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[bookmark: _Toc235466935] Part A
1. [bookmark: _Toc235466936]Introduction
 
MedAssist Clinic is a private healthcare facility in the UK that requires a centralised relational database to manage patients, doctors, departments, appointments, treatments, and feedback efficiently. The system improves data accuracy, reduces duplication, and supports secure, reliable access to healthcare information.
This report presents the complete database design and implementation, including the ERD, normalised tables, integrity constraints, sample data, stored procedures, triggers, functions, transaction management, and indexing. Relational database technology was selected because it provides structured data storage, strong referential integrity, efficient query processing, and reliable transaction management. MySQL was used as the database management system due to its wide industry adoption, support for ACID-compliant transactions, stored procedures, triggers, indexing, and performance optimisation features. These capabilities make it suitable for managing healthcare information where data consistency, security, and availability are essential. By implementing a normalised database structure with appropriate constraints and automation mechanisms, the proposed solution reduces data redundancy, improves operational efficiency, and supports accurate decision-making for both administrative staff and healthcare professionals. It demonstrates how the database supports efficient clinic operations, maintains data integrity, and improves overall performance.
2. [bookmark: _Toc235466937]Database Design - Entity Relationship Diagram 
 The Entity Relationship Diagram (ERD) provides a visual representation of the MedAssist Clinic database structure, illustrating the entities, attributes, primary keys, foreign keys, and the relationships established between them [1]. 
The design models the clinic's core business processes, including patient registration, doctor management, appointment scheduling, treatment recording, feedback collection, user management, and audit logging. Each entity has been linked using appropriate one-to-many relationships to maintain referential integrity while minimising data redundancy through Third Normal Form (3NF). The ERD serves as the foundation for implementing a secure, consistent, and scalable relational database that supports efficient healthcare operations and future system enhancements [2]

[image: ]
Figure 1: Entity Relationship Diagram (ERD) of the MedAssist Clinic Database
The Audit Log table is designed as a standalone entity without foreign key constraints. This approach ensures that audit records remain available for monitoring and investigation, even when the original database records are modified or removed
The database schema was designed to accurately represent the operational workflow of MedAssist Clinic while ensuring data integrity and scalability. Each entity was created to model a specific business function and to eliminate unnecessary data duplication through normalisation. The Departments table stores department information independently, allowing multiple doctors to be assigned to the same department without repeating department details. The Doctors table references the Departments table through a foreign key, maintaining consistency and supporting one-to-many relationships. Similarly, the Patients table stores patient information separately from appointments and treatments, ensuring that personal information is recorded only once regardless of the number of clinic visits.
The Appointments table acts as the central transactional entity linking patients and doctors, allowing one patient to have multiple appointments with different doctors over time. The Treatments table maintains a one-to-one relationship with appointments because each completed consultation produces a single treatment record containing diagnosis, prescription, and clinical notes. The Feedback table was separated from appointments to allow patients to submit consultation evaluations without affecting operational records. Finally, the Users table supports authentication and user role management, while the standalone Audit Log table preserves historical database activities even when original operational records are modified or deleted. This database structure satisfies Third Normal Form (3NF), reduces redundancy, strengthens referential integrity, and provides a scalable foundation for future enhancements.
3. [bookmark: _Toc235466938]Database Implementation 
The Entity Relationship Diagram (ERD) provides a graphical representation of the MedAssist Clinic database, illustrating the entities, their attributes, primary keys, foreign keys, and the relationships established between them. The database design was developed to accurately represent the clinic's operational processes, including patient registration, doctor assignment, appointment scheduling, treatment recording, feedback management, user authentication, and audit logging. A well-structured ERD serves as the foundation for creating a reliable relational database by ensuring that data relationships are clearly defined and redundancy is minimised through normalisation principles [3].
The proposed ERD consists of eight core entities: Patients, Doctors, Departments, Appointments, Treatments, Feedback, Users, and Audit_Log. Each entity has been designed with appropriate primary and foreign key relationships to maintain referential integrity and support efficient data retrieval. The one-to-many relationships between departments and doctors, patients and appointments, as well as doctors and appointments, accurately represent the business rules of the clinic. This logical structure improves data consistency, supports future scalability, and provides a solid foundation for implementing constraints, transactions, stored procedures, triggers, and indexing within the database system [4].
4. [bookmark: _Toc235466939]Data Definition Language (DDL) 

