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ABSTRACT

In this project, the front-end is developed using the Vue template engine based on Node.js and the
Element Ul component library, while the back-end is built with .NET Core Web API. SQL Server is
used as the database. The system’s front-end is primarily designed for use by regular users,
including both teachers and students, who can log in only after applying for registration and passing
approval. Regular users have access to various modules, such as the event release module,
research project module, news information module, notice module, and personal center module. On
the back-end, administrators have access to several management functions, including competition
module management, team module management, research module management, system module
management, user module management, and achievement module management. The event
registration and announcement platform streamline communication and reduces costs for teachers
and students in the team formation process by centralizing the management of events and projects,
which are typically difficult to oversee. Additionally, it allows users to independently maintain event
and project information, reducing the workload for platform operators.
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1. INTRODUCTION

With the rapid development of society and the general improvement in cultural and educational levels,
contemporary university students no longer limit themselves to learning solely through classroom
instruction [1, 2, 3]. In their spare time, they actively seek opportunities for growth—not just by
participating in entertainment activities, but also by aiming to enhance their skills, broaden their
experiences, and expand their social networks. These efforts serve to better prepare them for their
transition into the professional world [4, 5]. Increasingly, students choose to participate in various
competitions or research projects as a means of achieving these goals. Before engaging in a
competition or research project, a critical step involves assembling a team. This typically begins with
understanding the details of the competition or project and disseminating this information widely.
The next step is finding like-minded peers to collaborate on the endeavor. This process requires
extensive communication and coordination, as well as effective outreach to potential team members.
Such efforts often extend beyond the confines of a single class, academic year, or even department
[6,7,8,09]

In today’s information age, traditional methods of communication—such as class meetings, small-
scale group chats on platforms like QQ or WeChat—are no longer efficient or targeted enough to
meet these needs [10, 11, 12, 13]. To address these challenges, there is a pressing need to develop a
dedicated online platform. This platform would serve as a specialized hub for accessing information
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about competitions or research projects, registering for participation, and forming teams. By doing
so, it could significantly reduce the communication overhead for both students and teachers, enabling
them to achieve their goals more efficiently [14, 15].

2. PLATFORM ANALYSIS

The competition registration and announcement platform consist of two main components: the front-
end user interface and the back-end management system. Within the front-end interface, users are
categorized into two roles: visitors and regular users. Visitors, who are unregistered users, can only
browse publicly available information on the website. They have the option to register as users, at
which point they become regular users. Regular users, upon passing an administrator's review and
verification process, gain access to the platform's full functionality by logging in.

The front-end interface offers users several key features, including a competition announcement
module, a project posting module, a news and updates module, a notifications and announcements
module, and a personal user center module. On the other hand, the back-end management system is
designed to provide administrative capabilities such as competition management, project
management, notifications and announcements management, user management, team management,
and achievement management.

Before logging in, regular users are considered visitors, during which they can browse competition
announcements, project information, news updates, and notifications. They may choose to register as
users, but login access is granted only after receiving approval from the back-end administrators.
Once logged in, users gain access to manage several functional modules, including the competition
announcement module, research project module, news updates module, notifications module, and
personal center module.

Taking the management of the personal center as an example, its use case can be analyzed as follows:
Users can navigate to the personal center to update their personal information. Additionally, they
have the option to view or delete outcome displays from competitions or research projects they have
participated in or collaborated on. This feature enhances user autonomy in managing their profiles
and project achievements effectively.

When a back-end administrator logs into the management system, they are granted full control over
several key modules, including the competition management module, project management module,
notifications module, user management module, team management module, and achievement
management module. Administrators have comprehensive permissions for these modules, including
the ability to add, delete, edit, and manage all related information.

For instance, in the case of project information management, the use case can be described as follows:
After logging into the back-end management interface, the administrator can navigate to the project
information management tab. From there, they can perform a range of operations, such as querying,
adding, editing, and deleting project information. This functionality ensures efficient and centralized
management of all project-related data, enhancing the overall administration process.

3. PLATFORM DESIGN
3.1. Platform Database Design

Due to business requirements, the system is designed with nine entity classes, with each table in the
database corresponding to one entity class. After careful analysis and consideration, the relationships
between these entity classes are illustrated in the Entity Relationship Diagram (ERD) shown in Figure
1.
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Figure 1. Class Diagram of Entity Classes
3.2. Competition Announcement Module

The Competition Announcement Module is one of the core modules of the system. Its primary
function is to display a list of existing competition sections, allowing users to browse through
available events. If users cannot find the competition they are looking for, they have the option to
create a new competition section themselves. Furthermore, the creator of a competition section is able
to maintain and update the information related to their event as needed.

