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[bookmark: _Toc188187042]1.Introduction

A bicycle manufacturing company called AdventureWorks has allocated me to develop an online marketplace for them. I have been tasked to create a data infrastructure using a database solution, this will be SQL Server Management. The solution will store information about various products, ranging from different types of bicycles and accessories. Customers are able to browse products and make purchases via orders. There will be multiple manufactures creating different products alongside AdventureWorks. This report will include extensive documentation to the development and implantation of the database, this is followed by written elements and figures. References and other figures will be cited throughout this report and will be displayed at the end of this document.   
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[bookmark: _Toc188187044]2.1 Initial ERD
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Figure 1 – Initial ERD for the AdventureWorks relationships

As seen in Figure 1, I have created the initial ERD (Entity Relationship Diagram) to display the structure of the database and the related attributes. The attributes where created based upon a business process overview, which discussed the processes and considerations. I believe this diagram accurately represents the Adventure Works Cycles system.

[bookmark: _Toc188187045]2.2 Final ERD
[image: ]
Figure 2 – Final ERD version that includes all attributes and their entities

Figure 2 describes the final version of the ERD, showcasing the detailed relationships and entities along within their respected attributes. The database schema is designed to ensure data integrity and supports the required business process. This example allows a clear understanding of the multiple relationships between entities and their associated attributes. The system significantly supports the operations of Adventure Works Cycles, as customers will be able to purchase products made by various manufacturers and sorted under multiple categories. Orders are created that includes purchase details, and reviews are made by customer feedback.
[bookmark: _Toc188187046]3. Data Dictionary
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	Entities
	Primary/Foreign Key
	Where used
	Data Type
	Value
	Description

	ProductID
	PK
	Primary key in Product
	INT
	Numeric
	ID for products

	ProdName
	
	Product
	VARCHAR
	100
	The name of product

	ProdDescription
	
	Product
	VARCHAR
	255
	Description of product

	Price
	
	Product
	DECIMAL
	
	Price of the product

	Available
	
	Product
	INT
	0
	How many are available 

	ManufacturerID
	FK
	Foreign key in Product
	INT
	Numeric
	Identifies the products manufacturers

	
	
	
	
	
	

	ManufacturerID
	PK
	Primary key in Manufacturer
	INT
	Numeric
	ID for manufacturers

	ManufacturerName
	
	Manufacturer
	VARCHAR
	50
	The name of manufacturer

	ManufacturerAddress
	
	Manufacturer
	VARCHAR
	50
	Address of Manufacturer

	ManufacturerNumber
	
	Manufacturer
	VARCHAR
	15
	Phone number of manufacturer

	
	
	
	
	
	

	CustomerID
	PK
	Primary key in Customer
	INT
	Numeric
	ID for customers

	Name
	
	Customer
	VARCHAR
	100
	Name of customers

	Email
	
	Customer
	VARCHAR
	50
	Customers email

	Address
	
	Customer
	VARCHAR
	50
	Customers home address

	
	
	
	
	
	

	OrderID
	PK
	Primary key in Order
	INT
	Numeric
	ID for orders

	OrderDate
	
	Order
	DATE
	2025-01-01
	Date of the order

	HolderName
	
	Order
	VARCHAR
	50
	Customers card name

	CardNumber
	
	Order
	VARCHAR
	50
	Card details

	Total
	
	Order
	DECIMAL
	
	Orders Total amount 

	CustomerID
	FK
	Foreign key in Order
	INT
	Numeric
	Identifies the customers Id

	ProductID
	FK
	Foreign key in Order
	DATE
	2025-01-01
	Identifies the product ID

	
	
	
	
	
	

	CategoryID
	PK
	Category
	INT
	
	ID for category 

	CatName
	
	Category
	VARCHAR
	
	The category name

	CatDescription
	
	Category
	VARCHAR
	
	The category description 

	
	
	
	
	
	

	FeedbackID
	PK
	Feedback
	INT
	Numeric
	ID for feedback

	CustomerName
	
	Feedback
	VARCHAR
	
	Customers name 

	Rating
	
	Feedback
	DECIMAL
	
	The rating 

	Feedback
	
	Feedback
	VARCHAR
	
	Feedback messuage

	FeedbackDate
	
	Feedback
	DATE
	
	Date of the feedback

	CustomerID
	FK
	Foreign key in Feedback
	INT
	Numeric
	Identifies the customer ID 

	ProductID
	FK
	Foreign key in Feedback
	INT
	Numeric
	Identifies the Product ID



Figure 3 – Data dictionary with attribute details

I have created a Data dictionary to store the values of the entities. This figure provides assistance towards the structure and layout of the database, as you can see, I have represented the relationships as PK (Primary Keys) and FK (Foreign Keys) and have determined what tables they will be used in. I have also assigned the specific data type, as each attribute will have its own value.

