MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

NATIONAL TECHNICAL UNIVERSITY
"KHARKIV POLYTECHNIC INSTITUTE"

Educational and Scientific Institute of Computer modeling, applied physics
and mathematics

Department of Computer modeling of processes and systems

Specialty 122 Computer science

Educational program___ Computer science. Modeling, design and computer
graphics

Admit to the defense
Head of the department
Oksana TATARINOVA

(first name and surname)

060//}/ 18.12.2024

(signature, date)

DIPLOMA THESIS

of the second (master's) level of higher education

The topic of the work___ Development and research of a competition management
system based on Java

Code of work IKM — M223ia.e.09

(group, topic number by order)

Performed Zhong DONGPENG

(first name, surname)

Supervisor associate professor Kseniia IVANCHENKO

(position, first name, surname)

Kharkiv 2024



Format | Num. | Note
Product name, Name
: . of
object or topic document
pages
General documents
Tasks on DT A4 1
Explanatory report to DT A4 91
[llustrative materials
Development and research | Presentation A4 16
of a competition
management system
based on Java.
IKM — M223ia.e.09 ID
Surname Sign | Date
Performer |Zhong Dongpeng [} Vs oa0s|  DEVElOpment and Literacy  |Page| Pages
j/ i research of a competition
Checked Ivanchenko [, |16.12.2024 management system D | P | M]1 1
based on Java T
Standard | Ivanchenko v NTU “KhPI
[z, |16.12.2024 )
controller AL Information of Department CMPS
i documents
Approved | Tatarinova U@// 18.12.2024




MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

NATIONAL TECHNICAL UNIVERSITY
"KHARKIV POLYTECHNIC INSTITUTE"

Educational and Scientific Institute of Computer modeling, applied physics
and mathematics
Department of Computer modeling of processes and systems
Specialty 122 Computer science
Educational program___ Computer science. Modeling, design and computer
graphics
APPROVED

Head of the department

Oéd ~ Oksana TATARINOVA
«02" » September 2024 year

TASK
FOR THE DIPLOMA THESIS FOR THE STUDENT

Zhong DONGPENG

(first name, surname)

1 The topic of the work__Development and research of a competition management
system based on Java

Supervisor Kseniia IVANCHENKO, Candidate of Technical Sciences, Associate
Professor

(first name, surname, scientific degree, academic title)

approved by the order of the higher education institution dated Nov. 4, 2024, Ne2319 CT

2 Deadline for submission of work by the student_12.12.2024 - 18.12.2024

3 Initial data for work: 1) Hu Q. Research and Implementation of University
Discipline Competition Organization and Management Platform / Hu Q., Y. Wanq,
J. Yang, X. Zhu, Z. Liu // Fujian Computer. - 2021. - No37(09). - P. 75-78. 2) Li
Y. Design of Sports Competition Results Management System Based on B/S
Architecture // Microcomputer Applications. — 2021, — Ne37(11). — P. 47-49. 3)
Pressman R. S. Software Engineering: A Practitioner's Approach. - 9th ed. - New
York: McGraw-Hill Education, — 2020.




4 List of issues to be developed in the explanatory note:
1) use Java programming language:

2) use of MYSOL database and JSP technology;

3) ensure code readability and scalability;

4) develop an intuitive and user-friendly interface:

5) optimize of information management processes:

6) improve system performance and practicality:

5. Presentation —  slides

6 Consultants of work sections

First name, surname Signature, date
Section and position of the task task
consultant issued | accepted
Organizational and economic Serhii Pogorielov,
justification cand_ldate of economic
sciences, associate
professor
7 Issue date of the task September 2, 2024
CALENDAR PLAN
Term for
Stage Titles of the stages of the diploma thesis complet|_on Note
number of thesis
stages
1 Selection and justification of the topic, formulation of 02.09.2024
problems and tasks
2 Analytical review of sources and selection of research 18.09.2024
methodology

3 Preparation and completion of the explanatory note 23.10.2024

4 Analysis of results and preparation of conclusions 07.11.2024

5 Compilation of the document list for EN formatting 20.11.2024

6 Preparation of posters and presentation 21.11.2024

7 Submission of the DT for feedback and external review 23.11.2024

8 Submission of the DT for admission to defense 27.11.2024

9 Defense of the DT 19.12.2024

Student 7@}1?7»@”% Zhong DONGPENG

Supervisor

<(9'/gnaté(re) /f'; (name and surname)
(L

Kseniia IVANCHENKO

(signature/)v

(name and surname)




MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

NATIONAL TECHNICAL UNIVERSITY
"KHARKIV POLYTECHNIC INSTITUTE"

Educational and Scientific Institute of Computer modeling, applied physics
and mathematics

Department of Computer modeling of processes and systems

Specialty 122 Computer science

Educational program___ Computer science. Modeling, design and computer
graphics

EXPLANATORY NOTE

to the diploma thesis

of the second (master’s) level of higher education

The topic of the work Development and research of a competition management

system based on Java

Performed by a student of VI course, group IKM — M223ia.e
Wl 14k, 7hong DONGPENG

/ U (signature, first name, surname)
Supervisor // /A Kseniia IVANCHENKO

(signature, first name, surname)

Reviewer SIS Lyudmyla ROZOVA
y (signature, first name, surname)
Standard controler (/A Kseniia IVANCHENKO

(signature, first name, surname)

Kharkiv 2024



ABSTRACT

Total papers contains 91 pages, 38 references, 21 tables, 34 Figures.

Keywords: COMPETITION MANAGEMENT SYSTEM, MYSQL, JSP

Campus activity competitions serve as vital means to enhance university
students' overall abilities and professional skills, acting as an important supplement
to traditional classroom teaching. With the increasing prevalence and expanding
scale of campus competitions, several issues have emerged in current campus
activity management, including inadequate information management, cumbersome
processes, and delays in posting and querying event information.

This campus activity management system is developed using the MySQL
database and JSP technology. During the design process, emphasis was placed on
ensuring the code’s readability, practicality, scalability, and general applicability,
making future maintenance more manageable. The system features ease of operation

and a clean interface.
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3aranpHuil o0csar pobotu 91 cropiHok, 38 mocunanb, 21 Tabmuup, 34

PHUCYHKIB

Knwuosi cnosa: CUCTEMA VYIIPABJIHHA 3MAT'AHHAMHA, MYSQL,
JSP

CTyneHTChKi 3MaraHHs CIyTYIOTh BaXKJIMBUM 3aCO0O0OM PO3BUTKY 3arajbHUX
3n10HOCTE Ta NpOo(ECIiHMX HABUYOK CTYIEHTIB YHIBEPCUTETIB, BHUCTYIAIOYH
BYKJIMBUM JIOTIOBHEHHSM JI0 TPAJIULIIMHOTO HABYaHHS B ayAUTOPIsX. 31 3pOCTaHHAM
NOMYJSIPHOCTI Ta PO3UIMPEHHIM MaclITa0lB CTYJEHTCHKUX 3MaraHb B yNPaBIIIHHI
HUMHU BUHUKIIO KUJIbKa MPoOJIeM, 30KpeMa, HeaJIeKBaTHE yIPaBIIiHHS 1HPOPMAIII€lo,
IPOMI3JIKI MPOIECH Ta 3aTPUMKU B PO3MIIIIEHHI Ta 3amuTax Ha 1HQOpMAIiI0 PO
Moii.

L{s cucTema ynpaBiiHHSA AiSUTBHICTIO KAMITYCy pO3p0o0JieHa 3 BAKOPUCTAHHIM
0a3u mannx MySQL Ta texnonorii JSP. Ilin yac nmpoekTyBaHHsS OCHOBHa yBara
npuaiIsIacs 3a0e3neueHHI0 YUTa0eIbHOCTI, MPAKTUYHOCTI, MacIITabOOBaHOCTI Ta
3arajbHOi 3aCTOCOBHOCTI KOAY, IO POOUTh MalOyTHE OOCITYroBYBaHHS OlIbII
kepoBaHUM. CuctemMa BIAPIZHAETBCA MPOCTOTOK EKCIUTyaTalli Ta YUCTUM

iHTEepdencom.
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1 INTRODUCTION

1.1 Significance of the Topic

Traditional campus activity and competition management often relies on
manual operations, which can lead to delays in information processing and data loss.
By designing and implementing a Java-based management system, tasks such as
registration, statistics, scoring, and results announcements can be automated,
significantly improving efficiency and accuracy. This system integrates various
campus activity and competition resources to facilitate unified management and
coordination. It also supports data analysis, providing a scientific basis for planning
events and evaluating their outcomes. Under the broader context of educational
informatization, developing such a management system aids in promoting campus
digitalization, cultivating information literacy and technological application skills
among students and teachers, and meeting the demands of modern education [1-3].
The system provides students with a convenient service portal to easily access,
participate in, and track event progress, ultimately fostering comprehensive
development and enhancing their skillsets [4]. The specific significance of designing
and implementing a Java-based campus activity competition management system
includes:

1 Enhancing Management Efficiency: Through automation and
informatization, this system effectively consolidates and manages campus activity

and competition information, reducing manual workload, increasing efficiency, and



streamlining processes from event announcements, registration, and review to
results publication.

