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[bookmark: _Toc216107364]Introduction
This document details the design and implementation of a relational database for a club management system on a campus setup, using MySQL. This is aimed at devising a systematic way to handle organised data on students, clubs, memberships, events, attendance, and announcements. A relational database design is employed because it enables key linkages, preserves referential integrity, and is ideal for an operations database providing systematic access to data.
It begins with identifying entities and attributes related to the problem. It then generates an Entity Relationship Diagram to support the database design. Normalisation up to Third Normal Form is carried out to remove data duplication and inconsistencies in data updates. This helps prevent inconsistencies, such as duplicate information in both students' and clubs' attribute fields.
The database was created directly in the MySQL Server Console because it was easier to have everything in front of me to make the tables. Constraints, stored procedures, transactions, triggers, and indexing were then added for an additional level of reliability and efficiency. Stored procedures are commands that provide a more structured way to implement standard operations on the database. Transactions help facilitate successful rollbacks of connected updates. Triggers help automatically retain data for significant changes. Indexes help speed up searching and joining when two data sets are frequently merged.
This database will also be used in the development of the web application in Part B, where PHP scripts will interface with the database to provide interactive functionality for users on campus. The projects carried out in Part A have created a strong and stable core for developing applications.











[bookmark: _Toc216107365]Part A
[bookmark: _Toc216107366]1 Database Design
[bookmark: _Toc216107367]1.1 Entity and Attributes
This system handles the key data required by a Campus Club Management System. This Campus Club Management System data or database is centred on students, Campus Clubs, and their interactions. This data or database handles registration of Campus Clubs, event planning, participation tracking, and interactions between Campus Club leaders and students.

students
Information on members of campus clubs is kept on file by the student entity. First and last names, email address, join date, and a generated student ID are all included. To ensure that every student receives a distinct value, the primary key student_id is set to AUTO_INCREMENT. A UNIQUE constraint is used for the email attribute. By doing this, duplicate registrations are avoided, and proper records are maintained. VARCHAR fields support flexible text input, while DATE fields capture the registration time.

clubs
The club's entity stores details of each campus club. It includes a numeric identifier, the club name, its category, and its founding date. The primary key is club_id. The club_name field uses a UNIQUE constraint to prevent duplicate club records. Categories are stored as simple text values, allowing broad classification. DATE is used for the founded_date to support administrative and reporting activities.

memberships
The many-to-many link between clubs and students is reflected in memberships. Each record includes membership identifiers, student identifiers, club identifiers, membership dates, and stated roles. The primary key is membership_id. Foreign keys that relate to their respective parent tables are found in the fields student_id and club_id. This guarantees that a membership cannot exist unless the club and the student both exist. The role field supports roles like representative, committee, and member. To help with historical tracking, DATE is used for membership_date.





events
The events entity describes club-related events. Every event has a venue, a capacity, a date, a club reference, an event name, and an identification. The foreign key field club_id enforces the requirement that events belong to legitimate clubs. DATETIME combines the date and time to facilitate scheduled operations. Operational information required for event planning is stored in the venue and capacity fields.

participation
This entity records attendance at events. Each record includes an identity, an event reference, a student reference, an attendance flag, and an optional check-in time. Participation_id is the primary key. TINYINT is used in the attendance flag to indicate whether someone is present or not. The DATETIME parameter for checkin_time supports detailed attendance monitoring. The entity is connected to both events and students by foreign keys.
 
Announcements 
Club announcements are shop communications. An identification, a club reference, a title, a body, and a timestamp are all included in each entry. Because the message length varies, TEXT is utilised for the body. Messages are linked to specific clubs via the club_id foreign key. This group of organisations maintains a straightforward, uniform, and manageable structure while meeting critical operational requirements. Every quality has a distinct function. The architecture adheres to relational modelling guidelines found in database literature [3].

[bookmark: _Toc216107368]1.2 Entity Relationship Diagram
The entire schema is shown graphically in the ERD. Each entity's attributes, primary keys, and foreign keys are displayed. The links between tables are also shown in the graphic. Every relationship reflects the limitations of the real world. Clubs and students have a many-to-many relationship. Clubs may accept more than one student, and students may join more than one club. The memberships table resolves this relationship. Clubs and the events table have a one-to-many relationship. Clubs can host a variety of activities; however, each event is exclusive to the club. Another many-to-many interaction that connects students and events is participation. Because each club can create many messages, announcements are organised in a one-to-many fashion. These structures adhere to the suggested relational modelling. They guarantee the database design's modularity and clarity [3]. The ERD facilitates the application of foreign key constraints and aids in cardinality verification.
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Figure 1: ERD for

















[bookmark: _Toc216107369]1.3 Normalisation to 3NF
Normalisation improves data organisation by reducing redundancy and ensuring that each attribute belongs to the correct table. The design was checked against the rules of First, Second, and Third Normal Form, as recommended in foundational relational studies [2].

 First Normal Form (1NF) 
All attributes hold atomic values—no fields store repeated groups. For example, student names are saved in two fields, and attendance is a single value. Each table uses a primary key to identify records, satisfying the requirements of 1NF.

