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1.0 [bookmark: _Toc235561328]Introduction
This project is about designing and implementing a database for Med-Assist Clinic. The key purpose of the database is to store and manage important information about the clinic in a secure and organized manner. The database maintains records of patients, doctors, departments, appointments, treatments, feedback, and addresses. A well-designed database helps improve data accuracy, reduce duplication, and support the efficient delivery of healthcare services.
The project started with creating an Entities Relationship Diagram (ERD). The ERD shows the tables in the database, their attributes, and the relationships between them. It also identifies the primary keys and foreign keys that connect the tables and maintain data integrity. A good database design reduces duplicate data and makes it easier to store and retrieve information.
The database was developed using MySQL and phpMyAdmin. Data Definition Language (DDL) was used to create the database, tables, and relationships. Data Manipulation Language (DML) was used to insert, update, delete, and retrieve records. The database also includes stored procedures, triggers, and indexes. Stored procedures help automate common database tasks, triggers automatically check and validate data, and indexes improve the speed of searching and retrieving information.
After the database was created, sample data was added to every table to test that the system worked correctly. Different SQL queries were used to check that records could be inserted, updated, deleted, and searched successfully. The database was tested to make sure that all tables, relationships, and database objects worked correctly.
This project helped me understand the complete process of database design and implementation. It also improved my practical skills in SQL, database management, and problem-solving. The final Med-Assist Clinic database provides a simple, reliable, and efficient solution for managing clinic information and supporting daily healthcare operations. 
[bookmark: _Toc235561329]2.0 Database Design - Entity Relationship Diagram
This section presents the database design developed for the Med-Assist Clinic system. The design is represented using an Entity Relationship Diagram (ERD), which illustrates the main entities, their attributes, primary keys, foreign keys, and the relationships between them. The ERD provides a clear overview of how data is organized and connected within the database [1]. 
It also serves as the foundation for implementing the relational database in MySQL, ensuring data integrity, reducing redundancy, and supporting the clinic's daily operations, including patient registration, appointment scheduling, treatment recording, doctor management, and patient feedback [2].
[bookmark: _Toc235561330]2.1Entity Relationship Diagram :
Figure 2.1 illustrates the Entity Relationship Diagram (ERD) developed for the Med-Assist Clinic database. The ERD consists of seven entities: Patient, Doctor, Department, Appointment, Treatment, Feedback, and Address. Each entity contains the attributes required to store information relevant to the clinic's operations. Primary keys uniquely identify each record, while foreign keys establish relationships between tables. The relationships ensure that appointments are linked to both patients and doctors, treatments are associated with appointments, feedback is connected to patients and appointments, doctors belong to departments, and patients are linked to their addresses. This design provides a well-structured relational database that supports data consistency, efficient data retrieval, and reliable healthcare management [3].
[image: ]
Figure 2.1: Entity Relationship Diagram of the MedAssist Clinic database. [4]

[bookmark: _Toc235561331]2.2 Database Design Description
Database design is the process of organizing data into structured tables, relationships, and rules to store information efficiently and accurately [5].
Database design uses entities, attributes, relationships, primary keys, foreign keys, normalization, and constraints to organize and manage data effectively [6].
Database design improves data accuracy, consistency, security, performance, reduces redundancy, supports efficient queries, and ensures reliable information management [7].
The MedAssist Clinic database is designed to manage patient information, doctors, appointments, treatments, departments, feedback, and addresses. The database contains seven tables, and each table stores different information. These tables are connected using primary keys and foreign keys to keep the data accurate and organised .
Address table
The Address table stores the patient's address information, including the street, city, postcode, and country. Each address has a unique AddressID. One address can be linked to one patient in this database.
Patient table 
The Patient table stores information about patients, such as their first name, last name, date of birth, phone number, email, and medication history. Each patient has a unique PatientID. The AddressID is a foreign key that connects the patient to the Address table.
Department table
The Department table stores information about the different departments in the clinic, such as General Medicine, Cardiology, and Dermatology. Each department has a unique DepartmentID.
Doctor table
The Doctor table stores information about doctors, including their name, specialisation, and email address. Each doctor has a unique DoctorID. The DepartmentID is a foreign key that connects each doctor to a department.
Appointment table
The Appointment table stores appointment details between patients and doctors. It includes the appointment date, time, reason for the visit, and appointment status. The PatientID and DoctorID are foreign keys that connect this table to the Patient and Doctor tables.
Treatment table
The Treatment table stores treatment information for each appointment. It includes the diagnosis, prescription, doctor's notes, and treatment date. Each treatment has a unique TreatmentID and is connected to the Appointment table using AppointmentID.
Feedback table
The Feedback table stores comments from patients after their appointments. It includes the patient's comment and the feedback date. The PatientID and AppointmentID are foreign keys that connect the feedback to the correct patient and appointment.
[bookmark: _Toc235561332]3.0 Database Implementation
Database implementation is the process of creating database tables, relationships, constraints, and SQL objects based on the approved database design [8].
Database implementation uses SQL statements to create tables, insert data, define constraints, build indexes, triggers, and stored procedures successfully [9].
Database implementation ensures accurate data storage, improves performance, maintains integrity, supports security, and enables reliable business operations and management [10].
This section presents the SQL statements used to implement the MedAssist Clinic database based on the Entity Relationship Diagram (ERD). The database was developed using MySQL in phpMyAdmin, where each table was created with appropriate data types, primary keys, foreign keys, and integrity constraints. SQL Data Definition Language (DDL) statements were used to create the database structure, while Data Manipulation Language (DML) statements were used to insert realistic sample data. The implementation was tested to ensure that all relationships, constraints, and database objects function correctly, providing a secure, reliable, and efficient database for managing the clinic's daily operations.

