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[bookmark: _Toc218005194]Introduction
Key members from Student Clubs have approached me to design and implement a relational database system that meets their requirements to be able to see all club activities, current and former members and a way to track and trace audits. The solution I have proposed to them will support data integrity, minimise redundancy, and provide efficient storage, retrieval, and management of club-related information. My implementation will demonstrate the system’s functionality using suitable test data and be accompanied by clear documentation as a prototype.
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The above ERD (Entity Relationship Diagram) was created using draw.io to visually model the structure of the Campus Club Management System and to identify entities, attributes and relationships. The ERD was designed following Third Normal Form (3NF) to minimise redundancy and improve consistency across related tables. According to an article written by Solmaz Kolahi and Leonid Libkin, “3NF has the least amount of redundancy among all dependency-preserving normal forms.“  [1]
PK is short for Primary Key. Primary Keys are used to identify unique values to identify a record in a table, for example a student number. “Primary keys play an important role in relational databases by reinforcing data integrity and enabling successful data retrieval.” [2]
FK is short for Foreign Key. Foreign Keys are like Primary Keys, however  “A Foreign Key is a field (or collection of fields) in one table, that refers to the Primary Key in another table.” [3]
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Student table
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Club table
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Club Events table
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Club Membership table
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Club Event Attendance Table
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Club Communications table
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Club Committees Roles table
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Club 
[image: A screenshot of a computer

AI-generated content may be incorrect.] 
Student
[image: A screenshot of a computer code

AI-generated content may be incorrect.]
Club Committee Roles 
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Club Communications
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Club Events
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Club Event Attendance
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Club Membership
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Testing AddStudent procedure
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Testing End Club Membership
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Testing deactivation
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Scenario: Student joins but the club is deactivated.
Transactions have been implemented to ensure atomicity and consistency, two of the key properties of ACID-compliant database systems (Atomicity Consistency Isolation and Durability). Guaranteeing that the database operations complete fully or are safely rolled back if an error has occurred.  According to the MySQL documentation “With START TRANSACTION, autocommit remains disabled until you end the transaction with COMMIT or ROLLBACK. The autocommit mode then reverts to its previous state.” [4]
Add Student
A new student is enrolling into the University, so their details are added to the database.
The procedure starts the transaction and inserts the student’s details into the table called “Student”.
If the insertion is successful, the procedure commits the changes. If there is an issue such as a duplicate email or other issues, the transaction rolls back. This ensures atomicity that either the student is fully added or no changes occur to the table.
Ending Club Membership
After joining a club, the student may decide to leave. Perhaps to focus on their studies or they did not enjoy the club as much as they hoped.
The EndClubMembership procedure marks the student’s membership as ‘left’ by setting the Left_date to the current date in the table.
Transaction handling ensures data integrity by checking if the membership_id does not exist or if the student has already left, the procedure rolls back, leaving no changes to be made.
If the membership_id exists and the update is successful, the procedure commits the change to the table.
Club being deactivated
In some cases, clubs may need to be closed either by choice or through no fault of the club. For example, founding members have left the university and the management responsibilities are left unfilled. 
The DeactivateClub procedure updates the club’s status from active to inactive.
The transaction checks if the club is already inactive, the procedure rolls back making no changes to the table.
If status is changed from active to inactive, the procedure will apply the changes and make sure they are committed.
Once the status is updated in the table, the automatic trigger inserts a message into the Club_communications table. Notifying the members that the club has been deactivated.
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Below are some examples that can happen with the stored procedures failing.
If the AddStudent procedure fails, no new student is added to the Student table.
If the EndClubMembership fails by a membership_id not being found, no membership changes happen to the Membership table.
Although not strictly a failure, if DeactivateClub runs and a club already flagged as being inactive. The club status remains unchanged, and no announcement is generated in the Announcement table.
These failure scenarios demonstrate that the procedures combined with the transactions make sure that data integrity is accurate and consistent 

Performance Tuning Enhancement
To help with performance, secondary indexes have been created to speed up searches, joins and WHERE clause filtering. This can help load times when creating reports or dashboards with tools like PowerBI and Tableau.

