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Healthcare organisations increasingly rely on database management systems to support the secure storage, retrieval and management of clinical information. An effective database enables healthcare providers to manage patient records, schedule appointments, record treatments and monitor service quality while maintaining data accuracy, integrity and confidentiality. The MedAssist Clinic database has been developed as a relational database management system that supports the clinic's day-to-day operations through a structured and efficient data model. By implementing relational database principles, the system reduces data redundancy, enforces referential integrity and enables consistent management of clinical information.
The project applies the fundamental concepts of database design through the development of an Entity Relationship Diagram (ERD), Data Definition Language (DDL) scripts and Data Manipulation Language (DML) operations. The ERD provides a logical representation of the relationships between core entities, including PATIENT, ADDRESS, DOCTOR, DEPARTMENT, APPOINTMENT, TREATMENT and FEEDBACK. DDL statements establish the database schema by defining tables, primary keys, foreign keys and integrity constraints, while DML statements enable users to insert, update, retrieve and delete clinical records efficiently. Together, these components provide a robust database solution capable of supporting clinical workflows, maintaining high data quality and improving operational efficiency. The project demonstrates how relational database technologies can be applied within a healthcare environment to deliver a secure, scalable and reliable information management system that supports patient care and organisational decision-making.


2.0 DATABASE DESIGN -ENTITY RELATIONSHIP DIAGRAM.

2.1 ENTITY RELATIONSHIP DIAGRAM.
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Figure 1: Project Enigma ER Diagram
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Database Design Description

The MedAssist Clinic database has been designed to support the clinic's core operational processes, including patient registration, appointment scheduling, treatment recording, doctor management, and patient feedback collection. The Entity Relationship Diagram (ERD) provides a structured representation of how these entities interact, ensuring that the system maintains data integrity, supports efficient querying, and accurately reflects real-world healthcare workflows. ERDs are widely used in healthcare information systems because they enable database designers to visualise relationships and constraints before implementation, reducing design errors and improving system reliability [1].

At the centre of the MedAssist Clinic ERD is the PATIENT entity, which stores essential demographic and clinical information, including Patient ID, First Name, Last Name, Date of Birth (DOB), Address ID, Telephone Number, Email, and Medical History. The Patient ID serves as the primary key, ensuring that each patient is uniquely identified throughout the database. This follows established best practices in healthcare database design, where unique patient identifiers are essential to prevent duplication and patient misidentification [2].

The PATIENT entity is related to the ADDRESS entity. This relationship is typically one-to-many, allowing multiple patients (such as members of the same household) to share a single address while ensuring that each patient is associated with one recorded address. The ADDRESS entity contains attributes such as Address ID, Street Number, Street Name, City, Postcode, and Country, supporting accurate patient location information, correspondence, and administrative reporting.

The APPOINTMENT entity plays a central role by linking patients with doctors. It contains attributes including Appointment ID, Patient ID, Doctor ID, Appointment Date, Appointment Time, and Situation (or Reason for Visit). This structure enables the clinic to record when an appointment is scheduled, which doctor will conduct the consultation, and the purpose of the visit.

 The relationship between PATIENT and APPOINTMENT is one-to-many, as each patient may attend multiple appointments over time. Likewise, the relationship between DOCTOR and APPOINTMENT is also one-to-many, allowing each doctor to conduct multiple appointments with different patients. This relational structure supports efficient scheduling, minimises appointment conflicts, and improves clinical workflow, all of which are essential in healthcare environments [3].

The DOCTOR entity stores professional information, including Doctor ID, First Name, Last Name, Telephone Number, Email, and Department ID. Each doctor is assigned to a department through the DEPARTMENT entity, creating a one-to-many relationship in which one department can have multiple doctors, while each doctor belongs to one department. Examples of departments include Cardiology, Dermatology, and General Practice. Organising doctors by department supports resource allocation, workforce management, and operational reporting, making it an essential component of healthcare information systems [4].


