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Abstract- The growing usage of data-driven decision-
making has boosted the role of Database
Management Systems (DBMS) in the framework of
efficient business analytics. The growing big data,
cloud computing, and artificial intelligence
necessitate spectacular opportunities and challenges
that organizations face while handling, storing, and
analyzing vital information in the business. The
paper discusses the modern tendencies and issues of
DBMS for business analytics with regards to
scalability, real-time processing, interoperability,
and security. A literature search was performed in
articles published between 2020 and 2025 with the
aim of identifying: the existing technologies, patterns
of their use, and areas of research and development.
The report elucidates the importance of a growing
trend towards the use of cloud-native databases,
NoSQL and NewSQL databases, in-memory
computing, and the use of Al to assist in query
optimization as major trends that are changing the
market. Although there are drawbacks like data
governance, complexity in integration of data, high
costs of implementation, and skills shortages, which
may still pose obstacles to full adoption. The paper
can add value to the literature by charting the recent
developments in DBMS, discussing the essential
shortcomings and  providing suggestions
fororganizations desiring to improve their analytics.
The insights have academic and practical
implications for the researchers, technology
providers, and businesses looking forward to
deriving a competitive advantage out of an advanced
database solution.

Indexed Terms- Database Management Systems,
Business Analytics, Data Warehousing, Cloud
Databases, Scalability.

L. INTRODUCTION

In the modern world of digital economic activities,
information management is proving to be one of the
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most significant challenges to competitiveness in
organizations. Organizations today in virtually every
industry have grown dependent on Database
Management Systems (DBMS) to handle, run, and
analyze vast quantities of structured and unstructured
data. Business analytics, or the ability to transform raw
data into actionable insight, has become a core asset to
strategic decision making across Finance, Healthcare,
Retail, manufacturing, and telecommunications. The
emergence of advanced analytics, big data, and cloud
computing has altered the landscape of the DBMS and
changed it to an intelligence-enabling tool and a
strategic enabler of the intelligence-driven enterprises.

Conventional relational database systems, which were
adequate to support transaction workloads, are now
under the pressure of the increasing requirements of
scalability, real time processing, and interconnectivity
with other disparate data sources. As a result,
organizations are looking into emerging paradigms,
such as NoSQL, NewSQL, distributed databases, and
hybrid cloud-based architectures that are expected to
provide greater performance and flexibility to
analytics-driven  applications. ~ Although these
innovations came with new opportunities, they also
brought about some challenges, and they demand
systematic examination in academia.

Despite continuous development of DBMS to suit
business analytics, numerous challenges of adoption
and optimisation of DBMS remained. Other concerns
like data governance, security, interoperability, and
high implementation costs are also of concern. The
sheer speed at which companies innovate in key areas,
including artificial intelligence-powered query
optimization, in-memory computing, and the
incorporation of machine learning, presents an
additional challenge to decision-makers to ensure that
new technological possibilities are aligned with
business needs. Even though there is an increasing
volume of research on database technologies and
analytics, there are still very few studies that are more
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profound regarding the connection between the
emerging trends in the DBMS industry and practical
issues that businesses face.

This research aims to fill that gap by reviewing
emerging trends and issues facing DBMS in business
analytics and synthesizing the academic and industry-
level opinions. In particular, it attempts to discover the
prevailing technological trends, recognize adoption
barriers, and determine how they would affect
organizational performance and decision-making. To
this end, the paper will rely on a systematic review of
research published in 2020-2025 to provide a timely
and evidence-based evaluation of the field.

This study is important because it has academic
research and practical implications forfor the industry.
To the scholars, it summarizes scattered research
information into a sensible structure and determines
the emerging themes and areas where further research
is needed. It also offers practical knowledge of the
possibilities and disadvantages of implementing
advanced database systems in the context of
conducting analytics. The results may also prove
helpful to technology providers and policy makers
interested in enhancing the efficient adoption of
database  technologies  through
interoperability, and standardization.

governance,

The rest of this paper is organized as follows. The
second part summarizes the literature on database
systems and their use in business analytics, including
the current technical issues and some challenges. The
methodology section depicts the methodical procedure
for selecting, reviewing, and synthesising pertinent
studies. The findings section gives the most important
findings, with a subsequent discussion explaining
these findings in relation to theory and practice.
Lastly, the paper concludes contributions, limitations,
and future research that should be carried out.

