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[bookmark: _Toc187317198]Introduction
AdventureWorks Cycles is a bicycle manufacturer and has been in the industry for many years. They have reached out to my consulting firm to set up a database that can deal with future expansion of the company as well as their next move onto the online marketplace. This paper will be showing the creation of said database and explaining the reasons certain things were done, from unique/check constraints, using indexes to improve search speed, commit and rollout operations and explaining why I picked the tables, entities, attributes, primary key as well as foreign keys. Additionally, I will ensure all entities are normalised to 3rd Normal Form (3NF) and ensure that it looks organised and professional. [1]
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This is the ERD diagram I created to guide me in creating this database. I have 8 Entities which are manufacturer, product listings, orders, order details, categories, customer registration, feedback and product review. There are 5 attributes linked to manufacturer, they are manufacturer ID, which is the primary key, manufacturer name, they address of the companies, there email and contact details and the entity is linked to product listings as the manufacturer produces the product and they are a one-to-many relationship.
Product listing is where they product details are kept such as the names, description and price. The primary key is product ID and there two foreign keys, manufacturer and category ID. It also has another 3 relationships with another 3 entities all being many to many relationships. The category entity only stores category ID as the primary key, category name and description as it only purpose is to create categories. The order details entity is linked to the order entity the difference is the order details just as more information. They share a many to many relationships and both have information such as pricing, order date and quantity.
Customer registration entity was created to store information on customers as it is an essential part of any business. The kind of information stored is the customers first name, surname, contact details such as phone number, email address and their address for delivery and billing. The primary key was customer ID, and the entity is linked to order one to many and many to one with the entities feedback and reviews. There are two more entities, and they are product review and feedback on customer support both of which will be designed in such a way only one review will made per order. The attributes with the two are text for leaving reviews ratings and primary/foreign key linking customer entity and the review entity. Below is a schema version of what was just discussed.
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In the manufacturer table I used lots of NOT NULL constraints as all this information is required. Not NULL forces the user to input some sort of information into the field. [2]
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I have made the category_name unique in the category field as having multiple bike categories called road bikes would not make sense and would be complicating to anyone who operates on the database. The unique operation is a constraint that prevents repetition in a table. [3] 
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The product listing has two foreign keys which links these tables together as they have a relationship. [4] There is also a constraint for the product name as they require being unique to prevent confusion from customers as well as individuals working on the database.
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Making the emails and phone numbers unique in the customer registration is important as customers may forget their login details for the accounts so they will require their own phone number and email address to reset their account to access it. Additionally, the company will be able to send advertisement and offers to customers who have registered for it. This will assist the business in promoting their business.
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In the order table I have made a constraint to ensure the total cost of the order is above £0 as it would be impossible to go negative. I did this by using the CHECK constraint. Check constraints are used to prevent input of data that the user does not want, such as ensuring a customer is 18 or over. [5] 
[image: A screen shot of a computer code

Description automatically generated]
The order table has two foreign keys but more importantly has two constraints unique and check. The unique constraint is being used to ensure that is one order ID linking order details ID and order ID. The check constraint is being used to prevent the price at the time from going negative, the reason for this is it is impossible for that to happen in real life.
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The feedback table also has two foreign keys to link customer and order ID. The order ID has a unique constraint as I want to use it as proof of purchase as I do not want random users leaving reviews when they haven’t even purchased anything from the AdventureWorks cycles. There is also a CHECK constraint in rating to ensure the user inputs between 1 and 5.
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The product review table links customer, product ID and has a check constraint on rating to ensure the user inputs between 1 and 5.
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The INSERT INTO statement inputs data into the desired table and attributes. To insert you will require the table name and the attributes inputted in a manner like the images above. [6] 
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These commands would have updated the price at time in the order details table but there was a Check constraint that prevented any negative numbers from being inputted and it was successful in doing so.
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The constrain prevents users from inputting anything other than the numbers between 1 and 5 was successful. As shown above it even changed to it 4 but disallowed 7.
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The above image is showing that the unique constraint worked as there was already an order ID 2. The reason was to ensure only one order ID is being used in the order details.
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This image shows an attempted update of a category name but was unsuccessful as there was a unique constraint preventing repetition of the word All road as there was all ready a category called this.
[bookmark: _Toc187317203]Demonstrate the use of rollback and commit operations and explain the reason you have used them
Rollback and commit are an essential part in SQL as Rollback allows the users to roll back any errors inserted into tables and COMMIT saves all data inserted up to that point. [7] 
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The above images are showing the use of COMMIT and ROLLBACK. The ROLLBACK removing number 11 category ID as it was wrongly inserted and COMMIT saving the data up to that point.
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I have chosen first name and surname in the customer registration for an index because as the company grows more and more customers will shopping and additionally searching customer information will be a regular thing. Creating an INDEX increases the speed in which query runs especially as tables are increasingly filled in large organisations. [8]
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Product listing will be a common field to search up and will require and index to speed up searching. As the organisation grows there will be more products as well as customers contacting for details about bikes and costs so being able to the products name faster is a must.
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[image: ]To search for customer id.
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To finalise I created this procedure to increase the simplicity of searching for a customer by just knowing their ID. Not are they quicker to operate due to create an index but the user can access them simpler as well.
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19 o  CREATE TABLE Product_listing -- completed