The TREATMENT entity records the clinical care provided to patients. Its attributes include Treatment ID, Appointment ID, Treatment Date, Treatment Time, and Prescription. A one-to-many relationship exists between APPOINTMENT and TREATMENT, as an appointment may involve one or more treatment records. Because each appointment is linked to a patient, every treatment can be traced back to the relevant patient through the associated appointment. This relationship strengthens audit trails, supports accurate clinical documentation, and promotes continuity of care, all of which are fundamental requirements of modern healthcare information systems [5].

The FEEDBACK entity enables patients to evaluate their clinical experience. It includes attributes such as Feedback ID, Appointment ID, Feedback Date and Time, and Comments. Each feedback record is linked to a specific appointment, creating a one-to-many relationship between APPOINTMENT and FEEDBACK, where an appointment may generate one or more feedback records depending on the system design. Linking feedback to appointments supports quality assurance initiatives, patient satisfaction monitoring, and continuous service improvement.

Overall, the MedAssist Clinic ERD demonstrates a well-structured relational database model that supports the clinic's primary healthcare operations. By clearly defining entities, primary keys, foreign keys, and their relationships, the design maintains data consistency, minimises redundancy, and enables efficient data retrieval. Furthermore, the database follows recognised relational database design principles, including normalisation and referential integrity, ensuring that it is robust, scalable, and suitable for supporting modern healthcare information management systems.
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Data Manipulation Language (DML) forms the operational core of the MedAssist Clinic database by enabling the insertion, updating, deletion and retrieval of clinical data stored within the system. While the Data Definition Language (DDL) establishes the structural foundation of the database, DML provides the mechanisms through which users and applications interact with the stored information. In healthcare environments, DML operations are essential for maintaining accurate patient records, scheduling appointments, recording treatments and managing feedback, all of which contribute to the continuity and quality of care [6]

The MedAssist Clinic database contains seven primary tables which are PATIENT, ADDRESS, DOCTOR, DEPARTMENT, APPOINTMENT, TREATMENT and FEEDBACK each of which relies on DML commands to populate and maintain its data. For example, the INSERT command is used to add new patient records into the PATIENT table. This includes demographic details such as FIRST NAME, LAST NAME, DOB, ADDRESS ID, TELEPHONE NO, E‑MAIL and MEDICAL HISTORY. The ability to insert accurate and complete patient data is crucial for clinical operations, as patient records form the basis for appointments, treatments and feedback. Healthcare systems must ensure that DML operations are executed reliably to prevent data inconsistencies and support safe clinical decision‑making [7].

Similarly, DML commands are used to populate the ADDRESS table with location‑based information such as STREET NO, STREET NAME, CITY NAME, POST CODE and COUNTRY. When a new patient is registered, an INSERT operation may be performed on both the ADDRESS and PATIENT tables, ensuring that the patient is correctly linked to their address through the ADDRESS ID foreign key. This relationship is maintained through DML operations, which must adhere to referential integrity constraints defined in the DDL. Maintaining accurate address information is essential for communication, billing and emergency contact procedures within clinical environments [8].

The DOCTOR and DEPARTMENT tables also rely heavily on DML operations. For example, when a new doctor joins the clinic, an INSERT command is used to add their details, including FIRST NAME, LAST NAME, TELEPHONE NO, E‑MAIL and DEPARTMENT ID, into the DOCTOR table. If a doctor changes departments, an UPDATE operation is performed to modify the DEPARTMENT ID field. These DML operations ensure that the database reflects the current organisational structure of the clinic, supporting workflows such as appointment scheduling and departmental reporting. In healthcare information systems, maintaining accurate staff records through DML operations is essential for resource allocation and operational efficiency [9].

The APPOINTMENT table is one of the most dynamic components of the MedAssist Clinic database, with frequent DML operations occurring as patients schedule, modify or cancel appointments. INSERT commands are used to create new appointments, linking patients and doctors through their respective IDs. UPDATE operations may be used to modify appointment details such as APPOINTMENT DATE, APPOINTMENT TIME or SITUATION. DELETE operations remove cancelled appointments from the system. These DML operations ensure that the appointment schedule remains accurate and up to date, supporting clinical workflows and preventing scheduling conflicts. Effective use of DML in appointment management is critical for maintaining smooth clinic operations and ensuring timely patient care [10].

