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Abstract: In the last few years, the orientation and management system of the universities has 
become more data-driven, information-based and intelligent. This article focuses on designing and 
implementing an orientation management system for universities. It analyses the actual needs of 
orientation work and determines the functional goals and design principles of the system. The text 
focuses on the design and development process of component libraries. This includes component 
classification, naming conventions, interface design, and re-usability and extensibility design. These 
aspects provide strong support for the construction of the system. This article elaborates on the 
methods and processes of system testing and evaluation. Comprehensive testing is conducted to 
verify the system’s functions and performance, ensuring that it meets actual needs. The research 
results presented in this article provide a constructive reference for the construction of orientation 
management systems in universities and lay a solid foundation for the optimization and upgrading 
of future systems. 
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1. Introduction 

With the rapid development of information technology, the work of guidance and counselling at 

universities is faced with unprecedented challenges and opportunities. Orientation is a crucial annual 

task for universities, encompassing various aspects such as student information entry, campus card 

handling, class management, dormitory distribution, and curriculum arrangement. The efficiency and 

quality of its management are directly linked to the school’s first impression and the future learning 

and life experiences of students. Therefore, it is crucial to develop an efficient and convenient 

university orientation management system. The traditional system often uses customized 

development, which can meet specific needs but has issues with long development cycles, high costs, 

and difficult maintenance. The continuous expansion of colleges and universities and the increasing 

complexity of orientation work require a more flexible and efficient development method for 

upgrading the university orientation management system. The traditional system may not be able to 

adapt to rapidly changing needs. The continuous expansion of colleges and universities and the 

increasing complexity of orientation work require a more flexible and efficient development method 

for upgrading the university orientation management system. The aim of this study is to design and 

develop a component-based library for managing university orientation. The library will enable the 

rapid construction and flexible customization of the orientation management system through the reuse 

and combination of components. The study of the design and development process of a component 

library can provide technical support for optimizing and upgrading the university orientation 

management system. Additionally, it can serve as a reference for the development of other similar 

systems. 

2. Theoretical Basis of Component Library Design 

The design and development of a component library is a crucial aspect of software reuse 

technology. Its theoretical basis covers the concepts, characteristics, classifications, design principles, 

and methods of components. For the university orientation management system, building an efficient, 



Highlights in Science, Engineering and Technology MCEE 2024 

Volume 97 (2024)  

 

221 

flexible, and easily expandable component library is an important prerequisite for the rapid 

development and optimization of the system. 

As a software unit that can be reused, a component possesses the qualities of independence, 

replace-ability, and integrity [1]. Independence means that components should minimize their 

reliance on the external environment to facilitate reuse in different systems. Replace-ability requires 

components to have a unified interface specification, enabling developers to replace different 

components as needed. Integrity requires components to have complete internal functions, allowing 

specific tasks to be completed without external dependencies. In the design process of a component 

library, it is important to follow certain principles and methods. Firstly, the principle of component 

standardisation should be adhered to, and unified naming, interface and test specifications should be 

formulated to ensure the quality and re-usability of components. Secondly, it is important to consider 

the modular design of components and divide the system into several relatively independent modules. 

Each module should correspond to one or more components to facilitate system expansion and 

maintenance. Additionally, it is crucial to fully consider the re-usability and extensibility of 

components. By implementing reasonable abstraction and encapsulation, components can adapt to 

different application scenarios and requirements. 

The design of the component library for the university orientation management system must 

adhere to the specified characteristics. Special attention should be paid to the following points. Firstly, 

it is important to fully consider the relevance of the orientation work process and data, and design 

components that accurately reflect the business process and data flow. Secondly, it is crucial to pay 

attention to the re-usability of the user interface and design customizable interface components to 

meet the varying needs of different universities. Finally, it is essential to prioritize the security and 

stability of components to ensure their stable operation within the system and the safe transmission 

of data. During the development process of a component library, it is necessary to have access to 

appropriate tools and technical support. For instance, version control tools can be utilized to manage 

component versions, enabling tracking of change history and collaborative development. Automated 

testing tools can ensure component quality and performance. Additionally, a component library 

management system can be employed to maintain components uniformly, enhancing their re-usability 

and the system’s maintainability. 

3. Demand Analysis of University Orientation Management System 

The demand analysis of freshmen’s orientation management system in colleges and universities is 

crucial as it ensures the pertinence and practicability of system functions, thereby improving the 

satisfaction of freshmen’s enrollment experience and the efficiency of university management [2]. 

Therefore, it is essential to carefully sort out the orientation management process as it is a key step in 

the enrollment process. The orientation process typically involves multiple tasks, such as providing 

freshman information, assigning dormitories, arranging courses, and handling campus cards. These 

tasks are closely related and require data interaction. Therefore, the system must support a smooth 

process and ensure data consistency and accuracy. The university orientation management system 

must meet various functional requirements. The system should firstly include a function for entering 

freshman information, such as basic personal information, contact details, and family background. 

