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Abstract: Automated [P address management based on digital technology is of great significance in
network management. Key technologies play an important role in the implementation of automated
[P address management. This article outlines the importance of digital technology in network
management and introduces the importance and challenges of IP address management. A solution
for automated IP address management based on digital technology has been proposed to address
these challenges. By implementing automated IP address management based on digital technology,
organizations can improve the efficiency, accuracy, and security of network management. This is
crucial for large network environments and the growing number of devices. The implementation of
this technology helps to improve the utilization and management of network resources, ensuring the
stability and reliability of the network.

1. Introduction

In today’s digital era, digital technology plays a crucial role in network management. The
network has become an indispensable infrastructure for modern organizations and enterprises, and
the key to effective management and maintenance of the network is the management of IP addresses.
IP addresses are digital identifiers used to identify and locate network devices, playing a crucial role
in network communication and data transmission '],

2. Overview
2.1 Importance of Digital Technology in Network Management

The power system network has a large scale and complex networking, with multiple business
systems, multiple networks, multiple flat networking, and a large number of business access points.
2] The current manual IP address management method exists various issues in allocation,
management, update, monitoring, and recycling, such as unclear ledger, address conflicts, illegal
use, inability to recycle addresses, idle addresses, and low management efficiency. There is an
urgent need to utilize digital tools to improve the efficiency and quality of work in the field of IP
address management in the power system. [*} With the continuous progress and in-depth application
of digital technology, it has provided unprecedented convenience and efficiency in network
management and operation. Through digital technology, network administrators can better monitor,
configure, and maintain network devices. ¥ Digital tools and platforms can help administrators
track network activities in real-time, detect and solve potential problems, and improve network
performance and security. Digital technology can also simplify management processes, provide
automation and remote management functions, and reduce the occurrence of manual operations and
human errors.

2.2 Importance and Challenges of Introducing IP Address Management

In a network, each device requires a unique IP address for communication. Therefore, accurate
management and allocation of IP addresses is crucial. Effective IP address management can help
organizations avoid address conflicts, network congestion, and security vulnerabilities. However,
traditional manual IP address management methods face many challenges. Manual management is
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prone to errors and overlaps, and for large-scale networks, manual management becomes very
time-consuming and complex. In addition, the rapid development and expansion of the network
have also increased the complexity and difficulty of management.

2.3 Solution to Automated IP Address Management Based on Digital Technology

In order to address the challenges of IP address management and improve management
efficiency and accuracy, automated [P address management based on digital technology has been
introduced. This solution utilizes digital tools and platforms to achieve automated planning,
allocation, tracking, and management of IP addresses. The automated IP address management
system can automatically allocate available IP addresses based on network requirements and the
number of devices, avoiding conflicts and duplication. Through automatic discovery and tracking
functions, the system can monitor and update IP address changes in the network in real-time,
ensuring accurate configuration of network devices. In addition, automated management can also
reduce the complexity of management and reduce the workload of management personnel by
providing visual interfaces and simplified operational processes 1,

Automated IP address management solutions based on digital technology have broad application
prospects, not only improving the efficiency and accuracy of network management, but also
reducing the risk of human errors and network interruptions. By utilizing digital technology
reasonably, organizations can better manage their network resources and ensure the stability and
security of the network.

3. Key Technologies for Implementing Automated IP Address Management
3.1 IP Address Planning and Allocation
3.1.1 Problems and Limitations of Traditional IP Address Planning

Traditional IP address planning often relies on manual recording and management, facing some
problems and limitations. Firstly, manually planning and assigning IP addresses can easily lead to
errors and conflicts, especially in large-scale networks. Human input errors or duplicate
assignments may cause devices to be unable to communicate correctly, thereby affecting the normal
operation of the network. Secondly, traditional planning methods gradually increase the complexity
of management in the face of constantly expanding networks and increasing numbers of devices,
making manual management cumbersome and prone to errors.

3.1.2 Advantages of Automated IP Address Planning Based on Digital Technology

Automated IP address planning based on digital technology provides a more effective way to
plan and allocate IP addresses. The automation system can automatically allocate and manage IP
addresses based on network topology and device requirements. This method eliminates human
errors and conflicts in manual planning, improving the accuracy and reliability of planning. In
addition, the automation system can quickly adapt to network changes and adjust IP address
allocation in real-time according to needs, better supporting network expansion and device addition.

3.2 Automatic Discovery and Tracking of IP Addresses
3.2.1 Challenges of Traditional Manual Discovery and Tracking

The traditional method of manually discovering and tracking IP addresses poses some challenges.
Manually searching and recording IP addresses in the network is time-consuming and error-prone.
Especially in large network environments, manually tracking IP address changes requires
administrators to continuously monitor and update, which not only is inefficient, but also easily
ignores changes in certain devices, leading to inaccurate network management.

3.2.2 A Method of Using Digital Technology to Realize Automatic Discovery and Tracking of
IP Addresses

With the help of digital technology, automatic discovery and tracking of IP addresses can be
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achieved. Automated tools and systems can automatically detect and record IP addresses in the
network through network scanning and device recognition technology. This automatic discovery
and tracking method can monitor device changes and IP address allocation in real-time, ensuring
accurate configuration and management of network devices. Through the visual interface provided
by the digital platform, administrators can easily view network topology and IP address allocation,
and make timely management and adjustments [®/,

3.3 Automated Management of IP Address Allocation and Recycling
3.3.1 Problems and Inefficiencies of Traditional Manual Allocation and Recycling

The traditional method of manually assigning and reclaiming IP addresses has some problems
and low efficiency. Manually assigning IP addresses requires continuous verification and recording
by administrators, and is prone to errors and duplicate assignments. In addition, manually recycling
[P addresses requires manual tracking of device changes and recycling requirements, which
becomes very cumbersome and easy to miss in large networks.