1L LITERATURE REVIEW

The literature on Database Management Systems
(DBMS) and their role in business analytics has
evolved significantly over the last decade, reflecting
advances in big data technologies, artificial
intelligence, and enterprise decision-support systems.
This section reviews recent research, focusing on
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emerging trends, challenges, and innovations in
DBMS for business analytics.

2.1 Evolution of DBMS in the Era of Business
Analytics

Structured data management relied on traditional
relational database systems, allowing businesses to
report and track performance. Nonetheless, the
complexity of the analytics applications grew and
necessitated more scalable and versatile solutions [
Due to the emergence of big data and unstructured data
flows, new database technologies of NoSQL,
NewSQL, and distributed databases were adopted to
cope with larger amounts of heterogeneous data [
Business analytics has consequently moved away
from the situation where it depended on historic data
analysis to the real-time use of DBMSs and analytics.

2.2 Emerging Trends in DBMS for Business Analytics

The recent literature notes several prevailing trends in
the DBMS environment. Serverless architectures and
cloud-native databases have become widely known
because of their scalability and the pay-per-use model
B3) In-memory computing has enhanced the speed of
answering queries, and machine learning allows
predictive and prescriptive analytics [ Database
Immutability and Employment of groups of
Blockchain Blockchain-based databases are also on
the rise as a solution to immutable records and greater
data transparency [}

Table 1: Key Trends in Modern DBMS for Business

Analytics
Trend Description Business
Impact
Cloud- Databases are | Cost efficiency
Native designed for | and  flexible
Databases scalability  and | scaling.
elasticity in cloud
environments.
NoSQL & | Support Enhanced
NewSQL unstructured and | adaptability for
Systems semi-structured diverse  data
data for high- | types.
performance
analytics.
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In-Memory | Storage and | Real-time

Computing | processing in | decision-
memory to reduce | making.
latency.

Al-Assisted | Use of ML | Improved

Query models to | efficiency and

Engines optimize queries | predictive
and automate | insights.
indexing.

Blockchain | Decentralized, Transparency

Integration | immutable and security in
ledgers integrated | transactions.
with DBMS.

2.3 Challenges in DBMS Adoption for Analytics

Nonetheless, despite the developments, organizations
have some critical challenges in using DBMS in
analytics. Complications in data integration,
governance, and compliance are some of the issues
that impede smooth operations (¢ Regarding security
risks, especially in cloud environments, the
vulnerabilities are constant issues of concern [ In
addition, a shortage of skills in complex database
administration restricts the ability to utilize such
technologies I8

Figure 1: Evolution of DBMS architectures from
traditional relational models to cloud-native and Al-
driven systems.
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Graph 1: Adoption trends of DBMS technologies in
business analytics (2020-2025).

2.4 Summary of Literature Review

As per the reviewed studies, DBMSs have shifted from
a transactional system to one that facilitates the use of
analytically-driven ~ decision-making.  Although
emerging tech like cloud-native and machine learning-
enhanced query engines are transforming the industry,
organizations face governance, cost, and technical
expertise challenges ). This binary highlights the
importance of her research and practical innovations
that balance scalability,y, and efficiency.

. METHODOLOGY

In the controlled research, the methodology is
intended to give an organized and formalized method
of examining Database Management Systems
(DBMS) tendencies and issues about business
analytics. The paper utilizes qualitative and
quantitative techniques to provide an inclusive study
methodology and reliable results. The methodology
focuses on the need to leverage the balance between
literature-based ~ discoveries  and  data-based
interpretations, therefore following the academic and
practical relevancy.