This information will serve as the basis for subsequent dormitory allocation and curriculum 

arrangement. Secondly, the system should be able to distribute dormitories in a reasonable manner 

based on the freshmen’s major and college information, and generate corresponding accommodation 

details. Additionally, the system should support curriculum arrangement and generate personalized 

curricula for freshmen based on their major and the teaching plan. Furthermore, integration with the 

campus card system is crucial for efficient processing and issuance of campus cards. 

The university orientation management system must consider user roles and authority in addition 

to basic functional requirements. The system typically involves multiple user roles, including 

freshmen, counselors, and administrators, each with their own permissions and responsibilities. 
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Therefore, the system must be capable of managing permissions in a refined manner to ensure that 

users with different roles can only access and operate content within their designated permissions. 

Non-functional requirements, such as performance, security, and ease of use, must also be considered 

in the development of the university orientation management system. The system must be capable of 

handling a large number of concurrent requests to ensure stable operation during peak orientation 

periods. Necessary security measures must be taken to protect the security and privacy of new 

information. The system should provide a simple and clear operational interface and user-friendly 

prompts to reduce user difficulty. 

4. Design and Development of Component Library 

The development of a component library is crucial for building an efficient and stable university 

orientation management system. This process involves classifying, naming, and designing interfaces 

for components, as well as ensuring their re-usability and extensibility. Additionally, it requires 

selecting and customizing component library management tools. 

4.1. Classification and Nomenclature of Components. 

In terms of component classification and naming standards, components should be divided into 

different categories based on the actual needs and business processes of the university orientation 

management system. These categories may include basic components, business components, and 

interface components. The system’s basic components are responsible for fundamental functions, 

such as data access and user authentication. The business component is designed for specific business 

logic related to orientation management, such as freshman information entry and dormitory allocation. 

The interface component interacts with users, displaying data and receiving user input. At the same 

time, it is necessary to develop a unified naming standard to ensure that the naming of components is 

clear, accurate, and easy to understand. 

4.2. Component Interface Design. 

In terms of component interface design, we need to ensure that each component provides a clear 

and consistent interface. This can be achieved by providing explicit input and output parameters, 

return values, and exception handling mechanisms. By implementing good interface design, we can 

reduce the coupling between components and improve their independence and replace-ability [3]. 

The interface design should consider cross-platform and cross-language compatibility to enable 

component reuse across various environments and systems. 

4.3. Re-usability and Extensibility Design of Components. 

When designing components for re-usability and extensibility, it is important to focus on their 

abstraction and encapsulation. By abstracting components in a reasonable manner, we can provide a 

concise summary of their functions and behaviour, making them adaptable to a wider range of 

scenarios and requirements. Encapsulation hides the internal implementation details of a component 

and only exposes the necessary interfaces for external use. This improves the security and stability of 

the component. Additionally, it is important to consider the extensibility design of components, such 

as reserving extension points and providing plug-in mechanisms, to enhance or customize their 

functions in the future. 

4.4. Selection and Customization of Component Library Management Tools. 

When selecting and customizing tools for managing component libraries, it is important to choose 

those that are appropriate for the library’s size, complexity, and usage scenarios. These tools should 

include functions for component storage, retrieval, version control, and dependency management. By 

using a management tool, the life cycle of components can be easily managed, including their creation, 
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modification, deletion, and publishing. At the same time, management tools can be used to perform 

performance analysis and security inspections on components, ensuring their quality and reliability. 

4.5. Others. 

In addition to the characteristics mentioned above, the design and development of a component 

library should also consider the following points. Firstly, it is important to provide detailed 

documentation for each component to ensure that developers can easily understand and use them. 

Secondly, a robust component testing mechanism should be established to ensure the quality and 

stability of each component. Finally, it is crucial to consider the maintenance and updating of the 

component library by establishing corresponding processes and strategies to ensure its sustainable 

development and optimization. 

5. Implementation of Component Library of University Orientation 

Management System 

The implementation of the component library for the university orientation management system is 

a crucial step that follows the component development method. This process includes constructing 

the development environment, developing and testing the components, integrating and deploying the 

component library, optimizing performance, and debugging [4]. 

5.1. Construction of Development Environment. 

The development of a component library relies heavily on the construction of a suitable 

development environment. This involves selecting appropriate programming languages and 

development tools for the university orientation management system, as well as configuring the 

corresponding development environment. Additionally, it is important to establish a version control 

system to facilitate the management and tracking of component library versions. 

5.2. Component Development and Testing. 

Component development and testing form the core of implementing a component library. 

