[image: Files on shelves]




Contents
Campus Club Management System	2
Introduction	2
Database Design	2
Database Schema	2
Relationships Overview	3
Entity Relationship Diagram	3
Normalisation	4
Implementation Documentation	4
Tables and Constraints	4
Sample Data	6
Stored Procedure (Insert, Update, Delete)	7
Transactional Scenarios	9
Audit Log Table and Triggers	10
Stored Procedure and Transactional Scenario	12
Stored Procedures for Insert, Update, Delete	12
Performance Tuning Enhancement	14
Conclusion and Reflection	15
References	15




[bookmark: _Toc219341940]Campus Club Management System
[bookmark: _Toc219341941]Introduction
The Campus Club Management System (CCMS) was developed to centralise and streamline the management of student clubs, memberships, and events at a university. Currently, these operations are handled through paper-based records and isolated spreadsheets, making it difficult to track participation, organise events, and maintain up-to-date membership information.
This report documents the design and implementation of the CCMS database. It presents the relational schema, explains the decisions behind table structures and constraints, demonstrates stored procedures and triggers for managing data and auditing changes, and illustrates a transactional scenario with conditional rollback to maintain data integrity. The report also discusses performance considerations, including indexing.
[bookmark: _Toc219341942]Database Design
[bookmark: _Toc219341943]Database Schema
The design started as a written concept, identifying the necessary entities and their attributes. The Audit Log table was intentionally left out of this initial relational design, as it is a stand-alone logging table rather than a relational entity. Each record in the audit log represents an action performed on another table (insert, update, delete) and is independent of the original row.
STUDENTS: student_id (Primary Key), first_name, last_name, email, phone, course. CLUBS: club_id (Primary Key), club_name, club_description, category, founding_date, club_status.
EVENTS: event_id (Primary Key), club_id (Foreign Key), event_name, event_type, event_date, venue, attendance_limit, restriction. 
MEMBERS: member_id (Primary Key), student_id (Foreign Key), club_id (Foreign Key), join_date, membership.
EVENT_ATTENDANCE: attendee_id (Primary Key), event_id (Foreign Key), member_id (Foreign Key), attendance_status. 
ANNOUNCEMENTS: announcement_id (Primary Key), club_id (Foreign Key), title, message, date_sent.

[bookmark: _Toc219341944]Relationships Overview
1. STUDENTS ↔ CLUBS
· Many-to-many → MEMBERS (associative entity)
2. CLUBS → EVENTS
· One-to-many
3. MEMBERS ↔ EVENTS
· Many-to-many → EVENT_ATTENDANCE (associative entity)
4. CLUBS → ANNOUNCEMENTS
· One-to-many

[bookmark: _Toc219341945]Entity Relationship Diagram
Figure 1: ERD create using DrawIO.com [1]
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[bookmark: _Toc219341946]Normalisation
In this project, First Normal Form (1NF) was applied by ensuring that each table stores atomic values only, such as one email address per student and one membership record per student–club combination, with no repeating groups. Second Normal Form (2NF) was achieved by separating data into appropriate junction tables, such as members and event_attendance, so that all non-key attributes depend on the whole primary key rather than only part of it. Third Normal Form (3NF) was enforced by removing transitive dependencies, for example by storing club details, event details, and membership details in separate tables, ensuring that non-key attributes depend solely on their table’s primary key. This design reduces redundancy and supports consistent updates across the system [2, pp. 130-136].
[bookmark: _Toc219341947]Implementation Documentation
[bookmark: _Toc219341948]Tables and Constraints
There are a total of six tables in the relational design, with one additional table used for auditing purposes. Four of these tables represent core entities: Students, Clubs, Events, and Announcements. Two tables, Members and Event_Attendance, are associative (junction) tables used to model many-to-many relationships. The final table, the Audit_Log, is a stand-alone logging table designed to record database activity and is not part of the core relational structure.
Students Table
Figure 2: SQL for students table.
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The Students table is intentionally simple, as its primary role is to support and populate the core components of the CCMS project, namely memberships, clubs, and events. In practice, the Students Union would likely access student records relationally rather than manage them directly, as ownership of student data would typically sit with a central university system. As a result, the table focuses only on essential attributes. Data integrity is enforced through NOT NULL constraints on required fields and a UNIQUE constraint on email addresses to prevent duplicate student records [3, pp. 123-135].

