International Journal for Innovative
€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

2024 |JIEMR. Personal use of this material is permitted. Permission from

JIEMR must be obtained for all other uses, in any current or future media,
including reprinting/republishing this material for advertising or promotional
purposes, creating newcollective works, for resale or redistribution to servers or
lists, or reuse of any copyrighted component of this work in other works. No
Reprint should be done to this paper; all copy right is authenticated to Paper
Authors

IJIEMR Transactions, online available on 9t" October 2024. Link

https://ijiemr.org/downloads.php?vol=Volume-13 &issue= Issue 10

DOI:10.48047/JIEMR/V13/ISSUE10/28

Title: " DATA FABRIC: A NEW APPROACH TO DATA INTEGRATION"

Volume 13, ISSUE 10, Pages: 178- 187

Paper Authors
Krishna Prasanth Brahmaji Kanagarla

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER
To Secure Your Paper as Per UGC Guidelines We Are Providing A ElectronicBar
code

Volume 13 Issue 10 Oct 2024 ISSN 2456 - 5083 www.ijiemr.org


http://www.ijiemr.org/

International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

DATA FABRIC: A NEW APPROACH TO DATA INTEGRATION
Krishna Prasanth Brahmaji Kanagarla
Sara Software Systems, LLC, USA

Abstract-This study highlights the role of data fabric in modern data ecosystems, especially in
data integration and management. Recent developments in technology around automation and
machine learning have been discussed herein. Researchers point toward several use cases across
different verticals to indicate the breadth of the data fabric. It shows pain points with legacy
systems and skilled personnel resources to convey scalability. Thematic analysis is employed to
identify key themes regarding the challenges of integration, benefits of automation, and industry-
specific applications. The overall theme the study wraps up is that data fabric has a pivotal role
to play in organisations intending to manage data efficiently in a complex environment. Further
research needs to be done to overcome the limitations that exist in this field to get the maximum
benefit out of data fabric.
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L. Introduction preparation, resulting in faster and more
Data fabric is a modern architecture accurate insights for enterprises.

designed to make data integration seamless
in distributed environments. There is much
reliance on automation, machine learning
and intelligent data management techniques
that enable real-time access to data fabric,
unlike traditional methods of integrating
data. A data fabric’s core components
include data governance, security and
enhanced data processing capabilities. SAS
held 15.3% of the analytic integration of the
information and intellect software market in
2019 [1]. These elements guarantee one
thing such as accuracy, security and
accessibility of data. Integration is
automated and there is no need for manual
data preparation in data fabric with
metadata-driven processes. This decreases
human error and speeds up time to insight.
Data fabric automates integration using
metadata-driven procedures [2]. It helps in
lowering human error and speeding up data

Another strong characteristic of the data
fabric is its ability to integrate data from
hybrid cloud environments. It gives access
to data through one platform whether on-
premises, in a single cloud or across several
clouds. This integration plays an important
role in modern businesses that have to rely
on hybrid cloud solutions for flexibility and
scalability. Data fabric enables self-service
access that implies users in various
departments can have access whereas
organisations  today are trying to
democratise data more [3]. This paper aims
to review data fabric architecture, recent
technological  developments and  its
relevance in today’s data ecosystem. It
further analyses real-world applications
across industries, discussing opportunities
and challenges while implementing the data
fabric solution.
II. Aims and Objective

This research aims to investigate the

accomplishments, problems and future
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directions of data fabric technology in the
context of improving data integration,
management, and governance.

e To examine recent developments in data
fabric technology and its part in modern data
addition processes.

e To classify the challenges and limitations
organizations face when applying data fabric
solutions.

e To analyse the influence of data fabric on
attractive data governance, safety, and
regulatory  obedience  in = numerous
industries.

e To discover future directions and
research chances for improving scalability

and automation in data fabric applications.

II1. Research Questions

e What are the current technological
advancements in data fabric, and in what
way do they enhance information
integration?

e How do organizations discourse the
challenges and limitations when applying
data fabric solutions?

e Why is data fabric significant for
improving data governance, safety, and
controlling compliance across industries?

e Which future research instructions can
improve scalability and mechanisation in
data fabric knowledge?

