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The Campus Club Management System (CCMS) has been designed to address inefficiencies in the way student clubs are managed by the university’s Student Union. Previously, club operations were managed using paper records and disconnected spreadsheets, which makes it difficult to track memberships, organise events and record participation.
The purpose of this database system is to introduce a centralised solution that supports the needs of clubs and societies associated with the Student Union. This database allows:
· Maintenance of up-to-date records of all active clubs
· registration and management of student memberships across multiple clubs
· Organisation and recording of club events
· Tracking of student participation in events
· Storage of official club announcements
The system demonstrates relational database concepts including entity relationship modelling, normalisation, referential integrity, transaction handling, triggers and indexing. [1] Together, these features improve the efficiency of data retrieval and management.


1. [bookmark: _Toc219360659]Database Design

Entity Relationship Design
[image: A diagram of a group of objects
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Figure 1 – ERD showing relationship between the database entities

The database design is based on a relational model created based on the functional requirements of the Campus Club Management System. [2] An Entity Relationship Diagram (ERD) was produced to identify the main entities, the attributes and the relationships between them (Figure 1).







Entities and Attributes
	Entity
	Primary Key
	Foreign Keys
	Attributes
	Notes

	Clubs
	ClubID
	–
	ClubName, Category, FoundingDate
	Stores club details

	Students
	StudentID
	–
	FirstName, LastName, Email
	Stores student details

	Memberships
	MembershipID
	StudentID, ClubID
	JoinDate
	Links Students to Clubs

	Events
	EventID
	ClubID
	EventName, EventDate, Venue, MaxAttendees
	Stores club events

	EventParticipation
	ParticipationID
	EventID, StudentID
	Attended
	Tracks event attendance

	Announcements
	AnnouncementID
	ClubID
	Message, SentDate
	Stores club announcements



Relationships
· Students and Clubs have a many-to-many relationship, which can be seen using the Memberships junction table.
· Students and Events also form a many-to-many relationship, which can be seen using the EventParticipation table.
· Clubs and Events have a one-to-many relationship, as each club can organise multiple events.
· Clubs and Announcements have a one-to-many relationship, as multiple announcements can be issued by a single club.



Normalisation: The database has been normalised to the Third Normal Form (3NF). [3] Each table contains attributes depending only on the primary key and any redundant data has been removed. This design keeps redundancy to a minimum, improves data integrity and ensures that updates to data are consistent across the system. [4]

2. [bookmark: _Toc219360660]Implementation Documentation

Table Creation & Sample Data
All tables were created in MySQL Workbench using a CREATE TABLE statement. Primary keys were selected for each table and foreign key constraints were used to keep referential integrity between related entities. [5] This ensures that relationships such as memberships, event participation and announcements remain consistent and valid.
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Figure 2 - SQL code to create Students table

Figure 2 shows the SQL used to create the Students table, including the definition of the primary key. Similar SQL scripts were used for the remaining tables

Sample Data Inserted

Each table was populated with realistic sample data. This included:
· Clubs such as Chess Club, Drama Club and Football Team
· Student records representing multiple users
· Membership records linking students to one or more clubs
· Events associated with specific clubs
· Event participation records tracking attendance
· Club announcements with timestamps
Figure 3 shows SQL statements used to insert sample data into the database.
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Figure 3 - SQL code showing sample data inserted into each table


Queries Demonstration

Several SQL queries were executed to validate the database design and demonstrate its functionality

1. Students and their clubs:
SELECT s.FirstName, s.LastName, c.ClubName
FROM Students s
JOIN Memberships m ON s.StudentID = m.StudentID
JOIN Clubs c ON m.ClubID = c.ClubID;
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Figure 4 - Students and Clubs table resulting from the SELECT query

This query retrieves student names along with the clubs they belong to, showing the many-to-many relationship between students and clubs.


2. Club events:
SELECT e.EventName, e.EventDate, e.Venue, c.ClubName
FROM Events e
JOIN Clubs c ON e.ClubID = c.ClubID;
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Figure 5 - Events and Clubs table resulting from the SELECT query

This query lists all events along with the club responsible for organising them.

3. Event participation:
SELECT s.FirstName, s.LastName, e.EventName, ep.Attended
FROM EventParticipation ep
JOIN Students s ON ep.StudentID = s.StudentID
JOIN Events e ON ep.EventID = e.EventID;
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Figure 6 - Students, events and attendance table resulting from the SELECT query

This query displays which students attended which events, along with attendance status.

