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[bookmark: introduction][bookmark: _Toc219302645]1. Introduction
Student clubs and societies play a vital role in enhancing campus life and student engagement within a university environment. When club-related data is maintained using paper-based records or isolated spreadsheets, issues such as data redundancy, inconsistency, and limited accessibility commonly arise. Relational database systems are widely adopted to address these challenges by providing structured storage, integrity enforcement, and efficient querying capabilities [1], [2].
This report presents the design and implementation of the Campus Club Management System (CCMS), a relational database developed using MySQL 8.x. The primary objectives of the system are to ensure data integrity, minimise redundancy through normalisation, enforce business rules at the database level, and support efficient data retrieval. The report documents the design rationale, implementation approach, and performance considerations underpinning the final solution, with reference to established database design principles [1], [3].

[bookmark: database-design][bookmark: _Toc219302646]2. Database Design
[bookmark: entity-identification][bookmark: _Toc219302647]2.1 Entity Identification
Based on the functional requirements described in the case study, the following core entities were identified:
· Student: Stores personal and academic details of students registered at the university.
· Club: Represents student clubs and societies supported by the Students’ Union.
· Membership: Resolves the many-to-many relationship between students and clubs while recording roles and membership status.
· Event: Records events organised by clubs, including scheduling and capacity details.
· EventParticipation: Tracks student participation in club events.
· Announcement: Stores official communications issued by clubs.
Each entity represents a single real-world object, and surrogate primary keys were used to simplify relationships and improve performance. This approach aligns with best practices in relational database design [1], [2].
[bookmark: entity-relationships][bookmark: _Toc219302648]2.2 Entity Relationships
The database implements the following relationships:
· A student may join multiple clubs, and a club may have multiple students. This many-to-many relationship is resolved using the Membership junction table.
· A club may organise multiple events, but each event is associated with exactly one club.
· A student may attend multiple events, and each event may have multiple participants. This many-to-many relationship is resolved using the EventParticipation table.
· A club may issue multiple announcements over time.
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1
:
Entity Relationship Diagram (ERD) for the Campus Club Management System (CCMS)
)All relationships are enforced using foreign key constraints to maintain referential integrity, as recommended in relational database theory [1].

[bookmark: normalisation-to-third-normal-form-3nf][bookmark: _Toc219302649]2.3 Normalisation to Third Normal Form (3NF)
The database schema was normalised to Third Normal Form (3NF) to eliminate redundancy and ensure data consistency [1], [2]:
· First Normal Form (1NF): All attributes contain atomic values, and there are no repeating groups.
· Second Normal Form (2NF): All non-key attributes depend on the whole primary key, particularly in the Membership and EventParticipation tables.
· Third Normal Form (3NF): There are no transitive dependencies; non-key attributes depend only on the primary key.
Normalisation improves data integrity and simplifies maintenance by reducing update anomalies [2].
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[bookmark: table-creation-and-constraints][bookmark: _Toc219302651]3.1 Table Creation and Constraints
The database was implemented using the InnoDB storage engine in MySQL 8.x to support transactions and foreign key constraints [3]. Each table includes:
· Primary key constraints to enforce entity integrity.
· Foreign key constraints to maintain referential integrity between related tables.
·  (
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CCMS schema showing tables, triggers, and stored procedures in MySQL Workbench
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AI-generated content may be incorrect.]UNIQUE constraints to prevent duplicate records, such as student email addresses and club names.
· CHECK constraints to enforce valid domains for attributes including membership roles, club status, event types, and participation status.

These constraints ensure that only valid and consistent data can be stored in the database.
[bookmark: sample-data-population][bookmark: _Toc219302652]3.2 Sample Data Population
Realistic sample data was inserted into all tables, including students, clubs, memberships, events, event participation, and announcements. This data was used to test relationships, validate constraints, and demonstrate the behaviour of triggers and stored procedures under realistic operating conditions.
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Figure 3:Sample records inserted into the Student table
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 (
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4
:
Query output showing student memberships and assigned roles
)[image: ]Triggers were implemented to enforce key business rules at the database level, ensuring that integrity is preserved regardless of the application accessing the data [3]. The main triggers include:

· Single Active Membership Rule: Prevents a student from holding more than one active membership in the same club at any given time.
·  (
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:
Event capacity and current attendance values used for capacity enforcement
)[image: ]Event Capacity Rule: Prevents students from registering for an event once its defined capacity has been reached.

These rules are enforced using BEFORE INSERT and BEFORE UPDATE triggers combined with error signalling.
[bookmark: auditing-mechanisms][bookmark: _Toc219302654]3.4 Auditing Mechanisms
An auditing mechanism was implemented using a dedicated MembershipAudit table and an AFTER UPDATE trigger. The trigger records changes to membership roles, capturing the previous and new values along with a timestamp. Auditing supports accountability and enables historical analysis of changes, which is a common requirement in real-world database systems [1].

[bookmark: X7be5074e3d1273ff7c4af2d10fbd1ca7000a2b4][bookmark: _Toc219302655]4. Stored Procedures and Transactional Scenarios
[image: ]Stored procedures were created to support CRUD (Create, Read, Update, Delete) operations on membership data. These procedures encapsulate database logic and include explicit transaction control using START TRANSACTION, COMMIT, and ROLLBACK to ensure atomicity and consistency [3].

Figure 6:Successful execution of stored procedure resulting in a committed transaction
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Figure 7:Trigger preventing event registration once capacity is reached
A transactional stored procedure was implemented to manage event registration safely. As shown in Figure 8, the procedure uses explicit transaction control with START TRANSACTION, COMMIT, and a rollback handler to ensure atomicity.
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Figure 8:Stored procedure implementing transactional event registration with rollback handling
A transactional scenario was also implemented for event registration. The procedure registers a student for an event within a transaction. If the event capacity constraint is violated, a trigger raises an exception, causing the transaction to roll back automatically. This demonstrates the correct use of transactions to maintain data integrity in the presence of errors or rule violations [1], [3].
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 (
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:
Indexes applied to the Membership table to support join and lookup performance
)[image: ]To improve query performance, secondary indexes were created on frequently queried columns, particularly foreign key attributes used in join operations. A composite index was also applied to support efficient retrieval of events by club and date.

Indexing reduces query execution time and improves overall system scalability, especially as data volumes increase [1], [2].

[bookmark: conclusion-and-reflection][bookmark: _Toc219302657]6. Conclusion and Reflection
The Campus Club Management System successfully meets the functional and technical requirements outlined in the case study. The final solution provides a fully normalised relational database that supports efficient club management, membership tracking, event organisation, auditing, and performance optimisation.
Key challenges included managing many-to-many relationships and enforcing complex business rules such as event capacity limits. These challenges were addressed using junction tables, constraints, triggers, and transactional stored procedures. Overall, the project demonstrates a sound understanding of relational database principles and their practical application in a real-world scenario.
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BEGIN
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DECLARE EXIT HANDLER FOR SQLEXCEPTION BEGIN ROLLBACK; END;
START TRANSACTION;
INSERT INTO EventParticipation
(EventIn, StudentID, Participationstatus)
VALUES
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comnT;
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