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ABSTRACT

Virtual Private Network (VPN) is an essential piece of equipment for ensuring
secure communications over public networks, and aids users secure their
connection to a public network. This paper will explain the various security
protocols that can be implemented and how these can be used on the current
network architecture using a VPN. As VPNs play a crucial role in ensuring
communication security on an insecure network, part one of the paper outlines
a description of VPNs. Part two of the paper tells a little history about VPN
technology, starting from the old days of IPSec, SSL/TLS and continuing to
today's technology, such as Wireguard and QUIC. In part three, the various
technologies and characteristics that make each type of technology safe,
efficient and appropriate for each type of network is described. Last but not
least, the authors provide practical, real-world examples of using VPNs in
today's applications: Remote access, Site to site, Securing Data Being Sent
Over Cloud Based Services. Therefore, VPNs play a critical function in
developing a safe communication network in today's digital society.

© 2027 Journal of Engineering, Management and Information Technology

1. INTRODUCTION

was mostly used to enable remote employees to gain
access to corporate networks and similar resources ,With

One of the main elements of the network architecture of
today is the Virtual Private Network (VPN). The Virtual
Private Network (VPN) is not only an important part of
today's network architectures, but is also crucial for
companies to establish secure connections between their
private networks and other public or unsecured networks
(Bhagat, 2021). Organizations required to send data over
a public network like the internet in a secure manner, and
also to make sure the data being sent was complete,
private and accessible. The main purpose of using a VPN
is to create a secure tunnel between two points through
encryption to ensure that no third party can listen,
intercept or alter the sensitive data being
transferred(Akinsanya et al., 2024). Historically, a VPN
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the technology it has undergone, however, the VPN has
grown a great deal these days. VPN has been a part and
parcel in the present business networking (Tymoshchuk
et al, 2024) where a lot of service providers,
geographically separated sites are available. With more
and more companies going remote and relying on cloud-
based solutions, VPN is a must-have for organizations to
connect their networks securely, efficiently and on a
scalable level. There are various security protocols that
have been designed so as to allow for VPNs with
different characteristics and security levels (Akinsanya et
al.,, 2024; Ostroukh et al., 2024). Secure web-based
communication is generally accomplished via SSL/TLS
protocols, and offer secure access to online applications
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(Kosanam et al., 2024). However, in recent years there
have been new protocols such as WireGuard and QUIC
that have been found as potential alternatives to VPN
protocols (Lafourcade et al., 2024). The newer protocols
are designed to provide better performance, security and
users experiences compared to the traditional VPN
technologies. As the network advances, VPNs continue
to play a crucial role in the cybersecurity infrastructure
(Shim et al.,, 2025) because of the importance of
transparent communication between users, devices and
services. Therefore, the adoption of the VPN technology
is a part of the organizations' cybersecurity measures
aimed at network operations security and privacy
(Mishko et al., 2024). Today, many activities rely on
networks and the need to secure and ensure safe
communication and information exchange with these
networks is more important than ever; VPNs play a key
role in this.

Configuration data is the most vital type of data needed
to manage VPNs of all types. This information consists
of protocol, encryption algorithm, authentication
protocol and tunnels used for VPN. All these factors play
a crucial role in creating a safe and effective VPN
arrangement. They are also aware of how to set up and
operate VPN in organizations. VPN deployments are
usually assisted by these kinds of datasets to detect the
possible security vulnerabilities and decide how to
deploy the VPN, based on the organization security
policies and strategies and cost minimization and
efficiency maximization. Alia et al. (2024) recommended
that the administrators should keep track of the data being
transferred for every user session as well as analyse and
review them. The network log details will include IP
addresses, port numbers etc., which will provide detailed
information on the activities in the VPN tunnels (sclient,
dclient etc) and these logs will be valuable for detection
purposes as security threats such as Malware infection,
Data breach etc can be detected from these logs. There
are other types of events that happen when using the VPN
product, however, such as security log events, failed
authentication attempt events, failed start-up attempts
events and intrusion attempts events (Alia et al., 2024;
Jevremovic et al., 2024). In either case, it is crucial to the
safety, efficiency and compliance of the VPN system. At
the present moment, the continuous monitoring is seen as
a way to enhance security and enable organizations to
constantly assess their security situation and act promptly
to emerging threats (Patil & Korde, 2018). This can only
be accomplished if there are wide trunked logs. The
metrics are used by the organizations to see if its VPN
works optimally or not and also for optimising the IP
setting of its VPN for its best performance. Great
attention is paid to dealing with the authentication data
and thus, security is greatly enhanced and only the
legitimate user can access the resources of the
organization, and no illegally users are allowed. Lastly,
compliance with regulations and industry standards like
the General Data Protection Regulation (GDPR), Health
Insurance Portability and Accountability Act (HIPAA),
and Payment Card Industry Data Security Standard (PCI
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DSS) is crucial for the deployment and operation of VPN
systems. Thus, to meet the compliance, the VPN systems
should meet the legal requirements, industry
requirements. T Furthermore, these datasets can be
helpful for documenting security modification aspects,
creating audit trails, and for forensic investigations, if
needed. The above mentioned datasets are used by
organisations for regulatory compliance, to ensure VPN
security. Organizations have started to systematically
acquire these datasets, analyse them and use them to
enhance the security of their VPN, as well as to identify
the best VPN solutions currently available in the market
for them to use to run a fast VPN to support their business
operations (Forbacha & Agwu, 2023). Organisations can
properly control the business implications of these
datasets professionally and according to best practices of
the industry, which ensures protection of the
organisation's business network infrastructure.