In this section, we will provide a detailed design and analysis of the functionality that allows users to
create their own competition sections. This feature is essential for providing flexibility and ensuring
that the platform can accommodate a diverse range of events. By enabling users to create and manage
competition announcements independently, the system empowers participants and organizers,
fostering a dynamic and user-driven environment.

First, when a user enters the competition announcement module of the system and, after filtering,
cannot find their desired competition section, they can click the "Create Competition" button located
at the bottom-right corner of the homepage of the competition announcement module. This action
will invoke the AddCompetition method. The method first checks whether the user is logged in. If
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the user is already logged in, the system will use the CustomizeRoute method to directly redirect them
to the competition section creation page. However, if the system detects that the user is still in a visitor
state (i.e., not logged in), it will prompt the user to log in before proceeding.

3.3. Project Announcement Module

The Project Announcement Module is also one of the two core modules of the system. While it shares
similar features with the competition announcement module—such as the ability to create sections
and display outcomes—the logic behind team formation in this module differs fundamentally from
that of the competition module. In the competition module, each competition section can host multiple
teams, and it is necessary to manage the status of these teams. In contrast, in the project module, each
project can only have one team, and the initiator of the project serves as the team leader.

In this section, we will focus on the design and analysis of the team formation functionality within
the project announcement module. This feature plays a crucial role in ensuring that project teams are
formed efficiently, with the project leader overseeing and managing the team. Understanding the
differences between the competition and project modules, particularly in terms of team structure, is
essential for effectively utilizing both modules.

When a user finds a project they are interested in and wishes to join a team, they can use the "Join
Team" functionality in the Project Announcement Module. The user first enters the project section
homepage. When the user clicks the "More" button at the bottom-right corner of the project section
interface, the el-DropList component will be displayed. From the popup menu, the user can select the
"Apply to Join" option to send a team membership request to the project leader.

After the user clicks the "Apply to Join™ button, the addTeam method will check if the user is logged

in. If the user is not logged in, the system will prompt them to log in before proceeding. If the user is

already logged in, the front-end will retrieve the user's identity information (such as accessL.ist) stored

in the browser from the login session. The system will then send the user's identity information (userld)
to the back-end server to request joining the team.

Upon receiving the request, the server-side TeamUpController will insert the user as a pending
member into the team list. It will then return a success message to the front-end, which will be
displayed on the interface. The project creator will be able to see this new member in the team list.
When the project creator clicks "Agree to Join" (agreeTeamUp), the member will officially join the
team. If the project creator clicks "Deny" (denyTeamUp), the member will be automatically removed
from the team list.

3.4. News Management Module

The News Management Module is primarily designed to manage news content published in
competition sections and event areas created by front-end users. If any article content is deemed
inappropriate or problematic, the system administrator has the ability to promptly delete the news
article.

When the system administrator identifies an issue with a news article, they can click the "Delete"
button in the operations section of the news list. This button triggers the click event bound to the el-
button component in the front-end, which calls the handleDelete function. The function retrieves the
ID of the selected article and sends it to the back-end server. Upon receiving the delete request, the
server-side NewsController will call the delete method from the NewsService. The NewsRepository
will then interact with the database to delete the article. Finally, the operation result will be returned
to the front-end and displayed to the administrator.
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3.5. Team Management Module

This module is designed to provide system administrators with an interface to query the team
formation status in various competitions. Within this interface, administrators can view the teams
formed in each competition. If any teams are found to violate the rules, administrators have the option
to delete the teams.

When an administrator identifies an abnormal team, they can click the "Delete” button in the
operations area on the right side of the team list. Upon clicking, the click event is triggered, and the
delete method is invoked. This method retrieves the ID of the team to be deleted and calls the delete
method in the TeamUpController on the server-side. The controller then calls the corresponding
Delete method in the TeamUpService, which performs the deletion operation on the database.

If the team has uploaded corresponding results, the team cannot be deleted, and a failure message will
be returned. However, if the team has no associated results, it will be deleted successfully.

4. SUMMARY

This system is built using the .NET Core Web API framework, with a focus on using Web APIs for
development, thereby achieving a separation of the front-end and back-end. The front-end is
responsible for page styling, dynamic data parsing, and rendering, while the back-end focuses on
implementing business logic. Data interaction between the front-end and back-end is accomplished
through APIs.

The back-end adopts a layered design, clearly categorizing the back-end components. Each library
has its own independent role and is isolated from others, with interactions between layers taking place
through API calls to exchange data. On the front-end, the system utilizes the Vue.js template engine
based on Node.js and the Element Ul style library. Vue.js is one of the most popular front-end
development frameworks today, while the Element Ul component library offers visually appealing,
feature-rich components that are easy to use and simple to operate. This allows for a smooth and
efficient front-end development experience, enabling developers to focus more on system logic. All
the front-end technologies used are open-source, which reduces costs and increases development
efficiency.
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