IV. Literature Review
Recent Advances in Data Fabric
Recent developments in data fabric have
significantly enhanced its capabilities to
manage complex data environments. Much
of this development has targeted the area of
hybrid cloud integration. Data fabric now

www.ijiemr.org

integrates data hosted on-premises and in the
cloud with ease, generating greater access
and operational efficiency [4]. It reduces
data replication and manual intervention
allowing the organisation to gain real-time
insights across multiple sources of data.

Data Fabric Delivers Integrated Data To All Data
Consumers
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Fig 1: data fabric stitches
Automation and machine learning have also
contributed to the evolution of data fabric.
All these pointers mean less interference
through human intervention and greater
speed in dealing with data.Machine learning
can contribute much to the other various
capabilities of the data fabric, like
automated classification, transformation and
quality assurance and also enable predictive
analytics and  decision-making  [5].
Automation  and  machine  learning
improvements in data fabric reduce human
interaction, increase data processing speed,
and boost predictive analytics, allowing for
faster and more informed choices inside
enterprises  [6]. Automation increases
predictive analytics that enables the
organization to make quicker and more
informed decisions. Data fabric has allowed
self-service over data that empowers users
all over the organisation without needing
technical acumen to enable access to it [7].
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It opens the floodgates of collaboration and
innovation across various departments.
Modern data fabrics also deliver improved
levels of security and enlarged capabilities
for governance that ensure the observance of
regulatory standards such as GDPR and
CCPA [8]. These features can offer an air of
much more security and control within the
data management space.

Importance of Data Fabric in Modern
Data Ecosystems

Data fabric has become very fundamental in
modern data ecosystems because it can help
solve the ever-growing complexity of data
integration. Most methods of data
integration cannot keep pace with the variety
of data formats and data sources. Data fabric
presents a single, unified platform through
which data access in  distributed
environments is simpler assuring continuity
in the data flow [9]. This improves
organisational agility by allowing real-time
access to data and trying to avoid the time
lags that take place due to manual
intervention.

Data Ecosystems

Gartner

Fig 2: data fabric stitches
Data fabric allows for data governance and
security. Out-of-the-box mechanisms are
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provided to ensure regulatory compliance,
making sure that organisations can manage
sensitive data with effective governance
concerning the different privacy regulations.
This defines being able to keep up with
governance while enabling fast access to
data in today’s dynamic  business
environment. Data fabric also fosters
innovation through the democratisation of
data access [10]. Data access is granted and
utilised at every level within an organisation
with self-service capabilities offered. Data
democratization encourages cooperation,
which has the ability to accelerate decision-
making and issue resolution. However, its
performance is dependent on appropriate
implementation and data availability at all
levels of the business. It handles diversified
data sources with efficiency by letting the
organisations adapt to variable techno-
functional needs. The fabric of data has
become an indispensable asset in managing
modern data ecosystems.

Use Cases of Data Fabric

Data fabric has been applied with great
success in solving high-complexity data
integration  problems across different
industries: Data fabric helps an organisation
access, manage and analyse data from
heterogeneous sources with ease [11]. Data
fabric unifies disparate systems for fraud
detection and compliance in financial
services in real time. Decision-making
accelerates by providing instant access to
critical financial data increasing operational
efficiency and enhancing customer service
[12]. It propels an integrated approach
within healthcare in that electronic health
records, medical devices and research data
are combined. Seamless access to complete
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patient information allows for improved care
delivery and  strengthened
outcomes. The integration of various forms
of assurance toward data provides a
comprehensive approach to the management
of patients and precision medicine [13].

research

Retail organizations gain from connecting
customer data from customer relationship
management (CRM) tools, e-commerce
platforms, and in the store sales channels via
data fabric.