 Second Normal Form (2NF) 
When every non-key characteristic depends on the entire primary key, the table is in 2NF. Surrogate keys are used in the design of many-to-many tables, such as participation and memberships. Because elements like role and membership_date rely on membership_id rather than a composite key, this avoids partial dependencies.
 Third Normal Form (3NF) 
A table is in 3NF when there are no transitive dependencies.  Non-key properties can only be ascertained using the primary key.  For instance, club classifications are independent of event details, and student names are independent of their email addresses.  Each attribute is correctly assigned to the corresponding entity.  This reduces the likelihood of inconsistent updates and improves maintenance. 

 Every 3NF criterion is met by the final design.  This enhances consistency, makes clean joins easier, and prepares the database for additional work in the sections to follow.








[bookmark: _Toc216107370]2 Database Implementation 
This section explains how to create and fill the database using the MySQL server console. Running commands through the console provides direct control and immediate feedback, which helps with testing and verification.
[bookmark: _Toc216107371]2.1 Table Creation and Constraints
The process begins with setting up the database structure. The developer runs the following commands in the server console: 

[image: ]
Figure 2. Fresh CCMS database created successfully in the MySQL server console.
The execution was successful, according to the console. After that, build TABLE commands are used to create each table with the appropriate keys and constraints. Unique IDs are provided via AUTO_INCREMENT primary keys. Depending on the data type, VARCHAR, DATE, and DATETIME are used. Duplicate inputs in crucial fields, including student emails and club names, are prevented by unique constraints. Foreign keys establish rules for relationships between tables. These constraints improve consistency and reduce the risk of invalid entries, which aligns with the guidance on integrity enforcement in the literature [4].
[image: A blue screen with black text

AI-generated content may be incorrect.]Figure 3. In this example, one can see the steps required for the creation of the ‘students’ table, along with the specification of the primary key within the MySQL server console.
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AI-generated content may be incorrect.]
Figure 4. This one shows you the creation of the clubs table with the constraint on club_name.
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Figure 5. This is what the membership table would look like, with foreign key constraints that show associations with both students and clubs.
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Figure 6. This illustration shows how the events table is structured, with club_id as a foreign key.
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Figure 7. Here is an illustration of the creation of the participation table, with foreign key relationships connecting to the other two tables.
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Figure 8. This illustration depicts the SQL commands used to create the announcements table with its foreign key, linking each announcement to its respective club.
[bookmark: _Toc216107372]2.2 Sample Data Insertion
Filling the tables with accurate sample data is the next stage. Students, clubs, memberships, events, participation entries, and announcements are all added using the INSERT commands. The console verifies every set of inserts. These recordings enable subsequent testing and serve as documentation of actual operations. The information is selected to display a range of event activities and various membership trends. This helps ensure that constraints work and that relational functionality behaves as expected. A variety of event activities. This helps ensure that constraints work and that relational functionality behaves as expected.
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Figure 9 This includes adding test student records into the ‘students’ table for purposes of later validation and query testing.
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Figure 10 This figure describes the process of implementing club information into the clubs table.
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Figure 11. This shows the insertion of membership relationships linking students to clubs.
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Figure 12 This figure illustrates how to add sample data for events to support both scheduling and testing attendance.
[image: ]
Figure 13 Here, we include participation records to represent students' attendance at scheduled events.
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Figure 14 This is an example of adding announcement entries used within club communications.






[bookmark: _Toc216107373]2.3 Testing Evidence and Screenshots
Testing is done by running SELECT statements to get all records from each table. Join queries are also run to make sure that foreign key relationships work properly. 
This confirms that students are correctly linked to clubs. Additional tests involve invalid insert attempts, such as attempting to insert a membership for a nonexistent student. The server console blocks these actions. This shows that the constraints maintain data integrity. This behaviour follows recommended validation steps in database management [6].

[image: ]
Figure 15 This is a screen capture of the execution of a SELECT statement used to check the existing student records stored in the database.

[image: ]
Figure 16 This is the output of a join query that verifies the relationship among students, clubs, and membership details.
[image: ]
Figure 17 This figure shows foreign key constraint errors that occur when the membership refers to a nonexistent student.

[bookmark: _Toc216107374]3 Stored Procedures and Transaction Management
[bookmark: _Toc216107375]3.1 CRUD Operations
Daily data operations are automated via stored routines. They make application logic simpler and facilitate the management of structured data. Procedures for adding, changing, and removing records are part of the system. Every process handles faults and verifies input data. These processes enhance maintainability and align with database development literature [5].
[image: A computer screen with text and numbers
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Figure 18 This example shows how to create a stored procedure for inserting student records.

[image: A computer screen with a blue screen
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Figure 19 This demonstrates executing the stored procedure and verifying that the record is successfully inserted.


[bookmark: _Toc216107376]3.2 Transaction Handling with COMMIT and ROLLBACK
Transactions enable multiple operations to be carried out as a single unit of work. In the event of a mistake, this stops partial updates. The BEGIN command is used on the server console, followed by several SQL procedures. The system commits if every operation is successful. All operations are cancelled via ROLLBACK if any step fails. Data integrity is safeguarded, and consistency is guaranteed.
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Figure 20 Example of an update operation performed inside a controlled transaction using START TRANSACTION.
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Figure 21 This figure shows how COMMIT or ROLLBACK is used, based on system logic, to conclude transaction execution.


