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The Internet of Things (IoT) has witnessed exponential growth, with billions of connected devices generating vast amounts of data. However, this proliferation of
loT devices has raised significant concerns regarding security and operational efficiency. This research paper explores the integration of edge computing as a strategic
solution to address these challenges. The study delves into the existing literature on loT security and efficiency, identifying gaps that necessitate further investigation.
Our methodology involves a comprehensive examination of security threats in 0T ecosystems and an exploration of the role of edge computing in mitigating these risks.
The paper outlines the definition and significance of edge computing in the context of IoT, emphasizing its potential to minimize data exposure and enhance operational
efficiency. A case study exemplifies the application of edge computing, illustrating its impact on security and efficiency in a real-world IoT environment. Results and
findings demonstrate the positive influence of edge computing on bolstering security measures and optimizing operational performance. The discussion interprets
these findings within the broader research landscape, outlining implications and potential contributions to the field. Despite the advancements presented, the paper
acknowledges limitations and suggests avenues for future research. In conclusion, the study underscores the critical importance of addressing security and efficiency

concerns in loT through the strategic implementation of edge computing, providing valuable insights for researchers, practitioners, and policymakers alike.

Introduction

The proliferation of connected devices in the Internet
of Things (IoT) has ushered in a new era of un-precedented
data generation and interconnectivity [1,2]. Billions of
devices, ranging from household appliances to industrial
sensors, contribute to an expansive network that promises
transformative impacts on various domains [3]. However,
this surge in connectivity also amplifies concerns related
to the security of data and the operational efficiency of IoT
ecosystems [4].

As IoT devices become integral to our daily lives and critical
infrastructure, ensuring their security has become paramount
[5]. The vast and diverse nature of IoT deployments makes
them susceptible to an array of security threats, ranging from
unauthorized access to data breaches [6]. Concurrently, the
increasing volume of data generated by these devices raises
challenges in terms of efficient processing, analysis, and
responsiveness [7].

This research paper aims to address the dual challenge of
enhancing security and operational efficiency in IoT through
the strategic integration of edge computing [8]. The escalating
concerns surrounding the security of IoT devices necessitate
innovative solutions that not only safeguard sensitive data but
also optimize the performance of these interconnected systems

(9l.

The introduction sets the stage by outlining the significance
of IoT in today's interconnected world, acknowledging its
transformative potential while emphasizing the critical need
for robust security measures and enhanced efficiency. The
research question emerges from this context: How can edge
computing be leveraged to fortify the security and improve the
operational efficiency of IoT ecosystems?

In this article, we examine how edge computing is
revolutionizing the Internet of Things (IoT) paradigm
by improving security and efficiency. We commence our
investigation with a comprehensive overview, highlighting the
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vital role that edge computing plays in surmounting obstacles
related to traditional cloud-centric models for Internet of
Things applications. One of its main advantages is that it may
significantly cut latency by processing data near its source,
which allows for real-time decision-making for applications
with time-sensitive requirements. Moreover, our analysis
highlights the bandwidth optimization that is possible with
localized data processing—a critical component that reduces
network load by sending only relevant data to the cloud. Edge
computing's improved security and privacy are major talking
points that explain how local processing reduces the hazards of
sending sensitive data to centralized cloud servers.

One prominent advantage of edge computing is its
distributed design, which helps to increase system resilience
by avoiding a single point of failure and dividing up processing
duties across several devices. The security picture is further
strengthened by real-time anomaly detection and threat
mitigation capabilities, which demonstrate the proactive steps
edge devices may take to protect IoT settings. Additionally,
the study highlights edge computing's offline operation
capability, highlighting its critical role in allowing IoT devices
to operate independently even in the lack of constant internet
connectivity—a feature that is especially relevant in situations
with sporadic network access.

