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Abstract: Taking the “Red Bay” community in Beihai City, Guangxi Province as an example, this paper deeply discusses
the construction process, key functions and implementation effects of the smart community management system based on the
Service-Oriented Architecture (SOA) architecture. Practice shows that the smart community management system based on SOA
architecture can significantly improve the efficiency of community management, optimize resource allocation and improve the life
experience of residents. The research results of this paper provide a useful reference for the modern management and intelligent
construction of community management.
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1. Introduction

With the acceleration of urbanization, cities are facing more and more management challenges. The traditional community
management model often relies on manual management or non-intelligent stand-alone systems, which has problems such as low
management efficiency, information islands, and lagging decision-makinglt has become difficult to meet the growing demand for
management, so city management departments need to find new solutions to improve management efficiency and service levels. As
one of the key tools to deal with these challenges, the smart community management system has realized the intelligence and efficiency
of various management work in the community through the introduction of information technology and intelligent equipment. In the
process of building smart community management systems, service-oriented architecture (SOA) is widely used and is favored for
its flexibility and scalability. As a comprehensive community integrating residential, commercial, cultural, educational and other
functions, the “Red Bay” community in Beihai City, Guangxi Province, has important demonstration significance for its intelligent
construction. As a flexible and extensible software design model, Service-Oriented Architecture (SOA) provides strong technical
support for the construction of smart community management systems. This paper will take the “Red Bay” community in Beihai City,
Guangxi Province as an example to discuss the design and implementation process of SOA-based smart community management

system, aiming to provide a more intelligent and efficient solution for urban management.

2. Soa Architecture And Its Application In Smart Community Management

SOA is a service-based software architecture that designs an application as a set of services that can run independently. It has the
characteristics of loose coupling, reusability, composability, and replacement, which can realize the flexibility and scalability of the
system. In an SOA architecture, services are the core building blocks of a system, and each service has its own functions and interfaces.
Services communicate and collaborate with each other through standardized interfaces, enabling loose coupling and modularization
of the system. The SOA architecture decomposes the application into multiple services, each of which is an independent functional
unit that can be deployed and upgraded independently, improving the maintainability and scalability of the system.

In the smart community management system of the “Red Bay” community in Beihai City, Guangxi, we have adopted the SOA
architecture to divide the various functions of community management into multiple independent service units, such as property
services, safety management, resident services, etc. Each service unit has independent functions and interfaces, which can work
together with other service units to achieve comprehensive coverage and efficient operation of community management.

With the SOA architecture, we can easily extend and upgrade the smart community management system. When the business
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needs of the community change, we only need to add or modify the corresponding service units, without the need for a large-scale
transformation of the entire system. This flexibility allows the smart community management system to better adapt to changes in the

market and changes in the needs of residents.
3. Design And Implementation Of Smart Community Management System Based On
Service-Oriented Architecture (SOA).

As a modern large-scale community, the intelligent construction of the “Red Bay” community in Beihai City, Guangxi Province
is of great significance for improving the quality of life of residents and the level of community management. The design of the smart
community management system based on the service-oriented architecture (SOA) provides an efficient and flexible management

solution for the “Red Bay” community.

3.1 System architecture design

In the design of the smart community management system of the “Red Bay” community in Beihai City, Guangxi, we adopted the
SOA architecture as the core design idea. The SOA architecture divides the system into independent service units that communicate
through unified interfaces and protocols, enabling the system to be loosely coupled and highly configurable. Specifically, we divide
the system into core service units such as community management, property mobile, owner mobile and system management. Each
service unit has independent functional modules and data processing capabilities, which can run independently and work with other
service units. This modular design approach makes the system more flexible and scalable, and can easily respond to the changing
needs of community management.

Through interviews and questionnaire surveys, the “Red Bay” community managers and community residents have been
surveyed for many times, and the functional requirements of various users have been understood from the aspects of user information
management, community information acquisition, property service interaction, security monitoring, data analysis and decision

support, etc., and the system function structure diagram is shown in Figure 1.

