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Abstract - The Next-Generation Firewalls are advanced
cybersecurity solutions in the cybersecurity realm. The
primary goal of this project is to enhance the security
posture of an organization or network by implementing
advanced threat prevention mechanisms. This firewall
configuration is suitable for small to large scale networks
where security and network performance is a demand. This
firewall has been configured with advanced rules to prevent
restricted and controlled access to packets flowing through
the network interface.This firewall uses Advanced Network
Intrusion Detection system powered by Suricata, which uses
both Signature based detection as well as Heuristic Analysis
in Legacy mode, which also has upto 13 levels of verbosity
for easy administration of the network and to prevent
Advanced Persistent Threats and access to the
systems.Equipped with an User-Friendly Interface, the
firewall is easier to manage and scale on a large network.
With the help of Virtualization Techniques this firewall can
be implemented for perimeter security as well as specific
purpose utility such as Cloud Server security. With the help
of Web Portal for management the user is not intended to be
physically present on the site of deployment for managing
the Firewall. With the help of VPN service the users can
remotely access the network which is currently being
prioritized by most IT industries.

Key Words: Security posture, Advanced Threat
prevention, Controlled Access, Advanced Network
Intrusion Detection, Signature-based Detection,
Virtualization.

1.INTRODUCTION ( Size 11 , cambria font)

Small Office/Home Office (SOHO) networks face unique
challenges due to their limited resources and increasing
reliance on connected devices. This project tackles these
challenges by implementing an advanced firewall solution
supported by an integrated IDS to address modern
security threats. With the addition of OpenVPN, remote
access is made secure and seamless, allowing users to
work efficiently without compromising network integrity.
Through a systematic approach to rule creation,
performance analysis, and monitoring, the solution
ensures an optimized network capable of handling the
demands of a dynamic working environment.

1.1 What is a SOHONetwork ?

A SOHO network is designed for small offices or home
offices, typically involving a limited number of users and
devices. These networks are crucial for small businesses or
remote workers who rely on robust connectivity to
manage day-to-day operations. While simpler than
enterprise networks, SOHO networks face similar
cybersecurity risks. Threats such as unauthorized access,
data breaches, and ransomware attacks can be
catastrophic for such setups. A well-designed SOHO
network should provide cost-effective solutions that
combine ease of use with robust security features.

1.2 Importance of Firewalls in SOHO
Environments

Firewalls are indispensable in SOHO networks, serving
as the first line of defense against external and internal
threats. They help prevent unauthorized access by filtering
traffic based on predefined rules. By blocking malicious
traffic while allowing legitimate communication, firewalls
protect sensitive data and maintain operational continuity.
In addition to security, firewalls also support network
management by enabling administrators to control
bandwidth usage, restrict specific applications, and
enforce compliance with organizational policies.

1.3 Protocol-Specific Firewall Rules

Firewalls must be configured with rules tailored to the
network’s specific needs. For example, TCP and UDP
protocols are essential for web browsing, email
communication, and other services, but leaving all ports
open can expose the network to attacks. Similarly, DNS and
DHCP traffic need to be restricted to prevent spoofing and
poisoning attacks. Protocol-specific rules ensure that the
firewall permits essential services while blocking harmful
or unnecessary traffic. This granularity minimizes risks
and helps maintain network performance.

1.4 Installation andRequirements

Deploying an effective firewall requires careful planning
and resource allocation. Hardware requirements include
routers with firewall capabilities or dedicated devices such
as UTM appliances. Software options like pfSense or

https://www.irjweb.com/current_issue.php


International Research Journal of Education and Technology
Peer Reviewed Journal

ISSN 2581-7795

Page 455

OPNsense provide flexibility and cost savings for small
networks. Additionally, sufficient processing power,
memory, and storage are essential for handling tasks such
as deep packet inspection, logging, and IDS processing.
Before deployment, the network's traffic patterns and
security needs should be thoroughly assessed to ensure
that the firewall is appropriately configured.

1.5 Importance of Firewalls in SOHO
Environments

Account management and logging are critical to
maintaining the firewall’s security and functionality.
Role-based access controls ensure that only authorized
personnel can modify firewall settings, reducing the risk of
accidental misconfigurations. Logging provides a detailed
record of network activity, which is invaluable for
troubleshooting, compliance, and incident response. Logs
should be centralized and monitored in real-time to detect
anomalies, such as repeated login attempts or sudden
spikes in traffic. Properly configured logging also aids in
optimizing rule sets by identifying unnecessary or
redundant entries.

