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Abstract: Based on the background of Industrial Internet of Things, this paper aims to explore the application of remote
monitoring and maintenance technology in IT enterprise automation control system. IT equipment as the core of modern
enterprise management, in today's industrial Internet of Things and intelligent development, how to better manage these
equipment, do a good job of daily troubleshooting, daily maintenance, management is a moment to reflect the
comprehensive strength of an enterprise. Improve the continuity of production and optimize the production process, so as to
effectively and quickly deal with various problems in production and life. This paper will deeply study the basic principles,
application cases, and maintenance and fault diagnosis strategies of this technology in the enterprise, in order to provide
more efficient and intelligent production management solutions for the IT industry. The results show that remote
monitoring and maintenance technology plays an important role in improving production efficiency, reducing costs,
ensuring quality and ensuring equipment reliability, and has a positive impact on the development and sustainability of the
industry.

Keywords: Industrial Internet of Things; Enterprise information management; Remote operation and maintenance
management; Enterprise management.

1. INTRODUCTION

According to the IT industry estimates that by 2020, there will be 50 billion to 100 billion IT devices in the world,
which will carry countless services, covering all aspects of production and life such as the Internet, finance,
Internet of Things, intelligent manufacturing, telecommunications, power grids, and government. In the context of
industrial development, with the improvement of the level of enterprise information and data security, enterprise
security policies and IT specifications have imposed strict restrictions on IT engineers' access to IT equipment,
such as: (1) Set access levels; (2) Restrict IT engineers to pre-connect to "virtual private networks (VPNS) for IT
management"; (3) The network policy of the enterprise blocks the TCP/UDP ports and network protocols that are
not required by the service.

Based on this, this paper summarizes the following problems in the intelligent development of most enterprises: (1)
Equipment operation: for widely distributed production equipment, it is impossible to remotely monitor the
operation and failure of equipment; (2) Operation and maintenance costs: high maintenance costs, multiple invalid
business trips, equipment failures can not be timely mastered; (3) Equipment operation services: equipment
operation, failure, service, customer use, energy consumption and other data cannot be obtained in real time, and
cannot effectively support operation services; (4) Equipment services: equipment problems are not reported in a
timely manner, communication is not smooth, and workers' work conditions can not be timely mastered.

In today's large-scale distribution and operation of industrial equipment, enterprises must use centralized control
and management systems combined with digital intelligence to carry out enterprise IT equipment management
information, equipment maintenance remote, equipment status visualization. Only in this way can the entire
system help manufacturing enterprises to monitor the status of production equipment in real time, shorten the
maintenance cycle, reduce maintenance costs, improve service quality, maintain a competitive advantage, more
likely to create new sources of revenue, to achieve the leap of industry 4.0.

2. RELATEDWORK
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With the deepening of the digital transformation of the IT industry, enterprises are gradually investing more smart
devices on the production line. Enterprises that rely on a large number of intelligent equipment have fast hairpin,
but how to carry out daily operation and maintenance management, how to improve efficiency and reduce costs in
daily operation and maintenance is now a new issue facing the development of enterprises. For security reasons,
most of the equipment on the production line has strict network isolation requirements. Therefore, remote O&M
commissioning of production lines is usually deployed on the Intranet to isolate devices from the public network
[1]. This brings great inconvenience to the daily operation and maintenance of IT engineers, increases the cost of
enterprises, and is not conducive to the improvement of enterprise efficiency.

Digital intelligent enterprise remote control technology is an important way to realize remote debugging operation
and maintenance. This paper hopes that enterprises can learn from the successful experience of other enterprises to
seek innovation and develop new technologies on the basis of making full use of existing investments.

2.1 Industrial Internet of Things

On 18 June 2009, the European Commission presented the EU Action Plan for the Internet of Things to the
European Parliament and the Council. On September 15, 2009, the European Union issued the "EU Internet of
Things Strategic Research Roadmap", determining the 2012, 2015 and 2020 [2] Internet of Things development
roadmap, iot related technologies should be mainly used in industry, agriculture, transportation, energy and
medical and other 18 fields. It identified 12 areas where major breakthroughs need to be made in key technologies
such as image recognition, information processing, and iot architecture.

