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The Campus Club Management System (CCMS) scenario defines requirements for a centralised database to support a Students’ Union in managing clubs, memberships, events, participation, and communications. The assignment has address these functional requirements via a structured relational design that aims to directly support the Students Union’s operations. Up-to-date records of active clubs are maintained using the Club and ClubCategory tables, which store club details such as name, category, founding date, and status. Student memberships are registered and managed through the Membership table, resolving the many-to-many relationship between students and clubs and enabling membership activity to be reviewed over time.
Club events are organised and recorded using the Event table, capturing key details such as event type, date and time, and venue. Student engagement is tracked through the EventParticipation table, which records individual participation statuses, and announcements and communications are stored in the Communications table that is linked to students via the Recipient table, supporting auditing and reference requirements. The proposed design demonstrates how the scenario’s operational needs are implemented using normalised tables, enforced relationships, and integrity constraints within a relational database.


[bookmark: _Toc219454693]Database Design
[bookmark: _Toc219454694]ERD
Figure 1. Shows the proposed ERD for Campus Club Management System
[image: A diagram of a computer program

AI-generated content may be incorrect.]
Figure 1. ERD showing entities, attributes, primary and foreign keys and relationships
    and cardinalities
The main entities involved in the CCMS scenario are as follows: 
[bookmark: _Toc219454695]Entity 1: Student 
[bookmark: _Toc219454696]Student table represents individual students who can join clubs and attend events, and contains the following attributes:
· StudentID (PK)
· FirstName, LastName
· Email (unique)
· YearOfStudy
· Status (e.g., registered, suspended, graduated)
· Department
Relationships and cardinalities of Student table are as follows:
· Student joins many Clubs and each Club has many Students (M ↔ M) via Membership
· Student participates in many Events (M ↔ M) via EventParticipation
· Student receives communicaitons (M ↔ M) via Recipient
[bookmark: _Toc219454697]Entity 2:  Club
Club table has the following attributes:
· ClubID (PK)
· ClubName (Unique)
· CategoryID (FK → ClubCategory: academic, sport, cultural)
· FoundingDate
· Status (active, inactive)
Club table’s relationships and cardinalities: 
· Club belongs to one Category (M → 1)
· Club has many Memberships (1 → M)
· Club organises many Events (1 → M)
· Club sends many Communications (1 → M)
[bookmark: _Toc219454698]Entity 3: ClubCategory
This entity normalises club types such as academic, cultural or sports to avoid redundancy introduce control of categories.
Attributes of ClubCategory table: 
· CategoryID (PK)
· CategoryName (unique; e.g., Academic, Cultural, Sports, Special Interest)
Relationships and cardinalities:
· One Category includes many Clubs (1 → M)
[bookmark: _Toc219454699]Entity 4: Membership (Student ↔ Club)
This table holds membership tracking information (e.g., date and status) that help review trends over time, and it is essential because it normalises the many-to-many relationship of Student and Club tables. Integrity rules to consider here were that one student should not have overlapping active membership statuses for the same club at the same time, and that LeaveDate must be > JoinDate.
Attributes of Membership table: 
· MembershipID (PK)
· StudentID (FK → Student)
· ClubID (FK → Club)
· JoinDate
· LeaveDate (nullable)
· MembershipStatus (active, inactive)
Relationships and cardinalities:
Many Membership records link Students and Clubs (M ↔ M), but there is a one-to-many relationship between Student and Membership and Club and Membership

[bookmark: _Toc219454700]Entity 5: Event
Holds information about events organised by a specific club.
Attributes:
· EventID (PK)
· ClubID (FK → Club)
· EventName
· EventType (meeting/workshop/activity) 
· StartDateTime, EndDateTime
· Venue
Relationships and cardinalities:

· One Club organises many events (1 → M)
· Event has many participating students (M ↔ M) via EventParticipation

[bookmark: _Toc219454701]Entity 6: EventParticipation (Student ↔ Event)
This table tracks member participation to measure engagement, and its attributes involve:
· EventParicipationID (PK)
· EventID (FK → Event)
· StudentID (FK → Student)
· ParticipationStatus (e.g., registered, attended, no-show, cancelled)
Relationships and cardinalities:
Many Students attend many Events (M ↔ M) so EventParticipation has been installed to normalise this relationship; each student can only have one EventParicipationID in an event.

[bookmark: _Toc219454702]Entity 7: Communications 
Stores official messages sent by clubs to students for audit/reference.
Attributes:
· CommunicationID (PK)
· SenderClubID (FK → Club)
· SentDateTime
· Mode (e.g., email, SMS, app notification, social)
Relationships and cardinalities:
One Club has many Communications (1 → M)

[bookmark: _Toc219454703]Entity 8:  Recipient (Communication ↔ Student)
Announcements are sent by clubs to many students, and this table records exactly who received it for reporting and auditing purposes.
Attributes
· RecipientID PK: Composite of CommunicationID and StudentID 
· CommunicationID (PK FK → Communication)
· StudentID (PK FK → Student)
· DeliveryStatus (e.g., sent, bounced, opened) (optional)
· DeliveryDateTime (nullable)
Relationships and cardinalities:
One Communication targets many Students (1 → M through this table)
One Student can receive many Communications (M)

As shown above, the tables presented by the proposed ERD design are in 3NF or third normal form.
The 3NF in database design is a level of normalization aimed to reduce redundancy and eliminate anomalies in relational databases. It is a practical target in database schema design that builds upon the first normal form (1NF) and second normal form (2NF), and provides a balance between normalization and usability. The 3NF requires that a relation be in 2NF and that all non-prime attributes are non-transitively dependent on every key so that update, insert, and delete anomalies commonly found in less normalized forms are avoided. [1]

The first normal form (1NF) in database normalization means the elimination of repeating groups or sets of columns that contain duplicated data to arrive at a form where each attribute contains atomic indivisible values. This means that the relation should not have any multi-valued attributes and each field should hold a single value. [2] 
The proposed ERD above satisfies 1NF because all columns store single values (e.g., Email, Course, Venue are single fields), and repeating, many-to-many relationships have been split into one-to-many relationship tables: 
· Student - Club relationship is handled by the Membership entity
· Student - Event relationship is handled by the EventParticipation entity
· Student - Communication relationship is handled by the Recipient entity

While 1NF requires that the database schema have atomic attributes and no repeating groups, 2NF further requires the elimination of partial dependencies. This means that every non-key attribute must be fully functionally dependent on the entire primary key, not just part of it. 2NF in this way addresses the issue of attributes depending only on a portion of a composite key, which can lead to redundancy and anomalies if it does not uniquely identify a record. [3] 

In the present schema, most tables use a single-column PK (e.g., StudentID, ClubID, EventID), so 2NF is automatically satisfied. The Recipient table, however, uses a composite PK (CommunicationID, StudentID), and its non-key attributes (DeliveryStatus, DeliveryDateTime) depend on the whole key (a delivery status is specific to that student and that communication), thus satisfying 2NF.

3NFis a common industry stopping point in normalization, and it is typically achieved by decomposing tables to ensure that every non-key attribute is fully functionally dependent on the primary key, or in other words, it is free from transitive dependencies, thus supporting data integrity and flexibility [4] [1]

In the present CCMS ERD, each relation is free from functional dependency: no non-key attribute depends on another non-key attribute. 

For instance, in the  Student entity, StudentID determines all other attributes.
In the Club table, ClubID  determines all attributes, and Category details are separated into ClubCategory, so CategoryName is not repeated.  Similarly, in the Membership table, MembershipID determines all the membership attributes, and Student details are not stored here but are kept in the Student table, in the same way as Club details are stored separately, in the Club table.

[bookmark: _Toc219454704]Implementation Documentation
[bookmark: _Toc219454705]Screenshots and explanations for table creation and constraint implementation
As proposed by the ERD above, eight tables make up the CCMS database. 
[bookmark: _Toc219454706]1. Student table
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Figure 2. SQL script for Student entity in MySQL workbench

The purpose of the Student entity is to store a single record for each student. Students can join clubs, attend events and receive communications.

The columns and constraints of this table include:
· StudentID INT AUTO_INCREMENT PRIMARY KEY
This creates a unique identifier for each student. AUTO_INCREMENT has been set on the INT datatype to automatically generate IDs and thus ensure entity integrity.
· FirstName, LastName as NOT NULL The NOT NULL constraint has been applied to VARCHAR type to prevent incomplete identity records. Length has been set large enough for potentially long names.
· Email VARCHAR(255) NOT NULL + Student_Email_UQ UNIQUE (Email)
In addition to NOT NULL, the UQ constraint has been set here to enforce the rule that email must exist and must be unique. The aim here is to prevent duplicate student accounts and to aid communication. 255 character length should be sufficient email address length.
· YearOfStudy INT NULL + Student_YearOfStudy_CHK
The INT type data value here is set to  NULL to allows YearOfStudy to be optional. The CHQ constraint check that if a value is supplied it must be between 1 and 6, preventing invalid entries.
· Status ENUM(...) NOT NULL DEFAULT ‘registered’
The ENUM type ensures here that student status is chosen from a set of valid states only. The value default is set for new students, so as to improve consistency and reduce potential for missing values.[5] 
· Course and Department as NOT NULL
This is set to ensure key academic information is always recorded for reporting and audits.

[bookmark: _Toc219454707]2. Club table
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Figure 3. SQL script for Club entity in MySQL workbench

This table stores a single record for each club managed by the Students’ Union. Clubs are used to organise memberships, events, and official communications.
The columns and constraints of this table are:
· ClubID INT AUTO_INCREMENT PRIMARY KEY
Creates a unique identifier for each club with AUTO_INCREMENT to ensure that club IDs are generated automatically to maintain entity integrity and avoid reliance on club names for relationships.
· ClubName VARCHAR(150) NOT NULL + Club_ClubName_UQ UNIQUE (ClubName)
The NOT NULL constraint ensures that every club has a name recorded. The UNIQUE constraint enforces the rule that no two clubs can share the same name, which was set to prevent duplicate club records and to ensure clarity when referencing clubs. A length of 150 characters has been set to allow for descriptive club names.
· CategoryID INT NOT NULL
This field ensures that every club is assigned to a category. The NOT NULL constraint prevents clubs from existing without a category. This field will be defined as a foreign key, linking this table with ClubCategory and enforcing referential integrity relationship.
· FoundingDate DATE NOT NULL
This ensures that a founding date is recorded, to enable better reporting and auditing.
· Status ENUM(‘active’, ‘inactive’) NOT NULL DEFAULT ‘active’
The ENUM type, as before, restricts the status of a club to a predefined set of valid values. The default value ‘active’ reflects typical club creation behaviour and ensures consistency by preventing missing or undefined status values.
[bookmark: _Toc219454708]3. ClubCategory table
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Figure 4. SQL script for ClubCategory table in MySQL workbench

The purpose of this table is to normalise club categories such as Academic, Cultural, Sports, and similar classifications. As per enforcing 3NF, categories have been separated into their own table to avoid category names being repeatedly stored in the Club table. This has reduced redundancy and improved data consistency.
The columns and constraints of this table include:
· CategoryID INT AUTO_INCREMENT PRIMARY KEY
This creates a unique identifier for each club category. The practice of setting AUTO_INCREMENT for ID primary keys has been enforced here.
· CategoryName VARCHAR(100) NOT NULL + ClubCategory_CategoryName_UQ UNIQUE (CategoryName)
As before, NOT NULL ensures that every category has a name recorded and UNIQUE prevents duplicate category names from being stored, for example avoiding multiple records for the same category such as ‘Sports’.
Following the creation of the ClubCategory table, a foreign key constraint has been applied to the Club table to enforce the relationship that many clubs belong to one category:
· FOREIGN KEY (CategoryID) REFERENCES ClubCategory(CategoryID)
This FK constraint ensures that a club cannot reference a category that does not exist in the ClubCategory table, enforcing referential integrity.
· ON UPDATE CASCADE
This referential integrity rule ensures that a CategoryID is updated, the change is automatically propagated to all related club records, ensuring consistency across the database. [6]
· ON DELETE RESTRICT
Similarly to the one above, this rule enforces referential integrity by preventing a category from being deleted while clubs are still associated with it. This was implemented to avoid orphaned records and preserve data integrity.
[bookmark: _Toc219454709]4. Membership table
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Figure 5. SQL script for Membership table creation in MySQL workbench

The purpose and roles of the Membership table is to resolve the many-to-many relationship between students and clubs. It also stores membership historical information such as join and leave times, membership status, and role within a club. This structure has been implemented to support auditing and enable analysis of membership trends.
The columns and constraints of this table include:
• MembershipID INT AUTO_INCREMENT PRIMARY KEY
Creates a unique identifier for each membership record with AUTO_INCREMENT to maintain entity integrity.
• StudentID INT NOT NULL + Membership_Student_FK
This enforces that each membership record must be associated with an existing student. The foreign key constraint ensures referential integrity between the Membership and Student tables. The ON DELETE CASCADE rule has been applied to ensure that if a student record is removed, all related membership records are also removed, thus preventing orphan records.
• ClubID INT NOT NULL + Membership_Club_FK
This column ensures that each membership record be linked to an existing club. The foreign key constraint enforces referential integrity between the Membership and Club tables. The ON DELETE CASCADE rule ensures that if a club is deleted, all related membership records are also removed.
• JoinDate DATETIME NOT NULL
This records the precise date and time at which a student joined a club. Storing the value as DATETIME supports accurate auditing and detailed membership trend analysis.
• LeaveDate DATETIME NULL + Membership_LeaveDate_CHK
This column allows the leave date to be stored when a membership ends. The value is permitted to be NULL for active memberships. The CHECK constraint enforces the business rule that if a leave date is provided, it must occur after the join date, preventing invalid or impossible time ranges.
• MembershipStatus ENUM(‘active’,’inactive’) NOT NULL DEFAULT ‘active’
The ENUM data type restricts membership status to valid predefined values only. The default value of ‘active’ ensures consistency and reflects typical behaviour when a new membership is created.
• Membership_Student_Club_JoinDate_UQ UNIQUE(StudentID, ClubID, JoinDate)
This UNIQUE constraint prevents duplicate membership records for the same student joining the same club at the same time, enforcing a basic rule against duplicate entries and improving data integrity.
[bookmark: _Toc219454710]5. Event table

[image: A screen shot of a computer

AI-generated content may be incorrect.]
Figure 6. SQL script for Event table creation in MySQL workbench

This table stores events organised by clubs, and includes information about event timing, location, and classification. Each event is associated with a single club so that all events can be clearly linked back to their organiser.
The columns and constraints of this table include:
• EventID INT AUTO_INCREMENT PRIMARY KEY
Explanation same as primary key IDs in tables before 
• ClubID INT NOT NULL + Event_Club_FK
Again, the principle behind this column is as before: to ensure that every event is linked to a valid club. The foreign key constraint enforces referential integrity between the Event and Club tables, and the ON DELETE CASCADE rule has been applied to ensure any change is applied along parent-child relationships.
• EventName VARCHAR(200) NOT NULL
NOT NULL constraint explanation as before, and a length of 200 characters has been set to allow for descriptive name entries.
• EventType VARCHAR(50) NOT NULL
This column captures the classification of the event, such as meeting, workshop, or activity. The NOT NULL constraint ensures that every event has a defined type.
• StartDateTime DATETIME NOT NULL and EndDateTime DATETIME NOT NULL
These columns enforce that all events have both a start and end date and time recorded, allowing accurate scheduling and time-based analysis.
• Event_EndAfterStart_CHK CHECK (EndDateTime > StartDateTime)
This CHECK constraint enforces the business rule that events have a duration. It ensures that the end date and time occurs after the start date and time, preventing invalid event records.
• Venue VARCHAR(200) NOT NULL
The NOT NULL constraint ensures that the location of each event is recorded. This supports both student attendance and the clubs’planning.

[bookmark: _Toc219454711]6. Event participation table
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Figure 7. SQL script for EventParticipation entity creation in MySQL workbench

EventParticipation resolves the many-to-many relationship between students and events. It also stores information about each student’s engagement with an event by recording their participation status.
The columns and constraints of this table include:
• EventParticipationID INT AUTO_INCREMENT PRIMARY KEY
Logic and reasoning as before
• EventID INT NOT NULL + EventParticipation_Event_FK
This column ensures that each participation record references a valid event. The foreign key constraint enforces referential integrity between the EventParticipation and Event tables, and ON DELETE CASCADE eliminates the potential of orphaned records.
• StudentID INT NOT NULL + EventParticipation_Student_FK
This column ensures that each participation record references a valid student. The foreign key constraint enforces referential integrity between the EventParticipation and Student tables. The ON DELETE CASCADE – as before
• ParticipationStatus ENUM(‘registered’,’attended’,’no-show’,’cancelled’) NOT NULL DEFAULT ‘registered’
The ENUM data type reasoning is as before, and the default value of ‘registered’ is to reflect the real life process where a student registers for an event before attendance is confirmed.
• EventParticipation_Event_Student_UQ UNIQUE(EventID, StudentID)
This UNIQUE constraint prevents duplicate participation records for the same student in the same event. It enforces the rule that a student can only have one participation record per event, improving data accuracy.
[bookmark: _Toc219454712]7. Communications
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Figure 8. SQL script for Communications entity in MySQL workbench

This table stores records of official messages sent by clubs. It supports auditing and reference requirements by recording who sent each communication, when it was sent, and the method used to deliver it.
The columns and constraints of this table include:
• CommunicationID INT AUTO_INCREMENT PRIMARY KEY
As before
• SenderClubID INT NOT NULL + Communications_SenderClub_FK
This column ensures that every communication is linked to an existing club via the NOT NULL constraint. The ON DELETE RESTRICT and ON UPDATE CASCADE have been applied as before.
• SentDateTime DATETIME NOT NULL
This column stores a recorded timestamp for each communication to support auditing.
• Subject VARCHAR(200) NOT NULL
The NOT NULL constraint ensures the presence of a subject in communications. This supports searching, identification, and understanding of the communication content.
• Mode ENUM(‘email’, ‘app’, ‘social’) NOT NULL DEFAULT ‘email’
The ENUM data type restricts communication methods to approved channels only. The default value of ‘email’ reflects the most commonly used communication method and ensures consistency for newly created records.
[bookmark: _Toc219454713]8. Recipient
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Figure 9. SQL script for Recipient entity creation in MySQL workbench
This table is used to record exactly which students received each communication. This is to support delivery auditing and engagement tracking.
The columns and constraints of this table include:
• PRIMARY KEY (CommunicationID, StudentID)
This composite primary key ensures that each student can only appear once per communication, preventing duplicate recipient records.
• Recipient_Communication_FK and Recipient_Student_FK
These foreign key constraints ensure that each recipient record references valid Communication and Student records. Referential integrity is enforced between the Recipient table and its parent tables. The ON DELETE CASCADE and ON UPDATE  rules have been consistently implemented throughout.
• DeliveryStatus ENUM(‘sent’, ‘failed to send’, ‘opened’)
The ENUM data type restricts delivery status values to valid states only. This supports accurate reporting on message delivery outcomes, such as successfully sent, failed deliveries, or opened messages.
• DeliveryDateTime DATETIME
This stores the exact time and date stamp of all attempted delivery. Recording this information supports audit trails and timing analysis of communications.
[bookmark: _Toc219454714]Sample data insertion
1. Student table data insert
Figure 10 shows the SQL query and the output for 5 records inserted into Student table:
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Figure 10. INSERT INTO and then testing via SELECT * statements on Student table

2. Club table data insert
Figure 11 shows the SQL INSERT INTO statement combined with a sub-query to fetch CategoryID by CategoryName and then a SELECT to check insertion worked correctly: 
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Figure 11. INSERT INTO with SELECT … WHERE subquery and SELECT * statements on Club table

3. Membership table data insert
Figure 12 shows the SQL query of INSERT INTO and subquery to fetch StudentID by Email and ClubID by ClubName. Constraint to apply was that LeaveDate must be NULL or > JoinDate:
[image: ]
Figure 12. INSERT INTO with SELECT … FROM … WHERE subquery and SELECT * statements on Membership table

4. Communications table data insert
Figure 13 shows the SQL query for INSERT INTO and subquery to fetch SenderClubID by ClubName, followed by SELECT * statements to verify insertion was executed:
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Figure 13. INSERT INTO with SELECT … FROM … WHERE subquery and SELECT *

[bookmark: _Toc219454715]Trigger and stored procedure execution

[bookmark: _Toc219454716]Trigger 1 
This trigger auto-deactivates membership by setting status to ‘inactive’ when a leave date is recorded, updating information related to data change. [7]
It runs before a row in Membership is updated, then checks if a LeaveDate is provided and if so, it forces MembershipStatus to inactive. See Figure 14 below:
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Figure 14. SQL for Trigger 1: trg_membership_leave_audit
Figure 15 shows the confirmation that trigger trg_membership_leave_audit exists following SQL SHOW TRIGGERS FROM CCMS;
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Figure 15. Output showing trigger trg_membership_leave_audit exist in CCMS schema
Figure 16 in turn shows the SQL test to demonstrate that trigger trg_membership_leave_audit works as expected: 
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Fgure 16. SQL statements and expected output for trg_membership_leave_audit. MembershipStatus shows ‘inactive’ for MembershipID 1 as a result of adding a leave date to MembershipID 1.

[bookmark: _Toc219454717]Trigger 2
Auto marks student no-show after event ends. This trigger automatically records a student as a no-show if an event has ended and they were still marked as registered. It runs before an update on EventParticipation and checks event end date. If the end date is in the past and the student is still marked as registered, then the trigger changes their participant status to ‘no-show’.

To verify that the trigger works as expected, the end date of an existing event needed to be set to past as shown in Figure 17: 
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Figure 17 SQL for setting up trigger testing scenario of setting event end date time to past, using DATE_SUB(). [8] 


Next, a registered student needed to be selected as shown in Figure 18:
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Figure 18. Registered student output

Finally, as the trigger runs on an UPDATE, a non-semantic update was run to trigger trg_eventparticipation_update_noshow. Figure 19 shows this update and also the expected output: the result of the trigger updated student participant status to ‘no-show’.
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Figure 19. Update run on EventParticipation to trigger trg_eventparticipation_update_noshow. Expected output showin as ‘no-show’

[bookmark: _Toc219454718]Stored procedure
BookStudentForEvent() stored procedure has been created to automate the student event registration process, a task that is repeatedly performed in the CCMS. [9] 
Figure 20 shows the executed stored proc script that has been saved into the database files.
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Figure 20. BookStudentForEvent() creation

Next, CALL BookStudentForEvent(1, 1); has been run, and the outcome was as follows: because StudenID 1 dis not exist, the transaction was rolled back at the student eligibility check, as shown in Figure 21.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 21. Transaction in BookStudentForEvent() was rolled back at Student ID check.

A new student was set up to test BookStudentForEvent(). The stored proc was run with the relevant parameters plugged in and a SELECT was used to verify the update, as shown in Figure 22.
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Figure 22. Testing BookStudentForEvent(): new record set up, verification of no exiting registration status, stored proc call with parameters and output showing stored proc execution via ‘registered’  status in EventParticipation column


[bookmark: _Toc219454719]Stored Procedure and Transactional Scenario

1. BookStudentForEvent(in_student_id, in_event_id) 
This procedure books a student onto an event using transactional control with conditional rollback and commit. [10]
The procedure starts a transaction involving read and create and applies checks before making changes. [11]
First, it verifies the event exists and is still active (EndDateTime > NOW()); otherwise, it rolls back. Next, it checks whether the student is already registered for the event and rolls back if a participation record exists, preventing duplicate bookings.
If both checks pass, the procedure creates a savepoint and inserts a new EventParticipation record with status ‘registered’. If the event has already started, it updates the status to ‘attended’  handling late registrations consistently.
A final eligibility check ensures the student exists and has an academic status of ‘registered’ in the Student table. If this validation fails, the procedure rolls back to the savepoint to undo the booking and then rolls back the entire transaction, leaving the database unchanged. 
If the student is eligible, the transaction is committed. [10]
Practical use cases include preventing registration for expired events, blocking duplicate sign-ups, enforcing academic eligibility rules, and ensuring late bookings are marked as ‘attended’. The transaction and savepoint pattern enforce business rules before data is permanently saved and thus avoid partial or inconsistent updates.


2. CancelEvent( IN in_event_id INT)
The aim of this stored procedure is to ensure that at = event cancellation, associated registrations are also removed. The stored proc begins by starting a transaction and to check the existence of a row for the event in the Event table, using EXIST. [12]
If the event does not exist, a rollback is performed and no changes are made. If the event does exist, the procedure first deletes related records from the EventParticipation table for the given EventID, preventing orphaned data and avoiding foreign key constraint violations. [13]
It then deletes the corresponding records from the Event table. Once both delete operations complete successfully, the transaction is committed and a confirmation message is returned indicating successful cancellation. This procedure demonstrates conditional rollback and commit logic by preventing unintended deletions when an invalid event ID is supplied, ensuring that deletions either occur completely or not at all.

[bookmark: _Toc219454720]Performance Tuning Enhancement
According to the MySQL documentation, PRIMARY KEY and UNIQUE constraints automatically create indexes (e.g. StudentID, Email, ClubName, EventParticipation(EventID, StudentID)), so no additional indexing is required for those columns. Columns used in foreign key relationships, however, should also be indexed to support efficient joins and constraint checks; MySQL will automatically create an index on a foreign key column if a suitable one does not already exist. [14]
The stored procedures used in CCMS filter by EventID, StudentID, and time-based columns (EndDateTime, StartDateTime), so additional indexes have been applied to these paths to improve query performance as the dataset grows.

Indexing improves Campus Club’s operational data handling by aligning database storage structures with the system’s most frequent access patterns. [15 ]
The three most frequent queries have been set as 
· list upcoming events for a club 
· list a student’s event registrations
· list comms sent to a student
For listing upcoming events for a club, the composite index on (ClubID, StartDateTime) allows MySQL to avoid a full table scan of the Event table and eliminate the need for an extra sort step and thus to speed up the location of only relevant rows for the specific club and read them in time order. This ensures that event listings remain fast and responsive even as the number of events grows across many clubs. [16] 

For retrieving a student’s event registrations, the index on EventParticipation(StudentID, EventID) enables efficient filtering by student before joining to the Event table. This means that instead of scanning all participation records, the database can jump directly to the rows belonging to a single student. [17]


For communications, the index on Recipient(StudentID, CommunicationID) allows rapid lookup of all messages sent to a specific student and supports efficient joins to the `Communications` table. Ordering results by SentDateTime becomes faster because far fewer rows are involved in the sort. Overall, these indexes reduce full table scans, speed up joins and ordering, and ensure consistent performance as Campus Club’s operational data volume increases. [18]
[bookmark: _Toc219454721]Conclusion and Reflection
The solution proposed here meets Campus Club’s stated requirements through a structured relational database implementation. Up-to-date records of active clubs are maintained using the Club table, which stores ClubName, CategoryID, FoundingDate, and Status, and is linked to the ClubCategory table via a foreign key to classify clubs into academic, cultural, or sports categories. Unique constraints on ClubName and CategoryName prevent duplicate records and ensure consistency.

Student memberships are registered and managed through the Membership table, which implements a many-to-many relationship between Student and Club using foreign keys. Fields such as JoinDate, LeaveDate, and MembershipStatus allow membership trends to be reviewed over time, while the trigger, trg_membership_leave_audit,  automatically sets MembershipStatus to inactive when a leave date is recorded, enforcing business rules at database level.
Club events are organised and recorded in the Event table, which stores EventName, EventType, StartDateTime, EndDateTime, and Venue, and includes a check constraint ensuring events end after they start. Student participation is tracked using the EventParticipation table, which links students to events, records ParticipationStatus, and prevents duplicate registrations through a unique constraint. Official announcements are recorded via the Communications table and linked to recipients through the Recipient table, enabling auditing. Data integrity, efficiency, and reliability are ensured through constraints, transactions, stored procedures, indexing, and SELECT test queries.
One of the main challenges during implementation was enforcing data integrity while still allowing the system to handle real workflows such as booking or cancelling events, and managing memberships. While pimary key and UNIQUE constraints improved data quality, they also created practical issues during testing and data insertion. For example, Student.Email  is UNIQUE, so inserting test students required ensuring every email address was different, otherwise inserts failed. Similarly, EventParticipation has a UNIQUE constraint on (EventID, StudentID), which prevented duplicate registrations; this was desirable, but it meant repeated testing of BookStudentForEvent could trigger constraint errors unless the procedure first checked for existing rows. Foreign key constraints also introduced challenges, because of the rule that parent rows must exist before child rows can be inserted (e.g., a Membership row cannot be inserted unless the referenced Student and Club already exist). [20]
This required careful ordering of test data inserts and influenced procedure logic, such as deleting rows in EventParticipation before deleting from Event in the CancelEvent procedure to avoid foreign key violations.
To address these challenges, the solution uses a combination of constraints, triggers, and stored procedures with transactions. Transactions preventing partial updates via conditional rollback and commit that ensure that operations either complete fully or leave the database unchanged. The membership trigger trg_membership_leave_audit ensures business rules are consistently applied whenever leave dates are updated. Finally, performance challenges were resolved by adding indexes to match the most common operational queries, to reduce full table scans and improve join efficiency as CCMS data grows.
Future improvements include returning feedback from stored procedures (e.g., SELECT messages or error codes for event not found, already registered, or student not eligible), adding capacity and attendance restriction fields to Event (since the requirements mention attendance restrictions), and enforcing booking limits via additional checks in BookStudentForEvent. It would also be beneficial to expand reporting views for common analytics (membership trends, event turnout rates, communication delivery rates).
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# O REATE TABLE Student (

StudentID INT AUTO_INCREMENT PRIMARY KEY,
FirstName VARCHAR(100) NOT NULL,
LastName VARCHAR(100) NOT NULL,
Email VARCHAR(255) NOT NULL,

CONSTRAINT Student_Email_UQ UNIQUE (Email),

Year0fStudy INT NULL,
CONSTRAINT Student_YearOfStudy_CHK
CHECK (YearOfStudy IS NULL OR YearOfStudy BETWEEN 1 AND 6),

Status ENUM( 'registered', 'suspended', 'graduated')
NOT NULL DEFAULT 'registered',

Course VARCHAR(150) NOT NULL,

Department VARCHAR(150) NOT NULL

k Screenshot
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* © REATE TABLE Club (
ClubID INT AUTO_INCREMENT PRIMARY KEY,

ClubName VARCHAR(150) NOT NULL,
CONSTRAINT Club_ClubName_UQ UNIQUE (ClubName),

CategoryID INT NOT NULL,
FoundingDate  DATE NOT NULL,
status ENUM('active’,'inactive’) NOT NULL DEFAULT 'active’
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CREATE TABLE ClubCategory (
CategoryID INT AUTO_INCREMENT PRIMARY KEY,

CategoryName  VARCHAR(100) NOT NULL,
CONSTRAINT ClubCategory_CategoryName_UQ UNIQUE (CategoryName)
)i

ALTER TABLE Club
ADD CONSTRAINT Club_Category_FK

FOREIGN KEY (CategoryID) REFERENCES ClubCategory(CategoryID)
ON UPDATE CASCADE

ON DELETE RESTRICT;
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O CREATE TABLE Membership (
MenbershipID INT AUTO_INCREMENT PRINARY KEY,

StudentID INT NOT NULL,

CONSTRAINT Membership_Student_FK
FOREIGN KEY (StudentID) REFERENCES Student (StudentID)
ON UPDATE CASCADE
ON DELETE CASCADE,

ClubID INT NOT NULL,

CONSTRAINT Membership_Club_FK
FOREIGN KEY (ClubID) REFERENCES Club(ClubID)
ON UPDATE CASCADE
ON DELETE CASCADE,

JoinDate DATETIME NOT NULL,
LeaveDate DATETINE NULL,
CONSTRAINT Membership_LeaveDate_CHK

CHECK (LeaveDate IS NULL OR LeaveDate > JoinDate),

MembershipStatus ENUM('active','inactive') NOT NULL DEFAULT 'active’,

CONSTRAINT Membership_Student_Club_JoinDate_UQ
UNIQUE (StudentID, ClubID, JoinDate)

);
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- 5) EVENT

# © REATE TABLE Event (
EventID INT AUTO_INCREMENT PRIMARY KEY,

ClubTp INT NOT NULL,

CONSTRAINT Event_Club_FK
FOREIGN KEY (ClubID) REFERENCES Club(ClubID)
ON UPDATE CASCADE
ON DELETE CASCADE,

EventName VARCHAR (200) NOT NULL,
EventType VARCHAR(50) NOT NULL,
StartDateTime  DATETIME NOT NULL,

EndDateTime DATETIHE NOT NULL,
CONSTRAINT Event_EndAfterStart_CHK

CHECK (EndDateTime > StartDateTime),

Venue VARCHAR (200) NOT NULL
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- 6) EVENT PARTICIPATION

* OREATE TABLE EventParticipation (
EventParticipationID INT AUTO_INCREMENT PRIMARY KEY,

EventID INT NOT NULL,
CONSTRAINT EventParticipation_Event_FK
FOREIGN KEY (EventID) REFERENCES Event(EventID)
ON UPDATE CASCADE
ON DELETE CASCADE,

StudentTD INT NOT NULL,

CONSTRAINT EventParticipation_Student_FK
FOREIGN KEY (StudentID) REFERENCES Student(StudentID)
ON UPDATE CASCADE
ON DELETE CASCADE,

ParticipationStatus ENUM('registered','attended’, ‘no-show','cancelled')
NOT NULL DEFAULT 'registered’,

CONSTRAINT EventParticipation_Event_Student_UQ
UNIQUE (EventID, StudentID)
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- 7) COMMUNICATIONS

REATE TABLE Communications (
CommunicationID  INT AUTO_INCREMENT PRIMARY KEY,

SenderClubID INT NOT NULL,
CONSTRAINT Communications_SenderClub_FK
FOREIGN KEY (SenderClubID) REFERENCES Club(ClubID)
ON UPDATE CASCADE
ON DELETE RESTRICT,

SentDateTine DATETIME NOT NULL,
subject VARCHAR(200) NOT NULL,
Hode ENUM(*enail’, ‘app’, 'social')

NOT NULL DEFAULT ‘email'
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- 8) RECIPIENT

O REATE TABLE Recipient (
CommunicationID INT NOT NULL,
StudentID INT NOT NULL,

PRIMARY KEY (CommunicationID, StudentID),

CONSTRAINT Recipient_Communication_FK
FOREIGN KEY (CommunicationID)
REFERENCES Communications (CommunicationID)
ON UPDATE CASCADE
ON DELETE CASCADE,

CONSTRAINT Recipient_Student_FK
FOREIGN KEY (StudentID)
REFERENCES Student (StudentID)
ON UPDATE CASCADE
ON DELETE CASCADE,

Deliverystatus  ENUN('sent’,’failed to send','opened'),
DeliveryDateTine ~ DATETIME
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9 e INSERT INTO Student (FirstName, LastName, Email, YearOfStudy, Status, Course, Department) VALUES

10 (‘Buffy’, ‘Summers', 'buffy.summers@sunnydale.ac.uk', 2, ‘registered’, 'Criminology', *social Sciences'),
11 (‘Willow', 'Rosenberg’, 'willow.rosenberggsunnydale.ac.uk', 2, ‘registered’, 'Computer Science', ‘Science'),
12 (‘Xander', 'Harris',  'xander.harris@sunnydale.ac.uk', 2, ‘registered’, 'Media Studies', ‘Arts'),

13 (‘Rupert', 'Giles', *rupert.giles@sunnydale.ac.uk’, 5, 'registered’, 'History', *Humanities'),
(‘Faith', ‘Lehane’,  'faith.lehane@sunnydale.ac.uk', 3, ‘registered’, 'Sports Coaching’, ‘Sport');
16
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INSERT INTO Club (ClubName, CategoryID, FoundingDate, Status) VALUES
(*Sunnydale Cultural Exchange Club'

(SELECT CategoryID FROM ClubCategory WHERE CategoryName
'1999-09-01", ‘active’

)

('Slayer Athletics Club',

(SELECT CategoryID FROM ClubCategory WHERE CategoryName
'1999-09-15', ‘active’

(*Hellmouth Science Society',
(SELECT CategoryID FROM ClubCategory WHERE CategoryName
'1999-10-01', ‘active’

(‘Sunnydale Art & Sketch Club’,
(SELECT CategoryID FROM ClubCategory WHERE CategoryName
'1999-10-10", ‘active’

)

)

)

(*Scooby Research Circle',

(SELECT CategoryID FROM ClubCategory WHERE CategoryName
'1999-10-20", ‘active’

Select * from Club;

)

‘cultural’),

‘sports’),

'Science'),

‘Art'),

*Special Interest'),

o
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' #  INSERT INTO Membership (StudentID, ClubID, JoinDate, LeaveDate, MembershipStatus) VALUES
o (

! (SELECT StudentID FROM Student WHERE Email='buffy.sunmers@sunnydale.ac.uk'),

} (SELECT ClubID FROM Club WHERE ClubName='Slayer Athletics Club'),

» 12025-09-20 10:00:00°, NULL, ‘active'

(SELECT StudentID FROM Student WHERE Email='willow.rosenberg@sunnydale.ac.uk'),
j (SELECT ClubID FROM Club WHERE ClubName='Hellmouth Science Society'),
x '2025-09-21 11:00:00°, NULL, ‘active'

! (SELECT StudentID FROM Student WHERE Email='xander.harris@sunnydale.ac.uk'),
} (SELECT ClubID FROM Club WHERE ClubName='Sunnydale Cultural Exchange Club'),
» 12025-09-22 12:00:00°, NULL, ‘active'

(SELECT StudentID FROM Student WHERE Email='rupert.giles@sunnydale.ac.uk'),
j (SELECT ClubID FROM Club WHERE ClubName='Scooby Research Circle'),
x 12025-09-23 €9:30:00°, NULL, ‘active'

! (SELECT StudentID FROM Student WHERE Email='faith.lehanegsunnydale.ac.uk'),
} (SELECT ClubID FROM Club WHERE ClubName='Slayer Athletics Club'),

» 12025-09-24 08:00:00°, '2025-10-05 08:00:01', 'inactive’
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» INSERT INTO Communications (SenderClubID, SentDateTime, Subject, Mode) VALUES

O (
(SELECT ClubID FROM Club WHERE ClubName='Sunnydale Cultural Exchange Club'),
'2025-10-25 09:00:00', 'Culture Night details and sign-up', 'email'
~),
O (
(SELECT ClubID FROM Club WHERE ClubName='Slayer Athletics Club'),
'2025-10-26 12:00:00', 'Training session schedule update', 'app'
~),
O (
(SELECT ClubID FROM Club WHERE ClubName='Hellmouth Science Society'),
'2025-10-27 15:30:00', 'Workshop prep: bring a notebook', 'email'
~),
O (
(SELECT ClubID FROM Club WHERE ClubName='Sunnydale Art & Sketch Club'),
'2025-10-28 17:45:00', 'Art Showcase: submissions open', 'social'
~),
O (
(SELECT ClubID FROM Club WHERE ClubName='Scooby Research Circle'),
'2025-10-29 10:15:00', 'Research Meetup agenda', 'email'
>)E
~ ¢ ses8 | -
terid [ 4tV FilterRows: Q Search Edit: oy B B Export/import: . ‘
ommunicationID SenderClubID SentDateTime Subject Mode

2025-10-25 09:00:00 |Culture Night details and sign-up |email

2025-10-26 12:00:00 |Training session schedule update |app
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DELIMITER $$

DROP TRIGGER IF EXISTS trg_membership_leave_audit $$

CREATE TRIGGER trg_membership_leave_audit
BEFORE UPDATE ON Membership
FOR EACH ROW
BEGIN
—— If a LeaveDate is added or changed, set membership to inactive
IF NEW.LeaveDate IS NOT NULL THEN
SET NEW.MembershipStatus = 'inactive';
END IF;
END $$
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16 = — ensure trigger exists

17 SHOW TRIGGERS FROM CCMS;

18

19 —— test trigger by setting leave date to noq
20 =  UPDATE Membership

21 SET LeaveDate = NOW()

22 WHERE MembershipID = 1;

23 —— Membership status should show 'inactive'
24 =  SELECT MembershipStatus, StudentID, MembershipID
25 FROM Membership

26 WHERE MembershipID = 1;

27

% {4519

esult Grid [ 3 FilterRows: Q Edit: oy B EE-

MembershipStat... StudentlD MembershipID

| inactive IS | 1
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— pick an event and set it to past
SELECT EventID, EventName, EndDateTime
FROM Event;

UPDATE Event

SET EndDateTime = DATE_SUB(NOW(), INTERVAL 2 DAY)
WHERE EventID = 5;
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E) — test the trigger by running an update that keeps the status as registered:
37

38 =  UPDATE EventParticipation

39 SET ParticipationStatus = 'registered'’
40 WHERE EventID = 1

41 AND StudentID = 8;

42

43 — check that the result is as expected:
44

45 =  SELECT EventParticipationID, ParticipationStatus
46 FROM EventParticipation

47 WHERE EventID = 1

48 AND StudentID = 8;

49

50

0% $  24:46
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