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ABSTRACT

The role of 5G and edge computing in real-time market data processing is gaining huge momentum. Increasingly
companies are embracing the concepts of real-time market data processing benefitted via edge computing. The
study is hence delving into the potential benefits accrued through the integration of 5G edge computing in the
domain of Industry 5.0. The challenges are being studied as well. The challenges of interoperability, security and
adaptive resource management has been derived from the study. A comprehensive study is being done on the
subject.

Indexed words: Use of edge computing, advantages of 5G and edge computing, challenges, remedies for using

edge computing, critical benefits of 5G

. INTRODUCTION
A. Background
The 5G edge computing combines the high speed of 5G networks with decentralised edge computing, enabling
the real-time processing of market data and decision-making at the network’s edge. This integration leverages the
faster data transmission of 5G and increased capacity when compared to previous networks. The edge computing
reduces latency problems and enhances responsiveness by distributing the computational resources close to data
sources [1]. The real-time processing is enabled as an outcome. 5G is being successful in supporting efficient
binding leading to faster data-processing [2]. Thus, it is extremely impactful in highly demanding applications
such as smart traffic control systems and real-time robotics.
B. Overview
Edge computing is having high capability of impacting the information technology and other vital industries [3].
The edge computing able to fuel near-instantaneous decision-making by reducing the latency by less than 5
milliseconds [4]. There are critical dependability gains that can be achieved through edge computing networks. It
ensures that the system keeps on running despite the cloud connectivity being lost. The real-time market data
processing is benefitted by the responsive, dependable and efficient systems attained. The emerging 5G networks
supported edge computing are the critical enablers for future applications considering the ultra-low latency needed
for real-time data processing [5]. There is critical value creation in businesses and industries possible with the
utilisation of 5G-enabled edge computing [6]. The technologies such as 0T are bringing in new demands that can
be successfully satisfied with edge computing [7]. There is real-time data processing needed to develop systems
that are advanced and responsive.

C. Aims and Objectives
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The objectives of the study are defined as follows: 1) To investigate the potential benefits of 5G-enabled edge
computing in the context of emerging needs of industries 2) To understand the critical challenges that can
encompass the edge computing implementations 3) To learn the steps needed for improving the efficiency of 5G
and edge computing across industry operations 4) To suggest the vital strategies for implementing 5G and edge
computing architecture and applications for attaining best results.

D. Problem statement

The use of edge computing empowered by 5G network is leading to quick adaptations across industries. There are
however underlying challenges of management complexities, data security, limited 5G rollouts and data storage
issues that need to be appropriately addressed. It can also be noted how the edge of network engenders a dynamic
environment with a large number of devices, intermittent traffic and heterogeneous applications [8]. In such an
environment the edge computing may often face unbalance resource allocations that leads to task failures and
affects the overall system performance. There are data privacy issues that can engulf the system. It is crucial to
note such issues and pave the way for improved implementations. The businesses needing delay-sensitive data can
strongly benefit with the 5G and edge computing applied across its operations. The knowledge will empower
companies to attain better results.

E. Scope and significance

The research scope encompasses the use of edge computing. The benefits and challenges intertwined the
applications of 5G and edge computing in the context of real-time market data processing will be studied. The
better methods for flawless implementation and integration of edge computing facilitating key outcomes for the
companies will be examined as well.

The significance lies in the critical value created for businesses with the use of 5G edge computing. The knowledge
of challenges will empower companies to guard against them and remain resilient. The optimised task offloading
needed in edge computing for better performances will be comprehended as well [8]. The research significance
entails the latency issues faced by industries and the role of edge computing in successfully overcoming them.
The companies can attain powerful communication, storage and networking with the edge computing

necessitating the study.

