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[bookmark: _Toc188136536]Introduction
I have been tasked with creating a database for the company AdventureWorks Cycle. This company primarily focuses on selling bikes and related accessories to people from different manufacturers. My task is to create a Robust database to help support their business. This database will support accounts for both manufacturers so they can upload new products and customers so they can place orders. It will also include a method to process an order and to give feedback on products received from orders. The database will be efficient, dependable and will be scalable for future use. It is also able to hold large volumes of data without any data repeating.
[bookmark: _Toc188136537]Database Design
[bookmark: _Toc188136538]Entity Relationship Diagram
This is the ERD I created before creating my database to help me when I create the links to the different tables and to help me gauge what different tables I would need in the database. As you can see these are the links that will be in the database to help group the data. I also added a word between each one to help explain the link between them.
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[bookmark: _Toc188136539]Table Designs
These are the tables I had created to help me decide what data would go inside of the tables and for what they would be used.
	Categories
	Datatype
	Constraints
	Description

	CategoriesID
	INT
	Primary Key, Identity
	The unique identifier to help identify the category

	CategoriesName
	VARCHAR(50)
	Presence
	The name of the category for a product



	Manufacturer
	Datatype
	Constraints
	Description

	ManufacturerID
	INT
	Primary KEY, Identity
	The unique identifier to help identify the manufacturer

	ManufacturerName
	VARCHAR(30)
	Presence
	The name of a manufacturer who created a product

	ManufacturerEmail
	VARCHAR(50)
	Presence, Unique
	The email address that belongs to the manufacturer

	ManufacturerPassword
	VARCHAR(50)
	Presence
	The password used to login to the manufacturer account

	ManufacturerPhoneNumber
	VARCHAR(15)
	Presence
	The phone number that belongs to the manufacturer



	Products
	Datatype
	Constraints
	Description

	ProductID
	INT, Identity
	Primary Key
	The unique identifier to help identify the product 

	ProductName
	VARCHAR(50)
	Presence 
	The name of the product

	ProductDescription
	VARCHAR(100)
	Presence
	The description to explain the item

	Price
	DECIMAL(10,2)
	Presence
	The price for the item

	Stock
	INT
	Default(0)
	A stock amount for the product

	ManufacturerID
	INT
	Foreign Key
	A link between manufacturers to give a product a manufacturer

	CategoriesID
	INT
	Foreign Key
	A link between categories to give a product a category



	Customer
	Datatype
	Constraints
	Description

	CustomerID
	INT
	Primary KEY, Identity
	The unique identifier to help identify the customer 

	CustomerName
	VARCHAR(30)
	Presence
	The name of a customer who is going to buy a product

	CustomerEmail
	VARCHAR(50)
	Presence, Unique
	The email address that belongs to the customer

	CustomerPassword
	VARCHAR(50)
	Presence
	The password used to login to the customer account

	CustomerPhoneNumber
	VARCHAR(15)
	Presence
	The phone number that belongs to the customer



	Orders
	Datatype
	Constraints
	Description

	OrderID
	INT
	Primary Key, Identity
	The unique identifier to help identify the customer

	OrderNumber
	INT
	Presence, Unique
	The order number that belongs to the order

	Address
	VARCHAR(50)
	Presence
	The address the order is going to

	PostCode
	VARCHAR(7)
	Presence
	The postcode the order is going to

	Country
	VARCHAR(50)
	Presence
	The country the order is going to

	CardNumber
	VARCHAR(16)
	Presence, Length
	The card number to pay for the order

	CVV
	CHAR(3)
	Presence, Length
	The CVV to pay for the order

	TotalCost
	DECIMAL(10,2)
	Presence
	The total cost of the order

	Status
	VARCHAR(20)
	Presence, Default(Pending)
	The status of the order e.g., shipping, delivered, processed

	CustomerID
	INT
	Foreign Key
	A link between the customer for the order



	Products
	Datatype
	Constraints
	Description

	OrderProductID
	INT
	Primary Key, Identity
	The unique identifier to help identify the customer

	Quantity
	INT
	
	The amount of the product that is being ordered

	Cost
	INT
	Presence
	The cost of the product

	ProductID
	INT
	Foreign Key
	A link between the products to display multiple

	OrderID
	INT
	Foreign Key
	A link to designate an order for the products



	Feedback
	Datatype
	Constraints
	Description

	FeedbackID
	INT
	Primary Key, Identity
	The unique identifier to help identify the customer

	Feedback
	VARCHAR(200)
	Presence
	The feedback for the product

	Rating
	INT
	Presence, Range(1-5)
	The rating the product received

	ProductID
	INT
	INT
	A link so the product receives the feedback

	CustomerID
	INT
	Foreign Key
	A link so the customer can post the feedback



[bookmark: _Toc188136540]Database Implementation
Refer to readmefile.txt to know the correct order to run the files to ensure there are no problems with the database when you are attempting to create it.

[bookmark: _Toc188136541]Creating the database and tables
This section is for creating the database and the tables alongside it and will show the queries I used to complete them.
[image: A screenshot of a computer
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This creates the database while also dropping it beforehand in case something with the same name is already created.

[image: ]

This query creates the manufacturers table while also deleting one beforehand in case it already existed it also adds the data types into it as well as you can see to help store the basic information that a manufacturer would have.
[image: A screen shot of a computer code

Description automatically generated]
Again, a drop statement is used just in case and this query adds the categories table although it only has two data types its due to the fact no other data types are needed which makes it more efficient and robust.

[image: A screenshot of a computer code
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This is the products table which, as you can see, is where the products will be stored. The data types are the ones decided from earlier as explained.

[image: A screenshot of a computer screen
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This is the customer table which, as explained earlier, is used for the customer’s account, and only requires the needed information from them.

[image: A screenshot of a computer
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This is the Orders table which will contain all the data types for the orders for the customers.