[bookmark: _Toc216107377]3.3 Triggers for Data Auditing
Triggers record changes to sensitive tables. The system includes triggers that insert logs into an audit table when membership or participation data changes. Each trigger activates on insert or update. This supports audit trails and improves accountability. Triggers allow automated tracking without needing manual updates.
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Figure 22 This figure shows how to create a trigger function that looks for updates to the club names.
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Figure 23 This example shows what the audit log entry looks like after a change in a club’s name, proving the trigger fired correctly.






















[bookmark: _Toc216107378]4 Performance Tuning and Indexing

[bookmark: _Toc216107379]4.1 Index Selection
Indexes improve performance by speeding up searches. Secondary indexes are created on columns that often appear in WHERE clauses or join conditions. These include the student_id, club_id, and event_id fields. The selection of these indexes follows principles outlined in MySQL documentation [4]
[image: ]
Figure 24 This figure shows the construction of secondary indexes to facilitate faster execution of most query operations.





[bookmark: _Toc216107380]4.2 Performance Outcomes
Performance testing employs the EXPLAIN command. The console indicates whether queries use indexes. When indexes appear in the key column of the EXPLAIN output, it confirms that the database engine uses the index during execution. This improves query performance and reduces the need for full-table scans. Using indexes is a recognised method for improving system efficiency [4].
MySQL enhanced performance and decreased search time by using the student_id index [6].

[image: ]
Figure 25 Figure 25. Finally, this figure shows the use of the EXPLAIN statement in ensuring that the optimiser chose the index used in the lookup operation.

[bookmark: _Toc216107381]5 Conclusion and Reflection
This database project successfully established a system for managing student clubs, memberships, events, and participation. Redundancy was decreased, and structure was enhanced by the ERD and 3NF design. To improve performance and reliability, stored procedures, transactions, triggers, and indexing were implemented. Screenshots and testing verified that the system maintains data accuracy and functions appropriately.












[bookmark: _Toc216107382]Part B  
[bookmark: _Toc216107384][bookmark: _Toc216107383]6 Overview of Website Topic
The website created for Part B is a Game Catalogue system intended to organise and showcase an individual's video game collection. The website's goal is to demonstrate how to retrieve, modify, and display data from a MySQL relational database using PHP. The library allows an administrator to maintain a systematic list of games, including their titles, genres, and associated platforms, while providing dynamic access to this data through a web interface.

Because it requires numerous associated tables, human interaction, and frequent data updates, the selected topic is well-suited to showcasing database-driven capabilities. Foreign key constraints link games to platforms, enabling normalised storage and preventing data duplication. The system supports core database functions, including adding new games, updating existing records, removing entries, and searching the catalogue using user-specified criteria. As required by the module, these features provide sufficient scope to demonstrate CRUD capability.





6.1 PHP Website Development
Introduction
This section describes how to build a simple PHP site to store a student's catalogue of computer games. The site uses a MySQL database to store data on computer games and their platforms. This illustrates how to combine content generation with database access using server-side scripts and relational databases. The site shall be purely for information purposes and shall contain no shopping basket facility.
The site allows a logged-in user to display a list of games and search the database for a match. The site implements CRUD operations for managing records. PHP code reads data from a database and produces HTML output based on it. A basic login system implements access restrictions for using administrative functionalities. Only authorised individuals can alter data via this site. This code underscores simple security concepts such as input validation and SQL injection prevention. All aspects satisfy the requirements for this module in dynamic web programming and the safe management of database operations.
[bookmark: _Toc216107385]6.2 Database Design for Website
[bookmark: _Toc216107386]6.2.1 Tables and Relationships
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Figure 26 This screenshot shows the GameCatalogueDB tables created in phpMyAdmin.









[bookmark: _Toc216107387]6.2.2 Sample Data
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Figure 27  This screenshot illustrates the sample set of game records stored in the games table and confirms that entries were successfully inserted for testing purposes.
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Figure 28 This screenshot shows sample platform records inserted into the platforms table within phpMyAdmin for the GameCatalogueDB database.
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Figure 29 This screenshot displays the sample data contained in the users table, confirming the presence of an administrative account intended for authentication in the website component.


[bookmark: _Toc216107388]6.3 PHP Implementation
[bookmark: _Toc216107389]6.3.1 Dynamic Content Display
Here is the code for the index.php file that displays initial dynamic content for the Game Catalogue site. This file connects with a MySQL database and fetches a list of games using a SELECT query. Notice how this code fetches data dynamically via a SELECT query and then displays it in HTML. This code executes PHP on the server and fetches data directly for rendering as dynamic content.
As soon as you open index.php with localhost access, the page fetches details about all games in the database and populates the page with more information about those games, including their platforms. This fulfils the requirements for a dynamic data-fetch feature in a browser, rather than using the predefined HTML described in the current documentation [7][8].
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Figure 30 The GameCatalogue home page dynamically generates game records retrieved via an SQL JOIN query in PHP.