Indexes significantly improve query performance by reducing the number of rows scanned during a search or a join between tables. This is commonly used in large datasets. According to MySQL documentation “Without an index, MySQL must begin with the first row and then read through the entire table to find the relevant rows. The larger the table, the more this costs.” [5]
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· Student email: This has been indexed as each email is unique to every student. Making it faster to search for a student, as there are common first and last names for example John Smith.
· Club Status: Has been indexed to filter faster as a club can only be active or inactive.
· Membership: Has been indexed to optimize joins between students and clubs. By doing this, it can make event and membership reports more efficient to run.
· Announcements: Has been indexed to retrieve club messages quicker for a club dashboard, improving dashboard load times.
The indexes will reduce load times by not needing to do a full table scan.  This allows for SQL statements to locate relevant rows directly. Improving SQL Query speeds and will ensure that both transactional operations (like the stored procedures created) and reporting tasks will run efficiently, even as the dataset grows as more students enrol into university and join clubs.
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To conclude on creating a database management system for the Student Union, I believe that the core requirements have been met to help them move over from their paper-based system to an electronic one. 
Challenges faced
One of the biggest challenges faced was the scope of creating a database from scratch was not being able to see their paper copies to help them migrate to the new system. Due to this the deciding on what the foreign keys in each table was a priority and making sure each table created would fit the flow of what the Union needed.

Improvements
To improve upon this management system in its current form, merging the Club_membership and Club_committee_roles into one table as you can be in a club as just a member or be in the club and have a role.
Creating an Audit table that records club changes, membership change and event updates to make tracking history of the club easier.
Adding more indexes such as a composite index for more multi-column queries such as finding what clubs a student belongs to.
Adding more stored procedures to help with the ease of use instead of the three that are there. The main ones that would be beneficial to have would be to add a new club, update a student’s details, update club membership and club committee roles.

Reflection
Overall, the database provides a strong foundation for the Student Union to move over to a digital database instead of using paper with optimisation and scalability in the future.
Developing the database has highlighted the importance of careful planning and understanding requirements before implementation. Designing foreign keys, relationships and constraints prevented data integrity issues later down the line.
Transactional stored procedures reinforced the need for balancing functionality and performance along with indexing other columns.
Overall thinking about scalability and thinking outside of just a database with tables and instead of thinking of audits and creating reports have helped design a database that is structured and will help with decision making.
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Form Editor Navigate:

club_events

Table:

CREATE TABLE “club_events® (
“Event_id" int(11) NOT NULL AUTO_INCREMENT,

“Event_name’ varchar(100) NOT NULL,

“Event_type" varchar(50) DEFAULT NULL,
“Event_location™ varchar(100) DEFAULT NULL,

*Event_date’ date DEFAULT NULL,
*Club_id" int(11) NOT NULL,
Create Table:  pRi\MARY KEY (Event_id'),
KEY “Club_id" (Club_id"),
CONSTRAINT “club_events_ibtk_1° FOREIGN KEY ('Club_id") REFERENCES "Club’ ('Club_id")
) ENGINE=InnoDB DEFAULT CHARSET=uti8mb4 COLLATE=utf8mb4_general_ci
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Table:

CREATE TABLE “club_membership (
“Membership_id" int(11) NOT NULL AUTO_INCREMENT,
*Club_id" int(11) NOT NULL,
*Student_id" int(11) NOT NULL,
*Role’ varchar(50) DEFAULT NULL,
“Joined_date” date DEFAULT curdate(),
‘Left_date’ date DEFAULT NULL,
Create Table:  pRiMARY KEY (Membership_id'),
KEY “Club_id" (Club_id),

KEY "Student_id" ('Student_id"),
CONSTRAINT “club_membership_ibfk_1" FOREIGN KEY (' Club_id") REFERENCES "Club’ ('Club_id"),

CONSTRAINT “club_membership_ibfk_2" FOREIGN KEY ("Student_id") REFERENCES "Student” ('Student_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci
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Table:

CREATE TABLE "Club_event_attendance’ (
“Attendance_id" int(11) NOT NULL AUTO_INCREMENT,
“Event_id" int(11) NOT NULL,