Challenges and Limitations of Data
Fabric

Some challenges and limitations arise in the
implementation of a data fabric despite the
benefits. One of the major challenges
includes the incorporation of legacy systems
which can be quite complicated to do. Most
organisations are characterised by outdated
infrastructures that become cumbersome to
incorporate into the architecture of the data
fabric today. This calls for more investments
in the wupgrade and integration of
technologies, making adoption expensive
and time-consuming. Another critical
limitation is a further shortage of skilled
personnel who have the experience to handle
data fabric [14]. It needs deep expertise in
data management, cloud technologies, and
automation tools. Finding such skilled
professionals often poses problems for
organisations, deploying postponements and
inefficiency in their management.Data fabric
does offer better governance capabilities
however this is hard to implement, and
many of them can have certain requirements
within highly regulated industries [15]. The
organisation can fall into non-compliance at
the time of configuring properly.

V. Methodology
The qualitative research philosophy is
undertaken in this study because it is
embedded in the policy of positivism to
study the impacts and challenges that data
fabric has within modern, contemporary data
ecosystems. This research uses positivism to
objectively assess the implications and
problems of data fabric inside modern
ecosystems, with a focus on empirical
evidence and observable data [16]. There is
a focus on subjective experience and
interpretation for organisations adopting
data fabric technology. A philosophical
approach can fall in line with nuanced
themes and insights that this study seeks to
unearth from existing literature [17]. The
project takes a deductive approach,
beginning  with  current
frameworks for data fabric. A deductive
technique is wused to verify current
theoretical frameworks for data fabric,
permitting the study to reach particular

theoretical

findings based on already defined notions
and principles [18]. These frameworks are
subsequently focused on specific topics
using  Secondary Data  Collection.
Secondary data gathering is used to
efficiently examine existing information,
allowing the research to focus on specific
themes within predefined frameworks while
conserving time and money [19]. The design
of the study follows a qualitative secondary
research approach, with thematic analysis as
the final focus. This Descriptive research
design is good for the review of existing
academic papers, industry reports and case
studies regarding data fabric. The study
results in useful insights without the
collection of primary data from the
reanalysis of data sources that are already
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available. This section of the methodology
encompasses a systematic literature review
and thematic coding. Thematic analysis
helps to identify and categorise different
echoing themes on challenges of integration,
benefits of automation, and use cases
specific to industries. Thematic analysis
helps to uncover and categorize reoccurring
themes linked to integration issues,
automation advantages, and industry-
specific use cases, delivering significant
insights into the data fabric [20]. The
literature review is done methodically with
industry reports and case studies to
comprehensively  cover  the  recent
developments in data fabric with far-
reaching through
databases.

searches academic

VI. Data Analysis
Theme 1: Recent Advances in Data
Fabric Technology
Recent innovations in data fabric technology
have enhanced its capability for handling
complex data environments rapidly. One of
the key trends driving this capability has
been hybrid cloud integration. Data fabric
integrates on-premise data with cloud-hosted
data seamlessly. This invariably makes
operations more efficient since access to
important information is facilitated afresh.
Automation also tends to form an integral
part of data fabric solution development
[21].  Machine  learning  algorithms
automatically implement vital processes,
including data
transformation.
Another important development is predictive
analytics and the data fabric helps an
organization make quick decisions in
analysing the trend of data speedily. The

classification and

analytic capability enables businesses to
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make better decisions on time with credible
data, and hence they are more responsive
overall [22]. Another key development is
that access to data has been democratised.
Data fabric empowers nontechnical users to
access and analyse the data themselves,
therefore encouraging collaboration across
departments

Theme 2: Importance of Data Fabric in
Modern Data Ecosystems

Fabric has become one of the most
important parts in the modern data
ecosystem since these days more and more
problems  incorporate  data
integration. Traditional approaches often
lose the race when diversified formats and

complex

sources have to be tackled. Data fabric
covers the wide landscape of data access
uniformly from the distributed environments
for continuous flows of data [23]. It thus
allows for frictionless integration and
increases organizational agility, driven by
access to real-time data. Organizations are
not prone to delays caused by the manual
handling of data; as such, they can make
their decisions a lot quicker. Besides, data
fabric is allowed to comprehensively handle
data governance and security capabilities,
answering regulatory standards.

