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[bookmark: _Toc187259456]Introduction
AdventureWorks Cycles is an established manufacturer of bicycles, that produce and sell all types of bicycles and supporting accessories, they have an aim to create an online platform that covers all their operational needs, the following report highlights the key features and database implementations required to meet their requirements for a cutting-edge platform.
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[bookmark: _Toc187259457]Entity Relationship Diagram
Below Is a screen grab of my proposed Entity Relationship Diagram, it features all key components of AdventureWorks Cycles database requirements.


[bookmark: _Toc187259458]Screenshots
The following section will contain screenshots/screengrabs of my work when creating the database, a brief description of each section will be provided

[bookmark: _Toc187259459]Database Creation
The first screenshot is where I a have created the database and accessed into it by using the Use command.
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The few screenshots are the SQL code used to create the data base tables, the database consists of the following tables, Customer, Manufacturer, Category, Product, Order1, OrderDetails, Feedback. Please note that each table also has corresponding notes next to the code to improve readability and understanding. Each table also has examples of check constraints, foreign and primary keys.
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The following section includes my insert commands to populate my database, I have tried to incorporate realistic records in my entry.
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[bookmark: _Toc187259462]Performance Tuning Enhancement
 AdventureWorks Cycles online marketplace should implement features to their website that improves user interaction and performance. It is essential to make the database efficient for frequently accessed transactions and data queries. This section investigates the most important transactions and identifies secondary indexes to enhance query performance.
[bookmark: _Toc187259463]Transactions
The first transaction that I would recommend is a product transaction, this Is because customers are often likely to search for specific products. Similarly, some customers may wish to shop for bikes made by specific manufacturers and therefore the same approach could be made for the manufacturers and creating a transaction for them. By having these transactions set up it allows the user to interact with the database in a safe but effective way which allows them to obtain the information they need. Following on from this AdventureWorks Cycles should also look at implementing the same for the following information:
· Orders 
· Order details
· Price range
All of these will be frequently accessed by users and therefore should have transactions associated with them.

[bookmark: _Toc187259464]Indexes
AdventureWorks Cycles, should also look at implementing indexes to their database, this is because their company will operate on a relational database style where multiple tables may need to be drawn from at the same time, this in turn can slow retrieval speeds and impact user experience. Because of this and the likely hood that full table reads may be required indexes are highly important. Indexes work by ‘By providing quick access paths, indexes allow queries to perform faster, especially on large datasets.’ [1]
AdventureWorks Cycles should look to implement the following indexs: 
ProductTable:
· Category ID- This would allow users to search for specific categories of bike eg ‘Mountain Bike’
· Manufacturer ID- This would allow users to search for manufacturers and only see products related to them.
· Price- This would be indexed to allow users to shop by price.
OrderTable:
· Customer ID- which would speed up the retrieval of orders for specific customers
· OrderDate- would be used when looking to find information on orders placed on certain dates.
By implementing these indexes AdventureWorks Cycles would improve database performance by reducing data scans, enhancing query speed and supporting the option of sort or filtering options, which will lead to improved efficiency for users and a more streamlined experience. [2]
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2 ®  Use Adventurework -- Database creation;

=

create database Adventurework;
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CREATE TABLE Customer (|
CustomerID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key
CustomerName VARCHAR(100) NOT NULL,
Email VARCHAR(100) NOT NULL,
Address VARCHAR(255),
PhoneNumber VARCHAR(15), -- Varchar used to check length in constraint.
CONSTRAINT CK_Email_Format CHECK (Email LIKE '%@%.%'), -- Check email format includes @ and 'dot’
CONSTRAINT CK_Phone_Length CHECK (CHAR_LENGTH(PhoneNumber) <= 15) -- Check phone length
3
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CREATE TABLE Manufacturer (
ManufacturerID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key
ManufacturerName VARCHAR(198) NOT NULL,

"~ Contacthumber VARCHAR(15)