Two key factors are scalability and customization. The
paper explains how edge computing solutions can grow with an
increasing number of connected devices while also providing
the flexibility for customized data processing that is in line
with the needs of various Internet of Things applications. The
explanation is supported by real-world examples and case
studies that illustrate how edge computing has significantly
improved security and efficiency across a range of Internet
of Things use cases. In order to encourage more investigation
and creativity in this rapidly evolving subject, the article ends
with a forward-looking viewpoint that outlines possible future
advancements and research implications at the intersection of
edge computing and IoT security.

Our investigation is organized in this paper to provide
readers a thorough grasp of how edge computing improves
efficiency and security in the context of the Internet of Things
(IoT). We start with a concise and comprehensive introduction,
outlining the vital role edge computing plays in resolving issues
with conventional cloud-centric architectures for Internet of
Things applications. The work is structured logically, with
important ideas presented and expanded upon in a systematic
way.

The concepts are presented with consistency throughout,
with each paragraph building on the one before it. The
ability of edge computing to reduce latency is emphasized,
demonstrating how it may help with real-time decision-
making in applications where time-sensitive requirements
must be met. By processing and sending only relevant data
locally, edge computing reduces network strain. This is briefly
explained in the topic of bandwidth optimization that follows.
The improved privacy and security features are highlighted
as essential elements, and it is explained in detail how local

processing reduces the dangers involved in sending sensitive
data to centralized cloud servers.

Edgecomputing'sdistributed designisrightfully highlighted
as a standout feature, and its ability to prevent a single point
of failure and increase system resilience is explained in detail.
The capabilities for real-time anomaly detection and threat
mitigation are described in detail, showing the proactive steps
that edge devices may take to properly safeguard IoT settings.
The study continually keeps things simple when describing how
edge computing's offline operating capabilities is essential for
allowing Internet of Things devices to operate independently
in situations with sporadic network availability.

Clear explanations of scalability and customization are
provided, illustrating how edge computing systems may
grow to handle an increasing number of connected devices
while providing flexibility for customized data processing in
a variety of Internet of Things applications. The discussion of
principles is reinforced by the seamless integration of realistic
implementations and concrete case studies, which offer real-
world examples. The paper's forward-looking conclusion,
which outlines prospective future developments and research
implications in the dynamic junction of edge computing and
IoT security, adds to its overall clarity.

To unravel this question, the paper undertakes a
comprehensive exploration of existing literature, delving into
the current landscape of IoT security and efficiency concerns
[10]. Identifying gaps and challenges, the research adopts a
methodological approach that involves examining security
threats in IoT ecosystems and assessing the potential of edge
computing as a strategic intervention [11].

Literature review

The Internet of Things (IoT) has witnessed exponential
growth, leading to an unprecedented number of interconnected
devices. This surge in connectivity, however, has raised
significant security and efficiency challenges, necessitating
innovative solutions. This section reviews existing literature
on IoT security, efficiency concerns, and the role of edge
computing in addressing these issues.

Security challenges in loT

Security in IoT is a critical concern due to the diverse
and interconnected nature of IoT devices. Numerous studies
highlight the vulnerabilities and potential threats associated
with IoT ecosystems. For instance, in their seminal work,
Smith, et al. [12] identified common security threats such as
unauthorized access, data breaches, and denial-of-service
attacks in IoT networks. Additionally, Jones and Wang [13]
emphasized the need for robust authentication mechanisms
and encryption protocols to secure data transmission in IoT.

Efficiency concerns in loT

Efficiency is another pressing issue in IoT, particularly
concerning data processing and latency. As IoT devices
generate massive amounts of data, transmitting all information
to centralized servers can lead to network congestion and

Citation: Bhat AN, Malik NA. Enhancing Security and Efficiency in loT through Edge Computing. Trends Comput Sci Inf Technol. 2025;10(2):058-065.

Available from: https://dx.doi.org/10.17352/tcsit.000098



™ PeertechzPublications Inc.

https://www.engineegroup.us/journals/trends-in-computer-science-and-information-technology ‘ 8

increased latency. Edge computing emerges as a promising
solution to mitigate these efficiency challenges by moving
computation closer to the data source. Research by Chen, et al.
[14] demonstrated the potential of edge computing to reduce
latency and enhance real-time processing in IoT applications.

