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How Artificial Intelligence (AI) Can Revolutionize Modern Cybersecurity
Introduction

Among the many technological advances and social transformations, the term
"artificial intelligence" has undoubtedly become the hottest topic in the last few years. Over
the past two to three years, the acronym Al has appeared in numerous journal articles,
business studies, and technical reports, and its English equivalent, Al, has firmly secured the
title of "Word of the Year 2023", according to Collins English Dictionary (The Economic
Times, 2023). Al is emerging as an indispensable ally in the ever-evolving battle against
cyber threats. Whether it's proactive detection of suspicious activity, behavioral analysis, or
automated response, Al is redefining the boundaries of digital security. As technology
continues to evolve, effective integration of Al becomes essential to protect our data and
systems against the growing challenges of the digital world.

Overview of the Research

With the rapid development and growth of information technology (IT), computer
networks have penetrated every aspect of people's lives. Whether it is in daily life, work, or
study, it is inseparable from the support of computer networks. However, the openness and
sharing of the network environment also bring many security risks. Therefore, computer
network security management is critical (Pramanik et al., 2022). First, computer network
security management is crucial to protecting personal privacy. In the Internet age, personal
information has become a vital resource. Once leaked or abused, it will cause huge losses to
individuals. For example, the leakage of personal identity information may lead to identity
theft, financial fraud and other problems. Therefore, strengthening computer network security
management through encryption technology, access control, and other means can effectively
protect personal privacy and prevent criminals from obtaining and using personal

information.



Secondly, computer network security management is vital to maintaining national
security. In modern society, computer networks have become an essential infrastructure for
national operations involving multiple fields such as politics, economy, and military (L1 &
Liu, 2021). Once a computer network is attacked or destroyed, it will seriously impact
national security. For example, hacker attacks may lead to the leakage or tampering of critical
data and even trigger a cyber war between countries. Traditional network security
management methods can no longer cope with increasingly complex and changing network
threats (L1 & Liu, 2021). Therefore, it is imperative to seek new technical means to improve
and enhance the efficiency and accuracy of network security management. The rise of Al
technology has brought new solutions to computer network security management. Moreover,
by simulating human thinking and behavior processes, Al can discover patterns, identify
anomalies in large amounts of data, and automate response processes, taking instant action to
isolate compromised systems or block malicious activity.

Framework

As the computer's core software, the operating system manages hardware resources
and provides a software operating environment. However, due to its complexity and diversity,
there are inevitably some vulnerabilities and defects in the operating system. If hackers or
other malicious attackers exploit these vulnerabilities, they pose a serious security threat to
the computer system (Chng et al., 2022). First, hackers may exploit the operating system's
vulnerabilities for various attacks. Hackers may use vulnerability detection tools to discover
and exploit these vulnerabilities to invade the computer system (Pramanik et al., 2022). Once
successfully invaded, hackers may implant malicious code, such as viruses and Trojans, to
steal users' personal information, disrupt the system's normal operation, or even control the

entire computer system. In addition, hackers may also exploit vulnerabilities in the operating



system to launch denial of service attacks, making the computer system unable to work
properly causing huge losses to individuals and enterprises.

Different operating systems have different architectures, interfaces, and security
policies, which requires security managers to formulate different security policies and
management measures for each operating system (Pramanik et al., 2022). However, human
and resource limitations make it difficult to ensure that each operating system can be fully
protected. In this case, once a new vulnerability appears in a certain operating system,
hackers may quickly exploit it and threaten the entire network.

Results

Traditional network security management methods often rely on fixed rules and
patterns to filter and judge traffic. However, this static protection method seems to be
stretched in the face of increasingly complex and changeable network attack methods. Al
technology has made real-time network traffic monitoring and analysis more accurate and
efficient (Kaur et al., 2023). First, Al can use algorithms such as deep learning to perform
real-time network traffic analysis. By training and learning a large amount of network traffic
data, Al can automatically identify the characteristics of normal and abnormal traffic and
accurately determine which traffic may contain potential attack behaviors (Kaur et al., 2023).
This data-driven analysis method is better, more accurate, robust, and flexible than the
traditional rule-based method.

Sarker (2021) carried out a performance analysis of the Perceptron neural network,
from which he revealed that this Al algorithm shows an improvement in the duration of the
training, which is shorter. It allows the cybersecurity defense to be ready in a shorter time,
and this time reduction does not influence the number of false positives detected. Through
such studies, it is possible to observe that Al has been applied to implement information

security in real-time threat detection in systems, thus allowing immediate actions to be taken



on intrusions (Ansari et al., 2022). In addition, Al not only allows action when the threat is
already in the system but can also study and predict intrusion patterns, thus allowing
decision-makers to establish measures against possible future data breach attacks, all this in
an automated way.

