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The following SQL and Database was done in Microsoft SQL Server due to original application not running on my laptop 
[bookmark: _Toc219377713]Introduction
This report presents the design and implementation of a relational database system for managing Students’ Union clubs and memberships. It replaces the existing spreadsheet-based approach by providing structure, integrity, and improved data management efficiency.
[bookmark: _Toc219377714]Database Design
The database for the Students’ Union system is organised around three key entities: Student, Club, and Membership. These tables correspond to the core operational requirements for tracking clubs and student participation. The structure effectively models the many‑to‑many relationships where a single student may join multiple clubs, and a single club may accept multiple students.
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[bookmark: _Toc219377715]Implementation Documentation
This section provides SQL scripts, sample data, and system features. Screenshots should be added at marked locations.
- Table Creation
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- Sample Data Insertion
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- Trigger Execution
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- Stored Procedure Execution
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[bookmark: _Toc219377716]Conclusion and Reflection
[bookmark: _Toc219377717]6.1 Conclusion
The implemented relational database system successfully meets the core requirements of the Students’ Union by providing a structured, normalised, and efficient approach to managing clubs, students, and memberships.
The design—centred around the Student, Club, and Membership tables—captures all essential relationships using a clean, fully normalised data model. Referential integrity is ensured through foreign key constraints, preventing inconsistent or orphaned membership records.
The SQL Server implementation incorporates essential integrity and operational features such as:
Stored procedures for controlled data manipulation
Transaction handling using BEGIN TRAN, COMMIT, and ROLLBACK
Audit triggers for maintaining historical change logs
Indexes to optimise query performance
Together, these components create a robust, secure, and scalable solution that significantly improves the Students’ Union’s ability to manage club‑related data efficiently and reliably.
This system reduces redundancy, improves data quality, and supports faster retrieval of important operational information—offering a substantial improvement over the original spreadsheet‑based approach.
[bookmark: _Toc219377718]6.2 Reflection
Throughout the development of this system, several challenges were encountered and solved through iterative refinement:
1. Designing a Normalised Schema
Ensuring the database adhered to 3NF required careful separation of entities and the creation of a Membership table to manage the many‑to‑many relationships. This process reinforced the importance of normalisation to reduce redundancy and maintain long‑term data quality.
2. Implementing Transaction‑Safe Procedures
Building stored procedures with transaction logic highlighted the need for atomic operations. A key challenge was ensuring that operations such as adding a membership would roll back correctly if capacity limits were exceeded. Using TRY…CATCH, RAISERROR, and transactional blocks improved reliability and system stability.
3. Creating an Effective Audit Trail
Designing triggers to log membership updates required careful handling of the inserted and deleted pseudo‑tables. Implementing this successfully demonstrated how audit logs support accountability and transparency in real database systems.
Overall, the project provided valuable practical experience in database design, SQL implementation, and performance optimisation, reflecting real‑world database development practices.
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CREATE PROCEDURE CMS.AddMembership
€CLubID INT,
@StudentID INT,
@Joinbate DATE
s
BEGIN
BEGIN TRY
BEGIN TRAN

IF (SELECT COUNT(+) FROM CMS.MEMBERSHIP WHERE club_id = @ClubID) >=
(SELECT Capacity FROM CHS.CLUB WHERE Club_ID = @CLubID)

BEGIN
RAISERROR ('Club capacity exceeded., 16, 1);

END

INSERT INTO CMS.MEMBERSHIP (club_id, student_id, join_date)
VALUES (@CLubID, @StudentID, @JoinDate);

COMNIT;
END TRY
BEGIN CATCH

ROLLBACK;

THROW

END CATCH
END;
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USE club_management_db
G0

CREATE TABLE [CHS). [STUDENT] (
Student_ID INT IDENTITY(1,1) PRIMARY KEY,
FirstName VARCHAR(S6) NOT NULL,
LastNane VARCHAR(56) NOT NULL,
Email VARCHAR(160) UNIQUE NOT NULL
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INSERT INTO [CMS].[STUDENT] (firstname, lastname, email)
VALUES

(*Alice’, 'Johnson!, ‘alice.johnsongustsd.ac.uk'),
(*Bob’, ‘Smith', 'bob.smithguntsd.ac.uk'),
('Charlie’, 'Brown’, ‘charlie.brownguwtsd.ac.uk'),
(*Diana’, 'Evans', 'diana.evans@uutsd.ac.uk'),
C'Ethan’, 'Williams', 'ethan.willians@uwtsd.ac.uk'),
('Fiona’, 'Taylor', 'fiona.tayloruntsd.ac.uk'),
(*George*, 'Clark’, 'george.clarkguntsd.ac.uk'),
('Hannah*, ‘Lewis’, ‘hannah.lewisuntsd.ac.uk'),
('Ian', ‘Walker', 'ian.walker@uwtsd.ac.uk'),
('Julia’, 'Hall', 'julia.hallguwtsd.ac.uk'),
('Kevin', 'Allen’, 'kevin.allenguwtsd.ac.uk'),
('Laura’, 'Young', 'laura.young@uwtsd.ac.uk'),
('Michael', 'King', 'michael.kingBuntsd.ac.uk'),
('Natalie', 'Scott', ‘natalie.scott@umtsd.ac.uk')
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CREATE TRIGGER CMS.UpdateMembership_Audit
ON CHS. MEMBERSHIP
AFTER UPDATE
As
BEGIN
INSERT INTO CHS.MEMBERSHIP_AUDIT (membership_id, OldJoinDate, NewJoinDate)
SELECT
i membership_id,
d.join_date AS OldJoinDate,
i.join_date AS NewJoinDate
FROM inserted i
INNER JOTN deleted d ON i.membership_id = d.membership_id;
END;