“Student_id" int(11) NOT NULL,

“Status® enum(‘attended’,'absent','excused’) DEFAULT 'attended',
PRIMARY KEY (‘Attendance_id"),

KEY “Event_id" (‘'Event_id’),

Create Table: vy student_id" (Student_id"),
CONSTRAINT "club_event_attendance_ibfk_1° FOREIGN KEY ( Event_id") REFERENCES "Club_events® ('Event_id),

CONSTRAINT ‘club_event_attendance_ibfk_2" FOREIGN KEY (*Student_id") REFERENCES "Student” (*Student_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci
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Table:

CREATE TABLE "Club_communications™ (
“Announcement_id" int(11) NOT NULL AUTO_INCREMENT,
“Title" varchar(100) NOT NULL,

“Message™ text NOT NULL,

“Club_id" int(11) NOT NULL,
“Date_sent” date DEFAULT curdate(),
PRIMARY KEY (*Announcement_id’),

Create Table: gy Gjyb_id* (Club_id'),
CONSTRAINT club_communications_ibfk_1° FOREIGN KEY ('Club_id") REFERENCES "Club® ('Club_id")

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci
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Table:

CREATE TABLE "Club_committee_roles™ (
*Role_id" int(11) NOT NULL AUTO_INCREMENT,
*Club_id" int(11) NOT NULL,
*Role” varchar(50) NOT NULL,
*Student_id" int(11) NOT NULL,
*Role_start' date DEFAULT NULL,
*Role_end’ date DEFAULT NULL,
Create Table:  pRi\MARY KEY (Role_id"),
KEY “Club_id" (Club_id),
KEY “Student_id" (Student_id"),
CONSTRAINT "club_committee_roles_ibfk_1* FOREIGN KEY ( Club_id") REFERENCES “Club’ ('Club_id"),
CONSTRAINT “club_committee_roles_ibfk_2' FOREIGN KEY ( Student_id") REFERENCES “Student' ('Student_id")
) ENGINE=InnoDB DEFAULT CHARSET=uti8mb4 COLLATE=utf8mb4_general_ci
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—  for Club

INSERT INTO Club (Club_name, Club_description, Club_type, Date_Created, Founder, Club_status)
VALUES

('Science Club', 'A club for science enthusiasts', 'Academic', '2023-01-10', 1, 'active'),
('Math Club', 'Exploring math challenges', 'Academic', '2023-02-15', 2, 'active'),

('Drama Club', 'Theater and acting', 'Arts', '2023-03-05', 3, 'active'),

('Chess Club', 'Chess competitions', 'Sports', '2023-04-20', 4, 'active'),

('Manga Club', 'Talking about latest Manga releases', 'Literature', '2023-05-18', 5, 'active'),
('Music Club', 'Instruments and singing', 'Arts', '2023-06-12', 6, 'active'),

('Debate Club', 'Public speaking and debate', 'Academic', '2023-07-08', 7, 'active'),
('Photography Club', 'Capturing moments', 'Arts', '2023-08-22', 8, 'active'),

('Gaming Club', 'Video game enthusiasts', 'Recreational', '2023-09-30', 9, 'active'),
('Environment Club', 'Eco-friendly projects', 'Community', '2023-10-15', 1@, 'active');
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INSERT INTO Student
(First_name, Last_name, email, Date_of_birth, Enrollment_status, Subject, Year_of_study)

'2004-06-03"', 'active', 'Developing Leadership and Management (BA Hons)', 2),
'Computing (Data and Information Systems) (Full-time) (BSc Hons)', 3),
'Computer Science', 2),

VALUES

('William', 'Williamson', 'William.Williamson@outlook.com',

('Theo', 'Rogerson', 'Theo.Rogerson@btinternet.com', '2005-11-09', 'active',
('Alice', 'Johnson', 'alice.johnson@outlook.com', '2001-05-12', ‘'active',

('Bob', 'Smith', 'bob.smith@outlook.com', '2000-09-23', 'active', 'Mathematics', 3),
('Carol', 'Tawel', 'carol.tawel@outlook.com', '2002-02-14', ‘'active', 'Physics', 1),
('Lee', 'Davidson', '1d1993@outlook.com', '1999-11-30', 'inactive', 'Chemistry', 4),

