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Abstract: Data is considered the most crucial element in open 
banking processes and services� Therefore, it is necessary to pay 
attention to various aspects of the quality of this data in order to 
provide appropriate and expected services to customers� In this 
research, various dimensions representing different aspects of 
data quality were investigated in the field of open banking� This 
research has been conducted in two main steps: The Delphi 
method and the pairwise comparisons method� In the first step, 
various dimensions of data quality in open banking were extracted 
based on the Delphi method� In the next step, the importance of 
each of these dimensions was assessed relative to each other 
using the pairwise comparisons method, and the most crucial 
dimensions were determined� Based on the results obtained 
from these two methods, the significance of eleven dimensions 
of data quality in this field was determined� The best overall 
weighted averages were related to dimensions such as accuracy, 
accessibility, relevancy, timeliness, consistency, security, 
interpretability, reputation, believability, ease of understanding, 
and value-added, respectively� Banks and fintech companies 
offering open banking services can consider these dimensions
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Abstract 
Background: The telecommunications’ growth, especially 
with the emergence of 5G, has led to the requirement of low 
latency solutions. Current cloud computing models possess 
architectural flaws that prevent real-time service delivery, 
critical in applications of autonomous vehicles, augmented 
reality among others.  
Objective: This article reviews how edge computing can be 
combined with 5G networks to overcome the latency issues 
in today’s telecommunication systems. They look at how this 
combination can cut down latency by processing data closer 
to the end consumer and its potential to disrupt several 
industries. 
Methods: This research uses the literature review of current 
information in 5G and edge computing systems, 
architectures, practices, and theoretical frameworks. The 
result of the work is based on the assessment of the existing 
solutions in the implementation of edge computing within the 
5G environment based on case analysis. 
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when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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Results: The analysis shows that all the applications such as self-driving cars and 
industrial robotics experienced 40 to 70% reduced latency. Also, edge computing 
results in better resources management in case of telecommunications since it deems 
many computing tasks to localized edge nodes from cloud. 
Conclusion: Combining edge computing with networking also provides a distinctive 
model for addressing latency problems while enhancing the network and boosting 
industry development. Concerning the research limitations, the future research should 
explore ways of improving the efficiency of resource allocation to meet the company’s 
needs and explore the scalability issues. 
 

Keywords: Edge computing, 5G, latency reduction, network slicing, 
telecommunications, mobile edge computing (MEC), low-latency networks, real-time 
processing, autonomous vehicles, resource optimization. 
 
1. Introduction 
The advent of fifth-generation (5G) technology has enabled significant 
advancements due to its posited low latency, high bandwidth, and the ability 
to support a high density of connected devices. However, achieving the full 
potential of 5G in latency-sensitive applications, such as autonomous driving, 
augmented reality (AR), and Industry 4.0, remains a work in progress. 
Consequently, edge computing has emerged as a viable solution to address 
latency issues by processing data closer to the user, thereby reducing the 
inherent delays associated with cloud computing (Hassan, Yau, and Wu 
2019). Centralized cloud structures present inherent challenges that can 
create bottlenecks when handling latency-sensitive applications due to the 
physical distance between users and central servers. These delays can 
significantly impact applications like self-driving cars, where even 
microsecond-level latency can pose substantial risks (Ageyev, Yarkin, and 
Nameer 2014). The article examines how edge computing has shifted the 
focus toward optimizing latency reduction in 5G networks and how this 
integration is driving future advancements in telecommunication networks 
(Faris, Jasim, and Qasim 2021). 

The promise of 5G to support smart cities, self-driving cars, and Industry 
4.0 applications is intrinsically tied to its capability to address real-time data 
processing challenges. However, reliance solely on centralized cloud 
infrastructures introduces significant latency, especially when data must 
travel long distances for processing (Qasim and Pyliavskyi 2020). One of the 
primary concerns with this approach is the latency introduced by the long-

distance data must travel from the device to the cloud for processing and back 
to the device. Mobile edge computing (MEC), a paradigm that deploys 
computing resources close to the users, mitigates this latency, thus enabling 
near-real-time processing and network management (Seah et al. 2022). By 
processing data locally, MEC brings essential data processing functions 
closer to end users, thereby minimizing round-trip latencies and enhancing 
overall system performance. 

The integration of edge computing with 5G networks brings about a 
paradigm shift in telecommunications. One key area where edge computing 
can enhance 5G is through network slicing. By creating virtualized, 
application-specific network slices, service providers can ensure that latency-
sensitive tasks receive the necessary resources exactly when needed 
(Bruschi et al. 2021). This flexibility allows telecom operators to cater to 
diverse use cases without compromising throughput or latency (Mushtaq, Ali 
Ihsan, and Qasim 2015). 

In latency-constrained applications, the combination of edge computing 
and 5G offers significant advantages, particularly for use cases requiring 
instantaneous data processing, such as self-driving cars and video 
surveillance (Xu et al. 2022). These services demand ultra-reliable low-
latency communications (URLLC), and studies demonstrate that integrated 
edge computing reduces latency with modern 5G features like millimeter-
wave technology and massive MIMO, making edge computing instrumental 
in URLLC (Adhikari and Hazra 2022). 

The integration of edge computing into 5G networks yields promising 
results, although it presents challenges, such as resource management. The 
dynamic nature of edge environments, where resources must be provisioned 
based on current load, necessitates the development of effective algorithms 
and frameworks to cope with these challenges while meeting strict latency 
constraints critical for many applications (Chiang and Shang 2023). Several 
studies have highlighted the necessity of AI and machine learning for efficient 
resource utilization in edge-enabled 5G networks, providing a pathway to 
address these challenges  (Kartsakli et al. 2023). 

As 5G networks continue to be deployed, the role of edge computing in 
addressing latency issues becomes increasingly crucial. Edge computing 
offers a transformative capability for industries adopting this technology, 
particularly those requiring real-time data processing, such as healthcare, 
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manufacturing, and entertainment. By alleviating pressure on central cloud 
servers and improving the efficiency of 5G networks, edge computing 
processes data closer to the source (Ren et al. 2019). Furthermore, the 
combination of edge computing and 5G provides a foundation for future 
refinements in telecommunication systems, specifically in meeting the 
demand for low-latency services. 

The remainder of this paper will explore specific methods by which edge 
computing reduces latency in 5G networks, particular application domains, 
and the technical obstacles that must be overcome to fully harness the 
benefits that edge computing offers in 5G networks. 

 
1.1. Study Objective 
The article focuses on the utilization of edge computing within the context of 
5G networks, with the primary objective of demonstrating this method as a 
means to enhance telecommunications by reducing latency. In recent years, 
the proliferation of smart terminals and big data applications has intensified 
the demand for higher data processing speeds. For latency-sensitive 
applications that require immediate or near-immediate data processing, such 
as autonomous driving, augmented reality, or industrial automation, 
centralized cloud architectures, although viable for several applications, 
present various challenges. This article addresses these challenges by 
emphasizing the approach of bringing computational intelligence closer to the 
endpoint, thereby minimizing delays caused by data processing at the 
network's core. 

The article provides an overview of the current state of 5G networks and 
explores the potential of edge computing to enhance these networks by 
analyzing its opportunities for latency minimization. Additionally, it examines 
how these technologies can be collectively leveraged to generate new 
business opportunities in various fields that necessitate accurate and real-
time data, including healthcare, transportation, and entertainment. The article 
also discusses fundamental technical issues such as resource management, 
scalability, and the security of edge computing in 5G networks. 

Furthermore, the article reviews recent advancements in edge computing 
and related case studies, as well as the application of edge computing in 5G 
network systems. Through this analysis, the article aims to demonstrate the 
real-world applications of edge computing in reducing latency and improving 

the efficiency of 5G applications. It seeks to contribute to the existing literature 
on edge computing while acknowledging its potential to revolutionize the 
telecommunications landscape. 

 
1.2. Problem Statement 
The proliferation of data-intensive applications in telecommunications has 
underscored the necessity for low-latency solutions. Centralized cloud 
computing architectures are inadequate to meet the demands of new-
generation applications, such as self-driving cars, virtual reality, and industrial 
IoTs, which require extremely low latency. These applications demand 
minimal processing time to ensure safety, reliability, and user satisfaction. 
However, the geographical distance between cloud data centers and users 
introduces latency that affects performance. 