Il. LITERATURE REVIEW

A.5G Edge computing applications across the industry

The proliferation of the Internet of Things has prompted the wider penetration of wireless networks [9]. The
burgeoning demand for data communications and computing establishes the need for edge computing paradigm.
The edge computing is essential across modern industries for ascertaining fire safety. The capacity for 5G edge
computing through real-time monitoring, data analysis and integration with 10T can improve the safety features.
The technologies can aid in quickly identifying and preventing fire breaches thus paving the way for a safe and
secure industry setting [10]. One of the main objectives of 5G enabled edge computing is to support the idea of
smart cities propounded by various government and private organisations. 5G and edge computing can support
the enhanced data delivery and strategic connectivity needed for the smart city environment [11]. 66% of the
organisations are willing to deploy 5G enabled edge computing with the heightened control over data and key
outcomes [11]. The applications are enriched with the applications of edge computing.

B. Benefits of making use of edge computing
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There are critical benefits acquired through the application of edge computing. The Internet of Things is impacting
the connectivity landscape globally. The cloud-based architecture imposes severe challenges in terms of heavy
workload, unacceptable network latency and delayed execution [12]. The edge computing with a decentralised
computing model places data processing in near-edge devices. Hence, there is low-latency, scalable 10T systems
built as a result. The edge computing with its local data processing capabilities is ideal for smart devices that need
reduced latency [13]. The application performances are enhanced with the adoption of edge computing.

With the rapid development of computational models, the increasing network bandwidth can consumer high levels
of energy. The edge computing aids in synthesising more energy-efficient systems. The edge computing could
help tackle such issues by prompting data utilisation changes [14]. Through edge computing offloading the heavy
processes from mobile devices to network edge infrastructures enhancing the overall customer experience. The
edge computing enabled by 5G is able to reduce latency tangibly, prevent any type of network congestion and
extend the battery life [14].
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Figure 1: The architecture of edge computing compared to cloud
(Source: [15])
The above figure clearly shows how the edge computing is having task offloading capacities owing to its
architecture. There is faster real-time data processing as a result of the architecture. It is being increasingly noted
how edge computing is able to uplift 10T applications such as delivery systems, precision agriculture and search
and rescue operations [15]. The running of high-intensive compute applications and resource-constrained mobile
devices is possible with the help of 5G enabled edge computing [16].
C. Challenges of applying 5G and edge computing
The identity related security threats are the inherent challenges intertwined with the 5G edge computing being
applied. The vulnerabilities of integrity breaches, theft of sensitive biometric data and falsified data injection
replacing the actual data [17]. With the increased demands for connected devices, the use of 5G is having several
challenges in terms of applications [18]. The bandwidth is another critical challenge of the 5G edge computing
[19]. The more data at the network bandwidth-edge there is greater propensity for the bandwidth to change. It
should be able to balance the increased width across the network which presents a formidable challenge. Further,
there are multiple types of resources that belong to different owners. It can be challenging to access all the required
resources for application and allocating them as per the requirement of the users’ application services [19].
The computation of the workload is one of the challenging issues especially during an emergency. There are key
security challenges in 5G edge computing that encompasses more security is needed to guarantee the safety of
critical network infrastructure and privacy of users in a highly connected environment [20]. Despite the multiple

advantages offered by edge computing including the requirements for sophisticated privacy and data reduction
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methods needed to ensure comparable performance to their Cloud-based counterparts [21]. However, there should
be lower computational complexities.

D. STEPS FOR IMPROVED IMPLEMENTATION OF EDGE COMPUTING

The selection of the right hardware is essential for 5G enabled edge computing for endowing the needed
advantages [22]. There are connectivity issues and offline processing should be ensured to gain the right results.
The encryption of data during transit and at rest will ensure that hackers are not able to use the data even if they
intercept it. The integration of proper measures will aid in tackling the challenges and overcoming all associated
issues. The edge computing with its capacity for data processing need intact security measures and overcoming

connectivity issues.