2. FIREWALL CONFIGURATION

Firewall configuration is at the heart of securing a Small
Office or Home Office network. A well-configured firewall
can distinguish between legitimate and malicious traffic,
ensuring the safety and efficiency of the network. The
configuration process involves defining rules, optimizing
their order, and regularly updating the system to counter
new threats. This section outlines the key aspects of
configuring a firewall, focusing on achieving a balance
between security and performance without compromising
usability.

2.1 Rule Prioritization

Rule prioritization is critical in ensuring the firewall
processes traffic efficiently. Firewalls evaluate rules
sequentially, meaning high-priority rules should be placed
at the top to minimize latency and resource consumption.
For instance, rules for blocking malicious IPs or domains
should precede less critical ones, such as bandwidth
control for specific devices. A poorly prioritized rule set
can lead to performance bottlenecks or security gaps,
making regular audits essential to maintaining the
effectiveness of the firewall.

2.2 RuleOptimization

Optimizing rules involves minimizing redundancies,
consolidating overlapping entries, and using advanced

features like stateful inspection or deep packet inspection.
For example, instead of creating multiple rules for similar
traffic, a single generalized rule can simplify management.
Similarly, leveraging features like port ranges or network
groups can reduce the overall number of rules, enhancing
performance. Rule optimization should also consider the
specific needs of the network, ensuring that each rule
contributes to both security and operational efficiency.

2.3 Performance Considerations

Firewalls in SOHO networks must balance security with
performance, especially given their limited hardware
resources. High-throughput applications such as video
conferencing or cloud backups can strain the firewall,
requiring careful tuning of rules and settings. Features like
Quality of Service (QoS) can prioritize critical traffic while
throttling non-essential activity. Additionally, regular
firmware updates and hardware upgrades may be
necessary to handle increasing network demands without
compromising security.

3. INTRUSION DETECTION SYSTEM (IDS)
CONFIGURATION

An IDS complements the firewall by monitoring network
traffic for signs of malicious activity, such as port scans,
exploit attempts, or unauthorized access. Unlike firewalls,
which focus on enforcing predefined rules, IDS systems
analyze traffic patterns to detect anomalies or known
attack signatures. In SOHO networks, an IDS provides an
additional layer of security, helping identify threats that
might bypass traditional firewall defenses.

3.1 Integrationwith the Firewall

Integrating the IDS with the firewall allows for seamless
coordination between detection and prevention
mechanisms. For instance, the IDS can flag suspicious
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traffic, which the firewall can block in real-time.
Integration also simplifies management by consolidating
alerts and logs, providing a unified view of network
activity. This synergy enhances overall security while
reducing the administrative overhead of managing
separate systems.

3.2 Tuning for Threat Detection

Tuning the IDS involves customizing its settings to suit
the network's specific needs. This includes defining
thresholds for alerts, enabling or disabling detection rules,
and updating signatures to recognize emerging threats.
Tuning also helps reduce false positives, which can
overwhelm administrators and obscure genuine threats.
Regular tuning is necessary to adapt to changing traffic
patterns and evolving attack techniques, ensuring the IDS
remains effective over time.

3.3 Real-TimeMonitoring Techniques

Real-time monitoring enables the IDS to detect and
respond to threats as they occur. Techniques such as deep
packet inspection, behavior analysis, and machine learning
can identify malicious activity with minimal latency. These
capabilities are particularly important in SOHO networks,
where timely responses can prevent attacks from
escalating. Real-time monitoring also supports proactive
measures, such as isolating compromised devices or
updating firewall rules based on detected threats.

4. USERACCESSMANAGEMENT

User access management in the Next-Generation Firewall
(NGFW) is a critical component for ensuring secure and
efficient network operations. This feature allows
administrators to define and enforce access policies based
on user roles and responsibilities, ensuring that only
authorized personnel can access sensitive network
resources. By integrating advanced authentication
mechanisms, such as multi-factor authentication (MFA)
and single sign-on (SSO), the NGFW enhances security by
verifying user identities before granting access.

4.1 Role-BasedAccessControls (RBAC)

Implemented RBAC to ensure users are granted access
only to the resources necessary for their roles. This
approach minimizes the attack surface by restricting
unnecessary permissions, reducing the risk of insider
threats and accidental data exposure. For instance,
administrative privileges were limited to a select group,
while regular users were restricted to non-critical
resources.With detailed logging and auditing capabilities,

administrators can monitor user activities and detect any
unauthorized access attempts, ensuring compliance with
security policies and regulations.

