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Task 1 -

Introduction 
This report is a Case Study on a company named AdventureWorks Cycles. This organization aims to have an online platform where their workers, manufacturers, affiliate organizations and customers can access their products. 
They have asked for a new database that can assist them with achieving this goal. They needed a robust infrastructure to support their desired outcome of storing all product, customer, manufacture and order details along with a lot more information that they need to keep records of. I have been consulted to make the best-fitting database for their complex requirements. 
As requested, I have created an example of a database that can be used by AdventureWorks Cycles for their business to achieve the online marketplace that they have wished for. Following is an example on said database. It is not fully populated or designed as further consultations on their complete requirements would be needed to generate the best outcome for them. 
I have included examples of 7 tables, 3 indexes, 2 check constraints and an ERD showing all relationships between the tables (along with other information and examples). This DB would need to be versatile and fitting for this organizations ever-growing company. I will demonstrate a multitude of actions that would be taken to make this database as efficient and useful as possible for this organization. 



Entity Relationship Diagram (ERD)
Firstly, an Entity Relationship Diagram was created to be able to demonstrate the structure of the database, demonstrate the most appropriate example attributes and to understand the basic structure of the database. From this information, we can establish the relevant and appropriate relationships between the entities and a general layout of how the DB would be designed. 
Having clear primary and foreign keys in the DB will be vital to be able to link the tables and the data to one another. I have highlighted in brackets whether the entity is a primary or foreign key in my example. Additionally, in the MySql code, it shows if a foreign or primary key was set up and what other table it links to. 
All tables are normalised to 3rd Normal Form and this is for a multitude of reasons. “Efficient MySQL performance means focussing the best practices and techniques that directly effect MySQL performance”. [1]
1) Flexibility 
As the structure is more concentrated, it is easier to update specific tables without affecting other data. The bigger that the company gets, the more changes that will be needed within the data already stored in the database. Normalising the information to 3NF minimises the risk of errors when changing data in certain tables. 
2) Efficiency
As the data is easier to navigate and access, there will be an increase in efficiency when needing to obtain or change saved information. Instead of needing to navigate through larger tables, information can be accessed without needing to file through redundant data that is not relevant to the query at hand. This would also lead to a higher level of efficiency and productivity by the employees of AdventureWorks. Data is accessed easier, updated easier, deleted easier and located easier. 


3) Data Consistency 
3NF ensures that the data is organised in specific tables and is not repeated in the database unless a foreign key. For example, if a surname or email needs to be edited in the ‘customers’ table, it only needs to be updated in that table alone. As information only needs to be edited once, there is a lesser risk of inconsistent or incorrect data. These are just a few examples of many which demonstrate efficiency and consistency when normalising to 3NF. [2]
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Creating Tables
I have created 7 example tables with 4 record each which are used to demonstrate a possible structure of the database. This information is not exact or correct; it is purely an example. Below you can see the structure of the entities in each table and the attributes associated with them. 
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Constraints
“Constraints are the rules that we can apply on the type of data in a table.” [4]. As well as the added constraints below, I did also use constraints like ‘NOT NULL’ and ‘UNIQUE’ when creating the tables above. This is to ensure the fields are accepting the correct data and that each section contains specific information for that field. 
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Testing Constraints
We needed to run some testing on our constraints to ensure that the rules were applied. This would be applied to each attribute in the database for continuity and consistency. Below is an example of what would happen if correct/incorrect information was inserted into the database. It would display either a successful or failed output. 
Failure
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Success
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Populating the Tables
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(COMMIT used in previous examples)




ROLLBACK 
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Rollback would be used within the database when populating tables to ensure that, if any errors are made with the inputs, that we can ensure no data is entered into the table. If there are no issues, then ‘COMMIT’ is used for inputting the data.  

Task 2 – 
Demonstration of Rollback and Commit Operations
Below you will see an example of the use of rollback/commit operations within the database. For example, updating our stock figures and order details once an order is made. The stock for BikeId = 1 is 27. If you put through a request for 5 bikes out of that stock, it will automatically update the stock and update the Orders1 table also. 
It will ‘COMMIT’ the request to the database. 
In the second example, we have requested 30 bikes. Now, there are only 27 bikes available in stock. So, once the request is put through, it will show an error and ‘ROLLBACK’ on the other requests on the DB. 
I have used this example to show how not having a rollback as well as a commit operation in your database may have extremely negative effects on other areas of your database. Orders1 was also affected by this request and not having the option for rollback, may manipulate the data input into the database. 
Additionally, I chose this example as this is something that will be happening very often in the database. As this database is largely made up of information regarding sales, stock, orders and deliveries; the system needs to be able to delete tables simultaneously to ensure that all aspects of the DB are correct and up-to-date. Having the database so the work for you will make the process of having a DB more efficient. [3]
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Success (there were originally 27 bikes in ‘BikeStock’)
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Failure
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Task 3 – 
Indexes
This database is likely to have to execute a multitude of queries every day, especially with the amount of users who will need different things. 
Below I have provided the examples of :
1) ‘idxproduct’ – users can search for a specific bike through the database without needing to see all results in the table ‘Bike’
2) ‘idxemail’ – customers can access their accounts from searching their email
3) ‘idxorderdate’ – administrators can locate a specific order by searching the data that the order was made. This is especially useful for tracking profits, stock, popularity of certain orders and possibly even for what products need advertisements/a sale. 
[image: A screen shot of a computer

Description automatically generated]
These indexes were made to improve the databases efficiency when needing to locate commonly needed information. 
When making a database, the creator should be looking to make the system as easy to navigate as possible for more efficient use and access to vital information. Ensuring that the DB includes a multitude of indexes that will support the number of data queries that it will be receiving daily is vital to the optimization and usage of the database. 