The TREATMENT and FEEDBACK tables also rely on DML operations to record clinical interventions and patient experiences. INSERT commands add new treatment records, including DESCRIPTION, COST, TREATMENT DATE and TREATMENT TIME, all linked to a patient through the PATIENT ID foreign key. UPDATE operations may be used to modify treatment details, while DELETE operations remove outdated or erroneous records. Similarly, the FEEDBACK table uses DML operations to store patient comments and experiences, which are essential for quality assurance and service improvement.

Overall, DML plays a vital role in ensuring that the MedAssist Clinic database remains accurate, functional and responsive to clinical workflows. By enabling the insertion, modification, deletion and retrieval of data, DML ensures that the system can support day to day operations such as patient management, appointment scheduling, treatment recording and feedback collection. The use of DML aligns with recognised standards in healthcare information systems, ensuring that the MedAssist Clinic database can support reliable, efficient and safe clinical operations.
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Stored procedures play a vital role in enhancing the functionality, consistency and automation of the MedAssist Clinic database. While the Data Definition Language (DDL) establishes the structural foundation of the system and the Data Manipulation Language (DML) enables operational data handling, stored procedures introduce programmable logic that encapsulates frequently used operations. This ensures that clinical workflows such as patient registration, appointment scheduling, treatment recording and feedback management are executed reliably and consistently. In healthcare information systems, stored procedures are widely recognised for improving performance, enforcing business rules and reducing human error [11].

In the MedAssist Clinic database, stored procedures are used to streamline operations across the seven core entities: PATIENT, ADDRESS, DOCTOR, DEPARTMENT, APPOINTMENT, TREATMENT and FEEDBACK. For example, the add patient procedure automates the insertion of new patient records into the PATIENT table. This procedure accepts parameters such as FIRST NAME, LAST NAME, DOB, ADDRESS ID, TELEPHONE NO, E‑MAIL and MEDICAL HISTORY, ensuring that all essential patient information is captured in a structured and consistent manner. By encapsulating this logic, the database prevents incomplete or malformed patient entries, supporting safe clinical decision making and accurate record keeping. Stored procedures also reduce the need for repetitive SQL writing, which is particularly beneficial in clinical environments where large volumes of patient data are processed daily [12].

Similarly, the schedule appointment procedure automates the creation of appointment records by inserting values into the APPOINTMENT table. This procedure ensures that each appointment is correctly linked to both a patient and a doctor through their respective IDs. By encapsulating this logic, the database prevents inconsistent appointment creation and supports clinical workflows such as scheduling, conflict detection, and patient tracking. 
Stored procedures also support modularity, allowing developers to update logic in one place without modifying multiple application components. This modularity is essential in healthcare systems where updates must be carefully controlled to maintain compliance and operational stability [13].

The MedAssist Clinic database also uses stored procedures to manage treatment records. The add treatment procedure inserts new treatment entries into the TREATMENT table, including fields such as DESCRIPTION, COST, TREATMENT DATE and TREATMENT TIME. 
This ensures that treatment documentation follows a consistent structure, supporting clinical auditing and continuity of care. Similarly, procedures such as update patient contact allow clinicians or administrators to modify patient contact details efficiently, ensuring that communication channels remain accurate and up to date. Stored procedures also support advanced automation. 
For example, procedures can be designed to generate patient summaries, retrieve full appointment histories, or calculate total treatment costs. These operations reduce the burden on staff and ensure that data retrieval is efficient and reliable. In healthcare environments, where timely access to accurate information is critical, stored procedures significantly enhance system responsiveness and usability [14].

Another important advantage of stored procedures is improved security. Because stored procedures encapsulate SQL logic, users can be granted permission to execute procedures without being given direct access to underlying tables. This reduces the risk of accidental data modification and supports compliance with healthcare data protection standards. Stored procedures also help prevent SQL injection attacks by controlling how parameters are handled, which is essential in systems that manage sensitive patient information [15].