[image: A screenshot of a computer
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This is the Order Products table which will be used as a junction table between the Order and Products tables to help store multiple products per order.

[image: A screenshot of a computer program
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This is the feedback table which will be used for ratings and reviews on the products.

[image: A screenshot of a computer
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As you can see the queries worked fine and the seven tables have been implemented into the database.

[bookmark: _Toc188136542]Creating the constraints
This section will be showing the queries I used to make links between the different tables .
[image: A screenshot of a computer code
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This is the product constraint which links the categories and manufacturers to the product table.

[image: A screen shot of a computer
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This is the order constraint which is used to link the customer table to the order table.

[image: A screenshot of a computer code
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This is the orderproducts constraint which is used to link the products and order tables to the orderproducts junction table.
[image: A screenshot of a computer code
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This is the feedback constraint which links the products and customer tables to the feedback table.

[image: A screenshot of a diagram
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As you can see above the database diagram shows that the tables are linked properly and linked as wanted in the ERD.

[bookmark: _Toc188136543]Inserting data
This section will show the data that will be implemented into the database and how it will be structured.

[image: A screenshot of a computer
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These are the base manufacturers that will be adding products for customers to choose from.

[image: A screenshot of a computer program
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These are the types of categories that the manufacturers can use for their products that they will be selling.

[image: A screenshot of a computer
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[image: A screenshot of a list of information
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These are the base products that will be entered into the database for the customers to choose and purchase from.

[image: A screenshot of a computer
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This is customer information for examples of how it would be structured.

[image: A screenshot of a computer code

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
These again are examples of the order table data inserts for testing purposes and structuring.

[image: A screenshot of a computer code
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[image: A screenshot of a table
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Again, another example for testing purposes to evaluate that the data works and is effectively added.

[image: A screenshot of a computer program
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Finally, inputting reviews again for testing purposes to ensure data being added properly.

As you can see from all the above images all the data was properly inputted into the system and I had also added automatic assignment for the IDs with a reset so if the data insert is ran again it would start at 1 rather than just going to the next number available afterwards.

[bookmark: _Toc188136544]Transactional Scenario
[image: A screenshot of a computer program
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This is a transaction query. The point of this query is to attempt to make an order. This order will then be added to the system, and it will reduce the stock of that item by the amount selected. It will add different data to the Order and OrderProducts tables. The order table will get the OrderNumber the Address, Postcode, Country, CardNumber, CVV and CustomerID while the OrderProducts table will get the ProductID, OrderID, Quantity and Cost for the item. As you can see from the comments it helps explain what is going on in the query. I learned try catch from here [1] and I learned transactions from here [2].
[image: A table with numbers and letters
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[image: A screenshot of a table
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As you can see it successfully added the order to both the Order table and the OrderProducts table
[bookmark: _Toc188136545]Processes and executions
This section will feature some processes and executions to increase the efficiency of the database.
I learned how to do procedures from here [3] and executions from here [4]
Manufacturer Registration
[image: A screenshot of a computer program
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As you can see from this procedure there are multiple validation attempts to make sure that when a manufacturer account is created certain problems do not arise. The validation inside of this procedure are no duplicate emails, making sure an @ is present and making sure the password is over eight characters for some form of safety.
Validation Proof
[image: A screenshot of a computer code
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[image: A screen shot of a computer
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As you can see from the above three images that proves that the manufacturer validation techniques work to help ensure only correct data is entered.

[image: A close-up of a computer screen
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[image: A screenshot of a computer
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As you can see that shows that a manufacturer has successfully been added after making sure to meet the requirements. You can also see in the second image that it was added to the table properly in the correct format.

Product Listing
[image: A screenshot of a computer program
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As you can see this is the procedure for uploading a product to the database it again features some form of validation in the form of making sure the manufacturerID and the CategoriesID exists as well as making sure there is at least stock of the item and the price is positive.
Validation Proof
[image: A screenshot of a computer program
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[image: A screenshot of a computer message

Description automatically generated]
[image: A screen shot of a computer
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As you can see from those four methods, 
If the requirements are not met the product will not be uploaded.
[image: A screenshot of a computer program
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As shown in the images above, if the conditions are met the execution command will work and the data will be uploaded to the table as shown in the second image.

Customer Registration
[image: A screenshot of a computer program
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As you can see, just like manufacturer the customer has the exact same validation methods for the exact same reasons.
Validation Proof
[image: A screenshot of a computer
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[image: A screenshot of a computer
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As you can see all the validation methods work which will ensure no duplication of emails and ensure passwords exist.
[image: A screenshot of a computer
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[image: A screenshot of a computer
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As you can see from the image above when the requirements were met the data was added to the table

Product Purchase
[image: A screenshot of a computer program
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[image: A screenshot of a computer code
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As you can see from the procedure it not only has validation checks but also changes data already existing. For example, even though it creates a new order it will still remove stock from the product that was selected for the order.

Validation Proof
[image: A white rectangular object with text

Description automatically generated]
As you can see it does not let a duplicate of an order go through
[image: A white grid with black text
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[image: A screenshot of a computer
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As you can see the total cost has not gone through but everything else has. 

Order Processing
[image: A screenshot of a computer code
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There is only one validation check for this part and the reason for that is since it only takes the OrderID, so the only validation check is checking if the order exists.
[image: A screenshot of a computer
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Since the order does not exist as you can see it says the Order does not exist.
[image: A screenshot of a computer
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As you can see, clearly there is now a process on the status of the order to show that it has gone through.