There are plenty of studies available and can be located
in the Virtual Private Networks (VPNs). However, there
has been a lack of attention to some researchers (Hritcan
et al., 2025; Manulal, 2024). So far, despite the huge
amount of literature, there is not a wealth of information
on the ‘security capabilities' of GPUs and whether or not
they are suitable for specific applications. Similarly, no
performance and comparative evaluations of the security
protocols of VPNs (Mohamed & Kurnaz, 2024; Tian et
al., 2024) have been conducted. Unlike IPSec and
SSL/TLS, there has been a certain amount of focus of
research done on WireGuard, however, there is no such
detailed and comparative analysis of the three
technologies and their effect on the use of the
organizations in any realworld scenarios as that of
Atadoga et al. (2024a) and Zela et al. (2024).
Furthermore, scarce information about the support of
implementing VPNs with the current network
infrastructure and technology 5G and the Internet of
Things (IoT) (Ajala et al., 2024; Tyshchenko et al.,
2024). Hence, more research is needed on two things:
how can VPN be used to build a secure network in 5G
network and its components; and what are the challenges
to be faced in implementing VPN in the 5G environment?
Furthermore, a limited number of studies have been done
to identify the correlation between the implementation of
the VPNs and other security implementation frameworks
such as Intrusion Detection and Prevention Systems
(IDPS) and Security Information and Event Management
(SIEM) Systems (Zela et al., 2024). Therefore, it is
essential to have a grasp of the ways VPNs can be
integrated into these security measures to enhance
network security and protect against threats. This
research gap will enable researchers to improve the
security, performance and flexibility of VPNs to new
technologies. This is a novel research and currently no
research is done on this topic, but the integration of these
technologies with VPN (Virtual Private Network) to
strengthen the security of a network and increase threat
detection capabilities can be investigated (Wang et al.,
2024). Despite the vast amount of knowledge available
in the literature, the research has provided valuable
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recommendations for further development of VPN
technology, security enhancements and applications. It
will be important to complete this when doing research.
In the modern highly interconnected network systems,
the security and efficiency of VPNs can be enhanced
using this approach, as described by Ogungbemi et al.
(2024) and Tyshchenko et al. (2024).

2. LITERATURE REVIEW

VPN is considered as an essential element of modern
network architectures because of its capabilities to enable
secure communication over public networks" (Manulal,
2024). Topics covered in VPN literature range from the
history and development of VPN technology, the authors
development of security protocols and the use of VPN
solutions in the current network environment (Ogundipe,
Babatunde & Abaku, 2024). One of them is the history of
VPN technology (Ogundipe, 2024, Sharma et al., 2024).
The first application of VPN technology was to provide
a secure connection between the remote workers and the
corporate network to enable remote workers to access the
corporate network from their remote offices . In fact, the
function of VPNs has grown to greater than just site
connections, and today VPNs are a vital means of
protection for cloud servers from hackers and
unauthorized users (Ramly et al., 2024; Zela et al., 2024).
With increasing cybersecurity concerns and the
increasing migration of workloads to the cloud, VPNs are
playing an even more vital role in safeguarding data
while in transit and ensuring that no one accesses the data
without permission. As part of our literature review on
VPNs, we look at the evolution of VPN technology and
consider how VPN security protocols have been evolving
and adopted (Filipescu et al., 2024; Jumakhan &
Mirzaeinia., 2023). There are several different types of
security protocols in use today that are capable of being
used to secure communications over public networks,
such as IPSec, SSL/TLS, WireGuard and QUIC. Due to
the differences in performance and security of each
protocol, it is still being debated by the researchers as to
what the most suitable protocol would be for different
scenarios (Sharma el al, 2024). Researchers have also
been interested in VPNs as they help the security
practitioners ensure the confidentiality, integrity and
availability of information flowing through public
networks (Ajala et al., 2024; Gentile et al., 2024). When
using the internet via public networks, VPNs provide
extra security and safeguard against unauthorized access
and use through the use of strong security protocols and
encryption methods.VPNs also feature comprehensive
security protocols and encryption techniques to ensure
their safe use and protect sensitive data from being
accessed by unauthorized users when connected to public
networks (Ayinla et al., 2024; Saad et al., 2024). Manulal
(2024) and Forbacha and Agwu (2023) present some of
the considerations and challenges of deployment and
management of VPNs. The researchers identified four
key factors that help in the successful implementation of