Data Definition Language (DDL) consists of SQL commands used to define and manage the structure of a relational database. These commands are responsible for creating database objects such as databases, tables, indexes, and constraints, forming the foundation of a database system before any data is inserted. DDL also ensures that the database schema accurately represents the Entity Relationship Diagram (ERD) while maintaining structural consistency and integrity throughout the implementation process [5].
For the MedAssist Clinic database, DDL scripts were used to create the medassist_clinic database and all related tables, including Patients, Doctors, Departments, Appointments, Treatments, Feedback, Users, and Audit Log. During table creation, appropriate data types were assigned to each attribute, while primary keys, foreign keys, unique constraints, check constraints, and default values were implemented to enforce data integrity and maintain valid relationships between entities. These definitions ensure that the physical database structure accurately reflects the conceptual database design developed in the ERD [6].
[bookmark: _Toc235466940]Creating Tables
The following DDL statement creates the Departments table, which stores information about the medical departments within MedAssist Clinic. The table defines the department identifier as the primary key and applies appropriate constraints to ensure data integrity and prevent duplicate department names. 
The Departments table uses a primary key to uniquely identify each department while the unique constraint on the department name prevents duplicate department records. Separating department information into its own table follows the principles of database normalisation, reduces data redundancy, and allows multiple doctors to reference the same department through foreign keys.
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Figure 2: Departments Table Creation (DDL)
The Users table stores authentication details and user roles, supporting secure login and role-based access control. The Users table centralises authentication information by storing usernames, passwords, and user roles separately from operational data. This design improves maintainability and supports role-based access control, allowing administrative and medical users to be managed independently while reducing data duplication across the database.
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Figure 3: Users Table Creation (DDL)
 The Doctors table stores doctor information, linking each doctor to a department and user account while maintaining data integrity through database constraints.
The Doctors table contains a foreign key referencing the Departments table, ensuring that every doctor belongs to a valid department. Foreign key constraints enforce referential integrity by preventing orphan records, while appropriate data types and uniqueness constraints improve data accuracy and consistency.
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Figure 4: Doctors Table Creation with Foreign Keys (DDL)
The Patients table stores patient details, with constraints ensuring unique records, valid gender values, and accurate registration data.
Validation constraints such as CHECK, UNIQUE, and NOT NULL were implemented to ensure accurate patient information. These constraints prevent duplicate records, enforce valid gender values, and guarantee that mandatory information is provided before a patient record can be stored.
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Figure 5: Patients Table Creation (DDL)
The Appointments table manages patient bookings, linking patients and doctors while enforcing valid statuses and preventing duplicate appointments through database constraints.
The Appointments table links patients and doctors using foreign keys, allowing appointment scheduling while maintaining referential integrity. Status validation through CHECK constraints ensures that only predefined appointment states are accepted, reducing the possibility of invalid or inconsistent data.
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Figure 6: Appointments Table Creation with Constraints (DDL)
The Treatments table stores consultation outcomes, linking each treatment to a valid appointment and enforcing a one-to-one relationship through database constraints. 
The Treatments table maintains a one-to-one relationship with appointments by allowing only one treatment record for each completed consultation. This structure accurately reflects the business process while preventing duplicate treatment entries for the same appointment.
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Figure 7: Treatments Table Creation with Foreign Key (DDL)
The Feedback table stores patient consultation ratings and comments, with constraints ensuring valid appointments, ratings between 1 and 5, and one feedback record per appointment.
Rating validation ensures that patient feedback remains within the permitted range, while foreign key constraints guarantee that feedback can only be submitted for valid appointments. This improves data quality and supports reliable analysis of patient satisfaction.
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Figure 8: Feedback Table Creation with Constraints (DDL)
The Audit Log table records database changes, including affected records, actions, users, and timestamps, providing accountability and supporting database auditing. 
The Audit Log table is intentionally designed without foreign key constraints to preserve historical records even if operational data is updated or deleted. This approach strengthens accountability, supports security auditing, and provides administrators with a permanent record of important database activities.
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Figure 9: Audit Log Table Creation (DDL)
5. [bookmark: _Toc235466941]Data Manipulation Language (DML) 
Data Manipulation Language (DML) consists of SQL commands used to insert, modify, retrieve, and remove data from database tables after the database structure has been created. In this project, the INSERT INTO statements were used to populate each table with realistic sample records that simulate the daily operations of MedAssist Clinic. These records were carefully designed to validate entity relationships, foreign key constraints, and business rules implemented during the database design phase. Populating the database with representative data also enables effective testing of queries, stored procedures, triggers, and transactional operations under realistic conditions [7].
The sample data inserted into the database includes information for departments, users, doctors, patients, appointments, treatments, feedback, and audit records. Each dataset maintains referential integrity by ensuring that foreign key values correspond to valid primary key values in related tables. This approach provides a consistent dataset for verifying database functionality and demonstrates that the implemented schema accurately supports the operational requirements of the MedAssist Clinic management system [8]
The INSERT INTO statements populate the Users table with sample accounts for administrators, doctors, and receptionists to test authentication and user management.
[image: ]
Figure 10: Sample Data Insertion into Users Table
The INSERT INTO statements populate the Departments table with sample medical departments, supporting doctor assignments and testing relationships with doctors and appointments.
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Figure 11: Sample Data Insertion into Departments Table
The INSERT INTO statements populate the Doctors table with sample doctor records linked to departments, supporting appointment scheduling, treatment recording, and database relationship testing.
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Figure 12: Sample Data Insertion into Doctors Table
The INSERT INTO statements populate the Patients table with sample patient records, enabling testing of registration, appointments, treatments, feedback, and database relationships under realistic conditions.
[image: ]
Figure 13: Sample Data Insertion into Patients Table
The INSERT INTO statements populate the Appointments table with completed and scheduled consultations, allowing testing of appointment management, scheduling, treatment recording, and appointment status validation.
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Figure 14: Sample Data Insertion into Appointments Table
The INSERT INTO statements populate the Treatments table with sample clinical records linked to valid appointments. The data includes diagnoses, medications, recommendations, and treatment dates, supporting complete patient medical histories.