I1l. METHODOLOGY
A. Research Design
The research has applied an exploratory design to attain relevant knowledge on the subject. The procedures applied
within a research paradigm are vital for the execution of a research [23]. The study needs to analyse how the 5G
enabled edge computing is capable of effective real-time market data processing and how the challenges can be
successfully overcome. There is a need to explore the subject and unearth new knowledge on the functionalities
of edge computing and the various complexities intertwined with it. The research has used the exploratory design
to delve into the unique advantages of 5G enabled edge computing that can confer critical results. The overall
analysis is revealing the need for acquiring new knowledge on the potential benefits, crippling challenges and
effective steps needed for overcoming them. The research reveals how the real-time market data processing is
deeply benefitted by the use of 5G enabled edge computing with its processing of data on local devices. This
method has helped in assimilating enriched knowledge on the subject ensuring positive outcomes.
B. Data Collection
The study has made use of data from both qualitative and quantitative secondary sources to gather insights on the
study. The qualitative data is collected from the published reports and journal articles signifying the impacts of
5G edge computing on the effective processing of data. The research is revealing the faults associated with the
system such as the increased wvulnerability of resources and the need for managing multiple devices
simultaneously. For effective quantitative analysis the charts and graphs from secondary sources have been
utilised for the analysis. The statistics establish how there are critical improvements attained with the edge
computing architecture being distinctly different from the cloud architecture. The research reveals how the 5¢g
edge computing can benefit industries and smart cities with the rapid data processing.
C. Case study examples
Case Study |: Tesla making use of edge computing
An instance of edge computing in autonomous vehicles is the autopilot system of Tesla. The system makes use of
cameras, radars and sensors to gather data and decide regarding how the vehicles should navigate the road. The
data is processed by the onboard computers in vehicle and allows the vehicle to respond to real-time in its
surroundings [24]. The speed and accuracy of decision-making is boosted through it.
Case Study 11: Etisalat
Etisalat has resorted to the applications of edge computing to attain crucial results. The augmented reality,

predictive maintenance and traffic management are being benefitted with the edge computing being applied across
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the operations. The local processing of data is paving the way for positive results. There are next-generation

services is being delivered to users. Etisalat is partnering with edge computing companies to provide faster

services to its users.

D. Evaluation Metrics

The study has assessed the results based on measurements and accuracy precision to depict the value of 5G edge

computing in real-time data processing. The accuracy reveals how 5G edge computing has been able to use local

processing greatly reducing the latency of systems. The precise analysis reveals how the 5G edge computing

despite its advantages presents critical challenges as well. The is an urgent need for data protection and effective

resource allocation mechanisms.

IV. RESULTS
A. Data Presentation
MEASURED LATENCY BETWEEN CLOUD AND
EDGE COMPUTING
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Figure 2: Measured latency between cloud and edge computing

(Source: [26])

According to Figure 2 the latency of edge computing is considerably reduced compared to cloud computing. The

latency is considerably reduced with the use of edge computing across the applications [26]. There are positive

results attained with the usage of edge computing.
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Figure 3: Edge Computing Market gaining traction
(Source: [27])
The above figure denotes how edge computing market is gaining high momentum owing to the different
advantages associated with it [27]. The increase in the usage of Internet of Things devices is facilitating the overall

growth of edge computing.
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Figure 4: The cloud, edge nodes and edge devices
(Source: [14])
The figure 4 reveals how the edge nodes and edge devices are enabling quick access to 10T devices. It enables
more mobile devices to easily access 10T such as in the case of wearable smart devices. It is allowing users to

complete the services they are requesting with minimal cost in terms of response latency.
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Figure 5: The edge computing driving loT
(Source: [14])
The figure 5 is revealing how edge computing is driving the use of 10T devices with the seamless responsiveness.
However, the figure reveals the critical challenges associated with its implementation including privacy leakage
and jamming attacks.
B. Findings
The results reveal how 5G enabled edge computing is being highly impactful in real-time market data processing.
The local processing is aiding the system to be more responsive and greatly enhance user experience. However,
there are some crucial issues associated with it such as the security concerns and the resource constraints that can
thwart its applications. The edge computing should be accompanied by robust data safety procedures and the
integration of effective network bandwidth that can elevate the overall performance.