2 Optimizing User Experience: The system offers a unified interaction
platform for students and faculty, allowing users to inquire, register, and participate
in activities anytime, anywhere. This enhances campus life’s convenience and
satisfaction, encouraging broader participation in campus events.

3 Advancing Smart Campus Development: As an integral component of
a smart campus, this type of management system promotes campus informatization

and helps establish a modernized, intelligent educational environment.

1.2 Analysis of Domestic and International Research Status

In China, paper-based statistical methods often lead to inefficiencies, and
some universities’ systems manage only one type of event, resulting in multiple
platforms for different types of competitions. For example, a domestic campus
activity competition management system, "Easy Events," provides features like
event management, registration management, and results inquiry but has some
drawbacks. First, the user experience in Easy Events is relatively subpar, with
operations that lack fluidity, requiring users to attempt multiple times to complete
certain actions—a burden for those unfamiliar with the system. Additionally, the
system is overly complicated, requiring extensive data entry for each operation,

which can be cumbersome and confusing for new users. Furthermore, the system’s



interface design is not user-friendly, and many users report frequent, tedious actions
that impact usability.

Internationally, a commonly used campus activity competition management
system is CollegeNET, which provides a comprehensive competition and activity
management solution for colleges and universities. This system offers various
functions, including online registration, scheduling, evaluation, publication, online
payment, data reporting, and email and SMS notifications. CollegeNET also features
a flexible and configurable user permissions system, enabling administrators and
participants to access and manage different system sections based on their roles. In

terms of usability, CollegeNET has an intuitive, user-friendly interface.

1.3 Main Work Content

This paper presents a Java-based campus activity competition management
system. With the continuous expansion of campus activity competitions, traditional
manual management or single-purpose systems are no longer sufficient. An internet-
based campus activity competition management system can effectively improve
management efficiency and quality, making it easier for students and teachers to
participate in campus activities.

The system’s development is based on analyzing the needs of teachers and
students, identifying the system’s primary user roles, including administrators,
athletes, and referees. This paper describes the implementation process of the

campus activity competition management system in detail, beginning with the



system’s development background and the reasons for its creation. The system
construction starts with needs assessment, which defines the functional and non-
functional requirements and illustrates each function through use case diagrams.
Following this, a comprehensive design is developed, followed by system
implementation based on business requirements and the overall design. Finally, test

cases are prepared to ensure system stability through testing.
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2 LITERATURE REVIEW

2.1 Abstract

This article primarily examines the current situation and improvement needs
of campus activity competitions, delving into the background of management system
technology applications and relevant cases both domestically and internationally. It
begins by summarizing the diversity, prevalence, and significance of campus
activity competitions, followed by an analysis of existing management models'
shortcomings, such as low efficiency in manual processes, information silos, and
limited interactivity [5].

Building on this analysis, the article highlights improvement needs and
directions, particularly emphasizing the crucial role of information management and
data integration. It explores the background of management system technology
applications, discussing trends in information technology development, the technical
architecture of management systems, and key technologies along with their future
application prospects. Additionally, it reviews similar systems globally, extracting
successful experiences and valuable insights.

Finally, the article offers design and implementation suggestions tailored to
user needs and market research findings. It outlines design principles and objectives,
functional module division, technical implementation pathways, and risk

assessments. The discussion concludes with a forward-looking perspective on future
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development directions, including intelligent advancement, cross-sector integration,

and optimization of user experiences.

2.2 Introduction

With the continuous deepening of higher education reform, campus activities
have become an important way to cultivate students' comprehensive qualities and
promote their overall development. However, as the variety of campus activities
increases and the number of participants continues to rise, traditional manual
management methods have struggled to meet actual needs. To improve the
management efficiency of campus activities and ensure their smooth execution and
effective organization, the campus activity competition management system has
emerged [6].

The research background of the campus activity competition management
system primarily stems from the current practical needs of activity management in
higher education institutions. Traditional manual management methods have many
drawbacks, such as lack of transparency, cumbersome processes, and low efficiency.
These issues not only hinder the smooth execution of activities but also restrict
innovation and development in campus activities. The emergence of the campus
activity competition management system provides effective solutions to these
problems. By leveraging information technology, it enables comprehensive
management of activities from planning, organization, execution, to evaluation,

thereby improving management efficiency and ensuring smooth operations.
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Researching the campus activity competition management system has far-
reaching significance. This system can enhance the management level of campus
activities, making them more standardized and orderly. By optimizing activity
organization processes, it can save human, material, and financial resources, thus
improving activity outcomes. Furthermore, the research on the campus activity
competition management system can provide references and insights for activity
management in other fields, contributing to the innovative development of the
activity management sector. Therefore, studying the campus activity competition

management system holds important practical significance and theoretical value [7].

2.3 Analysis of the Current Situation of Campus Activity Competitions

2.3.1 Overview of Campus Activity Competitions

As an important component of campus culture, campus activity competitions
play a significant role in enhancing students' comprehensive qualities and fostering
teamwork, innovation, and practical skills.

In terms of diversity, campus activity competitions encompass various fields,
including academics, sports, and the arts. In the academic domain, various subject
competitions such as mathematical modeling, programming contests, and English
speaking competitions aim to stimulate students' interest in learning and enhance
their professional skills and problem-solving abilities. In sports, events like athletic

meets, ball games, and track and field competitions not only improve students'
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physical fitness but also cultivate their competitive spirit and teamwork. In the arts,
activities such as cultural evenings, painting contests, and photography exhibitions
provide platforms for students to showcase their talents and express their emotions,
contributing to their aesthetic appreciation and cultural literacy [8].

Regarding participation, campus activity competitions attract a broad
audience, including students, teachers, and alumni. These activities enrich students'
campus lives and foster communication and collaboration among faculty and
students. Moreover, by inviting alumni and members of the community to
participate, campus activity competitions expand the school's social influence and
strengthen its connection with society.

The importance of campus activity competitions is undeniable. They serve not
only as a stage for students to showcase themselves and develop their abilities but
also as a vital means of transmitting campus culture and promoting campus spirit.
Through participation in these activities, students can better integrate into campus
culture, enhance their sense of belonging and responsibility, and lay a solid
foundation for their future studies and lives.

2.3.2 Existing Management Models and Problems

Currently, many universities face a series of challenges in management
processes, which not only affect efficiency but also restrict overall institutional
development.

A significant issue is the reliance on manual management models. Despite

rapid advancements in information technology, many universities still use manual
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methods that depend on paper forms or electronic spreadsheets for information
recording and processing. This approach is not only inefficient but also prone to
errors. When handling large volumes of data, human operations often struggle to
ensure accuracy and are time-consuming. Additionally, managing paper documents
poses challenges in storage and retrieval, increasing management costs [9].

The phenomenon of information silos is also concerning. Within universities,
departments often operate independently, leading to scattered data and a lack of a
unified management view. This fragmentation makes it difficult for departments to
access comprehensive and accurate information for decision-making, impacting the
scientific and effective nature of those decisions. Information silos can also result in
redundant work and resource waste, further reducing management efficiency [10].

Another issue is the lack of interactivity. Effective interaction between
students and administrators is crucial in university management. However, many
institutions lack effective communication channels, resulting in poor communication
and decreased student participation in management activities. To improve this
situation, universities need to establish smoother channels of interaction,
encouraging active student involvement and enhancing management efficiency and
quality [11].

2.3.3 Improvement Needs and Directions

Driven by the wave of educational informatization, the demand for

improvements in campus activity competition management systems has become
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increasingly urgent. The following discusses improvement directions in three areas:
information management, data integration and sharing, and enhanced interactivity.

Information Management: With the rapid development of information
technology, informatization has become a vital way to improve management
efficiency. In campus activity competition management, modern information
technologies should be fully utilized to construct a comprehensive management
system that includes information recording, processing, and analysis. This system
should allow for real-time updates of activity information, ensuring data accuracy
and timeliness, significantly improving work efficiency and reducing manual errors,
thereby supporting the smooth execution of campus activities [12].

Data Integration and Sharing: Data is often dispersed across departments,
leading to information silos in campus activity competition management. To
effectively utilize and share data, it is necessary to integrate departmental
information. By establishing unified data standards and interfaces, data from various
departments can be consolidated, creating a comprehensive management view. This
approach not only avoids information silos but also facilitates data sharing and
collaboration, enhancing management efficiency and quality. Moreover, data
integration can provide robust support for decision-making, helping administrators
better understand activity progress and formulate sound decisions [13].