('Eveline',

('Frank'
('Grace'
('Hank',
("Ivy',

('Jack',

'Moore"',

'Thomas"',

'Brown', 'eveybrown@outlook.com', '2001-07-05',
, 'Wilson', 'frank.wilson@outlook.com', '2000-03-18',
, 'Taylor', 'grace.taylor@outlook.com', '2002-12-22',
'hank.moore@outlook.com', '2001-01-09', 'active',
'Sung', 'ivysung@outlook.com', '2000-06-16', 'inactive',

'jack.thomas@outlook.com', '2001-08-27"',

‘active',

‘active',

'‘Biology', 2),

‘active', 'History', 3),
‘active', 'Literature',

'Engineering', 2),
'Philosophy', 3),

'Economics’', 2);

1),
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—— for Club_committee_roles

INSERT INTO Club_committee_roles (Club_id, Role, Student_id, Role_start, Role_end) VALUES
(1, 'President', 1, '2023-01-10', '2024-01-10'),

(1, 'Secretary', 2, '2023-01-10', '2024-01-10'),

(2, 'President', 3, '2023-02-15', '2024-02-15'),

(2, 'Treasurer', 4, '2023-02-15', '2024-02-15'),

(3, 'President', 5, '2023-03-05', '2024-03-05'),

(3, 'Secretary', 6, '2023-03-05', '2024-03-05'),

(4, 'President', 7, '2023-04-20', '2024-04-20'),

(4, 'Vice President', 8, '2023-04-20', '2024-04-20'),
(5, 'President', 9, '2023-05-18', '2024-05-18'),

(5, 'Secretary', 10, '2023-05-18', '2024—05—18')4
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—— for Club_communications

INSERT INTO Club_communications (Title, Message, Club_id, Date_sent) VALUES
('Welcome Event', 'Join us for our first event of the year!', 1, '2023-01-15'),
('Math Challenge', 'Participate in the upcoming math challenge!', 2, '2023-02-20'),
('Drama Auditions', 'Sign up for auditions for our next play.', 3, '2023-03-10'),
('Chess Tournament', 'Register for the annual chess tournament.', 4, '2023-04-25'),
('Robotics Workshop', 'Learn to build robots this weekend.', 5, '2023-05-20'),
('Music Night', 'Come enjoy our music performance!', 6, '2023-06-15'),

('Debate Competition', 'Prepare for the inter-college debate.', 7, '2023-07-10'),
('Photography Contest', 'Submit your best shots for our contest.', 8, '2023-08-25'),
('Gaming Marathon', 'Join our gaming marathon this Saturday.', 9, '2023-10-05'),
('Tree Plantation', 'Help us plant trees in the campus.', 10, '2023-10-20');
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— for Club_events

INSERT INTO Club_events

(Event_name, Event_type, Event_location, Event_date, Club_id)
VALUES

('Science Fair', 'Exhibition', 'Hall A', '2023-03-01',6 1),
('Math Olympiad', 'Competition', 'IQ 101', '2023-03-20', 2),
('Spring Play', 'Performance', 'Auditorium', '2023-04-01', 3),
('Chess Finals', 'Competition', 'IQ 102', '2023-04-30', 4),
('Manga Quiz', 'Competition', 'IQ 109', '2023-05-25', 5),
('Concert Night', 'Performance', 'Music Hall', '2023-06-20', 6),
('Debate Finals', 'Competition', 'Hall B', '2023-07-15', 7),
('Photo Exhibition', 'Exhibition', 'Gallery 1', '2023-08-30', 8),
('LAN Party', 'Recreational', 'IQ 103', '2023-09-10', 9),

('Eco Drive', 'Community', 'Campus Grounds', '2023-10-25', 10);
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— for Club_event_attendance
INSERT INTO Club_event_attendance (Event_id, Student_id, Status) VALUES