Following the requirements analysis, we developed components one by one based on the 

classification and naming criteria. During development, we prioritized the independence and re-

usability of each component, ensuring that they can perform specific functions independently and 

interact with other components through interfaces. At the same time, we conduct unit tests on the 

components to ensure their correct functioning and stable performance. 

5.3. Integration and Deployment of Component Library. 

After developing and testing the components, we must integrate and deploy the component library. 

This involves combining all components to create a complete library. To ensure the stability and 

reliability of the library, we must conduct comprehensive testing, including functional, performance, 

and security testing. After completing the test, we will deploy the component library to the university 

orientation management system for practical application. 

5.4. Performance Optimization and Commissioning. 

When implementing a component library, it is crucial to consider performance optimization and 

debugging. This is especially important for university orientation management systems, which often 

need to process large amounts of data and requests within a short time frame. By analyzing component 

performance, we can identify and optimize performance bottlenecks to improve the overall 

performance of the library. During the deployment process, it is necessary to debug the system to 

ensure its stability and availability. 
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5.5. Extension and Maintenance of Component Library. 

In the process of implementing the component library, it is important to consider both its 

extensibility and maintainability. As the university orientation management system continues to 

develop and change, the component library will also need to be updated and expanded. Therefore, it 

is necessary to design the component library with future expansion requirements in mind and include 

corresponding expansion interfaces and mechanisms. At the same time, it is necessary to establish a 

robust maintenance process for the component library. This includes regular updates and maintenance 

to ensure continued support for the university orientation management system. 

6. System Testing and Evaluation 

Following the implementation of the component library for the university orientation management 

system, system testing and evaluation are crucial to ensuring the system’s quality, stability, and 

availability. This process aims to identify potential issues, optimize system performance, and evaluate 

whether the system meets predetermined requirements and objectives. 

6.1. System Testing. 

System testing is a crucial method for verifying the function and performance of a system. The 

testing phase comprises unit testing, integration testing, and system testing [5]. Unit testing aims to 

verify whether each component in the system meets the design requirements in terms of function and 

performance. Integration testing, on the other hand, focuses on the interaction and cooperation 

between components to ensure the functional integrity of the overall system. System testing is a 

comprehensive evaluation of the entire system, including functional, performance, and safety testing, 

among others, to ensure stable and reliable operation in the actual operating environment. During 

testing, it is necessary to develop detailed test plans and cases, and clearly define the testing objectives, 

methods, steps, and expected results. Simultaneously, it is necessary to establish an appropriate 

testing environment to simulate real-world usage scenarios and conduct a comprehensive system test. 

By combining automated testing tools with manual testing, we can efficiently execute test cases, 

identify and document system issues. 

6.2. System Evaluation. 

System evaluation is a comprehensive assessment of the overall performance and quality of the 

system. This stage includes analyzing system performance, stability, ease of use, security, and other 

aspects. The performance of the system can be evaluated by collecting and analyzing operational data, 

user feedback, and test results. This evaluation helps to identify the system’s strengths and 

weaknesses. During the evaluation process, it is necessary to communicate and exchange with the 

university orientation management department and relevant personnel to understand their needs and 

expectations, and optimize and improve the system. Additionally, learning from the experience and 

practice of other universities’ orientation management systems can help improve the function and 

performance of the system. 

6.3. System Optimization and Upgrading. 

The results of system testing and evaluation will provide a crucial foundation for system 

optimization and upgrading. Based on the test results and evaluation opinions, we can repair and 

enhance the system to improve its stability and performance. Additionally, we can expand and 

upgrade the system’s functions to meet future needs in response to user requirements and market 

changes. 

System testing and evaluation are crucial to ensuring the quality and stability of the university 

orientation management system. Comprehensive testing and evaluation can help identify potential 

issues, optimize system performance, and enhance user experience[6]. In the future, during the system 

development and maintenance process, it is important to remain attentive to the system’s operation 
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and any changes in user needs. Any necessary repairs or improvements should be made in a timely 

manner to ensure the system’s continuous development and optimization.Summary. 

7. Summary 

This paper discusses the key links of the university orientation management system, including 

demand analysis, component library design and development, and system testing and evaluation. This 

work not only lays a solid foundation for the successful construction of the system, but also provides 

strong support for the smooth development of the university orientation work. With the continuous 

promotion of information construction in colleges and universities, the orientation management 

system will face both challenges and opportunities in the future. It is important to remain attentive to 

the development of new technologies and methods, constantly optimizing system functions and 

performance, and improving user experience. Simultaneously, we should enhance collaboration and 

communication with other universities to collectively advance the innovation and development of the 

orientation management system. This will infuse more vitality and wisdom into the orientation work 

of universities. 
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