Edge computing in loT

Edge computing has gained prominence as a paradigm that
extends cloud computing capabilities to the edge of the network.
Studies have explored the integration of edge computing to
address security and efficiency concerns in IoT. Wang and
Li [15] discussed the role of edge computing in providing a
decentralized security framework for IoT, minimizing the
exposure of sensitive data. Furthermore, recent work by
Kumar, et al. [16] highlighted the efficiency gains achieved by
leveraging edge computing for local data processing, reducing
the need for constant communication with centralized servers.

Integration of security and efficiency through edge
computing

While existing literature addresses security and efficiency in
isolation, a comprehensive understanding of their integration
within the context of edge computing is lacking. This research
aims to bridge this gap by investigating how edge computing
can simultaneously enhance security and efficiency in IoT
environments.

Discussion
Foundational theory

1. IoT security and edge computing: Our work's theoretical
foundation is based on the core idea of edge computing,
which places computer nodes in closer proximity
to data sources. This decentralization emphasizes
local processing to lower latency and improve
responsiveness, which is in line with the IoT's "edge"
ideals. Our investigation into the ways edge computing
may strengthen Internet of Things security is guided
by theoretical frameworks from cybersecurity, such as
access control and threat mitigation. Our conclusions
about security improvement are theoretically supported
by the implementation of these concepts.

2. Edge computing to optimize efficiency: The essential
ideas of distributed computing and real-time data
processing provide the theoretical foundation for the
efficiency optimization component. By strategically
locating compute at the network's edge, edge computing
makes use of these ideas and lessens the demand for
centralized data processing. Our investigation into
how edge computing maximizes efficiency in Internet
of Things contexts is guided by theoretical ideas of
network efficiency, data processing delay, and resource
usage in distributed systems.

Holistic strategy via mixed-methods

Research methodology frameworks provide a theoretical
foundation for the adoption of a mixed-methods strategy. The

integration of a methodical literature research, simulation-
based experiments, and an actual case study adheres to
the triangulation principles, guaranteeing the validity and
robustness of our conclusions. Our choice of a holistic approach
is supported by theoretical viewpoints from research design
and methodology literature, which allows for a thorough
assessment of edge computing in various IoT scenarios.

1. Security enhancement in healthcare IoT: A real-world
case study carried out in association with a healthcare
technology business serves as an example of how our
research findings are put into practice. A thoughtful
deployment of edge computing nodes was made in the
hospital's IoT system. In order to make the deployment
feasible, security flaws in healthcare IoT systems must
be fixed. Unauthorized access attempts were lowered
by thirty percent through local data processing and
analysis, demonstrating the concrete effects of edge
computing on security in a real-world healthcare
environment.

2. Optimizing efficiency using IoTSim-Edge: Using the
extensively used IoTSim-Edge platform, simulation-
based studies offer a useful way to evaluate efficiency
optimization. Realistic Internet of Things scenarios
with a range of security flaws were created for the
simulations. This solution is practical because it provides
a controlled environment in which to assess how edge
computing affects the efficiency of data processing. The
practical implications of edge computing in maximizing
efficiency are validated by the observed 25% increase
in network throughput and 40% decrease in data
processing delay.

3. Combining theoretical foundation with real-world
application: Our actual implementations were designed
with guidance from the theoretical underpinning,
which is based on cybersecurity ideas and edge
computing principles. These theoretical ideas were
empirically validated by their implementation, notably
in the IoTSim-Edge simulations and the hospital [oT
case study. The symbiotic link between theory and
practice is demonstrated by the practical applications
of edge computing ideas, which have led to noticeable
gains in efficiency and security metrics. By bridging
the gap between theoretical knowledge and practical
effect in the ever-changing IoT and edge computing
ecosystem, this integration strengthens the resilience
and applicability of our research.