Feedback and Reviews
[image: A screenshot of a computer program
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As you can see there is a good few validation checks in that including a check to make sure the rating value is between 1 and 5, a check to see if the product exists, a check to see if the customer exists and a check to see if the customer bought the product.
Validation Proof
[image: A screenshot of a computer program
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[image: A screenshot of a computer program
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As you can see the validation methods all work, which means that the reviews will only come from the people who buy them, and reviews will match the scale for the review method we use.
[image: A screenshot of a computer
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[image: ]
As you can see the feedback execution worked as here you can see all the information I entered and that it is all correct.
[bookmark: _Toc188136546]Enhancing database
[bookmark: _Toc188136547]Indexing
I learned indexing from here [5]

Order with ordered product, quantity and cost
Not indexed Version
[image: A white background with black text
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Indexed version
[image: A white background with black text

Description automatically generated]
As you can see the indexed version used another scan but reduced the amount of logical ready by 14 which helps speed up the process.

Order, Order Products and Products
Not indexed version
[image: ]
Below is the indexed version
[image: A white paper with black text
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If you compare the 2 you can clearly see that order products did get another scan count, but it also lost 18 of its logical reads and the elapsed time for the execution went from 25ms to 0ms which proves that this has made it much faster.

Customer and Order
Not indexed version
[image: A black text on a white background
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Indexed Version
[image: A white background with black text

Description automatically generated]
As you can see again, I have indexed it and again it has reduced the logical reads therefore making it use less power which increases its efficiency.

This shows that if I were to index every process, I would be able to increase the productivity and efficiency of the database itself. The reason I chose those specific indexes as well were due to them being high traffic ones. Joining a customer to an order would be done a lot as it would help when attempting to check a customer’s order. The order with the quantity, cost and product would be helpful as well as to check what someone’s order is how many they ordered and what they ordered as that would be something extremely important to the system due to it being a main part of it. 
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[-drops the database if exists
drop database if exists AdventureWorksCyclesoB;

--creates the database
create database AdventureliorksCyclesDB;
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e AdventureworksCyclesDs;

-~ deletes the manufacturers table if it already exists
DROP TABLE IF EXISTS Manufacturers;

--creates the manufacturers table
(CREATE TABLE Manufacturers (
ManufacturerID INT IDENTITY(1,1) PRIMARY KEY,
Manufacturerliame VARCHAR(30) 1OT NULL,
ManufacturerEnail VARCHAR(50) NOT NULL UNIQUE,
ManufacturerPassword VARCHAR(50) 0T NULL,
ManufacturerPhoneliumber VARCHAR(15) 0T NULL
)5
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1USE AdventureworksCyclesDB;

--deletes the categories table if it already exists
DROP TABLE IF EXISTS Categories;

-—-creates the categories table
|CREATE TABLE Categories (
CategoriesID INT IDENTITY(1,1) PRIMARY KEY,
Categoriesliane VARCHAR(50) 10T NULL
)5
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e A L
SUsE AdventureworksCyclesDs;

--deletes the products table if it already exists
DROP TABLE IF EXISTS Products;

~creates the products table
FICREATE TABLE Products (

)5

ProductID INT IDENTITY(1,1) PRINARY KEY,
Productiame VARCHAR(5@) 1OT NULL,
ProductDescription VARCHAR(10@) NOT NULL,
Price DECIMAL(10,2) NOT NULL,

Stock INT DEFAULT 0,

ManufacturerID INT,

CategoriesID INT,
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USE AdventureWorksCyclesDB;

--deletes the customer table if it does not exists
DROP TABLE IF EXISTS Customer;

--creates the customer table
ICREATE TABLE Customer (
CustomerID INT IDENTITY(1,1) PRIMARY KEY,
Customerfiame VARCHAR(30) 0T NULL,
CustomerEmail VARCHAR(50) NOT NULL UNIQUE,
CustomerPassword VARCHAR(50) 0T NULL,
CustomerPhoneliumber VARCHAR(15) 0T NULL
)5
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--drops orders table if it already exists
DROP TABLE IF EXISTS Orders;

--creates the table if it already exists
SICREATE TABLE Orders (

OrderID INT IDENTITY(1,1) PRIMARY KEY ,

Orderfiumber INT NOT NULL UNIQUE,

Address VARCHAR(50) NOT NULL,

Postcode VARCHAR(7) NOT NULL,

Country VARCHAR(50) NOT NULL,

Cardliumber VARCHAR(16) NOT NULL,

WV CHAR(3) NOT NULL,

TotalCost DECIMAL(10, 2) NULL,

Status VARCHAR(20) NOT NULL DEFAULT 'Pending’,

CONSTRAINT chk_CardNumber CHECK (CardNumber LIKE '[0-9][0-9][0-9][0-9][0-9][0-9][0-9][e-3][e-9][e-a][e-3][e-9][e-9][e-0][0-0][0-3]"),
CONSTRAINT chk_CWV CHECK (CWV LIKE '[0-9][0-9][0-9]"),

CustomerID INT

)5
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EIUSE AdventureworksCyclesDs;

--deletes table for OrderProducts
DROP TABLE IF EXISTS OrderProducts;

-—-creates table for OrderProducts
EICREATE TABLE Orderproducts (
OrderProductID INT IDENTITY(1,1) PRIMARY KEY,
ProductID INT,
OrderID INT,
Quantity INT,
Cost INT NOT NULL
)5
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FIUSE AdventureWorksCyclesDB;

--deletes table for Feedback
DROP TABLE IF EXISTS Feedback;

--creates table for Feedback
FICREATE TABLE Feedback (
FeedbackID INT IDENTITY(1,1) PRINARY KEY,
Feedback VARCHAR(20@) NOT NULL,
Rating INT CHECK (Rating BETWEEN 1 AND 5) NOT NULL,
ProductID INT,
CustomerID INT

)5
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USE AdventurelorksCyclesDB;

- drop constraint for ManufacturerID if it exists
IF EXISTS (SELECT * FROM sys.foreign_keys WHERE name = 'FK_Manufacturer’)
ALTER TABLE Products DROP CONSTRAINT FK_Manufacturer;

- drop constraint for CategoriesID if it exists
IF EXISTS (SELECT * FROM sys.foreign_keys WHERE name = 'FK_Categories’)
ALTER TABLE Products DROP CONSTRAINT FK_Categories;