This article analyzes the critical issue of reducing latency in 
telecommunications by integrating edge computing with 5G networks. Edge 
computing offers a decentralized solution that brings computation closer to 
the user, significantly reducing round-trip delay. The combination of edge 
computing with the connected world of 5G is essential to circumvent the 
limitations of centralized cloud paradigms and meet real-time computing 
requirements. 

Moreover, resource deployment and management within the framework of 
edge-enabled 5G networks pose significant challenges. Real-time 
applications strain networks due to their constantly evolving needs, 
necessitating dynamic and efficient resource utilization to minimize latency. 
This article explores the potential of using highly efficient algorithms and 
artificial intelligence to improve resource orchestration in edge-enabled 5G 
systems, ensuring that low-latency tasks are prioritized without compromising 
resource efficiency. 

 
2. Literature Review 
The limitations of traditional cloud computing frameworks in coping with 
latency constraints have catalyzed the development of edge computing 
solutions for 5G networks. Numerous research articles have explored the 
adoption of edge computing for integration with 5G due to its potential to 
transform real-time analysis. For example, Hassan et al. provide a valuable 
survey on edge computing in 5G networks, asserting that this technology 
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Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
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data and ensuring the accuracy and correctness of these data�

Assessing the Importance of Various Dimensions of Data ...   |   Hassani et al.

3

Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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improves latency and overall network performance (Hassan, Yau, and Wu 
2019). However, their paper primarily highlights the advantages of 
implementing edge computing while lacking a detailed discussion on the 
technical challenges associated with resource and network management for 
large-scale implementation. 

Other researchers have analyzed the benefits of edge computing for 
specific 5G services. Arun and Azhagiri (2023), for instance, have analyzed 
and designed Long-Term Evolution (LTE) based mobile edge computing 
systems, emphasizing their impact on enhancing the latency performance of 
5G networks (Arun and Azhagiri 2023). While their work demonstrates the 
applicability of combining edge computing with LTE for real-time applications, 
it does not address the scalability of these solutions for broader use cases 
such as industrial control or autonomous driving. 

The integration of edge computing with 5G has been extensively explored 
in the literature to enhance real-time data processing and latency sensitivity 
across various applications. One notable area of benefit is the vehicular 
communication system. Alhilal et al. (2022) investigated the applicability of 
edge computing and 5G in vehicular systems to improve the reliability of 
vehicle-to-everything (V2X) communication links (Alhilal et al. 2022). They 
argue that edge computing enables vehicles, infrastructure, and pedestrians 
to transmit real-time data to one another while avoiding the time lags 
associated with centralized cloud dependency. Furthermore, by integrating AI 
and machine learning into edge computing, systems can dynamically adapt 
resource allocation and task scheduling (Hassan, Yau, and Wu 2019). This 
adaptability is crucial for applications such as self-driving vehicles, where 
latency can be life-threatening. Alhilal et al. (2022) further underscore the 
importance of edge computing for future intelligent transportation networks, 
particularly in traffic management and safety systems requiring low-latency 
and high-throughput data processing (Alhilal et al. 2022). 

Beyond vehicular systems, the integration of 5G and edge computing 
forms the backbone of the Internet of Things (IoT). Gossain et al. (2023) have 
conducted a survey on the integration of 5G with IoT utilizing edge computing, 
highlighting how 5G supports the handling of voluminous data from IoT 
devices (Gosain, Aggarwal, and Kumar 2023). They contend that edge 
computing reduces latency and optimizes resource usage, making it ideal for 
IoT applications such as smart cities, healthcare, and industrial automation. 

Their research emphasizes edge computing's role in efficiently managing 
real-time IoT data and facilitating decision-making processes across 
distributed networks while maintaining scalability. 

Chiang and Shang present an edge-based Software-Defined Networking 
(SDN) enabled 5G architecture, known as ES-5G, which provides significantly 
lower latency through network slicing and edge computing (Chiang and 
Shang 2023). Despite the substantial improvements in latency, their work 
does not address the complexity of resource management across different 
network slices under varying traffic conditions. 

A key limitation in the literature is the lack of comprehensive solutions for 
managing resources dynamically in edge-based 5G networks. Seah et al. 
(2022) review and analyze communication and computing resource 
scheduling in sliced 5G MEC systems, proposing algorithms to address 
optimization challenges (Seah et al. 2022). However, their work focuses on 
static scenarios, limiting applicability in dynamic environments where 
demands fluctuate. This gap underscores the need for more sophisticated 
resource management techniques capable of adapting to real-time network 
conditions with minimal delay. 

Future research should also evaluate the degree of centralization and 
decentralization of edge computing in 5G network systems. Bruschi et al. 
(2021) introduce the MATILDA telecom layer platform, designed to address 
network slicing and edge computing resource allocation (Bruschi et al. 2021). 
Although the platform demonstrates effectiveness in managing small-
spanning tree networks, insufficient evidence exists to validate its scalability 
for low-latency applications. This scalability issue represents a primary 
research gap that must be addressed to enable the full integration of edge 
computing into 5G systems. 

Despite significant advancements in integrating edge computing with 5G 
networks, challenges remain. These include dynamic resource management, 
scalability, and the demand for integrated approaches to meet diverse 
telecommunication service requirements. Future studies should focus on 
innovations in artificial intelligence and the application of such solutions for 
resource distribution. By addressing these challenges, edge computing can 
emerge as a key enabler of next-generation telecommunications architecture. 
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improves latency and overall network performance (Hassan, Yau, and Wu 
2019). However, their paper primarily highlights the advantages of 
implementing edge computing while lacking a detailed discussion on the 
technical challenges associated with resource and network management for 
large-scale implementation. 

Other researchers have analyzed the benefits of edge computing for 
specific 5G services. Arun and Azhagiri (2023), for instance, have analyzed 
and designed Long-Term Evolution (LTE) based mobile edge computing 
systems, emphasizing their impact on enhancing the latency performance of 
5G networks (Arun and Azhagiri 2023). While their work demonstrates the 
applicability of combining edge computing with LTE for real-time applications, 
it does not address the scalability of these solutions for broader use cases 
such as industrial control or autonomous driving. 

The integration of edge computing with 5G has been extensively explored 
in the literature to enhance real-time data processing and latency sensitivity 
across various applications. One notable area of benefit is the vehicular 
communication system. Alhilal et al. (2022) investigated the applicability of 
edge computing and 5G in vehicular systems to improve the reliability of 
vehicle-to-everything (V2X) communication links (Alhilal et al. 2022). They 
argue that edge computing enables vehicles, infrastructure, and pedestrians 
to transmit real-time data to one another while avoiding the time lags 
associated with centralized cloud dependency. Furthermore, by integrating AI 
and machine learning into edge computing, systems can dynamically adapt 
resource allocation and task scheduling (Hassan, Yau, and Wu 2019). This 
adaptability is crucial for applications such as self-driving vehicles, where 
latency can be life-threatening. Alhilal et al. (2022) further underscore the 
importance of edge computing for future intelligent transportation networks, 
particularly in traffic management and safety systems requiring low-latency 
and high-throughput data processing (Alhilal et al. 2022). 

Beyond vehicular systems, the integration of 5G and edge computing 
forms the backbone of the Internet of Things (IoT). Gossain et al. (2023) have 
conducted a survey on the integration of 5G with IoT utilizing edge computing, 
highlighting how 5G supports the handling of voluminous data from IoT 
devices (Gosain, Aggarwal, and Kumar 2023). They contend that edge 
computing reduces latency and optimizes resource usage, making it ideal for 
IoT applications such as smart cities, healthcare, and industrial automation. 

Their research emphasizes edge computing's role in efficiently managing 
real-time IoT data and facilitating decision-making processes across 
distributed networks while maintaining scalability. 

Chiang and Shang present an edge-based Software-Defined Networking 
(SDN) enabled 5G architecture, known as ES-5G, which provides significantly 
lower latency through network slicing and edge computing (Chiang and 
Shang 2023). Despite the substantial improvements in latency, their work 
does not address the complexity of resource management across different 
network slices under varying traffic conditions. 

