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Abstract: With the rapid development of information technology, network security faces increasingly severe challenges. Security auditing, as
a critical component of network security management, plays an indispensable role. This paper analyzes the current status of security auditing
in network security management and explores the primary issues it faces, including the complexity of processing massive data, the inadequa-
cy of auditing technologies and tools, and the weakness of security awareness within both personnel and organizations. A series of solutions
is proposed, encompassing the innovation of auditing technologies, the improvement of auditing processes, and the enhancement of personnel
qualifications, aiming to provide both theoretical support and practical guidance for improving the effectiveness of network security auditing,
thereby ensuring the security and stability of the network environment.

Keywords: Security Auditing; Network Security Management; Auditing Technologies; Solutions

Introduction

With the comprehensive arrival of the information society, network security issues have increasingly become a focal point of global
concern. Network attacks, data breaches, system vulnerabilities, and other security threats are occurring with growing frequency and com-
plexity, posing significant risks to the operations of various organizations. As an indispensable component of the network security manage-
ment system, the role of security auditing has become more pronounced. Security auditing not only aids in identifying potential security
threats but also ensures the integrity and availability of data, thereby enhancing an organization’s ability to defend against security breaches.
In practice, however, security auditing faces numerous challenges, including the exponential growth of data, the lag in technological capabil-
ities, and the lack of sufficient human resources. This paper will delve into these challenges and propose feasible solutions to optimize and

enhance network security auditing.
1. Overview of Security Auditing in Network Security Management

1.1 Definition and Importance of Security Auditing

The evolution of information technology has significantly increased the complexity of network systems, driving a corresponding expo-
nential rise in security threats and potential risks. In this context, security auditing, as a vital component of the network security management
framework, assumes the crucial responsibilities of monitoring, evaluating, and optimizing security measures. It encompasses key aspects
such as the monitoring of data flow, the recording of system behavior, the verification of policy execution, and the traceability of anomalous
activities. Its primary objective extends beyond identifying potential security vulnerabilities, placing greater emphasis on evaluating the effec-

M. Within the realm of network

tiveness of existing security strategies, thereby providing a precise foundation for adjusting security defenses
security governance, security auditing serves multiple roles; it enhances compliance by ensuring that systems align with relevant laws and
regulations while also assisting security managers in optimizing resource allocation, improving operational security efficiency, and bolstering
the system’s resilience to attacks. As information assets increasingly become a core competitive advantage, the value of security auditing
becomes ever more pronounced, as its contributions to maintaining data integrity, safeguarding business continuity, and addressing emerging

security threats determine its irreplaceable position within the network security management system.

1.2 Core Objectives of Network Security Management and Auditing Requirements

The core objectives of network security management focus on the confidentiality, integrity, and availability of information systems,
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ensuring that data remains protected from unauthorized access, tampering, or destruction, while simultaneously maintaining business conti-
nuity and system stability. In the face of increasingly sophisticated attack methods, relying solely on static security policies proves inadequate
to cope with the dynamic and evolving risk landscape. A robust security auditing mechanism becomes a necessary means of achieving these
objectives. The auditing requirements span multiple facets, including log analysis, anomaly detection, access control management, and policy
execution oversight, all aimed at achieving a comprehensive understanding of system operation and ensuring that potential threats are iden-

tified and addressed before they escalate™

. Within a risk management framework, security auditing not only provides accurate data support,
enabling managers to optimize defense strategies based on objective evidence but also enhances an organization’s ability to perceive the
security landscape, improving the accuracy and timeliness of response efforts. As the importance of data assets continues to rise, the scope of
auditing needs expands to include privacy protection, cross-system collaborative monitoring, and intelligent anomaly analysis, thus deepen-

ing its role within the network security management framework.

1.3 Basic Processes and Methods of Security Auditing

The implementation of security auditing relies heavily on rigorous process design and a scientific methodology. Its core processes in-
volve data collection, analysis, risk assessment, report generation, and the proposal of corrective actions. During the data collection phase, the
integration of multi-source data, including system logs, access records, and user behavior trajectories, ensures the comprehensiveness and re-
liability of the audit foundation. In the analysis phase, leveraging big data analytics, pattern recognition, and behavior modeling technologies
enables the extraction of anomalous patterns from vast information flows, allowing for the precise identification of potential security risks.
Risk assessment centers on quantitative analysis, evaluating the severity of security incidents and their potential cascading effects based on
factors such as threat level, impact scope, and attack chain metrics. This evaluation provides scientific evidence for subsequent adjustments to
defense strategies. The report generation phase not only involves presenting the audit findings but also integrates historical data and industry
benchmarks to produce trend analysis and improvement recommendations, driving the dynamic optimization of security policies. With the
continuous advancements in automation technologies and artificial intelligence, auditing methods are progressively evolving towards more

intelligent and adaptive frameworks, facilitating more efficient and precise security monitoring and protection mechanisms.
2. Main Challenges Facing Network Security Auditing