- add the constraint for ManufacturerID
ALTER TABLE Products

ADD CONSTRAINT FK_Manufacturer

FOREIGN KEY (ManufacturerID) REFERENCES Manufacturers (ManufacturerID)
ON DELETE CASCADE

ON UPDATE CASCADE;

- add the constraint for CategoriesID
ALTER TABLE Products

ADD CONSTRAINT FK_Categories

FOREIGN KEY (CategoriesID) REFERENCES Categories(CategoriesID)
ON DELETE CASCADE

ON UPDATE CASCADE;
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EIUSE AdventureiorksCyclesDs;

drops constraint if it already exist
EIALTER TABLE Orders
DROP CONSTRAINT IF EXISTS FK_CustomerID;

--creates new constraint for Customer table for Order table
EIALTER TABLE Orders
ADD CONSTRAINT FK_CustomerID
FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID)
ON DELETE CASCADE
ON UPDATE CASCADE;
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EIUSE AdventureiorksCyclesDs;

- drop constraints if they already exist
BITF EXISTS (SELECT * FROM sys.foreign_keys WHERE name = 'FK_OrderProducts_ProductID’)
ALTER TABLE OrderProducts DROP CONSTRAINT FK_OrderProducts_ProductID;

BIIF EXISTS (SELECT * FROM sys.foreign_keys WHERE name = 'FK_OrderProducts_OrderID’)
ALTER TABLE OrderProducts DROP CONSTRAINT FK_OrderProducts_OrderID;

- create new constraints for the Product and Order tables
FIALTER TABLE OrderProducts

ADD CONSTRAINT FK_OrderProducts_ProductID

FOREIGN KEY (ProductID) REFERENCES Products (ProductID)

ON DELETE CASCADE

ON UPDATE CASCADE;

FIALTER TABLE OrderProducts
ADD CONSTRAINT FK_OrderProducts_OrderID
FOREIGN KEY (OrderID) REFERENCES Orders (OrderID)
ON DELETE CASCADE
ON UPDATE CASCADE;




image14.png
1USE AdventurelorksCyclesDB;

- drop constraints for ProductID and CustomerID if they exist
IIF EXISTS (SELECT * FROM sys.foreign_keys WHERE name = 'ProductFeedback’)

ALTER TABLE Feedback DROP CONSTRAINT ProductFeedback;

IIF EXISTS (SELECT * FROM sys.foreign_keys WHERE name - 'CustomerFeedback’)

ALTER TABLE Feedback DROP CONSTRAINT CustomerFeedback;

- add the constraint for ProductID
IALTER TABLE Feedback

ADD CONSTRAINT ProductFeedback

FOREIGN KEY (ProductID) REFERENCES Products (ProductID)
ON DELETE CASCADE

ON UPDATE CASCADE;

- add the constraint for CustomerID
IALTER TABLE Feedback

ADD CONSTRAINT CustomerFeedback

FOREIGN KEY (CustomerID) REFERENCES Customer(CustomerID)
ON DELETE CASCADE

ON UPDATE CASCADE;
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USE AdventurelorksCyclesDB;

--deletes all data from manufactures
DELETE FROM Manufacturers;

- reset the ID to start from 1
DBCC CHECKIDENT ('Manufacturers’, RESEED, 0);

-inserts some base manufacturers for some products
INSERT INTO Manufacturers (ManufacturerName, ManufacturerEmail, ManufacturerPassword, ManufacturerPhoneNumber)
VALUES

("Focus’, 'focus@gnail.con’, 'FocusPass123’, '07376259352'),

("Radon’, "radon@gnail.con’, 'RadonPass123’, '07526937483'),

('Cube’, 'cube@gnail.com’, 'CubePass123’, '07385265483'),

('Bikes', 'bikes@gnail.con’, 'BikesPass123’, '07583669275'),

('Cruzee', 'cruzee@gmail.com’, 'CruzeePass123', '07542142547'):
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FIUSE AdventureiorksCyclesDs;

--deletes all data from categories
DELETE FROM Categories;

- reset the ID to start from 1
DBCC CHECKIDENT ('Categories’, RESEED, @)

--adds some base dats into categories table
S INSERT INTO Categories (Categoriestiame)
VaLUES

(Road pikes"),

(*Hountain bikes'),

("tybrid pikes'),

("Electric bikes'),

(oM Bikes*),

(“Helnets’),

(pparel’),

(" Conponents’),

(*Tools and Haintenance’);
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SE AdventuretorksCyclesDB;

--deletes all data from the products table
DELETE FROM Products;

- reset the ID to start from 1
DBCC CHECKIDENT ('Products’, RESEED, @)

--inserts base data into the products table

INSERT INTO Products (ProductName, ProductDescription, Price, Stock, ManufacturerID, CategoriesID)

VALUES
("Road Bike X1', 'A high-performance road bike ideal for long-distance rides’, 899.99, 50, 1, 1),
("Mountain Bike M3', 'A rugged mountain bike built for off-road terrain and durability’, 599.99, 30, 2, 2),
("Hybrid Bike H5', 'A versatile hybrid bike for city commuting and light trails’, 499.99, 25, 3, 3),
(*Electric Bike E7°, 'A powerful electric bike with a long-lasting battery for city and suburban rides’, 1299.99, 15, 4, 4),
("BYX Bike B9', 'A stylish BYX bike for trick riding and freestyle performance’, 349.99, 40, 5, 5),
(*Cycling Helmet C1', 'A lightweight and aerodynamic helmet for maximum safety and comfort’, 59.99, 100, 1, 6),
(*Cycling Gloves G3', 'Comfortable gloves offering grip and protection for long rides’, 19.99, 150, 2, 7),
('Bike Pedals P2', 'Durable pedals for road and mountain bikes, designed for high performance’, 29.99, 200, 3, 8),
("Bike Water Bottle W4', 'A BPA-free water bottle designed for cyclists to stay hydrated on the go', 14.99, 250, 4, 9),
("Bike Lock L6', 'A strong and secure bike lock to protect your bicycle from theft', 24.99, 120, 5, 9);
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USE AdventureworksCyclesDB;