Enhanced Interactivity: Interaction between students and administrators is
crucial in campus activity competitions. To boost interactivity, multiple channels

and platforms should be established, such as social media and campus forums, to
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enable real-time communication between students and administrators. Through
these channels, students can receive timely activity information, provide feedback,
and share suggestions, while administrators can gain insights into student needs and
expectations, thereby improving activity outcomes. Enhanced interactivity can also
foster a sense of participation and belonging among students, increasing the appeal

and impact of activities [14].

Table 2.1 - Current Situation and Improvement Needs of Campus Activity

Competition Management

Item Current Description Improvement Needs

Management Model Mainly  relies  on | Establish an

manual management, | information

low efficiency management system
Information Flow Serious  information | Achieve data
silos, lack of | integration and sharing

communication among

departments

Interactivity Insufficient Enhance interactivity,
communication establish multiple
channels between | communication
students and | platforms

administrators

Data Processing Relies on paper or|Introduce automated
electronic data processing and
spreadsheets, prone to | analysis tools

errors, time-consuming
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2.4 Background of Management System Technology Applications

2.4.1 Trends in Information Technology

With the rapid development of information technology, intelligent
technologies, cloud computing, and big data have become three major trends in the
field. These technologies not only profoundly change the traditional management
system architecture but also provide enterprises and individuals with more
convenient and efficient data processing and analysis capabilities.

The application of intelligent technologies is becoming increasingly
widespread. Technologies such as artificial intelligence and machine learning
simulate human thinking and behavior to achieve intelligent decision-making for
complex problems. These technologies provide management systems with powerful
data processing and analysis capabilities, enabling businesses to better understand
market dynamics and formulate more scientifically informed business strategies.
Additionally, intelligent technologies help enterprises achieve goals such as
automated production and intelligent management, improving productivity and
operational levels [15].

Cloud computing offers flexible and scalable resource allocation for
management systems. Through cloud platforms, enterprises can dynamically adjust
resource distribution according to actual needs, reducing system costs and enhancing
efficiency. Cloud computing also features high availability and security, ensuring

the stable operation and data security of management systems.
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Big data technology plays an increasingly important role in information
technology. By utilizing big data, enterprises can collect, store, and analyze massive
amounts of data, providing deeper insights and decision support for management
systems. Big data technology helps businesses uncover potential value within data,
identify market trends, and understand customer needs, thus providing strong
support for long-term development [16].

2.4.2 Management System Technical Architecture

The technical architecture of a management system is the foundation for its
efficient operation, flexible scalability, and ease of maintenance. In modern
enterprise informatization, a well-designed technical architecture is crucial for
enhancing management efficiency and optimizing resource allocation. The
following details several key aspects of management system technical architecture.

Separation of Frontend and Backend: With the continuous evolution of web
technologies, the separation of frontend and backend architecture has become the
mainstream trend in modern management system development. This architecture
clearly delineates the responsibilities of frontend display and backend data
processing, achieving decoupling. The frontend is mainly responsible for user
interface display and interaction, implemented using HTML, CSS, and JavaScript,
while the backend focuses on data storage, processing, and business logic,
commonly using Java, Python, or Node.js. This separation allows independent
development, testing, and deployment of both frontend and backend, significantly

improving system maintainability and scalability. Additionally, it facilitates cross-
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platform and cross-device access, providing users with a more convenient
experience [17].

Modular Design: Modular design is another crucial aspect of management
system technical architecture. By dividing different functionalities into independent
modules, the development, maintenance, and upgrading of the system become
easier. Each module has clear functions and responsibilities, allowing for
independent development and testing, reducing system complexity and coupling.
Modular design also supports code reuse and abstraction, enhancing development
efficiency and quality. When the system needs to be expanded or modified, only the
relevant modules need adjustment or addition, eliminating the need for large-scale
restructuring of the entire system [18].

Intelligent Engine: The introduction of intelligent engines in modern
management systems injects new vitality into the system. By integrating artificial
intelligence and machine learning technologies, intelligent engines can perform
intelligent data analysis, recommendations, and predictions. These capabilities not
only enhance management efficiency but also provide decision-makers with more
accurate and comprehensive information support. For example, analyzing user
behavior through machine learning algorithms can offer personalized
recommendations, while predictive models can forecast market demand, assisting

businesses in formulating reasonable production plans and sales strategies [19].
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2.4.3 Key Technologies and Application Prospects

In today's campus activity competitions, the application of technology has
become essential for enhancing management efficiency and quality. This section
explores the application prospects of data analysis technology, artificial intelligence
technology, and Internet of Things (loT) technology in campus activity competition
management systems.

Data Analysis Technology: In campus activity competition management
systems, data analysis technology plays a crucial role. By collecting, cleaning,
analyzing, and visualizing competition data, data analysis technology provides
managers with in-depth insights. These insights not only help managers understand
real-time competition dynamics but also provide data support for future planning.
Data analysis technology can also assist managers in identifying potential risks and
issues, enabling timely responses. With the continuous development of big data and
cloud computing technologies, the application of data analysis technology in campus
activity competition management systems will become more extensive and profound
[20].

Artificial Intelligence Technology: The application of artificial intelligence
technology in campus activity competition management systems also holds broad
prospects. Through features like intelligent recommendations and predictions,
artificial intelligence can significantly improve management efficiency and quality.
For instance, an intelligent recommendation system can suggest relevant

competitions and activities based on users' interests and preferences, while a
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predictive system can analyze historical data and trends to provide accurate forecasts
and decision support for managers. In the future, as artificial intelligence technology
continues to advance, its application in campus activity competition management
systems will become more intelligent and personalized [21].

Internet of Things Technology: The application of 10T technology in campus
activity competitions mainly focuses on the intelligent monitoring and management
of resources such as equipment and personnel. Through loT technology, managers
can monitor the operational status of equipment and personnel activities in real-time
during competitions, ensuring smooth execution. I0T technology can also help
managers optimize resource allocation and scheduling, improving the efficiency and
quality of competition organization. As loT technology continues to develop, its
application in campus activity competitions will become more widespread and
profound, providing more convenient and efficient support for campus events [22].

When exploring the background study of the campus activity competition
management system, we must consider its broad and far-reaching application
prospects. As shown in the table, this system has multiple positive impacts in the
education sector.

Firstly, through information-based management, the system can optimize the
allocation of teaching resources, thereby improving teaching efficiency. This means
that schools can utilize resources more effectively and provide a better learning

environment for students.
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Table 2.2 - Key Technologies of Campus Activity Competition Management

System
Technology Description Application Prospects
Data Analysis | Collecting, cleaning, | Aids in  real-time
Technology analyzing, and | dynamic  monitoring
visualizing competition | and future planning
data to provide in-
depth insights
Cloud Computing | Provides flexible and | Ensures system
Technology scalable resource | stability and data
allocation,  reducing | security
costs
Frontend-Backend Decouples  frontend | Supports Cross-
Separation display from backend | platform and cross-
Architecture processing, improving | device access
maintainability
Modular Design Divides system | Facilitates
functionalities into | development,
independent modules, | maintenance, and

reducing complexity

upgrades

Secondly, the diversified sports training programs offered by the system can

stimulate students' interests and cultivate their self-directed learning awareness. This

is crucial for enhancing students’ self-motivation and lifelong learning abilities.
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Additionally, the system can coordinate sports teaching with practical
activities, enhancing students' practical skills and professional literacy. This helps

students better adapt to their future professional lives.

Table 2.3 - Application Prospects of Campus Activity Competition

Management System

Application Area

Description

Benefits

Information-Based

Optimizes the

Improves teaching

Training Programs

training programs to

Management allocation of teaching | efficiency and resource
resources through | utilization.
information
management.

Diversified Sports | Offers various sports | Cultivates self-directed

learning and lifelong

stimulate student | learning abilities.
interest.
Coordination of | Integrates sports | Enhances students'
Teaching and Practical | teaching with practical | practical skills and

Activities activities. professional literacy.

Promotion of | Innovates teaching | Achieves the
Educational models, breaks time | informatization  and
Informatization and space constraints. | networking of

education and teaching.

Lastly, the campus activity competition management system plays an

important role in promoting the development of educational informatization. It
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innovates teaching models, breaks the constraints of time and space, and achieves
the informatization and networking of education and teaching.

Given these advantages, it is recommended that schools actively adopt and
fully utilize this system to further improve educational quality and teaching
efficiency. At the same time, schools should continuously update and enhance the

system's functionalities to meet the ever-changing needs of students and teachers.

2.5 Analysis of Similar Systems in China and Abroad

2.5.1 Similar System Cases in China

In China, activity management systems have been widely applied in
universities, online education platforms, and various campus activities. The
successful implementation of these systems provides valuable references for other
institutions. Below are analyses of several typical activity management systems.

Case Analysis 1: Activity Management System of a University.

