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Abstract

The following research project has underscored the vitality of leveraging advanced security monitoring
tools to detect vulnerabilities and potential security breaches. It has incorporated different security mojito
tools like intrusion detection systems followed by security information and event management and
endpoint detection and response, which are used to detect vulnerabilities and potential security breaches
at the initial stages and mitigate them with proactive measures. Furthermore, the research project has been
supplemented with strategies like penetration testing followed by vulnerability scanning and security
audits daily has enhanced organisational resilience against cyberattacks thereby determining constant
upliftment.
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1. Introduction

The research project will provide a nuanced understanding of the utilisation of advanced security
monitoring tools and techniques. These techniques will be used effectively to detect vulnerabilities and
potential security breaches at the initial stages. At the same time, these techniques will be crucial to
mitigate the chances of cyberattacks that necessitate the application of advanced security monitoring tools.
The research project will also analyse the latest tools and technologies which are available in the market
benefiting the organisation in capturing vulnerabilities and potential security breaches. Furthermore, this
will indulge in the application of incident response strategies that will commemorate lowering the range
of possibilities of security breaches.

2. Describing the role of advanced security monitoring

The role of advanced security monitoring is termed to be of paramount importance in the context of the
identification of wvulnerabilities and potential security breaches. It helps organisations to protect
confidential information from being exposed. At the same time, it also analyses user behaviour and access
logs which are intended to avert security breaches before they occur. This acts as the eyes and ears while
detecting and recovering from security incidents thus enabling the organisations to ensure that the devices
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are used in accordance to get aligned with the organisational policies?. It leverages top-notch technologies
and approaches that suit to oversee the IT landscape of the organisations consistently. However, this
provided complete details in shedding the importance of proactive threat detection along with
identification of the vulnerabilities and incident responses. Moreover, the fundamental concepts of
advanced security monitoring contain log management with network traffic analysis and endpoint security.
As a result, this aids in maintaining security information and event management systems (SIEM) for
organisations.
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Figure 1: Demonstrating SIEM as a Security Monitoring Tool

3. Understanding an overview of various security monitoring tools

There are several security monitoring tools available in the market that are used to protect their assets. It
involves Intrusion Detection Systems (IDS) followed by Security Information and Event Management
System (SIEM) solutions, Endpoint Detection and Response (EDR) tools and others. The first tool,
Intrusion Detection Systems tends to monitor network traffic for suspicious activities. It follows various
stages®. The first stage refers to the collection of data for network devices and analyses of the traffic for
anomalies and known attacks. The next stage involves the detection of threats by the generation of alerts.
This allows the system to send alerts to security personnel for investigation. The next stage contains
analysing the incident and taking necessary actions like blocking malicious IP systems. The final stage is
the generation of reports detailing the nature of the threats.
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Figure 2: Understanding the Function of Intrusion Detection Systems

The next tool, Security Information and Event Management has the power to collect and analyse security
data from across the organisation in real-time. This benefits incident detection and compliance. It
encompasses several phases. The first phase refers to the collection of security data and then normalising
it for analysis®. The next phase involves linking the vents to identify the threats and generating alerts for
suspicious activities. The next phase contains incident investigation and analysis of potential incidents
which allows necessary actions with response thus mitigating the breaches and vulnerabilities. Reporting
and compliance is the next phase that suits performance metrics. The last phase talks about continuous
improvements for checking the entire process thus enhancing security.

Figure 3: Portraying the Function of SIEM

The third important security monitoring tool is the Endpoint Detection and Response tool. This tool also
mitigates security breaches and vulnerabilities by focusing on endpoints and supporting detailed feasibility
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and response potential against the threats. This stands to be effective in safeguarding confidential
information thereby fostering the organisations to stay protected from vulnerable threats and cyberattacks.
It functions by different parameters®. The first parameter refers to the collection of endpoint data and
aggregating it through multiple endpoints. The next parameter involves the detection of threats and
effective analysis to identify malicious activities. The third parameter involves creating alerts based on
predefined rules and analysing those alerts to assess 4rhe level of risk. The next parameter is the isolation
of affected endpoints with the help of containment and mitigation to remove the breaches. The next
parameter contains robust reporting and analytics for compliance and improvements. The final parameter
includes a review of incidents to improve detection algorithms for combating vulnerabilities and security

breaches.
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Figure 4: Replicating the Operation of Endpoint Detection and Response Tool

4. Demonstrating techniques for mitigating vulnerabilities and potential security breaches
Highlighting effective techniques for detecting vulnerabilities and potential security breaches. It passes
through several techniques that are mentioned below.

Allowing Penetration Testing: The use of penetration testing is used to simulate real-world attacks and
identify security weaknesses. It is used by ethical hackers to challenge the defences in security controls®.
This aids in managing the risk and proper handling of data and thus gets prioritised with remediation
efforts based on potential real-world exploitation.

Proposing for Vulnerability Scanning: Vulnerability scanning allows for two layers which are active
and passive scanning. Active scanning analyses the responses and passive scanning observes the network
traffic®. This results in maintaining a stringent security posture against the emerging threats.

Conducting Security Audits regularly: Organizing security audits daily has the power to identify
vulnerabilities in the system. It is done by completely assessing the security posture which signifies to

IJAIDR22011243 Volume 13, Issue 1, January-June 2022 4



https://www.ijaidr.com/

@ Journal of Advances in Developmental Research (IJAIDR)
% E-ISSN: 0976-4844 e Website: www.ijaidr.com e Email: editor@ijaidr.com

ensure compliance with the industry standards and regulations’. Thus, this impacts the organisation in a
positive way by applying necessary patches and updates. As a result, this entails minimising the risk of
exploitation by malicious actors.

Figure 5: Techniques for Mitigating Vulnerabilities and Potential Security Breaches

5. Conclusion

This research project has discussed the utilisation of advanced security monitoring tools and techniques
for detecting vulnerabilities and potential security breaches. The implementation of Intrusion Detection
Systems with Security Information and Event Management and Endpoint Detection and Response tools
has been used to shield the digital assets of organisations before they led to cyberattacks. Moreover,
demonstration of penetration testing with vulnerability scanning and security audits has paved the way to
mitigate the chances of vulnerabilities and potential security breaches thereby harnessing a culture of
continuous improvement in the cybersecurity segment. Thus, this has been rendered with continuous
success resulting in ensuring ongoing protection within the rising infrastructure of cyber threats.

Abbreviations and Acronyms

e SIEM- System Information and Event Management
e IDS- Intrusion Detection Systems

e EDR- Endpoint Detection and Response

e IT- Information Technology

¢ IR- Incident Response

Units
e Information is measured in bytes.

Equations

e Vulnerability Risk Score (VRS) =[(CV X IV) /SE], where CV is the critical value, 1V is the impact
value and SE is the security effectiveness

e Threat Detection Rate (TDR) =[TP /(TP +FN)], where TP is true positive and FN is false negatives
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