3.3.2 Benefits of Automated IP Address Allocation and Recycling Management Based on
Digital Technology

Automated IP address allocation and recycling management based on digital technology can
improve efficiency and reduce errors. The automation system can automatically allocate and
reclaim [P addresses based on the access and departure of devices. This automated management
method not only reduces the workload of administrators, but also avoids conflicts and duplicate
assignments, ensuring the effective use and management of IP addresses. The automation system
can also provide real-time IP address usage reports and statistical information, helping
administrators better grasp the utilization of network resources and carry out capacity planning and
optimization[7].

By implementing these key technologies, automated IP address management based on digital
technology can greatly improve the efficiency, accuracy, and security of network management. This
method helps to reduce the occurrence of human errors, simplify management processes, and
provide organizations with better network resource management capabilities.

4. Strategies for Implementing Automated IP Address Management Based on Digital
Technology

4.1 System Requirements Analysis and Planning
4.1.1 Determine Management Needs and Objectives

Before implementing automated IP address management based on digital technology, it is first
necessary to conduct a system requirement analysis and clarify the management requirements and
objectives. This includes determining the organization’s network size, number of devices, growth
trends, and specific requirements for IP address management. At the same time, it is necessary to
consider the needs of network security, performance, and reliability.

4.1.2 Plan an Automated IP Address Management System Suitable for Organizational Needs

Based on the results of requirement analysis, develop a plan for an automated IP address
management system that is suitable for organizational needs. This includes determining the required
functions and features, such as IP address planning, automatic allocation and recycling, automatic
discovery and tracking, etc. At the same time, it is necessary to consider the scalability, flexibility,
and security of the system to meet future network development needs.

4.2 Technology Implementation and Integration
4.2.1 Choose Appropriate Digital Technology and Tools

According to system planning, select suitable digital technologies and tools to implement an
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automated IP address management system. This may involve using specialized IP address
management software, network management platforms, or custom developed solutions. When
selecting technologies and tools, it is important to consider their functionality, compatibility, ease of
use, and maintainability[8].

4.2.2 Implement an Automated IP Address Management System and Integrate with Existing
Network Devices

Implement the selected technology and tools into the existing network environment and integrate
them with existing network devices. This may require configuring and deploying corresponding
software, hardware devices, or network devices, ensure interoperability and compatibility between
the system and existing network equipment to achieve automatic IP address management.

4.3 Data Migration and Training
4.3.1 Migrate the Existing IP Address Data Migration to the Automation System

Before implementing an automated IP address management system, it is essential to migrate the
existing [P address data to the new system. This may involve collecting and organizing data on the
allocation of existing IP addresses, as well as importing and verifying the data, to ensure the
accuracy and completeness of data to avoid data loss or errors.

4.3.2 Provide Training and Support for Administrators to Ensure Effective Use of the System

Provide training and support for administrators to proficiently operate and manage automated IP
address management systems[9]. The training content can include an introduction to system
functions, operation guidelines, troubleshooting, and common problem-solving methods. In
addition, establish a support mechanism, including providing technical support and timely
answering administrator questions, to ensure the effective use of the system.

4.4 Monitoring and Optimization

4.4.1 Establish A Monitoring Mechanism and Regularly Check the System’s Operational
Status

Establish a monitoring mechanism to monitor the operation status of the automated IP address
management system. By monitoring the performance, stability, and safety indicators of the system
in real-time, potential problems are identified and repaired in a timely manner. Regularly conduct
system inspections and evaluations to ensure the normal operation of the system [,

4.4.2 Optimize and Improve the System Based on Requirements and Feedback

Optimize and improve the automated IP address management system based on actual needs and
user feedback. This may involve functional expansion, performance optimization, interface
improvement, etc. Continuously monitor the latest technologies and development trends in the
industry, update and upgrade the system in a timely manner to adapt to the constantly changing
network environment and management needs.

By implementing the above strategies, automated IP address management based on digital
technology can be effectively achieved, and the efficiency, accuracy, and security of network
management can be improved. This will help organizations better manage their IP address resources,

ensuring network stability and reliability 1),

5. Conclusion

Automated IP address management based on digital technology is of great significance in
modern network management. By implementing automated IP address management, organizations
can improve the efficiency, accuracy, and security of IP address management. This method achieves
automation of IP address planning and allocation, automatic discovery and tracking of IP addresses,
and automated management of IP address allocation and recycling by utilizing digital tools and
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platforms. Through key strategies such as system requirement analysis and planning, technology
implementation and integration, data migration and training, monitoring and optimization, the
effective operation and continuous improvement of the automated IP address management system
can be ensured.

In summary, automated IP address management based on digital technology provides
organizations with more efficient, accurate, and secure network management solutions. By utilizing
digital tools and platforms in a reasonable manner, organizations can better manage their IP address
resources, improve network performance, stability, and security. State Grid Corporation of China
science and technology project funding.
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