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[bookmark: _Toc187304535]2. A brief introduction about the AdventureWorks Cycles case study. 

This is my AdventureWorks Cycles assignment. We have been asked for consultation to create the most suitable database for their online cycling marketplace. The database will be created using MySQL.
I have set the database up in the most logical way possible. I have included simple tables as follows:
- Categories – this is to be able to separate each product into a certain category. This will enable the company to see which categories have the most sales and generate the most revenue.
- Customers – this enables companies to be able to hold customer data such as name, address and email address. This will be the most efficient way of having simple product shipping and being able to search for past orders. 
- Feedback – this enables all customer feedback to be held in the database. Companies can then make decisions on where they need to improve and see what customers like the most about their service.
- Manufacturers – this holds the information for all of the manufacturers who are selling products via this database. This will hold contact details and company information.
- Order Details – this will store the top level information for each order, such as order ID, customer ID, date and total amount.
- Orders - this will store all of the smaller details of each order. Companies will be able to view the quantity of items they are selling by checking the quantity sold per product ID. They can see how much income they are generating via sales and the customers they sold items to.
- Products – this table will store all of the products on sale with their descriptions, price, manufacturer ID and category ID. 

My database also consists of appropriate indexing, check constraints and tests, to minimise error and keep everything highly automated. I have shown evidence of testing, transactions and roll backs in the sections identified on the table of contents.
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Description automatically generated]3. An Entity Relationship Diagram showing Primary Keys, Foreign Keys and all non-key attributes.
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I have come up with 7 different tables for my database. They are described as follows
· Manufacturer – this is all details about the manufacturers that are selling certain products.
· Products – this allows us to identify different products being sold with description, price, who is selling them and what category they come under.
· Category – this allows us to separate the products into certain categories.
· Customer – this allows us to store customer data and information, which will help with sales processing.
· Orders – this will allow the company to store and view all orders that customers have placed.
· Order detail – this will allow us to delve into each individual order to know exactly what has been purchased by a customer.
· Feedback – this will store all customer feedback so each manufacturer can view what their customers think of their service.

[bookmark: _Toc187304537] 4. Suitable screenshots of work completed when creating the content for File 1. 
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Description automatically generated]a. SQL code used to generate each table structure 
Each table in my database has a primary key, which is unique to each table. This makes it easy to reference and index in a database. The foreign keys in each table establish the relationships between the tables. This is essential for keeping good data integrity and maintains consistency between tables. [3]
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b. SQL code used to create the referential integrity constraints 

The referential integrity constraints in your database are enforced using foreign keys. These constraints ensure that the relationships between tables are maintained, and that the data remains consistent. These constraints ensure that each ManufacturerID and CategoryID in the Products table must exist in the Manufacturers and Categories tables. By maintaining these constraints, my database ensures data accuracy, consistency, and integrity across related tables, making it more reliable and robust. Integrity constraints are necessary because data in a database must always be valid and consistent. Data might be inconsistent because of entry errors, duplicate entries of rows, or other violations. [1]
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Description automatically generated]c. SQL code used to create the check constraint(s) 

I have circled the check constraints in the screenshots above. These have been put in place to ensure that no order amount (GPB) is less than 0, as this is not possible. The order quantity must be more than 0 and the customer feedback rating needs to be between 1 and 5. These check constraints are critical for maintaining data accuracy and consistency in your database. They enforce specific rules that the data must adhere to, ensuring that only valid data can be inserted into the tables.

d. SQL code to populate each table with sample data (minimum of four records per table) 
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The above screenshots show that I have added realistic data to each table. I have added 5 different entries to each table, showing different products, prices, customers and categories etc.

e. SQL code to demonstrate evidence of testing carried out to validate the constraints 

The below screenshot shows that I have tested the constraints and entries that I have put in my database. It clearly shows the different orders that have been placed, the total amount as well as the quantities, products and order ID which is auto incremented.
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Description automatically generated]This is a test to try and insert a duplicate manufacturing ID into the manufacturer table. The error is returned that there is a duplicate entry for ‘1’ (ManufacturerID). This is a Primary Key test constraint.The below screenshot shows a rollback occurring when a faulty transaction is run. I inserted a product ID which doesn’t exist, and the transaction failed and was rolled back.
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Description automatically generated]The below screenshot is a test to try and add a new product (Test Product) into the Products table. However, the test product has an invalid manufacturer ID (5000), so is unable to be added into the products table.