Overall, stored procedures significantly enhance the MedAssist Clinic database by providing automation, enforcing rules, and supporting reliable clinical workflows. They ensure that data remains consistent, accurate and compliant with healthcare standards. Their use aligns with best practices in database design and healthcare information management, contributing to a robust and efficient clinical information system.
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Triggers
Triggers are automated database mechanisms that execute predefined actions in response to specific events such as INSERT, UPDATE, or DELETE operations. In the MedAssist Clinic database, triggers play a crucial role in enforcing business rules, maintaining audit trails and ensuring data integrity across clinical workflows. While stored procedures provide controlled, manual execution of logic, triggers operate automatically, ensuring that essential rules are applied consistently without requiring user intervention. In healthcare information systems, triggers are widely used to support compliance, traceability and operational reliability [16]

The MedAssist Clinic database uses triggers extensively across its core entities PATIENT, APPOINTMENT, TREATMENT and FEEDBACK to ensure that data remains accurate and consistent. For example, the trig patient insert trigger automatically logs new patient registrations into the PATIENT_LOG table. This ensures that every patient added to the system is recorded for auditing and compliance purposes. Audit trails are critical in healthcare environments where regulatory standards require detailed tracking of data changes and user actions [17].  

Triggers also support traceability through timestamp updates. The trg_appointment_update trigger automatically updates the updated_at field whenever an appointment record is modified. This allows clinicians and administrators to determine when appointment details were last changed, supporting accountability and quality assurance. Timestamp triggers are widely used in clinical databases to support change tracking and ensure that records reflect the most recent information [18].   

Triggers also enforce data integrity rules. For example, the trg treatment_cost_check trigger prevents negative treatment costs by automatically correcting invalid values before insertion. This ensures that financial records remain accurate and prevents errors that could affect billing or reporting. Similarly, the trg_appointment_no_past trigger prevents appointments from being scheduled in the past, ensuring that clinical workflows remain logical and consistent. [19].

Triggers also support advanced automation. For example, the trg_no_double_booking trigger prevents doctors from being double‑booked by checking for existing appointments at the same date and time. This reduces scheduling conflicts and ensures that clinical operations run smoothly. Triggers such as trg_appointment_situation_required enforce mandatory fields, ensuring that appointment records contain essential clinical information such as the SITUATION field.  
Triggers also support feedback and treatment logging. For example, the trg_feedback_insert trigger automatically logs new feedback entries into the FEEDBACK_LOG table. This supports quality assurance processes by ensuring that patient comments are recorded consistently. Similarly, triggers can be used to log treatment updates, supporting clinical auditing and continuity of care.
 Overall, triggers significantly enhance the MedAssist Clinic database by providing automation, enforcing rules, and supporting reliable clinical workflows. They ensure that data remains consistent, accurate, and compliant with healthcare standards. Their use aligns with best practices in database design and healthcare information management, contributing to a robust and efficient clinical information system.[20].
[bookmark: _Toc236998392]Performance Tuning
Performance tuning is an essential aspect of relational database management because it ensures that queries execute efficiently while maintaining acceptable response times as the volume of data increases [21]

Within the MedAssist Clinic database, performance optimisation is achieved through several database design techniques. Primary key and foreign key constraints improve data retrieval by enabling efficient indexing and preserving referential integrity between related tables. [22].

Frequently accessed columns such as Patient ID, Doctor ID, Appointment ID and Department ID should be indexed to reduce query execution time during appointment scheduling, patient searches and treatment retrieval.

The database also benefits from normalisation, which reduces data redundancy and improves update efficiency by storing information within logically related tables [23].

SQL queries can be further optimised by selecting only the required attributes rather than using SELECT *statements, applying appropriate filtering conditions with WHERE clauses, and avoiding unnecessary joins where possible [24]. 

Timestamp fields, transaction management and consistent indexing strategies also contribute to maintaining data consistency while supporting concurrent access by multiple users.

Regular database maintenance activities, including updating statistics, monitoring query execution plans and reviewing index performance, help ensure that the MedAssist Clinic database continues to operate efficiently as patient records and appointment volumes grow [25]. 
These performance tuning practices improve scalability, minimise processing delays and contribute to reliable clinical operations within the healthcare environment.

[bookmark: _Toc236998393]Conclusions and Reflection
The development of the MedAssist Clinic database has demonstrated the importance of applying structured database design principles to support healthcare information management. Through the creation of an Entity Relationship Diagram, Data Definition Language scripts and Data Manipulation Language operations, the project has produced a relational database capable of managing patient records, appointments, treatments, doctors, departments and patient feedback in a secure and organised manner. The implementation of primary keys, foreign keys and integrity constraints ensures data consistency, reduces redundancy and supports reliable clinical workflows.