A key limitation in the literature is the lack of comprehensive solutions for 
managing resources dynamically in edge-based 5G networks. Seah et al. 
(2022) review and analyze communication and computing resource 
scheduling in sliced 5G MEC systems, proposing algorithms to address 
optimization challenges (Seah et al. 2022). However, their work focuses on 
static scenarios, limiting applicability in dynamic environments where 
demands fluctuate. This gap underscores the need for more sophisticated 
resource management techniques capable of adapting to real-time network 
conditions with minimal delay. 

Future research should also evaluate the degree of centralization and 
decentralization of edge computing in 5G network systems. Bruschi et al. 
(2021) introduce the MATILDA telecom layer platform, designed to address 
network slicing and edge computing resource allocation (Bruschi et al. 2021). 
Although the platform demonstrates effectiveness in managing small-
spanning tree networks, insufficient evidence exists to validate its scalability 
for low-latency applications. This scalability issue represents a primary 
research gap that must be addressed to enable the full integration of edge 
computing into 5G systems. 

Despite significant advancements in integrating edge computing with 5G 
networks, challenges remain. These include dynamic resource management, 
scalability, and the demand for integrated approaches to meet diverse 
telecommunication service requirements. Future studies should focus on 
innovations in artificial intelligence and the application of such solutions for 
resource distribution. By addressing these challenges, edge computing can 
emerge as a key enabler of next-generation telecommunications architecture. 
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3. Methodology 
This research utilises both, qualitative and quantitative research techniques 
to explore the integration of edge computing with 5G for minimized latency in 
real-time applications. This methodology comprises a literature study, 
interviews with experts and quantitative analysis using complex mathematical 
models for analyzing hypotheses relating to latency. The addition of 
mathematical modeling alongside empirical simulations enables the 
establishment of a more reliable confirmation of the findings. It presents the 
method of converting latency, the mathematical formulas for computing 
resources, and enhancing the model of edge computing in 5G systems. 
 
3.1. Literature Review 
The first step encompassed an analysis of 5G, edge computing, and latency 
optimization with the help of 50 scientific articles published in peer-reviewed 
journals. Such papers as Hassan et al.(Hassan, Yau, and Wu 2019), were 
the only papers that introduced fundamental knowledge on the existing 
shortcomings of current cloud-based systems and the advantages that come 
with decentralised processing models like edge computing. A key outcome of 
the review was the identification of knowledge gaps, particularly in resource 
optimization and scalability, that informed the subsequent research 
hypothesis: 

• Hypothesis (H1): The integration of edge computing with 5G networks 
will significantly reduce end-to-end latency, particularly in real-time, 
latency-sensitive applications. 
 

3.2. Expert Interviews 
To supplement these theories, we interviewed 30 professionals in the 
telecommunications, smart city infrastructure, and autonomous vehicle 
industries. The specialists described the implementation dynamics of edge 
computing in qualitative terms about the processes inside 5G networks. Some 
respondents recalled resource management frameworks that are related to 
that of Seah et al. (2022), where the dynamic resource allocation algorithms 
plays major role in edge contexts (Seah et al. 2022). Therefore, findings 
rendered ad hoc qualitative analyses were used to create quantitative models 
and equations to test the hypotheses. 
 

3.3. Simulation Framework and Mathematical Modeling 
To support the hypothesis, the simulation was done using MATLAB and NS3 
tools in the aspects of real-world deployment like autonomous vehicles, 
industries, smart healthcare. To compute end-to-end latency and to 
generalize resource marshaling in edge-embraced 5G networks, the following 
equations were derived. 
 
3.3.1. End-to-End Latency Equation 
The total end-to-end latency 𝑇𝑇 in a network can be expressed as: 

𝑇𝑇 = 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝                                              (1)  
Where: 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 is the time taken for data transmission from the source to 
the destination.; 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 represents the time required to process data at 
either a central cloud server or an edge node; and 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 denotes the 
delay caused by the physical distance between the user and the server (cloud 
or edge node). 

In edge computing scenarios, 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 is minimized as the computation 
occurs closer to the user. For example, in a case where the edge node is only 
1 km from the end user, the propagation delay is significantly lower than in a 
traditional cloud scenario, where the distance may be several hundred 
kilometers. 

Using this equation, the simulations evaluated three case studies: 
• Autonomous Vehicles: Reduction in latency from 100 ms to 50 ms (a 

50% improvement) when edge computing nodes handled real-time 
traffic data (Arun and Azhagiri 2023) 

• Industrial Automation: Latency improved by 40% when edge nodes 
processed factory automation tasks in real-time. 

• Smart Healthcare: Medical data latency reduced by 45% through local 
edge node processing of patient monitoring data (Xu et al. 2022). 
 

3.3.2. Resource Allocation Optimization Equation 
Besides latency minimization, this work integrates new and enhanced task 
scheduling algorithms that have been formulated specifically to adapt the 
resource allocation to actual system requirements. The system additionally 
uses data from applications like autonomous driving, industrial automation 
and provides higher priority to latency-sensitive tasks, so that required 
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3. Methodology 
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to explore the integration of edge computing with 5G for minimized latency in 
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mathematical modeling alongside empirical simulations enables the 
establishment of a more reliable confirmation of the findings. It presents the 
method of converting latency, the mathematical formulas for computing 
resources, and enhancing the model of edge computing in 5G systems. 
 
3.1. Literature Review 
The first step encompassed an analysis of 5G, edge computing, and latency 
optimization with the help of 50 scientific articles published in peer-reviewed 
journals. Such papers as Hassan et al.(Hassan, Yau, and Wu 2019), were 
the only papers that introduced fundamental knowledge on the existing 
shortcomings of current cloud-based systems and the advantages that come 
with decentralised processing models like edge computing. A key outcome of 
the review was the identification of knowledge gaps, particularly in resource 
optimization and scalability, that informed the subsequent research 
hypothesis: 

• Hypothesis (H1): The integration of edge computing with 5G networks 
will significantly reduce end-to-end latency, particularly in real-time, 
latency-sensitive applications. 
 

3.2. Expert Interviews 
To supplement these theories, we interviewed 30 professionals in the 
telecommunications, smart city infrastructure, and autonomous vehicle 
industries. The specialists described the implementation dynamics of edge 
computing in qualitative terms about the processes inside 5G networks. Some 
respondents recalled resource management frameworks that are related to 
that of Seah et al. (2022), where the dynamic resource allocation algorithms 
plays major role in edge contexts (Seah et al. 2022). Therefore, findings 
rendered ad hoc qualitative analyses were used to create quantitative models 
and equations to test the hypotheses. 
 

3.3. Simulation Framework and Mathematical Modeling 
To support the hypothesis, the simulation was done using MATLAB and NS3 
tools in the aspects of real-world deployment like autonomous vehicles, 
industries, smart healthcare. To compute end-to-end latency and to 
generalize resource marshaling in edge-embraced 5G networks, the following 
equations were derived. 
 
3.3.1. End-to-End Latency Equation 
The total end-to-end latency 𝑇𝑇 in a network can be expressed as: 

𝑇𝑇 = 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝                                              (1)  
Where: 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 is the time taken for data transmission from the source to 
the destination.; 𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 represents the time required to process data at 
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Besides latency minimization, this work integrates new and enhanced task 
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critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�
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resources are allocated in an efficient manner and minimal processing delay 
can be performed at the edge. In this context, these scheduling algorithms 
may change based on workload conditions, resulting in enormous 
enhancements to system performance.  

To make the latency as low as possible, the utilization of the resources is 
optimal in this case. The following optimization equation, inspired by Rahimi 
et al., models the optimal resource allocation across multiple tasks (Rahimi et 
al. 2021): 

𝑚𝑚𝑚𝑚𝑚𝑚𝑅𝑅𝑖𝑖 = ∑ 𝑇𝑇𝑖𝑖
𝑅𝑅𝑖𝑖

𝑁𝑁
𝑖𝑖=1                                                        (2) 

Where 𝑇𝑇𝑖𝑖 represents the processing time for task 𝑖𝑖; 𝑅𝑅𝑖𝑖 denotes the 
resources allocated to task 𝑖𝑖, and 𝑁𝑁 is the number of tasks being processed 
by the edge computing node. 

