _Journal of
Cloud Computing , _2_, Article
22.  https://doi.org/10.1186/2192-
113X-2-22

Mikalef, P., Boura, M., Lekakos, G., &

Krogstie, J. (2020). The role of
information governance in big data
analytics driven innovation.
Information & Management, 57(7),
Article 103361.
https://doi.org/10.1016/j.im.2020.1
03361

Mikalef, P., Krogstie, J., Pappas, I. O., &

Pavlou, P. A. (2020). Exploring the
relationship between big data
analytics capability and
competitive  performance: The
mediating roles of dynamic and

operational capabilities.
Information & Management, 57(2),
Article 103169.

https://doi.org/10.1016/j.im.2019.0
5.004

Journal of Applied Information Science and Technology 19 (3) 2026


https://doi.org/10.1016/j.im.2019.05.004
https://doi.org/10.1016/j.im.2019.05.004
https://doi.org/10.1016/j.im.2020.103361
https://doi.org/10.1016/j.im.2020.103361
https://doi.org/10.1186/s13677-021-00222-8
https://doi.org/10.1186/s13677-021-00222-8
https://doi.org/10.1016/j.ijinfomgt.2023.102725
https://doi.org/10.1016/j.ijinfomgt.2023.102725
https://doi.org/10.58776/ijitcsa.v2i3.162
https://doi.org/10.58776/ijitcsa.v2i3.162

Integrating Big Data Analytics into Database Management Systems for Intelligent Data-Driven
Decision-Making: Challenges, Opportunities, and Emerging Trends

Mikalef, P., Pappas, I. O., Krogstie, J., &
Pavlou, P. A. (2020). Big data and
business analytics: A research
agenda for realizing business value.
Information & Management, 57(1),

Article 103237.
https://doi.org/10.1016/}.im.2019.1
03237

Mikalef, P., van de Wetering, R.,, &
Krogstie, J. (2021). Building
dynamic capabilities by leveraging
big data analytics: The role of
organizational inertia. Information
& Management, 58(6), Article
103412.
https://doi.org/10.1016/j.im.2020.1
03412

Raghupathi, W., & Raghupathi, V. (2014).
Big data analytics in healthcare:
Promise and potential. Health
Information Science and Systems,

2, Article 3.
https://doi.org/10.1186/2047-2501-
2-3

Sunmola, F. T., Burgess, M., & Tan, A.
(2021).  Barriers to  digital
transformation in manufacturing
supply chains. Procedia
Manufacturing, 55, 421-428.
https://doi.org/10.1016/j.promfg.20
21.10.070

Viberg, O., Khalil, M., & Baars, M.
(2020). Self-regulated learning and
learning  analytics in  online
learning environments: A review of
empirical research. In Proceedings
of  the 10th  International
Conference on Learning Analytics
& Knowledge (LAK '20) (pp. 524—
533). Association for Computing
Machinery.

121 |Page

https://doi.org/10.1145/3375462.33
75483

Wamba, S. F., Queiroz, M. M. &
Trinchera, L. (2020). Dynamics

between  blockchain  adoption
determinants and supply chain
performance: An empirical

investigation. International Journal
of Production Economics, 229,

Article 107791.
https://doi.org/10.1016/j.ijpe.2020.
107791

Yaqoob, I., Hashem, I. A. T., Gani, A.,
Mokhtar, S., Ahmed, E., Anuar, N.
B., & Vasilakos, A. V. (2016). Big
data: From beginning to future.

International Journal of
Information Management, 36(6),
1231-1247.
https://doi.org/10.1016/j.ijinfomgt.
2016.07.009

Journal of Applied Information Science and Technology 19 (3) 2026


https://doi.org/10.1016/j.ijpe.2020.107791
https://doi.org/10.1016/j.ijpe.2020.107791
https://doi.org/10.1016/j.ijpe.2020.107791
https://doi.org/10.1016/j.ijpe.2020.107791
https://doi.org/10.1145/3375462.3375483
https://doi.org/10.1145/3375462.3375483
https://doi.org/10.1016/j.promfg.2021.10.070
https://doi.org/10.1016/j.promfg.2021.10.070