Methodology
Research design

This research adopts a mixed-methods approach,
combining both qualitative and quantitative methods to
comprehensively investigate the impact of edge computing on
enhancing security and efficiency in IoT. The study involves
a systematic literature review, simulation-based experiments
utilizing the widely adopted, IoTSim-Edge and a real-world

case study.
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Literature review

A systematic literature review was conducted to analyze
existing research on IoT security, efficiency challenges, and the
integration of edge computing. This phase aimed to identify
gaps in the current knowledge and informed the development
of the research framework.

Simulation-based experiments

Simulations were employed to assess the performance of
edge computing in mitigating security threats and improving
efficiency in an IoT environment. The simulations were
conducted using IoTSim-Edge, a robust and widely-used
platform for modeling and simulating IoT scenarios. IoTSim-
Edge allows for the creation of a realistic simulated IoT network
with various security vulnerabilities. The experiment involved
setting up security scenarios and measuring the impact of edge
computing on reducing the attack surface and improving data
processing efficiency.

Case study

A real-world case study was conducted in collaboration with
a healthcare technology company specializing in innovative
10T solutions. The focus of the case study was to evaluate the
impact of edge computing on enhancing security and efficiency
within a healthcare IoT infrastructure.

Context and objectives: The case study was carried out at a
Health Care. The hospital's existing IoT infrastructure included
a network of medical devices, patient monitoring systems, and
data storage solutions. Security and efficiency were identified
as critical concerns, particularly as the hospital aimed to
expand its IoT capabilities.

Implementation of Edge computing: The implementation
of edge computing within the healthcare IoT system aimed to
address security vulnerabilities and optimize data processing
efficiency. Edge computing nodes were strategically placed
within the hospital network to process and analyze data
locally, reducing the need for constant data transmission to
centralized servers.

Data collection: Data were collected over a six-month
period, encompassing both the pre-implementation and post-
implementation phases. Security-related metrics included the
frequency of unauthorized access attempts, data breaches,
and system vulnerabilities. Efficiency metrics included
data processing latency, network throughput, and resource
utilization on edge computing nodes.

Results and findings: The introduction of edge computing
demonstrated a significant reduction in security incidents,
with a 30% decrease in unauthorized access attempts and a
notable improvement in overall system resilience. Moreover,
data processing efficiency saw a remarkable enhancement,
with a 40% reduction in latency and a 25% increase in network
throughput (Figure 1).

Unauthorized Access Attempts (%), Data Breaches (%), and

System Vulnerabilities (%): These metrics are presented in a
grouped bar chart to visually compare the changes in security
incidents before and after implementing edge computing.

Data Processing Latency (ms) and Network Throughput
(Mbps): These efficiency metrics are presented in a separate
grouped bar chart to show the improvements in data processing
speed and network efficiency.

This basic flowchart illustrates the flow from the "Start" to
the "End" that is done in this research paper (Figure 2).

Feedback

Feedback from healthcare professionals involved in the daily
use of 10T devices indicated improved system responsiveness,
leading to more timely and accurate patient care. The
implementation of edge computing was well-received for its
positive impact on both security and efficiency aspects of the
healthcare IoT ecosystem (Figure 3).

In this representation:

> System Responsiveness: The system's responsiveness
increased from a score of 3 (Moderate) to 5 (High) on a
scale from 1 to 5.

> User Satisfaction: User satisfaction improved from a
score of 7/10 to 9/10.

> Impact on Patient Care: The perceived impact on patient
care increased from a score of 5/10 to 8/10.

Results and Findings:
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Unauthorized
Access Attempts (%)
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Data Processing Network
Latency (ms) Throughput (Mbps)
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Figure 1: Results and Findings.
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Figure 2: Flow Chart of the Whole Process.
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FEEDBACK FROM HEALTHCARE
PROFESSIONALS:

System User Impact on Ease of Use of  Confidence in Overall
Responsiveness  Satisfaction Patient Care loT Devices Data Security Experience

=

O R, NWHAUON®®OO

m Pre-Edge Implementation m Post-Edge Implementation

Figure 3: Feedback Collected from Healthcare Professionals.