The "Internet of Things, Data and services" will play an increasingly important role in this industrial revolution,
which will gradually change the current design and manufacturing model. This is a technological revolution from
embedded systems to information physical systems [3]. Connecting physical devices with the Internet of Things
enables these production tools to have five functions, such as computing, remote coordination, autonomy,
communication, and control, so as to realize the information integration of virtual network structure and the real
physical world.

At its core, the Industrial Internet is the convergence of digital technologies, the Internet and industrial processes,
weaving them into a seamless structure that can revolutionize the way businesses operate. To put it simply, think of
the Industrial Internet as a giant neural network of interconnected devices, machines, and systems within an
industry. These components are no longer isolated entities, but part of a unified intelligent ecosystem. They
communicate, analyze data and react in real time, making previously complex processes more efficient and
simplified.

2.2 Enterprise digital intelligent transformation

Under the background of the industrial Internet of Things, more and more enterprises have to go to the road of
digital transformation, in addition to the basic security needs, many manufacturing enterprises will pay attention to
the actual business improvement brought by remote control, such as whether it can strengthen the competitiveness
of the after-sales link and so on [4]. Over the past three years, these leaders' compound revenue growth rate has
been as high as 14.3%, which is much higher than the 2.6% of the other companies in the study, and their sales
profit margin is also much higher than the other companies, reaching 12.7%, which is only 5.2% in the same period.
McKinsey's Analytics Quotient Quotient database surveyed a number of companies around the world and found
that companies with a higher level of digital maturity have stronger business growth drivers. The revenue and
profit growth rates of companies with strong digital integration capabilities are 2.4 times higher than the average of
the rest of the sample.

Digital transformation can bring real value to enterprises and provide continuous impetus for enterprise
development. The key to enterprise digitalization lies in the multi-business scenario application of cloud
computing, big data, artificial intelligence, mobile [5] Internet, blockchain and other digital technologies to realize
the enterprise's "sensitive operation, light management, easy finance, simple IT", so as to support the realization of
business performance objectives such as "increasing revenue, reducing costs, improving efficiency, and
controlling risks". The best representative of the digital transformation of enterprise IT equipment is the intelligent
remote centralized management system.

2.3 Intelligent remote centralized management system
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The global remote control software market size reached $1.762 billion in 2022 and is expected to reach $4.49
billion in 2029, with a compound annual growth rate (CAGR) of 14.37%. At present, major global enterprises
include TeamViewer, Cisco WebEx, Splashtop, Zoho, LogMeIn, Rsupport (RemoteView), AnyDesk, Sunflower,
SolarWinds Dameware, etc. In 2022, the share of Top 5 enterprises will exceed 38%.

The system generally consists of basic configuration, equipment remote control, equipment operating status
monitoring, equipment field remote monitoring, equipment operating record generation, equipment operating rate,
data collection, defect database establishment, record and report process management, system log management,
accounting management and other parts [6]. With just one setup, engineers can eliminate a lot of red tape. Enter the
IP addresses of centrally managed services into dispersed devices, deploy devices on the console, and deliver
policies. When the network is abnormal or the control operation is abnormal, the controller can check the device
status immediately to rectify the problem.

When remote operation and maintenance or external suppliers need access, you can use the fortress computer to
access the Intranet computer installed with the main control terminal for remote operation and debugging. In this
deployment mode, the remote control scheme is completely in the Intranet environment, narrowing the external
access rights to a certain extent, and unified management of the fortress machine, which is more in line with the
security compliance needs of the manufacturing industry [7]. At the same time, the fortress machine will no longer
be occupied by a single remote access requirement, and the burden is greatly reduced. Realize enterprise remote
control and deep business integration: visual after-sales operation and maintenance of production line equipment.

Through the introduction of technologies such as the Internet of Things, big data analysis, and machine learning,
the production process is automated and intelligent, thereby improving production efficiency, reducing waste, and
improving product quality. For example, use sensors to monitor the status of production lines, adjust production
parameters in real time, or detect product defects through machine vision to ensure quality.

The new generation of information technology develops rapidly, has strong penetration ability, connects the
original "digital island", expands the space to control production resources and production processes, and provides
means for IT engineers. The rapid development of enterprise digital intelligent technology has promoted the social
economy from "digital economy" to "intelligent economy", and the social form and production mode will also
undergo great changes.