This project has also reinforced the significance of database normalisation, referential integrity and SQL in developing scalable information systems. Designing the database required careful consideration of entity relationships, attribute selection and constraint implementation to ensure that data remained accurate and meaningful throughout the system. Furthermore, the inclusion of performance tuning strategies demonstrates the importance of maintaining efficient query execution as the database grows and complexity.
From a personal perspective, completing this project has strengthened my understanding of relational database design and its practical application within healthcare environments. It has improved my ability to translate real-world requirements into logical database structures while developing practical skills in SQL, DDL and DML. Overall, the MedAssist Clinic database provides a robust, scalable and maintainable solution that reflects recognised database design principles and supports the delivery of efficient, high-quality healthcare services through effective information management.
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CREATE TABLE “address™ (
“ADDRESS ID™ int(1@) NOT NULL,
“STREET™ varchar(50) NOT NULL,
“CITY" varchar(50) NOT NULL,
“POST CODE™ varchar(56) NOT NULL,
“COUNTRY™ varchar(50) NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE ~appointment™ (
“APPOINTMENT ID" varchar(1@) NOT NULL,
“PATIENT ID" varchar(10) NOT NULL,
“DOCTOR ID™ varchar(1@) NOT NULL,
“APPOINTMENT DATE™ date NOT NULL,
“APPOINTMENT TIME™ time NOT NULL,
“SITUATION® text NOT NULL,
“updated_at® timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE ~appointment_log™ (
“log_id™ int(11) NOT NULL,
“appointment_id® int(11) DEFAULT NULL,
“action® varchar(50@) DEFAULT NULL,
“log_time” timestamp NOT NULL DEFAULT current_timestamp()
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE ~appointment_update_log™ (
“log_id™ int(11) NOT NULL,
“appointment_id" varchar(20) DEFAULT NULL,
“action® varchar(50@) DEFAULT NULL,
“log_time” timestamp NOT NULL DEFAULT current_timestamp()
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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203
204 CREATE TABLE “department™ (

205 “DEPARTMENT ID™ varchar(1@) NOT NULL,
206 “DEPARTMENT NAME™ varchar(10) NOT NULL,
207 “SPECALIST UNIT" text NOT NULL

208 ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general ci;
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CREATE TABLE “doctor™ (
"DOCTOR ID™ int(1@) NOT NULL,
“FRIST NAME™ int(5@) NOT NULL,
“LAST NAME™ int(5@) NOT NULL,
“DEPARTMENT ID™ int(1@) NOT NULL,
“APPOINTMENT ID™ int(1@) NOT NULL,
“TELEPHONE NO™ int(1@) NOT NULL,
“E-MAIL™ int(5@) NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE ~feedback™ (
“FEED BACK ID™ varchar(1@) NOT NULL,
“PATIENT ID™ varchar(50) NOT NULL,
“APPOINTMENT ID" varchar(50) NOT NULL,
"REVIEW® text NOT NULL,
“FEED BACK DATE® date NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE “patient™ (
“PATIENT ID™ int(1@) NOT NULL,
“FRIST NAME™ int(56) DEFAULT NULL,
“LAST NAME™ int(5@) NOT NULL,
*DOB” int(11) NOT NULL,
“ADDRESS ID™ int(1@) NOT NULL,
“TELEPHONE NO™ int(1@) NOT NULL,
“E-MAIL™ int(5@) NOT NULL,
“MEDICAL HISTORY™ text NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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CREATE TABLE ~patient_log™ (
“log_id™ int(11) NOT NULL,
“patient_id® int(11) DEFAULT NULL,
“action varchar(56) DEFAULT NULL,
“log_time” timestamp NOT NULL DEFAULT current_timestamp()
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_cij;
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PROBLEMS