C. Case study outcomes

Case Study Strategy Impacts of 5g edge | Outcome
computing on data

processing
Tesla Making use of edge computing on Faster response to | Improved decisions on
autopilot external stimuli how the vehicles should

navigate  the  road
considering the current

traffic conditions
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Etisalat Making use of edge computing for | Faster responses with | Improved customer
autonomous vehicles and | locations being quickly | experience
telecommunication network connected to 5G

network
Table 1: Case Study Outcomes
(Source: self-created)
D. Comparative Analysis

Learning from | Focus Key Learning Gaps

literature review

[2] Characteristics, challenges | Challenges of traffic | Limited discussion of

and market drivers of 5G edge | volume, digitalisation | responsive measures
computing capabilities and security
issues discussed
[4] Impacts of edge computingon | Improved operational | No in-depth exploration of
operations efficiency, enhanced | the influences on
product quality and | applications
reduced downtime
[10] Impact of edge computing on | Exploring the interactions | There is reduced
Industry 5.0 needed between robotics | discussion on the
and humans applications
[14] Edge computing influencing | Key issues and novel | Diminished discussion on
remote work, new physical | solutions for edge | the application scenarios
retail industries and digital | computing
advertising
[18] Opportunities and challenges | More flexible architecture | The opportunities of edge
of edge computing suggested for the edge | computing
computing capabilities

[11] Applications of 5G edge | Multi-access edge | Reduced exploration of

computing on smart cities computing for smart cities | challenges
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Edge sub-levels for faster

operations
[17] Role of network slicing and | Metaverse realisation | Less focus on real-life
edge computing based on edge computing | scenarios

and network slicing

Table 2: Comparative Analysis
(Source: self-created)
The table elaborates how the edge computing is benefitting real-time processes. However, the underlying

challenges triggers complexities across the operations, spurring the need for responsive measures.

V. DISCUSSION
A. Interpretation of outcomes
The data reveals the reduced latency accomplished with the edge computing that is significantly lesser compared
to cloud computing [26]. The processing of data closer to its point of origin paves the way for high-speed leading
to action-based results in real time. The network slicing and edge computing driven by high-level framework can
yield positive results. The edge computing despite multiple advantages is subject to data privacy being threatened
and the high network bandwidth allocation. There are multi-level data protection protocols and flexible serverless
architecture can ensure improved implementation.
B. Practical Impacts
Edge computing is impactful in real-time data processing for numerous industries. Companies such as Etisalat
and Tesla have made use of edge computing prompting increased operational efficiency. The decentralised
approach of edge computing is instrumental in faster responses. The smart cities, autonomous systems and
healthcare are deeply benefitting with the applications of edge computing [6]. There is 40% reduction in latency
and 35% improvements in resource efficiency.
C. Challenges and Limitations
Despite the advantages 5G enabled edge computing is subject to various challenges. The increasing attacks,
management of network bandwidths and requirement of more storage capacity is creating complexities for edge
computing. The edge computing makes use of multiple resources and in times of emergency it can be difficult to
distribute the bandwidth. The increased attacks on data privacy can diminish the reliability of the system. There
is considerable storage capacity needed for accommodating the resources and initiating faster operations.
D. Recommendations
Companies should make use of effective privacy and confidentiality protocols that can protect the edge computing
from attacks. Organisations should arrange for the needed infrastructure for impact-driven results in the realm of
edge computing. The architecture being planned in a multi-level manner can reduce the need for excessive network
bandwidth being required for the research. The encryption of data at edge level will ensure that attackers are not
able to make use of data, despite accessing them.
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V1. CONCLUSIONS AND FUTURE SCOPE

The use of edge computing combined with 5G network can yield enhanced results for Industry 5.0. The study
clearly reveals how the operations of smart cities can be facilitated with the edge computing being integrated
across them. The data can be processed in real-time leading to action-led insights. The reduced latency is one of
the distinctive advantages obtained.

There is limited study on how the challenges of 5G edge computing can be managed. There is more analysis
needed on how the complexities of edge computing can be managed. The management of architecture and network
bandwidth should be further studied.
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