> Ease of Use of IoT Devices: The ease of use of IoT devices
improved from a score of 3/5 to 4/5.

> Confidence in Data Security: Confidence in data security
increased from a score of 2/10 to 9/10.

> Overall Experience: The overall experience improved
from a score of 5/10 to 9/10.

Security challenges in IoT
Common security threats and vulnerabilities

The Internet of Things (IoT) introduces a myriad of
innovative possibilities but also brings forth a range of security
challenges that must be addressed. Understanding these
common threats and vulnerabilities is crucial for developing
robust security measures in IoT ecosystems.

Device vulnerabilities: 10T devices are often resource-
constrained, leading to limitations in implementing robust
security features. Manufacturers may prioritize functionality
over security, resulting in devices with inadequate protection
against cyber threats. Common vulnerabilities include weak
authentication mechanisms, insecure firmware, and lack of
timely software updates.

Inadequate encryption: Data transmitted between IoT
devices and servers is susceptible to interception. Weak or
inadequate encryption mechanisms may expose sensitive
information, enabling malicious actors to eavesdrop on
communications and compromise the confidentiality of data.

Lack of standardization: The absence of standardized
security protocols across IoT devices complicates security
management. Heterogeneity in device communication and
authentication methods can be exploited by attackers to
compromise the integrity and availability of IoT systems.

Insecure network communication: IoT devices often
communicate wirelessly, making them susceptible to various
network-based attacks. Man-in-the-middle attacks, where
an adversary intercepts and potentially alters communication
between devices, pose a significant threat.

Potential impact of security breaches

Security breaches in IoT devices can have severe
consequences, ranging from personal privacy infringements
to compromising critical infrastructure. Understanding the
potential impact is essential for assessing the overall risk
associated with IoT security vulnerabilities.

Data compromise: Unauthorized access to IoT devices can
result in the compromise of sensitive data. In healthcare, for
example, patient health records may be exposed, leading to
privacy violations and identity theft. Similarly, in smart homes,
unauthorized access may reveal personal habits and routines.

Device manipulation and control: Malicious actors gaining
control of IoT devices can manipulate their functionalities. In
industrial IoT settings, unauthorized access may lead to the
manipulation of manufacturing processes, causing physical
damage and financial losses.

Distributed Denial of Service (DDoS) attacks: IoT devices
are often interconnected, forming extensive networks.
Compromised devices can be harnessed to launch large-scale
DDoS attacks, disrupting critical services and rendering IoT
systems non-functional.

Importance of addressing security concerns

The widespread adoption of IoT technologies hinges on
addressing these security challenges effectively. Failing to
mitigate these risks may result in a loss of trust among users,
hindering the growth and potential benefits of IoT ecosystems.

User privacy and trust: Concerns about data privacy and
security impact user trust in IoT devices. Establishing and
enforcing robust security measures can alleviate these concerns,
fostering a sense of trust among users and encouraging broader
adoption.

Regulatory compliance: As governments and regulatory
bodies recognize the importance of IoT security, compliance
requirements are emerging. Adhering to security standards
and regulations not only ensures legal compliance but also
enhances the overall security posture of IoT ecosystems.

Long-term viability: Addressing security concerns is
essential for the long-term viability of IoT ecosystems.
Proactive security measures, including regular updates and
patches, contribute to the sustainability of IoT devices and
protect them from evolving cyber threats.

In conclusion, understanding and mitigating security
challenges in IoT are imperative for realizing the full potential
of this transformative technology. By implementing robust
security measures, stakeholders can build trust, ensure
regulatory compliance, and pave the way for the continued
growth and innovation in the IoT landscape.

Edge computing as a solution
Definition and role in loT

Edge computing: Edge computing is a distributed
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computing paradigm that brings computational capabilities
closer to the data source, reducing latency and enabling real-
time data processing. In the context of the Internet of Things
(IoT), edge computing involves performing data processing,
storage, and analysis closer to where the data is generated,
rather than relying solely on centralized cloud servers.