This system primarily serves the internal activity management of universities,
including multiple stages such as event planning, promotion, registration, check-in,
and feedback. The system employs a modular design and supports various types of
activities, such as academic lectures, cultural performances, and sports events.
Through this system, the university can efficiently manage different activities,
achieving reasonable allocation and utilization of resources. The system also

provides data analysis functions to help the university understand key indicators
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such as participation rates and satisfaction levels, offering data support for future
event planning.

Case Analysis 2: Activity Management Module of an Online Education
Platform.

The activity management module of this online education platform aims to
enhance learners' experiences and engagement. The system supports functions such
as online course registration, course progress tracking, assignment submission and
grading, and showcasing learning outcomes. Through the activity management
module, the platform can regularly hold online competitions and learning
challenges, stimulating learners' enthusiasm for study. Additionally, the system
provides data analysis tools to help teachers understand learners' progress and grade
distributions, offering a basis for teaching improvement.[23]

Case Analysis 3: Specialized Study on Campus Activity Competition
Management System.

This study delves into campus activity competition management and proposes
a complete system solution. The system encompasses multiple stages such as
registration for competitions, submission of entries, judging and scoring, result
announcement, and award presentation. Through this system, universities can
efficiently organize various competition activities, ensuring fairness and justice in
the competitions. The study also discusses the technical details of system
implementation and practical application effects, providing beneficial references for

other institutions looking to develop similar systems.



26

2.5.2 Similar System Cases Abroad

In foreign countries, similar university activity management systems have
been widely applied and thoroughly researched. Below are analyses of several
typical foreign university activity management systems.

Case Analysis 1: Overview of Foreign University Activity Management
Systems.

Foreign university activity management systems are comprehensive in
functionality, covering multiple stages such as event publication, registration,
review, management, and notification. These systems typically feature user-friendly
interfaces and interactive designs, allowing users to perform various operations with
ease. Additionally, these systems support multiple payment methods, such as credit
cards and Alipay, facilitating quick payment of registration fees. In terms of data
management and analysis, foreign university activity management systems also
exhibit high levels, enabling real-time statistics and analysis of activity data,
providing strong data support for event organizers and decision-makers.

Case Analysis 2: Featured Functions of Foreign Campus Activity Competition
Management Systems.

Foreign campus activity competition management systems have more
distinctive features in functionality. For example, some systems support online
voting functions, allowing users to easily participate in activity selection and voting.
These systems also offer a wealth of templates and customization features, enabling

event organizers to quickly create and publish activities according to their needs. In
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terms of social functions, foreign campus activity competition management systems
excel as well; users can make friends with like-minded individuals through the
system, collaboratively participating in and planning activities.

Case Analysis 3: Advances in Related Technological Research Abroad.

In terms of technological research, foreign countries have conducted in-depth
studies on university activity management systems. For example, some scholars
have thoroughly researched aspects such as system security, scalability, and
usability, and proposed corresponding solutions. Additionally, a number of excellent
foreign university activity management system development teams have emerged,
dedicated to continuously optimizing system performance and enhancing user
experience, providing more efficient and convenient tools for university activity
management.[24]

2.5.3 Successful Experiences and Insights

When exploring the successful experiences and insights of campus activity
competition management systems, it is essential to conduct an in-depth analysis
from multiple dimensions.

Examining the successful experiences of similar systems both domestically
and internationally is crucial. These systems often exhibit high flexibility, ease of
use, and integration capabilities, allowing them to meet the demands of various
complex scenarios. For example, a well-known foreign university developed a
campus activity management system that, by incorporating advanced algorithms and

data analysis technologies, achieved optimal allocation of activity resources and
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improved management efficiency. Additionally, the system emphasizes user
experience by providing rich interactive features and personalized customization
services, earning widespread acclaim.[25]

Customized solutions tailored to different campus needs are key to enhancing
the system's practicality. The campus activity competition management system
should be customized according to the actual conditions and requirements of
different schools to ensure that the system genuinely meets user needs. For instance,
larger schools may require more complex activity scheduling and resource allocation
functionalities, while smaller schools might prioritize system ease of use and
simplicity. Through customized solutions, the system can better adapt to the actual
needs of various campuses, thereby improving management efficiency.

Furthermore, the potential for technological innovation and application
expansion injects new vitality into the development of campus activity competition
management systems. With the continuous advancement of technologies such as
cloud computing, big data, and artificial intelligence, these systems can become
more intelligent, automated, and efficient. For example, by integrating artificial
intelligence technologies, the system can perform real-time analysis and prediction
of activity data, providing decision-makers with more accurate information support.
Additionally, the system can expand into more application scenarios, such as student
club management and extracurricular activity organization, to meet the needs of a

broader user base.[26]
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Insights for the future development of campus activity competition
management systems should not be overlooked. As information technology
continues to advance and campus management needs evolve, these systems must
continuously innovate and improve. In the future, the system should place greater
emphasis on user experience, data security, and privacy protection to provide higher
quality services. Simultaneously, it is necessary to strengthen integration and

collaboration with other systems to enhance overall management efficiency.

Table 2.4 - Key Technical Features of Yizheng Education Large Model Agents

Agent Name Key Technical Features

Lesson Plan Agent Integrates high-quality resources

and intelligently generates lesson

plans
Teaching Assistant Agent Generates analytical reports to
comprehensively understand

student performance

Study Companion Agent Provides targeted explanations and
exercises to enhance student

abilities

When examining the table titled "Application Status of Selected Project
Outcomes," we observe that two projects—the "Computer-Aided Tolerance Design
and Analysis System for the Aviation Industry" and the "Digital Twin Platform for

Oil and Gas Well Exploration and Development"—have effectively implemented
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their research. These projects have not only achieved significant accomplishments
within their respective fields but have also been cross-applied to automobile
manufacturing and the global oil and gas energy markets. This demonstrates robust
technological prowess and extensive market applicability, highlighting that
technological innovation and cross-industry applications are pivotal trends in current

industry development.

Table 2.5 - Application Status of Selected Project Outcomes

Project Name Application Status of Selected

Outcomes

Computer-Aided Tolerance Design | Partial applied to the production
and Analysis System for the | process of NIO automobiles

Aviation Industry

Digital Twin Platform for Oil and | Implemented in major global oil and
Gas  Well Exploration and |gas energy markets, achieving
Development nearly  threefold  performance
growth

For the campus activity competition management system, this background
study offers valuable insights. In designing and optimizing such systems, it is crucial
to emphasize technological innovation to enhance the system's automation and
intelligence levels, thereby meeting the diverse needs of campus activities.
Additionally, exploring the possibilities of cross-industry applications—such as

utilizing the system for corporate event planning or community organization
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management—can expand the system's application scope and increase its practical
value. Furthermore, attention should be given to the system's scalability and
compatibility to ensure it can continuously upgrade and improve in tandem with the

evolving landscape of campus activities.

2.6 Conclusion of this chapter

This paper analyzed the current situation and improvement needs of campus
activity competitions, focusing on the background and application of management
system technology. Initially, it discussed the significance of campus activity
competitions and the shortcomings of existing management models, including low
efficiency, information silos, and limited interactivity. Next, the paper emphasized
the role of information management, data integration, and enhanced interactivity in
improving management efficiency. It also explored the application of various
technologies, such as cloud computing, big data, and artificial intelligence, to
optimize the management system architecture and provide a better user experience.

Future research should focus on developing more intelligent, user-friendly
campus activity competition management systems by integrating advanced
technologies, such as machine learning and the Internet of Things (loT). This
includes enhancing user interaction and data processing efficiency while ensuring
data security and privacy. Furthermore, researchers should explore cross-industry

applications of the system, such as extending its use to community event
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management or corporate activities, to broaden the scope and increase the system's

value.
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3 REQUIREMENT ANALYSIS

3.1 Functional Requirements Analysis

Based on preliminary research, this campus activity competition management
system is divided into three modules: administrator, athlete, and referee [27].

1 Administrator: The administrator module includes functions such as
personal center, athlete management, referee management, announcement
management, announcement type management, event type management,
competition event management, event registration management, competition
schedule management, competition results management, and certificate issuance
management. The use case diagram for the administrator module is shown in Figure
3.1

2 Athlete: The athlete module provides access to features such as
personal center, competition event management, event registration management,
competition schedule management, competition results management, and certificate
issuance management. The use case diagram for the athlete module is shown in
Figure 3.2.

3 Referee: The referee module includes functions such as personal
center, competition schedule management, and competition results management.

The use case diagram for the referee module is shown in Figure 3.3.
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Figure 3.1 - Administrator Use Case Diagram

competition event
management

personal center

event registration
management

ompetition schedu

management

competition results

management
Athlete g

certificate issuance
management

Figure 3.2 - Athlete Use Case Diagram



35

personal center
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g management
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Figure 3.3 - Referee Use Case Diagram

A

Referee

3.2 Non-Functional Requirements Analysis

1 Security: The system administrator can review and verify information
for newly registered athletes and referees. Depending on the user’s login identity,
their actions are limited to permissions associated with their role, ensuring that users
can perform only authorized operations. Additionally, regular data backups will be
conducted to safeguard user information [28].