2.1 Vast and Complex Nature of Security Data

With the relentless advancement of information technology and the rapid expansion of network environments, the first challenge that
network security auditing encounters is the exponential growth of data volume and the increasing complexity of data structures. In modern
network architectures, the massive data flows, distributed information sources, and the integration of various devices have made the col-
lection, processing, and analysis of data for security auditing increasingly arduous. The convergence of diverse information types—such as
security logs, user behavior records, and network traffic data—creates a complex hierarchical structure while also demanding multi-dimen-
sional spatial-temporal analysis. The surge in data volume directly amplifies the pressure on auditing tools regarding data storage and pro-
cessing, rendering traditional manual auditing methods incapable of meeting the demands of real-time analysis and struggling to detect latent
threats effectively. The inconsistency in data formats and standards across different systems, platforms, and applications further complicates
data integration and comparison, making it exceptionally challenging to consolidate information across various sources. A critical task within
security auditing is the effective filtering of large amounts of heterogeneous data, ensuring that the focus remains on potential security events,

thereby mitigating the interference of redundant information on the audit outcomes.

2.2 Inadequacy of Auditing Tools and Technologies

As network attack techniques continuously evolve, existing security auditing tools and technologies frequently fail to adapt to the
emerging threat landscape. In many instances, traditional auditing tools focus primarily on the collection of static data and report generation,

while their ability to detect and respond to real-time threats remains insufficient. The increasing diversification of network attack methods,
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spanning across platforms, applications, and protocols, means that traditional auditing tools are ill-equipped to handle the complexity of mod-
ern attacks. Moreover, existing auditing technologies often lack the necessary intelligence to monitor and identify dynamic behaviors within
big data environments effectively. This deficiency is especially evident when attempting to detect highly covert attack methods, such as ze-
ro-day vulnerabilities and internal network attacks, which cannot be adequately preempted using traditional rule-based or pattern recognition
techniques. Furthermore, many current auditing tools lack adaptive capabilities, making them unable to dynamically adjust to the ever-evolv-

ing network environments, rendering the auditing process inefficient in responding to emerging types of cyberattacks.

2.3 Insufficient Security Awareness Among Personnel and Organizations

The effectiveness of network security auditing is not only dependent on technical tools and data processing capabilities but is also
profoundly influenced by the security awareness of both personnel and organizations. Despite the increasing potential dangers of network
security threats, many organizations and individuals still fail to recognize the critical importance of security auditing. Security auditing is
often viewed merely as a post-incident accountability measure rather than an effective mechanism for preventing and detecting security vul-
nerabilities in a timely manner, leading to insufficient attention and investment in the execution of auditing activities. The absence of a strong
security culture within organizations further exacerbates this issue, resulting in employees failing to consistently adhere to security auditing
protocols in their daily tasks. Essential procedures, such as logging and data protection, are frequently neglected, which in turn undermines
the integrity and accuracy of auditing information”'. The professional expertise and technical proficiency of auditing personnel also directly
impact the quality of the audit process; many auditing tasks require highly specialized technical support, but the training and skill enhance-
ment of current auditing personnel often lag behind the rapidly evolving cyber threats. The lack of security awareness not only diminishes the
level of cooperation within the organization during the auditing process but also leads to the ineffective detection and response to potential

security risks.
3. Solutions for Enhancing the Effectiveness of Security Auditing