[bookmark: _Toc216107390]6.3.2 CRUD Operations
[image: A screenshot of a computer
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Figure 31 This screenshot shows the index.php page listing games from GameCatalogueDB and providing navigation to CRUD operations.

[image: ]
Figure 32 Addgame.php form used to create a new game with platform selection from the platforms table.


[image: ]
Figure 33 Updated index.php list showing the newly added game after the insert operation.
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Figure 34 Editgame.php form showing an existing game loaded for editing, including a pre-selected platform.
[image: ]
Figure 35 Index page showing the updated game details after the edit operation.
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Figure 36 Deletegame.php confirmation screen for removing a specific game.
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Figure 37 Index page after deletion showing that the record is no longer present in the catalogue.



[bookmark: _Toc216107391]6.3.3 Search/Filter Functionality
[image: ]
Figure 38 This screenshot shows the search and filter interface on the main catalogue page, allowing the user to enter a title fragment and select a platform before submitting the query.
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Figure 39. This screenshot shows the filtered results returned by the search form, confirming that the query narrows the catalogue to games that match both the text input and the selected platform.







[bookmark: _Toc216107392]6.3.4 Security Measures (Login, Input Validation)
[image: A screenshot of a computer
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Figure 40.. This screenshot shows the admin login page for the GameCatalogue website, which requires valid credentials to access the catalogue and CRUD features.
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Figure 41. This screenshot illustrates a failed login attempt, where invalid credentials trigger an error message and prevent unauthorised access to the system.
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Figure 42. Following successful authentication, this screenshot displays the main catalogue page with the signed-in username and a logout option to end the session.
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Figure 43. This screenshot illustrates how CRUD pages are protected: the authentication check redirects a direct call to addgame.php without a valid session to the login page.









[bookmark: _Toc216107393]6.4 SQL Injection Overview
A common vulnerability in many Web applications that store and access data from relational databases is SQL injection. When user input is included in an SQL query (often via concatenation) without validation or parameter binding, this is known as SQL injection. After that, the attacker might add more SQL code that modifies the original SQL statement's purpose on the server. SQL injection frequently occurs in search boxes and login pages, both of which typically send unfiltered user input back to the server for processing. SQL injection commonly occurs on login pages and search boxes, both of which typically pass unfiltered user input back to the server for processing. By sending malicious input to these types of boxes, attackers may force a query to evaluate its conditions as accurate, thereby allowing unauthorised access to the system or revealing data that was not intended to be returned to the user. SQL injection is frequently discussed in security documentation (especially concerning PHP applications), particularly those that dynamically generate SQL statements.[9]
SQL injection poses a significant threat because an attacker needs neither specialised software nor elevated privileges to exploit it. Any public input field can pose a risk. In many cases, the input appears to be a beginning; e.g., it is a username or title. The problem arises because many database management systems interpret characters such as quotation marks and comment indicators as part of SQL syntax. When the database treats these characters as data rather than as part of an SQL statement, the attacker may modify the WHERE clause, bypass authentication, etc. SQL injection represents a threat to the confidentiality and integrity of the stored data.
In addition to being a theoretical concern, SQL injection is a practical one. Many day-to-day websites that utilise a simple string-based approach to make database calls are susceptible to SQL injection attacks. Even small student projects and local systems are likely to remain vulnerable as long as they include a login page or some form of record search. An attacker does not require advanced programming knowledge to attempt the attack, and common entry points include typing OR or comment-indicator patterns. A database should always treat user input as plain text and never as a possible part of an SQL statement.
SQL Injection is essential for this project because the Game Catalogue website uses form fields to communicate with the MySQL database. Any input field that influences an SQL query’s structure must be checked. Because the login and search functions rely on user input, they are susceptible to dangerous string concatenation. The website guarantees safe database interaction and lessens the possible impact of malicious input by addressing these concerns during development. 





[bookmark: _Toc216107394]6.4.1 Explanation and Examples
Many SQL Injection examples rely on logical conditions that return true regardless of the actual data. For instance, if a login form uses the following SQL query:
SELECT * FROM users 
WHERE username='$username' AND password='$password';
An attacker could input a username like 
admin' OR '1'='1 

This compels the condition to be met.  Even without the correct password, the database still returns a row for the "admin" user.  This happens when the input and SQL syntax are not kept apart. Essential parts of a statement can also be turned off using comment symbols like --.  Academic discussions concerning SQL Injection attack behaviour and preventative techniques frequently mention these tendencies. [10]
In practice, SQL Injection is not limited to login forms. Search boxes, update pages, or any other entry points can be exploited if user input is inserted directly into SQL. Simple examples like the one above show how dangerous these attacks can be without protection.


[bookmark: _Toc216107395]6.4.2 Vulnerabilities in Website Code
Both the login page and the search form on the Game Catalogue website rely on user input.  A malicious user might try to bypass the session logic if the login page sent the username and password directly into an SQL string without binding parameters.  For instance, manipulated input may alter the WHERE clause and return unauthorised records if the login code employed string concatenation. This would make it possible to visit secure pages without a working password. 
Similarly, the search box uses input to filter results, and a simple LIKE clause becomes unsafe when the value contains special SQL characters. Text like ' OR '1'='1 could return all games instead of valid matches if the query is created directly from user input. These issues are widely covered in the PHP documentation on prepared statements and secure database access.[8]
This project recognises that the login and search functions are potential entry points for SQL Injection and requires protective measures before use in a public system.

