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[bookmark: _Toc1433057086]Introduction – AdventureWorks Cycles

[bookmark: _Int_ah10p4Fl][bookmark: _Int_MvxAn6RS]AdventureWorks Cycles is an acclaimed bicycle manufacturing company, that specializes in producing and selling a variety of bicycles. Their products range from road bikes, mountain bikes, hybrid bikes and a plethora of accessories for these bikes. They have been well established within the industry for a number of years, however, in order to modernize their current operations and adapt to market changes they have decided to implement a new online marketplace. 
[bookmark: _Int_gKnazy5b]The aim of the online marketplace is to allow customers to browse, purchase and customise their bicycles to be suitable for their specific needs. This is so the business can grow their customer base and generate more reach to a larger audience. In order to successfully create this marketplace, I have been tasked with creating a robust database solution that will help them effectively manage any data generated from the marketplace.
When creating the database, I will need to ensure that it covers a variety of different areas. The database will include information on the products that the business sells, these include the wide range of bicycles and accessories and its price and quantity. I will also store information on the products’ category, ensuring that each product can be differentiated based on whether it is a bicycle or accessory. The product manufacture information will also be included within the database, allowing them to directly input their product information; this will help to maintain reliability with our product data. Furthermore, we will also allow the customer to store their own details so that products can be bought repeatedly at ease; this will also allow the customer to write feedback based on their orders, so that the AdventureWorks can improve upon aspects of their business that some people may have issues with.


[bookmark: _Toc1232325169]AdventureWorks Database: ER Diagram
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[bookmark: _Toc180919384]AdventureWorks Database: Schema Design
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Database Creation 
CreateTables.sql
The following code demonstrates how the tables were generated, using the database schema diagram as a basis data details:[image: ][image: ]
[image: ]
InsertData.sql: 
The following code demonstrates how the businesses records were inserted into the relevant tables. For this procedure, I used a transaction in order to insert these statements in order to ensure that if one insert was to fail then the whole procedure will fail. This allows me to avoid any potential data integrity issues as data loss is avoided.[image: ]
[image: ]
[image: ]
[image: ]


Rollback.sql
Within the database system I have implemented both rollbacks and commits on a plethora of transactions. A transaction refers to a group of set tasks that run under a single execution unit, this means that if specific task within the transaction was to fail the whole transaction will fail as a result [1]. A transaction rollback involves backing out or reverting the changes that have been made to a table using a transaction, restoring the data to a previous state before the transaction was run [2]. A rollback was implemented in the database system as a result of a customer issue. The customer was unable to access the contact details that they had used in their account details and as a requested that they temporality changed their details until they were able to access them. The rollback will allow us to make this changed to their details and revert it back to their old ones when needed. The following screenshots demonstrate this:
[image: ]


Indexing.sql
Each table has also had indexing implemented onto them, to allow faster data retrieval. In this instance clustered indexing will be implemented, which means that each table will have a pointer to where each record storage address is [3]. This as previously stated allows for queries run faster even if there are a large number of records to look through.
[image: ]


SP.sql
A stored procedure was also implemented. A stored procedure is a series of code that is compiled together and can be later used using a ‘CALL’ function. The purpose of the stored procedure is to update the stock quantity after an order has been placed, in order to avoid customers purchasing out of stock products.
[image: ]
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- INSERT INTO Product(
productiiame,
manufacturerto,
categoryID,
productsavailable,
productCost,
productbesc

)
VALUES

(‘Mountain Cruiser’, 1, 3, 50, 899.99, 'Mountain bike tailored for trails and rough terrains.'),
(Eco Friendly E-Bike', 4, 4, 20, 1599.95, 'An electric bike made with waterproof materials.’),
('BIX Pegs', 3, 1, 28, 40.00, 'BUX wheel attachment.’),

(‘Mountain Bike Chain', 2, 2, 20, 80.00, 'Premiun bike chain.');

INSERT INTO Orders(

productIn,
customerID,
quantity,
total

)