a VPN: scalability, interoperability, regulatory factor and
security factor. All four of these elements, however, are
crucial to take into account when assessing the
effectiveness of a VPN solution, and organisations must
be diligent in evaluating their VPN solutions to ensure
they are performing at their best and are secure.
Implementing and deploying Virtual Private Networks
(VPNs) for an organization comes with a number of
challenges. Since the technology of the VPNs has
improved, so has the security protocols as the
organizations' requirements change with time from their
networks (Kjorveziroski et al., 2024). This paper is aimed
at providing information to the organizational decision
makers regarding the possible deployment of VPN that
can enhance network security and overall network
performance (Fu et al., 2024; Sharma et al., 2024). The
researchers point out that VPNs (Ajala et al. 2024,
Gentile et al. 2024) can be used to enable organisations
to send data confidentially without putting security at risk
when using public networks. VPNs offer security that
prevents possible breaches like eavesdropping, data
tampering, and data interception (Ayinla et al., 2024;
Saad et al., 2024). VPNs have been engineered to have
high security and authentication protocols and encryption
to prevent potential threats like eavesdropping, data
interception, and manipulation (Ayinla et al., 2024; Saad
et al., 2024). Therefore, VPNs are crucial for businesses
seeking to improve the security of their networks and
safeguard their data. Although VPN can provide many
advantages, its deployment and management can pose a
challenge for organizations (Forbacha & Agwu, 2023;
Manulal , 2024). Scalability and interoperability, along
with regulatory and possible vulnerabilities concerns
arise for organizations. Thus, organizations that want to
deploy VPN solutions need to be knowledgeable about
their needs and have to choose VPN technologies that can
provide them with network security and reliability at high
levels and meet the requirements they have. This paper
presents a comprehensive literature review of VPNs-
related technologies, including an overview of the
development of security protocols and implementation of
VPNs in today's networks (Zela et al., 2024). The
information assists the decision makers of the
organization to make a definite decision as to the type of
VPN deployment, the key findings and emerging trends
in the technology of VPN (Fu et al., 2024; Sharma et al.,
2024). Having these facts on board, organisations can be
certain their VPN infrastructure will be suitable to their
current requirements and future requirements for space
on the network.

3. RESEARCH OVERVIEW

3.1. Problem Statement

VPN technologies are increasingly being used because
they enable the protection of the communication

infrastructure. But, many challenges and issues are still
surfacing. One of the more common challenges/issues
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being raised today is which security protocol to use to
secure confidential, available, and integral data; how to
use that protocol; and comparing the various security
protocols being available today (including but not limited
to IPsec, SSL/TLS, WireGuard, QUIC) to determine
which is most appropriate for an organization, based on
the security requirements, ease of use/performance
characteristics, and compatibility with an organization's
existing network infrastructure. The second major
challenge in this modern world is the scalability. If there's
a lot of network traffic or organisation is making use of
VPNSs on a larger scale, they might face scaling issues.
Additionally, organisations must ensure that if their
network expands they have the same amount of VPN
capacity and that it performs at the same level and
security prior to expansion. Finally, organisations need to
integrate their newly deployed VPN into their existing
network/security  infrastructure  without  causing
disruptions to their existing users. VPN technology is one
of the security technologies which when used together
with other security technologies like IDPS and SIEM
would help an organization to have a better security
posture. Organizations with sensitive data have a lot of
regulation requirements that require them to implement a
VPN that fulfills the regulatory compliance requirements
outlined in the regulations (e.g., creating/implementing
plans to ensure compliance with GDPR and HIPAA).
The goal of this research is to discuss issues (in particular
security protocols and the implementation of the security
protocols) organizations may face when they
deploy/manage VPN technology in today's modern
networks. To address these challenges organisations can
put in place practical solutions that will enhance the
security of VPN technology, enable rapid deployment of
VPN technology and boost security across the
organisations network or data environment.