3. METHODOLOGY

Topic:Taking enterprises A, B, and C as examples, this paper shows that in order to further improve the efficiency
of remote operation, maintenance, debugging and remote assistance at the production line end under the premise of
meeting the security standards, the enterprise introduces the deployment scheme of remote centralized control
system after the data security coordinator has met the specific requirements of the production line end. Unified
management and implementation of production line remote operation and maintenance debugging and assistance,
to provide safe and secure equipment operation and maintenance tools for the engineer team.

3.1 System model framework

The centralized management system of IT equipment consists of five modules: (1) Web service module: provides
an HTTPs-based User interface, which can graphically display the design drawing of IT facilities and can be
clicked to operate the equipment [7]. (2) User identity management: User management function, based on the
OpenID Connect (OIDC) identity authentication protocol, uses JSON Web Token (JWT) to transmit and verify
user authorization information [8]. (3) Gateway for device management connections: IT uses different interfaces
and protocols to connect IT devices, and then converts all connections to HTTPS protocols to pass information
between Web services and IT engineers [9]. (4) LLM-based information analysis module: IT can monitor the
information between IT engineers and IT devices in real time, use LLM to intelligently analyze the possibility of
failure causes, and provide operational suggestions [10]. (5) AI-based video analysis, the system will support
real-time video communication with IT engineers in the future, and there can be a variety of use scenarios.
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Figure 1: Intelligent remote centralized management system architecture diagram of enterprise IT equipment

3.2 Specific application case

Company A: As a large global automotive manufacturing industry, the company has deployed many new products
in its data centers, and in order to make [11-13] IT easier for the company's employees in countries around the
world to learn and operate the new equipment, the company has deployed a centralized IT equipment management
system. The main control terminal is deployed on the Intranet computer of the production line, and customized
controlled software is deployed in batches on the terminal devices of the production line to be maintained.

Enterprises are gradually investing in more intelligent equipment at the production line end. One of the more
significant advantages of digital and intelligent equipment is that it can rely on the Internet to achieve remote
operation and debugging [14], which greatly improves the stability and work efficiency of production line
equipment. An important way to realize remote debugging operation and maintenance is through remote control
technology. When a device in the production line is faulty, the device engineer enters the verification code and
identification code of the device in the production line on the Intranet computer to operate and commission the
device in remote desktop mode. In addition, field operators can see the engineer's operation on the screen and
cooperate with the engineer according to the engineer's instructions. The company's technical experts also use the
system to simulate complex failures of remote devices [15-16]; Or reproduce the abnormal situation reported by
the end user, remotely adjust various professional parameters of the industrial computer, and eliminate hidden
faults and problems by technical experts at the headquarters. At the same time, IT engineers can debug in the actual
remote equipment, find and solve many practical problems, and confirm the bug of the new equipment and report
it to the R&D team in detail.

Unified management and implementation of production line remote operation and maintenance debugging and
assistance, to provide safe and secure equipment operation and maintenance tools for the engineer team. At present,
the operation of the enterprise is in good condition, covering nearly [17] 400 production line terminal equipment,
improving the operation and debugging efficiency of the production line equipment under the premise of safety
and compliance, ensuring the stable production of the production line of the enterprise 24 hour.

Figure 2: Centralized control (remote control) platform function diagram
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Company B (retail industry): In the digital transformation of the retail industry needs to rely on a large number of
smart devices, the number of the highest proportion is the smart devices in [18-20] first-line stores, for an
enterprise that has developed to a certain scale, the order of magnitude of equipment is likely to be thousands or
even tens of thousands, Company B is a typical one.

B Company is a fast food chain operating enterprises, has nearly 400 direct stores, the number of store equipment
reached thousands of units. At the beginning, Company B adopted the traditional operation and maintenance
scheme, and there was no unified and professional management system for the tool scheme used in remote
operation and maintenance work, and the front-line operation and maintenance personnel were in a state of
"fighting for themselves".

The result of the lack of unified scheduling management is the heavy burden and low efficiency of front-line IT
operation and maintenance. At the same time, the number of equipment in the chain retail and catering industries,
complex models, frequent failures and other problems also seriously affect the effect of IT operation and
maintenance management. IT is urgent to introduce a professional remote IT operation and maintenance scheme
with clear behavior authority, equipment management and ownership.