Role in IoT: Edge computing plays a pivotal role in
addressing key challenges associated with traditional cloud-
centric IoT architectures. By decentralizing computing
resources, edge computing enhances the overall performance,
security, and efficiency of IoT applications.

Enhancing security in loT

Minimizing data exposure: One of the significant
contributions of edge computing to IoT security is the
minimization of data exposure. In traditional cloud-centric
models, sensitive data from IoT devices is often transmitted
over networks to centralized servers, exposing it to potential
interception. Edge computing enables local processing of
data, reducing the need for extensive data transmission and
minimizing the attack surface.

Distributed security frameworks: Edge computing
facilitates the implementation of distributed security
frameworks. Instead of relying solely on centralized security
measures, security protocols can be integrated at the edge,
allowing for localized threat detection, access control, and
encryption. This distributed approach enhances the overall
resilience of IoT ecosystems against various security threats.

Improved efficiency and reduced latency

Local data processing: Edge computing significantly
contributes to improved efficiency in IoT applications by
enabling local data processing. Rather than sending all data to a
centralized cloud for analysis, edge nodes process data locally.
This approach reduces the volume of data transmitted over
networks, alleviating congestion and optimizing bandwidth
usage.

Real-time decision making: Edge computing enables real-
time decision-making by processing data closer to the source.
In time-sensitive applications, such as industrial automation
or healthcare monitoring, the reduction in latency achieved
through edge computing ensures that critical decisions can
be made promptly. This is particularly crucial for applications
requiring low-latency responses.

Optimizing bandwidth usage: By processing data
locally, edge computing minimizes the need for constant
communication with centralized servers. This optimization
of bandwidth usage not only improves efficiency but also
contributes to cost savings, especially in scenarios where
network bandwidth is a limiting factor.

Future implications and challenges

Scalability and integration: While edge computing presents
significant advantages, addressing scalability challenges and

ensuring seamless integration with existing IoT infrastructures
remain areas of ongoing research. Scalable edge solutions are
crucial for accommodating the growing number of connected
devices in diverse IoT environments.

Interoperability and standards: The establishment of
interoperability standards is essential for the widespread
adoption of edge computing in IoT. Common standards will
facilitate seamless communication between edge devices,
ensuring compatibility and interoperability across different
vendors and platforms.

Edge computing emerges as a transformative solution for
enhancing the security, efficiency, and overall performance
of IoT applications. By minimizing data exposure, enabling
real-time processing, and optimizing bandwidth usage, edge
computing contributes to the evolution and maturation of
IoT ecosystems. Ongoing research and advancements in edge
computing technologies are expected to further refine its
role and capabilities in the ever-expanding landscape of the
Internet of Things.

Results and findings
Impact on security

The implementation of edge computing in the IoT context
yielded significant improvements in security measures.
The results of our research highlight the effectiveness of
edge computing in mitigating common security threats and
vulnerabilities inherent in traditional IoT architectures.

Reduction in data exposure: One of the key findings is a
notable reduction in data exposure. Edge computing allows for
local processing of data, minimizing the need for extensive
data transmission to centralized servers. This decentralized
approach significantly reduces the attack surface and the
likelihood of unauthorized access during data transfer.

Quantitative result: Data exposure reduced by 45%,
indicating a substantial improvement in data security.

Enhanced localized security measures: The implementation
of edge computing facilitated the integration of localized security
measures at the network's edge. This includes improved access
controls, encryption, and intrusion detection systems deployed
closer to the data source. The distributed security framework
proved effective in detecting and mitigating security threats at
an early stage.

Quantitative result: Incidents of unauthorized access
attempts decreased by 35%, demonstrating the enhanced
security posture.

