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ABSTRACT -

The adoption of virtual private networks (VPNs), which are designed to provide communication anonymity and confidentiality, has increased dramatically. VPNs
are widely used, but they have several security, configuration, and performance problems that prevent users from fully utilizing this ground-breaking technology.
To solve this issue and ensure that everyday activities go smoothly, VPN users need to select the safest and best VPN option. The lack of clear instructions for the
average VPN user highlights the necessity of creating a comprehensive and well-organized checklist that aids in assessing any VPN according to its security,
performance, auditing, and management capabilities.

1. INTRODUCTION

A networking program called a VPN (Virtual Private Network) allows users to safely and secretly access the internet. An IPSec VPN is a kind of VPN
software that creates encrypted tunnels over the internet using the IPSec protocol. End-to-end encryption, which breaks down data at the computer and
then collects it at the receiving server, is one of its features.

The main idea of VPN and why it has become popular is that it uses the internet as a global medium, which grants global accessibility. However, the
internet is a shared medium, and everyone is using it, so the data is highly vulnerable to various breaches. Those breaches include unauthorized access,
eavesdropping, and damage, which could turn into a disadvantage to the organization instead of benefiting it. Nevertheless, the goal of a VPN is to provide
reliable, secure, and stable networks within the stated implementation budget. The user can overcome the disadvantages by implementing various security
measures; in the end, he or she can balance if this technology is appropriate to their organization/use scope and if benefits exceed the drawbacks.

Foundations of VPN
VPN general working:
From one side to the other, network messages are transferred via a tunneling protocol. Network messages from apps on one side of the tunnel are intended

to be replayed on the other. The OS makes the virtual network or link available, so applications don't need to be changed to allow their messages to go
through the VVPN.
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VPN topology configurations :

Different tunneling techniques are suitable for various topologies since virtual private network configurations can be categorized based on the virtual
extension's intended use:

Virtual Private Network
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Remote access:

A host-to-network setup is similar to connecting multiple computers to a network to which they lack direct access. This form of extension allows those
computers to connect to the local area network of a distant location or broader enterprise networks, like an intranet. Each computer is responsible for
establishing its tunnel to the network it intends to access.

Site-to-site

A site-to-site setup links two separate networks. This configuration enables a network to extend over different geographical locations. Tunneling occurs
solely between the gateway devices situated at each network site. These devices then provide access to the tunnel for other local network hosts that want
to communicate with any host on the opposite side. This is beneficial for maintaining a stable connection between sites, such as linking office networks
to their headquarters or data center.

In this situation, any party that knows how to get to the other can be set up to start the conversation.

Internet VPN

a Internet

Regional
Office

Head-office

Remote / roaming users
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The phrases intranet and extranet refer to two distinct use cases in the context of site-to-site deployments. While an extranet site-to-site VPN connects
sites from different organizations, an intranet site-to-site VPN specifies a configuration where the sites connected by the VPN are part of the same
organization.

VPNs are usually used by people for remote access, whereas corporations typically employ site-to-site connections for branch offices, cloud computing,
and business-to-business settings. These technologies can, however, be coupled in a very sophisticated corporate network and are not mutually exclusive.

2.5 VPN protocols come in the following varieties:

e  Acaollection of protocols known as Internet Protocol Security (IPSec) uses authentication and encryption to enable safe communication across
IP networks. They are among the different types of VPN protocols.

e  Secure Sockets Tunnelling Protocol (SSTP): Secure Sockets Tunnelling Protocol (SSTP) is a VPN communication protocol developed to
provide secure, encrypted connections over a network.

e Wire Guard: Wire Guard is a state-of-the-art VPN protocol that is renowned for its speed and ease of use.

e OpenVPN: By establishing secure point-to-point or site-to-site connections in routed or bridged settings, OpenVVPN operates.

. SoftEther: a versatile VPN protocol known for performance and interoperability.

. Point-to-Point Tunnelling Protocol (PPTP): Data transmission by creating a tunnel for point-to-point communication.

VPN and Encrypted Security Fundamentals

Remote
Server

P oo

Encryption
Security

What Makes a
VPN Secure?

Tunneling
Protocols

VPN shield data while it's in transit, avoiding breaches and illegal access. However, not all security threats are addressed by VPNs, and they can have
flaws. VPNs should be incorporated into a multi-layered protection strategy, even if they are an essential component of enterprise security.

Data transmission over the internet is made safe by a virtual private network, or VPN. An encrypted tunnel is created between a user's device and a
distant server in order for a VPN to function. The user's IP address is then hidden, improving privacy and preventing data interception.

Tunneling protocols and encryption are key components of VPN security. Readable data is changed into encoded data through encryption, which requires
the right key to decode. Because of its power and effectiveness in data protection, the Advanced Encryption Standard (AES) is frequently used.

Objectives of VPN and Encrypted Security

e  Authentication

e Auvailability

e  Reduced activity-based bandwidth throttling.
e  Enhanced privacy

e  Greater internet freedom
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VPN for Access Control

= - -

Hacker Corporate
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The same is true for Server B; no one who is not physically linked to Server A's network can connect to Server A. Before Bob can access Server A and
the office printer to print a document saved on Server A, he must connect his desktop computer to the appropriate network. He needs to connect to Server
B's network in order to get a document from it.