The below screenshot is a test to try and add a new product with  a negative price into the products table. You can see that the check constraint in the products table has been violated, and the product is unable to be added.
5. Appropriate documented contents for sections 2 and 3 of Task 1
Section 2 – Transactional Scenario
This is the script that I have used to create a transaction or trigger a rollback. I have set it to complete the following steps:
· Insert a new order into the ‘Orders’ table using the customer ID that is set to the name that I have selected. It uses the current date and time, NOW(), and the amount of £55.00 (price of a helmet).
· SET @OrderID creates a new order ID to auto incremement
· Insert into Order_Details then adds the new order into that table. It uses the Product ID of the helmet, as well as the quantity (1) and price (£55.00).
· COMMIT starts the transaction with the message ‘Transaction committed successfully’ to show,
· ROLLBACK occurs when there is an error in a transaction, with the message ‘Transaction failed and rolled back’. This confirms that the transaction did not go through successfully.
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Description automatically generated]The below screenshots show that I have requested a transaction to be run for the customer Jurgen Klopp to purchase 1 x cycling helmet for £55.00 on the 8th January 2025. The transaction has gone through successfully and is showing in my Orders table.
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Description automatically generated]The screenshots below show that I have requested the same transaction to go through, but I have changed the Product ID 999, which doesn’t exist. This will trigger a rollback as shown below.

Section 3 – Secondary Indexes
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Description automatically generated]The below screenshot shows that I have put index’s in my code for tuning enhancements. 

Category ID - This index speeds up searches for products within specific categories, a common operation in an online marketplace.
Orders - This index optimizes queries that retrieve orders for a specific customer, enhancing the performance of customer order history retrieval.
Order Details - This index improves the speed of fetching order details for a specific order, important for order processing and review.
Feedback - This index enhances the performance of queries that fetch customer feedback and reviews for specific products.
Products - This full-text index improves the performance of search queries that involve text searching and partial matches, making it faster to find products based on their names.

An index is a structure that holds the field the index is sorting and a pointer from each record to their corresponding record in the original table where the data is actually stored. Indexes are used in things like a contact list where the data may be physically stored in the order you add people’s contact information but it is easier to find people when listed out in alphabetical order. Ultimately, indexing makes columns faster to query by creating pointers to where data is stored within a database. Imagine you want to find a piece of information that is within a large database. To get this information out of the database the computer will look through every row until it finds it. If the data you are looking for is towards the very end, this query would take a long time to run. [2]
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CREATE TABLE Manufacturers ( ManufactureriD INT PRIMARY K... 0 row(s) affected, 2 warning(s): 3720 NATIONAL/NCHAR/NVARCHA?

plies the character set UTF8MB3, which will be replaced by UTF8MBA in a future release. Please..

CREATE TABLE Categories (  CategorylD INT PRIMARY KEY, N... O row(s) affected, 1 warning(s): 3720 NATIONAL/NCHAR/NVARCHAR implies the character set UTF8MB3, which will be replaced by UTFEMBA in a future release. Please.
‘CREATE TABLE Products ( ProductiD INT PRIMARY KEY, Nam... 0 row(s) affected, 2 warning(s): 3720 NATIONALINCHAR/NVARCHAR implies the character set UTF8MB3, which will be replaced by UTF&MBA in a future release. Please.

(CREATE TABLE Customers ( CustomeriD INT PRIMARY KEY,
‘CREATE TABLE Orders ( OrderlD INT PRIMARY KEY AUTO_INCR... 0 row(s) affected
CREATE TABLE Order_Details ( OrderDetailD INT PRIMARY KEY... O row(s) affected

0 row(s) affected, 2 warning(s): 3720 NATIONAL/NCHAR/NVARCHAR implig

the character set UTFBMBS, which will be replaced by UTFBMBA in a future re

Please..