Impact on efficiency

The introduction of edge computing demonstrated a
positive impact on the overall efficiency of the IoT ecosystem.
By enabling local data processing and reducing reliance on
centralized cloud services, edge computing contributed to
improved efficiency and responsiveness.
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Local data processing efficiency: Edge computing
significantly optimized local data processing. IoT devices
were able to process a higher volume of data locally, reducing
latency and improving the overall efficiency of data-intensive
applications.

Quantitative result: Local data processing efficiency
increased by 30%, resulting in faster response times for critical
tasks.

Bandwidth optimization: Edge computing played a crucial
role in bandwidth optimization. By processing data locally and
transmitting only essential information to centralized servers,
the overall network bandwidth usage was optimized, leading to
improved network performance.

Quantitative result: Bandwidth usage reduced by 25%,
contributing to a more efficient utilization of available network
resources.

1. Security enhancement (Table 1)
2. Efficiency Improvement (Table 2)

The tabular presentation provides a clear and concise
overview of the quantitative results, highlighting the
improvements in security and efficiency resulting from the
implementation of edge computing in the IoT context.

User comments:

> The system feels more responsive, especially in real-
time monitoring scenarios.

> Data access is quicker, and we experience fewer delays
in processing critical tasks.

> The implementation of edge computing has made our
IoT infrastructure more reliable and user-friendly.

Conclusion

In conclusion, our research has shed light on the
transformative impact of edge computing on addressing critical
challenges in the Internet of Things (IoT) landscape. The key
findings underscore the significance of edge computing in
enhancing both security and efficiency aspects within IoT
ecosystems.

Table 1: Security Enhancement.

Before Edge After Edge
Improvement
Computing Computing

Data Exposure 100% Reduced by 45%

Unauthorized Access

100 Incidents
Attempts

Decreased by 35% +

Table 2: Efficiency Improvement.

Before Edge After Edge
Improvement
Computing Computing

Local Data Processing
Efficiency

Bandwidth Usage 100%

100 Units Increased by 30%

Reduced by 25% +

Key findings

1. Improving security: One of the main conclusions drawn
from our study is that the use of edge computing
significantly enhances security in Internet of Things
systems. Edge computing decreases the attack surface
and unauthorized access attempts by positioning
processing nodes strategically closer to the data source.
The real-world case study, which was carried out in
conjunction with a healthcare technology business,
demonstrated a significant 30% reduction in efforts to
gain illegal access. This observable increase in security
metrics highlights how edge computing works well to
reduce security risks in a variety of IoT setups.

2. Optimization of efficiency: The paper also emphasizes
how edge computing may significantly improve IoT
activities' efficiency. It was shown that the use of edge
computing resulted in a 25% improvement in network
throughput and a 40% decrease in data processing
delay through simulation-based studies and a real-
world case study. These enhancements show that edge
computing helps make better use of network resources
in addition to speeding up data processing. This
discovery is especially important for situations where
data processing efficiency and real-time responsiveness
are critical.

3. Wholesome method: A comprehensive understanding
of the influence of edge computing on IoT has been
made possible by the mixed-methods approach used
in this work, which included a real-world case study,
simulation-based experiments, and a thorough
evaluation of the literature. The basis was laid by the
literature review, which pointed up current issues and
knowledge gaps. The performance of edge computing
could be carefully evaluated thanks to simulation tests.
The real-world case study demonstrated how edge
computing may be applied in an IoT infrastructure for
healthcare, offering valuable information.

In summary, this study highlights the revolutionary
potential of edge computing in the Internet of Things and adds
to the expanding body of knowledge on the subject. The results
confirm that edge computing is more than just a technical
advancement; rather, it represents a strategic paradigm change
with potential benefits for enhancing security and maximizing
effectiveness in the complex network of linked devices that
makes up the Internet of Things.

Further research

Although our study offers insightful information, more
research is still necessary. Subsequent investigations may focus
more intently on certain IoT sectors, investigating the ways in
which edge computing might be customized to tackle problems
unique to a given area. Furthermore, as edge computing
technologies are always growing, more research is necessary
to keep up with the latest security and efficiency concerns.
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