--deletes all data from customer table
DELETE FROM Customer;

- reset the ID to start from 1
DBCC CHECKIDENT ('Customer’, RESEED, @)

inserts some base data into customer table
JINSERT INTO Customer (CustomerName, CustomerEmail, CustomerPassword, CustomerPhoneNumber)
VALUES

(*Paul John', 'Paullohn@gnail.con’, 'Paullohnl’, '07456982345'),

(*George Davies', 'GeorgeDavies@gnail.com’, 'GeorgeDavies2', '07863472819'),

(*Ataur Rahman', 'AtaurRahman@gnail.con’, 'AtaurRahman3’, '07725364901'),

(*Wali Shah', 'WaliShah@gnail.com’, 'WaliShaha', '07934762810'),

("Mohammed ALi', 'Mohammedali@gnail.com’, 'Mohammedalis', '07651298430');
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~IUSE AdventurelorksCyclesDB;

--deletes all data from orders
DELETE FROM Orders;

- reset the ID to start from 1
DBCC CHECKIDENT ('Orders’, RESEED, @)

-data insert for orders relating to customers order information
= INSERT INTO Orders (OrderNumber, Address, Postcode, Country, Cardiumber, CW, CustomerID, TotalCost)
VALUES

(1001, '12 Baker Street’, NAIGXE', 'UK', '4567123456781234', '314', 1, 948),

(1002, '45 Abbey Road’, 'NMS9AY', 'UK', '6734123456788765', '221', 2, 618),

(1003, '78 Oxford Street’, 'WIDIBS', 'UK', '7890123456123456', '145', 3, 1313),

(1004, '22 High Street’, 'SELSPH', 'UK', '9876543210987654', '973', 4, 523),

(1005, '34 Downing Street’, 'SWIA2AA', 'UK', '2345678901234567', '493', 5, 378);
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[=IUSE AdventureWorksCyclesDB;

--delete all data from OrderProducts
DELETE FROM OrderProducts;

- reset the ID to start from 1
DBCC CHECKIDENT (*OrderProducts’, RESEED, @);

--data insert for OrderProducts relating to the products ordered by customers
EITNSERT INTO OrderProducts ( ProductID, OrderID, Quantity, Cost)
VALUES
(1,1, 2, 899),
(6,1, 1, 59),

(2, 2, 1, 599),
(7, 2, 2, 19),

(4, 3, 1, 1299),
(9, 3, 3, 18),

(3, 4, 2, 499),
(10, 4, 1, 24),

(5,5, 1, 389),
(8,5, 1, 29);

--this table is a junction table that allows you to have multiple products per customer
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EIUSE AdventureWorksCyclesDB;

--deletes all data from feedbacks
DELETE FROM Feedback;

- reset the ID to start from 1
DBCC CHECKIDENT ('Feedback’, RESEED, @)

--data insert for feedback relating to purchases made by customers
SIINSERT INTO Feedback (Feedback, Rating, ProductID, CustomerID)
VALUES
("Great bike! Smooth ride and excellent quality.’, 5, 1, 1),
(*Good value for the price, but a bit heavy.’, 4, 2, 2),
(*Perfect for commuting. Highly recommended!’, 5, 3, 3),
('Battery life could be better, but overall great.’, 3, 4, 4),
("Not bad for freestyle tricks, but the paint chips easily.’, 3, 5,
(*Very confortable and lightweight helmet.’, 5, 6, 1);

5.
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USE AdventurelWorksCyclesDB;
BEGIN TRANSACTION; -- Start the transaction

BEGIN TRY
- creates a new order
INSERT INTO Orders ( OrderNumber, Address, Postcode, Country, Cardiumber, CW, CustomerID)
VALUES ( 1006, '22 High Street’, 'SEISPH', 'UK', '9876543210987654', '97", 4);

-- adds the products into OrderProducts
INSERT INTO OrderProducts ( ProductID, OrderID, Quantity, Cost)
VALUES

(1,1, 6, 899),

(6,1, 6, 59);

--update stock for each product
UPDATE Products
SET Stock - Stock - 1

WHERE ProductID = 1 AD Stock >= 1; - reduce stock for ProductId 1
IF GEROKCONT = @
THROW 50000, 'Insufficient stock for ProductId 1', 1; -- if theres not enough stock query cancels

UPDATE Products
SET Stock - Stock - 1

WHERE ProductID = 6 AD Stock >= 1; - reduce stock for ProductId &
IF GEROKCONT = @
THROW 50000, 'Insufficient stock for ProductId 6', 1; -- if theres not enough stock query cancels

- if theres enough stock query continues
COMMIT TRANSACTION;
PRINT 'Transaction committed successfully.
END TRY

BEGIN CATCH
- rolls back all data if an error occurs
ROLLBACK TRANSACTION;

PRINT 'Transaction rolled back due to an error.’;
PRINT ERROR_MESSAGE();
END CATCH;
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—IUSE Adventureworkstyclesbo;

- Drop the procedure if it already exists
SIF OBJECT_ID('RegisterManufacturer’, 'P') IS NOT NULL
DROP PROCEDURE RegisterManufacturer;
@

