Lab Exercise 1: Illustrating Joins, Indexes, Transactions, Stored Procedures, and Triggers in PostgreSQL
Part 1: Database Setup
1. Create the Database:
First, create a new database called LibrarySystem.
Part 2: Creating Tables
Create three tables: Books, Members, and Loans.
1. Books Table:
CREATE TABLE Books (
    BookID SERIAL PRIMARY KEY,
    Title VARCHAR(100),
    Author VARCHAR(50),
    PublishedYear INT,
    CopiesAvailable INT
);
2. Members Table:
CREATE TABLE Members (
    MemberID SERIAL PRIMARY KEY,
    FirstName VARCHAR(50),
    LastName VARCHAR(50),
    Email VARCHAR(100)
);
3. Loans Table:
CREATE TABLE Loans (
    LoanID SERIAL PRIMARY KEY,
    BookID INT REFERENCES Books(BookID),
    MemberID INT REFERENCES Members(MemberID),
    LoanDate DATE,
    ReturnDate DATE
);

Part 3: Inserting Sample Data
Now, insert sample data into these tables.
1. Insert into Books:
INSERT INTO Books (Title, Author, PublishedYear, CopiesAvailable) VALUES
('The Great Gatsby', 'F. Scott Fitzgerald', 1925, 3),
('1984', 'George Orwell', 1949, 5),
('To Kill a Mockingbird', 'Harper Lee', 1960, 2),
('The Catcher in the Rye', 'J.D. Salinger', 1951, 4),
('Moby Duck', 'Herman Melville', 1851, 1);
2. Insert into Members:
INSERT INTO Members (FirstName, LastName, Email) VALUES
('John', 'Doe', 'john.doe@example.com'),
('Jane', 'Smith', 'jane.smith@example.com'),
('Bob', 'Johnson', 'bob.johnson@example.com'),
('Alice', 'Brown', 'alice.brown@example.com'),
('Charlie', 'Davis', 'charlie.davis@example.com');
3. Insert into Loans:
INSERT INTO Loans (BookID, MemberID, LoanDate, ReturnDate) VALUES
(1, 1, '2024-10-01', '2024-10-14'),
(2, 2, '2024-10-03', NULL),
(3, 3, '2024-10-05', '2024-10-12'),
(4, 4, '2024-10-08', NULL),
(5, 5, '2024-10-10', '2024-10-20');

Part 4: Joins
Task 1: Write a query using an INNER JOIN to display loaned books with member details.
SELECT Members.FirstName, Members.LastName, Books.Title, Loans.LoanDate, Loans.ReturnDate
FROM Loans
INNER JOIN Members ON Loans.MemberID = Members.MemberID
INNER JOIN Books ON Loans.BookID = Books.BookID;
Task 2: Write a query using a LEFT JOIN to display all books, even those not currently loaned.
SELECT Books.Title, Loans.LoanDate, Loans.ReturnDate
FROM Books
LEFT JOIN Loans ON Books.BookID = Loans.BookID;

Part 5: Indexes
Create an index on the Email field in the Members table to speed up queries involving email searches.
Task 1: Create an index on the Email field.
CREATE INDEX idx_email ON Members(Email);
Task 2: Query to search for a member by email using the index.
SELECT * FROM Members WHERE Email = 'john.doe@example.com';

Part 6: Transactions
Demonstrate a transaction by updating book availability and rolling back changes if an error occurs.
Task 1: Start a transaction.
BEGIN;

-- Decrease the number of available copies for a book
UPDATE Books
SET CopiesAvailable = CopiesAvailable - 1
WHERE BookID = 1;

-- Rollback if needed
ROLLBACK;  -- This will undo the previous update

-- Or commit the transaction
COMMIT;

Part 7: Stored Procedures
Create a stored procedure that decreases the number of available copies when a loan is made.
Task 1: Create the stored procedure.
CREATE OR REPLACE PROCEDURE DecreaseCopies(book_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
    UPDATE Books
    SET CopiesAvailable = CopiesAvailable - 1
    WHERE BookID = book_id;
END;
$$;
Task 2: Call the stored procedure.
CALL DecreaseCopies(1);  -- This will reduce the available copies for BookID 1.

Part 8: Triggers
Create a trigger that automatically decreases the number of available copies when a new loan is added.
Task 1: Create the trigger function.
CREATE OR REPLACE FUNCTION DecreaseCopiesTrigger()
RETURNS TRIGGER
LANGUAGE plpgsql
AS $$
BEGIN
    UPDATE Books
    SET CopiesAvailable = CopiesAvailable - 1
    WHERE BookID = NEW.BookID;
    RETURN NEW;
END;
$$;


Task 2: Create the trigger.
CREATE TRIGGER AfterLoanInsert
AFTER INSERT ON Loans
FOR EACH ROW
EXECUTE FUNCTION DecreaseCopiesTrigger();

Now, when you insert a new loan, the trigger will automatically decrease the available copies for the corresponding book.