20 © ( product_id INT AUTO_INCREMENT PRIMARY KEY,

21 product_name VARCHAR(255) NOT NULL,

22 description TEXT,

23 price DECIMAL(10.2) NOT NULL, |

22 manufacturer_id INT NOT NULL,

25 category_id INT NULL,

26 CONSTRAINT uc_product UNIQUE (product_name), -- Product name is unique as this will prevent confusion.
27 FOREIGN KEY (manufacturer_id) REFERENCES manufacturer (manufacturer_id),

28 FOREIGN KEY (category_id) REFERENCES category (category_id));
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30 ¢  CREATE TABLE customer_registration -- completed
31 © (  customer_id INT AUTO_INCREMENT PRIMARY KEY,

32 first_name VARCHAR(255) NOT NULL,

33 surname VARCHAR(255) NOT NULL,

34 phone_number VARCHAR(16) UNIQUE NOT NULL,
35 email VARCHAR(255) UNIQUE NOT NULL,

36 delivery_address VARCHAR(255) NOT NULL,
37 billing_address VARCHAR(255) NOT NULL,

38 - CONSTRAINT uc_product UNIQUE (email, phone_number)); -- The customer must have there own email and phone number
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49 o  CREATE TABLE orders -- Completed

41 & ( order_id INT AUTO_INCREMENT PRIMARY KEY,

a2 customer_id int NOT NULL,

43 order_date DATE NOT NULL,

a total_cost DECIMAL(10,2) NOT NULL,

a5 CONSTRAINT chk_orders CHECK (total_cost >= 9), -- Prevents going into the negative

46 - FOREIGN KEY (customer_id) REFERENCES customer_registration(customer_id));
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48 o  CREATE TABLE order_details -- Completed
49 © ( order_details_id INT AUTO_INCREMENT PRIMARY KEY,

50 order_id INT NOT NULL,

51 product_id INT NOT NULL,

52 quantity INT NOT NULL,

53 price_at_time DECIMAL(10,2) NOT NULL,

54 CONSTRAINT uc_order_id UNIQUE (order_id), -- The order id will be unique for the order details.

55 CONSTRAINT chk_price CHECK (price_at_time > ©), -- This will prevent price at time from going below ©.
56 FOREIGN KEY (product_id) REFERENCES product_listing (product_id),

57 . FOREIGN KEY (order_id) REFERENCES orders (order_id));
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59 e  CREATE TABLE feedback -- Completed
60 © ( feedback_id INT AUTO_INCREMENT PRIMARY KEY,

61 customer_id INT NOT NULL,

62 order_id INT NOT NULL,

63 feedback_text TEXT,

64 rating INT NOT NULL CHECK (rating BETWEEN 1 AND 5), -- Ensuring the rating is between 1 and 5.
65 CONSTRAINT UC_feedback UNIQUE (order_id), -- Constrained to leave one review based on order id.
66 FOREIGN KEY (customer_id) REFERENCES customer_registration (customer_id),

67 FOREIGN KEY (order_id) REFERENCES orders (order_id)

68 ON DELETE CASCADE

69 . ON UPDATE CASCADE):
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71 e  CREATE TABLE product_review -- Completed

72 © ( review_id INT AUTO_INCREMENT PRIMARY KEY,

73 customer_id Int NOT NULL,

7 product_id Int NOT NULL,

75 review_text TEXT,

76 rating INT NOT NULL CHECK (rating BETWEEN 1 AND 5),-- Ensure rating is between 1 and 5.
77 FOREIGN KEY (customer_id) REFERENCES customer_registration (customer_id),

78 FOREIGN KEY (product_id) REFERENCES product_listing (product_id));
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INSERT INTO manufacturer (manufacturer_name, address, email, phone_number) VALUES

(’Enigma Bikes','13 Apex Park,Diplocks way, Hailsham, East Sussex, BN27 3)U’,’sales@enigmabikes.com’,'@1323 845849'),

('Dolan Bikes','Unit 7 Ringtail P1, Burscough, Ormskirk L4 BLA',"info@dolan-bikes.com', 01704 897711'),

('Mason cycles','0ld Stables, Applesham Far'il, Coombes, Lancing, BN1S @RP','info@masoncycles.cc','@1273 463060'),