-~ Create the procedure

SICREATE PROCEDURE RegisterManufacturer
@anufactureriiane VARCHAR(30) ,
@anufacturerEnail VARCHAR(50) ,
@anufacturerPassword VARCHAR(50) ,
@anufacturerPhoneliunber VARCHAR(15)

s
SBEGIN
3 BEGIN TRY
- checking if email address is empty or if it contains an @
5 IF LEN(@ManufacturerEmail) = @ OR CHARTNDEX('@', @anufacturerEmail) = @
BEGIN
THROW 50000, 'Tnvalid email address. Manufacturer€mail must contain "@" and cannot be empty.’, 1;
ED)
- checking if password is atleast & characters
5 IF LEN(@anufacturerPassword) < 8
BEGIN
THROW 50000, 'ManufacturerPassword must be at least § characters long.', 1;
ED)
- checking if manufacturer email already exists
5 IF EXISTS (SELECT 1 FROM Manufacturers WHERE ManufacturerEmail - @anufacturerEmail)
BEGIN
THROW 50000, ‘Manufacturermail already exists. Please use a different email.
ED)
- inserting the data into the manufacturer table
5 INSERT INTO Manufacturers (ManufacturerName, ManufacturerEmail, ManufacturerPassword, ManufacturerPhoneNumber)
VALUES (@Manufacturerfiane, @anufacturerEnail, @anufacturerPassword, @anufacturerPhoneliumber);
PRINT "Manufacturer registered successfully.’;
5 ED TRY.
BEGIN CATCH

- error handling
PRINT "Error registering manufacturer:
PRINT ERROR_MESSAGE();
END CATCH
END;
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@anufacturerName - 'Bikezone', --fill with manufacturers name

@anufacturertnail - ‘Bikezone', --ill with manufacturers email can not |
@anufacturerpassword - '12345675', --add a password for the manufacturer
il i A PSP To e et
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Zrror registering manufacturer:
Invalid emsil sddress. MemufscrurerZmail mist contain "@" and cannot be empty.
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@anufacturerEmail = 'Bikezone@gmail.con’, -~fill with manuf
@anufacturerPassword = '12345678', --add a password for the

Zrror registering manufacturer:
ManufacturerZmail already exists. Please use a different email.
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1234, --add a password for

|| @enufacturerpassword

Zrror registering manufacturer:
Manufacturerbassword mist be st lesst 8 characters long.
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[EJUSE AdventureWorksCyclesDB;

Fi11 in the respective slots to add a new manufacturer
“ExeC Registertanufacturer

@anufacturertiane - Bikezone’, --fill with manufacturers name
@anufacturereaail - 'Bikezoneggnail.conl , --fill with manufacturers email can not be a duplicate and has to contain @
@anufacturerpassord - '12345675", ~-add 2 password for the manufacturer must be st minimum § characters
@anufacturerphoneNumber - 073642742855 -~ Fi11 with a respective phone nusber

(1 zow affected)
Manufacturer registered successfully.
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-~ Create the procedure
ECREATE PROCEDURE UploadProduct

as

BEGIN
BEGIN TRY

-

-

-

-

.

@Productilane VERCHAR(50) ,

@ roductDescription VARCHAR(100),
@Price DECIMAL(10, 2),

@stock TNT,

@WanufacturerId INT,
eCategoriesID INT

-- making sure price is not negative
IF gPrice <= 8
BEGIN

THRO 50000, 'Price must be greater than 0.°, 1;
E

-~ making sure stock is not negative
If estock < 0
Y]

THROH 50000, "Stock cannot be negative.’, 1;
N

-~ checking if ManufacturerTD exists
IF NOT EXISTS (SELECT 1 FAOH Manufacturers WHERE ManufacturerID = @anufactureriD)
]

THROH 50000, "HanufacturerID does not exist. Please register the manufacturer First., 1;
&0

-~ checking if CategoriesID exists
IF NOT EXISTS (SELECT 1 FROM Categories WHERE CategoriesID = @CategoriesiD)
BEGIN

THROH 50000, 'CategoriesID does not exist. Please ensure the category is valid.', 1;
E

-~ inserting the data into the Products table
INSERT INTO Products (Productlieme, ProductDescription, Price, Stock, ManufacturerID, CategoriesID)
VALUES (€Productane, @ProductDescription, @Price, @Stock, @ManufacturerId, @CategoriesID);

PRINT *Product uploaded successfully.

€0 TRY
BEGIH CATCH

-~ error handling
PRINT *Error uploading product:
PRINT ERROR_MESSAGE();

D CaTCH
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@anufacturerID = 100, --fill in with the manufacturer who created
@CategoriesID = 1; --fill in with the category the item fits into

1% -
ol Messages

Error uploading product:
ManufacturerID does not exist. Please register the manufacturer first.
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O
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Error uploading product:
CategoriesID does not exist. Please ensure the category is valid.
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FIEXEC UploadProduct

1% -
i Messages

(1 row

@ProductName - 'Biketest', --the na
@ProductDescription = 'testing', --
@Price = 100, --fill in with a resp
@stock = 50, --fill in with the amo
@anufacturerId = 1, --fill in with
@CategoriesID £i11 in with t

afrecteq)

Product uploaded successfully.
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IUSE AdventurelorksCyclesDE;

- Drop the procedure if it already exists
BITF OBJECT_ID('RegisterCustomer', 'P') IS NOT NULL
DROP PROCEDURE RegisterCustomer;
@

-~ Create the procedure
EICREATE PROCEDURE RegisterCustomer
@Customerliame VARCHAR(50) ,
@CustomerEnail VARCHAR(50) ,
@CustomerPassword VARCHAR(50) ,
@CustomerPhoneliunber VARCHAR(15)
s
sBEGIN
BEGIN TRY
- check if customer email is empty or if it contains an @
B IF LEN(@CustomerEmail) = @ OR CHARINDEX('@', @CustomerEmail) = @
BEGIN
THROW 50000, 'Invalid email address. Customeremail must contain "

and cannot be empty. ', 1;
ED)

- check if customer password is & characters or more
B IF LEN(@CustomerPassword) < &
BEGIN
THROW 50000, CustomerPassword must be at least § characters long.', 1;
ED)

