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[bookmark: _Toc1330634651]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: _Toc672683395]2. Database Design (700 words)
· Requirements 
· Entities & Attributes
· Relationships & Cardinality
· ERD
· Normalisation
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, membership, event, participation, announcement, announcement_recipient and users. “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. “participation” 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. “Users” hold the accounts of any admins or event organisers which create the events/announcements.[image: ]

The ERD I created depicts a model of the database. The entities are displayed along with their attributes and relationships with eachother using primary or 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 many-to-one 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]. I satisfied 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: _Toc63444557]3. Database Implementation (500 words)
· Table creation
· Sample data
· Testing
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.

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.

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 different clubs and showcase how students can join more than one club. 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: _Toc1794854263]4. Procedures and Transactions (300 words)
· CRUD Procedures
· Transaction scenario

[bookmark: _Toc468462963]5. Auditing (200 words)

[bookmark: _Toc465702372]6. Performance Tuning Enhancement (Indexing) (200 words)
· Frequent Queries
· Index Strategy

[bookmark: _Toc932264037]7. Conclusion (200 words)
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