[image: ]
Figure 15: Sample Data Insertion into Treatments Table
The following INSERT INTO statements populate the Feedback table with patient evaluations submitted after completed consultations. Each feedback record is linked to a valid appointment and includes a numerical rating, written comments, and the submission date. The sample data reflects a range of patient experiences, including satisfaction with clinical care, communication, treatment outcomes, and appointment management. These records demonstrate the implementation of the feedback mechanism and provide realistic data for evaluating patient satisfaction and validating database constraints.
[image: ]
Figure 16:Sample Data Insertion into Feedback Table
6. [bookmark: _Toc235466942]Stored Procedure  
Stored procedures are precompiled SQL programs that encapsulate one or more database operations into reusable units of execution. They improve database security, maintain business rules, reduce repetitive SQL statements, and enhance application performance by executing operations directly on the database server. In addition, stored procedures support transaction management and provide consistent execution of business processes, making them suitable for handling complex database operations within enterprise applications [7].
In the MedAssist Clinic database, stored procedures have been implemented to automate common database operations, including patient registration, appointment booking, treatment recording, and record management. Each procedure performs a specific business function while maintaining data integrity through appropriate validation and transaction control. These procedures simplify database administration, improve code maintainability, and ensure consistent execution of clinic operations [8].
Stored Procedure for Adding a Patient
The sp_AddPatient stored procedure automates the patient registration process by inserting a new patient record into the Patients table. The procedure accepts the required patient information as input parameters and stores the validated data within the database. By encapsulating the insertion logic inside a stored procedure, data consistency is improved while reducing repetitive SQL statements. This approach enhances maintainability and supports secure execution of database operations by allowing controlled access to the underlying tables [9].
[image: ]
Figure 17: Stored Procedure for Adding Patient Records
The procedure receives the patient's personal and medical information through input parameters and inserts the values into the Patients table. If all supplied values satisfy the defined constraints, the record is successfully stored in the database. Using a stored procedure centralises the insertion logic, making future modifications easier and ensuring consistent execution of patient registration operations across the system [10]
[image: ]
Figure 18: Stored Procedure for Updating Patient Records
The sp_UpdatePatient stored procedure is designed to update the personal and medical information of an existing patient within the MedAssist Clinic database. The procedure accepts the patient identifier together with the updated demographic and medical details as input parameters. By encapsulating the update operation within a stored procedure, the database ensures that patient records are modified consistently while reducing repetitive SQL statements and improving maintainability [11].
[image: ]
Figure 19: Stored Procedure Execution for Patient Registration and Appointment
The procedure uses START TRANSACTION, COMMIT, and ROLLBACK to maintain data integrity. If an error occurs, the transaction is rolled back; otherwise, the changes are committed successfully.
[image: ]
Figure 20: Patient Record Update Transaction
However, if any SQL exception occurs during execution, the transaction is automatically rolled back, preventing partial updates and maintaining database consistency. This implementation demonstrates the practical application of ACID transaction principles within the MedAssist Clinic database system.Bottom of Form
7. [bookmark: _Toc235466943]Triggers 
Database triggers are automated database objects that execute predefined SQL statements whenever a specified database event occurs, such as an INSERT, UPDATE, or DELETE operation. Triggers are commonly used to enforce business rules, validate data, maintain referential integrity, and automatically record changes without requiring additional application code. They improve database reliability by ensuring that important actions are performed consistently whenever relevant data is modified [12].
Triggers in the MedAssist Clinic database automate data validation and auditing by enforcing business rules and recording database changes in the Audit Log table, improving data integrity and accountability [13]
The AFTER UPDATE trigger records patient record changes in the Audit Log table, capturing old and new values, affected records, and the user responsible. This provides an automatic audit trail and improves accountability.
[image: ]
Figure 21: Trigger for Auditing Patient Record Updates
The AFTER DELETE trigger is automatically executed whenever an appointment record is removed from the Appointments table. The trigger records the deletion event in the Audit Log table by storing details such as the deleted appointment identifier, patient identifier, doctor identifier, appointment date, appointment time, consultation reason, and the database user responsible for the operation. This automated logging mechanism ensures that deleted records remain traceable, thereby supporting database auditing, accountability, and data security requirements within the MedAssist Clinic management system [14]. 
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Figure 22: Trigger for Auditing Appointment Deletions
The AFTER INSERT trigger is executed automatically whenever a new feedback record is added to the Feedback table. The trigger records the insertion event in the Audit Log table by storing the table name, operation type, feedback identifier, appointment identifier, rating value, and the database user responsible for the insertion. This automated auditing process provides a reliable history of newly submitted patient feedback and improves accountability by maintaining a permanent record of database insertion activities without requiring manual intervention [15].
[image: ]
Figure 23: Trigger for Auditing Feedback Insertions
The BEFORE INSERT trigger validates appointment date and time before inserting a record. It ensures bookings are made at least 24 hours in advance, preventing invalid appointments and enforcing the clinic’s scheduling policy.
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Figure 24: Trigger to Prevent Invalid Appointment Bookings
The BEFORE INSERT trigger is executed automatically before a new appointment record is inserted into the Appointments table. The trigger combines the appointment date and time into a single datetime value and verifies that the requested booking is scheduled at least twenty-four hours in advance. If the booking violates this business rule, the trigger raises a custom SQL exception, preventing the insertion from completing. This validation mechanism ensures compliance with the clinic's appointment scheduling policy, prevents invalid bookings, and preserves the accuracy and reliability of appointment data within the database [16]
[image: ]
Figure 25: Trigger to Validate Feedback Submission
8. [bookmark: _Toc235466944]Performance Tuning 
 Efficient database performance is important as patient and appointment records increase. Secondary indexes were created on frequently searched columns to improve query speed, reduce retrieval time, and optimise tasks such as appointment scheduling, patient searches, and doctor lookups [17].
The indexing strategy implemented for the MedAssist Clinic database focuses on columns that are regularly used in WHERE, JOIN, and ORDER BY clauses. Since appointment scheduling, patient management, and doctor searches represent the most common database operations, indexing these attributes reduces the number of records scanned during query execution. As a result, the database can process requests more efficiently while maintaining data integrity and supporting multi-user access [18].
[bookmark: _Toc235466945]Frequently Executed Queries
MedAssist Clinic frequently searches appointment records by doctor, patient, and appointment date. Administrative staff regularly retrieve patient information using email addresses, while feedback is commonly searched using appointment IDs. These operations are expected to occur frequently during daily clinic activities.
[bookmark: _Toc235466946]Indexing Strategy
	Index Name
	Table
	Column
	Purpose