INSERT INTO ~address™ ( ADDRESS ID', “STREET , "CITY , “POST CODE™, “COUNTRY ) VALUES

(e,
(1,
(3,
(4,
(5,
(6,
(7,
(8,
(9,
(10,

'12 Oak Street', 'London', 'SW1A 1AA', 'United Kingdom'),

'12 Oak Street', 'London', 'SW1A 1AA', 'United Kingdom'),

'78 High Street', 'Birmingham', 'B1 1BB', 'United Kingdom'),

'23 King Road', 'Liverpool', 'Ll 4CD', 'United Kingdom'),

'9 Church Lane', 'Leeds', 'LS1 3EF', 'United Kingdom'),

'56 Victoria Road', 'Bristol', 'BS1 5GH', 'United Kingdom'),

‘101 Green Park', 'Sheffield', 'S1 23JK', 'United Kingdom'),

'34 River View', 'Nottingham', 'NG1 6LM', 'United Kingdom'),

'88 Queen Street', 'Leicester', 'LE1l 4NP', 'United Kingdom'),
'17 Mill Road', 'Newcastle', 'NE1 7QR', 'United Kingdom');
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112
113  INSERT INTO ~appointment™ (“APPOINTMENT ID", “PATIENT ID", ~DOCTOR ID", ~APPOINTMENT DATE , ~APPOINT
114 ('1', 'e1l', 'eel', '2026-07-20', '09:00:00', 'Routine Check-up', NULL), —
115 ('A@el’, 'Peel’, 'Deel’', '2026-87-10', '89:00:00', 'General Check-up', NULL),

116 ('A@@2', 'Pe@2', 'Dee2', '2026-87-10', '10:00:00', 'Skin Rash', NULL),

117 ('A@@3', 'Pe@3', 'Deel’', '2026-87-11', '89:30:08', 'High Fever', NULL),

118 ('A@e4', 'Pe@4', 'Dee3’, '2026-87-11', '11:00:08', 'Back Pain', NULL),

119 ('A@85', 'Pe@5', 'Dee4’, '2026-87-12', '08:30:00', 'Diabetes Review', NULL),

120 ('A@@6', 'PE@6', 'DE02', '2026-87-12', '10:30:00', 'Allergy Consultation', NULL),

121 ('A@@7', 'Pe@7', 'Dee5', '2026-87-13', '@9:00:00', 'Blood Pressure Check', NULL),

122  ('Aee8', 'Pees', 'Dee3', '2026-07-13', '11:30:00', 'Physiotherapy Follow-up', NULL),

123 ('A@89', 'Pe@9', 'Dee4’, '2026-87-14', '10:00:00', 'Chest Infection', NULL),

124 ('Ae1e', 'Pele', 'Dee5', '2026-07-14', '02:00:00', 'Routine Medical Examination', NULL);

125
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213

214 INSERT INTO ~department” ( DEPARTMENT ID", ~DEPARTMENT NAME™, ~SPECALIST UNIT ) VALUES
215 ('DEP@@1', 'General Me', 'Primary Care'),

216 ('DEP@@2', 'Cardiology', 'Heart Care'),

217 ('DEP@@3', 'Orthopaedi', 'Bone & Joint Care'),
218 ('DEP@@4', 'Paediatric', 'Child Healthcare'),

219 ('DEP@®@5', 'Dermatolog', 'Skin Care'),

220 ('DEP@@6', 'Neurology', 'Brain & Nervous System'),
221 ('DEP@@7', 'Ophthalmol', 'Eye Care'),

222 ('DEP@@8', 'Gynaecolog', 'Women\'s Health'),

223 ('DEP@@9', 'Radiology', 'Medical Imaging'),

224 ('DEP@l1@', 'Emergency ', 'Accident & Emergency');
225
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244 --
245
246  INSERT INTO “doctor™ ("DOCTOR ID™, “FRIST NAME , ~LAST NAME , “DEPARTMENT ID", “APPOINTMENT ID",

247 (1, @, @, 0, 8, 2147483647, 0),
248 (2, @, @, 0, 8, 2147483647, 0),
249 (4, @, 0, 0, 8, 2147483647, 0),
250 (5, @, @, @, 8, 2147483647, @),
251 (6, @, @, 0, 8, 2147483647, 0),
252 (7, @, @, 3, 7, 2147483647, @),
253 (8, @, @, @, 8, 2147483647, 0),
254 (9, @, @, 0, 8, 2147483647, @),