[bookmark: _Toc235561333]3.1 Data Manipulation Language (DML)

Data Manipulation Language (DML) is a set of SQL commands used to insert, update, delete, and retrieve data from databases [11].
DML uses SQL commands like INSERT, UPDATE, DELETE, and SELECT to modify, manage, and retrieve records from database tables [12].
DML enables users to maintain accurate records, update information, retrieve data efficiently, and support daily database operations and applications [13].

Data Manipulation Language (DML) was used to insert realistic sample data into the MedAssist Clinic database. SQL INSERT statements were executed to populate the Address, Department, Patient, Doctor, Appointment, Treatment, and Feedback tables. The sample data represents real clinic operations and was used to test the relationships between the tables. After the data was inserted, the records were viewed in phpMyAdmin to verify that the information had been stored successfully. The screenshots below provide evidence that the sample data was inserted correctly and that the database is functioning as expected.
[bookmark: _Toc229880085][bookmark: _Toc235561334]3.2 Data Definition Language (DDL)
Data Definition Language (DDL) is part of SQL. It is used to create and manage the structure of a database. DDL creates tables, changes tables, and removes tables when they are no longer needed. It helps organise the database before data is added.
The main DDL commands are CREATE, ALTER, DROP, and TRUNCATE. The CREATE command creates a new database or table. The ALTER command changes an existing table, such as adding a new column or changing a data type. The DROP command deletes a table or database permanently. The TRUNCATE command removes all records from a table but keeps the table structure.
In the Med-Assist Clinic database, DDL was used to create the Patient, Doctor, Appointment, Department, Treatment, Feedback, and Address tables. Each table has columns with the correct data types, such as INT, VARCHAR, DATE, and TEXT. Primary keys were added to identify each record, and foreign keys were used to connect the tables. Indexes, stored procedures, and triggers were also created to improve the database.
DDL is very important because it gives the database a clear structure. It helps keep the data organised and makes the database easier to manage. It also supports data accuracy by using keys and relationships between tables. In the Med-Assist Clinic system, DDL provides a strong database structure that stores patient, doctor, appointment, and treatment information safely and efficiently[14].




[image: ]
Figure 3.1: Structure of the Med-Assist Clinic database showing all tables created successfully in phpMyAdmin.

Address Table
The Address table stores the address information for each patient. It contains the AddressID as the primary key together with Street, City, Postcode, and Country. This table helps reduce duplicate address information and supports data normalization.

[image: ]
Figure 3.2: Structure of the Address table showing the primary key and data types

Appointment Table
The Appointment table stores information about appointments between patients and doctors. It includes the appointment date, appointment time, reason for the visit, and appointment status. The PatientID and DoctorID columns are foreign keys that link appointments to the Patient and Doctor tables, ensuring data integrity.


[image: ]
Figure 3.3: Structure of the Appointment table showing the primary key, foreign keys, data types, and index.


Department Table
The Department table stores information about the departments available in the Med-Assist Clinic. Each department is uniquely identified by DepartmentID, while the DepartmentName stores the department name and Description provides additional information about the department. This table is linked to the Doctor table through the DepartmentID foreign key.

[image: ]
Figure 3.4: Structure of the Department table showing the primary key, department name, description, and index.


Doctor Table
The Doctor table stores information about doctors working at the Med-Assist Clinic. Each doctor is uniquely identified by DoctorID. The table contains the doctor's first name, last name, specialization, email address, and DepartmentID, which is a foreign key linking each doctor to the Department table. This relationship ensures that every doctor is assigned to a valid department and helps maintain data integrity.

[image: ]
Figure 3.5: Structure of the Doctor table showing the primary key, foreign key, data types, and indexes.

Feedback Table
The Feedback table stores comments and ratings submitted by patients after their appointments. Each feedback record is uniquely identified by FeedbackID. The table includes PatientID and AppointmentID, which are foreign keys linking the feedback to the corresponding patient and appointment. It also stores the patient's comment, the feedback date, and a rating to evaluate the quality of the clinic's services.


[image: ]
Figure 3.6: Structure of the Feedback table showing the primary key, foreign keys, data types, and indexes.
Patient Table
The Patient table stores personal and medical information about patients registered at the Med-Assist Clinic. Each patient is uniquely identified by PatientID. The table contains the patient's first name, last name, date of birth, phone number, email address, medication history, and AddressID, which is a foreign key linking each patient to the Address table. This relationship helps reduce data duplication and maintains data integrity.