3.2. Objectives

The purpose of this paper is to provide an up-to-date
overview of the VPN marketplace, and to review the
types of security that VPN service providers provide. The
purpose of this paper is also to evaluate the importance
of these security features in today's network
environment. There are other objectives that need to be
covered in the rest of this document:

e Case study: Evolution of VPN technology and the
importance of VPNs for the security of data when
sending over an unprotected network.

e This study investigates different security
mechanisms (protocols) that are used in VPNs,
namely IPSec, SSL/TLS, WireGuard and QUIC,
compares their security features, and compares their
performance. The study also makes a comparison of
the security mechanisms at the end to find the most
suitable mechanism for different types of
applications.

e The main purpose of this paper is to learn about the
Virtual Private Network (VPN) technology in the
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present world of networks. We plan to explore this
in particular, and how VPNs can be used to allow for
remote users to connect to a corporate network; how
VPNs can be used to link multiple geographically
separated locations; and how VPNs can be used to
provide secure access to cloud-based services.

e Some of the issues and problems with using VPNs in
today's network environments and the requirements
for implementing and maintaining VPNs may be
(but are not limited to): The ever increasing demand
for more capacity in the network, ensuring
compatibility with all devices, and meeting
regulatory requirements.

e This manual provides a general description of a
virtual private network (VPN), and a couple of tips
about how to ensure that your organization's VPN
implementation is as effective as it can be.

The body of knowledge on VPNs needs to be available

to anyone wanting to use them in order to enhance the

security and performance of their networks.

3.3. Comparative Analysis of VPN Security
Technologies

Virtual Private Network (VPN) technologies employ
different security architectures and communication
mechanisms to protect data transmitted across untrusted
networks. However, their suitability for particular
network environments depends on several factors,
including their underlying technical architecture,
cryptographic mechanisms, key management, network
mobility, compatibility with network infrastructure, and
performance characteristics. Therefore, evaluating VPN
technologies requires a structured comparison rather than
a general description of their security benefits.

This study compares four technologies: IPsec VPN,
TLS-based VPNs, WireGuard, and QUIC-based
tunneling. These technologies differ in their design
principles and intended functions. IPsec provides
security at the IP layer, whereas TLS-based VPNs use
Transport Layer Security to protect communications
within VPN implementations. WireGuard is a VPN
protocol designed around a relatively compact set of
modern cryptographic mechanisms. In contrast, QUIC is
a secure transport protocol that can serve as a foundation
for tunneling applications but is not, by itself, a complete
VPN protocol. Recognizing these distinctions is essential
to ensuring a technically meaningful comparison.
Accordingly, the comparison considers the technical
foundation, encryption and key management, Network
Address Translation (NAT) and firewall traversal,
network mobility, performance considerations, and
typical deployment scenarios. Table 1 summarizes the
principal characteristics of the four technologies and
provides a framework for identifying their respective
strengths, limitations, and potential areas of application.
The comparison is intended to support technology
selection according to specific operational requirements
rather than to establish a universally superior solution.
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Table 1. Benchmark for comparison of four technologies

application and

implementation and

the endpoint address

Benchmark for IPsec VPN TLS-based VPN WireGuard QUIC-based
comparison tunneling
Technical Layer or [P-level security Relies on TLS to VPN protocol that | Secure transport over
Foundation secure the employs modern UDP, which can be
connection encryption used to establish
tunnels
Cryptography and Based on a set of Depends on the TLS Specific Relies on TLS 1.3 in
Key Management protocols and version, cryptographic design | the standard QUIC
configurations often authentication and a key protocol
IKEv2 for key mechanism, and mechanism based on
management configuration public keys
Bypassing NAT Possible, including Often suitable for Uses UDP and may | Uses UDP and may
and firewalls NAT-T environments that be affected by UDP | be affected by UDP
allow TLS over TCP blocking blocking or
or other supported restriction
transport methods
Network switching Depends on the Depends on the Supports changing Supports connection

migration, subject to

configuration the reconnection while maintaining protocol
mechanism the connection, requirements and
provided that the implementation
necessary conditions details
are met
Performance Affected by Affected by the requires May mitigate some
implementation, transport mode and measurement transport issues, but
encryption, and implementation performance
hardware Relatively depends on the
simple design, but application and
actual performance environment
Key Use Cases Enterprise networks Remote access and Simple, modern Applications and
and site-to-site secure VPN tunnels tunnels based on the
connectivity communications via QUIC transport
TLS protocol
The comparison presented in Table 1 demonstrates that measurements. Consequently, Table 1 should be

the four technologies should not be regarded as directly
interchangeable solutions. Each has distinct architectural
characteristics that influence its suitability for different
networking requirements. [Psec is commonly associated
with  network-layer  protection and site-to-site
connectivity, while TLS-based VPNs can be suitable for
remote-access scenarios, depending on their
implementation and configuration. WireGuard offers a
purpose-built VPN architecture with a relatively
streamlined design, whereas QUIC-based tunneling may
be relevant to applications that benefit from QUIC's
transport features, including connection migration under
supported conditions.