Meanwhile, out-of-the-box mechanisms for
regulatory compliance allow organizations
to handle data in a genuinely effective
manner. This has the potential to manage
various types of privacy regulations and
trust accountability in the same manner.
Data fabric is the driver of innovation due to
democratization in data access [24]. It
enables wusers at every level of an
organization to work independently with
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data and collaborate while enhancing their
problem-solving ability. It meets the
adaptability and scalability that are required
in data fabric in hybrid cloud environments.

It stitches diverse data sources together in
width to empower an organization to
atomically respond to continuous evolution
in techno-functional requirements. The role
of data fabric as an indispensable asset has
emerged to manage and optimise modern
data ecosystems that have enabled driving
strategic initiatives across industries in
general.

Theme 3: Use Cases of Data Fabric across
Industries

The concept of Data Fabric has emerged to
be an intrinsic part of the advanced data
ecosystem in trying to mediate integration
challenges of data in a unified system. Not
always can any traditional techniques keep
pace with the diversified landscape of
format and source that data are coming in.
There is a single interface that simplifies
access to data continuity in data flow and
assures that, in a dispersed context.
Integration can ensure that organisational
agility improves since the data can be made
available in real-time. Delays in the manual
handling of data can be afforded by
organisations such as decisions can be taken
more quickly [25]. Data fabric allows
consideration  of strong mechanisms
concerning data governance and security
that assure regulatory compliance.

The out-of-the-box regulatory mechanisms
of compliance enable organizations to deal
with sensitive data with ease. These have a
great role in treading through different sets
of regulations on privacy. It builds trust and
accountability. Data fabric acts as an

www.ijiemr.org

accelerator of innovation through the
democratization of access [26]. It provides
users at all levels in an organisation with the
right abilities to use the data independently
fostering collaboration to ensure better
problem-solving.

Theme 4: Challenges and Limitations in
Implementing Data Fabric

Data fabric faces numerous challenges in
being implemented correctly despite all
these advantages. The major challenge in
this area is the integration of all legacy
systems into existing infrastructures. Most
organisations have been in use with very
outdated technologies complicating their
efforts toward seamless integrations of this
data fabric. Upgrading the integration of
such legacy systems is highly cost and time-
consuming [27]. Most organisations have
financial and resource constraints that
hamper their Diamond potential to embrace
new technologies. The shortage of skilled
personnel is also another critical challenge.
Organisations are finding it extremely
difficult to locate people with the necessary
knowledge of data management and cloud
technology.

There are also challenges regarding the
scalability of data fabric solutions. This is
the case in the time an organisation
experiences growth as handling large
amounts of data across a multi-environment
ecosystem can lead to degraded system
performance. Ensuring that data fabric
remains efficient during these scales-up
requires the right planning and resources.
Strong governance capabilities can be
difficult to implement [28]. Most
organisations usually face difficulties in
meeting the set requirements needed for
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highly regulated industries although data
fabric has enhanced governance capabilities.
VII. Future Directions
Future focuses of the technology of data
fabric include interoperability across an
array of platforms. The advanced capability
for integration makes it much easier to
exchange data among various systems and
environments. The growth of artificial
intelligence and machine learning is pushing
data management operations toward
complete automation [29]. This move helps
firms to generate insights from data more
quickly and accurately. The growing
concern for data privacy and security can
drive the establishment of sophisticated
governance frameworks. A governance
framework can ensure compliance with
evolving regulations besides ensuring the
availability of data.
VIII. Conclusion

The above data concludes data fabric is right
at the core of contemporary data
ecosystems. The fabric tackles complex
integration issues with the enhancement of
operational efficiencies. Automation and
machine learning form key parts that
enhance data management processes. The
study observes various use cases across
industries that act as proof of its versatility.
Legacy system matters and shortage of skills
were some of the leading challenges. The
study calls for future research to pursue
scalable solutions for each of these
challenges. Overall, data fabric comes out as
a crucial framework for organisations to
integrate their data seamlessly and manage
them with ease in an increasingly complex
data ecosystem.
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