Through optimal design of these components, mainly resource control at 
the edge, we hope to minimize the total latency for the entire system.  To 
make these equations realistic for implementation, the given models consider 
the possibilities of different loads, for example, in smart healthcare or in 
vehicle to infrastructure (V2I) communication. They adapt resources in order 
to decrease delay under different network conditions Thus, the advantages 
and disadvantages of bandwidth, complex level of tasks, and computation 
capability can earth be observed to evaluate the actual-time performance of 
the edge computing parallelism model. 

The objective is to see that more resources are given to those few tasks 
that are very sensitive to time so that their time can be minimized. For 
example, in optimizing a smart city, tasks such as real time video surveillance 
that tends to be latency sensitive will be scheduled before less critical tasks 
like pedestrian monitoring. 
 

3.3.3. Edge Computing Capacity Equation 
To calculate the capacity of an edge node to handle multiple concurrent tasks, 
the following equation is used, based on the work of Ren et al.(2019) (Ren et 
al. 2019): 

𝐶𝐶𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = ∑ 𝐷𝐷𝑖𝑖
𝐵𝐵𝑖𝑖

𝑛𝑛
𝑖𝑖=1 + 𝑃𝑃𝑖𝑖

𝐹𝐹𝑖𝑖
                                                    (3) 

Where 𝐶𝐶𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 is the total capacity of the edge node; 𝐷𝐷𝑖𝑖 represents the data 
size of task 𝑖𝑖; 𝐵𝐵𝑖𝑖 is the available bandwidth for task 𝑖𝑖; 𝑃𝑃𝑖𝑖 represents the 
processing power required for task 𝑖𝑖, and 𝐹𝐹𝑖𝑖 is the available computational 
frequency for task 𝑖𝑖. 

The above equation can be used to make imbalance allocation to the 
system depending on the capabilities of the edge node and requirement of 
the incoming tasks. In the conditions of variable load, typical for smart 
healthcare and industry automation this equation helps to distribute tasks in 
such a manner that the load on the edge node will not become critical. 

 

3.3.4. Service Placement Equation 
To minimize latency when deploying services across distributed edge nodes, 
the following service placement model, adapted from Harutyunyan et 
al.(2022) was used (Harutyunyan et al. 2022): 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀:      ∑ ∑ (𝑤𝑤𝑖𝑖𝑖𝑖 × (𝑑𝑑𝑖𝑖𝑖𝑖 + 𝑡𝑡𝑖𝑖𝑖𝑖))𝑛𝑛
𝑖𝑖=1                                                      𝑚𝑚

𝑗𝑗=1 (4) 
Where 𝑤𝑤𝑖𝑖𝑖𝑖 is the weight assigned to the importance of task iii being 

processed by node 𝑗𝑗; 𝑑𝑑𝑖𝑖𝑖𝑖 is the distance between the task source and the 
edge node; 𝑡𝑡𝑖𝑖𝑖𝑖 represents the task processing time on node 𝑗𝑗; 𝑛𝑛 and 𝑚𝑚 
represent the number of tasks and nodes, respectively. 

This equation is useful in determining the spread of service across several 
nodes and serves to reduce latency for important services to the maximum. 

 

3.4. Data Analysis 
The latency reductions observed in the simulations were corroborated using 
statistical analysis of the quantitative data. Comparisons were also carried 
out alongside benchmarks used in other areas of telecommunication latency 
management, based on frameworks suggested by Ren et al. (2019)(Ren et 
al. 2019). Furthermore, based on the interviews, qualitative textual materials 
were analyzed by using NVivo, the major coding themes concerning issues 
of implementing the edge computing into the 5G network were determined, 
including the problem of resources and functionality. 
 

3.5. Ethical Considerations 
The protocol for the data collection process followed a situational ethical 
approval. Informed consent was obtained from all participants in the 
interviews, and to preserve the participant’s anonymity the data was 
disguised. The simulations were based on information from public data 
sources or from the participants who agreed to share their information on a 
strictly non-disclosure basis. 

According to the authors in this paper, both edge computing and 5G 
networks can offer an acceptable solution to real-time application’s high 
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resources are allocated in an efficient manner and minimal processing delay 
can be performed at the edge. In this context, these scheduling algorithms 
may change based on workload conditions, resulting in enormous 
enhancements to system performance.  
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et al., models the optimal resource allocation across multiple tasks (Rahimi et 
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Where 𝑇𝑇𝑖𝑖 represents the processing time for task 𝑖𝑖; 𝑅𝑅𝑖𝑖 denotes the 
resources allocated to task 𝑖𝑖, and 𝑁𝑁 is the number of tasks being processed 
by the edge computing node. 

Through optimal design of these components, mainly resource control at 
the edge, we hope to minimize the total latency for the entire system.  To 
make these equations realistic for implementation, the given models consider 
the possibilities of different loads, for example, in smart healthcare or in 
vehicle to infrastructure (V2I) communication. They adapt resources in order 
to decrease delay under different network conditions Thus, the advantages 
and disadvantages of bandwidth, complex level of tasks, and computation 
capability can earth be observed to evaluate the actual-time performance of 
the edge computing parallelism model. 

The objective is to see that more resources are given to those few tasks 
that are very sensitive to time so that their time can be minimized. For 
example, in optimizing a smart city, tasks such as real time video surveillance 
that tends to be latency sensitive will be scheduled before less critical tasks 
like pedestrian monitoring. 
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system depending on the capabilities of the edge node and requirement of 
the incoming tasks. In the conditions of variable load, typical for smart 
healthcare and industry automation this equation helps to distribute tasks in 
such a manner that the load on the edge node will not become critical. 
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latency. Utilizing intricate mathematical formulas, this study was able to model 
resource provisioning and tasks assignment while optimizing the network and 
tremendous progress in the network functionality were attained. Subsequent 
works must then seek to improve these models to address the constantly 
increasing difficulties of distributed edge computing systems. 
 

4. Results 
This study reveals that the integration of edge computing with the 5G network 
greatly enhances the latency performance across different ultra-reliable, low-
latency, and mission-critical applications including Connected/Autonomous 
Vehicles, Smart health, and Industry 4.0. The analysis of qualitative 
qualitative expert interviews and quantitative simulations showed a very clear 
increase in performance. These are HPIs that include latency percent 
improvement, number of resources used, and time taken to complete various 
tasks in various situations. 
 

4.1. Latency Reduction Across Different Applications 
The combination of edge computing with 5G networks enhances their 
effectiveness in minimizing latency depending on multiple real-time, latency-
sensitive application. Since the data is processed near the user, there is 
effectively less transmission time hence enhancing the system efficiency. 
This lowering of latency is even more necessary to support missions like 
autonomous cars, smart health, industrial IoT, and video surveillance, where 
every microsecond can lead to problems in functionality or safety. The 
following figure summaries all the latency reductions identified in these 
applications. 
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From the data presented in Figure 1 it is clear that integration of edge 
computing results in improvements in all the analyzed scenarios in terms of 
latency. Self-driven cars have a response time of 50% less, necessary for 
rapidly responding to vehicle-to-infrastructure (V2I) where the data needs to 
be processed almost as soon as it is received to avoid potential accidents and 
comprise traffic congestion. Industrial automation reveals the same 50% 
enhancement in effectiveness in real time for machine operations in smart 
factories while improving conformity and output. Smart healthcare gain 
benefits from the 40% decrease of latency as the response from the 
monitorization systems makes quicker decisions in the management of critical 
medical services. In a typical 5G RAN application, video analytics are reduced 
by about 43% and enables faster processing of live video feeds, essential for 
use cases such as surveillance and real time analytics. These findings show 
how the edge computing can effectively improve the efficiency of high real 
time applications across various sectors, in terms of reliability. 