VALUES

@, o, 2, 1799.98),
G 12, 1, 40.00),

@, 11, 3, 4799.97),
(4, 19, 2, 160.00);
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INSERT INTO Manufacturer(
manufacturerfiane,
address1,
address2,
postcode,
phonetium,
email,
accountpassword
)
VALUES
('Speedy Bikes Co.’, '20 Cycle Street’, 'Unit 1A', 'BIK3SP', '07900112233', 'info@speedybikes.com’, 'Speedy2025!'),
('Trail masters', '85 Adventure Lane’, 'Block B', 'TH4ADV', '07845678901', 'support@trailmasters.con’, 'TrailMgsters9s’),
(‘Urban Rides Ltd.", '54 City Road’, 'Apt 23', 'URSRID', '07799887766', 'contact@urbanrides.con’, 'UrbanRldesass'),
(EcoCycle Works', 18 Green Path', 'Suite 405', 'ECOSCL', '07533221144", 'hellofecocycle.com’, 'EcoCycl3pgss’);

INSERT INTO Category(
productType

)
VALUES

("B Attachments®),
(*Bike Chains'),
(“Mountain Bikes'),
(E-sikes')s
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USE adventurelorks;

-~ Begin data insertion Transaction
START TRANSACTION;

INSERT INTO Customer (

Firstnane,

address1,

address2,

postcode,

phonetium,

email,

customerpassword
)
VALUES
(Emily’, 'Clark’, '12 High Street’, 'Flat 3', 'SWIALAA', '07811234567', 'emily.clark@example.com’, 'EmilyPassi23’),
(*George', Murray’, 45 Church Lane', 'Room 7', 'WIB2XH', '07499887766', 'george.murray@example.con’, 'Murray0a7’),
('sophia’, 'Martinez', '123 Avenida Central', 'Apartment 10', '28013', '07413587268', 'sophia.martinez@exanple.con’, 'Globalpassi'),
(Lian’, Chen', '789 Nanjing Road', 'Block 8', '200001', '07412187348", 'liam.chen@example.cn’, 'Shanghai@123');
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-- Creating need database tables

© CREATE TABLE Customer (

customerID INT PRIMARY KEY AUTO_INCREMENT,

firstname VARCHAR(150) NOT NULL CHECK (LENGTH(firstname) > 1), -- firstname must be greater than 1 char
Surname VARCHAR(150) NOT NULL CHECK (LENGTH(surname) > 1),

‘address1 VARCHAR(150) NOT NULL CHECK (LENGTH(address1) > 1),

‘address2 VARCHAR(150) NOT NULL CHECK (LENGTH(address2) > 1),

postcode VARCHAR(16) NOT NULL CHECK (LENGTH(postcode) > 1),

phonefium VARCHAR(11) NOT NULL CHECK (LENGTH(phoneNum) > 1),

email VARCHAR(150) NOT NULL CHECK (LENGTH(email) > 1),

customerPassword VARCHAR(58) NOT NULL CHECK (LENGTH(customerPassword) > 1),
UNTQUE(customerPassword) -~ ensures all passwords are unique

© CREATE TABLE Manufacturer (

manufacturerID INT PRIMARY KEY AUTO_INCREMENT,

manufacturerliame VARCHAR(150) NOT NULL CHECK (LENGTH(manufactureriiame) > 1),
‘address1 VARCHAR(150) NOT NULL CHECK (LENGTH(address1) > 1),

‘address2 VARCHAR(150) NOT NULL CHECK (LENGTH(address2) > 1),

postcode VARCHAR(16) NOT NULL CHECK (LENGTH(postcode) > 1),

phonefium VARCHAR(11) NOT NULL CHECK (LENGTH(phoneNum) > 1),

email VARCHAR(150) NOT NULL CHECK (LENGTH(email) > 1),

accountPassword VARCHAR(50) NOT NULL CHECK (LENGTH(accountPassword) > 1),
UNTQUE(accountPassword) -~ ensures all passwords are unique
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CREATE INDEX idx_productName ON Product(productiiame);
EXPLAIN ANALYZE
SELECT * FROM Product WHERE productName = 'Eco Friendly E-Bike';

CREATE INDEX idx_reviewScore ON Review(review);
EXPLAIN ANALYZE
SELECT * FROM Review WHERE review = '2';

CREATE INDEX idx_customerEmail ON Customer(email);
EXPLAIN ANALYZE
SELECT * FROM Customer WHERE email = 'george.nurray@gnail.con’s