2 Usability: The system should allow users to easily locate and access the
functions they need without requiring any prior technical knowledge, ensuring that
the system remains highly user-friendly.

3 Reliability: The system must maintain quick response times under high
usage and protect user data in case of a crash.

4 Scalability: The system should be designed with modularity to enhance
the scalability of both the system architecture and business functionalities,
supporting custom extensions. This approach allows the system to expand and adjust

as business needs evolve, meeting changing requirements effectively.
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3.3 Technical Analysis

3.3.1 JSP Technology

JavaServer Pages (JSP), a web technology created by Sun Microsystems,
offers robust reusability and portability. JSP can be integrated as dynamic script
pages within the traditional browser-server (B/S) architecture, allowing clients to
request these pages through a web browser. JSP enables certain functions to be
modified during development without requiring detailed configurations. It employs
XML tags, known as JSP actions, for calling built-in functions, allowing developers
to work within a single development environment to access new application
interfaces.[29]

Moreover, JSP tag libraries can be created by developers, functioning
similarly to standard HTML or XML tags but offering advanced features. These tag
libraries provide developers with the necessary information for different data access
types, enhancing system functionality and server performance while avoiding cross-
platform limitations. The tag libraries include a variety of tag types and syntactic
rules defining relationships among these tags. When a JSP file is in use, the compiler
converts it into more basic servlet code, promoting efficient operations. The
compiled code provides better maintainability, stability, and scalability than the
original program. The JSP compiler can transform JSP files into Java-based servlets,
which are then converted into machine code for use by computers.

The main advantages of JSP include the following:
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1 Support for Diverse Dynamic Pages: JSP supports a range of dynamic
web pages.

2 Extensibility of JSP Tags: JSP tags are highly extensible.

3 Cross-Platform Advantage: JSP inherits Java’s cross-platform
capabilities, offering strong reusability.

4 Ease of Maintenance: JSP is relatively easy to maintain.

5 Multi-Platform Support: JSP supports most platforms, and its
development tools are mature, allowing for efficient cross-platform development.

3.3.2 Java Technology

The Java programming language is portable, object-oriented, distributed,
multi-threaded, platform-independent, and cross-platform. Multi-threaded
programming with Java is currently one of the most popular and efficient
programming approaches. Java’s single-threaded file system design means each
thread operates within a single process. Java, as an interpreted, multi-threaded,
object-oriented language, was designed for personal computer use. Its high level of
abstraction and object-oriented features make Java a versatile, powerful, and easy-
to-learn language widely used in desktop applications, web applications, and mobile
device development [30].

Java has evolved with emerging technologies and has become one of the most
popular object-oriented programming languages, featuring over 50 variations for
different types of applications, including object-oriented programming, distributed

applications, mobile applications, and web-based services. Java is platform-
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independent, unlike C++, and functions on an operating system distinct from C++'s
runtime model. The programming principles of Java align with C++, so anyone with
a basic knowledge of C++ can easily transition to Java.

Java supports the development of embedded applications, distributed systems,
web applications, and desktop applications. Java also includes libraries such as
Swing and AWT, enabling developers to create rich, interactive, and highly
customized user interfaces. These libraries simplify development, allowing faster
creation of Java-based applications. Additionally, Java is highly functional,
supporting concurrency and multi-threading, which enhances code efficiency and
performance.

Object-oriented programming offers several advantages, such as inheritance,
encapsulation, and code reusability, making programs simpler and easier to
maintain. Java's class-based structure, with parent and child classes, allows data
encapsulation and reuse, saving time and resources while enabling a more efficient
focus on interfaces and processes [31].

Java applications can run on multiple platforms without modification, thanks
to Java's memory management and garbage collection mechanisms, reducing
programmer workload and minimizing errors. Java’s extensive library offers APIs
covering common tasks such as file operations, network communication, graphical
interfaces, and multi-threading, all cross-platform compatible. Java’s core APISs,
implemented through classes and objects, allow each object to have unique states

and behaviors. Java supports inheritance, polymorphism, and abstract classes,
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enabling flexible code organization. Java is widely used in enterprise applications,
especially in banking, insurance, and telecommunications. Java’s popularity stems
from its stability, security, and reliability, which make it one of today’s most widely
used programming languages. Since its inception, Java has grown rapidly, thriving
within the global computer networking and mobile internet industry.

3.3.3 B/S Architecture

The Browser/Server (B/S) architecture emerged with the rise of internet
technology in the mid-1990s. In this architecture, the server receives client requests
and returns data, which the client then displays.

The typical B/S structure workflow is as follows: The user accesses a webpage
via a browser, which sends an HTTP request to the server. Upon receiving the
request, the server retrieves the relevant HTML, XML, or JSP document. If it is a
dynamic script document, the server processes it and sends the result back to the
browser, which then interprets it as a web page viewable by the user [32].

The B/S architecture is convenient for business expansion, easy to maintain,
and simple to develop, with strong scalability.

3.3.4 Tomcat Server

Tomcat is an open-source, lightweight application server primarily used to
deploy and run Java web applications. It implements the Java Servlet and JavaServer
Pages (JSP) specifications and provides a standard container environment that

supports both Servlets and JSP. This allows developers to deploy code written to



40

these specifications on Tomcat, enabling it to handle HTTP requests and
dynamically generate web content [33].

As a servlet container, Tomcat processes HTTP requests from clients and
generates responses. Tomcat also includes a JSP engine that translates JSP pages
into servlet code, which is then compiled and executed to support dynamic web
content generation.

3.3.5 MySQL Database

Database technology is essential for storing information and plays a critical
role in any system. Databases represent a technology-driven approach to managing
information resources, focusing on methods for organizing and storing information
as well as collecting and processing data efficiently. In this system, database table
structures and operations can be flexibly customized based on user requirements,
allowing for fast querying and processing of complex data types. MySQL stores data
in multiple tables rather than a single, large repository, enhancing flexibility in data
management. Additionally, users can quickly locate desired information by entering
keywords, thanks to MySQL’s effective query functionality [34].

MySQL, a relational database management system, is widely known for its
small footprint, open-source nature, and low development costs, making it a popular
choice for many small and medium-sized websites. Built with SQL—a standardized
language for database access—MySQL stands out for its distinct storage structure
and operational model, which differ from traditional relational databases and offer

several advantages. MySQL is freely downloadable and widely used for data storage
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and processing, integrating advanced technologies such as data files, indexing,
views, and stored procedures.

Key characteristics of MySQL include:

1 High Throughput:

MySQL’s use of SQL language provides better performance and portability
than C-based databases. It supports a wide range of query types and achieves fast
query speeds. MySQL is quick to start and stop, and it operates on various operating
systems, seamlessly integrating with other applications.

2 High Performance:

MySQL leverages advanced techniques to boost performance, such as
indexing, stored procedures, transaction processing, and an efficient database
management system, enabling rapid processing of large datasets.

3 High-Performance Database Server:

The MySQL server is optimized for high performance, employing techniques
like multi-threading and asynchronous 1/O to reduce response times.
RAMDISKERNELISP query statements, for example, help avoid transaction
conflicts, enhancing processing efficiency.

4 In-Memory Database Management System:

MySQL utilizes in-memory database management systems for fast, efficient,
and reliable data operations on large datasets. These systems also support stored

procedures and transactions, offering enhanced reliability.
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MySQL'’s free access, high scalability, and cross-platform capabilities make
it an excellent choice for small to medium-sized businesses and independent
developers. Its flexibility allows for efficient data retrieval and visualized operation,
making it an ideal development choice, especially in conjunction with Java, with
which it integrates securely and effectively.

MySQL supports multi-threading, enabling simultaneous handling of multiple
database requests, which is crucial for high-traffic websites like e-commerce
platforms. MySQL offers various storage engines tailored to different data handling
scenarios, such as MyISAM for static data storage and InnoDB for high-
concurrency, transaction-oriented applications that require reliability. MySQL’s
powerful features, stable performance, and ease of use have established it as a
cornerstone in internet applications.