 

4.2. Resource Utilization Efficiency 
The incorporation of edge computing in 5G networks not only leads to low 
latency but also optimizes the utilization of resources by processing close to 
the end user. This helps in distributing a great deal of computation away from 
the centralized cloud to the localized edge nodes which in turn results in high 
utilization of the underlying network. Consequently, the general system 
capabilities and capacity increase at the same time decentralizing the work 
load from central processors. The figure below shows enhancements in four 
real-time applications with the incorporation of edge computing in the systems. 
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used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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tasks in various situations. 
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effectiveness in minimizing latency depending on multiple real-time, latency-
sensitive application. Since the data is processed near the user, there is 
effectively less transmission time hence enhancing the system efficiency. 
This lowering of latency is even more necessary to support missions like 
autonomous cars, smart health, industrial IoT, and video surveillance, where 
every microsecond can lead to problems in functionality or safety. The 
following figure summaries all the latency reductions identified in these 
applications. 
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of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
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objectivity The extent to which data are unbiased�
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FIgure 2 illustrates enhancements in physical resources of the several 
tested application upon adopting edge computing as. Connection to IT 
resources showed an increased efficiency for autonomous vehicles, which 
means that there was a 20% qualitative shift from the centralized cloud 
servers for immediate V2I data processing. It is noteworthy that the largest 
increase of 25% was received in smart healthcare because localized edge 
nodes can handle enormous real-time medical data, thereby improving the 
response to urgent situations. Similar to Industrial automation which has also 
improved by 20% to lessen load on central servers and to ensure efficient 
working of a smart machine in factories. Finally, video analytics saw a 
whopping 22% boost in the use of their resources, due to the positive effects 
of decentralised edge computing for real-time video feed processing for use 
in security/ surveillance systems. These enhancements show that when more 
processing is handled on the edge, entire network and computational 
resource consumption is optimized which in part explains improved system 
performance and scalability in 5G settings. Further, applications like 
healthcare and smart cities get to incorporate cheaper operation and greater 
efficiency since any extensive distributed data collection, analytics and 
processing eliminate the need for expensive mass bandwidth cloud servers. 

 
4.3. Task Completion Time Reduction 
One key KPI that define the performance of real-time applications is the time 
required to complete tasks based on the relevance of this parameter to the 
rate of delivery of decisions and data processing. This smart incorporation of 
edge computing into 5G networks decreases task completion time by 
providing localized processing, thereby decreasing latency in the 
transference of data to central clouds. Such an improvement is especially 
beneficial for applications that need nearly instantaneous response times 
such as self-driving cars, telemedicine, and IoT in manufacturing. The 
following Figure 3 outlines the results of the time taken to complete a set 
number of tasks before and after the extensive use of the program. 

 
Figure 3. Task Completion Time Reduction Across Applications Using Edge 

Computing 
 

The results highlighted drastic improvements of time spent in finishing 
different types of tasks across the four applications, which supports the 
benefits of edge computing in optimizing the real-time capability, as depicted 
in Fig 3. Self-driving vehicles had their task accomplishment time lowered by 
48 percent, a critical savings, especially for facilitating time-bound data 
processing and decision-making in the vehicle-to-infrastructure (V2I) settings. 
Smart healthcare applications were cut to 36% outcome thus improving 
patient’s monitoring response and enhanced medical decisions, critical for 
critical health care situations. Industrial automation was observed to have 
reduced the task completion time by 39%, an aspect of improving the 
efficiency of the actual operations of the real-time machines in production with 
added accuracy in request execution. Last in the chain, and the Abbreviated 
as 5G RAN Video analytics reached a reduction of 48% enabling quicker feed 
processing of raw undergone live video feeds mainly in surveillance and traffic 
monitoring. 

From these results, significant benefits of edge computing are shown in 
terms of avoiding high processing lag within system response times thus 
enhancing the effectiveness of critical delay sensitive application. More 
deployment of edge computing will improve on task performance in industries 
that rely on real-time data processing for effectiveness and safety. 
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banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
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corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�

 Revolutionizing Telecom Latency with Edge Computing ... | Ali Hussein et al.

845

FIgure 2 illustrates enhancements in physical resources of the several 
tested application upon adopting edge computing as. Connection to IT 
resources showed an increased efficiency for autonomous vehicles, which 
means that there was a 20% qualitative shift from the centralized cloud 
servers for immediate V2I data processing. It is noteworthy that the largest 
increase of 25% was received in smart healthcare because localized edge 
nodes can handle enormous real-time medical data, thereby improving the 
response to urgent situations. Similar to Industrial automation which has also 
improved by 20% to lessen load on central servers and to ensure efficient 
working of a smart machine in factories. Finally, video analytics saw a 
whopping 22% boost in the use of their resources, due to the positive effects 
of decentralised edge computing for real-time video feed processing for use 
in security/ surveillance systems. These enhancements show that when more 
processing is handled on the edge, entire network and computational 
resource consumption is optimized which in part explains improved system 
performance and scalability in 5G settings. Further, applications like 
healthcare and smart cities get to incorporate cheaper operation and greater 
efficiency since any extensive distributed data collection, analytics and 
processing eliminate the need for expensive mass bandwidth cloud servers. 

 
4.3. Task Completion Time Reduction 
One key KPI that define the performance of real-time applications is the time 
required to complete tasks based on the relevance of this parameter to the 
rate of delivery of decisions and data processing. This smart incorporation of 
edge computing into 5G networks decreases task completion time by 
providing localized processing, thereby decreasing latency in the 
transference of data to central clouds. Such an improvement is especially 
beneficial for applications that need nearly instantaneous response times 
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may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
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objectivity The extent to which data are unbiased�
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4.4. Latency Reduction vs. Resource Utilization 
The correlation between latency reduction and the effectiveness of resource 
utilization is vague, and understanding this correlation is pivotal to analyzing 
the effects of edge computing on 5G networks. By decreasing the response 
time of real-time applications, and optimizing the distribution of resources in 
the network, edge computing guarantees the required speed of applications’ 
processing with the shifting of additional load from centralized systems. The 
following Figure 4 also uses two axes for comparative presentation and 
reveals the relationship between reduced latency and optimization of 
resources for the main applications. 
 

 
Figure 4. Dual-Axis Comparison of Latency Reduction and Resource Efficiency 

in Edge Computing 
 

From Figure 4, it can be observed that as latency decreases, the number 
of required resources also decreases. In general, autonomous vehicles 
benefited from a 50% decrease in latency and a 20% improvement in 
resource usage, which is fundamental for immediate V2I message exchange. 
This underscores the need to maximize efficiencies with limited computing 
power. Similarly, industrial automation experienced a 50% reduction in 
latency and a 20% improvement in resource utilization, which are essential 
for faster processing times and real-time operations in smart factories. 

Smart healthcare exhibited the highest resource efficiency improvement 

at 25%, along with a 40% reduction in latency. This implies that in healthcare, 
appropriate resource allocation is critical as every second counts. The 
significance of edge computing extends beyond healthcare to other IoT 
systems, as demonstrated by the improvements mentioned above. With the 
increasing number of IoT devices, the real-time processing of large datasets 
has reached a new level of importance. When integrated with the 5G network, 
MEC provides an optimal solution by processing tasks closer to the data 
source, thereby reducing latency and optimizing resource usage. This is well 
illustrated by smart city platforms that utilize IoT devices, which continuously 
generate data requiring real-time processing for timely decision-making and 
system responsiveness. In 5G RAN, video analytics showed a similar pattern, 
with a 43% decrease in latency and a 22% increase in resource usage, which 
is crucial for applications such as video surveillance and traffic monitoring. 

These findings indicate that deploying edge computing infrastructure can 
enhance system reactivity while reducing resource utilization, making edge 
computing a highly effective solution for scaling real-time applications. As 
industries advance technologically, the scalability of edge computing systems 
within large interconnected networks will become increasingly important. 

 
4.5. Scalability and Dynamic Resource Allocation 
One of the most important aspects that should be addressed when planning 
integration of edge computing with 5G is scalability as the number of 
connected devices continues to grow so does the amount of data. The current 
design of edge computing systems allows the original resource allocation in 
accordance with the current application requirements and usage profile to 
maintain low latency levels of resource utilization. The simulations performed 
in this study have shown that edge computing is capable of supporting large 
amounts of data with multiple applications and usage environments, and can 
dynamically change network conditions with acceptable performance loss. 
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data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
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corresponding categories�
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The correlation between latency reduction and the effectiveness of resource 
utilization is vague, and understanding this correlation is pivotal to analyzing 
the effects of edge computing on 5G networks. By decreasing the response 
time of real-time applications, and optimizing the distribution of resources in 
the network, edge computing guarantees the required speed of applications’ 
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Figure 5. Dynamic Resource Allocation and Scalability in Edge Computing 

Across Applications 
 

Another major discovery of the research work was on how the edge nodes 
were capable of adjusting computing capacities to flow of work. In 
conventional real-time applications like auto-mobile, video analytic edge 
nodes were able to give high priority to latencies critical computations to 
enable important data to be processed with little delay. Such flexibility was 
well exemplified in the smart healthcare scenario in which the edge computing 
system was able to handle large amount of patient data while swapping more 
resources when required to avoid congestion in real-time monitoring. 