The research design will follow the research approach
used in such a study.

The current study is based on the systematic literature
review and conceptual analysis. The literature review
was carried out to define trends, emerging
technologies and overall barriers to using DBMS in
business analytics. The conceptual analysis is centered
on synthesis of these findings to derive a framework
of comprehending the changing role of the DBMS in
the organizations.
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3.1 Research Design

This research used peer-reviewed journal articles,
conference proceedings, industry white papers, and
business case studies published from 2020 to 2025 as
data sources. The sources were refined to be credible
and could relate only to academic and professional
contributions related to database technologies and
business analytics. The electronic databases used in
the search process were IEEE Xplore, ScienceDirect,
SpringerLink, and ACM Digital Library.

3.2 Data Collection

Thematic analysis that involves the identification of
recurring themes and challenges in the literature
available was used. The trends were classified that
included  scalability,  interoperability,  cloud
integration, security and cost management. In order to
have a comparative picture, these themes were
matched against the latest business analytics
requirements. Descriptive statistics were also used to
measure the frequency of specific topics included in
the considered studies, and these results are used to
express the conclusions of the qualitative analysis with
numbers.

Table 2: Methodological Framework of the Study

Step Description Purpose
Research Systematic To establish a
Design literature review | structured
and  conceptual | foundation for
analysis the study
Data Journals, To ensure

Collection | conferences, case | credible and up-
studies (2020 | to-date insights

2025)
Data Thematic analysis | To identify
Analysis and  descriptive | patterns and
statistics quantify trends

IRE 1710321

Synthesis of Findings |"|

Combining insights into emerging trends

)

-
Thematic Analysis >f.¢

Identifying key themes and patterns

Literature Review I I
Comprehensive overview of existing research \ ’

Figure 2: Research framework illustrating the

)

relationship between literature review, thematic
analysis, and synthesis into business analytics trends
and challenges.

Interoperability

Scalability Security

Cloud Integration

Graph 2: Distribution of reviewed studies by
thematic category (scalability, cloud integration,
security, interoperability, and cost).

IV. RESULTS

The outcomes of this work show the changing scenario
of Database Management Systems (DBMS) in
business analytics, the most important trends shaping
its use, and the most significant problems that
organisations still have to resolve. After conducting a
literature search of recent sources in the industry and
academic sphere, five themes were identified as core:
scalability, cloud integration, data security,
interoperability, and cost-efficiency. The study's
findings help reveal how companies use DBMS to
enhance decision-making processes and critical
obstacles that they face that require strategic
approaches.
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4.1 Emerging Trends in DBMS for Business Analytics

Results found that the DBMS being developed are
quickly moving to cloud-based and hybrid systems.
Organizations are leaning towards platforms that can
provide real-time analytics, automation, and support
for a large data. Scalability emerged as one of the
major drivers as companies wanted systems that could
help manage exponential data growth without a fall in
performance. Furthermore, the combination of
artificial  intelligence and machine learning
incorporated into DBMS platforms is becoming a
norm, introducing predictive and prescriptive
analytics abilities.

4.2 Challenges in DBMS Adoption

There exist several challenges notwithstanding the
technological advancement. Security is also a primary
concern, especially in multi-cloud environments
where very sensitive information is spread across. A
challenge related to the interoperability issue also
exists since legacy systems can rarely be combined
with newer analytical tools efficiently. Another
obstacle found was cost, as most organizations are
tight on budget when handling an extensive system to
support advanced analytics.

4.3 Quantitative Summary of Findings

In order to have an orderly account of what has been
researched, the paper presented the trends and
challenges in the studied area as numbers. The most
used frequency was on scalability, with more than 40
percent of the studies discussing this topic, and
security concerns came at a close second at 35 percent.
Cloud integration used up 30 percent of the discussion,
and interoperability and costs issues were noted in 28
percent and 25 percent of the studies, respectively.

