
ACCA7002 Database Systems
Tutorial 5 Tasks 

Tutorial 3:  Designing and Implementing a Medical Health Record Database for a Hospital
Objective:
· To design and implement a medical health record database for a hospital using PostgreSQL.
· To learn how to apply different types of constraints (Primary Key, Foreign Key, Unique, Not Null, Check) in MySQL.
· To create the database and tables, insert sample data, and perform CRUD (Create, Read, Update, Delete) operations while enforcing data integrity with constraints.

Materials:
· PostgreSQL and pgAdmin or any PostgreSQL interface.

Scenario:
You are tasked with developing a relational database for a hospital to manage patient medical records efficiently. The hospital needs to track the following information:
· Patient details (name, age, gender, contact information)
· Doctor details (name, specialization, contact information)
· Appointments (patient, doctor, appointment date, time)
· Medical records (patient, diagnosis, treatment, prescription)
· Billing information (patient, total bill, payment status)

Task 1: Identify Tables and Attributes
For each table, define the attributes, and indicate which constraints to apply (Primary Key, Foreign Key, Not Null, check, Default, etc.)


	Patient: PatientID (Primary Key, Not Null), Name (Not Null), Age (Check > 0), Gender (Not Null), Contact Information (Unique, Not Null)

	Doctor: DoctorID (Primary Key, Not Null), Name (Not Null), Specialization (Not Null), Contact Information (Unique, Not Null)

	Appointment: AppointmentID (Primary Key, Not Null), PatientID (Foreign Key), DoctorID (Foreign Key), AppointmentDate (Not Null), Time (Not Null)

	MedicalRecord: RecordID (Primary Key, Not Null), PatientID (Foreign Key), Diagnosis, Treatment, Prescription

	Billing: BillID (Primary Key, Not Null), PatientID (Foreign Key), TotalBill (Not Null, Check TotalBill > 0), PaymentStatus (Default 'Unpaid')



Task 3: Database Creation and Table Setup (PostgreSQL)
Create the Database:
CREATE DATABASE HospitalDB;
Create Tables with Constraints:
· Patient Table:
· Constraints:
· PRIMARY KEY: Ensures each patient has a unique identifier.
· NOT NULL: Ensures mandatory values for Name, Age, Gender, and ContactNumber.
· CHECK: Validates Age is a positive integer and Gender is either 'M' or 'F'.
· UNIQUE: Ensures the ContactNumber is unique across patients.
CREATE TABLE Patient (
  PatientID SERIAL PRIMARY KEY,
  Name VARCHAR(100) NOT NULL,
  Age INT CHECK (Age > 0) NOT NULL,
  Gender CHAR(1) CHECK (Gender IN ('M', 'F')) NOT NULL,
  ContactNumber VARCHAR(15) UNIQUE NOT NULL
);



· Doctor Table:
· Constraints:
· PRIMARY KEY: Ensures each doctor has a unique identifier.
· NOT NULL: Ensures mandatory values for Name, Specialization, and ContactNumber.
CREATE TABLE Doctor (
  DoctorID SERIAL PRIMARY KEY,
  Name VARCHAR(100) NOT NULL,
  Specialization VARCHAR(100) NOT NULL,
  ContactNumber VARCHAR(15) NOT NULL
);
· Appointment Table:
· Constraints:
· PRIMARY KEY: Ensures each appointment has a unique identifier.
· FOREIGN KEY: Ensures PatientID and DoctorID refer to valid entries in their respective tables.
· NOT NULL: Ensures mandatory values for PatientID, DoctorID, AppointmentDate, and AppointmentTime.
CREATE TABLE Appointment (
  AppointmentID SERIAL PRIMARY KEY,
  PatientID INT NOT NULL REFERENCES Patient(PatientID) ON DELETE CASCADE,
  DoctorID INT NOT NULL REFERENCES Doctor(DoctorID) ON DELETE CASCADE,
  AppointmentDate DATE NOT NULL,
  AppointmentTime TIME NOT NULL
);
· MedicalRecord Table:
· Constraints:
· PRIMARY KEY: Ensures each medical record has a unique identifier.
· FOREIGN KEY: Ensures PatientID refers to a valid patient entry.
· NOT NULL: Ensures mandatory values for PatientID, Diagnosis, Treatment, and Prescription.


