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Abstract
The application of artificial intelligence (AI), a cutting-edge technology that
emulates human intelligence and learning abilities, holds immense potential
for advancing computer networks. This article aims to explore AI-based
applications in computer networks, emphasizing their role in improving
network security and performance. The study highlights the innovations and
advancements brought by AI to network technology by examining its
applications in areas such as network operations and maintenance, intelligent
security systems, intrusion detection, and performance optimization.
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Additionally, the article provides key recommendations to promote the
seamless integration of AI into computer networks, introducing new ideas and
strategies for developing secure and efficient network infrastructures.
Introduction
The rapid advancement of the digital age has elevated the significance of
computer network technology as an essential societal infrastructure. However,
traditional methods of managing and maintaining networks are increasingly
inadequate in meeting the demands of modern network environments,
especially as the scale and data volume of these networks expand. To address
these challenges, artificial intelligence (AI) has emerged as a transformative
force within computer networks. By analyzing and learning from extensive
network data, AI can detect anomalies, identify vulnerabilities, and provide
advanced tools for network management and optimization. This enhances not
only the reliability and security of networks but also the efficiency and quality
of services [1, 5].

In the context of the modern "Internet+" era, governments worldwide
are prioritizing AI technology, recognizing its strategic importance in
international competition. The introduction of supportive policies and
frameworks has accelerated the integration of AI into network systems [6, 8].
This development transcends technical advancements, significantly influencing
societal, economic, and cultural progress. Therefore, exploring the synergy
between artificial intelligence and computer networks is critical for driving
innovation and fostering the evolution of network environments. This study
aims to analyze the implications of this integration and provide strategic
recommendations for future network advancements [9].
Artificial Intelligence
Artificial intelligence (AI) is a multidisciplinary field that has gained significant
traction in recent years, driven by advancements in science and technology. It
draws upon computer science, psychology, physiology, and linguistics. In its
early stages, AI development focused on utilizing automated systems to
replicate specific human actions and behaviors, reduce labor costs in high-risk
areas, enhance work efficiency, and boost economic outcomes for businesses
while ensuring worker safety [10, 13].
AI research emphasizes distinguishing between artificial and natural
intelligence. The primary objective of AI is to simulate human behaviors and
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processes through predefined instructions and operator inputs. Key features
of AI include improved work efficiency, intelligent networking, and automatic
shielding. Automatic shielding enhances task productivity by filtering out
irrelevant or redundant data, ensuring the focus remains on valuable
information [14, 17].

In terms of networking and intelligence, the integration of AI into
networked systems and management models has garnered considerable
attention. Advanced technologies and management strategies are employed
to optimize AI operations, ensuring these systems perform effectively. By
combining AI with computer network technologies, a model of mutual growth
and collaboration is achieved. This synergy not only enhances productivity but
also eliminates inefficiencies inherent in traditional workflows, resulting in
more streamlined and effective work processes [18].
Analysis Of Artificial Intelligence's Feasibility In Computer Network
Technology
The core strength of artificial intelligence (AI) lies in its ability to rapidly
process data related to unpredictable resources. AI can act as a targeted
mechanism for specific datasets, dynamically adapting its processes based on
client or environmental changes. This capability enables detailed data analysis
with precision and meticulous organization. By providing users with timely
and accurate information, AI ensures seamless feedback loops while
maintaining coordination in data categorization and resource integration.
Furthermore, AI facilitates efficient communication and information
dissemination [19, 20]. A key feature of AI is its adaptability, allowing it to
modify processing methods based on user preferences or requirements.

When AI is integrated with computer network technologies, it creates a
highly accurate and efficient data processing environment. For instance,
utilizing AI to develop computer network resource databases reduces the
effort required to establish and maintain these databases while improving
accuracy and efficiency. This is particularly useful for addressing non-obvious
challenges, resource planning and classification, and resource consumption
calculations, significantly lowering the labor involved in subsequent database
maintenance [21, 25]. The advantages of incorporating AI into computer
network technology are evident. AI enhances the system's ability to
automatically collect data, supports the development of more comprehensive
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intelligent management systems, and significantly strengthens the security of
network applications. Additionally, real-time management and monitoring
help evaluate system usage, prevent errors, and improve operational safety.
These benefits underscore the feasibility and value of applying AI to advance
computer network technology.