The company deploys products and solutions in the data center, and builds a set of remote [21] IT operation and
maintenance system suitable for the current situation of chain retail enterprises with multi-platform, cross-terminal,
soft and hard combined remote control technology as the core. After the store equipment is installed in a unified
client, the cloud management platform can be used for centralized device management and device alarm setting.
Enterprise managers adopt enterprise + hierarchical management planning organization structure, assign employee
accounts to employees, authorize store equipment distribution to branch operation and maintenance personnel for
management and security audit, so that management is more effective; Branch operation and maintenance
personnel use the control terminal to maintain and manage store equipment, monitor equipment, and distribute
files in batches, which can solve equipment problems in time and reduce personnel and operation and maintenance
costs, realize fast and remote maintenance, and ensure normal business operations. Make operation and
maintenance easier [22]. In order to facilitate management, the store equipment is named and grouped according to
the region. When the operation and maintenance needs occur, the corresponding operation and maintenance
personnel can quickly find the corresponding equipment from the corresponding group, initiate remote control to
implement the operation and maintenance, and solve the equipment problems of first-line stores in the first time.

With stable performance, convenient equipment management and reasonable organizational structure
management, remote service has become an indispensable tool for equipment operation and maintenance
management of B Company's stores. On the basis of quickly solving equipment operation and maintenance, it can
also reduce the number of operation and maintenance personnel, reduce operation and maintenance costs, and
ensure the normal operation of stores.

Company C: The company uses this system to implement its [23] IT certification, full-process SaaS services based
on AI technology, combined with face core body, face detection, voice detection, environmental monitoring
capabilities and powerful algorithms of cloud services, to provide global users with safe, stable, efficient and
convenient online assessment services. Create an unprecedented new AI examination model in the fields of
internal training, job promotion, certification examination and academic examination. The remote authentication
adopts the mode of "dual-station video invigilator", and the iTEST system is used simultaneously by both stations.
Among them, the computer as the first location, the test system dynamic capture images, and intelligent real-time
record screen cutting behavior [24-26]; Mobile phone as the second phone, real-time video recording, effective
monitoring of candidates' behavior and surrounding environment. Finally, all the audio and test data are sent back
to the data center, and with the help of AI analysis in the certification exam, remote control of the exam is realized.
Make IT possible for engineers anywhere in the world to take their certification at home, as the highly confidential
IT certification exam can only be taken at the test center of the manufacturer and its authorized partners. Many
candidates are inconvenient or unable to take IT certification. As a result of the rapid growth of its certification
population, which has exceeded 176,000 people to date, the impact of its products has significantly increased,
making its products one of the most popular choices in the industry.

3.3 Practical Conclusion

Through the enterprise centralized remote management system, operation and maintenance engineers can monitor
the working status of IT equipment at any time, large-screen display and remote monitoring, remote task
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scheduling improve work efficiency and reduce enterprise equipment maintenance costs. Real-time alarms
improve the efficiency of fault handling and enhance the trust of end users [27-29]. Various statistical reports and
analysis, timely grasp the operation situation, greatly reduce the operation and maintenance labor costs. Through
detailed comparative analysis of operation and maintenance efficiency, timely optimization of operation and
maintenance management mode. In all walks of life have reflected excellent results, and at the same time in today's
combination of AI technology, help IT engineering remote online certification exam, and a variety of distance
education, greatly convenient life, to achieve the development of intelligent 4.0.

4. CONCLUSION

In conclusion, with the emergence and rapid development of network information technology and artificial
intelligence, industrial Internet of Things is gradually becoming a hot topic. Through digital transformation,
enterprises carry out centralized intelligent control of enterprise equipment with the help of artificial intelligence,
cloud computing, and Internet of Things technology, which has injected new and powerful impetus into all walks
of life.

With the support of advanced industrial analysis and intelligent machine applications, its functions play an
increasingly important role, remote control technology has been widely used in enterprise remote office, remote IT
[30-31] operation and maintenance, remote technical support and many other scenarios, for enterprises to improve
business quality, reduce costs, improve efficiency has played an important role. Establish centralized management
of operation and maintenance data and unified operation analysis center. Through the association analysis of
various types of data, the production efficiency of enterprises is improved, and the daily operation and
maintenance work of IT engineers is convenient, so as to comprehensively ensure the safety, stability, and health
of the production system, and improve service and customer perception.
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