Table 3: Frequency of DBMS Trends and Challenges
in Reviewed Studies

Theme Percentage of Studies
Highlighting Theme

Scalability 40%

Security 35%

Cloud 30%

Integration

Interoperability | 28%
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Graph 3: Graph showing the comparative
distribution of DBMS challenges (security,
interoperability, and cost) versus emerging trends
(scalability, cloud integration, and Al integration).

V. DISCUSSION

The research results explain that due to the dramatic
increase in Data and a requirement to offer timely
insights, the development of Database Management
Systems (DBMS) in business analytics is well
established. The problem is that allowance is not a
scalable solution,, so more organizations are shifting
to cloud-based databases and hybrid systems [
NoSQL and NewSQL databases are also increasingly
being used, especially in cases where unstructured and
semi-structured data must be supported, at the core of
advanced analytics applications [?' In addition, in-
memory computing has become important in
delivering low latency to support real-time decision
making in highly dynamic business experiences B

Even despite all these advancements, there are still
several challenges remaining. Existing data
governance continues to be one of the most urgent
issues, as enterprises find it hard to comply with
privacy regulations and preserve data quality - The
complexity of integration is the next significant
problem, as most companies use rather diverse data
sources and it is not possible to ensure interoperability.
Even the implementation cost of availing advanced
DBMS infrastructure, especially in cloud and hybrid
systems, forms a financial challenge to small and
medium-sized enterprises © These difficulties are
compounded by a skills gap within the database
management and analytics fields due to the limited
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number of skilled professionals, further complicating
the adoption 7

The relationships between technology developments
and the organization's willingness can be seen in the
patterns of DBMS adoption to business analytics.
Although bigger organizations with sufficient funds
are the first ones to adopt new innovative systems,
small organizations are still reluctant to adopt the new
systems because they are limited in finances and
operations ® This gap clarifies why practical strategy,
gradual integration, and spending on workforce
development are so important. Additionally, it is
necessary to critically evaluate problems involving
transparency and ethics and algorithmic bias as it is an
increasingly more integrated part of artificial
intelligence and machine learning ©*

All in all, the debate shows that the future of DBMS
as applied to business analytics will not just be
determined by new technological advancements but
also the regulatory environment, organizational ethos
and its capacity to bring together expertise of humans
and smart solutions 1%

CONCLUSION

Survey of trends and challenges about Databases
Management System (DBMS) in business analytics
indicates that the sector is evolving swiftly with real-
time data processing, next level analytics, and merging
to other innovative technologies like artificial
intelligence and machine learning on lockdown -
nessed \\u nuclear percentshortRL elevated Normal
Outlandish Contemporary organizations are moving
towards exploitation of cloud-native and hybrid
DBMS structure to meet scalability, performance and
flexibility needs, as well as to implement technologies
that can process both unstructured and structured
information 2}

Although there has been the above dynamism, we still
face certain challenges. Data governance and
regulatory compliance remain a considerable
challenge, particularly as organizations use sensitive
and distributed datasets across different platforms. The
inherent heterogeneity of the data sources to be
integrated adds to the complexity of adoption. Lastly,,
the shortage of trained professionals can result in
businesses not being able to take full advantage of the
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potential of the advanced DBMS ! Besides, concerns
about cost are still determining factors in adoption
decisions, especially among small and medium-sized
enterprises [°!

The study shows that innovative technologies applied
in DBMS in business analysis will be based on the
balance between the innovation and the readiness of
the organization and the ethical concerns thereof.
Concerns related to algorithm transparency, security,
and bias will be key to ensuring that DBMS facilitates
operational efficiency and creates trust in data-driven
decision-making [° Ongoing investment in employee
training and strategic planning of implementation will
play a critical role in mediating the difference between
technology development and practical business
application [}

In summary, DMS will continue to be central to
business analytics and be instrumental in how
institutions will derive insights, attain competitiveness
and respond to unstable market conditions. With the
elimination of the challenges and adoption of new
opportunities, DBMS will become more intelligent,
secure, and adaptive systems, which will continue its
major role in the digital economy [
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