[bookmark: _Toc188187047]4. Database Implementation

This section will cover the creation of the AdventueWorks database with extensive documentation on its structure, reasoning, and implementation based upon the related scenario. Figures with descriptions will be included.

[bookmark: _Toc188187048]4.1 Creating Tables
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Figure 4 – Drop the AdventureWorksDB Tables
[image: A computer code with text

Description automatically generated with medium confidence]
Figure 5 – Creating the manufacturer table with the related attributes and values
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Figure 6 – Creating the manufacturer table with the related attributes and values

[image: A close-up of a computer code

Description automatically generated]
Figure 7 – Creating the manufacturer table with the related attributes and values
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Figure 8 – Creating the manufacturer table with the related attributes and values
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Figure 9 – Creating the manufacturer table with the related attributes and values
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Figure 10 – Creating the manufacturer table with the related attributes and values

[image: A computer screen shot of a computer code

Description automatically generated with medium confidence]
Figure 11 – Creating the manufacturer table with the related attributes and values

[bookmark: _Toc188187049]4.2 Relationships (FKs)
[image: A screenshot of a computer

Description automatically generated]
Figure 12 – Creating the drop foreign key 

[image: ]
Figure 13 – ManufacturerID is a foreign key in the product table
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Figure 14 – CustomerID and ProductID is a foreign key in the order table

[image: ]
Figure 15 – ProductID and CategoryID is a foreign key in the ProductCategory link table
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Figure 16 – CustomerID and ProductID is a foreign key in the feedback table

[bookmark: _Toc188187050]4.3 Inserting Data
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Figure 17 – Creating the inserts for the Manufacturer table
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Figure 18 – Creating the inserts for the Category table [1]
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Figure 19 – Creating the inserts for the Product table
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Figure 20 – Creating the inserts for the Customer table
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Figure 21 – Creating the inserts for the Order table
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Figure 22 – Creating the inserts for the Feedback table

[bookmark: _Toc188187051]4.4 Check Constraints
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Figure 23 – Created a constrain that prevents negative product prices
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Figure 24 – Created a constraint that prevents users from selecting a feedback date in the future [2]

[bookmark: _Toc188187052]4.5 Stored Procedure
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Figure 25 – Created a stored procedure where the order date is checked for validation

I created a stored procedure called OrderDate_Check, where if the order date is placed in the future, it will display an error message saying to correctly input the data. The script begins with an if statement that evaluates the inputted date to determine if its greater than the current date of the database. If it is, the script will raise an error stating that it cannot be in the future. If the value is correct it will continue with no issue. 
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Figure 26 – The query runs the script and outputs a raise error to the end user 
[bookmark: _Toc188187053]4.6 Rollback and Commit
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Figure 27 – Script for the update products pricing


In Figure 27, it describes a procedure that updates product prices based on the selected parameters, in this case its ProductID and Price. The transaction begins to check if the selected ProductID exists in the database, if there isn’t a valid product Id, the script will throw an error to the end user. However, if the product exists it will continue with the update and will rely on the chosen product to commit. If an unknown error occurs it will roll back the transaction, preventing the update and maintaining the previous value [3]
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Figure 28 – Create a query for the update price procedure

Figure 28 displays the working update price script with a before and after. This query makes it more efficient and quicker to change the prices of the intended products as navigation in the database can be hard when a products price needs to be changed.


[bookmark: _Toc188187054]4.7 Join Tables
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Figure 29 – Created a Join so that ManufacturerID was represented as ManufactName

To visually enhance the readability of the Adventure works system, I created a join table between Product and Manufacturer tables. The process replaces the ManufactureID with ManufactName by associating each product with its recognised name instead of its database ID. This approach improves the readability of the products as customers can identify what manufacturer made what product [4].
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Entities.
Name.

Product

Manufacturer

Customer

Order

Category

Feedback

Description

Products available for sale, such as bicyles and
‘accessories. Product is created by one manufacturer and
can belong to multiple categorys and feedback.

Manufacturers are companies that produce products. A
manufacturer can produce many products.

Customers are individuals or organizations that purchase
products from AdventureWorks Cycles. A customer can
place multiple orders.

‘Orders represent a customer's purchase transaction. An
order is placed by one customer and can contain multiple

products.
‘Lategories CiassiTy proaucts Dasea on Meir Type (€.£.,

road bikes, mountain bikes, accessories). Many products
can belong to a category, and a category can have many
products.