Nevertheless, architectural differences alone are
insufficient to determine which technology provides the
best security or performance. Actual outcomes depend on
implementation quality, cryptographic configuration,
endpoint capabilities, network conditions, and
deployment requirements. In particular, claims regarding
throughput, latency, resource consumption, or
comparative security should be supported by reliable
published evidence or reproducible experimental

interpreted as a qualitative technical comparison rather
than as evidence of experimentally verified performance
rankings. This distinction provides a basis for the
subsequent discussion of the technologies' practical
applicability and the limitations of the available
comparative evidence.

3.4. Expected Outcomes

The aim of this concept paper on Virtual Private

Networks (VPNs) is to give the following:

e In this paper a historical review will be provided
concerning the history of this technology since its
inception up to today. This paper will also discuss
the impact this technology continues to have on
today's network environments.

e  The security, the performance of the VPNs and their
fitness to various applications are all considered.

e VPN in today's networking environment: To allow
the user to access the network remotely; To create a
link between two different locations (site-to-site);
and To secure applications hosted on the cloud.
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e Identify issues and/or concerns that must be
addressed before using and managing virtual private
networks (VPNs) with your existing organization's
network infrastructure; and create a structured
approach to address these issues.

e In other words, if an organization has a secure,
reliable and stable organizational network, then an
organization can take advantage of all the benefits of
using a VPN.

The way businesses are implementing a Virtual Private

Network (VPN), security protocols and how they're using

them will make it easier for businesses to make their

network systems more secure and make the systems work
better at the same time.

3.5. Challenges and Barriers

The biggest issue with the advanced technologies of
VPN is that there is always a new problem that has to be
addressed. (Ostroukh et al., 2024; Tyshchenko et al.,
2024). A variety of attacks can be made against VPN
communication that could break the integrity or privacy
of the communication. These are just a few of the many:
vulnerabilities in the VPN protocols, misconfiguring
VPN, and increased cyber attack risk. (Hritcan et al.,
2025; Onesi-Ozigagun et al., 2024a). Moreover, the
latency introduced in transferring the data due to the
encryption and tunneling procedure makes it difficult to
optimize the performance of the network and increase the
security level.

The installation of VPN in enterprise and/or cloud based
environment can be extremely complex (Amoo et al.,
2024a; Zela et al., 2024). But, VPN installations do not
seem to be the most suitable option for
networks/applications that demand real-time data
transmission because of the latency and processing
overhead caused by the installation, and may even impact
the performance of the system during peak demands
(Mohamed & Kurnaz, 2024; Osasona et al., 2024). VPN
installations can be integrated in the existing network
infrastructure and security systems in various ways and
are hard to implement on their own as well. Apart from
that, other factors like firewall and router restrictions and
compliance with regulations such as GDPR, HIPAA, PCI
DSS will be important in the successful installation of a
VPN (Hassan et al, 2024; Wang et al., 2024).
Organizations should make sure that their installation of
VPN is compliant with data protection/privacy
regulations in multiple industries/jurisdictions. Lastly,
the effect of VpNs on the user experience (speed and
usability) should be taken into account (Chen et al.,
2024)." VPN installations should enable users to have a
secure and seamless experience — whether they are at
home or on a mobile device — according to Chen et al.
(2024) and Kjorveziroski et al. (2024). The cost of VPN
implementation/ maintenance (Atadoga et al., 2024b;
Ogundipe et al., 2024) is another important factor to
consider when deciding on using a VPN.

The organizations should be able to afford the cost of
implementation of VPNs. To address the issues outlined
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above through the use of VPN, it is essential that an
organization develop a VPN implementation plan,
execute the plan as outlined and conduct regular
monitoring of the plan for any issues that may arise with
the VPNs (Amoo et al., 2024b; Onesi Ozigagun et al.,
2024b). By choosing the best VPN deployment for their
organization, tweaking the security policies when
necessary, and staying ahead of the curve on threats and
vulnerabilities, organizations can ensure that they have a
secure and stable VPN solution.

4. METHODOLOGY

This paper on virtual private network (VPN) will consist

of a detailed analysis of the existing study, scholarly

papers, industry reports and examples on how the VPNs
have been used in modern network architectures.