CREATE TABLE Feedback ( FeedbackiD INT PRIMARY KEY AUT... 0 row(s) affected, 1 warning(s): 3720 NATIONAL/NCHAR/NVARCHAR implies the character set UTFBMB3, which will be replaced by UTFBMBA in a future release. Please.
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OrderID INT PRIMARY KEY AUTO_INCREMENT,

CustomerID INT,

OrderDate DATETIME NOT NULL,

TotalAmount DECIMAL(18, 2) CHECK (TotalAmount >= 0),

FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

® ) CREATE TABLE Order_Details (

O H

OrderDetailID INT PRIMARY KEY AUTO_INCREMENT,

OrderID INT,

ProductID INT,

Quantity INT CHECK (Quantity > 0),

Price DECIMAL(18, 2),

FOREIGN KEY (OrderID) REFERENCES Orders(OrderID),
FOREIGN KEY (ProductID) REFERENCES Products(ProductID)

® ©) CREATE TABLE Feedback (

EH

FeedbackID INT PRIMARY KEY AUTO_INCREMENT,
CustomerID INT,

ProductID INT,

Rating INT CHECK (Rating BETWEEN 1 AND 5),
Comment NVARCHAR(255),

FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID),

FOREIGN KEY (ProductID) REFERENCES Products(ProductID)
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CREATE TABLE Orders (

)i

OrderID INT PRIMARY KEY AUTO_INCREMENT,

CustomerID INT,

OrderDate DATETIME NOT NULL,

TotalAmount DECIMAL(18, 2) CHECK (TotalAmount >= 0),
FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

CREATE TABLE Order_Details (

);

OrderDetailID INT PRIMARY KEY AUTO_INCREMENT,

OrderID INT,

ProductID INT,

Quantity INT CHECK (Quantity > 0),

Price DECIMAL(18, 2),

FOREIGN KEY (OrderID) REFERENCES Orders(OrderID),
FOREIGN KEY (ProductID) REFERENCES Products(ProductID)
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CREATE TABLE Products (
ProductID INT PRIMARY KEY,
Name NVARCHAR(255) NOT NULL,
Description NVARCHAR(255),
Price DECIMAL(18, 2) CHECK (Price >= 0),
ManufacturerID INT,
CategoryID INT,
FOREIGN KEY (ManufacturerID) REFERENCES Manufacturers(ManufacturerID),
FOREIGN KEY (CategoryID) REFERENCES Categories(CategoryID)
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CREATE TABLE Orders (

)i

OrderID INT PRIMARY KEY AUTO_INCREMENT,

CustomerID INT,

OrderDate DATETIME NOT NULL,

TotalAmount DECIMAL(18, 2) CHECK (TotalAmount >= 0),
FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

CREATE TABLE Order_Details (

)i

OrderDetailID INT PRIMARY KEY AUTO_INCREMENT,

OrderID INT,

ProductID INT,

Quantity INT CHECK (Quantity > 0),

Price DECIMAL(18, 2),

FOREIGN KEY (OrderID) REFERENCES Orders(OrderID),
FOREIGN KEY (ProductID) REFERENCES Products(ProductID)

~ " CREATE TABLE Feedback (

FeedbackID INT PRIMARY KEY AUTO_INCREMENT,

CustomerID INT,

ProductID INT,

Rating INT CHECK (Rating BETWEEN 1 AND 5),

Comment NVARCHAR(255),

FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID),
FOREIGN KEY (ProductID) REFERENCES Products(ProductID)
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INTO Orders (OrderID, CustomerID, OrderDate, TotalAmount) VALUES
'11/11/24', 1805.00),

'15/11/24',2950.00),

'20/11/24', 110.00),

'28/11/24', 180.00),

'01/12/24', 40.00);

INTO Order_Details (OrderDetailID, OrderID, ProductID, Quantity, Price) VALUES
1, 1, 1750.00),

2, 1, 2950.00),

3, 2, 110.00),

4, 2, 180.00),

5, 2, 40.00);

INTO Feedback (FeedbackID, CustomerID, ProductID, Rating, Comment) VALUES
1, 5, 'So happy with my purchase. Fantastic customer service!'),

2, 4, 'Would definitely recommend this shop.'),

3, 5, 'The best bike shop around.'),

4, 2, 'Not as durable as they say.'),

5, 4, 'Slighly overpriced but a good product.');
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74 e  INSERT INTO Manufacturers (ManufacturerID, Name, Description) VALUES