255 (10, @, @, @, @, 2147483647, 0);
256
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274

275 INSERT INTO ~feedback™ (" FEED BACK ID", “PATIENT ID , “APPOINTMENT ID", “REVIEW , "FEED BACK DATE’)
276 ('1', '1', '1', 'Excellent service and very professional doctor.', '2026-087-01'),

277 ('1e', '1@', '1@', 'Highly recommend this clinic for quality healthcare.', '2026-07-10'),
278 ('2', '2', '2', 'Appointment started on time and staff were friendly.', '2026-07-02'),
279 ('3', '3', '3', 'The doctor explained my treatment clearly.', '2026-07-03'),

280 ('4', '4', '4', 'Very satisfied with the overall experience.', '2026-07-04'),

281 ('5', '5', '5', 'Clean clinic and helpful reception staff.', '2026-07-05'),

282 ('6', '6', '6', 'Quick consultation and excellent advice.', '2026-07-06'),

283 ('7', '7', '7', 'The waiting time was reasonable.', '2026-07-07'),

284 ('8', '8', '8', 'Professional and caring medical team.', '2026-07-08'),

285 ('9', '9', '9', 'The appointment was well organised and efficient.', '2026-07-09');
0
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307
308 INSERT INTO “patient™ (°PATIENT ID", ~FRIST NAME', ~LAST NAME', "DOB", ~ADDRESS ID", ~TELEPHONE NO",

309 (1, @, @, 1985, 1, 2147483647, @, 'Hypertension'),

310 (2, @, @, 1992, 2, 2147483647, @, 'Asthma'),

311 (3, @, @, 1978, 3, 2147483647, O, 'Diabetes Type 2'),
312 (4, @, @, 2001, 4, 2147483647, O, 'No known conditions'),
313 (6, @, @, 1998, 6, 2147483647, @, 'Migraine'),

314 (7, @, @, 1983, 7, 2147483647, @, 'High Cholesterol'),
315 (8, @, @, 1995, 8, 2147483647, 0, 'Arthritis'),

316 (9, @, @, 1975, 9, 2147483647, @, 'Epilepsy'),

317 (1e, o, ©, 1990, 10, 2147483647, ©, 'No known allergies');
318
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INSERT INTO ~treatment™ (" TREATMENT ID", ~APPOINTMENT ID", ~PRESCRIPTION™, ~DIAGNOSTS , ~TREATMENT [
('1', '1', 'Paracetamol 5@@mg', 'Common Cold', '2026-87-15', 'No significant medical history'),
('1@', '1@', 'Vitamin D Tablets', 'Vitamin D Deficiency', '2026-07-28', 'Low vitamin D levels identj
('2"', '2', 'Amoxicillin 5eemg', 'Chest Infection', '2026-07-15', ‘'History of asthma'),

('3', '3', 'Ibuprofen 4@0mg', 'Back Pain', '2026-07-16', 'Previous muscle strain'),

('4', '4', 'Cetirizine 1@mg', 'Seasonal Allergy', '2026-07-16', 'Allergic rhinitis'),

('5', '5', 'Omeprazole 20mg', 'Acid Reflux', '2026-07-17', 'History of gastritis'),

('6', '6', 'Metformin 500mg', 'Type 2 Diabetes', '2026-07-17', 'Diagnosed with diabetes in 2023'),
('7', '7', 'Salbutamol Inhaler', ‘'Asthma', '2026-07-18', 'Chronic asthma since childhood'),

('8', '8', 'Atorvastatin 20mg', 'High Cholesterol', '2026-07-18', 'Family history of heart disease')
('9', '9', 'Lisinopril 1emg', 'High Blood Pressure', '2026-87-19', 'Hypertension diagnosed in 2024")
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DELIMITER $$

-~ Procedures

CREATE DEFINER="root @ localhost’ PROCEDURE ~add_feedback™ (IN p_patient_id™ INT, IN ~p_message™ VARCHAR(255))  BEGIN
INSERT INTO feedback(patient_id, message)
VALUES (p_patient_id, p_message);