(1, 1, 'attended'),
(1, 2, 'absent'),

(2, 3, 'attended'),
(2, 4, 'excused'),
(3, 5, 'attended'),
(3, 6, 'attended'),
(4, 7, 'absent'),

(4, 8, 'attended'),
(5, 9, 'attended'),

(5, 10, 'excused');




image15.png
—— for Club_membership
INSERT INTO Club_membership (Club_id, Student_id, Role, Joined_date, Left_date) VALUES

(1, 1, 'Member', '2023-01-10', NULL),
(1, 2, 'Member', '2023-01-12', NULL),
(2, 3, 'Member', '2023-02-15', NULL),
(2, 4, 'Member', '2023-02-16', NULL),
(3, 5, 'Member', '2023-03-05', NULL),
(3, 6, 'Member', '2023-03-06', NULL),
(4, 7, 'Member', '2023-04-20', NULL),
(4, 8, 'Member', '2023-04-21', NULL),
(5, 9, 'Member', '2023-05-18', NULL),

(5, 10, 'Member', '2023-05-19', NULL);
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DELIMITER $5

° @ CREATE PROCEDURE AddStudent (

IN p_First_name VARCHAR(50), -
IN p_Last_name VARCHAR(50), -
IN p_email VARCHAR(100), -
IN p_Date_of_birth DATE, -
IN p_Enrollment_status VARCHAR(10), —-
IN p_Subject VARCHAR(100), —
IN p_Year_of_study INT -
)

© BEGIN

START TRANSACTION;

—- Insert new student record
— INSERT INTO Student (
First_name,
Last_name,

email,
Date_of_birth,
Enrollment_status,
Subject,
Year_of_study

I~ )

— VALUES (

p_First_name,
p_Last_name,
p_email,
p_Date_of_birth,
p_Enrollment_status,
p_Subject,
p_Year_of_study

I~ );

—- Commit if insert succeeds
COMMIT;
\ END$$

DELIMITER ;

Student's first name
Student's last name
Student's email address
Date of birth
active/inactive

Course name

Year of study

— Start transaction to ensure atomicity
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CALL AddStudent(

'Harry',

'Potter',
'theboywholived@outlook.com',
'1993-07-31",

‘active',

'Acting (Full-time) (BA Hons)',
1) :|
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1 e select x from student

2 where first_name like 'Harry'
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Result Grid [[l] ) Filter Rows: Q Edit: \ﬁ, F#s & Export/Import: B 2
Student_id First_name Last_name email Date_of_birth Enrollment_stat... Subject Year_of_study
14 Harry Potter theboywholived@outlook.com 1993-07-31 active Acting (Full-time) (BA Hons) 1
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DELIMITER $$

® () CREATE PROCEDURE EndClubMembership (
IN p_Membership_id INT

© BEGIN
DECLARE rows_affected INT;

-- Start transaction
START TRANSACTION;

—-- Update membership to mark leaving date

UPDATE Club_membership

SET Left_date = CURRENT_DATE

WHERE Membership_id = p_Membership_id
AND Left_date IS NULL;

SET rows_affected = ROW_COUNT();

—-— If no row was updated, rollback
S IF rows_affected = 0 THEN

ROLLBACK;
ELSE
COMMIT;
~ END IF;
- END$$

DELIMITER ;
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1 e select x from Club_membership
2 where Membership_id = 3
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Membership_id Club_id Student_id Role Joined_date Left_date

3 2 3 Member 2023-02-15 2025-12-30
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DELIMITER $$

# O CREATE PROCEDURE DeactivateClub (

~

IN p_Club_id INT

© BEGIN

DECLARE rows_affected INT;

—— Start transaction
START TRANSACTION;

—— Update the club status to inactive
UPDATE Club
SET Club_status = 'inactive'
WHERE Club_id = p_Club_id
AND Club_status = 'active';

SET rows_affected ROW_COUNT() ;
— Rollback if no row updated
IF rows_affected = 0 THEN
ROLLBACK;
ELSE
COMMIT;
END IF;