Figure 1. AI based Technologies [26]
Issues With Computer Network Technologies
Computer network applications have become an indispensable part of our
daily lives, profoundly impacting both personal and professional spheres.
Network technology now influences nearly every aspect of modern living. In
the current era of big data, vast amounts of information, including personal
and corporate data, are stored in extensive databases. However, this
widespread adoption of computer network technology has also brought
significant challenges [27, 28].

One major issue is the prevalence of misinformation or misconceptions
about the data within these databases. Given the close connection between
computer networks and sensitive information, ensuring network security has
become a critical priority. A breach in network security can lead to significant
personal and societal losses, underscoring the urgent need to address these
vulnerabilities [29].

Web-based intelligent network communication system that leverages
browser-server architecture to enable real-time monitoring and data
transmission over wireless mobile channels, specifically for substation
automation. The growing integration of computers and information
technology has increased the demand for intelligent network services, with
artificial intelligence (AI) becoming an essential and widely discussed
innovation in this domain [30].
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In education, CHe's work explores AI's application in computer-aided
instruction systems, which promote collaborative learning and personalized
teaching. These systems create a positive virtual learning environment,
enhancing students' understanding of the material. RADIUS technology plays
a pivotal role in network applications, particularly in authenticating wired and
wireless environments. As users face the challenge of managing multiple user
IDs and passwords, adversarial attacks remain a significant concern for
network security. E Nowroozi analyzed the transferability of adversarial attacks
in convolutional neural network (CNN) models and proposed defense
mechanisms to mitigate these threats [31].

Information and communication technology (ICT) is often used to
optimize and maintain computer networks, enhancing customer experiences
and ensuring high-quality services for businesses and institutions. To
effectively manage service quality, A Purwanto employed Cisco's PPDIOO
methodology as a framework for constructing and optimizing network
systems. Furthermore, the evolution of software-defined networking (SDN)
technology, with its programmability, elasticity, and flexibility, has become
critical for network applications. It also underscores the importance of
information security and continues to inspire research in the field [32].
Application of Artificial Intelligence in Network Technology
Firewalls, intrusion detection, and anti-spam systems are key techniques in
computer network security management. These methods are highly effective
when enhanced by artificial intelligence (AI). The core of a firewall's
functionality lies in intelligent information recognition, which involves
identifying, classifying, and removing data using probability, statistics, and
other mathematical techniques. AI-based recognition technologies replace
computationally intensive processes, enabling more efficient data security
management. Firewalls can quickly block malicious content upon entry and re-
analyze the data to ensure network security. This AI integration allows for the
swift separation of spam and effective prevention of malware from invading
the network [33].

Intrusion detection plays a critical role in network security, and
integrating AI has led to significant improvements. When threats enter a
network, AI-powered intrusion detection systems gather information, reduce
data, classify behaviors, and process reports on potential risks. The integration
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of AI with expert systems, based on empirical knowledge, helps create a
comprehensive database for managing network security. This system can
isolate potential threats using AI identification methods and effectively
combat intrusive factors by combining intrusion technology with AI [34].

AI can also mimic human cognitive processes, particularly in
understanding how the human nervous system functions. This ability enables
AI to process information more like human thought. For example, intelligent
voice input systems can correct errors due to human miscommunication or
background noise, showcasing AI’s error correction capabilities [35]. As we
move into the "Internet + era," the demand for efficient information retrieval
has grown, and traditional methods, like search engines, can struggle to keep
up. AI is transforming information retrieval by making it more intelligent,
tailored, and precise. With AI, information retrieval becomes more efficient,
enhancing both user experience and sector innovation [36].

