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1. Introduction 

A university’s Students’ Union plays an essential role in student life, enhancing engagement through a wide range of 

clubs and societies, including academia, sporting, social and special-interest groups. As Students’ Unions expand their 

support for such clubs, reliance on paper-based records and isolated spreadsheets to manage club-related operations 

becomes increasingly inadequate. This fragmented approach leads to difficulty in tracking memberships, organising 

events, communicating announcements, and evaluating overall engagement. 

This report examines the implementation of a Campus Club Management System (CCMS), a structured database solution 

that aims to centralise club operations while improving the efficiency of club and society management. The proposed 

solution is implemented as a relational database system that supports data integrity, minimises redundancy and 

demonstrates its functionality using appropriate test data and documentation. 

 

2. Database Design 

This section aims to identify the key entities and relationships within the CCMS while explaining how the design meets 

Third Normal Form (3NF) principles. 

 

2.1 Entity Identification and Relationships 

Based on the functional requirements of the CCMS, both a set of key entities and relationships were identified, 

supporting the management of clubs, students, memberships, events, announcements, engagement and audit logging. 

Figure 1 contains an Entity Relationship Diagram (ERD) illustrating these entities and their relationships. 

[Figure. 1] 
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The seven entities identified include: 

• clubs: The clubs entity forms the foundation of the relational database system, storing key information relating 

to club and society names, categories and founding dates.  

• students: The students entity supports club memberships and event engagement, storing student specific 

information such as university identification numbers and contact details. 

• memberships: The memberships entity represents student enrolment within individual clubs and societies, 

containing foreign keys for unique student and club ids. 

• events: The events entity contains data relating to club specific events, storing event information and a foreign 

key referencing associated clubs. 

• announcements: The announcement entity stores club specific announcements, containing related information 

and a foreign key referencing club ids. 

• engagement: The engagement entity records student engagement within registered events. Foreign keys such 

as event and student id are stored along side student specific engagement status. 

• audit_log: The audit_log entity tracks changes made to tables within the database, such as membership 

insertion and deletion. Data related to the affected tables, actions and times are all stored. 

Within the proposed design, there are multiple many-to-many relationships. A student may join multiple clubs, and each 

club may have multiple students. This relationship is connected via the memberships table, recording individual 

memberships and using foreign keys to associate a single student to a single club. Similarly, student participation within 

events is connected via the engagement table, allowing multiple students to be linked to multiple events while recording 

engagement status and maintaining data integrity.  

One-to-many relationships can also be observed within Figure 1. Each individual club may organise many events or issue 

multiple announcements. Furthermore, each event may be related to multiple engagement records, allowing for 

accurate tracking of individual student participation. 

 

2.2 Normalisation to 3NF 

The proposed design for the CCMS was normalised to Third Normal Form (3NF), organising data in order to reduce 
redundancy [1]. First Normal Form (1NF) is achieved by ensuring all entries in a column are atomic and all rows are 
unique. Second Normal Form (2NF) is met by ensuring there is no partial dependency within connecting tables such as 
memberships and engagement. 3NF is satisfied by removing transitive dependency, meaning non-key values depend on 
only the primary key [2]. As a result, student, event and club data are stored within separate entities rather than 
duplicated across multiple tables. This approach reduces anomalies and supports consistency within data management. 

 

3. Implementation Documentation 

This section documents the implementation of the proposed relational database system.  

 

3.1 Table Creation and Constraints 

The relational database system was implemented via the use of MySQL in alignment with the design presented in the 

ERD shown within Figure 1.  
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[Figure. 2] 

As illustrated in Figure 2, the CCMS database schema was implemented by translating each unique entity into a 

corresponding table containing a primary key for unique record identification. In order to enforce relationships between 

individual tables, foreign keys were also applied to tables, ensuring consistency across the database. In addition, unique 

constraints were also defined in order to prevent duplicate records, further supporting data integrity. 

 

3.2 Sample Data Insertion 

With the implementation of tables, realistic sample data was inserted in order to simulate a real-world application of the 
CCMS. As shown in Figure 3 this included students, as well as several clubs, memberships, events, announcements and 
student engagement with said events. This inserted data was later used to validate table relationships and confirm that 
both primary and foreign key function as intended. 

[Figure. 3] 

 

3.3 Stored Procedures for CRUD Operations 

Stored procedures were used to implement CRUD operations, supporting maintainability and reducing the risk of 
inconsistent or incorrect queries being executed within the relational database system. Figure 4 demonstrates the 
delete_membership stored procedure, which removes membership records based on the provided membership ID. 

The procedure accepts membership_id, before starting a transaction to ensure the operation’s entire sequence is 
executed atomically [3]. After the delete operation, the number of affected rows is checked using a conditional 
statement. In the event no records are deleted a rollback is executed to prevent the invalid operation from being 
committed. If the deletion is a success, the transaction is committed.  
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[Figure. 4] 

Figure 5 displays the output of a successful execution of the stored procedure illustrated within Figure 4. 

[Figure. 5] 

 

3.4 Triggers and Auditing 

Auditing features were implemented using database triggers to automatically detect data modification events such as 
insertions and deletions. These triggers populate the audit_log table and ensure changes are both logged consistently, 
and accurately. Figure 6 illustrates the membership_insert trigger.  

[Figure. 6] 

Figure 7 illustrates the audit_log table and its associated attributes. 

[Figure. 7] 
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4. Stored Procedure and Transactional Scenario 

This section outlines a transactional scenario implemented within the proposed CCMS. As illustrated in Figure 8, this 
scenario applies to event registration, inserting a registration record and reducing the remaining event capacity by one. 
Both commands are executed within a single transaction to ensure atomicity and prevent partial updates. A conditional 
statement is used to ensure that an insert is only executed when capacity is available. If an event has reached full 
capacity a rollback is executed ensuring the preservation of data integrity. This approach prevents registrations being 
recorded without capacity being updated. 

[Figure. 8] 

 

5. Performance Tuning and Indexing 

In order to improve the speed of data retrieval, indexes were applied to related columns that are frequently used in 
both join and search operations. These include queries such as retrieving a student’s membership, listing participants for 
a specific event and filtering events by clubs. This reduces the need for full table scans and significantly reduces query 
execution time as the number of records within the CCMS [4]. Implementation of indexes is illustrated within Figure 9, 
where indexes were created on foreign key columns such as student_id, event_id, and club_id. 

[Figure. 9] 
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6. Conclusion 

In conclusion, this report has documented the design and implementation of a relational database system that supports 

the management of both clubs and societies within the CCMS. Through the implementation of a database schema, 

primary and foreign keys, stored procedures, transactions, triggers and indexing, the system ensures data integrity and 

efficient operation.  

Overall, the implementation effectively meets the functional requirements of the Students’ Union, supporting both 

scalability and maintainability. Future improvements could include the addition of more stored procedures supporting 

more advanced administrative queries. 
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