~ END$$

DELIMITER ;
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DELIMITER $$

CREATE TRIGGER after_club_deactivate
AFTER UPDATE ON Club
FOR EACH ROW

BEGIN
— Only run if the club changed from active to inactive
IF OLD.Club_status = 'active' AND NEW.Club_status = 'inactive' THEN
INSERT INTO Club_communications (
RER AT
Message,
Club_id,
Date_sent
)
VALUES (
'Club Deactivated',
CONCAT('The club "', NEW.Club_name, '" has been deactivated.'),
NEW.Club_id,
NOW()
)i
END IF;
END$$
DELIMITER :
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1 ® CALL DeactivateClub(5)
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1= select x from Club
2 where club_id = 5
3

00% & 13
ResultGrid [ 3 Filter Rows: Q Edit: ‘ B+ B Export/import: ‘ ‘

Club_id Club_name Club_description Club_type Date_Created Founder Club_status

|5 |Manga Club |Ta|king about latest Manga releases |Literature |2023-05-18 |5 |inactive
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1 = select * from Club_communications
2 where title like '%Deactivated%'

00% & 13

ResultGrid [ 3 Filter Rows: Q Edit: ‘ B+ B Export/import: ‘ '

ATitle Message Club_id Date_sent

|1iCIub Deactivated |The club "Manga Club" has been deactivated. |5 |2025-12-30 |





image27.png
—— Students are often looked up by email
CREATE INDEX idx_student_email ON Student(email)

— Frequently query active clubs
CREATE INDEX idx_club_status ON Club(Club_status);

—— Searching memberships by student or club
CREATE INDEX idx_membership_student ON Club_membership(Student_id);
CREATE INDEX idx_membership_club ON Club_membership(Club_id);

—— Quickly find announcements for a club
CREATE INDEX idx_announcement_club ON Club_communications(Club_id);
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Club_committee_roles

Club_communications

PK Role_id(int)

PK Announcement_id

FK Club_id(int)

Title(varchar(100))
Role(varchar(50))

FK | Student_id(int) Club Meseage(tex)
Role_start(date) PK | Club_id(int) R Eubtdant
Role_end(date) Club_name(varchar(100)) Date_sent(date)

Club_description(text)
Club_type(varchar(50))
Date_Creted(date)
FK Founder(int)
Club_status(enum)
Club_membership
PK Membership_id(int)
Student FK Club_id(int)

PK Student_id(int) FK Student_id(int)
First_name (varchar(50)) Joined_date(date)
Last_name (varchar(50)) Left_date(date)
email (varchar(100))

Date_of_birth(date)
Enrollment_status(enum)
Subject(varchar(100)) Club_event_attendance
Year_of_study(int) Club_Events PK Attendance_id(int)
PK | Event_id(int) « FK | Event_id(int)
Event_name(varchar(100)) < FK | Student_id(int)
Event_type(varchar(50)) Status(enum)
Event_location(varchar(100))
Event_date(date)
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student
Table:

CREATE TABLE “student’ (
“Student_id" int(11) NOT NULL AUTO_INCREMENT,
“First_name’ varchar(50) NOT NULL,
“Last_name’ varchar(50) NOT NULL,
“email’ varchar(100) NOT NULL,
“Date_of_birth” date DEFAULT NULL,
“Enrollment_status® enum(‘active','inactive’) DEFAULT 'active’,
Create Table:  ~gypject varchar(100) DEFAULT NULL,
“Year_of_study" int(11) DEFAULT NULL,
PRIMARY KEY (" Student_id"),
UNIQUE KEY “email’ (‘email’)
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=ut{8mb4_general_ci
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club
Table:

CREATE TABLE “club’ (

“Club_id" int(11) NOT NULL AUTO_INCREMENT,

“Club_name’ varchar(100) NOT NULL,

“Club_description™ text DEFAULT NULL,

“Club_type" varchar(50) DEFAULT NULL,

“Date_Created” date DEFAULT curdate(),

“Founder’ int(11) DEFAULT NULL,

“Club_status® enum('active','inactive') DEFAULT 'active',

PRIMARY KEY (‘Club_id"),

KEY “Founder® (‘Founder’),

CONSTRAINT "club_ibfk_1" FOREIGN KEY (*Founder’) REFERENCES "Student™ ("Student_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci

Create Table:




