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1. [bookmark: _Toc219330003]Introduction

The Students’ Union supports a wide range of clubs and societies that provide a vital service to students enabling them to balance student life and academia. In the given scenario, club operations are managed using paper-based records and spreadsheets. This solution makes it difficult to maintain up-to date membership records, organise events, track participation, and keep an auditable history of communications. The result of this is routine tasks (such as confirming membership status or monitoring attendance) become time-consuming and prone to error, whilst reporting is limited by duplicated or inconsistent data. 

This project designs and implements a relational database solution for a Campus Club Management System (CCMS) to bring all the Students’ Union’s club related data into a single source of truth. The database is structured around core entities representing students, clubs, memberships, events, event participation and announcements. To support integrity and minimise redundancy, the design applies relational constrains (primary keys, foreign keys, unique constraints, and check constraints) and is normalised to Third Normal Form (3NF). The solution includes realistic sample data to simulate use and validate the database against the initial system requirements as set out in the brief. 
In addition to the schema, the solution demonstrates database functionality through stored procedures that support operational tasks, including joining/leaving clubs and registering for events. Transaction control is used to ensure that multi-step operations execute successfully from start to finish and do not leave the database in an inconsistent state if a step fails. Auditing is implemented using triggers the record changes to an audit log for accountability and traceability. Finally, performance is addressed by applying indexes to columns commonly used in joins, filtering and ordering to improve query efficiency.

2. [bookmark: _Toc219330004]Database Design
2.1 [bookmark: _Toc219330005]ERD
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Figure 1: ERD for CCMS

The ERD shows that Students and Clubs have a many-to-many relationship because a student can join multiple clubs and each club has multiple students. This has been created using the associative table Membership, which converts the M:M relationship into two 1:M relationships (Student→Membership and Club→Membership) and stores membership specific data such as join/leave dates and role. 

Students and Events are also M:M as students may go to multiple events and events have many attendees, so the implementation is done through EventParticipation, which records attendance status and avoids duplicate registrations. Clubs and Events are 1:M as each event is a property of one club, while clubs can hold several events. Announcements are linked 1:M from Club→Announcement and Student→Announcement (Sent_By) so communications can be attributed to both the club and the sender.






2.2 [bookmark: _Toc219330006]Entities and Relationships

This section identifies the main entities required for the Campus Club Management System and explains how they relate to each other. The design is based directly on the case study requirements: maintaining club records, managing memberships, organising events, tracking participation and recording announcements for audit purposes. 

2.2.1 [bookmark: _Toc219330007]Students

Purpose: Stores details of individual students who can join clubs and attend events. 

Key attributes:

· Student_ID (PK): unique internal identifier
· Student_No (UNIQUE): university student number
· First_Name, Last_Name
· Email (Unique, valid by format check)

Relationships

· A Student can join many Clubs (via Membership) M:M Student ↔ Club
· A Student can participate in many Events (via EventParticipation) M:M Student ↔ Event
· A Student can create many Announcements (as sender) 1:M Student → Announcement





2.2.2 [bookmark: _Toc219330008]Clubs

Purpose: Stores core information about each club/society, including its category and status.

Key attributes:

· Club_ID (PK): unique internal identifier
· Name
· Founded_on
· Category (restricted via CHECK constraint)
· Status (restricted via CHECK constraint)

Relationships

· A Student can join many Clubs (via Membership) M:M Student ↔ Club
· A Student can participate in many Events (via EventParticipation) M:M Student ↔ Event
· A Student can create many Announcements (as sender) 1:M Student → Announcement
I chose to use CHECK constraints for the purpose of this assignment, but in a production environment, I would have stored the available categories and statuses in their own tables.













2.2.3 [bookmark: _Toc219330009]Membership

Purpose: Resolves the Student–Club many-to-many relationship while storing membership history (join/leave dates) and role.

Key attributes:

· Membership_ID (PK)
· Student_ID (FK)
· Club_ID (FK)
· Join_on, Left_on
· Role
· Active_Student_ID (STORED) 
· Active_Club_ID (STORED)

Relationships

· A Student can join many Clubs (via Membership) M:M Student ↔ Club
· A Student can participate in many Events (via EventParticipation) M:M Student ↔ Event
· A Student can create many Announcements (as sender) 1:M Student → Announcement

Constraints

· CHECK ensures Left_On is NULL or ≥ Join_On.
· UNIQUE check on Active_Student_ID and Active_Club_ID


When implementing memberships, a key issue was enforcing the rule that a student must not have two active memberships for the same club, whilst still allowing the database to keep a full history of past memberships. In theory, what I needed was a conditional rule that evaluated if a Student_ID, Club_ID pair already exists and ‘Left_on IS NULL’ (active membership) then block a new membership, but if the existing row has ‘Left_on IS NOT NULL’ (historical) then allow the student to join again.

A simple unique constraint on Student_ID, Club_ID would not work as it would also block legitimate historical re-joins. During research for a solution, I found a practical technique that emulates a partial unique index in MySQL by using generated columns that return NULL for rows that should be ignore by uniqueness enforcement. [1]

I implemented this by creating two STORED generated columns that only contain the real IDs when Left_on IS NULL; once a membership ends, these columns evaluate to NULL.
2.2.4 [bookmark: _Toc219330010]Event

Purpose: Stores club events (meetings, workshops, activities) with operational constraints.

Key attributes:

· Event_ID (PK)
· Club_ID (FK)
· Event_Title
· Starts_at, Ends_at
· Venue
· Capacity
· Is_Members_Only

Relationships

· A Student can attend many Events (via EventParticipation) M:M Student ↔ Event

Constraints

· CHECK ensures Capacity is more than 0

2.2.5 [bookmark: _Toc219330011]EventParticipation

Purpose: Resolves Student - Event participation while recording attendance state.

Key attributes:

· Participation_ID (PK)
· Event_ID (FK)
· Student_ID (FK)
· Attendance_Status

Constraints

· CHECK ensures Attendance_Status is one of the approved values (Registered/Attended/No-show/Cancelled)
· UNIQUE prevents duplicate registrations for the same event.


2.2.6 [bookmark: _Toc219330012]Announcement

Purpose: Stores official communications issued for reference/audit.

Key attributes:

· Announcement_ID (PK)
· Club_ID (FK)
· Subject
· Message_Body
· Sent_At
· Channel
· Sent_By (FK)

Constraints

· CHECK Channel must be one of the following (Email/SMS/Portal)


2.2.7 [bookmark: _Toc219330013]AuditLog

Purpose: Stores an audit trail of changes for accountability (who, what, when, old/new state).

Key attributes:

· Audit_ID (PK)
· Table_Name
· Operation
· Record_ID
· Changed_At
· Actor
· Old_Data
· New_Data

Constraints

· CHECK Channel must be one of the following (Email/SMS/Portal)



2.3 [bookmark: _Toc219330014] Normalisation to 3NF

Normalisation was used to reduce duplicated data and prevent problems when records are inserted, updated, or deleted. Simply, it means storing each value in the right place and linking tables using the foreign keys. Connolly and Begg describe 1NF as storing a single value in each table cell (no lists in one column). 2NF means that once a table is in 1NF, every column which is not a key must depend on the whole primary key. 3NF means that once a table is in 1NF and 2NF, non-key columns must not depend on other non-key columns. [2]

In the CCMS schema, Student is a table that only stores student attributes, Club is a table that only contains club attributes, Membership is the table through which the Student <> Club M:M relationship is resolved and it also stores the relationship attributes (Join_on, Left_on, Role), Event stores event attributes and it refers to the owning club via Club_ID, EventParticipation stores the Student <> Event M:M relationship and contains participation attributes and Announcement stores communication attributes while referencing the related club and sender via foreign keys. This division keeps each fact stored in only one place and connected via keys, aligning the design and 3NF.


3. [bookmark: _Toc219330015]Implementation

This section reports the implementation of the CCMS database in MySQL. Evidence is provided through screenshots showing (3.1) table creation and constrain enforcement, (3.2) insertion of sample data, (3.3) validation tests demonstrating constraint failures, and (3.4) execution of stored procedures, transactions, and auditing triggers. The complete implementation script is available in the .sql submission file, and the report outlines some examples to demonstrate that the system complies with the requirements for integrity, traceability and dependable operation. 

3.1 [bookmark: _Toc219330016]Table creation + constraints
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Figure 2: A screenshot confirming that all tables were created successfully.



3.1.1 [bookmark: _Toc219330017]Students

[image: A computer code with text
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Figure 3: My SQL code for creating the students table with constraints

Figure 3 shows the Student table creation statement together with the defining of its primary key, unique constraints, and email format validation. The primary key (Student_ID) guarantees that every student entry is unique, and Student_No and Email are enforced as unique to prevent duplicates. The CHECK constraining applied on the Email field limits inserts/updates to a valid email format, reducing invalid data entering the system at the database layer.















3.1.2 [bookmark: _Toc219330018]Membership

[image: A computer screen shot of a program

AI-generated content may be incorrect.]
Figure 4: My SQL code for creating the membership table with constraints

Figure 4 displays the Membership table with its constraints. Foreign keys enforce valid connections to existing students and clubs. The date CHECK constraint prevents invalid membership history by ensuring Left_On is either NULL or later than Join_On. Since only one active membership of the same club can be kept by a student, the final rule is a bit more complicated if we consider that at the same time re-joining is allowed. Here, the use of generated STORED columns is used, together with a UNIQUE constraint. This is a way to implement the uniqueness condition only for the active rows. [1]









3.1.3 [bookmark: _Toc219330019]Event


[image: A screenshot of a computer program
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Figure 5: My SQL code for creating the event table with constraints
[image: A screen shot of a computer program
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Figure 6: My SQL code for creating the event Participation table with constraints

Figure 5 shows the Event table, including constraints that ensure event times are valid (Ends_At > Start_At) and that capacity is greater than zero. Events link to clubs through a foreign key, ensuring every event is owned by a valid club.

Figure 6 shows the EventParticipation table. A UNIQUE constraint prevents a student from registering for the same event more than once. The Attendance_Status CHECK constraint restricts values to approved states (Registered/Attended/No-show/Cancelled), improving consistency for reporting and capacity logic.












3.2 [bookmark: _Toc219330020] Sample Data
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Figure 7: A screenshot of the SQL code used to insert a sample of students
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Figure 8: A partial screenshot of the SQL code used to insert a sample of memberships
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Figure 9: A screenshot of the SQL code used to insert a sample of clubs
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Figure 10: A partial screenshot of the SQL code used to insert a sample of event participation relationships
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Figure 11: A screenshot of the SQL code used to add a sample of events

[image: A screenshot of a computer
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Figure 12: A screenshot of the SQL code used to add a sample of announcements

Figures 7 - 12 demonstrate the insertion of realistic sample data across all tables, including students, clubs, membership records, events, event participation, and announcements. The dataset was designed to reflect real usage scenarios such as students belonging to multiple clubs, memberships ending and later being re-created, events with different capacities and “members-only” restrictions, and varied attendance outcomes. This data is used throughout later sections to validate constraints, stored procedures, and reporting queries.



3.3 [bookmark: _Toc219330021] Constraint validation tests

The accompanying .sql file includes 11 different validation tests, below is a selection of the results documented. 

3.3.1 [bookmark: _Toc219330022]Test 1

[image: ]
Figure 13: A screenshot showing a SQL insert command designed to fail

Figure 13 shows an attempt to add a new student with an invalid email format. 
As expected, this fails with: Error Code: 3819. Check constraint 'chk_student_email_format' is violated.

3.3.2 [bookmark: _Toc219330023]Test 2

[image: ]
Figure 14: A screenshot showing a duplicated student being added

Figure 14 shows an attempt to add a duplicate student. This attempt failed with: 
Error Code: 1062. Duplicate entry 'amelia.price@gmail.com' for key 'student.uq_student_email' as we would expect.



3.3.3 [bookmark: _Toc219330024]Test 3

[image: ]
Figure 15: A screenshot showing an attempt to add an event that ends before it starts

Figure 15 shows an attempt to add a new event where the end date and time is before the start date and time. As we would expect this failed with: Error Code: 3819. Check constraint 'chk_event_dates' is violated.



4. [bookmark: _Toc219330025]Stored procedures

4.1 [bookmark: _Toc219330026] Stored procedures (CRUD)

To demonstrate operational functionality and enforce key business rules consistently, the CCMS implementation includes stored procedures that encapsulate common membership and event actions. 

sp_join_club performs an insert type operation to create a new membership after validating that the student and club exist and that the student is not already an active member of the same club. 

sp_leave_club performs an update type operation by closing the current active membership row through setting Left_On, and it raises an error if no active membership exists to close. 

sp_register_for_event performs an insert type operation to register a student for an event while validating student and event existence, enforcing “members-only” rules, and preventing overbooking through capacity checks; duplicate registrations are prevented through a UNIQUE constraint on (Event_ID, Student_ID). 

Within each of these procedures, invalid operations are stopped using SIGNAL with error messages, ensuring that rules are enforced at the database level instead of relying on application logic later. [3] [4]

While each procedure performs a single grouped operation, multi-step workflows that combine these procedures are executed within a transaction (Section 4.2) to ensure the overall process completes and cannot leave partial updates if a step fails.












4.1.1 [bookmark: _Toc219330027]Joining a club
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Figure 16: A partial screenshot of my club joining procedure

4.1.2 [bookmark: _Toc219330028]Leaving a club
[image: A screenshot of a computer program
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Figure 17: A partial screenshot of my club leaving procedure
4.1.3 [bookmark: _Toc219330029]Registering for an event
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Figure 18: A partial screenshot of my procedure to register for an event


4.2 [bookmark: _Toc219330030]Transactions

To demonstrate transactional integrity, a single onboarding scenario is implemented using START TRANSACTION, COMMIT, and ROLLBACK. A transaction is a block of work where the full sequence must succeed, if any step fails, the database rolls back to undo partial changes. [5]

The procedure sp_onboard_join_and_register groups three dependent actions, creating a student, joining a club, and registering for an event so they either all complete successfully or none are applied. This prevents inconsistent states such as a student record being created without the intended membership/event registration. The rollback decision is justified because partial completion would violate the intended business process and could create misleading records for reporting and auditing.




5. [bookmark: _Toc219330031] Auditing

[image: A computer screen shot of a program
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Figure 19: A screenshot of my student table modification trigger

To assist with accountability and traceability, the CCMS includes an auditing system that automatically records changes into an AuditLog table. Triggers run after data is inserted or updated. Figure 19 shows the creation of the trigger on the student table. Once created it monitors the table for new data or updates, once it detects either action it adds a record into the AuditLog table including the table name, operation type, record identifier, timestamp, database user and a before/after snapshot of the affected data as JSON. [6] This provides an evidence trail showing what changed, when it changed and who performed the action. In a production environment more triggers would be created to cover multiple tables. 






6. [bookmark: _Toc219330032]Performance Enhancements

To improve query performance for day-to-day CCMS operations, secondary indexes were added to columns that could be frequently used in filtering. Membership lookups are performance critical (e.g. checking if a student is currently active in a club and listed club membership), so indexes on Student_ID, Left_On and Club_ID, Left_On support fast retrieval of active memberships.

Event related operations commonly require upcoming events in date order, so an index on Events Start_At improves sorting and range filtering by start time. Announcements are typically retrieved per club and show in reverse order, so Club_ID, Sent_At supports efficient filtering and ordering for communication history. 

[bookmark: _Int_fVe0gR8S]Overall, these indexes reduce full table scans and enable the system the locate relevant rows more efficiently, improving response time as the database grows.

[image: A close up of a text
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Figure 20: A screenshot of my secondary indexes


7. [bookmark: _Toc219330033]Conclusion

This project delivered a relational database solution for a CCMS that centralises Students’ Union club operations into a single, consistent source of data. The final schema supports the brief’s requirements of maintaining club records, managing memberships, organising events, tracking participation and storing announcements with data integrity enforced through primary/foreign keys, unique constrains and check constraints. 
The design was normalised to Third Normal Form (3NF) to minimise redundancy and reduce the risk of update errors, whilst still supporting real world scenarios such as students leaving and later rejoining a club. 
Functionality was demonstrated though stored procedures that implement key operational tasks and validated business rules using clear error handling. A transactional onboarding scenario was implemented to show how multiple dependant actions can be executed as a single piece of work, ensuring that partial updates are not committed if any step fails. Auditing triggers provide tractability by recording key changes to an audit log, supporting accountability and future review. Finally, performance was addressed by applying further indexes that optimise frequently used query patterns. 
The biggest challenge in the implementation was enforcing the one active membership per student per club rule whilst retaining historical membership records. This was solved by using generated columns and a unique constraint to enforce uniqueness without preventing legitimate re-joins. 
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—— Student Table —
® () CREATE TABLE Student (

S )

Student_ID INT NOT NULL AUTO_INCREMENT,
Student_No INT NOT NULL,

First_Name VARCHAR(50) NOT NULL,
Last_Name  VARCHAR(50) NOT NULL,

Email VARCHAR(254) NOT NULL,

PRIMARY KEY (Student_ID),

UNIQUE KEY uqg_student_no (Student_No),
UNIQUE KEY uqg_student_email (Email),

CONSTRAINT chk_student_email_format
CHECK (Email REGEXP '~[A-Za-z0-9._%+-]1+@[A-Za-z0-9

1R\ [A-Za-2]{2,}$")




image7.png
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

—— Membership Table ——
® () CREATE TABLE Membership (

N

Membership_ID INT NOT NULL AUTO_INCREMENT,
Student_ID INT NOT NULL,

Club_ID INT NOT NULL,

Join_On datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,
Left_On datetime NULL,

Role varchar(50) NOT NULL DEFAULT 'Member',

Active_Student_ID INT AS (CASE WHEN Left_On IS NULL THEN Student_ID ELSE NULL END) STORED,
Active_Club_ID INT AS (CASE WHEN Left_On IS NULL THEN Club_ID ELSE NULL END) STORED,

PRIMARY KEY (Membership_ID),

UNIQUE KEY uq_active_membership (Active_Student_ID, Active_Club_ID),

INDEX idx_membership_student (Student_ID),
INDEX idx_membership_club (Club_ID),

CONSTRAINT fk_membership_student FOREIGN KEY (Student_ID) REFERENCES Student(Student_ID),
CONSTRAINT fk_membership_club FOREIGN KEY (Club_ID) REFERENCES Club(Club_ID),
CONSTRAINT chk_membership_dates

CHECK (Left_On IS NULL OR Left_On >= Join_On)
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-- Event Table ——
® O CREATE TABLE Event (

Event_ID INT NOT NULL AUTO_INCREMENT,
Club_ID INT NOT NULL,

Event_Title VARCHAR(100) NOT NULL,

Start_At DATETIME NOT NULL,

Ends_At DATETIME NOT NULL,

Venue VARCHAR(100) NULL,

Capacity INT NOT NULL,

Is_Members_Only BOOLEAN NOT NULL DEFAULT TRUE,

PRIMARY KEY (Event_ID),

CONSTRAINT fk_event_club
FOREIGN KEY (Club_ID) REFERENCES Club(Club_ID),

CONSTRAINT chk_event_dates
CHECK (Ends_At > Start_At),

CONSTRAINT chk_event_capacity
CHECK (Capacity > 0)
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—— Event Participation Table —
® () CREATE TABLE EventParticipation (

S )

Participation_ID INT NOT NULL AUTO_INCREMENT,

Event_ID INT NOT NULL,

Student_ID INT NOT NULL,

Attendance_Status VARCHAR(50) NOT NULL DEFAULT 'Registered’,

PRIMARY KEY (Participation_ID),

UNIQUE KEY uq_event_student (Event_ID, Student_ID),

INDEX idx_participation_event (Event_ID),
INDEX idx_participation_student (Student_ID),

CONSTRAINT fk_eventparticipation_event
FOREIGN KEY (Event_ID) REFERENCES Event(Event_ID),
CONSTRAINT fk_eventparticipation_student
FOREIGN KEY (Student_ID) REFERENCES Student(Student_ID),
CONSTRAINT chk_attendance_status
CHECK (
Attendance_Status IN ('Registered', 'Attended', 'No-show', 'Cancelled')
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INSERT INTO Student (Student_No, First_Name, Last_Name, Email) VALUES

19 (9142067, ‘Anelia’, 'Price’, ‘amelia.priceegmail.com’),
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194 (7805612, ‘Ava’,  'Bennett’,'ava.bennett@gmail.com'),
195 (2619048, ‘George', 'Cooper', 'george.cooper@gmail.con'),
o (5587320, 'Mia',  'Ward', ‘'mia.wardegmail.com'),
(1098456, 'Noah', 'Foster’, 'noah.fosteregmail.com'),
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199 (3147098, 'Jack', 'Parker’, 'jack.parkerggmail.con'),
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209 (3827495, ‘Arthur’, 'Young', ‘arthur.youngegmail.com'),
210 (2837204, ‘Joe',  'Stevens', 'j.stevensagmail.com');
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232 - Insert Memberships —-
233 INSERT INTO Membership (Student_ID, Club_ID, Join_On, Left_On, Role) VALUES

234 - Student 1 (Joe) - joined, left, rejoined (same club, not at same time)
235 (1, 1, '2023-09-20 10:00:00°, '2024-05-10 12:00:00°, 'Member'),
236 (1, 1, '2024-10-01 09: 0', NULL, ‘Member'),
237 (1, 2, '2024-02-15 18 NLL, “Member),
238

239 -- Student 2

240 @2, 1, '2024-09-25 NLL, ‘Member'),
241 2, 4, 2023-10-05 12024-03-20 17:00:00°, ‘Member'),
22 2, 4, '2024-09-28 NLL, ‘secretary'),
243

24 - Student 3

25 3, 3, '2024-01-10 NuLL, “Member'),
246 3, 5, '2023-11-02 NULL, ‘Member'),
247

28 - Student 4

249 4, 9, '2023-09-18 NLL, “Member'),
250 (4, 10, '2024-09-20 NLL, *Member),
251

252 - Student 5

253 (5, 11, '2024-10-02 NLL, “Member'),
254 (5, 8, '2023-10-14 12024-01-30 14:00:00', 'Member'),
255

256 - Student 6

257 6, 7, '2024-04-22 NLL, “Member'),
258 (6, 8, '2024-02-01 NULL, ‘Member'),

259
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213

216
217
218
219
220
221
22
223

226
227
228
229
230

== Insert Clubs -

TNSERT INTO Club (Name, Founded_on, Category, Status)

(Computer Science Society’,
('Cyber Security Club',
('Entrepreneurs & Startups Society',
(*“Debating Union*,

(*International Students Society’,
('Welsh Language Society'
('Sustainability Network'
(*Volunteer Action Group*
(University Football Club",
('University Netball Club',
('Gym & Strength Society',
(‘Drama & Theatre Society',
(*Canpus Radio Society’,
('Film & TV Society',
('Gaming & Esports Society',

'2012-09-15",
*2018-10-01",
*2016-03-10",
*1998-11-20"
*2009-02-14",
*2005-09-01",
12019-04-22",
*2011-01-12
*1975-08-30",
*1987-09-05",
+2020-01-06",
*1992-10-18
+2001-05-09",
*2014-09-25",
12017-02-03",

VALUES
“Tech',

“Tech*,
*Entrepreneurship’,
“Debate"

‘Environmental’,
“Volunteering’,
‘sports’,

‘sports*,

‘Health & Fitness’,
“Drana’,

“Media’,

Media',

“Ganing*,

“Active'),
*Active'),
*Active'),
“Active'),
“Active'),
*Active'),
“Active'),
“Active'),
“Active'),
*Active'),
“Active'),
“Active'),
“Active'),
*Active'),
*Active');
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335 - Insert EventParticipation -
336 e INSERT INTO EventParticipation (Event_ID, Student_ID, Attendance_Status) VALUES
337 - Event 1

338 (1, 1, 'Attended’),
339 (1, 2, ‘Attended'),
340 (1, 3, 'Attended’),
301 (1, 4, ‘No-show'),
302 (1, 5, 'Attended’),
343 (1, 6, 'Attended'),
344 (1, 7, ‘cancelled'),
315 (1, 8, 'Attended’),
316

347 - Event 2

348 (2, 1, 'Attended’)
349 (2, 9, 'Registered'),
350 (2, 10, ‘Registered'),
351 (2, 11, *Cancelled'),
352 (2, 12, *Attended'),
353 (2, 13, ‘No-show'),
354

355 — Event 3

356 (3, 2, 'Attended'),
357 (3, 3, 'Attended’),
358 (3, 14, ‘Registered'),
359 (3, 15, "Registered'),

360 (3, 16, 'Cancelled'),
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—-- Insert Events ——
INSERT INTO "Event' (Club_ID, Event_Title, Start_At, Ends_At, Venue, Capacity, Is_Members_Only) VALUES

(5,
(2,
4,
(s,
(15,
(7,
(12,
(13,
o,
(10,
3,
(14,

'Freshers Welcome Social',
‘Cybersecurity Capture the Flag',
‘Debate Night: AI in Education',
'Volunteer Litter Pick',

'Esports Tournament (Rocket League)',
'Sustainability Workshop',

‘Drama Society Auditions',
‘Campus Radio Training Session',
'Football Friendly Match',
‘Netball Skills Clinic',
‘Startups Pitch Practice',

‘Film Night: Student Shorts',

'2025-09-20
'2025-10-05
'2025-10-14
'2025-10-26
'2025-11-02
'2025-11-12
'2025-11-18
'2025-11-25
'2026-01-15
'2026-01-22
'2026-02-05
'2026-02-20

18:00:
10:00:
19:00:
09:30:
13:00:
14:00:
17:30:
16:00:
18:30:
17:00:
15:00:
19:00:

00",
00,
00,
00,
00,
00,
00",
00,
00,
00,
00",
00,

'2025-09-20
'2025-10-05
'2025-10-14
'2025-10-26
'2025-11-02
'2025-11-12
'2025-11-18
'2025-11-25
'2026-01-15
'2026-01-22
'2026-02-05
'2026-02-20

21:00
16:00
21:00
12:00
18:00
16:00
20:30
18:00
20:30
19:00
17:00
21:30

00",
100",
100",
100",
100",
100",
100",
100",
100",
100",
100",
100",

‘Students'' Union Hall'
‘Computer Lab 2°,
'Lecture Theatre A',
'Meet at Main Entrance',
‘Gaming Room',
‘Innovation Hub',
'Studio Theatre',

‘Media Suite',

‘Sports Centre Pitch 1',
‘Sports Hall 1',
‘Business Incubator Room',
*Screening Room',

300,

60,

120,

80,
64,
50,
40,
25,
22,
40,
35,
%,

FALSE),
TRUE),
FALSE),
FALSE),
TRUE) ,
FALSE),
TRUE),
TRUE) ,
TRUE) ,
TRUE) ,
TRUE),
FALSE) ;
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420 —- Insert Announcements ——
421 e INSERT INTO Announcement (Club_ID, Subject, Message_Body, Channel, Sent_By, Sent_At) VALUES
422 T (1, 'Welcome meeting this week',

423 'Our first meeting of the term is on Thursday at 18:00 in Lecture Theatre A. New members welcome.',

424 'Portal’, 1, '2025-09-18 09:15:00'),

425

426 © (5, 'Volunteer event signup open',

427 [ 'Signup is now open for the weekend volunteer session. Limited spaces available-please register via the portal.',
428 'Email', 6, '2025-10-20 12:05:00'),

429

430 (15, 'Esports tournament bracket posted',

431 T 'The tournament bracket has been posted on the portal. Check your match time and arrive 15 minutes early.',

432 'Portal’, 8, '2025-11-01 16:30:00');

433
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443 —— D1: Student email format should fail
444 e  INSERT INTO Student (Student_No, First_Name, Last_Name, Email)
445 VALUES (1111111, 'Bad', 'Email', 'not-an-email');




image17.png
447 —— D2: Duplicate email should fail (uqg_student_email)
448 o  INSERT INTO Student (Student_No, First_Name, Last_Name, Email)
449 VALUES (2222222, 'Dup', 'Email', 'amelia.price@gmail.com');
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472 —— D8: Event ends before it starts should fail (chk_event_dates)
473 o  INSERT INTO Event (Event_Title, Start_At, Ends_At, Venue, Capacity, Is_Members_Only, Club_ID)
474 VALUES ('Broken Event', '2025-01-10 12:00:00', '2025-01-10 11:00:00', 'Room 1', 50, TRUE, 2);
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500