Figure 5 above shows a depiction of how the various edge computing 
systems managed the growing number of tasks in applications. According to 
the assessment of the autonomous vehicle performance, scalability features 
registered a 10% difference in latency when the task load was raised a 
hundred per cent. Likewise smart healthcare showed a 90% flexibility rate of 
resource allocation while handling the surge of generated data within a 
reasonable latency constraint. By evaluating the bit-rate of both 
computational modules and the error rate in each node – and, therefore, the 
overall system throughput – these results demonstrate that this edge 
computing infrastructure is scalable and capable of handling the load of real-
time applications at each node. 

 

4.6. Security and Reliability in Edge Computing for 5G Networks 
However, individual and time-based performance indicators, which consist of 
low latency and optimized resource usage, are crucial safety and reliability 
aspects for real-time applications in edge computing. In the simulations, 
measures which ensured that edge computing systems would guard the 
data’s integrity, privacy, and secure communication were put into practice. 
The study shows Edge computing when applied with enhanced 5G security 
systems offers a solid platform for protection of data in many applications. 
Security Measures Implemented: 

• Encryption: The encrypted data communication between the edge 
node and 5G networks was carried out using the advanced AES-256 
encryption algorithm to provide data security against unsafe intruders. 

• Authentication: In an effort to limiting the chance of unauthorized 
access to the edge network, the use of two-factor authentication was 
introduced. 

• Data Integrity: Several hashing checks were carried out for 
ascertaining whether the transmitted data had undergone some 
modification. 

 
Figure 6. Security and Reliability Metrics in Edge Computing for 5G Networks 

 

Figure 6 provides the results, as can be observed; the incorporation of 
edge computing together with 5G drastically decreases the probability of data 
breaches. Especially the ‘smart’ healthcare applications profited from security 
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measures, because the frequency of data breaches fell down by 90 % while 
the availability of the systems barely fell under 35 seconds for the year. Self-
driving cars and industrial applications also had credible security structures 
to ensure that data remain unified and the communication is reliable across 
the edge networks. 

 
4.7. Cost Efficiency of Edge Computing Integration 
Further consideration, which remained important in the framework of the 
research, was the consideration of cost factors in realizing edge computing in 
the 5G context. Some of the simulations that were undertaken were the 
CAPEX and OPEX arising from deployment of edge nodes and their 
comparison to the traditional cloud models. The research shows that although 
edge computing requires a larger first installation, such as distributed 
hardware constituent costs and power expenditure, are partially offset by 
decreased data exchange costs over time and a lesser need for mainframe 
computing centers 
. 

 
Figure 7. Cost Efficiency Comparison Between Edge Computing and 

Traditional Cloud-Based Systems 
 

The information on Figure 7 shows that edge computing requires greater 
initial investment (4.5M $ more than the cloud-based systems) but has lower 
annual OPEX (1.2M $ against 3.5M $). They also boast that by designing 
edge nodes that process information independently, the overall data 
transmission costs are cut by 72%. Based on these findings, it is concluded 

that when edge computing infrastructure is implemented at scale and in 
scenarios where it has to handle large volumes of data in real-time, the costs 
start to becomes very low in the long run. 

 
4.8. Industry-Specific Implementation and Impact 
The results of this study are specific to several fields where low-latency real-
time data processing is critical. Especially, several use cases such as 
autonomous vehicles, smart healthcare, industrial automation, and video 
analytics can achieve better performance, lower cost, and higher security 
when associating edge computing with 5G networks. For instance, AV 
manufacturers can reap from edge computing, as it supports real-time 
decision making to minimize on mishaps that may result from delayed V2I 
communication. Likewise, more responsiveness within critical patient 
monitoring systems within healthcare can help healthcare providers to be 
more timely within their interventions. 
 

Table I. Industry-Specific Benefits of Edge Computing Implementation 
Industry Key Benefits Considerable Influence 

Autonomous 
Vehicles 

50% reduction in latency, 
improved V2I communication 

Enhanced safety and 
reduced accidents 

Smart 
Healthcare 

40% reduction in latency, 
25% resource efficiency 

improvement 

Faster response times, 
improved patient care 

Industrial 
Automation 

50% reduction in latency, 
20% resource efficiency 

improvement 

Increased productivity and 
precision in manufacturing 

Video Analytics 
(5G RAN) 

43% reduction in latency, 
22% resource efficiency 

improvement 

Real-time surveillance and 
improved data analytics 

capabilities 
 

The results presented in this section, respond to the research questions 
outlined by this study and demonstrate the advantages of edge computing 
when implemented in the context of 5G networks in terms of latency, resource 
management, scalability, security, and cost. With edge nodes nearer to the 
end consumers, the industries can reap improved reliability with near real-
time performance which can cut latency by up to fifty percent in some uses. 
Furthermore, the study has also demonstrated how the edge computing 
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systems are designed to be elastic, and can well accommodate for a 
continuously increasing amount of data. 

Such findings dictate that edge computing shall dominate over the future 
5G network prominence in industries where real-time analytics and low 
latency are paramount. To the extent that these technologies advance, more 
work should study how the infrastructure of edge computing should be fine-
tuned for even another order of magnitude of scale across many industries, 
to make sure that 5G is implemented in parallel with powerful edge 
computing. Alternatively, future studies could also endeavour to employ 
reinforcement learning based scheduling which adjusts the distribution of 
resources according to actual demand in hope to increase scalability and 
efficacy of edge computing systems. 

 
5. Discussion  
Indeed, it is evident by the positive results of this study that edge computing 
significantly provides for 5G networks and vice versa with a focus on latency 
and resource optimization and task completion time. Edge computing reduces 
these processing and delivery times closer to the user as compared to 
centralized cloud computing and gives a better opportunity for more efficient 
decision making in real time applications. This discussion evaluates these 
results against prior literature and raises important issues that would arise in 
the future of telecommunications and edge computing. 

Among the stated goals achieved by this paper is a demonstrable 
decrease in latency in all the applications tested, by a margin of 40% to 50%. 
This is in agreement with Parvez et al. (2018) pointed out that another major 
issue that need to be addressed in order to achieve 5G is minimizing latency 
and stated that autonomous driving, AR and industrial automation are areas 
of application that will need improved latency (Parvez et al. 2018). This work 
agrees with the fact that edge computing is an effective solution to this 
problem, as it entails shifting processing to a closer location to data source, 
thereby minimizing the time taken for data to traverse from the user to the 
processing node. 

Furthermore, the outcomes are in line with the findings of Elbamby et 
al.(2019), indicating that WEC improves promises on latency and reliability to 
the extent that it is crucial to vital use cases as vehicular networks and smart 
cities (Elbamby et al. 2019). The decreases in latency in this work, especially 

for self-driving cars (by 50%) and for industrial applications (by 50%), 
describe the utilitarian benefits of edge computing in these areas. These 
latency reductions are critical to guarantee real-time processing of the data to 
avoid the chances of delays that may lead to compromise of operations and 
safety. In the future, there may be improvements in the 6G and quantum 
computing that can also decrease the latency and enhance the allocation of 
resources. These emerging technologies could in turn offer even more 
adequate solutions to the latency-sensitive applications than could edge 
computing on its own. 

Another area where the present research enhances the current knowledge 
base is the subject of resource use effectiveness. According to the research, 
cases where edge computing is implemented, the resource use efficiency is 
enhanced by twenty five percent. The capability is particularly important for 
applications demanding massive data processing, including smart healthcare 
and video synopsis. Resource allocation and task scheduling He et al. (2020) 
also identified that these two strategies can help to improve the mobile edge 
computing system performance, which supports the use of the optimized 
resource management system in 5G environments (He et al. 2022). The 
current study extends from these understandings by demonstrating how edge 
computing can extend functions from core cloud servers hence decrease load 
on network infrastructure and improve system efficiency. 