)
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LREATE TABLE Category (
CategoryID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key
- CategoryName VARCHAR(5@) NOT nuul
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CREATE TABLE Product (
ProductID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key
ProductName VARCHAR(100) NOT NULL,
Description VARCHAR(255), --
Price DECIMAL(18, 2) NOT NULL,
CategoryID INT NOT NULL, -- Foreign key for Category
ManufacturerID INT NOT NULL, -- Foreign key Manufacturer
-- constraints for foreign key and reference used to establish a relationship between tables.
CONSTRAINT FK_Product_Category FOREIGN KEY (CategoryID) REFERENCES Category(CategoryID) ON DELETE CASCADE,
CONSTRAINT FK_Product_Manufacturer FOREIGN KEY (ManufacturerID) REFERENCES Manufacturer(ManufacturerID) ON DELETE CASCA
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CREATE TABLE Orderl (

-- had to name order table orderl as i belive it is a reserved word and caused issues when just labled ‘order’
OrderID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key
OrderDate DATE NOT NULL,
TotalAmount DECIMAL(1@, 2) NOT NULL, -- decimal used with ledigit max and 2decimal pla
CustomerID INT NOT NULL, -- Foreign key to Customer
CONSTRAINT FK_Order_Customer FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE
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[FREATE TABLE OrderDetails (

OrderDetailsID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key

OrderID INT NOT NULL,

ProductID INT NOT NULL,

Quantity INT NOT NULL,

Subtotal DECIMAL(18, 2) NOT NULL,

CONSTRAINT FK_OrderDetails_Order FOREIGN KEY (OrderID) REFERENCES Order1(OrderID) ON DELETE CASCADE,

CONSTRAINT FK_OrderDetails_Product FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE
)
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~ CREATE TABLE Feedback (

FeedbackID INT AUTO_INCREMENT PRIMARY KEY, -- Auto-incremented primary key

Rating INT CHECK (Rating >= 1 AND Rating <= 5), -- customer rating, value must be between 1-5

ReviewText VARCHAR(255),

CustomerID INT NOT NULL,

ProductID INT NOT NULL,

CONSTRAINT FK_Feedback_Customer FOREIGN KEV (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE,
CONSTRAINT FK_Feedback_Product FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE

s
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INSERT INTO Customer (CustomerName, Email, Address, PhoneNumber)

VALUES

('Jeff Smith', 'email2@example.com’, '123 Pierway', '1234567890'),
('Jane James', 'emaili@example.com’, '456 Oakwood House', '9876543210'),
("Alice Lover', 'email3@example.com’, '101 Sandfields Way', NULL),
('Bobby Brown', 'emaild@example.com’, NULL, '©7708833997');
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72 ®  INSERT INTO Manufacturer (ManufacturerName, ContactNumber)
73 VALUES

74 ('Bikes R Us', '1111111111'),
75 ('sSpecial Bikes', '2222222222'),
76 ('Bikes for All', '3333333333'),

77 ('Real Bikez', '4444444344');
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79 ®  INSERT INTO Category (CategoryName)
80 VALUES

81 ("Road Bikes'),
82 (‘Mountain Bikes'),
83 ("Hybrid Bikes'),|

84 ('Accessories’);
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INSERT INTO Product (ProductName, Description, Price,
VALUES

('Bikel’, 'road bike', 1000, 1, 1),

('Bike2', 'mountain bike', 899, 2, 3),

('Bike3', 'hybrid bike', 555, 3, 2),

('Helmetl', 'bike helmet', 49.99, 4, 4);

CategoryID, ManufacturerID)
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INSERT INTO Orderl (OrderDate, TotalAmount, CustomerID)

VALUES

(91/10/24, 1000, 1), -- I wanted to use a current date command here to get todays date but i wasnt sure how to implement t
(24/04/24. 250. 2):
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INSERT INTO OrderDetails (OrderID, ProductID, Quantity, Subtotal)
VALUES

(1, 1, 1, 3900),

(25 2, 1, 700),

(2, 4, 1, 49A99);|
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INSERT INTO Feedback (Rating, ReviewText, CustomerID, ProductID
VALUES

(55 "Good bike.', 1, 1),

(4, 'Great mountain bike', 2, 2),

(3, 'The helmet is decent but a bit small.

5 25 4);
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