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Abstract:
In the face of increasingly sophisticated cyber threats, the application of data mining techniques has become essential for
effective cybersecurity threat detection. This paper examines how data mining methodologies, including clustering,
classification, and anomaly detection, can be leveraged to enhance cybersecurity defenses. By systematically analyzing
large datasets from various sources such as network traffic, system logs, and user activities, data mining tools can identify
patterns and anomalies that signify potential security threats. Will discuss the integration of these techniques with machine
learning algorithms to improve the accuracy and efficiency of threat detection systems. The study explores several data
mining approaches, evaluating their strengths and limitations in detecting both known and novel cyber threats. Additionally, it
addresses the challenges associated with data privacy, the volume and complexity of data, and the need for real-time
analysis. The results illustrate that data mining not only aids in early threat detection but also provides a foundation for
developing adaptive and proactive cybersecurity strategies. The paper concludes by outlining future directions for research
and advancements in data mining for cybersecurity, emphasizing the need for ongoing innovation to counter emerging
threats.
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I. Introduction
Data mining serves various security applications, including national security surveillance and cybersecurity, such as
detecting viruses. National security threats involve attacks on buildings and critical infrastructures like power grids and
communication systems. Techniques in data mining help identify suspicious individuals or groups and uncover those
potentially involved in terrorist activities. Cybersecurity focuses on protecting computer systems and networks from
malicious software, including viruses and Trojan horses. Additionally, data mining plays a crucial role in developing
solutions for intrusion detection and auditing, enhancing overall security measures. In this paper data mining for cyber
security applications will be mainly focused. Data mining for cyber security applications. Anomaly detection methods
can identify irregular patterns and behaviors, while link analysis helps trace viruses back to their origins. Classification
groups different cyber-attacks and utilizes profiles to detect potential threats effectively. It might also be employed to
predict the likeliest assaults in the future based somehow on intelligence about terrorists garnered through electronic
mails and conversations. Intrusion detection and auditing represent key areas where data mining is applied.
Conventional methods for safeguarding computers from cyber-attacks include firewalls, authentication systems, and
virtual private networks, which are designed protectively. However, these methods often exhibit vulnerabilities, failing to
counter continuously evolving attacks that exploit design flaws and implementation errors. Consequently, intrusion
detection emerged as a complementary security technology to traditional methods, focusing on monitoring systems
and identifying potential attacks. Traditional intrusion detection systems rely heavily on experts’ in-depth knowledge of
attack signatures, which are specific patterns in message payloads indicative of malicious activities.
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