	idx_doctor
	Appointments
	doctor_id
	Faster doctor search

	idx_patient
	Appointments
	patient_id
	Faster patient lookup

	idx_date
	Appointments
	appointment_date
	Appointment scheduling

	idx_department
	Doctors
	department_id
	Department filtering

	idx_email
	Patients
	email
	Fast patient login/search

	idx_feedback
	Feedback
	appointment_id
	Quick feedback retrieval



[bookmark: _Toc235466947]Justification of Indexes
Secondary indexes were created on frequently searched columns to reduce data retrieval time. Since appointment scheduling, patient lookup, and doctor availability are common daily operations, indexing these columns minimises full table scans and improves database efficiency.
[bookmark: _Toc235466948]Expected Performance Improvement
Secondary indexes were created on frequently searched columns to improve database performance and reduce full table scans. For example, indexes on doctor_id, appointment_date, patient_id, department_id, and email allow faster searches and efficient retrieval of appointments, patient records, and doctor information.
These optimisations reduce query execution time, improve response speed, and ensure the MedAssist Clinic database performs efficiently as the volume of data increases [20].
The indexing strategy targets frequently searched columns to improve search speed, JOIN performance, and data retrieval. Although the sample database is small, these indexes provide a scalable foundation for future growth [19].
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Figure 26: Indexes Created for Performance Optimisation
9. [bookmark: _Toc235466949]Conclusions
The MedAssist Clinic database was successfully designed and implemented to support the operational requirements of a modern outpatient healthcare facility. The final solution incorporates a well-structured relational database model developed in Third Normal Form (3NF), ensuring data integrity, reduced redundancy, and efficient management of clinical information. The database includes interconnected entities for patients, doctors, departments, appointments, treatments, feedback, users, and audit logging, providing comprehensive support for day-to-day clinic operations.
The implementation demonstrates the practical application of relational database concepts through primary keys, foreign keys, constraints, triggers, stored procedures, functions, transactions, and secondary indexes. These features collectively improve data consistency, automate routine processes, enforce business rules, maintain audit trails, and optimise query performance. Realistic sample data was used to validate the database structure and verify that all relationships and constraints functioned correctly under operational scenarios.
Overall, the completed database prototype satisfies the functional requirements specified in the case study and provides a reliable, scalable, and maintainable foundation for managing patient information, appointment scheduling, treatment records, and administrative activities within the MedAssist Clinic environment
[bookmark: _Toc235466950]10.Reflection 
The development of the MedAssist Clinic database provided valuable practical experience in applying relational database concepts to a real-world healthcare scenario. The project required careful analysis of business requirements before designing entities, defining relationships, and implementing integrity constraints. Particular attention was given to database normalisation, ensuring that redundancy was minimised while maintaining efficient relationships between all tables.
The implementation phase highlighted the importance of transaction management, stored procedures, triggers, and indexing in developing reliable and maintainable database systems. Business rules such as appointment validation and automated audit logging demonstrated how database-level programming can improve security, consistency, and operational efficiency without relying solely on application logic.
Although the current database successfully satisfies the specified assessment requirements, future enhancements could include role-based access control, encrypted storage of sensitive information, doctor availability calendars, electronic medical record integration, and advanced analytical reporting. These improvements would further increase scalability, strengthen security, and support the long-term operational needs of a healthcare management system.
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Tests of some code with results:
[bookmark: _Toc235466954]INSERT (Add New Patient)
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Figure 28: SQL Query for Inserting a Patient Record
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Figure 29: Patient Record Inserted Successfully
 To verify 
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Figure 30: SQL Query to Verify Inserted Patient Record
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Figure 31: Inserted Patient Record Verification

To update:
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Figure 32: SQL Query to Update a Patient Record
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Figure 33: Patient Record Updated Successfully
To verify:
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Figure 34: SQL Query to Verify Updated Patient Record
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Figure 35: Updated Patient Record Verification
[bookmark: _Toc235466955]Delete Patient:
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Figure 36: SQL Query to Delete a Patient Record
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Figure 37:Delete Confirmation Dialog
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Figure 38: Patient Record Deleted Successfully
To verify:
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Figure 39:SQL Query to Verify Patient Deletion
[image: ]
Figure 40: Verification After Deleting Patient Record
Similarly, we can do the same with the doctors table.
[bookmark: _Toc235466956]Triggers Test:
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Figure 41: SQL Aggregate and Built-in Function Queries
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Figure 42: Trigger Testing and Audit Log Verification
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Figure 43: Trigger Testing Query for Patient Update Audit
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Figure 44: Audit Log After Patient Record Update
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CREATE TABLE users (

)

user_id INT AUTO_INCREMENT PRIMARY KEY,

username VARCHAR(5@) NOT NULL UNIQUE,

password VARCHAR(255) NOT NULL,

role ENUM('Admin','Doctor’','Receptionist’') NOT NULL,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP




image6.png
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

CREATE TABLE doctors (

doctor_id INT AUTO_INCREMENT PRIMARY KEY,
department_id INT NOT NULL,

first_name VARCHAR(50) NOT NULL,
last_name VARCHAR(50) NOT NULL,

email VARCHAR(108) NOT NULL UNIQUE,
phone VARCHAR(20) NOT NULL,

profile_image VARCHAR(255) DEFAULT NULL,
speciality VARCHAR(160) NOT NULL,

user_id INT UNIQUE,

schedule_details VARCHAR(255) NOT NULL,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
CONSTRAINT fk_doctor_department

FOREIGN KEY (department_id)

