Tutorial  Tasks

Library System -Managing Books, Members, and Loans with Transactions, Procedures, and Triggers


Objective:
· Understand database management using transactions (BEGIN, COMMIT, ROLLBACK).
· Create stored procedures and triggers for automated tasks.

Scenario:
Imagine you are managing a small library system. Your task is to manage the database named library that keeps track of:
Books Table
· BookID (Primary Key, Auto_increment)
· Title (VARCHAR)
· CopiesAvailable (INT)
Members Table
· MemberID (Primary Key, Auto_increment )
· FirstName (VARCHAR)
· LastName (VARCHAR)
· Email (VARCHAR)
Loans Table
· LoanID (Primary Key, Auto_increment)
· BookID (Foreign Key)
· MemberID (Foreign Key)
· LoanDate (DATE)
· ReturnDate (DATE)


Task 1: Create the Tables
Write SQL queries to create the Books, Members, and Loans tables as described above inserting sample data.
create database library;
use library;

CREATE TABLE Books (
    BookID AUTO_INCREMENT PRIMARY KEY,
    Title VARCHAR(100),
    CopiesAvailable INT
);
CREATE TABLE Members (
    MemberID AUTO_INCREMENT PRIMARY KEY,
    FirstName VARCHAR(50),
    LastName VARCHAR(50),
    Email VARCHAR(100)
);
CREATE TABLE Loans (
    LoanID AUTO_INCREMENT PRIMARY KEY,
    BookID INT REFERENCES Books(BookID),
    MemberID INT REFERENCES Members(MemberID),
    LoanDate DATE,
    ReturnDate DATE
);


INSERT INTO Books (Title, CopiesAvailable)   VALUES
('Database Systems', 5), 
('Networking', 3), 
('Software Engineering', 4), 
('Web Development', 2), 
('Operating Systems', 3);

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');

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');

Task 2: Transactions
A member wants to borrow a book. Both the loan record and the available copies must be updated in one transaction. 
You need to decrease the available copies and record the loan in one transaction to keep the database consistent.
1. Start a transaction.Changes in 2 tables, book and loan

2. Decrease CopiesAvailable for BookID = 1 by 1.
3. Insert a new loan for MemberID = 2 with today’s date.
4. Commit the transaction.
START TRANSACTION;

-- Operation 1: Decrease available copies for BookID 1
UPDATE Books
SET CopiesAvailable = CopiesAvailable - 1
WHERE BookID = 1;
Curdate () can also be used but applicable only to MYSQL
NOW() can be used if both date and time needed but remember to declare as datetime or timestamp when creating table

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

-- Commit both operations together
COMMIT;


Task 3: Stored Procedure for Returning a Book

The stored procedure updates the loan return date and increases the book’s copies.

Task:
1. Create a stored procedure named ReturnBook that takes loan_id as input.
2. Inside the procedure:
· Update the loan record to set ReturnDate to today’s date.
· Increase CopiesAvailable by 1 for the book.
3. Call the procedure to return the book for LoanID = 6 (6 is just my choice , you can change as per the list from your loan table)

Method 1: (If we know the BookID )
	DELIMITER $$
CREATE PROCEDURE ReturnBook1(IN in_loan_id INT)
BEGIN
    
    -- Update the loan record to set ReturnDate as today
    UPDATE Loans
    SET ReturnDate = CURRENT_DATE
    WHERE LoanID = in_loan_id;

    -- Increase the available copies of the book
    UPDATE Books
    SET CopiesAvailable = CopiesAvailable + 1
    WHERE BookID = 1;
END $$

DELIMITER ;


-- Example usage: return the book for LoanID 6
CALL ReturnBook1(6);




Method 2: (retrieving corresponding Bookid from loan table)

DELIMITER $$
Declaring a new variable to store Bookid

CREATE PROCEDURE ReturnBook(IN in_loan_id INT)
BEGIN
    DECLARE in_book_id INT;

    -- Get the BookID from the loan
    SELECT BookID INTO in_book_id
    FROM Loans
    WHERE LoanID = in_loan_id;

    -- Update the loan record to set ReturnDate as today
    UPDATE Loans
    SET ReturnDate = CURRENT_DATE
    WHERE LoanID = in_loan_id;

    -- Increase the available copies of the book
    UPDATE Books
    SET CopiesAvailable = CopiesAvailable + 1
    WHERE BookID = in_book_id;
END $$

DELIMITER ;

-- Example usage: return the book for LoanID 3
CALL ReturnBook(3);


Task 4: Triggers
1. Decrease copies automatically when a loan is inserted 
DELIMITER $$
CREATE TRIGGER LoanTrigger
AFTER INSERT ON Loans
FOR EACH ROW
BEGIN
    -- Update the CopiesAvailable in the Books table directly
    UPDATE Books
    SET CopiesAvailable = CopiesAvailable - 1
    WHERE BookID = NEW.BookID;
END $$
DELIMITER ;


INSERT INTO Loans (BookID, LoanDate) Standard SQL/MySQL/PostgreSQL format: 'YYYY-MM-DD'

VALUES (1, '2025-11-10');
Or
INSERT INTO Loans (BookID, MemberID, LoanDate)
VALUES (1, 2, CURDATE());


2. Increase copies automatically when a book is returned
Task
1. Create an AFTER UPDATE trigger on the Loans table that automatically increases the CopiesAvailable value by 1 in the Books table when a book is returned.
2. A book is considered returned when the ReturnDate column is updated from NULL to a valid date.
3. Update the Loans record by setting a ReturnDate for any LoanID and its corresponding BookID.
After updating the ReturnDate, verify that the trigger correctly updated the number of available copies in the Books table.

DELIMITER $$
CREATE TRIGGER UpdateBookCopiesOnReturn
AFTER UPDATE ON Loans
FOR EACH ROW
BEGIN
    IF OLD.ReturnDate IS NULL AND NEW.ReturnDate IS NOT NULL THEN
        UPDATE Books
        SET CopiesAvailable = CopiesAvailable + 1
        WHERE BookID = NEW.BookID;
    END IF;
END $$
DELIMITER ;

-- Test trigger by updating a loan return date
UPDATE Loans
SET ReturnDate = curdate()
WHERE LoanID = 2;