Furthermore, AI aids in multimedia indexing, allowing systems to
analyze and retrieve data such as images, audio, and video. Users can simply
input an image into a search engine to receive relevant information, and AI
can also be applied to tasks like watermark removal. Cross-language retrieval
technology is also gaining traction as it facilitates the exchange of information
across diverse linguistic contexts [37].
In network security, AI can monitor and analyze network data in real-time,
identifying and responding to threats such as malware or unusual data flows.
By using deep learning and machine learning, AI models can distinguish
between normal and anomalous network behaviors, preventing the spread of
malicious activities and ensuring network protection [38].

As computer networks become more integral to society, the
importance of robust network security and intrusion detection systems is clear.
AI technology provides real-time monitoring and rapid responses to network
threats, offering enhanced protection for user privacy and network data. AI is
capable of identifying various types of intrusion, such as malware or illegal
access, and helping develop intelligent models that can quickly detect
irregular traffic and implement defense mechanisms [39]. Finally, AI’s
application in network performance optimization is crucial for detecting and
recovering from network failures, which often arise from hardware
malfunctions or configuration issues. AI technologies, particularly deep
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learning, can swiftly detect network outages and initiate corrective actions. By
analyzing network traffic and status, AI systems can autonomously identify
problems and offer solutions, reducing downtime and protecting users from
financial loss [40].
Controlling Network Traffic And Optimizing Performance
It is widely recognized that traffic control and quality of service (QoS) are
critical elements in modern network systems. Traffic management involves
monitoring, controlling, and improving data flow within the network to ensure
seamless transmission and optimal use of resources. The goal of QoS is to
meet user demands for network performance by ensuring access to consistent,
reliable, and efficient services. Artificial intelligence (AI) can significantly
enhance service quality by dynamically adjusting service priorities based on
user needs and network conditions, ensuring timely and high-quality delivery
of essential business data. For example, in video streaming, AI can
automatically adjust the video quality and streaming speed depending on the
user's device, network capacity, and other factors, providing a better viewing
experience during network congestion or latency issues [41, 45]. As AI
continues to advance, intelligent network management is expected to become
the standard. The integration of AI in network architecture allows for
automated optimization, troubleshooting, and enhanced reliability and
efficiency of network operations. Ongoing research will enable network
management systems to monitor real-time performance, quickly adapt to
changes, and provide intelligent solutions for operations. AI technology will
also play a key role in automated threat detection, identification, and response
to various security risks, such as intrusion detection systems and intelligent
firewalls. Through AI-driven management, network service providers can
optimize service quality, dynamically allocate resources based on demand and
network load, and improve the overall performance and availability of network
services [46, 47].

The rise of the cloud intelligence era marks a new phase in the
evolution of computer technology, driven by intelligence, automation, and
efficiency. Cloud intelligence will revolutionize the use of computing resources
and data processing, enabling intelligent management of network, storage,
and processing resources. This will allow cloud platforms to optimize
workloads, enhance resource efficiency, and distribute resources intelligently
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based on real-time data and user demands, improving service quality and
performance [48].

Cloud intelligence will also foster cross-border collaboration,
innovation, digital transformation, and information upgrading across various
industries. With AI-driven cloud technology, businesses can enhance
production efficiency and competitiveness by optimizing and managing
operations more effectively. The advancement of technologies like the
Internet of Things, big data analytics, and AI will benefit from cloud
intelligence, driving the growth and widespread adoption of the digital
economy [49].
Conclusion
Artificial intelligence (AI) has numerous applications in computer networks,
significantly enhancing search efficiency, strengthening network security,
optimizing overall performance, and driving the emergence of the cloud
intelligence era. AI also supports the intelligent evolution of networks and
network architecture. To maximize AI's potential, it is essential to ensure
algorithmic transparency, interpretability, and privacy protection while
adhering to ethical and legal standards alongside technological advancements.
By doing so, AI can become a highly productive tool, reduce human labor, and
contribute to the progress of society. The goal is to advance computer
network technology toward a smarter and more effective future through in-
depth research on AI applications in networking, continuous innovation, and
exploration of new areas. This project aims to provide stronger support for the
development of digital transformation and information infrastructure.
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