3.1 Strengthening the Research and Development of Security Auditing Technologies and Tools

As the network environment continues to evolve, the technological challenges faced by security auditing have become increasingly
intricate, making the development of intelligent and automated auditing tools an urgent necessity. The incorporation of artificial intelligence
(AI) and machine learning (ML) technologies into auditing tools enables them to perform pattern recognition, anomaly detection, and trend
analysis at a far more efficient level, thereby enhancing the accuracy and flexibility of the auditing process™™. In comparison with traditional
tools, these intelligent tools are better equipped to adapt to the ever-changing network environment, allowing for real-time analysis of data
flows across multiple dimensions, identifying potential security vulnerabilities, and making dynamic adjustments. Big data-based auditing
tools can also process and integrate heterogeneous data from diverse systems and devices, addressing issues related to data fragmentation
and varying formats, thereby enabling seamless cross-platform and cross-device monitoring. These technological advancements not only en-
hance the precision and responsiveness of auditing tools but also significantly reduce the burden of manual analysis. With the application of
blockchain technology, the transparency and reliability of audits are further strengthened, ensuring the traceability of auditing outcomes and
the immutability of the data. Strengthening the innovation and development of auditing technologies and tools can not only enhance auditing

efficiency but also fortify defenses against complex attack methodologies.

3.2 Improving Auditing Processes and Management Systems

Beyond technological advancements, the improvement of auditing processes and management systems is equally crucial for enhanc-
ing the effectiveness of security auditing. Security auditing is not merely a technical task but also involves organizational coordination and
systemic arrangements. The auditing process should be thoroughly reviewed and optimized to ensure its scientific rigor and adaptability. A
well-designed auditing process can provide comprehensive, multi-dimensional monitoring of information systems, facilitating the timely

identification of security risks and preventing the spread of vulnerabilities or attacks. Auditing efforts must be closely integrated with routine
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network security management, forming a closed-loop mechanism for early warning, feedback, and remediation. Auditing results should not
only be communicated to relevant departments but also be translated into specific corrective measures aimed at enhancing the overall resil-
ience of the security defense system. Regarding management systems, the establishment of robust auditing standards and protocols is equally
essential. The absence or inadequacy of systems often results in auditing activities being ineffective or unable to prompt targeted improve-
ments. In system development, it is critical to refine and clarify auditing procedures, creating corresponding standards and evaluation metrics
to ensure the operability and effectiveness of auditing practices. Strengthening cross-departmental cooperation ensures that all stakeholders
are engaged in the auditing process, enhancing the comprehensiveness of audits and ensuring that corrective actions are swiftly implemented.
Through these enhancements, the improvement of auditing processes and management systems contributes significantly to the overall effica-

cy of network security management.

3.3 Enhancing Personnel Qualifications and Security Awareness

The successful implementation of network security auditing is not solely reliant on technological and managerial frameworks but is
also profoundly influenced by the qualifications and security awareness of the personnel involved. While the effectiveness of technical tools
and the rationality of auditing processes are undeniably important, if auditing personnel lack sufficient expertise and operational capabili-
ties or if organizations fail to recognize the importance of auditing, even the most advanced technologies and systems cannot achieve the
desired outcomes. Improving personnel qualifications begins with targeted skills training for auditors, particularly in the context of dealing
with increasingly complex network threats and the constant evolution of technical tools. By reinforcing education in emerging technologies
such as artificial intelligence and big data analytics, auditors can enhance their proficiency with advanced tools, ensuring their adaptability to
ever-shifting network security challenges. The enhancement of security awareness should also begin at the organizational level, fostering a
culture of security across all personnel. Organizations must regularly conduct network security training, ensuring that employees understand
data protection principles, cybersecurity regulations, and auditing protocols, thereby reducing human error and noncompliance with auditing
standards. Effective security awareness education ensures that employees adhere strictly to security procedures in their daily tasks, providing
high-quality data support and collaboration for the auditing process. Leadership must cultivate a strong security awareness, incorporating se-
curity auditing into organizational strategic decisions and driving the advancement of the organization’s security culture. Improving personnel
qualifications and security awareness enhances not only the quality and efficiency of auditing activities but also the overall security defenses
of the organization, ensuring the stability and security of its information systems.

CONCLUSION:

In the current, ever-evolving network environment, security auditing serves as the cornerstone of network security management, and its
role cannot be underestimated. Faced with the growing security risks, the vastness and complexity of audit data, and the lag in technological
advancements, it is imperative to implement effective measures to address these challenges. By strengthening the research and development
of auditing technologies and tools, improving the real-time performance and accuracy of auditing tools, significant improvements in auditing
efficiency can be achieved. Enhancing auditing processes and management systems, ensuring the uniformity of auditing standards, can effec-
tively remedy gaps in existing procedures. Furthermore, improving the security awareness and technical capabilities of personnel is an essen-
tial safeguard to ensure the smooth execution of security auditing tasks. A comprehensive enhancement of security auditing effectiveness is

crucial to bolster the overall defensive capabilities of network security management.
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