MySQL can meet the needs of different application scenarios due to its
scalability and high concurrency handling capacity, making it ideal for large-scale
data storage. Advanced features like partitioned tables and clustering provide users
with effective database management and maintenance options. As a popular choice
among websites and companies, including Google, Facebook, Twitter, YouTube,
Alibaba, Tencent, and Baidu, MySQL boasts a vast global user base and developer
community. This support network and access to open-source code help reduce costs

for both usage and maintenance [34].
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4 SYSTEM DESIGN

4.1 System Architecture Design

In the programming process, this system utilizes a scientific, logical, and
efficient operating approach, implementing related coding for components such as
Controller, Entity, and View, with MySQL used for data storage [35]. The system

architecture of the campus activity competition management system is illustrated in

Figure 4.1.
Http Request ODBC Data Request
| Web Server |— | Access
Browser ASP
» Application
Return Html Data Return
Presentation Layer Application Layer Data Layer

Figure 4.1 - System Architecture Diagram

4.2 Functional Structure Design
The campus activity competition management system is primarily divided
into three main modules: administrator, athlete, and referee. The detailed functional

module diagram is shown in Figure 4.2.
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5 DATABASE DESIGN

5.1 Conceptual Design

Based on the analysis of relationships between various entities in the system,
the database has been designed to accommodate the primary requirements. Key
entities in the system include referee, administrator, athlete, competition event, and
performance information. The primary relationships among these entities include
management, service, registration, inquiry, viewing, and enrollment. For instance,
referees are added by administrators in a one-to-many relationship, where an
administrator can add multiple referees, but each referee is created by only one
administrator [36]. The Entity-Relationship (E-R) diagram of the system database is
shown in Figure 5.1.

The athlete entity includes attributes such as athlete 1D, password, name,
gender, age, photo, phone number, and address, as illustrated in Figure 5.2.

The referee entity includes attributes such as referee ID, password, name,
gender, age, and photo, as illustrated in Figure 5.3.

The competition event entity includes attributes such as event ID, event name,
event type, hosting organization, organizing institution, competition date,

competition location, event details, and photo, as illustrated in Figure 5.4.
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Figure 5.3 - Referee Information Entity E-R Diagram
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5.2 Database Tables
The main database tables for this system are as follows:
User Information Table: Stores information for all users in the system. See

Table 5.1.

Table 5.1 - Allusers Table

Column Name|Data Type|[Length|Constraint

id int 11 PRIMARY KEY
username varchar |50 DEFAULT NULL
pwd varchar |50 DEFAULT NULL
CX varchar |50 DEFAULT NULL

Certificate Information Table: Stores certificate information within the

system. See Table 5.2.

Table 5.2 - zhengshu Table

Column Name Data Type|Length|Constraint

id int 11 PRIMARY KEY
addtime varchar |50 DEFAULT NULL
zhengshumingcheng (varchar |50 DEFAULT NULL
fengmian varchar |50 DEFAULT NULL
banfashijian varchar |50 DEFAULT NULL
shuoming varchar |50 DEFAULT NULL
yundongyuanzhanghaol|jvarchar |50 DEFAULT NULL
yundongyuanxingming|fvarchar |50 DEFAULT NULL
dizhi varchar |50 DEFAULT NULL
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Competition Results Information Table: Stores competition results data

within the system. See Table 5.3.

Table 5.3 - Bisaichengji Table

Column Name Data Type||Length||Constraint

ID int 11 PRIMARY KEY
addtime varchar |50 DEFAULT NULL
saichengbianhao varchar |50 DEFAULT NULL
xiangmubianhao varchar (50 DEFAULT NULL
xiangmumingcheng |varchar |50 DEFAULT NULL
bisaijieguo varchar |50 DEFAULT NULL
caipanyuanzhanghao(varchar |50 DEFAULT NULL
caipanyuanxingmingfvarchar (255 DEFAULT NULL

Competition Event Information Table: Stores information about competition
events. See Table 5.4.

Table 5.4 - bisaixiangmu Table

Column Name Data Type|Length||Constraint
id int 11 PRIMARY KEY

addtime varchar |50 DEFAULT NULL
xiangmubianhao  |varchar |50 DEFAULT NULL
xiangmumingcheng|varchar |50 DEFAULT NULL
xiangmuleixing varchar |50 DEFAULT NULL

zhubandanwei varchar |50 DEFAULT NULL
chengbandanwei (varchar (255 DEFAULT NULL
bisairiqi varchar  |255 DEFAULT NULL
bisaididian varchar (255 DEFAULT NULL

xiangmuxiangqing (varchar (255 DEFAULT NULL
tupian varchar 255 DEFAULT NULL
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Referee Information Table: Stores information related to referees in the
system. See Table 5.5.

Table 5.5 - caipanyuan Table

Column Name Data Type|lLength||Constraint

id varchar |50 PRIMARY KEY
addtime varchar (50 DEFAULT NULL
caipanyuanzhanghaojvarchar |50 DEFAULT NULL
mima varchar |50 DEFAULT NULL
caipanyuanxingming(varchar |50 DEFAULT NULL
xingbie varchar |50 DEFAULT NULL
nianling varchar (255 DEFAULT NULL
zhaopian varchar (10 DEFAULT NULL
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6 MODEL AND ALGORITHM FLOW ANALYSIS

6.1 Administrator Module

The administrator module includes features such as personal center, athlete
management, referee management, announcement management, announcement type
management, project type management, competition event management, event
registration management, competition schedule management, competition results
management, and certificate issuance [37].

6.1.1 Personal Center

Upon logging into the backend system, administrators can view and modify
their personal information in the personal center module. They can also change their
password in this module.

6.1.2 Athlete Management

In the athlete management module, administrators can add new athletes by
entering their information. The system validates the new athlete information, stores
it in the system database, and then returns the updated athlete information. The

sequence diagram for athlete management is shown in Figure 6.1.



SportsmanManage

SportsmanControl

Administrator .Jsp

information I

| 2: Enter the athlete

addition interface,
1: Add Sportsman enter athlete

SportsmanService
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7: retufn (true)
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4: save (Sportsman)| |5: Database
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' update data

<—
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Figure 6.1 - Athlete Management Sequence Diagram

6.1.3 Referee Management
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In the referee management module, administrators can add new referees by

entering their information. The system validates the new referee information, stores

it in the system database, and then returns the updated referee information. The

sequence diagram for referee management is shown in Figure 6.2.
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RefereeService RefereeDAO
i i
1 1
4: save (Referee) 5: Database
> update data
6: return
< (true) <

<

1
[}
1
[}
[}
[}
[}
_:_
[}
[}
1
1
|
[}
1

1
[}
1
[}
[}
[}
[}
_:_
[}
[}
1
1
|
[}
1

Figure 6.2 - Referee Management Sequence Diagram
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6.1.4 Announcement Information Management

Administrators can add new announcements by entering the announcement
information, which the system verifies, stores in the system database, and returns as
updated information. The sequence diagram for announcement management is

shown in Figure 6.3.
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]
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|
]
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Figure 6.3 - Announcement Management Sequence Diagram
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6.1.5 Announcement Type Management

Administrators can set the type of announcements and modify existing
announcement types in the announcement type management module.

6.1.6 Competition Event Management

Administrators can add new competition events by entering event details. The

system verifies the information, stores it in the system database, and returns the
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updated competition event information. The sequence diagram for competition event

management is shown in Figure 6.4.
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Figure 6.4 - Competition Event Management Sequence Diagram

6.1.7 Project Type Management

In the project type management module, administrators can set the type for
each competition event and modify existing types as needed.

6.1.8 Event Registration Management

Administrators can review and manage athlete registration information for
competitions.

6.1.9 Competition Schedule Management

Administrators can review the event schedules and coordinate with referees
to arrange specific competition processes. The flowchart for competition schedule

management is shown in Figure 6.5.
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Figure 6.5 - Competition Schedule Management Flowchart

6.1.10 Competition Results Management

Administrators can view the athletes' competition results and work with
referees to manage the announcement of competition results.

6.1.11 Certificate Issuance Management

Administrators can issue certificates to award-winning athletes within the

system.

6.2 Athlete Module
The athlete module includes features such as personal center, competition

event management, event registration management, competition schedule
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management, competition results management, and certificate issuance
management.

6.2.1 Personal Center

After logging into the system, athletes can view and edit their personal
information in the personal center module. They can also change their password
here. The process flow for athlete personal center management is shown in Figure

6.6.

Athlete
Login

Is the User Valid?

s the User an
Athlete?

View Personal
Information

Edit Information?

Enter and Submit
Personal Informatio

A 4
Manage Personal
Information
Successfully

End

Figure 6.6 - Athlete Personal Center Management Flowchart
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Athletes can view details of various competition events available within the

system in this module.

6.2.3 Event Registration Management

In the event registration module, athletes can enter relevant information to

register for competitions. The system validates new registration information, stores

it in the database, and returns the updated registration details. The sequence diagram

for event registration management is shown in Figure 6.7.
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Update Data
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Figure 6.7 - Event Registration Management Sequence Diagram

6.2.4 Competition Schedule Management

Athletes can view competition schedules within the system through this

module.

6.2.5 Competition Results Management
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Athletes can check the results of the competitions they have participated in
through this module.

6.2.6 Certificate Issuance Management

Athletes can view the certificates awarded for their competition participation

in this module.