REFERENCES departments(department_id)

ON DELETE RESTRICT

ON UPDATE CASCADE,

CONSTRAINT fk_doctor_user

FOREIGN KEY (user_id)

REFERENCES users(user_id)

ON DELETE SET NULL

ON UPDATE CASCADE

) ENGINE=InnoDB;

[FK] Links doctor to department

[UNIQUE] One account per doctor
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89 CREATE TABLE patients (

L) patient_id INT AUTO_INCREMENT PRIMARY KEY,

91 first_name VARCHAR(50) NOT NULL,

92 last_name VARCHAR(50) NOT NULL,

93 email VARCHAR(100) NOT NULL UNIQUE, -- [UNIQUE] One account per patient
94 phone VARCHAR(20) NOT NULL,

95 date_of_birth  DATE NOT NULL,

96 gender VARCHAR(10) NOT NULL,

97 medical_history TEXT DEFAULT NULL,

98 address VARCHAR(255) DEFAULT NULL,

99 created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

1ee

1e1 CONSTRAINT chk_gender CHECK (gender IN ('Male', 'Female', 'Other'))

102 ) ENGINE=InnoDB;
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CREATE TABLE appointments (
appointment_id  INT AUTO_INCREMENT PRIMARY KEY,
patient_id INT NOT NULL, -- [FK] Links to patients table
doctor_id INT NOT NULL, -- [FK] Links to doctors table
appointment_date DATE NOT NULL,
appointment_time TIME NOT NULL,

reason VARCHAR(255) NOT NULL,
status VARCHAR(20) NOT NULL DEFAULT 'Scheduled',
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

CONSTRAINT fk_appointment_patient
FOREIGN KEY (patient_id) REFERENCES patients(patient_id)
ON DELETE CASCADE ON UPDATE CASCADE,
CONSTRAINT fk_appointment_doctor
FOREIGN KEY (doctor_id) REFERENCES doctors(doctor_id)
ON DELETE CASCADE ON UPDATE CASCADE,
CONSTRAINT chk_appointment_status
CHECK (status IN ('Scheduled', 'Completed', 'Cancelled')),
-- [Business Rule] Prevents double-booking: one slot per doctor per date/time
CONSTRAINT uq_doctor_slot
UNIQUE (doctor_id, appointment_date, appointment_time)
) ENGINE=InnoDB;
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CREATE TABLE treatments (
treatment_id INT AUTO_INCREMENT PRIMARY KEY,
appointment_id INT NOT NULL UNIQUE, -- [UNIQUE] Enforces 1-to-1 with appointment
diagnosis VARCHAR(255) NOT NULL,
prescription TEXT NOT NULL,
treatment_notes TEXT DEFAULT NULL,
treatment_date DATE NOT NULL,

CONSTRAINT fk_treatment_appointment
FOREIGN KEY (appointment_id) REFERENCES appointments(appointment_id)
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB;
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CREATE TABLE feedback (
feedback_id INT AUTO_INCREMENT PRIMARY KEY,

appointment_id INT NOT NULL, -- FK to appointments (identifies patient and doctor)
rating INT NOT NULL,
comments TEXT DEFAULT NULL,

feedback_date TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

CONSTRAINT fk_feedback_appointment

FOREIGN KEY (appointment_id) REFERENCES appointments(appointment_id)
ON DELETE CASCADE ON UPDATE CASCADE,

CONSTRAINT chk_rating

CHECK (rating BETWEEN 1 AND 5),

-- [Business Rule] One feedback submission per appointment only
CONSTRAINT uq_feedback_appointment

) ENGINI

UNIQUE (appointment_id)
nnoDB;
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CREATE TABLE audit_log (

audit_id
table_name
action_performed
record_id
old_values
new_values
changed_by
changed_at

) ENGINE=InnoDB;

INT AUTO_INCREMENT PRIMARY KEY,
VARCHAR(50) NOT NULL,

VARCHAR(20) NOT NULL, -- "INSERT', 'UPDATE', or 'DELETE’
INT NOT NULL,

TEXT DEFAULT NULL, -- State of record BEFORE the change
TEXT DEFAULT NULL, -- State of record AFTER the change

VARCHAR(100) NOT NULL,
TIMESTAMP DEFAULT CURRENT_TIMESTAMP
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INSERT INTO users

(username, password, role)
VALUES

('admin', 'admin123','Admin'),

('dr_smith', 'doctor123", 'Doctor'),

('reception’, 'recepl23’', 'Receptionist');
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INSERT INTO departments
(department_name, description)

VALUES

('General Medicine', 'Comprehensive primary healthcare, routine physicals, and preventative consultations.'),
('Dermatology’, 'Advanced medical care for skin, hair, and nail conditions including acne and eczema.'),
('Physiotherapy"', 'Physical therapy, injury rehabilitation, pain management, and mobility restoration.'),
('Cardiology’, 'Expert cardiovascular diagnosis, heart health management, and cardiac imaging.'),

('Pediatrics’, 'Specialised healthcare and developmental supervision for infants, children, and adolescents.');
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INSERT INTO doctors

(department_id, first_name, last_name, email, phone, profile_image, speciality, user_id, schedule_details)

VALUES

(1,'sarah', 'Jenkins',"'s.jenkins@medassist.co.uk','07700900077"', 'doctor_sarah.jpg', 'General Physician',2,'Mon, Wed, Fri (©9:00 - 17:00)'),
(1,'James', 'Carter','j.carter@medassist.co.uk', '©7700900088", 'doctor_james.jpg', 'General Physician',NULL,'Tue, Thu (©8:30 - 16:30)'),