[bookmark: _Toc216107396]6.4.3 Anti-SQL Injection Measures Implemented
The website uses MySQLi in PHP with prepared statements and parameterised queries. The SQL commands themselves and the user-supplied values are separated by prepared statements. The system builds a query using placeholders for user-provided data instead of creating a single string, and then it links each user input to the appropriate placeholder. The database does not recognise any of the user-provided values as SQL syntax; instead, it sees them as just data. Consequently, an attacker cannot alter the structure of the SQL command. This approach is widely acknowledged as a basic strategy for securely managing user input from web-based forms. It is included as a best practice in the current PHP database documentation.
To prevent usernames and passwords from containing SQL commands, the login page uses a prepared statement with bind_param. By tying a parameter to the LIKE clause, the search function employs a similar technique. This ensures that even wildcard text cannot interfere with the control of the query. These precautions offer a uniform strategy that safeguards any page that communicates with the database.


[bookmark: _Toc216107397]6.4.4 Screenshots of Testing and Results
Screenshots demonstrate how successful these defences are against attempted SQL Injection.  The website displays an "Invalid login" notice rather than granting access when an invalid input, such as admin' OR '1'='1, is entered into the login form.  The user cannot access protected pages because they are not logged in. The login screen appears when attempting to access addgame.php or editgame.php without a valid session. 
Testing the search box with inputs like ' OR 1=1 -- demonstrates that no extra items are retrieved, and standard filtering rules apply. These results confirm that prepared statements and parameter binding prevent typical SQL Injection methods from altering SQL queries, aligning with findings from recent security analyses. [9]






[bookmark: _Toc216107398]7 Conclusion and Reflection

Conclusion
From structured data design to a working PHP application, the database and website created for this project demonstrate a whole workflow. The entities, characteristics, and connections required for a campus-style information system were found through a methodical approach that produced the database. Every table included consistent, non-redundant data thanks to normalisation to Third Normal Form. This made it possible for the system to grow without generating contradictory or redundant data and provided dependable joins. At the schema level, constraints such as primary keys, foreign keys, and unique values were used to safeguard data integrity, and sample data helped confirm behaviour during testing. Reliability during insert, update, and delete operations was enhanced using stored procedures and transactions. Using these capabilities, the developer could control how grouped statements were executed, ensuring that either all or no changes were implemented. By logging key updates, triggers offered basic auditing support, and indexing enhanced search and lookup query performance. By providing consistent and reliable data access, these database features together enabled the website built in Part B. Through the index page, the PHP website retrieved and displayed dynamic content. It gave administrators access to CRUD operations and allowed users to use the search form to filter records. Administrative page access was restricted by login protection, and SQL Injection attempts were stopped via parameter binding. Every component of the system helped create a safe, sound, and controllable web application. The project results satisfy the assignment's objectives and demonstrate how web programming and database architecture can complement each other to provide a helpful solution.













Reflection
The development of the database and website revealed how design decisions impact usability and dependability. Identifying entities and attributes early in the design process demonstrates that a well-structured schema avoids issues later. The data normalisation procedure prompted careful consideration of information placement and table connections. The significance of laying a solid foundation before writing any code was highlighted by seeing how minor design choices impact joins and queries. The importance of controlling data modifications was illustrated by creating stored procedures and transactions. The function of rollback in preventing partial updates was brought to light by testing failures during transaction blocks. Additionally, triggers provided a valuable way to track modifications without changing the application's logic. These tools improved comprehension of server-side management and demonstrated that data protection occurs at multiple levels, not just on the website. Confidence in connecting front-end actions to back-end logic increased by writing PHP code. The application's reliance on appropriate SQL behaviour was demonstrated by handling forms, processing CRUD activities, and displaying dynamic content. The necessity of limiting access to sensitive pages was reaffirmed by login handling and session checks. The risk of SQL Injection was made clear by using prepared statements, which also showed how small input changes can affect database behaviour. It turned out that binding parameters and user input validation were crucial for a secure database connection. When considering the project as a whole, the work demonstrated how careful data design, secure coding, and organised testing combine to provide a solid system.
A more thorough user role structure, image submissions for every game, and pagination for lengthy listings are possible future enhancements. Although the current system already provides a complete workflow from planning to implementation, these enhancements would improve usability. Both technical proficiency and knowledge of secure development techniques were enhanced by the project, which will be helpful in subsequent work.
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mysql> CREATE DATABASE CCMS;
Query OK, 1 row affected (0.03 sec)
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nysql> use CCMS;

database changed

nysql> CREATE TABLE students (
-> student_id INT AUTO_INCREMENT,
->  first_name VARCHAR(80),
—-> last_name VARCHAR(80),
- email VARCHAR(126) UNIQUE,
->  join_date DATE,
- PRIMARY KEY (student_id)
->);

Juery OK, 0 rows affected (0.15 sec)

®
nysql>
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mysql> CREATE TABLE clubs (
->  club_id INT AUTO_INCREMENT,
->  club_name VARCHAR(120) UNIQUE,
—-> category VARCHAR(60),
->  founded_date DATE,
->  PRIMARY KEY (club_id)
- );
Query OK, 0 rows affected (0.11 sec)

mysq'L>T





image7.png
mysql> CREATE TABLE memberships (
-> membership_id INT AUTO_INCREMENT,
->  student_id INT,
->  club_id INT,
-> membership_date DATE,
-> role VARCHAR(40),
—>  PRIMARY KEY (membership_id),
—> FOREIGN KEY (student_id) REFERENCES students(student_id),
- FOREIGN KEY (club_id) REFERENCES clubs(club_id)
- );
Query OK, © rows affected (0.13 sec)
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mysql> CREATE TABLE events (
-> event_id INT AUTO_INCREMENT,
->  club_id INT,
-> event_name VARCHAR(160),
-> event_date DATETIME,
->  venue VARCHAR(160),
->  capacity INT,
—>  PRIMARY KEY (event_id),
- FOREIGN KEY (club_id) REFERENCES clubs(club_id)
->);
Query OK, @ rows affected (0.11 sec)

mvenl >?
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mysql> CREATE TABLE participation (
-> participation_id INT AUTO_INCREMENT,
->  event_id INT,
->  student_id INT,
->  attended TINYINT(1),
-> checkin_time DATETIME,
—>  PRIMARY KEY (participation_id),
—-> FOREIGN KEY (event_id) REFERENCES events(event_id),
—> FOREIGN KEY (student_id) REFERENCES students(student_id)
->);
Query OK, 0 rows affected, 1 warning (0.32 sec)
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Imysql> CREATE TABLE announcements (
-> announcement_id INT AUTO_INCREMENT,
->  club_id INT,
->  title VARCHAR(160),
->  body TEXT,
-> sent_at DATETIME,
—>  PRIMARY KEY (announcement_id),
- FOREIGN KEY (club_id) REFERENCES clubs(club_id)
->);
Query OK, 0 rows affected (0.14 sec)
o
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mysql> INSERT INTO students (first_name, last_name, email, join_date) VALUES
—> ('Kelvin', 'Tavares',K 'kelvin@example.com', '2024-10-01'),

-> ('Maria', 'Costa', 'maria.costa@example.com', '2024-09-20'),
-> ('Luca’', 'Ricci’, 'l.ricci@example.com', '2024-09-15')
—> ('Aisha', 'Khan', 'aisha.khan@example.com', '2024-10-10'),
—-> ('James', 'Brown', 'j.brown@example.com', '2024-10-05');

Query OK, 5 rows affected (0.05 sec)
Records: 5 Duplicates: © Warnings: 0
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mysql> INSERT INTO clubs (club_name, category, founded_date) VALUES

—> ('Football Club', 'Sports', '2022-01-10"),
—> ('Coding Club', 'Technology', '2021-09-15'),
—> ('Drama Society', 'Arts’, '2020-11-01"),
-> ('Music Club', ‘Culture',  '2019-05-22')
—-> ('Photography Club', 'Media', '2023-03-05');

Query OK, 5 rows affected (0.03 sec)
Records: 5 Duplicates: @ Warnings: ©
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mysql> INSERT INTO memberships (student_id, club_id, membership_date, role) VALUES
-> (1, 1, '2024-10-02', 'Player'),
-> (2, 2, '2024-89-22', 'Member'),

-> (3, 3, '2024-09-18', 'Actor'),

-> (4, 4, '2024-10-12', 'Singer'),

-> (5, 5, '2024-10-07', 'Member');

Query OK, 5 rows affected (0.02 sec)

Records: 5 Duplicates: © Warnings: 0
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mysql> INSERT INTO events (club_id, event_name, event_date, venue, capacity) VALUES

-> (1, 'Match Day vs UCL', 12025-01-20 14:00:00', 'Sports Hall', 50),
-> (2, 'Hackathon 2025', '2025-02-16 09:30:00', 'Lab A201', 100),
-> (3, 'Winter Play', '2024-12-05 19:00:00', 'Theatre Room',  80),
-> (4, 'Open Mic Night', 12024-11-18 18:00:00', 'Music Studio', 60,
-> (5, 'Campus Photo Shoot', '2025-03-01 10:00:00', 'Campus Grounds', 40);

Query OK, 5 rows affected (0.02 sec)
Records: 5 Duplicates: © Warnings: 0
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mysql> INSERT INTO participation (event_id, student_id, attended, checkin_time) VALUES

-> (1, 1, 1, '2025-01-20 13:45:00'),
-> (2, 2, 1, '2025-62-10 09:10:00'),
-> (3, 3, 0, NULL),

-> (4, 4, 1, '2024-11-18 18:00:00'),
-> (5, 5, 1, '2025-03-01 10:05:00');

ERROR 2013 (HYOOO) Lost connection to MySQL server during query
No connection. Trying to reconnect.

Connection id: 10

Current database: CCMS

Query OK, 5 rows affected (2.36 sec)
Records: 5 Duplicates: ® Warnings: ©

mysql>




image16.png
mysql> INSERT INTO announcements (club_id, title, body, sent_at) VALUES
-> (1, 'Training Change', 'Training will be on Thursday', '2024-10-15 10:00:00'),
-> (2, 'New Course Available', 'Intro to Python workshops', '2024-10-20 12:30:00'),
-> (3, 'Auditions', 'Auditions open next week',K '2024-10-18 15:00:00'),
-> (4, 'Music Night', 'Bring your instruments',K '2024-11-10 09:00:00'),
-> (5, 'Photo Contest', 'Submit your best picture to win', '2024-10-25 14:45:00');
Query OK, 5 rows affected (0.04 sec)
Records: 5 Duplicates: @ Warnings: ©

®
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mysql> SELECT * FROM students;

join_date

Tavares kelvin@example.com

Costa maria.costa@example.com
Ricci 1l.ricci@example.com 2024-09-15

| |

| | 2024-09-20

| |
Khan | aisha.khan@example.com | 202u4-10-10

| |

+ +

|
+
2024-10-01 |
|
|
|

j.brown@example.com 2024-10-05

5 rows in set (0.02 sec)

mvscll>?
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mysql> SELECT s.first_name, s.last_name, c.club_name, m.role
—> FROM memberships m
—-> JOIN students s ON m.student_id = s.student_id
=> JOIN clubs c ON m.club_id = c.club_id;

- e e e +
| first_name | last_name | club_name | role
= Ao A Ao +
| Kelvin | Tavares | Football Club | Player

| Maria | Costa | Coding Club | Member

| Luca | Ricci | Drama Society | Actor

| Aisha | Khan | Music Club | Singer

| James | Brown | Photography Club | Member
- Ao A Ao +

5 rows in set (0.03 sec)

mysq'L>T
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nysql>
ysql> INSERT INTO memberships (student_id, club_id, membership_date, role)
-> VALUES (999, 1, '2025-01-01', 'Member');
"RROR 1452 (23000): Cannot add or update a child row: a foreign key constraint fails (‘ccms'.‘memberships‘, CONSTRAINT ‘memberships_ibfk_1' FOREIGN KEY (st
ident_ig') REFERENCES ‘students‘ (‘student_id‘))
nysql>f
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mysql> DELIMITER $$

Imysql> CREATE PROCEDURE add_student(
-> IN p_first_name VARCHAR(80),
-> IN p_last_name VARCHAR(80),

-> IN p_email VARCHAR(120) ,
-> IN p_join_date DATE

_>)

-> BEGIN

—>  INSERT INTO students (first_name, last_name, email, join_date)
->  VALUES (p_first_name, p_last_name, p_email, p_join_date);
—-> END$$

Query OK, 0 rows affected (0.08 sec)

mysql>@PELIMITER ;
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mysql> CALL add_student('Oliver', 'Walker', 'owalker@example.com',6 '2025-01-12");
Query OK, 1 row affected (0.04 sec)

mysql> SELECT * FROM students;
e A e A A +

| student_id | first_name | last_name | email | join_date

| 1 | Kelvin | Tavares | kelvin@example.com | 2024-10-01
| 2 | Maria | Costa | maria.costa@example.com | 2024-09-20
| 3 | Luca | Ricci | 1.ricci@example.com | 202u4-09-15
| 4 | Aisha | Khan | aisha.khan@example.com | 202u4-10-10
| 5 | James | Brown | j.brown@example.com | 202u4-10-05
| 6 | Oliver | Walker | owalker@example.com | 2025-01-12
M

6

rows in set (0.00 sec)

®
mysql>
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mysql>
Imysql> UPDATE memberships
—-> SET role = 'Coach'
—> WHERE membership_id = 1;
Query OK, 1 row affected (0.02 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> SELECT membership_id, student_id, club_id, role
—> FROM memberships
—> WHERE membership_id
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mysql> COMMIT;
Query OK, 0 rows affected (0.01 sec)

mysql> ROLLBACK;
Query OK, 0 rows affected (0.00 sec)
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mysql> CREAIE TABLE club_audit_Llog (
->  log_id INT AUTO_INCREMENT PRIMARY KEY,
->  club_id INT,
->  old_name VARCHAR(120),
-> new_name VARCHAR(120),
->  changed_at DATETIME DEFAULT CURRENT_TIMESTAMP
- );
Query OK, 0 rows affected (0.16 sec)

mysql> DELIMITER $$

mysql>

mysql> CREATE TRIGGER trg_club_name_update
—> AFTER UPDATE ON clubs
—> FOR EACH ROW

—> BEGIN

-> IF OLD.club_name <> NEW.club_name THEN

—> INSERT INTO club_audit_log (club_id, old_name, new_name)
—> VALUES (OLD.club_id, OLD.club_name, NEW.club_name);

->  END IF;

—-> END$$

Query OK, 0 rows affected (0.04 sec)

mysql>

mysql>@PELIMITER ;
mysql>
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mysql>
mysql> SELECT * FROM club_audit_log;
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mysql> CREATE INDEX idx_memberships_student
—> ON memberships(student_id);

