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Abstract: Amidst the rapid advancement of the modern socio-economic landscape, computer network technology in China
has gained significant developmental opportunities and a robust platform for growth. Drawing from practical experience in
production and daily life, it is evident that computer network technology has gradually become an integral component of
everyday activities, exerting a substantial influence on the conduct of production and living processes. Concurrently, with
the widespread adoption of computer network technology across the country, associated network security concerns have
grown increasingly prominent. These security issues not only impede normal production and daily life but also generate
adverse effects on broader societal development. In response to this context, this paper primarily analyzes and explores the
practical and effective application of computer network security technologies in network security maintenance, with the aim
of promoting continued progress and development of computer network technology in China.
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1. INTRODUCTION

In reality, computer network technology is a double-edged sword. In the daily production and life of modern
people, the practical application of computer network technology can improve production efficiency to a certain
extent. However, there are also a series of computer network technology application problems that endanger the
normal and effective development of production activities. In this situation, the existence and development of
computer network security technology have extremely important practical value. It can largely solve a series of
development problems that arise in the application process of computer network technology, and play an important
role in ensuring computer network security. Therefore, it can greatly promote the progress and development of
computer network technology and even the entire industry. Yang et al. [1] proposed dynamic hedging strategies in
derivatives markets using LLM-driven sentiment and news analytics. In medical image processing, Tian, Wang,
and Cui [2] developed an improved U-Net for brain tumor segmentation incorporating GSConv and ECA attention
mechanisms. Yang [3] demonstrated the application of LightGBM in the Chinese stock market, while Zhao et al.
[4] optimized deep learning models for dynamic market behavior prediction. For credit risk management, Yang et
al. [5] designed a full-cycle intelligent risk control system for pre-loan, mid-loan, and post-loan lending using
Al-driven closed-loop management. Shen et al. [6] researched the whale optimization algorithm for financial
payment fraud detection. Ren [7] enhanced Seq2Seq models for role-oriented dialogue summary generation
through adaptive feature weighting and dynamic statistical conditioning, and Ren [8] proposed a novel feature
fusion-based model for smoking detection under complex contextual conditions. Ximeng and Yiming [9] applied
offline conservative reinforcement learning to transaction authorization, balancing fraud risk and customer friction.
Zhou [10] developed a digital precision distribution strategy for social media content on private domain platforms
in the automotive industry using a collaborative filtering model based on user behavior. Wensi [11] investigated
Al-assisted marketing content generation for non-standard industrial automation solutions. Wu, Luo, and Liao [12]
addressed small-sample object detection of surface cracks in concrete structures of high-rise buildings via
multi-level transfer learning. Li [13] focused on Al-based prediction and management of automation equipment
lifecycle costs as a pathway to enhancing customer lifetime value. Yi [14] proposed real-time fair-exposure ad
allocation for SMBs and underserved creators using contextual bandits-with-knapsacks. Tang et al. [15] presented
design and optimization of shallow-angle grating couplers for vertical emission from indium phosphide devices.
Finally, Deng and Yang [16] developed multi-layer defense strategies and privacy-preserving enhancements
against membership reasoning attacks in a federated learning framework.

2. ANALYSIS OF THE DEVELOPMENT STATUS OF NETWORK SECURITY
MAINTENANCE IN REALISTIC SITUATIONS
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Based on the actual production and living conditions, it can be seen that there are a series of developmental
problems in the entire process of network security maintenance work, which are not conducive to the realization of
computer network security maintenance tasks. The specific contents are:

2.1 The objective existence of corresponding development defects in computer network systems

In the field of computer industry, it is of great practical significance to pay attention to the development of
computer network systems and computer software and hardware equipment in order to ensure the effective
application of computer network technology. Based on the actual production and living situation in China, it can be
seen that there are corresponding development defects in the computer network system itself. The objective
existence of these defects usually hinders the implementation of network security maintenance work to a large
extent. The specific content is as follows: firstly, throughout the process of social development in China, based on
the progress and development of the computer industry, China's computer network technology has made great
progress. In contrast, the existing computer network operating systems in China have made relatively slow
progress, which cannot well meet the application needs of computer network technology, increase the possibility
of computer virus invasion, and is not conducive to network security maintenance; Secondly, based on the current
situation, it can be seen that there are a series of inherent development defects in China's computer network
operating systems, such as the inability to keep up with the pace of computer software and hardware technology
updates. The existence of these defects will also greatly hinder the implementation of computer network security
maintenance activities.