(2,'Emily", 'Watson','e.watson@medassist.co.uk', '©7700900099", 'doctor_emily.jpg', 'Dermatologist',NULL, 'Mon, Tue, Thu (1@:00 - 18:00)'),
(3, 'Robert', 'Miller','r.miller@medassist.co.uk', '07700900111", 'doctor_robert.jpg','Physiotherapist’',NULL, 'Wed, Fri (@9:00 - 15:00)'),

(4,'David', 'Kovacs', 'd.kovacs@medassist.co.uk', '©7700900222", 'doctor_david.jpg', 'Cardiologist',NULL, 'Mon, Wed, Thu (©8:00 - 14:00)'),

(5, 'Aisha’, 'Rahman’,'a.rahman@medassist.co.uk', '©7700900333", 'doctor_aisha.jpg', 'Paediatrician’',NULL, 'Tue, Fri (©9:00 - 17:00)');
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INSERT INTO patients

‘first_name, last_name, email, phone, date_of_birth,

/ALUES
“'John',
‘Mary',
['David’,
['Emma’‘,
['Michael’,
“'Linda',
['James',
['Elizabeth’,
C'William',
['Barbara’,
['Richard’,
['Susan',
['Charles’,
['Jessica’,
'Thomas',

'smith’,
"Jones',
"Brown',
'Taylor',
'Wilson',
"Thomas',
'White',
'Martin',
"Jackson’,
'Davies’,
"Evans',
'Gomez',
"Murphy",
‘Alba’,
"Cook"',

'john.smith@gmail.com',
'mary . jones@yahoo.co.uk',
"d.brown@outlook.com',
'emma.taylor@gmail.com’,
'm.wilson@hotmail.com',
'linda.t@gmail.com’',
'james.white@gmail.com',
'e.martin@icloud.com’,
'w.jackson@gmail.com',
'b.davies@yahoo.com',
'r.evans@gmail.com',
"susan.g@outlook.com',
'c.murphy@gmail.com’,
'jessica.a@gmail.com',
"t.cook@travel.co.uk',

gender, medical_history, address)

'@7712345678', '1985-85-12",
'@7798765432", '1990-11-23",
'@7755667788", '1975-82-04°,
'97711223344', '2005-89-17",
'97799001122", '1962-88-30°,
'@7744332211', '1980-81-15",
'@7777888999", '1995-87-22°,
'97722114433', '1988-84-10°,
'@7788552211', '2010-86-05°,
'@7799887766"', '1955-12-01°,
'@7711559988"', '1983-83-14",
‘97744883399, '1999-10-09°,
'97700228833", '1970-86-25",
‘97788992200, '1992-84-28",
'@7766554433", '1968-12-31",

‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,
'Female’,
‘Male’,

'Mild hypertension, controlled with exercise.
'No significant prior medical history.',
'Asthma diagnosed in childhood, uses inhaler.
'Seasonal pollen allergies.',

'Type 2 Diabetes, on Metformin.',

'Chronic back pain, history of sciatica.',
'Penicillin allergy.',

'No outstanding medical conditions.',

'No conditions. Active sports participant.',

'Ostecarthritis in knees, uses joint supplemer :

"No known health conditions.',

'Mild lactose intolerance.',

'High cholesterol levels, on Statins.',
'History of mild eczema.',

'Recovered from fractured wrist (2024).',

P Y el
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INSERT INTO appointments
(patient_id, doctor_id, appointment_date, appointment_time, reason, status)

'2026-085-10",
'2026-085-10",
'2026-085-12",
'2026-085-12",
'2026-85-15",
'2026-85-15",
'2026-085-18",
'2026-085-18",
'2026-085-20",
'2026-85-22",

'09:30:00",
'10:15:00°",
'11:00:00°',
'11:45:00°,
'09:00:00",
'10:00:00",
'14:00:00',
'14:45:00°',
'10:30:00",
'11:00:00°',

'Routine Health Checkup',

'Fever and Sore Throat evaluation',

'Persistent dry skin rash consultation',

'Severe acne breakout treatment follow-up',
'Cardiology baseline stress test',

'High blood pressure follow-up',

'General physical exam and lifestyle consultation',
'Persistent chronic headache discussion’,
'Pediatric annual physical examination',
'Post-stroke mobility evaluation and therapy',

-- Future Scheduled appointments (all beyond 24-hour lead time)
'2026-07-10', '©9:30:80', 'Annual overall health monitoring',

VALUES
(1, 1,
2, 1,
3, 3,
(4, 3,
(5, 5,
(6, 5,
7, 2,
(8, 2,
(s, 6,
(10, 4,
(11, 1,
(12, 3,
(13, 5,
(14, 6,

(15, 4,

'2026-07-14",
'2026-07-16",
'2026-07-21",
'2026-07-28",

'10:30:00",
'14:00:00',
'09:00:00",
'11:00:00°',

'Skin tag removal procedure consultation',
'Lipid panel results and cholesterol review',
'Minor respiratory infection follow-up',
'Lower back rehabilitation consultation’,

'Completed'),

'Completed'),
'Completed'),
'Completed'),
'Completed'),
'Completed'),
'Completed'),
'Completed'),
'Completed'),
'Completed'),

'Scheduled'),
'Scheduled'),
'Scheduled'),
'Scheduled'),
'Scheduled');
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INSERT INTO treatments

(appointment_id, diagnosis, prescription, treatment_notes, treatment_date)

VALUES

(1, 'Mild Hypertension detected',

(2, 'Acute Bacterial Tonsillitis',

(3, 'Atopic Dermatitis (Eczema)',

(4, 'Severe Acne Vulgaris',

(5, 'Sinus Bradycardia (Athletic heart)',
(6, 'Essential Hypertension (Stage 1)',
(7, 'Healthy Adult Baseline',

(8, 'Tension Headaches',

(9, 'Healthy Childhood Growth',

(1@, 'Left-side Hemiparesis Recovery',

'Lisinopril 1emg daily',

'Amoxicillin 5@emg, thrice daily for 7 days',
'"Hydrocortisone cream 1% twice daily’,

'Doxycycline 1@@mg daily; Benzoyl Peroxide wash',

'No medication required. Maintain healthy diet.',
'Amlodipine 5mg once daily’,

'Multivitamin daily supplements (optional)’,
'Paracetamol 5@@mg as needed; stress management plan’,
'Vitamin D3 drops daily',

'Physical therapy sessions 3x weekly',

'Patient instructed to record blood pre
'Recommended saline gargle and strict
'Advised to avoid perfumed soaps and k

'Monitor liver enzymes if medication ex *
'Excellent cardiac capacity. ECG shows

'Advised to reduce salt intake. Schedul
'Highly active lifestyle. BMI in optim

'Advised reducing screen time and keepi

'Growth chart markers stable at the 75t

'Positive improvements in ankle flexion

S S—
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INSERT INTO feedback
(appointment_id, rating, comments, feedback_date)
VALUES

(1,
(2,
(3,
(4,
(5,
(6,
7,
(8,
(e,
(10,

[ BT B N N BT B NI

'Dr. Jenkins was extremely detailed and reassuring during the checkup.',
'Very helpful visit. Quick service, although the waiting area was crowded.',
'Highly professional. The prescribed cream started working within 2 days.',
'Excellent treatment plan. Very satisfied with my clear skin improvement.',
'Clear explanation of my ECG results. Very polite administrative staff.',
'Good doctor, clear and practical lifestyle guidelines given.',

'Incredibly friendly and encouraging consultation experience!’,

'Doctor was helpful, but appointment started 20 minutes behind schedule.',
'Excellent paediatric specialist. Very patient and gentle with my child."',
'Dr. Miller is fantastic. Best rehabilitation physiotherapist in Swansea.',

'2026-05-10
'2026-05-10
'2026-85-12
'2026-85-12
'2026-85-15
'2026-85-15
'2026-05-18
'2026-05-18
'2026-05-20
'2026-85-22

10

:45:00"),
11:
12:
13:
1e:
11:
15:
16:
11:
12:

30:00'),
30:00'),
00:00"),
15:00'),
00:00"),
30:00'),
15:00'),
30:00'),
30:00');
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CREATE PROCEDURE sp_AddPatient(
IN p_first_name VARCHAR(59),
IN p_last_name VARCHAR(59),
IN p_email VARCHAR(108) ,
IN p_phone VARCHAR(20),
IN p_dob DATE,
IN p_gender VARCHAR(10),
IN p_medical_history TEXT,
IN p_address VARCHAR(255)
)
BEGIN
DECLARE EXIT HANDLER FOR SQLEXCEPTION
BEGIN
ROLLBACK;

SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Error:

END;

START TRANSACTION;
INSERT INTO patients (first_name, last_name, email, phone, date_of_birth, gender, medical_history, address)
VALUES (p_first_name, p_last_name, p_email, p_phone, p_dob, p_gender, p_medical_history, p_address);

COMMIT;

END //

Patient insertion failed. Transaction rolled back.';
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CREATE
IN
IN
IN
IN
IN
IN
IN
IN

)
BEGIN

PROCEDURE sp_UpdatePatient(

p_patient_id
p_first_name
p_last_name
p_email
p_phone
p_dob
p_gender

INT,
VARCHAR(50) ,
VARCHAR(50) ,
VARCHAR(100) ,
VARCHAR(20) ,
DATE,

VARCHAR(10) ,

p_medical_history TEXT

DECLARE EXIT HANDLER FOR SQLEXCEPTION
BEGIN

ROLLBACK;

SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Error:

END;

START TRANSACTION;
UPDATE patients SET

first_name
last_name
email
phone

date_of_birth

gender

medical_history

p_first_name,
p_last_name,
p_email,

p_phone,

p_dob,

p_gender,
p_medical_history

WHERE patient_id = p_patient_id;
COMMIT;

END //

Patient update failed. Transaction rolled back.';
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USE medassist_clinic;
CALL sp_RegisterPatientWithAppointment(

'David’, -- 1. first_name
'Beckham’, -- 2. last_name
'david.b77@gmail.com’, -- 3. email
'97722233344", -- 4. phone
'1975-05-02", -- 5. date_of_birth
‘Male’, -- 6. gender

'History of ankle ligament repair.', -- 7. medical_history
'5 Victoria Road, London', -- 8. address

1, -- 9. doctor_id (Dr. Jenkins)
'2026-09-01", -- 10. appointment_date
'14:00:00", -- 11. appointment_time
'Ankle health tracking checkup' -- 12. reason

H

SELECT p.patient_id, p.first_name, p.last_name, p.email,
a.appointment_id, a.appointment_date, a.status

FROM patients p

JOIN appointments a ON p.patient_id = a.patient_id

WHERE p.email = 'david.b77@gmail.com’;
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START TRANSACTION;

UPDATE patients SET

first_name = p_first_name,
last_name = p_last_name,
email = p_email,
phone = p_phone,
date_of_birth p_dob,
gender = p_gender,
medical_history = p_medical_history,
address = p_address

WHERE patient_id = p_patient_id;

COMMIT;
END //
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CREATE TRIGGER after_patient_update
AFTER UPDATE ON patients

FOR EACH ROW
BEGIN

INSERT INTO audit_log

(

table_name,
action_performed,
record_id,
old_values,
new_values,
changed_by

)