Query OK, 0 rows affected (0.19 sec)

Records: ©@ Duplicates: @ Warnings: ©

mysql>

mysql> CREATE INDEX idx_memberships_club
—-> ON memberships(club_id);

Query OK, 0 rows affected (0.11 sec)

Records: ©@ Duplicates: @ Warnings: ©

mysql>

mysql> CREATE INDEX idx_participation_event
—> ON participation(event_id);

Query OK, 0 rows affected (0.11 sec)

Records: ©@ Duplicates: @ Warnings: ©

mysql>

mysql> CREATE INDEX idx_participation_student
—> ON participation(student_id);

Query OK, 0 rows affected (0.10 sec)

Records: ©@ Duplicates: @ Warnings: ©

mysql>
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mysql> EXPLAIN
—> SELECT *
—> FROM memberships
—> WHERE student_id = 1;

1 row in set, 1 warning (0.01 sec

mysq'L>T
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/ MySQL retumed an empty resultset (.. zero rows). (Query took 0.0002 seconds )
USE GanecatalogueDs;

[Edtinline ] [Edit ][ Create PHP code ]

 MySQL retumed an empty resultset (.. zero rows). (Query took 0.0013 seconds )
CREATE TABLE platforns ( platforn_id INT AUTO_INCREMENT PRIMARY KEY, platforn_nane VARCHAR(58) NOT NULL UNIQUE ) ENGINE-IMNoDS DEFAULT CHARSET-Utfsmbs;

[Edtinline ] [Edit ][ Greate PHP code ]

 MySQL retumed an empty resultset (.. zero rows). (Query took 0.0012 seconds.)

CREATE TABLE ganes ( game_id INT AUTO_TNCREMENT PRIMARY KEY, title VARCHAR(150) NOT MULL, genre VARCHAR(60),

pegi_rating VARCHAR(10), release_year INT, platforn_id INT, notes VARCHAR(255), CONSTRATNT fk_games_platforn FOREIGN KEY (platforn_id) REFERENCES platforms(platforn id)
O UPDATE CASCADE ON DELETE SET MULL ) ENGINE-INNoDE DEFAULT CHARSET-UtFambd;

[Edtinline ] [Edit ][ Create PHP code ]

 MySQL retumed an empty resultset (.. zero rows). (Query took 0.0012 seconds.)

CREATE TABLE users ( user_id INT AUTO_TNCREMENT PRIMARY KEY, username VARCHAR(0) OT NULL UNIQUE, password_hiash VARCHAR(255) NOT NULL, role VARCHAR(20) T MULL DEFAULT ‘admin' ) ENGINE-TnNoDS DEFAULT CHARSET-utfambe;

[Edtinline ] [Edit ][ Greate PHP code ]

6 rous inserted.
Inserted row id: 6 (Query took 0.0006 seconds.)

INSERT TWTO platforns (platfors_nase) VALUES (*C’), (Playstation 5°

(*Playstation 4'), ('Xbox Series X'), (‘Nintendo Switch'), (*Xbox one’);

[Edtinline ] [Edit ][ Create PHP code ]

15 rous inserted
Inserted row id: 15 (Query took 0.0006 seconds.)

INSERT INTO ganes (title, genre, pegi_rating, release_year, platform id, notes) VALUES (‘The Witcher 3: Wild Hunt', 'RPG', '18°, 2015, (SELECT platform_id FROM platforns WHERE platform name - 'PC), 'Game of the vear edition’),
platforn_id FRON platforms WHERE platform_name = ‘Playstation 5), ‘Career mode save in progress'), ('Gran Turismo 7', 'Racing’, ‘7', 2622, (SELECT platform_id FROM platforms WHERE platforn nane
*action’, '16', 2020, (SELECT platforn_id FROM platforms WAERE platform_nane - 'Playstation 5'), ‘Completed main story’), (‘Elden Ring’, 'RPG, ‘16"
Infinite’, ‘shooter’, 16, 2021, (SELECT platform_id FROW platforms WHERE platforn_name = 'Xbox Series X'), Multiplayer sessions with friends'),

FIFA 23°, 'Sports, '3', 2022, (SELECT
*Playstation 5°), ‘Favourite racing title'), (‘Spider-an: Miles Horales',
2022, (SELECT platforn_id FRON platforns WHERE platform_name - ‘Xbox Series X'), 'Still exploring open world'), (*Halo
Forza Horizon 5', ‘Racing’, '3, 2[...]

[Eat]
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1 row nserted.
Inserted row id: 1 (Query took 0.0006 seconds.)

INSERT TWTO users (usernae, password_hash, role) VALUES (‘admin’, ‘adnini23’, ‘admin’);

[Edtinline ] [Edit ][ Create PHP code ]

 MySQL retumed an empty resultset (.. zero rows). (Query took 0.0011 seconds )
CREATE TUDEX id_ganes_title ON games(title);

[Edtinline ] [Edit ][ Create PHP code ]

 MySQL retumed an empty resultset (.. zero rows). (Query took 0.0011 seconds )
REATE TNDEX idx_ganes_platform ON games (platforn_id);

[Edtinline ] [Edit ][ Create PHP code ]
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