Smart community
management system

. ' ! |

Community Mobile end of Owner mobile System
management property terminal management
- 5 - o
) 3 S o o
2. » g » 2 2 3 o 2
& 3 o) = ] o . k] o S = + £
o = = @ b ] | o
g3 g1 |E i I 2 12| & £l 15 (2] 2| |3| 58l L8 |3 4] |8
a 3 2 = ] ) 3 9 o 2 B ] o o 23 o 3 @, = 2
=3 < < ] E s ° ° o S ® ) o 3
] S 3 4 3 3 - a = 3 [} [} 23 2 S E] =3
E 3 5 2 3 ] 3 3 ) g o < H k3 b <| | = a 3 5
3 ] & 3 I F 2 ° 5 t, s ° E < < o3 Sz | ¢ A E
D ] a D o = 2 £ E s E3 ) o 3 3 33 &3 ES 3 ]
El (] c S oq ] 2 3] S a L] g S m =3 Ed ] E
3 ® = D ] 3 S =1 2 ] Y 3 [] ® =3 S| O 2 i ] a
() 3 c (] 3 [ Q a =3 ] 3 2 o) =) S o < ] o
® = 5 ] ® o ] H o o 3 o 2 E] o 3 5
3 3 o 3 3 2 1 8 S 3 = ® D
2 & [ = [ 5 E 2 3
S 3 = M B Qa,
- g v

Figure 1: System function structure

3.2 Description of the system implementation process

According to the above functional design, each service is developed one by one in strict accordance with the software develop-
ment process. Each service should have independent functionality and interact with other services through standardized interfaces.
During the development process, attention is paid to the maintainability and scalability of the service in order to adapt to the continu-
ous changes in community management. Design and develop each service module to ensure that each module has the characteristics
of high cohesion and low coupling, and follows the service principle of SOA. After the development of the service module is complet-
ed, it is registered in the service registry, and the service interface and specification are published to the outside world, allowing other
systems or services to be invoked. In the system integration and deployment stage, the flexibility of SOA architecture is used to com-
bine and integrate each service module according to a predetermined logic to build a complete smart community management system.

The implementation method of the “user management” function of the system is taken as an example. In the smart community
management system, in order to facilitate the management of users by community staff, login is required to access the system, and
personal information management includes functions such as user login, registration, password retrieval and personal information set-

tings. For the convenience of users, the system supports anonymous access, and users can experience some functions without entering
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the account password. Figure 2 shows the flow of the personal information management function.
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Figure 2: Flow chart of the implementation of the personal information management function

4. The Implementation Effect Of The Smart Community Management System

After the system was deployed, we conducted field tests and invited community residents to participate in the trial and evaluation
of the system. We designed and distributed a questionnaire that was filled out by a total of 268 residents, both online and offline.
The questionnaire was evaluated in three levels (dissatisfied, average and satisfied) from eight aspects: system stability, functional
practicability, user experience, service efficiency, safety assurance, community intelligence level, training and technical support, and
community residents’ satisfaction. According to user feedback and evaluation, 90% of residents are satisfied with the system, saying
that the system performs well in safety monitoring, environmental monitoring, facility management, and community services.

First of all, residents can check the safety status and environmental indicators in the community at any time through the smartphone
app, and obtain relevant information and services in a timely manner. At the same time, the intelligent function of the system has also
been welcomed and affirmed by users, who said that the system is easy to use and timely information, which greatly improves the
quality of life and sense of security of residents.

Secondly, the intelligent services of the system provide residents with a more convenient and efficient life experience. Residents
can obtain various information and services in the community at any time through channels such as mobile APP or community
website, such as property services, repair services, and payment services. This online service method greatly reduces the waiting time
and travel costs of residents, and improves residents’ life satisfaction.

In addition, the data analysis and mining function of the system also provides strong decision-making support for community
management. Through in-depth analysis of various data in the community, we can better understand the needs and behaviors of
residents, and provide a scientific basis for the planning and development of the community.

In summary, through field tests and user feedback in the “Red Bay” community, we have verified the effectiveness of the SOA-
based smart community management system in improving management efficiency, optimizing resource allocation and improving
the quality of life of residents, which provides strong practical and empirical support for the design and implementation of the smart

community management system.

5. Conclusion
In this paper, the “Red Bay” community smart community management system in Beihai City, Guangxi Province based on SOA

architecture is successfully designed and implemented. The system makes full use of the flexibility, reusability and scalability of

- 38 - Advances in Higher Education



the SOA architecture, realizes the loose coupling between services, and improves the stability and maintainability of the system. In
practical application, the system not only optimizes resource allocation and improves management efficiency, but also improves the
life experience of residents through intelligent services.

However, we are also aware that there are still some challenges in the construction and operation of the smart community
management system. Data security and privacy protection are the top priorities, and we need to continuously improve data encryption
and access control mechanisms to ensure the security of residents’ personal information. In addition, the standardization of service
interfaces is also a key factor in promoting the development of smart community management systems, which will help to realize
information exchange and resource sharing between different systems.

Looking ahead, we will continue to deepen our research on the application of SOA architecture in smart community management
and explore more innovative application scenarios. At the same time, we will be committed to strengthening the research of data
security and privacy protection technologies, and improving the security protection capabilities of the system. In addition, we will
promote the standardization of service interfaces and promote the interoperability and scalability of smart community management
systems.
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