4.2 Multi-Factor Authentication (MFA)

Deployed MFA across all user accounts, requiring both a
password and an additional verification method, such as a
mobile authentication app or hardware token. This
significantly enhanced security by adding a robust second
layer of defense against unauthorized access, even if a
user's credentials were compromised.

4.3 Granular Resource Restrictions

Configured access policies to enforce least-privilege
principles. For example, access to sensitive systems was
segmented based on specific tasks, ensuring users could
only interact with relevant components. This granular
control reduced the potential impact of a compromised
account or inadvertent misuse.

4.4 IncidentResponse Integration

Integrated user access management with the incident
response system to immediately lock or restrict
compromised accounts during security events. This
real-time response capability helped contain threats and
minimize damage while maintaining an audit trail for
forensic analysis.

5. OPENVPNFORREMOTEACCESS

OpenVPN is a versatile and secure solution for enabling
remote access to SOHO networks. By creating encrypted
tunnels between remote users and the network, OpenVPN
ensures that sensitive data remains protected during
transit. This is particularly valuable for remote workers
who need access to internal resources without exposing
the network to additional risks. OpenVPN's flexibility,
including support for TAP6 tunneling, makes it an ideal
choice for secure and reliable remote connectivity.

5.1 TAP6Tunneling for Secure Connections

TAP6 tunneling creates a virtual Layer 2 connection,
allowing remote devices to appear as though they are
physically connected to the network. This facilitates
seamless access to shared resources, such as printers or
file servers, while maintaining security. TAP6 also supports
advanced features like bridging and VLANs, enabling
greater flexibility in network design. Properly configuring
TAP6 ensures that remote connections are both secure and
efficient, minimizing the risk of unauthorized access or
data leakage.
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6.3 HTTP/HTTPS Filtering

5.2 Performance Optimization

Optimizing VPN performance involves balancing
encryption strength with speed, as overly complex
algorithms can introduce latency. Features like
compression can reduce the size of transmitted data,
improving throughput. Monitoring tools can help identify
bottlenecks, such as slow client connections or insufficient
server resources, enabling targeted improvements. By
prioritizing critical traffic and maintaining sufficient
bandwidth, OpenVPN can deliver a seamless remote access
experience without compromising security.

6. NETWORKPROTOCOLRULE

OpenVPN is a versatile and secure solution for enabling
remote access to SOHO networks. By creating encrypted
tunnels between remote users and the network, OpenVPN
ensures that sensitive data remains protected during
transit. This is particularly valuable for remote workers
who need access to internal resources without exposing
the network to additional risks. OpenVPN's flexibility,
including support for TAP6 tunneling, makes it an ideal
choice for secure and reliable remote connectivity.

6.1TCP/UDP Protocols

TCP and UDP are the foundation of most network
communications, each serving distinct purposes. TCP
ensures reliable, ordered data delivery, making it ideal for
applications like web browsing, email, and file transfers.
UDP, on the other hand, is faster but less reliable,
commonly used for streaming and gaming. Firewall rules
for these protocols must be carefully crafted to permit
legitimate traffic while blocking potential threats. For
instance, allowing only necessary TCP ports can reduce
exposure to attacks. Similarly, limiting UDP ports to
specific applications can prevent unauthorized use.

6.2 DNS and DHCPRules

DNS and DHCP are critical for network functionality but
can be exploited by attackers. DNS traffic should be
restricted to trusted servers to prevent spoofing and
poisoning attacks, which can redirect users to malicious
sites. DHCP traffic must also be closely monitored, as rogue
DHCP servers can misconfigure devices, leading to security
breaches. Firewalls should include rules that allow DNS
and DHCP traffic only between authorized devices and
servers while logging suspicious activity for further
investigation.

HTTP and HTTPS traffic represents a significant portion
of network activity and is a common vector for
cyberattacks. Firewalls should enforce HTTPS over HTTP
wherever possible to ensure encrypted communication.
Additionally, URL filtering can block access to known
malicious sites, and content filtering can prevent
downloads of harmful files. For SOHO networks, enabling
advanced features like SSL inspection can enhance
protection by decrypting and scanning encrypted traffic,
though this requires careful handling of privacy concerns.

7. CONCLUSIONS

This project demonstrated the importance of a structured
approach to firewall deployment and management in
SOHO networks. By addressing specific needs such as
protocol-specific rules, IDS integration, and VPN access,
the solution provided a robust defense against modern
threats while maintaining performance and usability.
Regular monitoring, optimization, and updates will ensure
the long-term success of the deployment, serving as a
model for secure and efficient SOHO network
management.
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