Events Table
Figure 3: SQL for events tables.
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The Events table includes an ENUM attribute with both NOT NULL and DEFAULT constraints to help ensure that each event is categorised consistently, even if a specific type is not explicitly provided during insertion [3, pp. 123-135]. 
Members Table
Figure 4:SQL for members table.
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On the Members table, a UNIQUE constraint was applied to the combination of student_id and club_id, ensuring that a student cannot hold membership in the same club more than once [3, pp. 123-135].
The database uses a combination of primary key, foreign key, uniqueness, and value-based constraints to ensure that records are valid, relationships between tables are maintained correctly, and duplicate or incomplete data is avoided.

[bookmark: _Toc219341949]Sample Data

Sample data was inserted into all tables to demonstrate the functionality of the database. Students were added with unique emails to satisfy constraints, while clubs were created to cover a range of categories and statuses. Memberships and event attendance records were populated to illustrate how students join clubs and events. Events included attendance limits to test constraints, and announcements were added to simulate club communications. These insertions allowed triggers, foreign keys, and stored procedures to be tested, confirming the database operates as intended.
Figure 5: SQL insert for populating students table.
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Figure 6:SQL insert for populating clubs table.
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Figure 7:SQL insert for populating members table.
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[bookmark: _Toc219341950]Stored Procedure (Insert, Update, Delete)
Below are the stored procedures created to manage the Clubs table, including insert, update, and delete operations. These procedures allow controlled modification of club records while enforcing constraints and maintaining data integrity. 
Insert Club
Figure 8: Procedure Call for Insert Club.
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Figure 9: Club table showing new club inserted successfully.
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Figure 10: SQL for inserting a new club.
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Update Club
Figure 11:Procedure Call for update Club.
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Figure 12: Club table showing club updated successfully.
[image: ]
Figure 13: SQL for updating a club.
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Delete Club
Figure 14:Procedure Call for deleting Club.
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Figure 15:Club table showing club deleted successfully.
[image: ]
Figure 16:SQL for deleting a club.
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[bookmark: _Toc219341951]Transactional Scenarios
Each procedure uses transaction handling, starting with START TRANSACTION, and committing only if all conditions are met. If any constraint or check fails, a ROLLBACK occurs to undo changes. For example, when adding a member to an event, the procedure checks both the attendance limit and membership level; if the member is not eligible, the transaction is rolled back. This approach ensures that invalid or partial changes are never applied to the database.
Add Member to Event
Procedure is called (Figure 17) and inserts member into the Event Attendance table. It then checks the event capacity, if the event is above capacity a ROLLBACK occurs. In the example below there is plenty of room and the member is added to the table (Figure 18).
Figure 17: Procedure call to add member to event.
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Figure 18: Event Attendance table showing member added event successfully.
[image: ]

Add Member to Premium Event
Procedure is called with the parameter that membership must be premium (Figure 19). The members table shows that member id 11 is NOT a premium member (Figure 20). The Action Output log shows that the call has completed successfully (Figure 21). However, in the Event Attendee table (Figure 22) no change has occurred, this is due to the ROLLBACK.
Figure 19: Procedure call to add a premium member to event.
[image: ]
Figure 20:Member table displaying that member id 11 is NOT a premium member.
[image: ]
Figure 21: Action Output log showing the call was successful.
[image: ]
Figure 22:Event Attendee table showing no member id 11, due to rollback.
[image: ]