[image: ]
Figure 3.7: Structure of the Patient table showing the primary key, foreign key, data types, and indexes



Treatment Table
The Treatment table stores the medical treatment details for each patient appointment. Each treatment is uniquely identified by TreatmentID. The table contains the AppointmentID as a foreign key, along with the patient's diagnosis, prescription, doctor's notes, and treatment date. Linking treatments to appointments ensures that every treatment record is associated with a valid appointment, maintaining data integrity and supporting accurate medical record management.

[image: ]
Figure 3.8: Structure of the Treatment table showing the primary key, foreign key, data types, and indexes.

[bookmark: _Toc235561335]4 Stored Procedure 

A stored procedure is a precompiled SQL program that performs specific database tasks automatically using predefined commands and input parameters .
Stored procedures execute SQL statements, accept input parameters, process data, apply transactions, and return results efficiently with reduced repetition [15].

Stored procedures improve performance, enhance security, reduce coding errors, automate repetitive tasks, and ensure consistent database operations and maintenance [16].
Stored procedures were implemented to automate common database operations and improve data consistency in the MedAssist Clinic database. The procedures support inserting, updating, and deleting patient records while using START TRANSACTION, COMMIT, and ROLLBACK to ensure data integrity. The screenshots below show the successful creation and execution of these stored procedures in phpMyAdmin. They demonstrate that the procedures perform database operations correctly and maintain reliable, secure, and consistent data management throughout the system	

[image: ]
Figure 4.1: Successful execution of the AddPatientNew stored procedure, demonstrating the insertion of a new patient record into the MedAssist Clinic database using phpMyAdmin.



[bookmark: _Toc235561336]5 Trigger
A trigger is a database object that automatically executes predefined SQL statements when specific events occur in a database table [17].
Triggers activate automatically after or before INSERT, UPDATE, or DELETE operations to perform predefined actions without user intervention [18].
Triggers improve data integrity, automate auditing, enforce business rules, maintain consistency, and reduce manual database management tasks and errors [19].
Triggers are database objects that automatically execute predefined actions when specific events such as INSERT, UPDATE, or DELETE occur. They help enforce business rules, maintain data integrity, automate auditing, validate data, and reduce manual intervention, ensuring consistent and reliable database operations without requiring direct user execution.
[image: ]
Figure 5.1: List of triggers implemented.
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Figure 5.2: BeforeInsertPatient trigger.

[image: ]
Figure 5.3: AfterPatientPhoneUpdate trigger.

[image: ]
Figure 5.4: Audit record created after phone update

[bookmark: _Toc235561337]6 Performance Tuning

Performance tuning is the process of optimizing database performance to improve query speed, resource usage, and overall system efficiency significantly [20].
Performance tuning uses indexes, query optimization, database normalization, efficient SQL statements, and regular monitoring to improve database performance[21].
Performance tuning reduces response time, improves user experience, increases database efficiency, supports scalability, and ensures reliable system performance consistently [22].
Performance tuning is an important part of database design because it improves the speed and efficiency of data retrieval. In the MedAssist Clinic database, indexes were created on columns that are frequently used in searches and filtering operations. These indexes reduce the amount of data scanned by MySQL, resulting in faster query execution and improved system performance
[image: ]
Figure 6.1: Indexes implemented on the patient and appointment tables to improve query performance in the MedAssist Clinic database.


[bookmark: _Toc235561338]7 Conclusions and Reflection
This project successfully designed and implemented a database system for MedAssist Clinic using MySQL and phpMyAdmin. The database was created to manage important clinic information, including patients, doctors, departments, appointments, treatments, feedback, and addresses. The final database provides a simple and organised way to store, update, search, and manage information.
During the project, I created an Entity Relationship Diagram (ERD) to plan the database structure and identify the relationships between the tables. I used primary keys and foreign keys to connect the tables and improve data integrity. I also created tables using Data Definition Language (DDL) and inserted sample records using Data Manipulation Language (DML). These steps helped me understand how a relational database works in a real healthcare environment.
The project also included advanced database features such as stored procedures, triggers, and indexes. Stored procedures reduced repeated SQL code and made database operations easier. Triggers automatically checked and validated data before it was saved, helping to improve data quality. Indexes were created to improve the speed of database searches and increase system performance.
Testing was carried out to make sure the database worked correctly. Different SQL commands were used to insert, update, delete, and retrieve data. The tests showed that the database could manage clinic information correctly and support everyday clinic activities.
This project improved my knowledge of database design, SQL programming, and database management. I also learned how to solve database problems and test database functions. In the future, the system could be improved by adding user login, data encryption, backup and recovery, and a web-based interface for patients and clinic staff. Overall, this project gave me valuable practical experience and prepared me for developing secure, reliable, and efficient database systems in real-world organisations.
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