('Cotic’,'Cotic Bikes, Unit 18 Broom Business Park, Bridge Way, Chesterfield, S41 90G',"infoficotic.co.uk’,'@7970 853531'),

('shand cycles', Shand Cycles UK Ltd, Unit 2, Francis Street, Foleshill, Coventry, CV6 5BS',’contact@shandcycles.com’, 01566 435400")

INSERT INTO category (category_name, description) VALUES
(*Gravel','A sturdier road bike with no suspension'),
("All Road',’Can ride on all surfaces'),
("Roads ', "Excellent at cycling on roads'),
("Mountain', 'For extreme riders or sightseeing'),

('E-Bike','Electric bikes for making a smoother and easier ride');
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17 ®  INSERT INTO product_listing(product_name, description, price, manufacturer_id, category_id) VALUES

18 ('Endeavour’, 'Gravel bike built for adventure',3495.60,1,1),

19 (ETAPE’,'Versatile bike that excels on both road and trail’,4250.00,1,2),

20 ("Evoke', 'High performance road bike made of titanium',4800.00,1,3),

21 ('Edge’,Gravel bike that is made from titanium and is the ultimate off-road bike',4195.60,1,1),
22 ('stooshie’,"A fast road bike that is made of steel’,3995.00,2,3),

23 ('Bahookie','Steel frame mountain bike perfect for adventure racing and long days in hills',3795.00,2,4),
24 ('Leveret’,"An all road bike capable of going off-road and into work',2699.08,2,2),

25 ('Tuono', 'Carbon disc road bike',1979.99,3,3),

26 ("Atreus’,"Electric carbon road bike',3049.99,3,5),

27 ("Ares’,'Carbon disc road bike',2999.99,3,3),

28 ('GXA','Aluminium disc gravel bike',1399.99,3,1),

29 ("Aspect2 Shimano’,'All road titanium bike',5350.00,4,2),

30 ("Resolution Shimano®,'Steel frame road bike',3300.00,4,3),

31 ('Bokeh 3 Shimano','Aluminium frame gravel bike',2850.00,4,2),

32 ('Rocket’,'E-bike that is heavily customizable',8799.00,5,5),

33 ('Rocket max','Heavily customizable road bike',2999.00,5,3);
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35 ®  INSERT INTO customer_registration(first_name,surname,phone_number,email,delivery_address,billing_address) VALUES
) ('Shane’,'Thomas','05423 346534 ,'Shane.Thomas@gnail.com’,'2 Villiers St, Swansea SAL 2HD',

'2 villiers St, Swansea SAL 2HD'),

('Isabella’, Jones', 03475 §54323','Isabella.Jones@gmail.con’,'9 Meadow St, Maesteg CF34 9YP',

'9 Meadow St, Maesteg CF34 9YP'),

('viyang','Cheng’,'02245 588654°, 'Viyang.Cheng@ignail.com’,"2 Brynhyfryd P1, Treforest, Pontypridd CF37 1NP',
*2 Brynhyfryd P1, Treforest, Pontypridd CF37 1NP'),

('Jasmin’,'Beckett', 01678 443234",'Jasmin.Beckett@gnail.con’,'18 Heol Cennen, Ffairfach, Llandeilo SA19 6UH',
- '18 Heol Cennen, Ffairfach, Llandeilo SA19 6UH'),

44 © ('Nathan','Brown’,'09865 432354','Nathan.Brown@gmail.com’,'13 Dol-V-Dderwen, Llangain, Carmarthen SA33 SBE',
45 - '13 Dol-Y-Dderwen, Llangain, Carmarthen SA33 SBE'),

('William','Jones','83456 244322','William.Jones@gmail.com’,'6 St Marys Rise, Burry Port SA16 GSH',

- '6 St Marys Rise, Burry Port SAL6 G5H'),

(’Lara’,"Jones’, 01356 211113','Lara.Jones@gmail.com’," 34 Llwyncyfarthwch, Llanelli SA1S 16V,

'34 Llwyncyfarthwch, Llanelli SA1S 1GY'),

('Jake’, 'Driscoll’, 88554 345675',"Jake.Driscoll@gmail.com’,'3 Cae Rex, Llanblethian, Cowbridge CF71 735,

'3 Cae Rex, Llanblethian, Cowbridge CF71 735');
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INSERT INTO orders(customer_id,order_date,total_cost) VALUES
(1,"2024-12-14",3495.00),
(2,"2024-12-14",1979.99),
(3,"2024-12-17",3995.00),
(4,"2024-12-17",4800.00)
(55"2024-12-18",2699.00)
(65"2024-12-19",8799.00),
(7,"2024-12-22",1399.99),
(8,"2024-12-23",4250.00) ;