[bookmark: _Toc219341952]Audit Log Table and Triggers
The audit log was implemented to provide a persistent record of significant changes made to the database, supporting accountability and future review. Rather than being part of the core relational model, the audit log is designed as a stand-alone table that records metadata about actions performed on other tables, such as inserts, updates, and deletes. Database triggers were used to automatically populate the audit log whenever a change occurs, ensuring that auditing is consistent and cannot be bypassed by user actions or application logic. This approach reduces redundancy in application code and guarantees that all relevant changes are captured centrally. Using triggers for auditing also helps maintain data integrity by separating operational data from historical change records while still preserving a reliable trail of activity across the system.
Figure 23: SQL for the Audit Log table.
[image: ]
The following figures show examples of the Audit Log table recording actions performed during the previous stored procedure demonstrations. Figure 24 illustrates the insertion of the Game Development club, Figure 25 shows the club being updated with a revised description and an Inactive status, and Figure 26 records the deletion of the club.
Figure 24: Audit Log table logging the insert for the ‘Game Development’ club.
[image: ]
Figure 25:Audit Log table logging the update to 'Game Development' club.
[image: ]
Figure 26: Audit Log table logging the deletion of the 'Game Development' club.
[image: ]

[bookmark: _Toc219341953]Stored Procedure and Transactional Scenario
[bookmark: _Toc219341954]Stored Procedures for Insert, Update, Delete
Stored procedures were implemented to manage core database operations in a controlled and consistent manner. Separate procedures were created to support insert, update, and delete operations for key entities such as clubs, events, memberships, and event attendance. Encapsulating these operations within stored procedures improves maintainability, enforces business rules at the database level, and reduces the risk of invalid data manipulation.

Rollback and Commit logic
A more advanced transactional scenario was also implemented to demonstrate conditional commit and rollback behaviour involving multiple validation steps. This procedure was designed to add a member to an event while enforcing attendance limits and membership requirements. The procedure performs several related checks, such as verifying the event’s attendance capacity and confirming that the member meets the required membership criteria. All operations are executed within a single transaction.
If any validation step fails, a rollback is triggered to ensure that no partial changes are committed to the database. This prevents inconsistent states, such as registering a member for an event they are not eligible to attend or exceeding the event’s attendance limit. Only when all conditions are satisfied does the procedure commit the transaction, ensuring data integrity and consistency.
This transactional example demonstrates the practical use of rollback and commit logic in scenarios where multiple dependent operations must succeed together. 
Figure 27 and 28: SQL for add member to premium event.
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[bookmark: _Toc219341955]Performance Tuning Enhancement
To improve the efficiency of database operations in the Campus Club Management System, indexing was applied to columns that are frequently used in search conditions, join operations, and retrieval of relational data. Specifically, primary key columns and foreign key columns were automatically indexed, providing efficient access paths for queries joining students, clubs, members, events, and event attendance.
Additionally, secondary indexes were added to columns that are commonly queried, such as student_id in the Members table and event_id in the Event Attendance table. These indexes enhance performance when retrieving memberships for a particular student or attendance lists for a specific event, reducing the need for full table scans and improving query response times.
The use of indexing benefits operational tasks such as generating reports of event participation, reviewing club memberships, and checking attendance limits before adding members to events. In testing with sample data, the addition of indexes significantly reduced query execution time and improved overall database responsiveness.
By applying these performance tuning strategies, the system efficiently supports frequent and critical queries, ensuring smooth operation as the database scales to handle larger numbers of students, clubs, and events [3, pp. 139-143].

Figure 28:SQL for creating the database indexes.
[image: ]

[bookmark: _Toc219341956]Conclusion and Reflection
The Campus Club Management System database meets the project requirements by supporting the management of clubs, student memberships, events, and event attendance. Relationships, constraints, and normalization ensure data integrity, while stored procedures and triggers enforce business rules and capture changes for auditing.
The transactional scenario demonstrates conditional commit and rollback, ensuring multi-step operations remain consistent. Indexing improves query performance for common operations, such as checking memberships and event attendance.
Challenges included handling relationships between students, memberships, and events, which were addressed through careful design and testing. Future improvements could include adding more sample data for testing, expanding event types, or introducing additional reporting queries to better analyse student engagement.
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CREATE TABLE students (
Student_id INT AUTO_INCREMENT PRIMARY KEY,
First_name VARCHAR(52) NOT NULL,
last_name VARCHAR(S6) NOT NULL,
email VARCHAR(100) UNIQUE NOT NULL,
phone VARCHAR(15),
course VARCHAR(58) NOT NULL




image3.png
CREATE TABLE events (
event_id INT AUTO_INCREMENT PRIMARY KEY,
club_id INT NOT NULL,
event_name VARCHAR(122) NOT NULL,
event_type ENUM(Mesting', "Workshop', "Activity’,"Forum’) NOT NULL DEFAULT 'Activity’,
event_date DATETIME NOT NULL,
venue VARCHAR(122) NOT NULL,
attendance_linit INT NOT NULL,
restriction VARCHAR(150),
FOREIGN KEY (club_id) REFERENCES clubs(club_id)
)5
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CREATE TABLE members (
member_id INT AUTO_INCREMENT PRIMARY KEY,
Student_id INT NOT NULL,
club_id INT NOT NULL,
Join_date DATE NOT NULL,
membership ENUM('Basic’,"Premiun’,"Staff') NOT NULL DEFAULT ‘Basic',
UNTQUE (student_id, club_id),
FORETGN KEY (student_id) REFERENCES students(student_
FORETGN KEY (club_id) REFERENCES clubs(club_id)
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INSERT INTO students (first_name, last_name, email, phone, course) VALUES
(‘Olivia®, 'Brown’, "olivia.brown@example.con’, 07700123456, ‘Computer Science'),
(Lian’, ‘Smith', ‘liam.smithexample.con’, '67700123457", 'Mechanical Engineering'),
(*Emma’, *Johnson®, ‘emma. johnson@example. con’, 07700123458', ‘Mathematics'),
(“Noah', “Williams', 'noah.williamsgexample.con’, '07706123459', ‘Physics'),

(Ava’, *Jones’, ‘ava.jonesgexample.con’, '@7760123460", 'Biology'),

(Ethan’, "Taylor®, ‘ethan.taylor@example.con’, '07700123461', 'Chemistry'),
(*Sophia’, "Davis’, 'sophia.davisgexample.con’, '07700123462', ‘History'),

(‘Mason®, “Miller’, 'mason.miller@example.com’, '67700123463', 'Economics'),
(‘Tsabella’, "Wilson', 'isabella.wilsongexample.com’s '67700123454", ‘Philosophy’)s
(*Lucas’, "Moore’, 'lucas.moore@example.com’s '67700123465", 'Engineering’);
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INSERT INTO clubs (club_name, club_description, category, founding date, club_status) VALUES

(*Coding Society’, "A club for students interested in programming and software development', ‘Academic’, '2015-09-01', 'Active’),
(*Photography Club’, 'Exploring photography techniques and creative projects’, 'Hobbies', '2018-02-15', Active’),
(*International Society’, ‘Celebrating cultural diversity on campus’, 'Cultural', '2012-10-10", 'Active’),

(*Football Club', ‘Weekly training and competitive matches', 'Sports’, '2016-06-20', *On Break');
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INSERT INTO members (student_id, club_id, join_date, membership) VALUES
(1, 1, "2024-09-20", 'Basic’),

(2, 1, '2024-09-21", “Premiun’),

G, 2, "2024-10-01", 'Basic’),

(@, 3, '2024-09-25", 'Staff’),

(55 1, "2024-10-65", 'Basic’),

(65 4, "2024-09-30", 'Basic’),

@, 3, "2024-10-16", 'Basic’);
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CALL add_club('Game Development','Create indie projects, partake in GameJams','Hobbies',’2626-01-14",Active’)
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dubid  dub_name dub_description category  founding_date  dub_status.

