
ACCA7002 Database Systems
Tutorial 2 Tasks 

Tutorial 2:  Normalization in MySQL
Objective:
· To understand and apply normalization (up to 3NF) using MySQL.
· Learn how to design a database schema from an unnormalized dataset and transform it through the stages of normalization.
Scenario for Parking Management System
Scenario:
A shopping mall has a parking lot where customers park their vehicles. The parking management system needs to track which vehicles are parked, which lot is being used, and the duration of each parking session. The system should also keep records of vehicle entry and exit times for billing purposes.
Here's an unnormalized dataset for the Parking Management System example, where all information is stored in a single table without proper normalization. In this form, the data has redundancy and lacks clear separation of entities, violating normalization rules.










Unnormalized Dataset
	Vehicle Number
	Owner Name
	Vehicle Type
	Lot Name
	Lot Capacity
	Entry Time
	Exit Time

	KA-01-MB-1234
	John Doe
	Car
	Lot A
	50
	2024-10-01 09:00:00
	2024-10-01 11:00:00

	KA-02-LK-9876
	Jane Smith
	Motorcycle
	Lot B
	100
	2024-10-01 09:30:00
	NULL

	KA-03-GH-4567
	Michael Brown
	Truck
	Lot A
	50
	2024-10-01 10:00:00
	NULL

	KA-01-MB-1234
	John Doe
	Car
	Lot A
	50
	2024-10-02 09:00:00
	NULL



Creating tables after 2NF:
Tables to be created:
1. ParkingLot: Stores details about parking lots.
2. Vehicle: Stores information about vehicles parked.
3. ParkingHistory: Tracks the parking records of vehicles (when a vehicle was parked and when it left).



-- ParkingLot Table
CREATE TABLE ParkingLot (
    lot_id INT AUTO_INCREMENT PRIMARY KEY,
    lot_name VARCHAR(100),
    capacity INT
    );

-- Vehicle Table
CREATE TABLE Vehicle (
    vehicle_id INT AUTO_INCREMENT PRIMARY KEY,
    vehicle_number VARCHAR(15),
    owner_name VARCHAR(100),
    vehicle_type VARCHAR(50),
    );

-- ParkingHistory Table
CREATE TABLE ParkingHistory (
    history_id INT AUTO_INCREMENT primary key,
    vehicle_id INT,
    lot_id INT,
    entry_time DATETIME,
    exit_time DATETIME,
CONSTRAINT fk_vehicle 
        FOREIGN KEY (vehicle_id) 
        REFERENCES Vehicle(vehicle_id)
        ON DELETE CASCADE,
    CONSTRAINT fk_lot 
        FOREIGN KEY (lot_id) 
        REFERENCES ParkingLot(lot_id)
        ON DELETE CASCADE

    );
    

Insert Data (CREATE Operation)
Now, let's insert some initial data into the tables.
Insert parking lots:
INSERT INTO ParkingLot (lot_name, capacity) 
VALUES ('Lot A', 50), ('Lot B', 100), ('Lot C', 75);


Insert vehicles:
INSERT INTO Vehicle (vehicle_number, owner_name, vehicle_type) 
VALUES 
('KA-01-MB-1234', 'John Doe', 'Car'),
('KA-02-LK-9876', 'Jane Smith', 'Motorcycle'),
('KA-03-GH-4567', 'Michael Brown', 'Truck');

Insert parking history (when a vehicle is parked):
INSERT INTO ParkingHistory (vehicle_id, lot_id, entry_time) 
VALUES 
(1, 1, NOW()), 
(2, 2, NOW()), 
(3, 1, NOW());


Retrieve Data (READ Operation)
View all vehicles:
SELECT * FROM Vehicle;

List all parking lots:
SELECT * FROM ParkingLot;


List all parkinghistory;
SELECT * FROM ParkingHistory;

To find all cars in the system:
SELECT vehicle_number, owner_name 
FROM Vehicle 
WHERE vehicle_type = 'Car';

To find all records where the vehicle is still parked (i.e., no exit time):
SELECT * FROM ParkingHistory 
WHERE exit_time IS NULL;

 Update Data (UPDATE Operation)
Update vehicle owner name:
UPDATE Vehicle 
SET owner_name = 'Johnathan Doe' 
WHERE vehicle_id = 1;


Mark a vehicle's exit time (when a vehicle leaves the parking lot):
UPDATE ParkingHistory
SET exit_time = '2025-10-11 18:45:00'
WHERE vehicle_id = 3;


UPDATE ParkingHistory 
SET exit_time = NOW() 
WHERE vehicle_id = 1 AND exit_time IS NULL;



Remove parking lot details (e.g., removing Lot C):

DELETE FROM ParkingLot 
WHERE lot_name = 'Lot C';

Delete Data (DELETE Operation)
Remove a vehicle record from the system:
DELETE FROM Vehicle 
WHERE vehicle_id = 3;



2. Scenario( Optional)
You are managing an e-commerce platform where customers can place orders for multiple products at once. Each order includes customer details (name, address, phone number), two products they purchased, the quantity of each product, and the date the order was placed. Since the platform allows customers to order up to two products in a single transaction, these details are recorded in the same row of the table.
The dataset provided is unnormalized, meaning it combines multiple products in a single row, leading to potential data redundancy and difficulty in querying. In this scenario, you need to store customer orders, manage the products they purchase, and track the quantities and dates for each order.