2.2 Development characteristics of openness in computer networks

In actual production and life, openness is an important component of the development characteristics of computer
network technology. Based on this feature of computer network technology, information and data sharing can be
achieved globally, and the practical application advantages of the entire computer network technology have been
greatly demonstrated. At the same time, based on the open development characteristics of computer networks, in
the practical application of computer network technology, hackers and other illegal elements occupy a relatively
advantageous position in network intrusion, which not only affects the normal life and lifestyle of the people, but
also has a series of adverse effects on the development of the entire society. On the one hand, hackers and other
criminals will maliciously invade other people's computer network systems based on their advanced computer
network technology, and copy, delete, and modify relevant data and information content, which greatly interferes
with the normal life of modern people; On the other hand, the existence and development of a series of computer
viruses such as Trojan viruses, under the influence of the open characteristics of computer networks, usually
spread over a large area and at high speed, leading to the occurrence of computer network system paralysis in some
areas and causing a series of economic damages.

2.3 Weak awareness of network security maintenance and management

In the field of computer industry, whether it is the inherent development defects of computer network systems
themselves or the development characteristics of computer network openness, to some extent, they can be
classified as objective factors that affect the development of network security maintenance work. At the same time,
in the process of carrying out computer network security maintenance and management activities, the subjective
factor of weak awareness of network security maintenance and management usually leads to low efficiency of
network security maintenance work, and the corresponding network security maintenance tasks cannot be well
implemented. Based on the actual production and living situation, it can be seen that the development status of
weak awareness of network security maintenance and management is manifested as follows: in the field of
computer industry in China, there is a shortage of high-quality network security maintenance and management
talents, and there are certain development limitations. Under such talent development status, network security
maintenance and management personnel usually lack good awareness of network security maintenance and
management, and greatly neglect the guarantee of computer network security in daily maintenance and
management activities, only focusing on the maintenance of computer operating system fluency and stability,
resulting in ineffective implementation of network security maintenance work and ineffective guarantee of
computer network security.

3. EXPLORE THE PRACTICAL APPLICATION OF COMPUTER NETWORK
SECURITY TECHNOLOGY IN NETWORK SECURITY MAINTENANCE
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In reality, the implementation of network security maintenance work plays an extremely important role in ensuring
the security of computer network technology applications, promoting the existence and development of computer
network technology, etc. Based on the actual production and life development status, it can be seen that the
practical application of computer network security technology in network security maintenance is mainly
manifested in the following aspects:

3.1 Practical Application of Intrusion Detection Technology in Network Security Maintenance

Throughout the practical application of computer network technology, network security maintenance is an
important part of the technical operation system, which has a significant impact on the security guarantee, progress,
and development of computer network technology. In actual production and life, intrusion detection technology is
an important component of China's computer network security technology. The practical application of this
technology in network security maintenance can effectively compensate for the development defects of computer
operating systems and strengthen computer network security. The specific content is: In the practical application of
intrusion detection technology, network security maintenance and management personnel use corresponding
computer software and hardware systems to comprehensively detect various data information content propagated
in computer networks. By autonomously identifying malicious application behaviors of data information content,
network security management and maintenance personnel are reminded to take corresponding maintenance
measures to ensure computer network security. At the same time, network security maintenance and management
personnel can also establish a comprehensive and real-time computer network monitoring system to
comprehensively and effectively monitor the data information content in the network, promoting the
implementation of network security maintenance work.

3.2 Practical Application of Encryption Technology in Network Security Maintenance

Throughout the process of maintaining network security, the practical and effective application of encryption
technology in computer networks can greatly solve the possibility of information and data theft caused by the open
nature of computer networks. While effectively ensuring the security of computer user information and data
content, it also promotes the scientific and effective application of computer network technology. In reality, the
specific application of encryption technology is that in the process of computer network operation, maintenance,
and management, users can independently choose the data encryption method for data content and set
corresponding protection passwords, thereby greatly ensuring the security of computer network information data
content and reducing the possibility of successful hacker network intrusion.
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Figure 1: Schematic diagram of the practical application principle of encryption technology
3.3 Practical Application of Firewall Technology in Network Security Maintenance

Throughout the entire process of computer network security maintenance, the practical application of firewall
technology in network security maintenance can greatly improve the effectiveness of network security
maintenance and management, ensure computer network security, and have an extremely important impact on the
long-term development of enterprises. In reality, in order to alleviate the subjective factor of weak awareness of
network security maintenance and management among employees, the practical application of diversified firewall
technologies has enabled scientific and effective implementation of enterprise network security maintenance work.
With the practical application of firewall technologies at the network layer, application layer, or database layer, the
overall effectiveness of network security maintenance within the enterprise has been greatly improved; On the
other hand, in the process of practical application of firewall technology, employees actively and effectively carry
out practical activities, gradually clarifying the importance of establishing awareness of network security
maintenance and management, which can greatly strengthen employees' network security maintenance concepts
and corresponding security technology levels.
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4. CONCLUSION

In summary, through the analysis and discussion in this article, it can be seen that in the process of social
development, the practical and effective application of computer network security technology in network security
maintenance plays an extremely important role in ensuring the security of the entire computer network, and also
contributes to the development of the application of computer network technology.
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