1 Codng Socety ‘Adub for students nterested in programming a... Academic 20150901 Active
2 Photography b Exploring photography techriques and creative ... Hobbies  201802-15  Active
3 International Society  Celebrating cuturaldiversity on campus. Citral D010 Actve
4 Footbal Club Weekdy training and competitve matches Sports 0100620 Onsresk
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DELIMITER $5

CREATE PROCEDURE add_club (IN p_club_name VARCHAR(SG), IN p_description VARCHAR(255), IN p_category ENUM('Academic’, Hobbies', Cultural',’Sports’),
IN p_founding_date DATE, IN p_status ENUM('Active’, Inactive’,’0n Break')

)
BEGIN
START TRANSACTION;
INSERT INTO clubs (club_name, club_description, category, founding_date, club_status)
VALUES (p_club_name, p_description, p_category, p_founding date, p_status);
comnT;
ENDSS.

DELIMITER 5
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CALL update_club(19, 'Change Discription’, Inactive’
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DELIMITER $5
CREATE PROCEDURE update_club (IN p_club_id INT, IN p_description VARCHAR(255), IN p_status ENUM('Active’,'Inactive’,’0n Break'))
BEGIN

START TRANSACTION;

UPDATE clubs

SET club_description = p_description,
club_status = p_status

WHERE club_id = p_club_id;

comnT;
ENDSS.
DELIMITER ;
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CALL delete_club(10
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DELIMITER $$
CREATE PROCEDURE delete_club (IN p_club_id INT)
BEGIN

START TRANSACTION;

DELETE FROM clubs
WHERE club_id = p_club_id;

comnT;
ENDSS.
DELIMITER ;




image17.png
CALL add_member_to_event(5,10);
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CALL add_member_to_premium_event(6,11, Premiun’);
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© 195 01:40:24 SELECT " FROM ccms_db event_attendance LIMIT 0. 1000

© 195 014034 CALL add menier fo_prenum_ever(6 11 Premim)

© 157 01:40:44 SELECT * FROM coms_db.event_ttendance LIMIT 0, 1000
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CREATE TABLE audit_log (
audit_id INT AUTO_INCREMENT PRIMARY KEY,
table_name VARCHAR(50),
record_id INT,
action_type ENUM('TNSERT',"UPDATE ", "DELETE"),
old_values TEXT,
new_values TEXT,

action_time DATETIME DEFAULT CURRENT_TIMESTAMP
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DELIMITER 35
CREATE PROCEDURE add_member_to_premium_event(
N p_event_id INT,
IN p_member_id INT,
IN p_required_status ENUM('Premiun’,’Staff')
)
BEGIN
- Variables
DECLARE v_current_attendance INT;
DECLARE v_limit INT;
DECLARE v_membership ENUM('Basic', Premiun’, Staff');

-~ Get event's attendance limit
SELECT attendance_limit INTO v_limit
FROM events

WHERE event_id = p_event_id;

START TRANSACTION;
-~ Step 1: Insert member

INSERT INTO event_attendance (event_id, member_id, attendance_status)
VALUES (p_event_id, p_member_id, 'Registered’);




image28.png
-~ Step 2: Check membership status
SELECT membership INTO v_membership
FROM members

WHERE member_id = p_member_id;

TF v_membership !
ROLLBACK;
-~ exit procedure naturally
D 1F;

p_required_status THEN

-~ Step 3: Check attendance limit
SELECT COUNT(*) INTO v_current_attendance
FROM event_attendance

WHERE event_id = p_event_id;

IF v_current_attendance > v_limit THEN
ROLLBACK;
-~ exit procedure naturally

END IF;

-~ Step 4: Everything is okay » commit
comT;

ENDSS.
DELIMITER 5
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-- Indexes:

-~ Quickly find all members of a club
CREATE INDEX index_members_by_club ON members(club_id);

-~ Quickly find all events for a club
CREATE INDEX index_events_by_club ON events(club_id);

-~ Quickly find all attendees of an event
CREATE INDEX index_attendance_by_event ON event_attendance(event_id);

-~ Quickly find events a member is attending
CREATE INDEX index_attendance_by_member ON event_attendance(member_id);

-~ Quickly find announcements by club

CREATE INDEX index_announcements_by_club ON announcements(club_id);
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