The basic steps of this framework are as follows.

e The literature review':The bulk of my paper will
consist of a detailed review of each and every
academic and commercial literature regarding
Virtual Private Network (VPN) technology, Domain
Name Protocol (DNP) technology and where both
those technologies are headed. All types of
documents, research papers, conference papers,
academic papers and industry reports will be
included.

e Determination Of Important Subjects: Consider
the most important issues you will need to cover in
your concept paper, including the development of
VPN technologies; ways in which different types of
security protocols can be applied to VPNs; what is
currently being done with VPNs in networks; issues
that arise when installing and using a VPN; and
perhaps what the future of VPN technology might
look like.

e Data Collection: Research all facts, statistics, case
studies etc., etc., that relate to each of the main issues
that you have identified. The resources could come
from the World Wide Web, or from scholarly
publications, trade and official documents of a VPN
provider or other organization.

o Synthesis and Analysis: All the data collected
should be analysed and brought together to impart an
understanding of each of the major areas. Discuss
various explanations of various types of security
protocols that might be used in a VPN; discuss how
VPN technology is used in real world scenarios;
discuss any obstacles or considerations covered for
implementing or maintaining a VPN.

e Case studies and real-world examples: Case
studies and real-world examples will be provided to
illustrate examples of how technology and security
techniques do and do not work with VPNs in actual
network environments. Talk about their experience
with other businesses/organizations solving their
problems using VPN solutions.

e Conclusions: The conclusion should also
summarise the key points in the concept paper and
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make conclusions based on a comparison. The
conclusion should also highlight the significance of
VPN technology, security protocol and its use in the
current network configurations and what can be
expected in the future in terms of developments in
VPN technology. The concept paper, therefore,
provides a comprehensive overview of VPN
technology, security protocol, and how they can be
applied in the present network environments to help
organizations to design, deploy and manage VPNs
successfully.

4.1. Strategies For Implementation

This paper introduces the concepts of Virtual Private

Networks (VPNs) and will explain how these concepts

can be used: The most crucial of the steps involved in

conducting the study and analyzing the VPN is:

e Identify all of the major topics you will write about
in your concept paper: "Determine your goal(s) for
your concept paper. This should be done by listing
all major topics that you are going to write on (e.g.
Advancements in VPS technology, Security
requirements for VPS, Current usage of VPS in
networks, etc.).

e Literature Review: "Search and gather the relevant
information and views from the education-based
literature as well as industry-based literature is
essential to build the base for your research.
Information gathered could then be utilized for your
analysis and discussion of the concept paper.

e Data Collection: "I will gather the necessary data on
VPN technology, security protocols and existing
applications in today's network. All data gathered
should be "valid, accurate and timely.

e Once you have gathered the data that will help you
formulate your hypothesis, you need to merge and
analyze the data you've gathered to find the most
important trends, issues or concerns around the use
of VPN technology. You should be able to describe
how different kinds of security protocols can be used
together with VPN technologies; in addition, how
VPN technologies can be used as examples to
explain how these technologies can be used. Also,
provide examples of the application of VPN
technologies to real world situations.

e The Case Studies are Real World Examples of how
Companies can take Action in their Networks today,
by incorporating VPN Technologies and VPN
Security Practices, to solve Networking issues. Let's
have a look at how organisations are employing
VPNs to deal with some of the issues.

e In the discussion/recommendation section of the
study, you will get to discuss your findings from the
literature search and data collection/analysis. In this
section of the paper you will be able to elaborate on
how the information that you found in your research
could be used in any business/organization that uses
VPN technology to enhance business operation. Last

but not least, you can suggest methods to
organisations that are using VPN technology on how
they can achieve better results, based on the results
of your study.

e Based on the review of the concept paper, you can
create a summary of the important results/key points
included in the concept paper. The intent of this
portion of the paper is to outline a few of the most
important aspects associated with VPN technology
such as the security protocols employed by VPN,
how VPNs are being integrated into the current
network architectures, and possible future
developments, trends or directions of VPN
technology.

Implementing the concept paper in this implementation

plan will help to assess technical and security aspects of

Virtual Private Network (VPN) technology and security

protocols. The evaluation will also explain the use of

these technologies in today's network. Further, current

VPN technology will be discussed as advantages and

disadvantages of this technology will be addressed in this

implementation plan. Finally, this implementation plan
will suggest those organizations, which might need to use

VPN technology.