6.3 Referee Module

The referee module includes features such as personal center, competition
schedule management, and competition results management.

6.3.1 Personal Center

After logging in, referees can view and edit their personal information in the
personal center module, where they can also change their password.

6.3.2 Competition Schedule Management

Referees can view the competition schedules and coordinate with
administrators to arrange specific competition processes.

6.3.3 Competition Results Management

In the competition results management module, referees can enter competition
results. The system validates the new results, stores them in the system database, and
returns the updated results information. The sequence diagram for competition

results management is shown in Figure 6.8.
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7 SYSTEM IMPLEMENTATION

7.1 Login

The administrator logs into the system by entering their username and
password. The system's database then searches for the corresponding information. If
the entered username or password is incorrect, an error message prompts the
administrator to re-enter the credentials and verification code. Once the correct
details are provided, a successful login message appears [38]. The login interface for

the administrator is shown in Figure 7.1.

Figure 7.1 - Administrator Login Interface
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7.2 Administrator Functional Module

7.2.1 Home Page

On the home page, the administrator can view details for the personal center,
athlete management, referee management, announcement information management,
announcement type management, project type management, competition event
management, event registration management, competition schedule management,
competition results management, and certificate issuance management. The

homepage layout is shown in Figure 7.2.

Welcome to the University Events and Competitions Management System

+)

Figure 7.2 - Homepage Interface

7.2.2 Athlete Management
In the athlete management section, administrators can view information about
athletes, such as username, password, name, gender, age, photo, phone number, and

address, as shown in Figure 7.3.
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Figure 7.3 - Athlete Information Interface

7.2.3 Referee Management
Administrators can view and manage referee information, including
username, password, name, gender, age, and photo. They can add, delete, or modify

details as needed, as shown in Figure 7.4,

Colege sctioky competrinn marmgemem myeim

............. Albbale Marapesrr Pt ae Vo ragmerern Avrmmirs pmmert Iolomvgram Masegeren Arparars nrmerd fygae niagerare Frment fype Mesopurreri

T ] Przpect honielration manmdeene it Srnleat wteibile Stegeriers Corantiie ssuim seseqerrest Lo ttheale wiievi s Srnegurrers

Narrer s ——— —

Figure 7.4 - Referee Management Interface
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7.2.4 Announcement Information Management
Administrators can create, modify, or delete announcements using a list view,

as shown in Figure 7.5.
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Figure 7.5 - Announcement Management Interface

7.2.5 Competition Event Management
Administrators can view, add, delete, or modify competition event details,
such as event ID, name, type, hosting organization, organizing institution,

competition date, location, details, and photos, as shown in Figure 7.6.
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Figure 7.6 - Competition Event Management Interface

7.2.6. Certificate Issuance Management: Administrators can add or modify

certificates issued to athletes, as shown in Figure 7.7.
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Figure 7.7 - Certificate Issuance Management Interface
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7.3 Athlete Functional Module
7.3.1 Login
Athletes can log into the campus activity competition management system by

entering their username and password, as shown in Figure 7.8.

Figure 7.8 - Athlete Login Interface

7.3.2 Home Page Navigation

Athletes can view modules such as personal center, competition event
management, event registration management, competition schedule management,
competition results management, and certificate management from the homepage,

as shown in Figure 7.9.
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Welcome to the University Events and Competitions Management System

Figure 7.9 - Athlete Homepage Interface

7.3.3 Personal Center
Athletes can view and edit personal details, including username, password,

name, gender, age, photo, phone number, and address. They can add, delete, or

modify information, as shown in Figure 7.10.
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Figure 7.10 - Personal Center Interface
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7.3.4 Competition Event Management
Athletes can view competition details, including event ID, name, type, hosting
organization, date, location, and event details, and can also register for events, as

shown in Figure 7.11.
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Figure 7.11 - Competition Event Interface

7.3.5 Competition Schedule Management
Athletes can download and view competition schedules, as shown in Figure

7.12.
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Figure 7.12 - Competition Schedule Interface

7.4 Referee Functional Module
7.4.1 Login
Referees can log into the system by entering their username, password, and

role, as shown in Figure 7.13.

Figure 7.13 - Referee Login Interface
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7.4.2 Home Page Navigation
Referees can access personal center, competition schedule management, and
competition results management functions from the homepage, as shown in Figure

7.14.

Cobege sty LompetEar masageTTA SRR (=3 ]

Welcome to the University Events and Competitions Management System

Figure 7.14 - Referee Homepage Interface

7.4.3 Personal Center
Referees can view and edit their details, such as username, password, name,
gender, age, and photo. They can add, modify, or delete personal information, as

shown in Figure 7.15.
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Figure 7.15 - Referee Personal Information Interface

7.4.4 Competition Schedule Management
Referees can view schedules, record results, and download information as

needed, as shown in Figure 7.16.
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Figure 7.16 - Competition Schedule Management Interface



8 SYSTEM TESTING

8.1 Testing Objectives
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Software testing occurs in the final phase of system development to ensure the

8.2 Test Cases

1

helps provide clear insights and proactive solutions [39].

function operates without errors. See Table 8.1.

Table 8.1 - Administrator Login Test Cases

software meets expected requirements and maintains quality. Test cases are written

to achieve this objective, allowing for thorough confirmation testing. This process

Administrator Login Test: This test verifies if the administrator login

Test Actual
Case ID Input Expected Output Result
Login-01|Enter URL in address bar Access  system  loginjAs
page expected
Enter username: admin, .
Login-02|password: adminl123, click Successfully log into thejAs
login system homepage expected
Enter username: 01, As
Login-03(password: adminl23, click|Access denied q
login expecte
Enter username: admin, As
Login-04(password: 123456, click|Access denied q
login expecte
: Leave username and : As
Login-05 password blank, click login Access denied expected
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2 Athlete Management Test: This test checks the athlete management

feature for errors. See Table 8-2.

Table 8.2 - Athlete Management Test Cases

Test Case Inout Expected Actual

ID P Output Result
Click "Add" and enter correct athlete| New athlete

01 . As expected
info added

02 Click "Add" and enter incorrect info||Addition failed |As expected

03 Click "Edit" and enter correct info ||Edit successful ||As expected

04 Click "Edit" and enter incorrect info|[Edit failed As expected

o " Deletion
05 Click "Delete successful As expected

3 Referee Management Test: This test verifies if the referee management

feature works correctly. See Table 8.3.

Table 8.3 - Referee Management Test Cases

Test Case Inout Expected Actual

ID P Output Result

01 Click "Add" and enter correct|New referee As expected
referee info added P

02 icr:#gk Add" and enter incorrect Addition failed ||As expected

03 i(;lflgk Edit” and enter correct Edit successful |As expected

04 i(;l;(():k Edit" and enter incorrect Edit failed As expected

05 Click "Delete™ Deletion As expected

successful
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registration management feature functions properly. See Table 8.4.

Table 8.4 - Event Registration Management Test Cases
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Event Registration Management Test: This test verifies if the athlete

Test Case Actual

D Input Expected Output Result

01 _Search : for event Search successful As expected

information

02 Click event information Navigation As expected
successful

03 Browse event information | Browsing successful |As expected

04 Register for event Registration As expected
successful

05 Logout Logout successful  |/As expected

5 Competition Results Management Test: This test verifies if the

competition results management feature functions without errors. See Table 8.5.

Table 8.5 - Competition Results Management Test Cases

Test Case Actual
D Input Expected Output Result
01 Search competition results |[Search successful |As expected
02 Add new competition|Addition As expected
results successful
03 Edit competition results  |Edit successful As expected
04 Delete competition results Deletion As expected
successful
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performance under various scenarios. See Table 8.6.

Table 8.6 - Performance Test Cases
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System Performance Test Cases: These test cases evaluate the system’s

Test
Case |Description |Purpose Expected Actual Status
D Outcome Outcome
User AASSess >99% login|99.5% success,
performance
01 concurrent under highlSUcCess; <2s|avg 1.8s|Passed
login test g response time |[response
concurrency
Activity ASSess ... 11100% success,||100% success,
-2 performance with
02 publishing . <3s  response(avg 2.5s|Passed
high-volume -
performance - time response
activity posts
Assess
Event performance >98% success,||98.2% success,
03  |registration under high(<S5s  response|avg 4.7s|Passed
performance |registration time response
volume
ASsess ... 11100% success,||100% success,
Score  query|performance with
04 . <4s  response(avg 3.8s|Passed
performance |high query|.-
time response
volume
Assess  stability :
05 Syst_e_m under 24-hour8table with no Stable, no faults||Passed
stability test . faults
high load
Assess database =lIs query time, Avg 0.8s query,
Database : <2s
06 under high datal; avg 1.7s|Passed
performance insert/update |
load time insert/update
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8.3 Test Results
The system tests confirm that the implemented system operates stably within
defined parameters, compatible with all mainstream browsers, and achieving the

desired functionality and performance.
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9 ECONOMIC JUSTIFICATION

9.1 Introduction

The topic of the master's thesis is "Development and Research of a Java-Based
Campus Activity Competition Management System." The current relevance of this
work lies in addressing the inefficiencies in campus activity and competition
management in universities, especially given the increasing scale and complexity of
such events

The objective of this diploma project is to develop a software system to
manage various aspects of campus competitions, including registration, scheduling,
results management, and other event-related data, effectively integrating campus
activity resources for unified management and coordination. The system uses
technologies such as Java, JSP, and MySQL, providing a solid foundation for
building a scalable and reliable solution.