CREATE TABLE MedicalRecord (
  RecordID SERIAL PRIMARY KEY,
  PatientID INT NOT NULL REFERENCES Patient(PatientID) ON DELETE CASCADE,
  Diagnosis VARCHAR(255) NOT NULL,
  Treatment VARCHAR(255) NOT NULL,
  Prescription VARCHAR(255) NOT NULL
);
· Billing Table:
· Constraints:
· PRIMARY KEY: Ensures each billing record has a unique identifier.
· FOREIGN KEY: Ensures PatientID refers to a valid patient entry.
· NOT NULL: Ensures mandatory values for PatientID, TotalAmount, and PaymentStatus.
· CHECK: Validates TotalAmount is greater than 0.
CREATE TABLE Billing (
  BillID SERIAL PRIMARY KEY,
  PatientID INT NOT NULL REFERENCES Patient(PatientID) ON DELETE CASCADE,
  TotalAmount DECIMAL(10, 2) CHECK (TotalAmount > 0) NOT NULL,
  PaymentStatus VARCHAR(50) NOT NULL
);

Task 4: Insert Sample Data
Insert Data into Patient Table:
INSERT INTO Patient (Name, Age, Gender, ContactNumber) VALUES
('John Doe', 30, 'M', '1234567890'),
('Jane Smith', 25, 'F', '0987654321'),
('Alice Johnson', 40, 'F', '1231231234'),
('Bob Brown', 50, 'M', '3213214321'),
('Eve Adams', 35, 'F', '2345678901');

Insert Data into Doctor Table:
INSERT INTO Doctor (Name, Specialization, ContactNumber) VALUES
('Dr. Williams', 'Cardiology', '1122334455'),
('Dr. Johnson', 'Neurology', '2233445566'),
('Dr. Smith', 'Pediatrics', '3344556677'),
('Dr. Brown', 'Oncology', '4455667788'),
('Dr. Lee', 'Dermatology', '5566778899');

Insert Data into Appointment Table:
INSERT INTO Appointment (PatientID, DoctorID, AppointmentDate, AppointmentTime) VALUES
(1, 1, '2024-10-14', '10:00:00'),
(2, 2, '2024-10-15', '11:00:00'),
(3, 3, '2024-10-16', '12:00:00'),
(4, 4, '2024-10-17', '13:00:00'),
(5, 5, '2024-10-18', '14:00:00');

Insert Data into MedicalRecord Table:
INSERT INTO MedicalRecord (PatientID, Diagnosis, Treatment, Prescription) VALUES
(1, 'Hypertension', 'Medication', 'Atenolol'),
(2, 'Diabetes', 'Insulin Therapy', 'Insulin'),
(3, 'Asthma', 'Inhaler', 'Albuterol'),
(4, 'Flu', 'Rest', 'Antiviral Medications'),
(5, 'Allergy', 'Antihistamines', 'Loratadine');

Insert Data into Billing Table:
INSERT INTO Billing (PatientID, TotalAmount, PaymentStatus) VALUES
(1, 150.00, 'Paid'),
(2, 200.00, 'Pending'),
(3, 175.50, 'Paid'),
(4, 220.75, 'Pending'),
(5, 180.00, 'Paid');

Task 4: CRUD Operations
1. Create: Insert a new record for a patient
INSERT INTO Patient (Name, Age, Gender, ContactNumber) VALUES ('Mike Ross', 29, 'M', ' 9876543210');
2.  **Read: Select all patients**  
SELECT * FROM Patient;


3. Update: Change a patient's contact number
UPDATE Patient SET ContactNumber = '5555555555' WHERE PatientID = 1;
4. Delete: Remove a patient record
DELETE FROM Patient WHERE PatientID = 5;