INSERT INTO order_details (order_id, product_id, quantity, price_at_time) VALUES
@1, 1, 1, 3495.00),
(2, 8, 1, 1979.99),
(35 55 1, 3955.00),
(45 3, 1, 4800.00),
(5, 75 1, 2699.00),
(6, 15, 1, 8799.00),
(75 11, 1, 1399.99),
(85 2, 1, 4250.00);
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73 ®  INSERT INTO feedback (customer_id, order_id, feedback_text, rating) VALUES

74 (1,1,"0verall good shopping experience',4),
75 (252, "vould recommend shopping here';4),

7 (3,3, 'Best company ever!',5),

77 (4,4,'The customer support team helped with some issues with the bike but all problems were resolved quickly',5),
7% (5,5, 'Delivery was late by a day but overall satisified’,3),

7 (6565 "Everything was perfect, the bike and delivery was on time',5),

) (77, 'Bike was terrible but the customer support team did help me in returing it',5),

81 (8,8, 'Delivered on time, not much to be said’,4);

82

83 @ INSERT INTO product_review(customer_id,product_id,review_text,rating) VALUES

84 (1,1, "Exciting and comfortable ride.',4),

85 (2,8, 'Great for cycling to work for definetly recommend.’,4),

86 (3,5, The Stoohshie model bike is the best bike I have ever had and would recommend it to everyone.',5),

87 (453,"Cycling for short journies is fine but long journies become a pain.’,3),

88 (557,"An all round bike, small issues be generally really good.',4),

£ (6,15, 'E-bikes are the future! does not even feel like i am cycling.',5),

% (7511, "Will nver shop here again, terrible bike!',1),

91 (852,"Some issues with the bike but mostly alright',3);
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73 ®  UPDATE order_details
74 SET price_at_time = '
75 WHERE order_details_id
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© 112 0218:26 UPDATE order_details SET price_at_time = 1" WHERE order_details_id = 1 Error Code: 3819. Check constraint ‘chk_price'is violated.
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83 o UPDATE feedback
84 SET rating = '7°
85  WHERE feedback id = 1
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© 117 02:28:08 UPDATE feedback SET rating = 4" WHERE feedback _id = 1 1row(s) affected Rows matched: 1 Changed: 1 Wamings: 0
Emor Code: 3819. Check constraint feedback _chk_1"is violated.
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73 e UPDATE order_details
74 SET order_id = ‘'
75 WHERE order_details_id = 1;
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© 121 0236:03 UPDATE order_details SET order_id = 2 WHERE order_details id =

Error Code: 1062. Duplicate entry 2 for key ‘order_details.uc_order_id"
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17 »  UPDATE category
18 SET category_name = 'All Road’
19 WHERE category_id = 1;
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© 122 03:1220 UPDATE category SET category_name = Al Road' WHERE category_id = 1 Emor Code: 1062. Duplicate entry 'Al Road'for key ‘category.uc_category’
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category_name  description

Roads
Mountain
EBike

1)

Excellent at cyding on roads
For extreme riders or sightseeing

Electric bikes for making a smoother and easier ...

A sturdier road bike with no suspension
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ROLLBACK ;|




image26.png
category id  category_name description

2 AlRoad Canride on all surfaces

3 Roads Excellent at cyding on roads

4 Mountain For extreme riders or sightseeing

5 E-Bike Electric bikes for making a smoother and easier ...
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13 COMMIT;
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41 e CREATE INDEX name_idx

42 ON customer_registration (surname, first_name);
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8 ®  CREATE INDEX products_idx
9 ON product_listing (product_r
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DELIMITER 3§
©  CREATE PROCEDURE find_customer(IN id INT)
) BEGIN
SELECT * FROM customer_registration
WHERE customer_id = id;
END $$
DELIMITER ;
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22 ® CALL find customer(l)
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|| customer_id first name  sumame phone_number email delivery_address biling_address
TS Shane Thomas 05423346534  Shane.Thomas@gmal.com 2 Villers St, Swansea SA12HD 2 Villers St, Swansea SA1 2HD.
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 first_name VARCHAR(255)

 sumame VARCHAR(255)

> phone_number VARCHAR(16)
& email VARCHAR(255)

2 delivery_address VARCHAR(255)
 billing_address VARCHAR(255)
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CREATE TABLE manufacturer -- Completed
(  manufacturer_id INT AUTO_INCREMENT PRIMARY KEY,

manufacturer_name VARCHAR(255) NOT NULL, -- Not null is a constraint that forces the user to input something.
address VARCHAR(255) NOT NULL,

email VARCHAR(255) NOT NULL,
phone_number VARCHAR(20) NOT NULL);
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13 e  CREATE TABLE category -- Completed

14 © ( category_id INT AUTO_INCREMENT PRIMARY KEY,

15 category_name VARCHAR(255) NOT NULL,

16 description TEXT,

17 - CONSTRAINT uc_category UNIQUE (category name)); -- Categories should be unique to prevent confusion.