4. Club announcements after 1st Jan 2026:
SELECT c.ClubName, a.Message, a.SentDate
FROM Announcements a
JOIN Clubs c ON a.ClubID = c.ClubID
WHERE a.SentDate > '2026-01-01';
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Figure 7 - Clubs and announcements table resulting from the SELECT query

This query filters announcements based on the date they were sent, showing time-based data retrieval
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Stored Procedure – AddStudent
DELIMITER $$

CREATE PROCEDURE AddStudent(IN fname VARCHAR(30), IN lname VARCHAR(30), IN email VARCHAR(50))
BEGIN
    START TRANSACTION;
    BEGIN
        INSERT INTO Students (FirstName, LastName, Email) VALUES (fname, lname, email);
        COMMIT;
    END;
END$$

DELIMITER ;
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Figure 8 - Code running the process and showing that the process has been successful

A stored procedure named AddStudent was created to show data insertion using transaction management. The procedure inserts a new student record using START TRANSACTION and COMMIT.
Using this approach ensures that the insertion is treated as an atomic operation [6], meaning the database remains in a consistent state. If an error occurred during execution of the procedure, the transaction could be rolled back to prevent partial or invalid data from being saved. [7]
Figure 8 shows the successful execution of this stored procedure.

Trigger – Log Membership Insert
DELIMITER $$

CREATE TRIGGER log_membership_insert
AFTER INSERT ON Memberships
FOR EACH ROW
BEGIN
    INSERT INTO Announcements (ClubID, Message, SentDate)
    VALUES (NEW.ClubID, CONCAT('New member joined: ', NEW.StudentID), CURDATE());
END$$

DELIMITER ;
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Figure 9 - Code showing successful running of this procedure

A database trigger named log_membership_insert was created to automatically respond to changes in the database. Whenever a new membership record is inserted, the trigger generates an announcement entry showing that a new member has joined the club.
This trigger shows how automated actions can be used to improve auditing and system awareness without needing manual work. [8] Figure 9 shows the trigger running successfully.



4. [bookmark: _Toc219360662]Performance Tuning Enhancement
To improve query performance, indexes were added to columns which are frequently used in search and join operations. [9]
Indexes were created on:
· Events(EventDate) to improve performance when querying events by date
· Memberships(StudentID) to improve joins when retrieving student membership information
The decision to use these specific indexes was based on expected usage patterns, such as reporting on upcoming events or retrieving a student’s club memberships. Indexing these columns reduces query execution time and improves system efficiency [9], which would be especially useful as database size increases.


5. [bookmark: _Toc219360663]Conclusion and Reflection
The Campus Club Management System successfully delivers a structured and centralised database solution for managing student clubs, memberships, events and announcements. By applying relational database principles, the system ensures data integrity, reduces redundancy and supports efficient data retrieval.
Challenges encountered during development included modelling many-to-many relationships and enforcing referential integrity across multiple tables. These challenges were addressed using junction tables and foreign key constraints.
Future improvements could include more advanced queries to measure student engagement, automated notifications for announcements and the development of a user-friendly front-end interface for club administrators.
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CREATE TABLE Students (
StudentID INT PRIMARY KEY AUTO_INCREMENT,
Firstliane VARCHAR(30) NOT NULL,
Lastiame VARCHAR(3) NOT NULL,
Email VARCHAR(52) UNTQUE NOT NULL
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INSERT INTO Clubs (ClubName, Category, FoundingDate) VALUES
("Chess Club', *Academic’, '2010-09-01'),
(*Drama Club', *Cultural’, '2015-01-10'),
(*Football Tean', ‘Sports’, '2000-68-15');

INSERT INTO Students (Firsthame, LastName, Email) VALUES
(Alice’, 'Griffiths’, 'alice.griffithsguni.edu’),
('Paul’, 'Smith', 'paul.smith@uni.edu’),

(Charlie’, 'Lewis', 'charlie.lewis@uni.edu’);

INSERT INTO Memberships (StudentID, CLubID, JoinDate) VALUES
@, 1, "2024-09-01"),
@, 1, "2024-09-05"),
@, 2, "202-09-07"),
G, 3, "202-09-01");

INSERT INTO Events (CLubID, Eventlame, EventDate, Venue, MaxAttendees) VALUES
(1, "Chess Tournament', '2026-02-01', 'Main Hall', 20),

(2, "Drama Rehearsal’, '2026-02-85', ‘Studio’, 15),

(3, "Football Match', '2026-02-10", *Stadiun’, 30);

INSERT INTO EventParticipation (EventID, StudentID, Attended) VALUES
@, 1, TRUE),
@, 2, FALSE),
@, 2, TRUE),
Gy 3, TRUE);

INSERT INTO Announcements (CLubID, Message, SentDate) VALUES
(1, "Next tournament on 1st Feb', '2026-01-10'),
(2, 'Rehearsal moved to Main Hall', '2026-01-12');
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