- check if customers email already exists
B IF EXISTS (SELECT 1 FROM Customer WHERE CustomerEmail - @CustomerEmail)
BEGIN
THROW 50000, 'Customeremail already exists. Please use a different email.’, 1;
ED)

- insert customer data into Customer table
B INSERT INTO Customer (CustomerName, CustomerEmail, CustomerPassword, CustomerPhoneNumber)
VALUES (@Customerliame, @CustomerEmail, @CustomerPassword, @CustomerPhoneliumber);

PRINT "Customer registered successfully.
5 Ewp TRY
BEGIN CATCH
- error handling
PRINT "Error registering custome
PRINT ERROR_MESSAGE();
END CATCH
Eno;,
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gLustomeriiame = Lustomer , --T1ill with customer name
@CustomerEmail = ‘customer’, --fill with customers email and must
@CustomerPassword = '12345678", --fill with customer password mus

@CustomerPhoneNumber = '07123432342': -- fill with customers ohon

lessages.

Error registering customer:
Invalid email address. CustomerEmail must contain "@" and canmnot be empty.
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@CustomerName -

@CustomerEmail - ‘customer@gmail.com’, --fill with
(@CustomerPassword = '12345678", --fill with custome
(@CustomerPhoneNumber = '07123432342°'; -- fill with

ustomer', --fill with customer na

3%
B Messages

Error registering customer:
CustomerEmail already exists. Please use a different email.
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SEAEL Registertustomer
@CustomerName - 'Customer’, --fill with cust
@CustomerEmail = ‘customer2@gmail.com’, --fi
@CustomerPassword = '1234567', --fill with
@CustomerPhoneNumber = '07123432342"; -- il

m% -

B Messages

Error registering customer:
CustomerPassword must be at least 8 characters long.
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EIEXEC RegisterCustomer

@CustomerName - 'Customer’, --fill with customer name
@CustomerEmail = ‘customer@gmail.com’, --fill with customers email and must have an @
@CustomerPassword = '12345678", --fill with customer password must be 8 characters or more
@CustomerPhoneNumber = '07123432342'; -- fill with customers phone number

m% -

B Messages

(1 row affected)
Customer registered successfully.
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Create the procedure

CREATE PROCEDURE PlaceOrder

as

@ordertiumber INT,

@Address VARCHAR(50) ,

@Postcode VARCHAR(7) ,

@Country VARCHAR(50) ,

@CardNiunber VARCHAR(16) ,

@CW CHAR(3),

@CustomerID INT,

@Products NVARCHAR(MAX) -- JSON string with ProductID, Quantity, and Cost

JBEGTN

BEGIN TRANSACTION; -- Start a transaction

BEGIN TRY
DECLARE @OrderID INT

- Insert a new order
INSERT INTO Orders (OrderNumber, Address, Postcode, Country, Cardiumber, CW, CustomerID)
VALUES (@orderfiumber, @Address, @Postcode, @Country, @CardNumber, @CWV, @CustomerID);

- Get the newly generated OrderID
SET @OrderID = SCOPE_TDENTITY();

- Parse the JSON string and insert into a temporary table
DECLARE @ISON TABLE (

ProductID INT,

Quantity INT,

Cost DECIMAL(10, 2)
)5

INSERT INTO @ISON (ProductID, Quantity, Cost)
SELECT ProductId, Quantity, Cost
FROI OPENJSON(@Products)
WITH (
ProductID INT 'S.ProductId’,
Quantity INT '$.Quantity’,
Cost DECTMAL(10, 2) 'S.Cost’
)5

- Add products to the OrderProducts table
INSERT INTO OrderProducts (ProductID, OrderID, Quantity, Cost)
SELECT ProductID, @OrderID, Quantity, Cost

FROM @ISON;
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-~ Update the stock 1in the Froducts table
UPDATE p

SET p.Stock = p.Stock - j.Quantity

FROM Products p

TNNER J0IN @ISON j ON p.ProductID = j.ProductID
WHERE p.Stock >= J.Quantity;

- Check for insufficient stock
IF EXISTS (
SELECT 1
FROM @ISON j
WHERE 0T EXISTS (
SELECT 1
FROM Products p
WHERE p.ProductID

J.ProductID AD p.Stock >= @
)

)

BEGIN

THROW 50000, 'Insufficient stock for one or more products.’, 1;
ED)

- Commit the transaction
COMMIT TRANSACTION;
PRINT "Order placed successfully.’;
D TRY,
BEGIN CATCH
- Rollback the transaction if an error occurs
IF GTRANCOUNT > 0
ROLLBACK TRANSACTION;

PRINT 'Transaction rolled back due to an error.
PRINT ERROR_MESSAGE();
END CATCH
;.
0
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EC PlaceOrder

@Ordertiumber = 1004, --number of the order if its a duplicate it will not work
=

ssages
zows affected)

nssction zolled back due to an error.
lavion of UNIQUE KEY constraint 'UQ_Orders_CACSZ7432F157204'. Cannot insert duplicate key in cbject 'dbo.Ozders’. The duplicate key value is (1004).




image55.png
OrderProductiD  ProductlD  OrderlD  Quantity  Cost
K Al El 1
% 6 9 1 59




image56.png
1001
1002
1003
1004
1005
1006
1007

12 Baker Street
45 Abbey Road
78 Oxford Street
22 High Sireet
34 Downing Street
22 High Street
2test road

Postcode:
NWIBKE
NwesAY
wiDies
SE19PH
Swiaza
SE19PH
123456

Country  CardNumber

UK
UK
UK
UK
UK
UK
wales

4567123456781234
6734123456 788765
7890123456123456
9876543210987654
2345678901234567
9876543210987654
12341234123412

314
21
145
o7

o7

TotalCost
54800
61800
131300
52300
7800
958,00
NULL

L,

CustomerlD




image57.png
SE AdventureliorksCyclesDB;