VALUES

('patients','UPDATE', OLD.patient_id,

CONCAT(

'Email: ', OLD.email,

* | Phone:
* | Med History:
)

CONCAT(

, OLD.phone,

', IFNULL(OLD.medical_history, 'None')

"Email: ', NEW.email,

* | Phone: '

* | Med History:
)

USER()

)3

END //

» NEW.phone,

', IFNULL(NEW.medical_history, 'None')
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373 CREATE TRIGGER after_appointment_delete
374 AFTER DELETE ON appointments
375 FOR EACH ROW

376  BEGIN
377 INSERT INTO audit_log
378 (

379 table_name,

380 action_performed,
381 record_id,

382 old_values,

383 new_values,

384 changed_by

385 )

386

387 VALUES

388 ('appointments', 'DELETE',
389 OLD.appointment_id,
390 CONCAT(

391 'Patient ID: ',OLD.patient_id,
392 * | Doctor ID: ',OLD.doctor_id,
393 * | Date: ',OLD.appointment_date,
394 * | Time: ',OLD.appointment_time,
395 ' | Reason: ',OLD.reason

396 ),

397 NULL,

398 USER()

399 );

400 END //
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409 CREATE TRIGGER after_feedback_insert
410 AFTER INSERT ON feedback
411 FOR EACH ROW

412 BEGIN
413 INSERT INTO audit_log
414 (

415 table_name,

416 action_performed,

417 record_id,

418 old_values,

419 new_values,

420 changed_by

421 )

422

423 VALUES

424 ('feedback', 'INSERT',
425 NEW.feedback_id,

426 NULL,

427 CONCAT(

428 'Appointment ID: ',NEW.appointment_id,

429 * | Rating: ',NEW.rating
43 ),

431 USER()

432 );

433 END //
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CREATE TRIGGER before_appointment_insert
BEFORE INSERT ON appointments
FOR EACH ROW
BEGIN
DECLARE appt_datetime DATETIME;
SET appt_datetime = TIMESTAMP(NEW.appointment_date, NEW.appointment_time);

IF appt_datetime <= DATE_ADD(NOW(), INTERVAL 24 HOUR) THEN
SIGNAL SQLSTATE '45000°
SET MESSAGE_TEXT = 'Invalid Booking: Appointments must be scheduled at least 24 hours in advance.';
END IF;
END //
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CREATE TRIGGER before_feedback_insert
BEFORE INSERT ON feedback
FOR EACH ROW
BEGIN
DECLARE appt_status VARCHAR(20);
SELECT status INTO appt_status
FROM appointments
WHERE appointment_id = NEW.appointment_id;

IF appt_status != 'Completed' THEN
SIGNAL SQLSTATE '45000°
SET MESSAGE_TEXT = 'Feedback Error: Feedback can only be
END IF;
END //

submitted for Completed appointments.';
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CREATE

CREATE

CREATE

CREATE

CREATE

INDEX

INDEX

INDEX

INDEX

INDEX

idx_appointment_date_time ON appointments (appointment_date,
idx_appointment_patient ON appointments (patient_id);
idx_appointment_doctor ON appointments (doctor_id);
idx_doctor_department ON doctors (department_id);

idx_patient_email ON patients (email);

appointment_time);
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1 INSERT INTO patients
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4 last_name,

5 email,

6 phone,

7 date_of_birth,

8 gender,

9 medical_history,

10 address

11))

12 VALUES

13 (

14 'Ali,

15 "Khan',

16 'ali.khan@example.com',
17 '@7123456789",

18 '1998-85-15",

19 'Male',

20 "No medical history',
21 'Cardiff, UK'

22 );




image30.png
7] Server: 127.0.0.1 » @ Database: medassist_clinic

s Structure [ ] SQL 4 Search () Query =} Export [ Import J” Operations = Privileges «& Routines & Events ¥ More

| Show query box |

« 1row inserted.
Inserted row id: 19 (Query took 0.0009 seconds.)
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‘ali.khan@example.com', '©7123456789', '1998-05-15', 'Male', 'No medical history', 'Cardiff, UK' );

[ Editinline ] [ Edit] [ Create PHP code |
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< profile_image VARGHAR(255)
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< user_id INT

<> schedule_details VARCHAR(255)

<> created TIMESTAMP

treatments
# treatment_id INT
< appointment_id INT
<> diagnosis VARCHAR(255)

patients
# patient_id INT
< first_name VARCHAR(50)
< last_name VARCHAR(50)
< email VARCHAR(100)
< phone VARCHAR(20)
< date_of_birth DATE
< gender VARCHAR(10)
< medical_history TEXT
< address VARCHAR(255)
<> created_at TIMESTAMP

» Indexes

appointments

# appointment_id INT
& patient_id INT
< doctor_id INT
<> appointment_date DATE
<> appointment_time TIME

< prescription TEXT
<> treatment_notes TEXT
< reason VARCHAR(255) & treatment_date DATE
<> status VARCHAR(20)
<> created_at TIMESTAMP

» Indexes

» Indexes

audit_log feedback
A audit_id INT 4 feedback_id INT
< table_name VARCHAR(50) < appointment_id INT
<> action_performed VARCHAR(20) < rating INT
< record_id INT <> comments TEXT
<> old_values TEXT <> feedback_date TIMESTAMP

< new_values TEXT » Indexes.
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CREATE TABLE departments (

department_id

INT AUTO_INCREMENT PRIMARY KEY,

department_name VARCHAR(16©) NOT NULL UNIQUE,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

description
) ENGINE=InnoDB;

TEXT NOT NULL

-- [UNIQUE] No duplicate dept names