Unnormalized Dataset Example





	OrderID
	CustomerName
	City
	Phone
	Product1
	Quantity1
	Product2
	Quantity2
	DateOrdered

	1
	John Smith
	Swansea
	123456789
	Laptop
	1
	Tablet
	1
	2024-09-25

	2
	Alice Brown
	Cardiff
	987654321
	Monitor
	2
	Keyboard
	1
	2024-09-26

	3
	Mark Lee
	Newport
	111222333
	Phone
	1
	Charger
	3
	2024-09-26

	4
	John Smith
	Wrexham
	123456789
	Mouse
	2
	Headset
	1
	2024-09-27

	5
	Emma White
	Swansea
	444555666
	Laptop
	1
	Case
	2
	2024-09-28


Change it into a normalised dataset(2NF) and perform crud operations

CREATE TABLE Customers (
    customer_id SERIAL PRIMARY KEY,
    customer_name VARCHAR(100) NOT NULL,
    city VARCHAR(50) NOT NULL,
    phone VARCHAR(20) NOT NULL
);
CREATE TABLE Products (
    product_id SERIAL PRIMARY KEY,
    product_name VARCHAR(50) NOT NULL
);
CREATE TABLE Orders (
    order_id SERIAL PRIMARY KEY,
    customer_id INT NOT NULL,
    date_ordered DATE NOT NULL,
    FOREIGN KEY (Customer_id) REFERENCES Customers(Customer_id)
        ON DELETE CASCADE
);
CREATE TABLE OrderDetails (
    order_detail_id SERIAL PRIMARY KEY,
    order_id INT NOT NULL ,
    product_id INT  NOT NULL,
    quantity INT NOT NULL CHECK (Quantity > 0),
   FOREIGN KEY (Order_id) REFERENCES Orders(Order_id)
        ON DELETE CASCADE,
    FOREIGN KEY (Product_id) REFERENCES Products(Product_id)
        ON DELETE CASCADE 
);
INSERT INTO Customers (customer_name, city, phone) VALUES
('John Smith', 'Swansea', '123456789'),
('Alice Brown', 'Cardiff', '987654321'),
('Mark Lee', 'Newport', '111222333'),
('John Smith', 'Wrexham', '123456789'), -- duplicate name but different city
('Emma White', 'Swansea', '444555666');
INSERT INTO Products (product_name) VALUES
('Laptop'), ('Tablet'), ('Monitor'), ('Keyboard'),
('Phone'), ('Charger'), ('Mouse'), ('Headset'), ('Case');
INSERT INTO Orders (customer_id, date_ordered) VALUES
(1, '2024-09-25'),
(2, '2024-09-26'),
(3, '2024-09-26'),
(4, '2024-09-27'),
(5, '2024-09-28');
INSERT INTO OrderDetails (order_id, product_id, quantity) VALUES
(1, 1, 1), -- Laptop
(1, 2, 1), -- Tablet
(2, 3, 2), -- Monitor
(2, 4, 1), -- Keyboard
(3, 5, 1), -- Phone
(3, 6, 3), -- Charger
(4, 7, 2), -- Mouse
(4, 8, 1), -- Headset
(5, 1, 1), -- Laptop
(5, 9, 2); -- Case

Instructions
1. Create Operations
a. Insert a new customer, Sophia Turner, from Cardiff with the phone number 555666777.
INSERT INTO Customers (Customer_name, City, Phone)
VALUES ('Sophia Turner', 'Cardiff', '555666777');
b. Insert a new order for Sophia Turner for a Book and a Pen with the following details: OrderID: 6, DateOrdered: 2024-10-01.
INSERT INTO Orders (Customer_id, Date_ordered)
VALUES (6, '2024-10-01');Find customer_id and use it


INSERT INTO Products (Product_name)
VALUES ('Book'), ('Pen');   







c. Add order items for OrderID: 6: Book (Quantity: 2) and Pen (Quantity: 5).

INSERT INTO OrderDetails (Order_id, Product_id, Quantity)
VALUES 
(6, (SELECT Product_id FROM Products WHERE Product_name = 'Book'), 2),
(6, (SELECT Product_id FROM Products WHERE Product_name = 'Pen'), 5);  
2. Read Operations
a. Retrieve all customers from the Customers table.
SELECT *
FROM Customers;

b. Retrieve all orders placed on September 26, 2024.
SELECT *
FROM Orders
WHERE Date_ordered = '2024-09-26';

3. Update Operations
a. Update John Smith's(customer_id=1) phone number to 987654321.
UPDATE Customers
SET Phone = '987654321'
WHERE Customer_id = 1;

b. Update the date of OrderID: 4 to October 1, 2024.
UPDATE Orders
SET Date_ordered = '2024-10-01'
WHERE Order_id = 4;


4. Delete Operations
a. Delete OrderID: 5 from the Orders table.
DELETE FROM Orders
WHERE Order_id = 5;

b. Delete all items from OrderID: 2 in the OrderItems table.
DELETE FROM Orderdetails
WHERE Order_id = 2;