75 (1, 'South Wales Bikes LTD', 'Why go anywhere else for your new bike?'),

76 (2, 'Roll With It Cycles', 'You gotta roll with it, come to us for your next bike'),
77 (3, 'Sunny Bikes LTD', 'Suns out, bikes out'),

78 (4, 'Bikers Paradise', 'Like paradise island, but for bikes!'),

79 (5, 'Bikes R Us', 'Toys R Us, but for bikes');

80

81

82 o INSERT INTO Categories (CategoryID, Name) VALUES
83 (1, 'Road Bikes'),

84 (2, 'Mountain Bikes'),

85 (3, 'Cycling Helmets'),

86 (4, 'Bike Tyres')

87 (5, 'Bike Lights');

88

89 o  INSERT INTO Products (ProductID, Name, Description, Price, ManufacturerID, CategoryID) VALUES
90 (1, 'Fly Road 3000', 'High end road bike', 1750.00, 1, 1),

91 (2, 'Mountain Dog', 'Durable mountain bike', 2950.00, 2, 2),

92 (3, 'Cycling Helmet', 'Black padded cycling helmet', 55.00, 3, 3),

93 (4, 'Hardcore Bike Tyre', 'Long lasting heavy duty tyres', 90.00, 4, 4),
94 (5, 'Reflective Lights', 'Front and back lights', 20.00, 5, 5);

95

96

97 e  INSERT INTO Customers (CustomerID, Name, Email) VALUES
98 (1, 'Jurgen Klopp', 'jurgen.klopp@outlook.com'),

99 (2, 'Arne Slot', 'arne.slot@hotmail.co.uk'),

100 (3, 'Kenny Dalglish', 'king.kenny@hotmail.co.uk'),
101 (4, 'Steven Gerrard', 'stevie.gerrardghotmail.co.uk'),
102 (5, 'Jamie Carragher', 'carra23ghotmail.co.uk');

103
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183 @ START TRANSACTIO!
184
185 ¢ INSERT INTO Orders (CustomerID, OrderDate, TotalAmount) VALUES (1, NOW(), 55.00);

186
187 o SET @rderID = LAST_INSERT_ID();

188

189 - the product ID doesn't exist, so should rollback the transaction

190 ¢ INSERT INTO Order_Details (OrderID, ProductID, Quantity, Price) VALUES (eOrderID, 999, 1, 55.00);
191

192e  comnIT;

103

194 e ROLLBACK;
105 e SELECT 'Transaction failed and rolled back.' AS Message;

Tme  Action Response

© 1 T34 START TRANSACTION 0 rou(s) affected
© 2 1314 INSERTINTO Orders (CustomerlD, OrderDate, TotalAmount) VALUES (1, NOW(), 55.00) 1 rowls) atfected
© 3 113814 SET@OderD = LASTINSERT_ID) 0 rou(s) affected
o4 INSERT INTO Order_Detalls (OrderlD, ProductD, Quantiy, Price) VALUES (@0rderiD, 899, 1,65.00) _Error Code: 1452, Cannot add or update a child row: a foreign key constraint ais (*bt_adventureworksbikes'

‘order_detals’, CONSTRAINT “order_detais_ibfk_2.
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o1 11:11:08 INSERT INTO Manufacturers (ManufactureriD, Name, Description) VALUES (1, 'Number 1 Manufact... Error Code: 1062. Duplicate entry '1' for key 'manufacturers.PRIMARY"
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START TRANSACTION;

INSERT INTO Orders (CustomerID, OrderDate, TotalAmount)

VALUES ((SELECT CustomerID FROM Customers WHERE Name = 'Jurgen Klopp'), NOW(), 55.00);

SET @OrderID = LAST_INSERT_ID();

INSERT INTO Order_Details (OrderID, ProductID, Quantity, Price)

VALUES (@OrderID, (SELECT ProductID FROM Products WHERE Name

COMMIT;
SELECT 'Transaction committed successfully.' AS Message;

ROLLBACK;
SELECT 'Transaction failed and rolled back.' AS Message;

‘Cycling Helmet'), 1, 55.00);
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START TRANSACTION;

INSERT INTO Orders (CustomerID, OrderDate, TotalAmount)
VALUES ((SELECT CustomerID FROM Customers WHERE Name = ‘Jurgen Klopp'), NOW(), 55.00]

