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[bookmark: _Toc1301297885]1. Introduction
The Student Union is a vital component in the support of students and their communities. The current management system is mainly paper-based and isolated spreadsheets. This lack of centralization and fragmented information makes tracking students and creating events an arduous task. This decreases the overall motivation to host activities and engage in events because information is hard to share and compile, even leading to incorrect records or duplicated records.

This report will document the creation and implementation of a Campus Club Management System. This Implementation will be created and deployed using MySQL. The purpose of this new system is to provide a reliable structured approach for gathering information regarding everything about the campus club, such as students, memberships and attendance. I will first produce an ERD (Entity Relationship Diagram) to map out all the connections and tables that need to be created. Then it will be normalized to third normal form for better data integrity and less redundancy. This new system will centralize information and reduce any duplicated records or incorrect information using constraints; this will increase student engagement and reduce time wasted looking for information using the previous paper-based system. My implementation will include CRUD procedures for transactions and triggers for changes to the database.

[bookmark: _Toc549776540]2. Database Design 
The purpose of the Campus Club Management System will be to centralize the operations of the Student Union and replace the use of paper-based tracking and isolated spreadsheets with a single database. The requirements of this database are to: Maintain up-to-date records of all active clubs (details include club name, category and creation date), manage student memberships (students can join multiple clubs) , organising club events (such as meetings and activities with details such as date and venue), track participation in events and send announcements to members for audit purposes. This approach will make it easier to manage and store information in a centralized area and improve overall consistency. Queries can also be utilized to list various members, events, clubs and filter them using different columns such as join date or engagement/attendance.

To create this system, I have gathered the key tables that will make up the database: club_category, club, student, club_membership, event, event_attendance, announcement, announcement_recipient. “club_category” prevents multiple of the same club category from being included which improves consistency. “club” holds all the basic information about clubs such as creation date and activities. The club is then linked to a category with a foreign key.

“student” holds student information with a unique identifier such as their student ID to stop duplicate records. “club_membership” links the relationship between students and clubs, creating a many-to-many relationship and storing join dates and roles. “event” lists the types of events, students attending and date. “event_attendance” links the relationship between students and events. “announcement” holds details regarding official announcements by the Student Union or clubs. “announcement_recipient”  holds the details of the record of which student gets an announcement.[image: ]
Figure 1: Entity Relationship Diagram depicting the tables and relationships of the Campus Club Management System.

The ERD I created depicts a model of the database. The entities are displayed along with their attributes and relationships with eachother using primary and foreign keys. A primary key uniquely identifies each record in a table [1] and a foreign key is a constraint that refers to a primary key in a different table which connects them [2]. Foreign keys will verify that related records exist.  For example, it ensures that you can't participate in an event that does not exist. The relationships between each table are depicted to in a one-to-many format. Junction tables will be used to create many-to-many relationships with the other tables and prevent duplicate values for data integrity. This ERD serves as a schema for my actual SQL database implementation, and that it aligns with the requirements that the Student Union needs.

The ERD that i created has been normalised to Third Normal Form. This is to eliminate redundancy by removing the database from transitive dependencies [3]. I satisfied First Normal Form by making sure that my columns contain only atomic values and that each row and column is unique with no duplicates [4]. Then Second Normal Form by removing partial dependencies from the database. This means every non-key attribute must rely on the primary key. Third Normal Form is achieved by abiding by all previous normalisations and the transitive dependencies are removed, which are non-key attributes that don't rely on other non-key attributes. This ensures data consistency and integrity.

[bookmark: _Toc474032411]3. Database Implementation
[image: ]
Figure 2: Displaying a “CREATE TABLE” statement.

I chose to implement the database using MySQL and took all the tables and attributes directly as designed in the ERD. Each table was assigned a primary key to uniquely identify key records. Foreign keys were also used in a couple tables as they were needed to create a relationship. My solution includes one-to-many and many-to-many relationships. For example, the club table has a one-to-many relationship with the announcement table. This means that one club can make many announcements but not the other way around. Junction tables store foreign keys that mention their parent table and have additional attributes that relate to the creation of the relationship. Foreign key constraints enforce referential integrity so that tables can't reference data that doesn't exist.

[image: ]
Figure 3: Using the “UNIQUE” constraint for student numbers.
[image: ]
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Figure 4: Inserting a duplicated student number into the student table.

I applied another type of constraint called unique constraint. When applied to an attribute it makes it so it can't have duplicate records. I used this on attributes such as “student_no” and “club_name”. I also applied check constraints to only allow one type of value to be entered. This can be used in attributes which require a yes or no answer. Restricting it this way ensures logic and only valid values can be entered. Figure 4 depicts the attempt to insert a duplicated student number into the database. The attempt failed due to the use of the unique constraint

[image: ]
Figure 5: Inserting sample data into the created “student” table.