Feedback is given when paroducts have been purchased.
Proiducts can have multiole feekback.

Attributes Relationships

Productip, ProdName, ProdDescription,
Price, Available, ManufactureriD ‘One to many with Manufacturer

ManufacturerlD, ManufactName,
ManufactAddress, ManufactNumber ‘One to many with Product

‘One to many with Feedback and
CustomeriD, FirstName, Surname, DOB,  Product

OrderiD, OrderDate, HolderName, ‘One to many with Product and
CardNumber, Total, CustomerID, ProductiD customer

CategorylD, CatName, CatDescription Many to many with Products

FeedbackiD, CustomerName, Rating,
Feedback, FeedbackDate, CustomeriD,  One to many with Product and
ProductiD customer
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/% Dropping the tables on their importancy */
DROP TABLE IF EXISTS Feedback;

DROP TABLE IF EXISTS ProductCategory;

DROP TABLE IF EXISTS [Order];

DROP TABLE IF EXISTS Product;

DROP TABLE IF EXISTS Customer;

DROP TABLE IF EXISTS Manufacturer;

DROP TABLE IF EXISTS Category;
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|/* Creating Tables */

/* Manufacturers Table */
|CREATE TABLE Manufacturer (
ManufacturerID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Manufacturer */
ManufactName VARCHAR(50) NOT NULL,
ManufactAddress VARCHAR(50),
ManufactNumber VARCHAR(15)
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/* Product Table */
CREATE TABLE Product (
ProductID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Product */
ProdName VARCHAR(100) NOT NULL,
ProdDescription VARCHAR(255),
Price DECIMAL CHECK (Price > @), /* Check constraint to insure data integrity */
Available INT DEFAULT 0,

ManufacturerID INT NOT NULL,
FOREIGN KEY (ManufacturerID) REFERENCES Manufacturer(ManufacturerID) ON DELETE CASCADE /* ManufactureID is a Foreign key for Product */

Y
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/* Customer Table */

CREATE TABLE Customer (
CustomerID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Customer */
Name VARCHAR(100) NOT NULL,
Email VARCHAR(5@) UNIQUE NOT NULL, /* Ensures the email is unique */
Address VARCHAR(50)

)
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/* Order Table */
CREATE TABLE [Order] (
OrderID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Order */
OrderDate DATE CHECK (OrderDate <= GETDATE()),
HolderName VARCHAR(50),
CardNumber VARCHAR(50),
Total DECIMAL,
CustomerID INT NOT NULL, /* CustomerID is a foreign key in Orders */
ProductID INT NOT NULL, /* ProductID is a foreign key in Orders */
FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE, /* CustomerID is a Foreign key for the Order table */
FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE /* ProductID is a Foreign key for the Order table */
)s
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/* Category Table */
CREATE TABLE Category (
CategoryID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Category */
CatName VARCHAR(5@) NOT NULL,
CatDescription VARCHAR(255)
H
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/* ProductCategory Table */
CREATE TABLE ProductCategory ( /* Both primary keys will be used as an insert table */
ProductID INT,
CategoryID INT,
PRIMARY KEY (ProductID, CategoryID),
FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE, /* ProductID is a Foreign key for the ProductCategory table */
FOREIGN KEY (CategoryID) REFERENCES Category(CategoryID) ON DELETE CASCADE /* CategoryID is a Foreign key for the ProductCategory table */
);
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/* Feedback Table */
CREATE TABLE Feedback (
FeedbackID INT IDENTITY(1,1) PRIMARY KEY, /* Primary key for Feedback */
CustomerName VARCHAR(50),
Rating INT NOT NULL,
Feedback VARCHAR(255),
FeedbackDate DATE CHECK (FeedbackDate <= GETDATE()), /* Validation prevents future dates */
CustomerID INT NOT NULL, /* CustomerID is a foreign key in Feedback */
ProductID INT NOT NULL, /* ProductID is a foreign key in Feedback */
FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE, /* CustomerID is a Foreign key for the Feedback table */
FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE /* ProductID is a Foreign key for the Feedback table */
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/= Drop the foreign keys */
ALTER TABLE Feedback
DROP CONSTRAINT IF EXISTS FK_Feedback_Product;

ALTER TABLE Feedback
DROP CONSTRAINT IF EXISTS FK_Feedback_Customer;

ALTER TABLE [Order]
DROP CONSTRAINT IF EXISTS FK_Order_Product;