4.2. Proposed Model

In this current research paper we will be looking at VPN,
the security protocols that a VPN can use and how they
can be applied to today's networking environment. By
understanding VPNs as a unique aspect of digital security
and as the necessary component to network
communications in today's world, we were able to create
our concept. The first part of this chapter will be
dedicated to understanding why VPNs are used — and
why they are increasingly gaining in popularity.
Moreover, at the beginning of this chapter you will learn
how to make sure that your data isn't transmitted via the
Internet to anyone else's sight or revelation. Also the
evolution of VPNs from its early days till the current
technology will be discussed in the first part of this
chapter. To give an overview of both the development of
the VPN technology and the history of them, the first part
of this chapter will be dedicated to providing an overview
of the VPN technology's history. Nowadays, there are
lots of VPN technologies available. The different types
of VPNs — Remote Access VPNSs, Site-to-Site VPNs and
Cloud Based VPNs — will be introduced and explained,
and the reasons for their creation to address the needs of
the current network architecture. As we focus on the
development of VPN technology and the numerous
configurations and applications of VPN technology in
today's networks, we can start to understand the
development of this technology. The first part of this
section will outline some of the more popular security
protocols used in (typical) implementations of VPN,
having succinctly outlined the evolution of VPN
technology. IPSec, SSL/TLS, WireGuard and QUIC are
included among the most widely used security protocols
that will be described and examined in this section, which
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will be divided into two parts: the first half will describe
some of the most commonly used security protocols
examined and described, while the second half will
provide a brief overview of the cryptographic principles
used to establish secure communications. The latter two
security protocols, listed below, are still in use today,
whereas the former two will be discussed in the second
half of this section that will focus on the way that QUIC
will be used to protect data transmission. If a VPN service
uses none of the aforementioned security protocols, it
will not be able to protect against unauthorized access to
sensitive information, eavesdropping or tampering with
data sent. In this section a few of the common and
effective VPN implementations will be explained. The
first part of this section will also focus on the need to
select the right security technologies to ensure that
maximum performance and reliability is achieved when
deploying VPNs in different network architectures. The
goal of the first half of this chapter is to put together a
framework of thoughts to consider the way VPNs might
be developed and how they can be used to defend modern
networks, where and when. As a reminder to all of you,
in this connected world it's important to take steps to
make communications and personal privacy secure,
using a VPN and security measures. The conceptual
paper will be an introduction to several of the more
common protocols that can be used to create a VPN
(IPSec, SSL/TLS, WireGuard, QUIC) and then the paper
will discuss each of these protocols individually and
critically, including its security features, performance
and applicability in different scenarios. This last portion
of the document (section 3), will outline the pros and cons
of each protocol in relation to each threat or attack against
network security or performance. They are now being
implemented with Virtual Private Networks (VPNs) and
the use of this network will be covered in this document.
The focus of this discussion will be on the security issues
surrounding cloud services, site-to-site connectivity and
remote access. Examples/real life use cases / case studies
will be used to show the pros/cons of using a VPN in the
real world. Real life examples/applications will be
provided to illustrate some of the ways that many
different types of organizations can be effective utilizing
VPNs. In addition, some of the big challenges that are
encountered in the current network environment in
relation to the deployment/ maintenance of VPNs will be
highlighted. The above issues will be discussed and
solutions to issues will be suggested in the document and
the scalability issues and integration of VPN system with
other systems will be included. Some organisations will
be given some suggestions as to how to address these
concerns. The idea here is that organisations can apply
the model suggested in this document to make future
deployments/administrations of VPN more effective to
meet network requirements of organisations. Lastly,
future trends/emerging technologies which will impact
on the trajectory of VPNs will be explored. Other areas
gaining traction are the use of machine learning and
artificial intelligence (AI) as tools to improve
performance of VPNs, and the growing significance of
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the role of VPNs in IoT/edge computing. The trends that
are emerging will be discussed in detail to understand
their implications on network performance and security
and the possibility of future evolution to meet the future
networks' requirements. At the end of this conceptual
paper a framework will be provided to assess VPN
technology/security-protocols and how they are used in
today's networks. It will suggest ways to deploy a VPN
solution that meets the requirement of the companies to
operate within the limits of community security and
maximise efficiency.

4.3. The Model

The aim of this conceptual paper is to create a conceptual
framework that will help to explain and analyse the
elements of Virtual Private Networks (VPNs) as well as
the use of these elements in the current network
environment. Pillar "1": This pillar will address the
evolution of the technology of the VPN and how it came
to its current place. It will also cover some VPN
fundamentals and offer some final insights.

Next will be an overview of various types of Virtual
Private Networks (VAN or Remote Access) Site-to-Site
VPN and Cloud Based VPNs along with their advantages
and disadvantages. In this course you will be introduced
to the advantages/disadvantages of each type of VPN,
and the procedures/processes that have been developed
for keeping all data transmitted over a network
confidential. We describe the various VPN solutions
(IPSec, QUIC, SSL/TLS and WireGuard), their
drawbacks/benefits, performance details and application
scenarios. This section seeks to provide a clearer view as
to how VPNs can be used to provide secure remote access
to users, to connect sites together and to provide
protection of cloud based services. It also provides an
insight into "real world" and case studies demonstrating
the use of VPN technologies to address real world
networking challenges and to meet business objectives.
This will be a part one of two on challenges/problems
with deploying/managing VPNs in today's network
environments: Part one will be challenges/problems, part
two will be solutions/suggestions. With this model you
can determine if you have some questions about your
deployment of a VPN (such as is my VPN scalable? May
I connect to my vpn using other systems? What are the
rules to be followed if using a VPN? Then ask my users
what they think of the use of the VPN (how, how often,
etc.) and provide potential solutions to these problems to
enhance your VPN deployment. By the end of this
course, you will have a detailed understanding of VPN
technology, security protocols and how they are used in
modern day networking. A nice example of VPN
evolution and a good illustration of the
advantages/disadvantages of each of the different VPN
protocols and reasons why an organization might select a
specific protocol. You will also be provided with "best
practices" or "deployment guides" which will help you
deploy and manage your VPN to get the best results in
terms of both security and performance. In conclusion,
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this model is a more comprehensive view of the
intricacies of VPN technology and its importance in
maintaining the seamless flow of network
communications in today's digital era.