The goal of the project is to develop a competition management system
capable of automating the processes of registration, statistics, scoring, and result
announcements, thereby significantly improving the efficiency and accuracy of
campus event management. By leveraging web-based technologies and a
Browser/Server (B/S) architecture, the system aims to provide a convenient and
user-friendly experience for all participants, including administrators, athletes, and

referees [40].
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The need to develop such a system stems from the inefficiencies of traditional
manual methods for managing campus competitions, which are prone to data loss
and processing delays. The proposed system aims to enhance management
efficiency, optimize user experience, and promote the development of a digital and
smart campus, ultimately contributing to the goals of educational informatization.

To achieve this goal, the following were developed: system architecture,
functional modules, database design, and comprehensive testing plans to ensure
system stability.

The purpose of the economic part of this work is to calculate the cost of
developing and implementing this research project. In general, the economic part of
R&D is carried out in the following sequence:

— R&D planning;

— estimation of R&D costs;

- market assessment.

9.2 R&D Planning

This section defines the scope and timing of planned work. The organization
of the researcher's work is closely related to the organization of the entire research
process. Rational distribution of time is one of the conditions for successful scientific
research. R&D planning involves not only dividing the research process into stages

but also determining the duration of each stage (Table 9.1).
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Table 9.1 - List of works when working on a master's work (diploma project)

No. Work Title Duration (days)

1 Receive research | 1
assignment (thesis)

2 Study general issues |3
related to the thesis
topic

3 Selection of technical | 2
literature

4 Requirement analysis | 5
and system design

5 System architecture | 4
design

6 Module design 4

7 Database design 3

8 System  development | 14
and implementation

9 Unit testing 4

10 Integration testing 3

11 System testing 3

12 Prepare thesis defense | 2
presentation

13 Thesis defense 1

Total labor intensity (T) = Total duration of work from the table / 21

working days

T =21days/ 21 =1 month.

9.3 Estimated Cost of R&D

The cost estimate is a document that presents the costs in economic terms for

the given direction or period. The next step is to calculate the various costs

associated with the R&D work.



9.3.1 Labor Costs

Labor costs (Table 9.2) are one of the major items of expenditure and occupy
an important position in the cost estimate of R&D. Based on the daily wage of

approximately 600 RMB for a programmer in China, which is equivalent to around

82 USD per day.

Table 9.2 - Labor costs

Job Title Number of | Labor Monthly Total
Performers | Intensity (T), | Salary Amount
months (USD) (USD)
Project 1 1 3200 3200
Lead/Programmer
Total Basic 3200
Salary
Additional 320
Salary (10%
of Total
Basic Salary)
Total Labor 3520
Costs

9.3.2 Social Security Costs

In China, social security costs are typically 20% of labor costs.

3520 * 0.2 =704.0 USD
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9.2.3 Costs of Materials and Supplies
Based on current prices in China, materials include paper, stationery, printer

ink, etc (Table 9.3).

Table 9.3— Costs of materials

No. Material Name Amount (USD)
1 Paper 10
2 Stationery 12
3 Printer Ink 25
4 Transportation and | 3.6
Procurement Costs
(8%)
Total 50.6

9.2.4 Equipment Costs

This project mainly uses cloud servers for testing, costing approximately 300

RMB per month, equivalent to around 41 USD per month (Table 9.4).

Table 9.4— Equipment costs

No. Equipment Amount (USD) | Depreciation
Name Cost (USD)
1 Cloud Server 41 0
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9.3.5 Overhead Costs

Overhead costs include maintenance of buildings and equipment, utility bills,
communication services, etc. They are necessarily included in the cost price, but not
directly, but indirectly, in proportion to the cost of materials and raw materials, the

amount of wages, etc. Calculated at 50% of labor costs.

3520 * 0.5 =1760.0 USD

9.3.6 Developer Profit

Developer profit is calculated as 20% of all previous costs.

(3520 + 704 + 50.6 + 41+ 1760) * 0.2 = 1215.12 USD

9.3.7 Value-Added Tax (VAT)
Value-added tax (VAT) is a consumption tax on goods and services that is
levied at each stage of the supply chain where value is added, from initial production

to the point of sale. VAT is calculated at 12%.

(3520 + 704 + 50.6 + 41+ 1760 + 1215.12) * 0.12 = 874.89 USD

9.3.8 Estimated Cost of R&D

The estimated cost of R&D is the sum of all the previous items (Table 9.5).
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Table 9.5 — Estimated cost of the R&D

No. Indicator Amount (USD)

1 Labor Costs 3520

2 Social Security Costs | 704

3 Costs of Materials and | 50.6
Supplies

4 Equipment Costs 41

5 Overhead Costs 1760

6 Profit 1215.12

7 VAT 874.89
Total Estimated Cost of | 8165.61
R&D

9.4 Market Assessment

Due to the growing demand for campus activities, traditional manual methods
are increasingly unable to meet the diverse and dynamic management requirements.
The development and use of a Java-based campus activity competition management
system can significantly improve management efficiency and user experience,
making it an important solution for modern universities.

The potential market for this system includes:

1 Higher education institutions: Providing centralized tools for managing
competitions and activities, increasing participation and satisfaction among students

and faculty.
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2 Secondary schools and educational training institutions: These institutions
also require activity management, and this system can provide a suitable solution.

3 Corporate event management: Some enterprises may use the system to
organize and manage employee events, improving transparency and participation
within the company.

The system not only meets the needs of domestic universities but also has
great potential in the international market due to its modularity and scalability,

allowing it to adapt to different user needs.

9.5 Conclusion of this chapter

Through this development, the functional modules of the campus activity
competition management system have been fully implemented, and testing has
demonstrated its stability and efficiency. This project integrates front-end, back-end,
and database using mature technologies such as Java, JSP, and MySQL. The system
is  well-structured, with good scalability  and maintainability.
Economically, the development and implementation of the system meet cost control
requirements. By rationally allocating hardware and human resources, the system
achieves the goal of low cost and high efficiency. In the future, there is room for
improvement, such as enhancing data privacy and security and adding data analysis
modules to better meet user needs.

Key achievements include:
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1 Functional implementation: The system includes comprehensive modules
for administrators, athletes, and referees. The simple and elegant interface design
facilitates efficient task management.

2 User experience: By improving visual design and optimizing usability, the
system significantly enhances user satisfaction and has good prospects for
promotion.

3 System performance: The B/S architecture design provides strong
maintainability and scalability. Black-box testing ensures that the system meets
practical requirements in terms of response speed and stability.

Although the system performs well in management and user interaction, there
is still room for improvement, such as optimizing backend data processing and
enhancing system speed. Continuous learning and debugging will provide more

efficient, convenient, and secure services for users and administrators.
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CONCLUSION AND OUTLOOK

The development of the campus activity competition management system
utilized mature technologies, aiming for a complete front-end, back-end, and
database integration. The system underwent thorough testing to ensure it meets
diverse user needs and provides a satisfactory experience. The main achievements
of this project include:

Functionality: The system includes fully functional modules for
administrators, athletes, and referees. The efficient and aesthetically pleasing
interface design enables administrators to manage tasks more effectively.

User Experience: The user experience is enhanced through improved visual
design and optimized usability. By conducting detailed user requirement analyses
and market research, the main page design was refined, leading to increased user
satisfaction and loyalty.

System Performance: Using a B/S architecture divides the application into
client and server components, enhancing the system’s maintainability and
scalability. Black-box testing was applied to assess response speed and stability,
ensuring the system meets users’ practical needs and improves satisfaction and
usability.

Although the campus activity competition management system performs well
in both management and user interaction, there are still areas for improvement. The

back-end data handling can be optimized further, and system speed can be enhanced.



86

With continued learning and debugging, these improvements will provide an even
more efficient, convenient, and secure service for users and administrators alike.

In the future, the system could enhance data security and privacy protection
mechanisms to ensure the safety of user information and competition data.
Additionally, a data analysis module could be added, using charts to visualize
competition data and event information more intuitively, thereby supporting more
informed event-related decisions. Improving user experience will also be a critical
direction for future enhancements, with regular feedback collection guiding
interface and interaction flow optimization, thus boosting system usability and

interactivity.
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