Drop the procedure if it already exists

IF OBJECT_ID("Processorder’, 'P') IS NOT NULL
DROP PROCEDURE ProcessOrder;
0

create the procedure

CREATE PROCEDURE ProcessOrder
@orderTp TNT

s

sEGIN

BEGIN TRANSACTION;

BEGIN TRY
DECLARE @TotalCost DECIMAL(10, 2);

-- calculate the total cost of the order
SELECT @TotalCost = SUfi(op.Quantity * op.Cost)
FRON OrderProducts op

VHERE 0p.OrderID - @0rderID;

-- validate that the order exists and has items
IF @TotalCost IS ML
BEGIN

THROW 50000, 'Invalid OrderD or no products found in the order.’, 1;
)

-~ update the total cost and status in the Orders table
UPDATE Orders
SET TotalCost = @TotalCost,

Status = ‘Processed’ - Set status to "Processed”
VHERE OrderID = @OrderID;

-~ comit the transaction
COMMIT TRANSACTION;
PRINT “Order processed successfully.’;
£ TRY
BEGI CATCH
-- rollback the transaction if an error occurs
IF GETRANCOUNT > 8
ROLLBACK TRANSACTION;

PRINT “Transaction rolled back due to an error.’;
PRINT ERROR_MESSAGE();
D CaTCH
£10;
0
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-put the orderID inside of there
= EXEC ProcessOrder
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(1 row affected)
Order processed successfully.
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- Create The procecure
SCREATE PROCEDLRE Submitreedback
eaduaciiext VARCHR(268),
@ating 11,

@roductIo 1T,

custonerid INF

ea
BEGIN TRANSACTION;

seIn TRY
-~ Validate the fating value
I GRating < 1 00 geating > S
Bean
180w 50000, "Rating mst be betusen 1 3nd 5.7, 1
o0

- Validste that the productiD exists
b L7 107 EXITS (SELECT 3 FRON Products WERE ProductID - GProduct0)
Bam
TH80M 56000, "Invalid ProductD. The product does not exist., 1;
o0

- Validate that che CustomerID exists
L L5 107 EXISTS (SELECT 3 FAON Customer WHERE CustonerId - &custanerld)
B
TH80u 5000, *Invalid CustonerID. The customer doss ot exist.’, 1
o0

] - alidate that the custoner purchased the product
L I nor Basts (
SeLecr 3
Fron orders o
IMIER 201 OrderProducts op ON 0.0rderID = op.Orderld

WHERE 0. CustonerlD - GCustomeriD A o ProductiD - GPrGduCEiD
)
Beam

TH80M 56000, 'The custoser has not purchased this product.’, 1
o0

- Insert the feedback into the Fesdback table
L DISERT INTO Feedback (Feedback, Rating, ProductiD, CustomeriD)
VALUES (BFesdbackText, @hating, EProductid, ECustoneriD);

- Comit the transaction
COMIT TRANSACTION;
PRINT Feedback submitted successrully. '
S Bom
secIh CATCH

-~ Rollbsck the transsction 5F an error occurs
L I gaThCONT > @

ROLLBACK TRANSACTION;

BRINT “Transction rolled back due to an errar.’s
PRINT £RROR_HESSAGE()
0 art
o0,

@
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EIEXEC SubmitFeedback
@FeedbackText - 'Text', --ac
@Rating - 10, --add a numeric
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FIEXEC SubmitFeedback
@FeedbackText - 'Text', --add a review for
@Rating = 4, --add a numerical digit here f
@ProductID = 1, --add the ID of the product
@CustomerID = 111; --add the ID of the cust

5% - 4
 Messages

Transaction rolled back due to an error.
Invalid CustomerID. The customer does not exist.
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SIEXEC SubmitFeedback

@FeedbackText - 'Text', --add a review

@Rating = 4, --add a numerical digit he
@ProductID = 5, --add the ID of the pro
@CustomerID = 1; --add the ID of the cu

T

¥ Messages.

Transaction rolled back due to an error.

The customer has not purchased this product.
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EIEXEC SubmitFeedback
@FeedbackText - 'Text', -
@Rating = 4, --add a numeric
@ProductID = 1, --add the II
@CustomerID = 1; --add the I

. -
Messages.

(1 row affected)
Feedback submitted successfully.
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(2 zous affected)
Table 'Orders’. Sean count 0, logical reads 20, physical reads 0, page
Table 'OrderProducts’. Sean counc 1, logical reads 2, physical reads 0,

SQL Server Execution Times:
CPU cime = 0 ms, elapsed time = 0 ms.
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Table 'OrderProducts’. Scan count 1, logical reads §, ph
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image70.png
(2 zous affected)
Table 'Broducts’. Scan count 0, logical reads 4, physical reads 0,
Table 'Orders’. Sean count 0, logical reads 20, physical reads 0, pa
Table 'OrderProducts’. Sean counc 1, logical reads 2, physical reads

(1 zow affected)

SQL Server Execucion Time:
CPU cime = 0 ms, elapsed time = 25 ms.

SQL Server Execusion Time:
CPU time = 0 ms, elapsed time = 0 ms.
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(2 rows affected)
Table 'Products’. Sean count 0, logical reads 4, physical reads 0, pag
Table 'OrderProducts’. Sean count 1, logical reads 2, physical reads 0
Table 'Orders’. Scan count 1, logical reads 2, physical reads 0, page

SQL Server Execution Times:
CPU cime = 0 ms, elapsed time = 0 ms.

SQL Server Execution Times:
CPU cime = 0 ms, elapsed time = 0 ms.
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(1 zow affected)
Table 'Customer’.
Table 'Orders’. Seam count 1,

Scan count 0, logical resds 10, p
logicsl resds 2, phys

SQL Server Execution Times:

CPU cime = 0 ms, elapsed time = 0 ms.
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SQL Server Execution Times:
CPU cime = 0 ms, elapsed time = 0 ms.




