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Abstract:

This research explores the enhancement of network security through log analysis and Intrusion
Detection Systems (IDS). The study, based on an internship project, addresses the growing
complexity of cyber threats and the need for effective security measures. It involves the practical
implementation of IDS tools and log analysis platforms in a virtualized network environment. The
paper discusses the project’s rationale, methodology, results, and implications, emphasizing the
critical role of proactive security measures in mitigating cyber threats.
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1. Introduction:
In the digital age, cyber threats are becoming increasingly sophisticated, necessitating robust
security measures. Log analysis and Intrusion Detection Systems (IDS) are essential components
of a comprehensive security strategy. Logs record events, actions, or messages generated by
software, hardware, or users, providing crucial insights into system activities and potential security
incidents. Log analysis is a critical component of modern network security and system
management. In computing, logs are chronological records of events, actions, or messages
generated by software, hardware, or users within a system. These logs provide a detailed account
of system activities, capturing a wide range of information, including errors, warnings,
informational messages, user actions, and system events. Effective log analysis allows
organizations to monitor system performance, detect security incidents, and ensure compliance
with regulatory requirements [1-3].
This paper outlines the types of logs, their significance, and the methodologies used to analyze
them and detect intrusions.
e Types of Logs
o System Logs: Record events related to the operating system, including startup and
shutdown events, hardware events, and system errors.
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o Application Logs: Generated by software applications, containing information
about application activities, errors, warnings, and other relevant events.

o Security Logs: Capture security-related events such as login attempts, access
control changes, and security policy violations.

o Web Server Logs: Produced by web servers, recording details about requests
made to the server, including IP addresses, requested URLSs, status codes, and
user-agents.

o Database Logs: Track changes made to a database, such as inserts, updates, and
deletes, as well as database errors and transactions.

2. Methodology:

Research and Selection of Tools

The project involved researching various IDS types and tools, understanding their functionalities,
and selecting appropriate ones for implementation. Tools such as Snort, Suricata, Security Onion,
and Splunk were chosen for their effectiveness in detecting and analyzing security threats.
Setting Up Network Topology

A virtualized network topology was designed using VMware to simulate real-world network
environments. Virtual machines (VMs) were configured to represent different network
components, including Security Onion, Splunk, pfSense, and Windows Server.

Installation and Configuration

Security Onion: Installed as the primary IDS solution, ensuring proper network monitoring and
alerting.

Splunk: Set up for centralized log management and analysis, with data inputs and visualization
dashboards configured.

pfSense: Configured as a router/firewall to control traffic flow within the network and enforce
security policies.

Windows Server: Implemented Active Directory for user authentication and attack simulations
Log Capture and Analysis

Strategies were developed for capturing logs from various network devices and systems. Security
Onion and Splunk were configured to collect and analyze logs, with data sources and correlation
rules set up to identify patterns, anomalies, and potential security incidents.

Simulating Attacks

Simulated attack scenarios were conducted to test the effectiveness of IDS tools and response
mechanisms. These included penetration testing, vulnerability assessments, and stress tests to
evaluate the system’s ability to detect and respond to security incidents.

3. Results:

Functional Testing

Functional testing ensured that each component of the system performed its intended functions
correctly. The IDS tools successfully detected and alerted on predefined security events, while the
log analysis platform effectively collected, parsed, and analyzed logs from different sources.
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Performance Testing

Performance testing assessed the system’s scalability and response time under normal and peak
loads. The IDS tools and log analysis platforms maintained performance when processing logs and
generating alerts, and network security devices handled high volumes of traffic efficiently.
Security Testing

Security testing verified the effectiveness of implemented security measures against common
attack vectors and security threats. The system successfully detected and responded to simulated
real-world attack scenarios, including malware infections, phishing attempts, and insider threats.
Integration Testing

Integration testing confirmed seamless communication and interaction between system
components. Alerts generated by IDS tools were correlated with log data in the analysis platform,
ensuring accurate detection and response to security incidents.

Usability Testing

Usability testing evaluated the user-friendliness of the system interfaces. Feedback from system
administrators and security analysts indicated that the IDS consoles, log analysis dashboards, and
network security device interfaces were intuitive and easy to navigate.

4. Discussion:
e Enhancing Network Security
The project demonstrated that a well-designed and implemented IDS and log
analysis system significantly enhances network security. By providing real-time
insights into network activities and potential security incidents, these tools enable
organizations to respond promptly and mitigate risks effectively.
e Challenges and Solutions
Several challenges were encountered during the project, including the complexity
of configuring and integrating different tools. These were addressed through
thorough research, careful planning, and iterative testing, ensuring the system
functioned optimally.
5. Conclusion
The internship project provided valuable insights and practical experience in enhancing network
security through log analysis and IDS. By designing, implementing, and testing a comprehensive
security infrastructure, the study highlighted the importance of proactive security measures,
continuous monitoring, and rapid response in mitigating cyber threats. The findings underscore
the critical role of IDS and log analysis in protecting organizational assets and ensuring
operational resilience in the face of evolving cyber threats.
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