CREATE INDEX idx_orderOrderID ON Orders(orderID);
EXPLAIN ANALYZE
SELECT * FROM Orders WHERE orderID

CREATE TIDEX x_categoryType ON Category (productType)s
e vz
SELECT * FROH Category WHERE productType = “Bike Chains '3

CREATE INDEX idx_manufacturerName ON Manufacturer(manufacturerName);
EXPLAIN ANALYZE
SELECT * FROM Manufacturer WHERE manufacturerName = ‘Urban Rides Ltd
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CREATE TABLE Review (
reviewID INT PRIMARY KEY AUTO_INCREMENT,
orderID INT NOT NULL,
customerID INT NOT NULL,
review INT NOT NULL CHECK ((review >= 1) AND (review <= 5)),
feedback VARCHAR(208) NOT NULL CHECK (LENGTH(feedback) > 0),
FORETGN KEY (customerID) REFERENCES Customer(customerID),
FORETGN KEY (orderID) REFERENCES Orders(orderID)
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INSERT INTO Review (

order1p,
customerID,
Feedback

)

VALUES

(55 9, 5, "Great product and customer service!'),
(7, 11, 4, "Perfect for commuting through the city. Long battery life but long charging times.'),
(65 12, 2, "Poor quality! Would not recommend.’),

(8, 10, 5, "Better than my previous one!’);

comnrT;
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USE adventureWorks;

DELIMITER 35
CREATE PROCEDURE updateStock(IN product_id
INT, IN stock INT)

BEGIN

UPDATE Products

SET productsavailable = stock

WHERE productID = product_i

-~ Updating stock value based on new inputted value
END 55
DELIMITER ;

Updating the third products stock to 5
CALL updatestock(3,50);

DELIMITER 35
CREATE TRIGGER stockTrigger
AFTER INSERT ON Orders
FOR EACH ROW
BEGIN
DECLARE orderTotal INT;
SELECT
SU(quantity) INTO orderTotal
FROM Orders
WHERE productID = NEW.productID;
UPDATE Products
SET productsavailable = productsavailable - orderTotal
WHERE productID = NEW.productID;
END 55
DELIMITER ;
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USE adventurelorks;

-~ Begin rollback transaction

START TRANSACTION;
-~ update customer contact information
UPDATE Customer

SET customerPassword
WHERE customerID = 10;
-~ Save changes to database
comnrT;

START TRANSACTION;

-~ update customer contact information

“bluetiango126', email

UPDATE Customer
SET customerPassword
WHERE customerID = 10;

“bluetiango126', email

“murraygeofgnail.con’, phoneNum = '07462877416"

“murraygeofgnail.con’, phoneNum = '07462877416"

-~ rollback as the customer only requires the change temporarily

ROLLBACK;
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7 CREATE TABLE Category (
categoryID INT PRIMARY KEY AUTO_INCREMENT,
productType VARCHAR(16) NOT NULL CHECK (LENSTH(productType) > 1)
)5

© CREATE TABLE Product (

productID INT PRIMARY KEY AUTO_INCREMENT,

productliame VARCHAR(100) NOT NULL CHECK (LENGTH(productliame) > 1),
manufacturerId INT NOT NULL,

categoryID INT NOT NULL,

productsavailable INT NOT NULL CHECK (productsAvailable
productCost DEC(5,2) NOT NULL CHECK (productCost > 0.00),

productDesc VARCHAR(200) NOT NULL CHECK (LENGTH(productDesc) > 1),
FORETGN KEY (manufacturerID) REFERENCES Manufacturer(manufacturerIp),
FORETGN KEY (categoryID) REFERENCES Category(categoryID)

- foreign keys from specified tables

),

-~ The stock and the cost of the product cant be less than one

© CREATE TABLE Orders (
orderID INT PRIMARY KEY AUTO_INCREMENT,

productID INT NOT NULL,

customerID INT NOT NULL,

quantity INT NOT NULL CHECK (quantity > 6),

total DEC(5,2) NOT NULL CHECK (total > 6.00),

FORETGN KEY (productID) REFERENCES Product(productID),
FORETGN KEY (customerID) REFERENCES Customer (customerID)

-~ order can not have @ products or 0.00 total as it is required to save an

order