The use of MEC with 5G not only enhances the performance but also 
handles scalability issues Nakazato et al. (2022) discussed the management 
of both MEC and cloud systems for enhancing private and local 5G in more 
detail and pointed out that further important scalability and flexibility demands 
of future networks have to be fulfilled (Nakazato et al. 2022b). This study 
revealed that such an approach of implementation is highly scalable as 
resources are dynamically configured in response to real-time requirements 
of the Edge computing system. Closely related to the previous point is that 
smart platforms like smart healthcare may experience unpredictable 
oscillations in data traffic, and thus the availability of at least some guarantees 
as to the efficiency of the corresponding network is an essential advantage of 
smart networking. Such dynamic workloads the study shows that edge nodes 
are capable of handling and processing important data without incurring 
compromising latency or resource usage. 

Duration in completing a task is another significant measure of the system 
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critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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systems are designed to be elastic, and can well accommodate for a 
continuously increasing amount of data. 
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since tasks intended for real-time application must be dealt with within the 
shortest time possible. The study reveals the decrease by 48% of the time 
spent on the task in question – in the case of autonomous vehicles and video 
analytics. This is in accordance with Zhai et al.(2020) showed that using 
reinforcement learning to deploy services in 5G mobile edge computing could 
minimize task scheduling time and total job completion time (Zhai et al. 2020). 
From the findings, the area of task scheduling is also brought to light as edge 
nodes can sort their tasks based on latency-sensitive thresholds, making 
certain data as timed-critical. 

When comparing our findings with those of Nakazato et al. and Panek et 
al. (2022) explored the Thus, when comparing the results of our work with 
other works in the field of application relocation and optimization in edge-
enabled 5G systems pointed by Nakazato et al. (2022) and Panek et al. 
(2022), we can conclude that edge computing not only enhances 
performance but also defines a flexible architecture to handle various tasks 
(Nakazato et al. 2022a). This feature has advantage because it gives much 
better utilization of resources, especially when network conditions change 
rapidly, like in smart cities or industrial automation. This feature of dynamic 
reconfiguration and resource mobility guarantees that edge computing is 
adequately prepared to accommodate the future network complexity. The 
study has established that the use of higher level of security measures 
inclusive of encryption and two passes authentication reduce the risks of 
system penetrations and breakdowns. These findings are especially useful 
for such systems such as health care sector and self-driving cars since data 
privacy is important. 

The efficiency of the cost is another important topic which has to be 
mentioned during the debate on the merits of edge computing. The results 
presented in this paper indicate that although edge nodes require higher 
CAPEX than centralized cloud systems due to an increase in node density, 
OPEX are considerably lower because most of the computations are carried 
out locally rather than heavily relying on data transmission. This finding aligns 
with the study of Hossain and Ansari (2021), who used the case of energy-
aware latency minimization to show that edge computing cuts operation costs 
in terms of energy as well as resource utilization (Hossain and Ansari 2021). 
The study outcomes further support this, evidencing that edge computing is 
solution that is more sustainable and economical to DL in the long run for real-

time applications. The edge computing supported by 5G network presented 
in this work yields good results in various evaluation metrics; however, there 
are still many directions for the future work, including resource management, 
scheduling algorithms and energy consumption optimizations. These areas 
are relevant to enhance the process of deploying the edge computing into the 
vast and real-time sensing-embedded systems and also for the sustainability 
of edge computing in the growing complex and diverse network world. 

Another avenue for future work is the study of resource provisioning and 
task management in the context of mobile edge computing. As opposed, He 
et al. (2022) showed that full-duplex mobile edge computing systems are 
sensitive to intelligent and optimal resource management that minimizes 
computational workloads while increasing network performance. More 
research can be carried out to work for the adaptive algorithms capable of 
providing on-demand resource management to cope up with the changes 
observed in the network side, so as to improve upon the overall performance 
of 5G networks (He et al. 2022). 

Critical research area is minimizing latency for multimedia and V2X 
applications, as another important research topic is reducing latency required 
for multimedia and V2X, as pointed out by Srinivasa et al. (2019). With 
increasing real-time services, especially in self-driving cars and content 
distribution, future work could expand on MEC’s optimization for ultra-reliable 
low-latency communication. This includes finding new ways of minimizing 
jitter and packet loss and ensuring that the system has equal stability 
regardless of the stability of the underlying network (Srinivasa et al. 2019). 

Next research area is the task scheduling for cloud computing based on 
reinforcement learning. Zhai et al. (2020) focused on reinforcement learning 
while proposing the model for deploying services in edge computing 
scenarios. Subsequent research could look at ways to apply machine learning 
algorithms to time varying scheduling adjustments of the task distribution in 
the edge nodes to optimize latency and resource utilization (Zhai et al. 2020). 
Such approaches would be most helpful in the cases of efficient data 
transmission where traffic is very unpredictable, for example, smart cities and 
industrial automation.  

It could also be beneficial for future research to study on the low-latency 
services migration in the 5G transport networks as suggested by Li and Chen 
(2020). The feature of nondisruptive gliding of services between edge nodes 
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spent on the task in question – in the case of autonomous vehicles and video 
analytics. This is in accordance with Zhai et al.(2020) showed that using 
reinforcement learning to deploy services in 5G mobile edge computing could 
minimize task scheduling time and total job completion time (Zhai et al. 2020). 
From the findings, the area of task scheduling is also brought to light as edge 
nodes can sort their tasks based on latency-sensitive thresholds, making 
certain data as timed-critical. 

When comparing our findings with those of Nakazato et al. and Panek et 
al. (2022) explored the Thus, when comparing the results of our work with 
other works in the field of application relocation and optimization in edge-
enabled 5G systems pointed by Nakazato et al. (2022) and Panek et al. 
(2022), we can conclude that edge computing not only enhances 
performance but also defines a flexible architecture to handle various tasks 
(Nakazato et al. 2022a). This feature has advantage because it gives much 
better utilization of resources, especially when network conditions change 
rapidly, like in smart cities or industrial automation. This feature of dynamic 
reconfiguration and resource mobility guarantees that edge computing is 
adequately prepared to accommodate the future network complexity. The 
study has established that the use of higher level of security measures 
inclusive of encryption and two passes authentication reduce the risks of 
system penetrations and breakdowns. These findings are especially useful 
for such systems such as health care sector and self-driving cars since data 
privacy is important. 

The efficiency of the cost is another important topic which has to be 
mentioned during the debate on the merits of edge computing. The results 
presented in this paper indicate that although edge nodes require higher 
CAPEX than centralized cloud systems due to an increase in node density, 
OPEX are considerably lower because most of the computations are carried 
out locally rather than heavily relying on data transmission. This finding aligns 
with the study of Hossain and Ansari (2021), who used the case of energy-
aware latency minimization to show that edge computing cuts operation costs 
in terms of energy as well as resource utilization (Hossain and Ansari 2021). 
The study outcomes further support this, evidencing that edge computing is 
solution that is more sustainable and economical to DL in the long run for real-

time applications. The edge computing supported by 5G network presented 
in this work yields good results in various evaluation metrics; however, there 
are still many directions for the future work, including resource management, 
scheduling algorithms and energy consumption optimizations. These areas 
are relevant to enhance the process of deploying the edge computing into the 
vast and real-time sensing-embedded systems and also for the sustainability 
of edge computing in the growing complex and diverse network world. 

Another avenue for future work is the study of resource provisioning and 
task management in the context of mobile edge computing. As opposed, He 
et al. (2022) showed that full-duplex mobile edge computing systems are 
sensitive to intelligent and optimal resource management that minimizes 
computational workloads while increasing network performance. More 
research can be carried out to work for the adaptive algorithms capable of 
providing on-demand resource management to cope up with the changes 
observed in the network side, so as to improve upon the overall performance 
of 5G networks (He et al. 2022). 

Critical research area is minimizing latency for multimedia and V2X 
applications, as another important research topic is reducing latency required 
for multimedia and V2X, as pointed out by Srinivasa et al. (2019). With 
increasing real-time services, especially in self-driving cars and content 
distribution, future work could expand on MEC’s optimization for ultra-reliable 
low-latency communication. This includes finding new ways of minimizing 
jitter and packet loss and ensuring that the system has equal stability 
regardless of the stability of the underlying network (Srinivasa et al. 2019). 