Organizations have thousands of incidents to process in which real attacks are hidden.
Security Operation Centers (SOCs) can then be overwhelmed by "false positives" that weigh
on experts' workload. In this context, Al can free up time to manage and respond to attacks by
providing better analysis. SOCs could thus benefit from automation in the sorting of alerts
thanks to Robotic Process Automation (RPA) which analyzes data by comparing it to
blacklists and other malware databases (Dhabliya et al., 2023). This technique is also
essential for responding to incidents automatically by applying new rules to protect against
threats. However, to determine the severity of incidents and sort false alerts from real attacks,
RPA is not enough because it does not learn from its experience. Al-based cognitive
automation uses Machine Learning (ML) to ensure this sorting (Ozkan-Okay et al., 2024).
This is undoubtedly one of the most promising Al techniques in cybersecurity. Allowing
algorithms to learn without pre-established rules and hours of training on vast data catalogues
leads them to differentiate the pathological from the normal and respond accordingly.

Al can also monitor organizations' information assets through situational awareness.
This cognitive automation method can detect threats that are still unknown in a company's
environment. At this stage, the alliance of analysts with Al is fundamental to the success of
this permanent monitoring. It is therefore necessary to review the processes for handling
security incidents within companies to include Al as a real "stakeholder". The "next-
generation antivirus" (NGAV) also represents opportunities to strengthen cybersecurity at the

"End-Point" level (Wu et al., 2022). Offering complex analyses to identify illegitimate



behavior (for example, APT attacks), these NGAVs also advise users on actions to protect
themselves better.

Another area where Al brings added value is regaining control of its information
assets. In the context of GDPR compliance, organizations are taking advantage of this turning
point to map their information, often scattered across their infrastructures (Folorunso et al.,
2024). Per its understanding of the information patterns that can be submitted to it, Al,
accompanied by machine learning, helps to identify data within the information system by
proposing the application of sensitivity or confidentiality level "tags". Al and ML bring levels
of analysis that the human mind cannot assimilate (Folorunso et al., 2024). Therefore, it is
essential to start considering integrating these solutions to prepare the defense against these
new waves of complex attacks that companies and organizations could be victims of.

Among the many aspects of computer network security management, firewalls and
intrusion detection systems are two crucial lines of defense. Traditional firewalls often use
static filtering rules and cannot make corresponding adjustments according to real-time
changes in the network environment (Pramanik et al., 2022). An intelligent firewall can
utilize Al technology to analyze real-time network traffic, deduce the features of normal and
abnormal traffic, and make corresponding adjustments to protection strategies based on the
analysis results. Therefore, this intelligent protection method can protect malicious traffic
from passing through it and block further exploitation by hackers by attacking vulnerabilities.
Moreover, the new generation of smart firewalls based on historical data and attack patterns
will easily identify potential threats in advance (Kaur et al., 2023). By training and learning a
large amount of network traffic data, intelligent firewalls can summarize the behavior
patterns and rules of attackers and predict possible network threats in the future. Through
reinforcement learning, Al enables adaptive defense strategies and optimized security

configurations, and performs automated tests to identify vulnerabilities. This predictive



analysis can help network security managers formulate protection strategies in advance and
promptly respond to potential security risks.

Al can also achieve real-time and comprehensive monitoring of the network system.
Based on deep learning and machine learning technologies, intrusion detection systems can
automatically identify abnormal behaviors and attack signs in the network system, send
timely alarms, and take corresponding countermeasures (Lysenko et al., 2024). This method
of intelligent intrusion detection greatly improves the efficiency and accuracy of network
security management and protects network security. In addition, smart firewalls and intrusion
detection systems can also work together to form a complete network security protection
system (Dash et al., 2022). Smart firewalls are responsible for intercepting malicious traffic
and preventing outside-in attacks; intrusion detection systems are for internal security status
monitoring of the network system, finding out and responding to potential security risks in
time. Both complement each other's strong points and coordinate to construct a powerful
security defense line.

Conclusion

As digitalization progresses and becomes more widespread, cybersecurity becomes an
important issue. Effective measures must be taken to ensure the integrity of computer systems
and the data they contain. At the heart of this IT security revolution, Al is emerging as an
essential tool with advanced solutions to detect, prevent and mitigate constantly evolving
digital threats. Through automation and intelligence, Al can effectively improve the
efficiency and accuracy of network security management and reduce security risks.

In summary, Al can be applied in the cyber industry to improve information security
in several ways, such as the detection of malicious security attacks in real-time through the
use of learning algorithms, thus seeking to reduce the predictability of the defense, and

allowing the creation of software and security platforms with a very low response time. In



addition, Al can prevent attacks, where predictive modeling techniques can be used to
analyze the stored data and thus predict possible threats. Al can also perform vulnerability
analysis on systems and networks, which helps companies identify and correct weaknesses
before attackers exploit them.

However, implementing this technology brings with it limitations that can represent
challenges and risks for organizations, which are mainly related to the technical difficulty of
its implementation, the low accessibility of the data that organizations usually offer would
obstruct adequate analysis, the interpretation of the data carried out properly by the Al may
cause mistrust among users, and the privacy rights of the data with which companies work
may not be respected. As a recommendation to different companies and organizations, they
should take advantage of Al's benefits in information security but carefully manage the risks
involved. In future research, relevant personnel need to continue to pay attention to the
development of Al technology and continuously improve and optimize related algorithms and
models to ensure that they play a greater role in computer network security management. At
the same time, interdisciplinary cooperation and exchanges should be strengthened to jointly

promote innovation and development in computer network security management.
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