Conclusion
I have created a database in MySQL as an example database for AdventureWorks Cycles as displayed in the above report. Information is normalised to 3NF for data efficiency, integrity and consistency within the tables and an Entity Relationship Diagram was also created to show these entities, their relationships to each other and their attributes. 
Examples of integrity constraints, rollback and commit operations and indexes have been shown as examples of what will be included in the database for the best efficiency and performance. 
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ChatGPT was also used to assist with structure of the report and general queries. 
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CREATE TABLE Ordersl (

OrderId INT AUTO_INCREMENT PRIMARY KEY,

AccountId INT NOT NULL,

Description VARCHAR (200) NOT NULL,

Price INT NOT NULL,

FOREIGN KEY (AccountId) REFERENCES Customers(AccountID)
ON DELETE CASCADE
ON UPDATE CASCADE
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CREATE TABLE CustomizationOptions (
CustomId INT AUTO_INCREMENT PRIMARY KEY,
BikeId INT NOT NULL,
AccessoryId INT NOT NULL,
CustomName VARCHAR(108) NOT NULL,
Decription VARCHAR(208) NOT NULL,
AdditionalPrice INT NOT NULL,
FORETGN KEY (BikeId) REFERENCES Bike(BikeId)
ON DELETE CASCADE
ON UPDATE CASCADE,
FORETGN KEY (AccessoryId) REFERENCES Accessories(AccessoryId)
ON DELETE CASCADE
ON UPDATE CASCADE
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CREATE TABLE Bike (

BikeId INT AUTO_INCREMENT PRIMARY KEY,
BikeName VARCHAR(160) NOT NULL,
BikeType VARCHAR(49) NOT NULL,
BikePrice INT NOT NULL,

- BikeStock INT NOT NULL

)5
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CREATE TABLE Manufacturers (

ManufacturerId INT AUTO_INCREMENT PRIMARY KEY,
CompanyName VARCHAR(18@) NOT NULL UNIQUE,
ContactEmail VARCHAR(108) NOT NULL UNIQUE,
ContactNumber INT NOT NULL,

Products VARCHAR(1008) NOT NULL

S5
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1® ALTER TABLE Ordersl
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1® ALTER TABLE Accessories
ADD CONSTRAINT chk_price check (AccessoryPrice <> )
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start transaction;

INSERT INTO Ordersl (Accountld, Price) VALUES
1, e)s

comnIT ;5
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© 65 184159 INSERT INTO Orders1 (Price) VALUES (0)

‘Emor Code: 4025. CONSTRAINT ‘chkprice’ failed for ‘adventureworks' ‘orders1”
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start transaction;

INSERT INTO Ordersl (Accountld, Price) VALUES
¢ 1)s

comnIT ;5
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start transaction;

INSERT INTO Accessories (AccessoryName, AccessoryPrice, AccessoryStock, AccessoryDecription) VALUES
('Bottle Holder', 7', '77', 'The perfect secure holder for your bottle to ensure hydration and easy access™'),
('Bike Seat Cushion', '10', '29', 'Make sure you stay comfy during your ride with this perfect accessory!'),
('Biking Gloves', '12', '12', 'Keep a good grip with this accessory!'),
(*Trainer Gel Insoles', 'S', '94, 'For additional support, purchase this accessory!');

comuIT;
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start transaction;

INSERT INTO Manufacturers (CompanyName, ContactEmail, ContactNumber, Products) VALUES

('BMX', 'distributeinfo@bmx.org’, '07783249856', 'Bottle Holder' 'Genesys Flyer'),

('MAC', 'queries@macassist.com’, '14465596576', 'Mondrake Chaser' 'Biking Gloves' 'Trainer Gel insoles'),
(’Lightwoods', 'Lwhelp@gmail.com’, '@1234766500', 'Ribble GCR AL' 'Bike Seat Cushion'),

('Copart’, 'copartassist@gmail.com’, '83332202055', 'Santa Cruz Heckler');

COMMIT;
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start transaction;

INSERT INTO Customers (FName, LName, Email, Username, PasswordHash, Address) VALUES

(*Susan’, 'Jones’, 'susie@gmail.com’, 'susiej129', 'Doghondayl2!’, '12 Danygraig Street Wales SAL BNF'),

(*Summer’, ‘Lightwood', *summerlwood@gmail.com’, 'woodlightl', 'victorial23!’, '121 Ffordd yr Egluys Cornelly CF33 4NS'),
('Josh’, 'Roberts', 'joshyboy@gmail.com', 'joshroberts', 'joshroberts', '16 Downing Street England LD1 9ND'),

