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Universities rely heavily on student clubs and societies to enhance campus life, promote engagement, and support academic, cultural, and social development. At present, the Students’ Union manages club-related activities using paper records and isolated spreadsheets. This fragmented approach leads to data redundancy, limited visibility of student participation, and inefficiencies in reporting and decision-making.

The Campus Club Management System (CCMS) is designed to address these challenges by providing a centralized relational database solution. The system supports the management of clubs, students, memberships, events, participation tracking, and official communications. This project demonstrates how relational database principles, transaction management, and performance optimization techniques can be applied to a real-world organizational scenario.
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The core entities identified in the CCMS are:

· Students: stores personal and enrollment details of students.
· Clubs: represents all registered clubs and societies.
· Club Categories: classifies clubs into academic, cultural, sports, etc.
· Memberships: resolves the many-to-many relationship between students and clubs.
· Events: records meetings, workshops, and activities organized by clubs.
· Event Attendance: tracks student participation in events.
· Announcements: stores official communications sent to club members.
· Audit Logs: records changes made to key tables for accountability.

Relationships were designed to reflect real-world constraints. For example, a student can join multiple clubs, and each club can have many students, which is implemented using the “memberships” associative table.
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The database schema was normalized to “Third Normal Form (3NF)”:

· Each table represents a single entity.
· All non-key attributes are fully functionally dependent on the primary key.
· No transitive dependencies exist.

Normalization reduces redundancy, ensures data integrity, and simplifies maintenance, which is consistent with best practices in relational database design.
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Tables were created using SQL `CREATE TABLE` statements with clearly defined primary keys and foreign keys. UUIDs were used for primary keys to ensure uniqueness and scalability.
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Data integrity was enforced using:

· Primary key and foreign key constraints to maintain referential integrity.
· UNIQUE constraints (e.g., student numbers and club names).
· CHECK constraints to validate logical rules such as positive event capacity and valid membership dates.
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Realistic sample data was inserted to simulate real-world operation, including multiple clubs, students with multiple memberships, events, and attendance records.
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Triggers were implemented to automatically log INSERT, UPDATE, and DELETE operations into the audit_logs table. This supports traceability and accountability, which is essential for administrative auditing.
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4. Stored Procedures and Transactional Scenario

[bookmark: _Toc217150835]4.1 CRUD Stored Procedures

Stored procedures were developed for Insert, Update, and Delete operations. Each procedure uses explicit transaction control (`BEGIN`, `COMMIT`, `ROLLBACK`) to ensure atomicity.

For example:

· A student creation procedure commits only if the student number is unique.
· If a constraint violation occurs, the transaction is rolled back to preserve consistency.
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A complex transactional procedure was implemented to:

1. Create a new student record.
2. Enroll the student in multiple clubs.
3. Create an initial announcement.

If any step fails (e.g., duplicate data or inactive club), the entire transaction is rolled back. This demonstrates the ‘ACID properties’, particularly atomicity and consistency.
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[bookmark: _Toc217150838]5.1 Indexing Strategy

Secondary indexes were created on performance-critical columns, including:

· `student_number` and `email` in the students table.
· `student_id` and `club_id` in the memberships table.
· `event_date` in the events table.

These columns are frequently used in WHERE clauses and JOIN operations.

[bookmark: _Toc217150839]5.2 Performance Benefits

Indexing significantly improves query execution time for:

· Retrieving a student’s memberships.
· Listing members of a club.
· Finding upcoming events.

By reducing full table scans, indexing enhances system responsiveness and scalability as data volume grows.

[bookmark: _Toc217150840]6. Conclusion and Reflection

The CCMS successfully meets the Students’ Union’s requirements by providing a centralized, reliable, and scalable database solution. The system improves data integrity, supports efficient club management, and enables meaningful analysis of student engagement.

Key challenges included modeling complex relationships and ensuring transactional safety. These were addressed through normalization, associative tables, and robust transaction handling. Future enhancements could include role-based access control, integration with university authentication systems, and analytical dashboards.
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