I did research on real universities and gathered sample data based on how they operate to make the Campus Club Management System as realistic as possible. I included multiple different club categories and students with unique student numbers.  This is to represent different students joining multiple clubs and showcasing how students have no club limit realistically. I also created sample events such as workshops and debates. Students were registered for these events, and the announcements table was used to communicate with the students. The records would then be inserted into the recipient table which updates when students receive a new announcement. This also demonstrates the relationships between the tables.

[bookmark: _Toc1710053236]4. Procedures and Transactions 
The focus after creating the database solution was to eliminate any redundancies and enforce data consistency by reducing the repetition of SQL statements. I achieved this by using stored procedures to handle CRUD operations. A stored procedure is a block of code that can be saved and reused [5]. So instead of writing the same general code multiple times, it can be generalised into a stored procedure. This keeps the database easier to maintain and looks more professional.
[image: ]
Figure 6: Procedure for adding memberships

CRUD is demonstrated as seen in Figure 6, where it shows the “sp_AddMembership” procedure. This is used to add a club membership to a student who has joined a club. There is an “sp_EndMembership” which updates a club membership and adds an end date to remove the student from that club. Using procedures this way simplifies the processes of interacting with the database.

Transactions are implemented into the procedures with features such as COMMIT and ROLLBACK. Figure 6 also depicts a transactional procedure. Before the student gets a membership added, it checks if the student already has a membership to the club. If they already have a membership, the transaction gets rolled back and the procedure is not completed. This is useful as it prevents duplicated records thus ensuring data integrity.

[bookmark: _Toc1576690339]5. Auditing 
[image: ]
Figure 7: Audit log listing all the code changes.

Auditing is used in the CCMS to provide a record of changes made to the database. It runs automatically and changes are recorded when triggers are activated when a change occurs. Triggers were used to automatically record the changes such as insert operations to ensure that tampering hasn't occurred and reviewing code changes is easier. The audit table stores information about the change. Such as, the user who made the change, the type of action and the table changed. This type of design allows for accountability to be taken in the chance that someone makes a mistake in the coding.

These triggers were setup for the main tables so that when a new student is inserted into the database, the audit log updates because the trigger is automatically activated. When the trigger activates, the primary key of the record is recognized and the user who inserted the record is identified, so no anonymous changes can be made.

[bookmark: _Toc1195947475]6. Performance & Optimization (Indexing) 
After the database was created, the code was reviewed and efficiency was brought into question, as its necessary for the database to remain at the same speed as queries get more complex and frequent and more information is stored. Indexing is used for this reason because it assists databases in locating data without needing to scan the whole table [6]. This is an effective technique for optimization and improving query performance is essential. Queries that are affected by indexing range from simple data retrievals that gather info about all clubs in a category or listing all active members to complex queries with multiple filters. Secondary indexes were placed throughout the database to optimise queries that aren't related to the main tables such as student club memberships. Indexing was chosen for optimising in this scenario because it reduces the range of searches which makes retrieval faster.

[bookmark: _Toc314549739]7. Conclusion
This report created an ideal database design for the Student Union and documented the implementation of the Campus Club Management System. The purpose was to replace the old paper-based information system which lacked a centralized hub for information and took a long time for data retrieval. The solution successfully identified the required tables and relationships, along with the use of procedures and triggers to automate key actions. Overall, this new system suits the needs of the Student Union and is prepared for future scaling, if an interface is ever created.
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INSERT INTO student(student_no, first_name, last_name, email, phone, enrolment_year) VALUES
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(7014129","Ada’ "Wong" ;" ada.wong@uni .ac. uk sNULL,2025)
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© 49 04:4859 INSERT INTO student(student_no. first_name. last_name. email. phone, enrolment_year) VALUES(2982091", Test', Yestington’, Yest student@uni.acu... Emor Code: 1062. Duplicate entry 2982091 for key ‘student student_no"
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Student_no VARCHAR(7) NOT NULL UNIQUE,
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CREATE PROCEDURE sp_Addembership(
I pelub_id 1T,
I p_student_t4 11,
I p_stare.date OATE,
I p_role vARCHAR(30)
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SELECT * FROM audit_log ORDER BY audit_id DESC LINIT 25;
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INSERT INTO student(student_no, first_name, last_name, email, phone, enrolment_year)
VALUES('2982091°', 'Test', 'testington', 'test.student@uni.ac.uk', NULL, 2025);
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& CREATE TABLE student (
Student_id INT AUTO_INCREMENT PRIMARY KEY,
Student_no VARCHAR(7) NOT NULL UNIQUE,
First_name VARCHAR(42) NOT NULL,
last_name VARCHAR(48) NOT NULL,
email VARCHAR(100) NOT NULL UNIQUE,
phone VARCHAR(11) NULL,
enrolment_year INT NOT NULL,
creation_date DATETIME NOT NULL DEFAULT NOW(),
CHECK (enrolment_year BETWEEN 2000 AND 2100)





