ACCA7002 Database Systems Tutorial 3 Tasks
Open PostgreSQL in your computers or visit https://onecompiler.com/postgresql

Activity I
3.1 Create Tables with Primary and Foreign Keys
Create two tables - Students and Courses. Assign appropriate primary keys and establish a foreign key relationship between them.

-- Create Students table
CREATE TABLE Students (
student_id SERIAL PRIMARY KEY, student_name VARCHAR(100)
);

-- Create Courses table
CREATE TABLE Courses (
course_id SERIAL PRIMARY KEY, course_name VARCHAR(100)
);

-- Establish foreign key relationship
ALTER TABLE Courses
ADD CONSTRAINT fk_student_id FOREIGN KEY (student_id) REFERENCES Students(student_id);

3.2 CRUD SQL Statements
Perform CRUD (Create, Read, Update, Delete) operations on the Students and Courses tables.
Create 10 records for student table and 10 records for Course table

-- Create a new student
INSERT INTO Students (student_name) VALUES ('John Doe');

-- Create a new course
INSERT INTO Courses (course_name) VALUES ('Math');



-- Read all students
SELECT * FROM Students;
-- Read all courses
SELECT * FROM Courses;
-- Update a student's name
UPDATE Students
SET student_name = 'Jane Smith' WHERE student_id = 1;

-- Update a course's name
UPDATE Courses
SET course_name = 'History' WHERE course_id = 1;

-- Delete a student
DELETE FROM Students WHERE student_id = 1;

-- Delete a course
DELETE FROM Courses WHERE course_id = 1;

3.3 Simple SQL Queries
Write simple SQL queries to retrieve information from the Students and Courses tables.
-- Retrieve all students
SELECT * FROM Students;

-- Retrieve all courses
SELECT * FROM Courses;

-- Retrieve students taking a speciﬁc course
SELECT s.student_name FROM Students s
JOIN Courses c ON s.student_id = c.student_id WHERE c.course_name = 'Math';


3.4 Drop Tables
Drop the Students and Courses tables.

DROP TABLE Students, Courses;


Activity II. Scenario based Example

Let's create a simple scenario for a Library System, where we have:
1. Members: Library members who borrow books.
2. Books: Books available in the library.
3. BorrowedBooks: Records of which member borrowed which book, and when.
In this scenario:
· Members will have a primary key member_id.
· Books will have a primary key book_id.
· BorrowedBooks will have a composite key combining both member_id and book_id to uniquely identify each borrowing event. It will also include foreign keys to reference the Members and Books tables.

Step 1: Creating Tables with Primary, Foreign, and Composite Keys
-- Create Members table (with primary key member_id)
CREATE TABLE Members (
    member_id SERIAL PRIMARY KEY,
    member_name VARCHAR(100) NOT NULL
);

-- Create Books table (with primary key book_id)
CREATE TABLE Books (
    book_id SERIAL PRIMARY KEY,
    book_title VARCHAR(100) NOT NULL
);

--Create BorrowedBooks table(with composite key and foreign keys)
CREATE TABLE BorrowedBooks (
    member_id INT,
    book_id INT,
    borrow_date DATE,
PRIMARY KEY (member_id, book_id), 
 -- Composite Key
    CONSTRAINT fk_member FOREIGN KEY (member_id) REFERENCES Members(member_id) ON DELETE CASCADE,
    CONSTRAINT fk_book FOREIGN KEY (book_id) REFERENCES Books(book_id) ON DELETE CASCADE
);
Step 2: Insert Data (Create Operation)
Now, we will insert data into the Members, Books, and BorrowedBooks tables.
-- Insert members into Members table
INSERT INTO Members (member_name) VALUES 
('Alice Johnson'), 
('Bob Smith'), 
('Carol White');

-- Insert books into Books table
INSERT INTO Books (book_title) VALUES 
('1984'), 
('To Kill a Mockingbird'), 
('Pride and Prejudice');

-- Insert borrowed records into BorrowedBooks table
INSERT INTO BorrowedBooks (member_id, book_id, borrow_date) VALUES
(1, 1, '2024-10-01'),  -- Alice borrows '1984'
(2, 2, '2024-10-02'),  -- Bob borrows 'To Kill a Mockingbird'
(3, 3, '2024-10-03');  -- Carol borrows 'Pride and Prejudice'
Step 3: Retrieve Data (Read Operation)
Here are some queries to retrieve data:
-- Retrieve all members
SELECT * FROM Members;

-- Retrieve all books
SELECT * FROM Books;

-- Retrieve all borrowed books with member details
SELECT m.member_name, b.book_title, bb.borrow_date
FROM BorrowedBooks bb
JOIN Members m ON bb.member_id = m.member_id
JOIN Books b ON bb.book_id = b.book_id;
Step 4: Update Data (Update Operation)
Let’s update a borrowing record (e.g., change the borrow date for Alice).
-- Update the borrow date for Alice borrowing '1984'
UPDATE BorrowedBooks
SET borrow_date = '2024-10-05'
WHERE member_id = 1 AND book_id = 1;
Step 5: Delete Data (Delete Operation)
Finally, we can delete records, such as when a member returns a book or is removed from the system.
-- Delete the record of Carol borrowing 'Pride and Prejudice'
DELETE FROM BorrowedBooks
WHERE member_id = 3 AND book_id = 3;

-- Delete a member (e.g., Bob Smith)
DELETE FROM Members WHERE member_id = 2;

-- This will also delete any borrowing records related to Bob due to the ON DELETE CASCADE constraint.
Summary:
· We created three tables: Members, Books, and BorrowedBooks.
· Members and Books tables have primary keys (member_id and book_id).
· BorrowedBooks table has a composite key (member_id, book_id) and foreign keys referencing both the Members and Books tables.
· CRUD operations (Create, Read, Update, Delete) were demonstrated with simple SQL queries.