('sarah’, 'Price’, 'prcsarah32@gmail.com’, 'sarahpricey’, 'PasSwordl!', '12 Danygraig Street Wales SAL 8NF');

coMMIT 3
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start transaction;

INSERT INTO Bike (BikeName, BikeType, BikePrice, BikeStock) VALUES
('Ribble CGR AL', 'Mountain', '450', '27'),

('santa Cruz Heckler', 'Casual Riding', '660', '74'),

('Genesys Flyer', 'Trick Bike', '999', '12'),

('Mondrake Chaser', 'Mountain', '1297°, '52');

COMMIT 5
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start transaction;

INSERT INTO Ordersl (AccountId, Description, Price) VALUES
('2", 'Ribble GCR AL and 1x Biking Gloves', '750'),

('1', 'Genesys Flyer', '26702'),

('1', 'Genesys Flyer and Trainer Gel Insoles', '28'),
('4", 'Mondrake Chaser', '3109');

commit;
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start transaction;

INSERT INTO Deliveries (OrderId, OrderDate, DeliveryDate, DeliveryAddress,
('1', '3/10/24", '13/10/24", '96 Danygraig Road SAL BNA', 'EVRI'),

('3'5 '14/9/24", '17/9/24', '121 Fford yr Eglwys CF33 4NS', 'Royal Mail'),
('2', '11/12/24', '24/12/24", '99 Brynamman Road SA15 9FU', 'EVRI'),

('4"s '1/1/25', '15/1/25", 'Llanllienwen CF99 8NN', 'Hermes');

COMMIT 5

Courier) VALUES
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start transaction;

INSERT INTO CustomizationOptions (BikeId, AccessoryId, CustomName, Decription, AdditionalPrice) VALUES
(‘15 '3', 'Purplelirap’, 'Purple Wrap added to Bike', '600.00'),

(2", '4’, 'Pad’, 'Padding added to Bike Handle', '90.90'),

(45 '1', 'Pad’, 'Padding added to Bike Handle', '90.00' ),

('35 2", "Imprint’, 'Name imprinted on Bike', '250.00);

comnIT 3
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start transaction;

INSERT INTO CustomizationOptions (BikeId, AccessoryId, CustomName, Decription, AdditionalPrice) VALUES
(‘15 '3', 'Purplelirap’, 'Purple Wrap added to Bike', '600.00'),

(2", '4’, 'Pad’, 'Padding added to Bike Handle', '90.90'),

(45 '1', 'Pad’, 'Padding added to Bike Handle', '90.00' ),

('35 2", "Imprint’, 'Name imprinted on Bike', '250.00);

Rollback;
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delimiter $$
START TRANSACTION;

SELECT BikeStock FROM Bike WHERE BikeID = 1;

INSERT INTO Ordersl (AccountID, Price)
VALUES (1, 7000);

SET @OrderID = LAST_INSERT_ID();

UPDATE Bike
SET BikeStock = BikeStock - 5
WHERE BikeID = 1;

IF (SELECT BikeStock FROM Bike WHERE BikeID = 1) < 5 THEN
ROLLBACK;
SELECT 'Not enough stock, transaction rolled back.';

- END IF;
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delimiter $$
START TRANSACTION;

SELECT BikeStock FROM Bike WHERE BikeID = 1;

INSERT INTO Ordersl (AccountID, Price)

VALUES (1, 7000);

SET @OrderID = LAST_INSERT_ID();

UPDATE Bike
SET BikeStock = BikeStock - 5
WHERE BikeID = 1;

5 IF (SELECT BikeStock FROM Bike WHERE BikeID = 1) < 30 THEN

ROLLBACK;
SELECT 'Not enough stock, transaction rolled back.';

- END IF;
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CREATE INDEX idxproduct ON Bike(BikeName);

CREATE INDEX idxemail ON Customers(Email);

CREATE INDEX idxorderdate ON Deliveries(OrderDate);
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CREATE TABLE Customers (
AccountId INT AUTO_INCREMENT PRIMARY KEY,
Flame VARCHAR (50) NOT NULL,
LName VARCHAR (50) NOT NULL,
Email VARCHAR(100) NOT NULL,
Username VARCHAR(52) NOT NULL UNIQUE,
PasswordHash VARCHAR(52) NOT NULL,
- Address VARCHAR (108) NOT NULL
)
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CREATE TABLE Accessories (

AccessoryId INT AUTO_INCREMENT PRIMARY KEY,
AccessoryName VARCHAR(5@) NOT NULL,
AccessoryPrice INT NOT NULL,
AccessoryStock INT NOT NULL,

- AccessoryDecription VARCHAR(209) NOT NULL

)




image4.png
CREATE TABLE Deliveries (

OrderId INT PRIMARY KEY,

AccountId INT NOT NULL,

OrderDate DATE,

DeliveryDate DATE,

DeliveryAddress VARCHAR(102),

Courier VARCHAR(5@) NOT NULL,

FOREIGN KEY (OrderID) REFERENCES Ordersil(OrderID)
ON DELETE CASCADE
ON UPDATE CASCADE