ALTER TABLE [Order]
DROP CONSTRAINT IF EXISTS FK_Order_Customer;

ALTER TABLE Product
DROP CONSTRAINT IF EXISTS FK_Product_Manufacturer;

ALTER TABLE ProductCategory
DROP CONSTRAINT IF EXISTS FK_ProductCategory_Product;

ALTER TABLE ProductCategory
DROP CONSTRAINT IF EXISTS FK_ProductCategory_Category:
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ManufacturerID INT,
FOREIGN KEY (ManufacturerID) REFERENCES Manufacturer(ManufacturerID) ON DELETE CASCADE /* ManufactureID is a Foreign key for Product */
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CustomerID INT,

ProductID INT,

FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE, /* CustomerID is a Foreign key for the Order table */
FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE /* ProductID is a Foreign key for the Order table */
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ProductID INT,

CategoryID INT,

PRIMARY KEY (ProductID, CategoryID),

FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE, /* ProductID is a Foreign key for the ProductCategory table */
FOREIGN KEY (CategoryID) REFERENCES Category(CategoryID) ON DELETE CASCADE /* CategoryID is a Foreign key for the ProductCategory table */
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CustomerID INT,

ProductID INT,

FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID) ON DELETE CASCADE, /* CustomerID is a Foreign key for the Feedback table */
FOREIGN KEY (ProductID) REFERENCES Product(ProductID) ON DELETE CASCADE /* ProductID is a Foreign key for the Feedback table */
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/* Inserting the Data into the respected tables */
/* Creating the Manufacturer Data */

INSERT INTO Manufacturer (ManufactName, ManufactAddress,
VALUES
(*Free Riders’, '45 Trinity Lane’, '01615279572')

INSERT INTO Manufacturer (ManufactName, ManufactAddress,
VALUES
(*Sports’, '2 Paddington Road’, '©12152785467")

INSERT INTO Manufacturer (ManufactName, ManufactAddress,
VALUES
(*Plannet Power', '76 Village Green', '07328239843')

INSERT INTO Manufacturer (ManufactName, ManufactAddress,
VALUES
(*Quality Cycles’, '57 Eaton Cress', '01517376473")

ManufactNumber)

ManufactNumber)

ManufactNumber)

ManufactNumber)
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/% Creating the Category Data */

INSERT INTO Category (CatName, CatDescription)
VALUES
(Mountain Bikes', 'Find yourself the best bikes for mountaineering')

INSERT INTO Category (CatName, CatDescription)
VALUES
(*Road Bikes', 'The best bikes for the road")

INSERT INTO Category (CatName, CatDescription)
VALUES
(*Electric Bikes', 'Green and ready to go')

INSERT INTO Category (CatName, CatDescription)
VALUES
(*Accessories’, 'Items for your biking journey')
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/* Creating the Product Data */

INSERT INTO Product (ProdName, ProdDescription, Price, Available, ManufacturerID)
VALUES
(*Vixon 78", "Compact bike suitable for rocky terrain’, '299.99", '3', '1')

INSERT INTO Product (ProdName, ProdDescription, Price, Available, ManufacturerID)
VALUES
('Silver Streak', 'Get fit with this slick bike', '149.99', 's', '2')

INSERT INTO Product (ProdName, ProdDescription, Price, Available, ManufacturerID)
VALUES
(*Blue Horizon', 'The all electric bike', '699.99', '6', '3')

INSERT INTO Product (ProdName, ProdDescription, Price, Available, ManufacturerID)
VALUES
(Mountain bike helmet', 'Strong safty helmet for mountain biking', '79.77', '9', '4')
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/* Creating the Customer Data */

INSERT INTO Customer (Name, Email, Address)
VALUES
(*Emily Jones', kittensas@hotmail.com’,'89 Oak Avenue')

INSERT INTO Customer (Name, Email, Address)
VALUES
("Lisa Brown',’Lisa3487@hotmail.com’,"23 Pine Road')

INSERT INTO Customer (Name, Email, Address)
VALUES
(*Sarah Thomas®,'Sarah102@hotmail.com’,'643 Bell Street')

INSERT INTO Customer (Name, Email, Address)
VALUES
(*John Jones', 'Jonniel0l@hotmail.com’, '4 Church Lane')
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/% Creating the Order Data */

INSERT INTO [Order] (OrderDate, HolderName, CardNumber, Total, CustomerID, ProductID)
VALUES
('2024-12-28", 'John Jones','3887237867639237°, '299.99", ‘4