—- Joining a club —

DELIMITER $$

© ©) CREATE PROCEDURE sp_join_club (

)

IN p_student_no INT,
IN p_club_name VARCHAR(100),
IN p_role VARCHAR(50)

© BEGIN

DECLARE v_student_id INT;
DECLARE v_club_id INT;

SELECT Student_ID INTO v_student_id
FROM Student

WHERE Student_No = p_student_no
LIMIT 1;

IF v_student_id IS NULL THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Student not found';
END IF;

SELECT Club_ID INTO v_club_id
FROM Club

WHERE Name = p_club_name
LIMIT 1;

IF v_club_id IS NULL THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Club not found';
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544
545
546

548

—- Leave a club ——

DELIMITER $$

® () CREATE PROCEDURE sp_leave_club (
IN p_student_no INT,
IN p_club_name VARCHAR(100)

DECLARE v_student_id INT;
DECLARE v_club_id INT;

SELECT Student_ID INTO v_student_id
FROM Student

WHERE Student_No = p_student_no
LIMIT 1;

SELECT Club_ID INTO v_club_id
FROM Club

WHERE Name = p_club_name
LINIT 1;

IF v_student_id IS NULL OR v_club_id IS NULL THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Student or club not found';
END IF;

UPDATE Membership
SET Left_On = CURRENT_TIMESTAMP

EDE Ch e TR o e 4w i
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584 -- Register for an event ——

585

586 DELIMITER $$

587

588 e ) CREATE PROCEDURE sp_register_for_event (

589 IN p_student_no INT,

590 IN p_event_title VARCHAR(100)

591 )

592 © BEGIN

593 DECLARE v_student_id INT;

594 DECLARE v_event_id INT;

595 DECLARE v_capacity INT;

596 DECLARE v_is_members_only BOOLEAN;

597 DECLARE v_count INT;

598

599 SELECT Student_ID INTO v_student_id

600 FROM Student

601 WHERE Student_No = p_student_no

602 LIMIT 1;

603

604 SELECT Event_ID, Capacity, Is_Members_Only
605 INTO v_event_id, v_capacity, v_is_members_only
606 FROM Event

607 WHERE Event_Title = p_event_title

608 LIMIT 1;

609

610 © IF v_student_id IS NULL THEN

611 L SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Student not found';
—an e e
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673 e CREATE TRIGGER trg_student_au

674 AFTER UPDATE ON Student

675 FOR EACH ROW

676 © BEGIN

677 INSERT INTO AuditlLog(Table_Name, Operation, Record_ID, Actor, 0ld_Data, New_Data)
678 © VALUES (

679 'Student', 'UPDATE', NEW.Student_ID, CURRENT_USER(),
680 © JSON_OBJECT(

681 'Student_No', OLD.Student_No,

682 'First_Name', OLD.First_Name,

683 'Last_Name', OLD.Last_Name,

684 "Email', OLD.Email

685 |- )y

686 © JSON_OBJECT(

687 'Student_No', NEW.Student_No,

688 'First_Name', NEW.First_Name,

689 'Last_Name', NEW.Last_Name,

690 "Email', NEW.Email

691 ~ )

692 ~ H

693 ~ END $$
694
695 DELIMITER ;
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758
759
760
761
762

CREATE
CREATE
CREATE
CREATE
CREATE

INDEX
INDEX
INDEX
INDEX
INDEX

idx_membership_student_active ON Membership (Student_ID, Left_On);
idx_membership_club_active ON Membership (Club_ID, Left_On);

idx_event_start_at ON Event (Start_At);

idx_announcement_club_sentat ON Announcement (Club_ID, Sent_At);
idx_participation_event_status ON EventParticipation (Event_ID, Attendance_Status);
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