ACCA7002: Database Systems
Tutorial 6 Tasks 

Objective:
· Design and implement a library management database in PostgreSQL.
· Identify tables and attributes.
· Create the database and tables with constraints, insert sample data, and perform various SQL queries, including single table queries and joins.
Scenario: You are tasked with developing a relational database for a library to manage its operations efficiently. The library needs to track the following information:
· Books: Details about each book (title, author, genre, published year, copies available).
· Members: Information about library members (name, email, membership date).
· Loans: Records of books loaned to members (book, member, loan date, due date, return date).

Tables and Attributes
· Books: bookID, title, author, genre, published year, copies available.
· Members: MemberID, name, email, membership date.
· Loans: LoanID, bookID(book table),MemberID(Member table), loan date, due date, return date.
Possible Constraints to use:
1. Primary Key: Uniquely identifies each row in the table.
2. Unique: Ensures no duplicate entries for the specified columns.
3. Check: Validates that values meet specific criteria (e.g., Genre options, valid PublishedYear, and loan conditions).
4. Foreign Key: Establishes a relationship between two tables and ensures referential integrity.
5. Default: Provides a default value if none is specified (e.g., CopiesAvailable).



Database Creation and Table Design
CREATE DATABASE LibraryManagement;
Use LibraryManagement;  -- Connect to the new database
	-- Table for Books
CREATE TABLE Books (
    BookID SERIAL PRIMARY KEY,
    Title VARCHAR(255) NOT NULL,
    Author VARCHAR(255) NOT NULL,
    Genre VARCHAR(100) CHECK (Genre IN ('Fiction', 'Non-Fiction', 'Fantasy', 'Classic', 'Science Fiction', 'Romance', 'Mystery')),
    PublishedYear INT CHECK (PublishedYear >= 1450),  -- First printed books around 1450
    CopiesAvailable INT DEFAULT 0,
    UNIQUE (Title, Author)
);



	-- Table for Members
CREATE TABLE Members (
    MemberID SERIAL PRIMARY KEY,
    Name VARCHAR(255) NOT NULL,
    Email VARCHAR(255) NOT NULL UNIQUE,
MembershipDate DATE NOT NULL,    
CHECK (LENGTH(Name) > 1)  -- Ensure the name is more than 1 character
);




	-- Table for Loans
CREATE TABLE Loans (
    LoanID SERIAL PRIMARY KEY,
    BookID INT REFERENCES Books(BookID) ON DELETE CASCADE,
    MemberID INT REFERENCES Members(MemberID) ON DELETE CASCADE,
    LoanDate DATE NOT NULL,
    DueDate DATE NOT NULL,
    ReturnDate DATE,
    CHECK (LoanDate < DueDate),  -- Loan date must be before the due date
    CHECK (ReturnDate IS NULL OR ReturnDate >= LoanDate)  -- Return date must be after loan date if not NULL
);



2. Inserting Sample Data
-- Insert sample data into Books
INSERT INTO Books (Title, Author, Genre, PublishedYear, CopiesAvailable) VALUES
('To Kill a Mockingbird', 'Harper Lee', 'Fiction', 1960, 5),
('1984', 'George Orwell', 'Non-Fiction', 1949, 3),
('The Great Gatsby', 'F. Scott Fitzgerald', 'Classic', 1925, 4),
('The Catcher in the Rye', 'J.D. Salinger', 'Fiction', 1951, 2),
('Pride and Prejudice', 'Jane Austen', 'Romance', 1813, 6);

-- Insert sample data into Members
INSERT INTO Members (Name, Email, MembershipDate) VALUES
('Alice Johnson', 'alice.johnson@example.com', '2023-01-15'),
('Bob Smith', 'bob.smith@example.com', '2022-05-10'),
('Charlie Brown', 'charlie.brown@example.com', '2023-03-22'),
('Daisy Miller', 'daisy.miller@example.com', '2022-11-01');

-- Insert sample data into Loans
INSERT INTO Loans (BookID, MemberID, LoanDate, DueDate, ReturnDate) VALUES
(1, 1, '2023-09-01', '2023-09-15', NULL),
(2, 1, '2023-09-05', '2023-09-19', '2023-09-18'),
(3, 2, '2023-09-10', '2023-09-24', NULL), 
(1, 3, '2023-09-15', '2023-09-29', NULL),
(4, 4, '2023-09-20', '2023-10-04', '2023-10-02');

SELECT * FROM Books;
SELECT * FROM Members;
SELECT * FROM Loans;
3. SQL Queries

Part 1: Queries on Single Tables
Query 1: Retrieve all books from the Books table.
SELECT * FROM Books;
Query 2: Find all members who joined after January 1, 2023.
SELECT * FROM Members WHERE MembershipDate > '2023-01-01';
Note: Make sure you have dates greater than this date in ‘MembershipDate’ column to view some output.
Query 3: List all books by a specific author. Replace Author Name with the actual name.
SELECT * FROM Books WHERE Author = 'Author Name';
Query 4: Count the total number of copies available for each genre.
SELECT Genre, SUM(CopiesAvailable) AS TotalCopies FROM Books GROUP BY Genre;
Query 5: Find the total number of books in the library.
SELECT COUNT(*) AS TotalBooks FROM Books;
Query 6: Retrieve the details of members who have an email containing 'example.com'.
SELECT * FROM Members WHERE Email LIKE '%example.com%';
Query 7: Find the most recently published book.
SELECT * FROM Books ORDER BY PublishedYear DESC LIMIT 1;

Select * from members,Loans;
Part 2: Working with Joins
Query 1: Retrieve a list of all loans along with the title of the book and the name of the member.
SELECT Loans.LoanID, Books.Title, Members.Name
FROM Loans
JOIN Books ON Loans.BookID = Books.BookID
JOIN Members ON Loans.MemberID = Members.MemberID;

Query 2: Find the member who has borrowed the most books.
SELECT Members.Name, COUNT(Loans.LoanID) AS TotalLoans
FROM Members
JOIN Loans ON Members.MemberID = Loans.MemberID
GROUP BY Members.MemberID
ORDER BY TotalLoans DESC LIMIT 1;

Query 3: Get a list of books that are currently loaned out (not returned).
SELECT Books.Title, Loans.LoanDate, Loans.DueDate
FROM Books
JOIN Loans ON Books.BookID = Loans.BookID
WHERE Loans.ReturnDate IS NULL;

Query 4: Retrieve all members who have borrowed books by a specific author. Replace Author Name with the actual name.
SELECT DISTINCT Members.Name
FROM Members
JOIN Loans ON Members.MemberID = Loans.MemberID
JOIN Books ON Loans.BookID = Books.BookID
WHERE Books.Author = 'George Orwell';
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SELECT Members.Name
FROM Members
LEFT JOIN Loans ON Members.MemberID = Loans.MemberID
WHERE Loans.LoanID IS NULL;

Query 6: Get a list of all books and their loan information with all members 
SELECT Books.Title, Members.Name, Loans.LoanDate, Loans.DueDate
FROM Books
RIGHT JOIN Loans ON Books.BookID = Loans.BookID
RIGHT JOIN Members ON Loans.MemberID = Members.MemberID;