One point of failure:

VPN-encrypted traffic cannot be observed by attackers from outside the VPN. However, they can access any resources linked to that network if they
are successful in connecting to the VPN. An attacker can access VPN-gated data with just one compromised account or device.

VPNs are difficult to control:

Managing several VPNs on a wide scale is challenging. IT staff in large enterprises are compelled to either 1) set up and maintain numerous VPNSs or
2) ask users to log in to multiple VPNs simultaneously, which is difficult and can impair device and network performance, because so many different
users require so many different sorts of access.

VPNs lack granularity:
VPN are effective at providing access to a large number of users simultaneously. In reality, though, IT teams frequently have to modify permissions for

specific users: one employee must have access to the codebase, another must have access to the codebase and the content management system (CMS), a
third must have access to both plus the marketing automation platform, a fourth must have access to the CMS alone, and so forth.

VPN Rules and Technology
4.1 Internet privacy:

VPNSs encrypt all internet traffic, hiding data by turning it into code. This ensures that sensitive data is secure and that no one, including your ISP, can
track your online activities.

4.2 Protection on Public Wi-Fi:

By encrypting your connection, virtual private networks (VPNs) shield you from hackers who might monitor your online activities via public Wi-Fi
networks, which are particularly vulnerable. Technology advancements have improved security, despite public Wi-Fi's reputation for being insecure in
the past. Make sure your connection is encrypted and that you're surfing is secure overall by looking for a lock icon next to your search bar. You can
also safeguard your online identity by using strong passwords and staying away from fraud.

4.3 Privacy

VPNs conceal your IP address, which makes it harder for someone to find you online or track down your location, even though they don't provide
complete privacy.
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4.4 Blocking Dangerous Websites and Ads
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COMPUTING PROTECT INTERNET PROTOCOL

To blacklist dangerous websites before they can do any harm, several VPNs come with built-in tools that block malicious websites, advertisements, and
trackers.

Certain VPNs come with built-in tools that block trackers, advertisements, and malicious websites to blacklist dangerous websites before they have a
chance to do any harm.

5. Challenges in VPN and Encrypted Security

5.1 Man-in-the-Middle Attacks

The security of encrypted communications is seriously threatened by VPN MitM attacks. Unauthorized individuals can intercept and alter what appear
to be secure data transmissions if an attack is successful. Take, for instance, a malevolent actor who has compromised a VPN server by taking advantage
of network flaws.

5.2 Leaks in Data

Misconfiguration is one of the main reasons why VVPNs leak data, though there are other methods as well.

Servers, client software, and VPN software all include settings, configurations, and VPN connections that, if improperly handled, may expose private
information. It can be necessary for organizations using VPNs to conduct risk assessments in order to ascertain possible exposure levels.

5.3 VPN threats and malware

All levels of service usage may be impacted by malware infestation on VPN servers and client devices.

Malware-stolen credentials can be exploited to compromise VPN systems, resulting in the previously listed threats, including MitM attacks and data

leaks brought on by deliberate VPN system configuration errors. The ramifications of malware intrusion for VPN service users might range from
compromised data to full-fledged remote code execution capabilities.

5.4 VPN Protocols That Are Weak

The first line of defense against possible threats is encryption. While a weak encryption standard exposes the connection to hacking, interception, and
other types of intrusion, a robust protocol ensures safe conversations over the VPN.
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Encryption is the first line of defence against potential threats. A strong encryption protocol makes for secure communications across the VPN, while a
weak protocol leaves the connection vulnerable to hacks, interception, or other forms of intrusion.

5.5 Procedures for Logging
Log suppliers: Under certain conditions, this store information and the user's IP address may be shared.

Providers without logs: These do not save any information on the user's online activities, such as the websites they visit, the data they send, or the apps
they use. There is nothing to give when a government or other third party asks for logs because there are none to disclose.

6 Future direction

More sophisticated encryption algorithms and privacy features will probably be included in future VPNs, providing better defense against intrusions and
attacks. The industries that stand to gain the most are those that handle sensitive data, such as finance, healthcare, and law.

hacker

user internet

o Network Overhaul: This change entails moving from a paradigm that is network-focused to one that is user-focused. It ultimately comes
down to prioritizing user demands and data security over network protection alone.

e  Better Security: Next-generation VPNs have better security features, such as cutting-edge encryption and real-time risk assessment.
e  Cloud Compatibility: By properly handling cloud-based apps, these VPNs ensure a safe and seamless data transfer.

®  Access Control Based on Policies: This feature gives system administrators the ability to determine who has access to what, providing a
more individualized security solution.
VPNs are always changing and improving to offer better security, more flexibility, and user-friendly designs.

7. In conclusion:

You and the internet can connect securely using a VPN connection. An encrypted virtual tunnel is used to route all of your data traffic while using a
VPN. When you use the internet, your IP address is hidden, so no one can see where it is. A VPN connection is safe from outside threats as well. The
reason for this is that no one else can access the data in the encrypted tunnel since they lack the key, and only you can. With a VPN, you can access
content that is prohibited by region from any location on the globe. Numerous streaming services aren't accessible in every nation.
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