END$$

CREATE DEFINER="root @ localhost’ PROCEDURE ~add_patient™ (IN “p_first_name’ VARCHAR(100), IN ~p_last_name™ VARCHAR(100), IN “p_dob™ DATE,
IN “p_address_id” INT, IN “p_phone’ VARCHAR(20), IN “p_email’ VARCHAR(100), IN ~p_med_history’ VARCHAR(255)) BEGIN
INSERT INTO patient(first_name, last_name, dob, address_id, telephone_no, e_mail, medical_history)
VALUES (p_first_name, p_last_name, p_dob, p_address_id, p_phone, p_email, p_med_history);
END$$

CREATE DEFINER="root @ localhost’ PROCEDURE ~add_treatment™ (IN ~p_patient_id™ INT, IN ~p_description’ VARCHAR(255), IN “p_cost™ DECIMAL(10,2)) BEGIN
INSERT INTO treatment(patient_id, description, cost)
VALUES (p_patient_id, p_description, p_cost);

END$$
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CREATE DEFINER="root @ localhost’ PROCEDURE ~get_patient_profile” (IN ~p_patient_id” INT)  BEGIN
SELECT * FROM patient WHERE patient_id = p_patient_id;
SELECT * FROM appointment WHERE patient_id = p_patient_id;
SELECT * FROM treatment WHERE patient_id = p_patient_id;

END$$

CREATE DEFINER="root’@ localhost’ PROCEDURE ~schedule_appointment™ (IN ~p_patient_id" INT, IN ~p_doctor_id® INT, IN “p_date’ DATETIME, IN “p_reason”
VARCHAR(255))  BEGIN

INSERT INTO appointment(patient_id, doctor_id, appointment_date, reason)

VALUES (p_patient_id, p_doctor_id, p_date, p_reason);
END$$

CREATE DEFINER="root @ localhost’ PROCEDURE ~update_patient_contact™ (IN “p_patient_id® INT, IN “p_phone VARCHAR(20), IN “p_email VARCHAR(100))  BEGIN
UPDATE patient
SET telephone_no = p_phone,
| e_mail = p_email
WHERE patient_id = p_patient_id;
END$$

DELIMITER ;
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129 -- Triggers appointment

130 --

131 DELIMITER $$

132 CREATE TRIGGER trg_appointment_insert_timestamp’ BEFORE INSERT ON ~appointment™ FOR EACH ROW BEGIN

133 SET NEW. updated_at’ = CURRENT_TIMESTAMP;
134 END
135 3%

136 DELIMITER ;
137 DELIMITER $$

138 CREATE TRIGGER trg_appointment_situation_required” BEFORE INSERT ON ~appointment’ FOR EACH ROW BEGIN
139 IF NEW. SITUATION® = ' THEN

140 SIGNAL SQLSTATE '45000°

141 SET MESSAGE_TEXT = 'Appointment situation cannot be empty.';
142 END IF;

143 END

144 $$

145 DELIMITER ;
146  DELIMITER $$

147 CREATE TRIGGER trg_appointment_update’ BEFORE UPDATE ON ~appointment™ FOR EACH ROW BEGIN
148 SET NEW.updated_at = CURRENT_TIMESTAMP;

149 END

150 44
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DELIMITER ;
DELIMITER $$
CREATE TRIGGER ~trg_appointment_update_log” AFTER UPDATE ON ~appointment’ FOR EACH ROW BEGIN
INSERT INTO "appointment_update_log (*appointment_id™, action™)
VALUES (NEW.~ APPOINTMENT ID*, 'UPDATE');
END
$$
DELIMITER ;
DELIMITER $$
CREATE TRIGGER ~trg_no_double_booking™ BEFORE INSERT ON “appointment™ FOR EACH ROW BEGIN
IF EXISTS(
SELECT 1 FROM ~appointment™
WHERE “DOCTOR ID" = NEW. DOCTOR ID
AND APPOINTMENT DATE = NEW.” APPOINTMENT DATE'
AND APPOINTMENT TIME™ = NEW.” APPOINTMENT TIME®
) THEN
SIGNAL SQLSTATE '45000°
SET MESSAGE_TEXT = 'Doctor already has an appointment at this time.';
END IF;
END
$$
DELIMITER ;
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