INSERT INTO Loans (BookID, MemberID, LoanDate)
VALUES (1, 2, CURRENT_DATE);

Part 9: Rollback Example
Task 1: Start a new transaction to update the book's available copies and loan a book, then rollback.
BEGIN;

-- Insert a new loan
INSERT INTO Loans (BookID, MemberID, LoanDate) 
VALUES (2, 1, CURRENT_DATE);

-- Decrease the available copies
UPDATE Books
SET CopiesAvailable = CopiesAvailable - 1
WHERE BookID = 2;

-- Rollback the transaction
ROLLBACK;  -- This will undo the loan and the copies update

*******End of lab exercise 1*******









Lab Exercise 2: Illustrating Joins, Indexes, Transactions, Stored Procedures, and Triggers in PostgreSQL

Part 1: Database Setup
1. Create the Database:
Create a new database called SalesSystem.
CREATE DATABASE SalesSystem;
2. Connect to the Database:
Connect to the SalesSystem database.
\c SalesSystem;

Part 2: Creating Tables
Create three tables: Customers, Products, and Orders.
1. Customers Table:
CREATE TABLE Customers (
    CustomerID SERIAL PRIMARY KEY,
    FirstName VARCHAR(50),
    LastName VARCHAR(50),
    Email VARCHAR(100)
);
2. Products Table:
CREATE TABLE Products (
    ProductID SERIAL PRIMARY KEY,
    ProductName VARCHAR(100),
    Price DECIMAL(10, 2),
    Stock INT
);
3. Orders Table:
CREATE TABLE Orders (
    OrderID SERIAL PRIMARY KEY,
    CustomerID INT REFERENCES Customers(CustomerID),
    ProductID INT REFERENCES Products(ProductID),
    OrderDate DATE,
    Quantity INT
);

Part 3: Inserting Sample Data
Insert sample data into the tables.
1. Insert into Customers:
INSERT INTO Customers (FirstName, LastName, Email) VALUES
('John', 'Doe', 'john.doe@example.com'),
('Jane', 'Smith', 'jane.smith@example.com'),
('Bob', 'Johnson', 'bob.johnson@example.com'),
('Alice', 'Brown', 'alice.brown@example.com'),
('Charlie', 'Davis', 'charlie.davis@example.com');
2. Insert into Products:
INSERT INTO Products (ProductName, Price, Stock) VALUES
('Laptop', 1200.00, 10),
('Smartphone', 800.00, 20),
('Tablet', 400.00, 15),
('Headphones', 150.00, 50),
('Smartwatch', 250.00, 25);
3. Insert into Orders:
INSERT INTO Orders (CustomerID, ProductID, OrderDate, Quantity) VALUES
(1, 1, '2024-10-01', 1),
(2, 2, '2024-10-02', 2),
(3, 3, '2024-10-03', 1),
(4, 4, '2024-10-04', 3),
(5, 5, '2024-10-05', 1);

Part 4: Joins
Task 1: Write a query using an INNER JOIN to display orders with customer and product details.
SELECT Customers.FirstName, Customers.LastName, Products.ProductName, Orders.OrderDate, Orders.Quantity
FROM Orders
INNER JOIN Customers ON Orders.CustomerID = Customers.CustomerID
INNER JOIN Products ON Orders.ProductID = Products.ProductID;
Task 2: Write a query using a LEFT JOIN to display all products, even those not ordered.
SELECT Products.ProductName, Orders.OrderDate, Orders.Quantity
FROM Products
LEFT JOIN Orders ON Products.ProductID = Orders.ProductID;

Part 5: Indexes
Create an index on the Email field in the Customers table to speed up queries involving email searches.
Task 1: Create an index on the Email field.
CREATE INDEX idx_email ON Customers(Email);
Task 2: Query to search for a customer by email using the index.
SELECT * FROM Customers WHERE Email = 'john.doe@example.com';

Part 6: Transactions
Demonstrate a transaction by updating product stock and rolling back changes if an error occurs.
Task 1: Start a transaction.
BEGIN;

-- Decrease the stock of a product
UPDATE Products
SET Stock = Stock - 1
WHERE ProductID = 1;

-- Rollback if needed
ROLLBACK;  -- This will undo the previous update

-- Or commit the transaction
COMMIT;

Part 7: Stored Procedures
Create a stored procedure that decreases the stock when a new order is placed.
Task 1: Create the stored procedure.
CREATE OR REPLACE PROCEDURE DecreaseStock(product_id INT, quantity INT)
LANGUAGE plpgsql
AS $$
BEGIN
    UPDATE Products
    SET Stock = Stock - quantity
    WHERE ProductID = product_id;
END;
$$;
Task 2: Call the stored procedure.
CALL DecreaseStock(1, 1);  -- This will reduce the stock for ProductID 1 by 1 unit.

Part 8: Triggers
Create a trigger that automatically decreases the stock when a new order is placed.
Task 1: Create the trigger function.
CREATE OR REPLACE FUNCTION DecreaseStockTrigger()
RETURNS TRIGGER
LANGUAGE plpgsql
AS $$
BEGIN
    UPDATE Products
    SET Stock = Stock - NEW.Quantity
    WHERE ProductID = NEW.ProductID;
    RETURN NEW;
END;
$$;
Task 2: Create the trigger.
CREATE TRIGGER AfterOrderInsert
AFTER INSERT ON Orders
FOR EACH ROW
EXECUTE FUNCTION DecreaseStockTrigger();
Now, when you insert a new order, the trigger will automatically decrease the stock for the corresponding product.
sql
Copy code
INSERT INTO Orders (CustomerID, ProductID, OrderDate, Quantity)
VALUES (1, 2, CURRENT_DATE, 1);

Part 9: Rollback Example
Task 1: Start a new transaction to update product stock and insert an order, then rollback.
BEGIN;

-- Insert a new order
INSERT INTO Orders (CustomerID, ProductID, OrderDate, Quantity) 
VALUES (3, 1, CURRENT_DATE, 2);

-- Decrease the product stock
UPDATE Products
SET Stock = Stock - 2
WHERE ProductID = 1;

-- Rollback the transaction
ROLLBACK;  -- This will undo the order and the stock update


*******End of lab exercise 2*******