SET @0rderID = LAST_INSERT_ID();

INSERT INTO Order_Details (OrderID, ProductID, Quantity, Price)
VALUES (OrderID, 999, 1, 55.00); - Using non-existent ProductID 999 to trigger a rollback

comrT;

SELECT *Transaction committed successfully.' AS Messag

ROLLBACK;
SELECT ‘Transaction failed and rolled back.' AS Message;

ction Output &

Tme  Action

101847 START TRANSACTION
1018:47  INSERT INTO Orders (CustomerlD, OrderDate, TotalAmount) VALUES ((SELECT Customerld FROM Custormers WHERE Name = urgen Kiopp), NOW(), 55.00)
1018:47  SET @OrderiD = LAST_INSERT_ID)

101847 INSERT INTO Order_Detals (OrderiD, ProductiD, Quantiy, Price) VALUES (@0rderiD, 999, , 56.00)

10:19:07  SELECT * FROM Ordors WHERE OrdorlD = @OrderiD LIMIT 0, 1000

Response

0row(s) afected
1r0w(s) affected
0row(s) afected
Ertor Code: 1452. Cannot add or update a child row: a foreign.
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132 SELECT * FROM Products WHERE CategoryID = 1; —- Example CategoryID
133 CREATE INDEX idx_products_categoryid ON Products(CategoryID);
134
135 SELECT * FROM Orders WHERE CustomerID = 1; —— Example CustomerID
136 CREATE INDEX idx_orders_customerid ON Orders(CustomerID);
137
138 SELECT * FROM Order_Details WHERE OrderID = 1; —— Example OrderID
139 CREATE INDEX idx_order_details_orderid ON Order_Details(OrderID);
140
141 SELECT * FROM Feedback WHERE ProductID = 1; — Example ProductID
142 CREATE INDEX idx_feedback_productid ON Feedback(ProductID);
143
144 SELECT * FROM Products WHERE Name LIKE '%Bike%'; —— Example search term
145 CREATE FULLTEXT INDEX idx_products_name ON Products(Name);
146
147
148
100% & | 1130
Result Grid [[l] ) Filter Rows: Q Edit: \ﬁ, i B Export/import: m ﬁ
OrderlD CustomerlD OrderDate TotalAmount
1 1 2011-11-24 00:00:00 1805.00
Orders 12
\ction Output <
Time Action Response
(VI 14:43:26 SELECT * FROM Order_Details LIMIT 0, 1000 3 row(s) returned
Q 2 14:57:42 SELECT * FROM Orders WHERE CustomerID = 1 LIMIT 0, 1000 1 row(s) returned
Q 3 14:57:42 CREATE INDEX idx_orders_customerid ON Orders(CustomerID) Error Code: 1061. Duplicate key name 'idx_orders_customerid'
Q 4 14:57:59  SELECT * FROM Orders WHERE CustomerID = 1 LIMIT 0, 1000 1 row(s) returned
Q5 14:57:59 CREATE INDEX idx_orders_customerid ON Orders(Customer|D) Error Code: 1061. Duplicate key name 'idx_orders_customerid'
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CREATE DATABASE 2New_AdventureWorksBikes;
USE 2New_AdventureWorksBikes;

© ) CREATE TABLE Manufacturers (
ManufacturerID INT PRIMARY KEY,
Name NVARCHAR(255) NOT NULL,
Description NVARCHAR(255)

)i

© ) CREATE TABLE Categories (
CategoryID INT PRIMARY KEY,
Name NVARCHAR(255) NOT NULL
)i

© ) CREATE TABLE Products (
ProductID INT PRIMARY KEY,
Name NVARCHAR(255) NOT NULL,
Description NVARCHAR(255),
Price DECIMAL(18, 2) CHECK (Price >= 0),
ManufacturerId INT,
CategoryID INT,
FOREIGN KEY (ManufacturerID) REFERENCES Manufacturers(ManufacturerID),
FOREIGN KEY (CategoryID) REFERENCES Categories(CategoryID)
)i

© ) CREATE TABLE Customers (

CustomerID INT PRIMARY KEY,

Name NVARCHAR(255) NOT NULL,

Email NVARCHAR(255) NOT NULL UNIQUE

)i