4.4. The advantages and disadvantages

These reviews provide a lot of details with regards to the
past endeavours and can be really useful in network
security, updated network management and also for
composing a conceptual record for a Virtual Private
Network (VPN). I highly recommend that you read the
review. The review also gives an in-depth knowledge of
VPN technology and about the various kinds of security
protocol employed in the implementation of VPN,
which can help organizations understand the worth of
VPN technology in enabling them to conduct business
communications via safe networks.

This concept paper aims to prove the usefulness of a vpn,
to promote awareness and potentially to increase the
number of users using a vpn to enhance the security of
the networks they use to send/receive information. The
concept paper also examines various types of VPNs
available in the market today, and their application in the
existing networks. Both the advantages and
disadvantages of each type of VPN have been studied by
analysts, enabling companies to choose the type of VPN
solution with features appropriate for them. In making
such informed decisions, networks will be more reliable,
efficient and effective. Organizations will also gain the
ability to eliminate the need for costly private dedicated
networks or leased lines, and therefore reduce their
infrastructure costs, while at the same time gaining
insight into how organizations can save money by using
VPNs. This concept paper is further evidence of the
importance of decision makers to invest in VPN
technology. Another important point that is discussed on
this concept paper is on the topic of security/regulatory
compliance. VPNs provide a way to become compliant
with regulations; especially in areas of the business
where data security is critical. As part of the
organisation's compliance, if it relies on VPN, then the
organisation will be able to maintain its operational
capabilities and avoid non-compliance penalties/fines.
VPNs provide an integral role in providing business
continuity. With this one, VPNs enable remote workers
to securely access corporate resources. The concept paper
illustrates the remote access to critical resources from
anywhere, anytime with the use of a VPN. This example
is very applicable at present because how we conduct
business has evolved from previous methods -
specifically remote and digital.

The primary goal of this VPN Concept Paper is to
provide a list of some of the basics that companies can
take to make their networks more secure and efficient
using VPN technology. With an understanding of the

advantages of VPNs as well as some of the dangers that
can occur if VPNs aren't managed appropriately, you can
make a well informed decision on whether or not to
incorporate VPNs into your company's network design.
If you choose to use and retain VPNs in your network
design, you are securing your company's network,
complying with all the applicable government laws and
ordinances related to network security, as well as saving
money that otherwise could be spent on running your
company.

5. CONCLUSION

The Virtual Private Network (VPN) Concept Paper gives
details about every aspect of VPN. It also explains
various types of security protocols used in VPNs and how
VPNs can be incorporated into the existing networking
technologies. VPN technology has developed several
security protocols, each with its own set of
characteristics, that offer security when using a network
to send and receive data, such as IPSec, SSL/TLS,
WireGuard and QUIC. VPN services are currently
available to safely transfer information, join offices and
secure Apps in the cloud. Data is sent over networks
which may not be secure. It's, therefore, clear that VPNs
are vital elements in today's network security. VPNs offer
a lot of advantages. But, there are many drawbacks in the
use of VPNs as well. Some of these are scalability
limitations; compatibility limitations; and compliance
limitations that will pose problems for organizations as
they move to deploy VPNS. In this network environment,
it is necessary to make the right plans and deploy the
VPNs dynamically to effectively manage and use the
VPNs.

Alternatively, you can choose a VPN technology that you
want to carry out in the future. New technologies like
VPNs and new technology (edge computing, IoT will
provide new, improved security and functionality along
with new machine learning and Al technologies. With the
shift towards a fully-digital world, VPNs could well be
an important part of the security equation for network
communication for many years to come.

Lastly, there's a summary of the benefits of VPN
technologies in the existing topology of a company's
network.  Also, the author suggests some
recommendations and practical tips to organizations that
would like to deploy VPN technologies to meet their
organizational needs. Organizations will have high
security level of communications over their network, and
have a better network security posture when utilizing
VPNs, once they understand the types of security
protocols utilized by VPNs, and what type of applications
can be run over VPNs.
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