Next research area is the task scheduling for cloud computing based on 
reinforcement learning. Zhai et al. (2020) focused on reinforcement learning 
while proposing the model for deploying services in edge computing 
scenarios. Subsequent research could look at ways to apply machine learning 
algorithms to time varying scheduling adjustments of the task distribution in 
the edge nodes to optimize latency and resource utilization (Zhai et al. 2020). 
Such approaches would be most helpful in the cases of efficient data 
transmission where traffic is very unpredictable, for example, smart cities and 
industrial automation.  

It could also be beneficial for future research to study on the low-latency 
services migration in the 5G transport networks as suggested by Li and Chen 
(2020). The feature of nondisruptive gliding of services between edge nodes 
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seems to be fundamental, as it enables guaranteed consistent operation of 
the network. Interest in certain complex migration schemes can result in 
improvements in reliability and adaptability of the resulting networks (Li and 
Chen 2020). 

The area of energy-aware latency minimization is an example of a 
subdomain in which future work could prove highly significant, especially in 
relation to network slicing in the 5G environment. Both energy management 
in addition to latency optimization must be performed effectively in order to 
ensure that operational costs are minimized in support of environmentally 
sustainable networks. Low-power, high-performance designs are important 
and research should focus on how such algorithms can be formulated for IoT 
and similar densified settings (Liu et al. 2020). 

While this study has shown the potential of edge computing in reducing 
latency and optimizing resource utilization, several areas warrant further 
investigation. Future research should focus on developing dynamic resource 
allocation algorithms tailored to the unique demands of full-duplex mobile 
edge computing systems. Additionally, reinforcement learning-based task 
scheduling techniques offer promising avenues for improving service 
deployment, particularly in environments with fluctuating network conditions. 
Furthermore, as AI continues to evolve, its convergence with edge computing 
could enable self-optimizing systems capable of autonomously managing 
resource allocation and task execution, unlocking new possibilities for real-
time applications. Bourechak et al. (2023) highlighted the growing importance 
of AI in enhancing decision-making processes within edge nodes (Bourechak 
et al. 2023). Studying the interaction between Artificial intelligence, machine 
learning, and edge computing might result in the formulation of enhanced 
smart systems that can adapt on the field, learn on their own and make 
decisions in real time. This will be critical when the understanding of the 
interactions of networks is moving from thousands of nodes to billions of 
nodes, with smart applications flowing through the networks. 

 
6. Conclusions 
The integration of edge computing into 5G technologies represents a new 
level of change of telecommunication networks, resulting in enhanced value 
as compared to the cloud model. Therefore, it offers cutting-edging solutions 
to critical issues that industries face today especially in producing high 

performance, real-time applications such as latency, resource utilization and 
network expansion. As this research demonstrates, edge computing is not 
only an ancillary technology to either 5G or the next-gen networks, but a vital 
constituent of both. 

Edge computing brings computing closer to sources which improves real-
time decision-making processes and action on different applications. This 
capability is especially important in latency-sensing areas such as 
automotive, medical, and manufacturing industries where quicker reactions 
are needed. In addition, edge computing optimises the network because 
computations and analytics are often partitioned correctly, avoiding 
congestion in the cloud. 

That is the reason why abundance, flexibility, and work adjustments for 
edge computing are considered essential. As smart devices continue to 
transmit data and the IoT becomes the new norm, it is incumbent on networks 
to be able to bear a higher load without any impact on efficiency. A key point 
which this study reveals therefore is that Edge computing allows networks to 
grow dynamically, while supporting high availability levels despite dynamic 
demands being placed on the network’s resources. The flexibility of the 
architecture of this topology is important as the need for real-time data 
processing rises. 

From the cost structure viewpoint, the exploration shows the value of edge 
computing in the long-term cost perspective. While there appears to be higher 
levels of investment per edge node deployed now, the operational cost of data 
and transmission are likely to cut down in the long run hence saving costs. 
Furthermore, edge computing prevents a massive data flow to main servers 
that can cause a bandwidth problem through restricting data volumes, and 
there is also strong evidence for this. 

Security and reliability constitute two important aspects of the 
contemporary network architecture and edge computing is central to both. 
That is why decentralized data processing minimizes vulnerability to cyber 
threats, and solid security measures protect data, especially in the healthcare 
industry. Also of great benefit is the architecture of edge computing that 
provides absolute confidence in data and protection for fundamental systems. 

This study therefore places edge computing as one of the fundamental 
technologies from industries requiring fast and reliable networks. In addition 
to enhancing current processes, it restructures markets across all industries 
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used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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seems to be fundamental, as it enables guaranteed consistent operation of 
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improvements in reliability and adaptability of the resulting networks (Li and 
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relation to network slicing in the 5G environment. Both energy management 
in addition to latency optimization must be performed effectively in order to 
ensure that operational costs are minimized in support of environmentally 
sustainable networks. Low-power, high-performance designs are important 
and research should focus on how such algorithms can be formulated for IoT 
and similar densified settings (Liu et al. 2020). 

While this study has shown the potential of edge computing in reducing 
latency and optimizing resource utilization, several areas warrant further 
investigation. Future research should focus on developing dynamic resource 
allocation algorithms tailored to the unique demands of full-duplex mobile 
edge computing systems. Additionally, reinforcement learning-based task 
scheduling techniques offer promising avenues for improving service 
deployment, particularly in environments with fluctuating network conditions. 
Furthermore, as AI continues to evolve, its convergence with edge computing 
could enable self-optimizing systems capable of autonomously managing 
resource allocation and task execution, unlocking new possibilities for real-
time applications. Bourechak et al. (2023) highlighted the growing importance 
of AI in enhancing decision-making processes within edge nodes (Bourechak 
et al. 2023). Studying the interaction between Artificial intelligence, machine 
learning, and edge computing might result in the formulation of enhanced 
smart systems that can adapt on the field, learn on their own and make 
decisions in real time. This will be critical when the understanding of the 
interactions of networks is moving from thousands of nodes to billions of 
nodes, with smart applications flowing through the networks. 
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to be able to bear a higher load without any impact on efficiency. A key point 
which this study reveals therefore is that Edge computing allows networks to 
grow dynamically, while supporting high availability levels despite dynamic 
demands being placed on the network’s resources. The flexibility of the 
architecture of this topology is important as the need for real-time data 
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computing in the long-term cost perspective. While there appears to be higher 
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and transmission are likely to cut down in the long run hence saving costs. 
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that can cause a bandwidth problem through restricting data volumes, and 
there is also strong evidence for this. 
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contemporary network architecture and edge computing is central to both. 
That is why decentralized data processing minimizes vulnerability to cyber 
threats, and solid security measures protect data, especially in the healthcare 
industry. Also of great benefit is the architecture of edge computing that 
provides absolute confidence in data and protection for fundamental systems. 

This study therefore places edge computing as one of the fundamental 
technologies from industries requiring fast and reliable networks. In addition 
to enhancing current processes, it restructures markets across all industries 
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through real-time data analysis and highly sophisticated automation. Edge 
computing when coupled with 5G networks helps industries cleanly adopt 
latest trends like AI, machine learning, and IoT and help improve operations. 
Subsequently, the prospects for future study and improvement of energy 
efficiency and sustainability of Edge computing services are most compelling. 
Managing and orchestrating centralized and decentralized systems will 
therefore emerge as key challenges as industries heavily adopt hybrid cloud-
edge approaches. Finally, edge computing together with 5G networks opens 
the opportunity to create even faster, smarter and safer technological 
environment and is the basis to create the connected world. 
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
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corresponding categories�
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through real-time data analysis and highly sophisticated automation. Edge 
computing when coupled with 5G networks helps industries cleanly adopt 
latest trends like AI, machine learning, and IoT and help improve operations. 
Subsequently, the prospects for future study and improvement of energy 
efficiency and sustainability of Edge computing services are most compelling. 
Managing and orchestrating centralized and decentralized systems will 
therefore emerge as key challenges as industries heavily adopt hybrid cloud-
edge approaches. Finally, edge computing together with 5G networks opens 
the opportunity to create even faster, smarter and safer technological 
environment and is the basis to create the connected world. 
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when evaluating the quality of their data to enhance the provision of superior 
services�
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1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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