5’4

INSERT INTO [Order] (OrderDate, HolderName, CardNumber, Total, CustomerID, ProductID)
VALUES
('2024-09-16", 'Lisa Brown', '2734618734628238', '149.99', '2','3")

INSERT INTO [Order] (OrderDate, HolderName, CardNumber, Total, CustomerID, ProductID)
VALUES
('2024-04-08", 'Sarah Thomas', '208479973252652', '699.99', '3

5’2

INSERT INTO [Order] (OrderDate, HolderName, CardNumber, Total, CustomerID, ProductID)
VALUES
('2024-12-04", 'Emily Jones', '3784634763278672', '79.99', '1','1")
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/* Creating the Feedback Data */

INSERT INTO Feedback (CustomerName, Rating, Feedback, FeedbackDate, CustomerID, ProductID)
VALUES
(*John Jones',

, 'Good value for money', '2025-01-02', '4°,'4")

INSERT INTO Feedback (CustomerName, Rating, Feedback, FeedbackDate, CustomerID, ProductID)
VALUES

(*Sarah Thomas', '2', 'Not to my expectations', '2024-04-18', '3','2")

INSERT INTO Feedback (CustomerName, Rating, Feedback, FeedbackDate, CustomerID, ProductID)
VALUES
(‘Lisa Brown', 'S', 'Good gift for my husband', '2024-09-22', '2°,'3")

INSERT INTO Feedback (CustomerName, Rating, Feedback, FeedbackDate, CustomerID, ProductID)
VALUES
(*Emily Jones', '3', 'Arrived a day late but stil satisfied', '2024-11-27', '1','1")
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Price DECIMAL CHECK (Price > @), /* Check constraint to insure data integrity */
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FeedbackDate DATE CHECK (FeedbackDate <= GETDATE()), /* Validation prevents future dates */
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2 /* This is a Stored Procedure for the OrderDate */

3

4 USE AdventureWorksDB

5 GO

6

7  DROP PROCEDURE IF EXISTS OrderDate_Check /* This will delete the procedure if it exists */
8 GO

9

10 =ICREATE PROCEDURE OrderDate_Check /* Creates the procedure */
11 @rderDate DATE

12 |As

13

14 =BEGIN

IF @rderDate > GETDATE() /* If the inserted date is in the future */

BEGIN
RAISERROR ('The order date cannot be in the future.’, 16, 1); /* Will raise an error to the user */
RETURN;

END

SELECT OrderDate /* Grabs the affected column */
FROM [Order] /* Finds the table */
WHERE @0rderDate - @0rderDate

END;

G0
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SELECT * FROM [Order]
/* Stored Procedure checks the dates validation */

EXEC OrderDate_Check @rderDate = '2025-01-18";
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USE
G0

AdventureWorksDB

DROP PROCEDURE IF EXISTS Price_Check /* Drops the procedure if it exists */

G0

JCREATE PROCEDURE Price_Check /* Creates a procedure */

]

As

END

@ProductID INT, /* Use ProductID as the parameter */
@Price DECIMAL /* Use Price as the parameter */

IBEGIN

/* Begin the transaction */
BEGIN TRANSACTION
BEGIN TRY
/* Check if the product exists */
IF NOT EXISTS (SELECT 1 FROM Product WHERE ProductID = @ProductID)
BEGIN
ROLLBACK TRANSACTION; /* If not it throws an error */
THROW 50001, 'ERROR: Product with the associated ID does not exist.', 1;
END

/* Update the price if product exists */
UPDATE Product

SET Price = @Price

WHERE ProductID = @ProductID;

/* Commit the transaction if no errors */
COMMIT TRANSACTION;
PRINT 'Price updated successfully.';
END TRY
BEGIN CATCH
/% If any error occurs, rollback the transaction */
PRINT "An error occurred. Rolling back transaction
ROLLBACK TRANSACTION;

/% Re-throw the error to capture the details */
THROW;
END CATCH
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/* Querying the Product Table and update the price of products */

EXEC Price_Check @ProductID = 1, @rice = 299.99; /* User can select a products ID and change its price */
SELECT * FROM Product
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/* Querying the Product Table and update the price of products */

EXEC Price_Check @ProductID = 1, @rice = 599.99; /* User can select a products ID and change its price */
SELECT * FROM Product
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/* Sets an inner join table for the ManufacturerID to ManufactName */

SELECT ProductID, ProdName, ProdDescription, Price, Available, ManufactName /* Selects the First table */
FROM Product

INNER JOIN Manufacturer ON Product.ManufacturerID = Manufacturer.ManufacturerID; /* Swaps out ManufacturerID to ManufactName */
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