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[bookmark: _Toc186695188]Introduction
AdventrueWorks Cycles is a leading bicycle manufacturer that has been influential in the cycling industry for over two decades. The business offers a diverse range of bicycles, including road, mountain, hybrid models, and an array of cycling accessories.  
In an attempt to modernise the business's operations and expand its demographic reach, AdventureWorks Cycles is looking to establish an online marketplace to provide a comprehensive experience for its clientele. The marketplace will allow users to explore, purchase and customise items with the assistance of leading manufacturers. 
The company acknowledges the importance of creating a robust and scalable infrastructure for data. This report will detail the intricacies of database solutions offering recommendations tailored to the needs of AdventureWorks Cycles' online cycling marketplace.  

Database Creation
Database Design
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Figure 1 - Entity Relationship Diagram
Normalisation is an important technique required when designing a database. It helps improve efficiency, consistency and accuracy, making it easier to maintain and manage the data whilst ensuring the database is adaptable to the business’ ever-changing needs. 
Normalisation eliminates redundancy by minimising duplicate data by breaking it into smaller related tables. It prevents anomalies when updating, deleting or inserting data into the database, ensuring data integrity. It enhances scalability and reduces unnecessary data storage. [1] 
An unnormalised database will hold redundant data without constraints. First Normal Form (1NF) will ensure a table has a primary key, ensures each column have atomic values and removes repeated groups. Second Normal Form (2NF) carries the same features as 1NF; however, it also ensures that every non-candidate key is fully functionally dependent on any candidate key. Third Normal From (3ND) builds on 1NF and 2NF by eliminating non-key attributes which depend on another non-key attribute (Transitive dependency).

Database Implementation
Once the database has been created, tables need to be designed and implemented to store the data effectively. Each table represents a specific entity within the system, and it is structured to include columns which correspond to the attributes of that entity. The design of these tables considers Primary Keys, Foreign Keys, Constraints and Indexes.
Within these tables, the use of numeric (INT & DECIMAL), character (TEXT, VARCHAR), enumeration (ENUM) and date (DATE) data types are used to define the data that can be held by each attribute. Primary Keys are set using AUTO_INCREMENT which allows a unique number to generate when a new record is added. Foreign keys are used to allow tables to be linked, referring to the primary key in a different table. 
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Figure 2- Creation of Category Table
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Figure 3 - Creation of Product Table
NOT NULL is used within the Address table and customer table as a constraint to enforce mandatory fields. This ensures that certain fields always contain a value. REGEX is also used within a constraint in the Address Table to validate the postcode ensuring a UK postcode has been entered by the user. The expression accepted allows for the first and second characters to be letters, followed by a single digit or the letter ‘R’, an optional letter and or space, a further single digit, and, to end, two further letters. [2]
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Figure 4 - Creation of Address Table
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Figure 5 - Creation of Feedback Table
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Figure 6 - Creation of Invoice Table
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Figure 7 - Creation of the Customer Table
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Figure 8 - Creation of Manufacturer Table
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Figure 9 – Creation of the Order table
The use of a composite key can be seen within the Order_details table and the Invoice table. In the order_details the primary key is made up of order_id and product_id, ensuring that each product can appear once per order. 
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Figure 10 - Creation of Order Details Table
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Figure 11 - Show all Tables



Insert Data and Test constraints
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Figure 12 - Insert category values
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Figure 13 - Insert Product Values
CHECK is used within the Product, Customer, Address, Feedback and Order Details tables to restrict the user input. The use of this constraint enforces specific rules which act as a tool to maintain data integrity.  
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Figure 14 - Check constraints for Category values
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Figure 15 - Insert data into the Address Table
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Figure 16 - Postcode, Not Null and Enum Constraints
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Figure 17 - Insert Data into the Customer table
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Figure 18 - Check constraints for email address
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Figure 19 - Insert data into Manufacturer Table
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Figure 20 - Insert data into Order Table
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Figure 21 – Insert into Feedback Table
Within the feedback table, restrictions are added with the use of CHECK constraints to ensure feedback is linked to a product_id and/or an order_id. The feedback rating is also limited to between 1 and 5, restricting users from inputting a larger scaled amount, ensuring consistency. 
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Figure 22 - Check constraints on OR and BETWEEN limits
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Figure 23 - Insert data into the Order_Details Table
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Figure 24 - Adding an attribute to the Orders table
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Figure 25 - Adding data into the Invoice Table
[bookmark: _Toc186695192]Rollback and Commit
Transactional Scenario
Database management systems allow manipulation of data by multiple users; as such, the environment requires a form of isolation to prevent uncontrolled and undesired transactions. As multiple users can engage in a database at any given time, there is a risk that a user will engage in tasks with tentative information that may be changed by others, impacting their task. As such, it is important to protect the database as the changes may invalidate what work has been completed, and the user will need to retract the actions taken within the system. 
Haerder and Reuter advised that in order for transactions to achieve indivisibility,  it must have four properties: Atomicity (All or nothing either is fully successful or it fails), Consistency (Each successful transaction commits only valid results), Isolation (Transaction events are hidden from others, which allows them to run concurrently) and Durability (Once committed to the system it must be guaranteed to survive any future failures.)[3] [4] [5]
Process_order is designed to manage the full cycle of an order, ensuring that all required conditions have been met before shipping an order to the customer. It follows a step-by-step transactional approach to validate the order, verify stock availability and payment completion and update the database. If any step fails, the transaction is rolled back to maintain data integrity in line with the required atomicity property. 
Rational behind the operations:
Preparing for and starting the transaction: 
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Figure 26 - Preparation and Start Transaction
The Delimiter statement indicates to MySQL that the semicolon delimiter has been redefined to prevent it from ending the definition prematurely. 
CREATE PROCEDURE defines the procedure in MySQL with the name Process_Order; it holds the input parameters, which in this scenario would be the order number and the requested stock. 
Transaction: BEGIN is a labelled block which allows the transaction to be exited throughout the process should the requirements not be met and the statement leads to a LEAVE statement.
BEGIN indicates the start of the transaction block (initiating the transaction), grouping the statements that follow together. 
DECLARE is used to state variables within the transaction and where required sets the pre-set values of Integers to 0. 

START TRANSACTION follows to start the transaction in MySQL, indicating to the system that what follows will be part of the transaction until a commit or Rollback is encountered. 

The following statements check if the order exists and is in a pending state. By ensuring that the order is valid and ready for processing there is a prevention of unnecessary operations if the order does not exist or it has already shipped. 
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Figure 27 - Verify Order Exists
SELECT Count () INTO counts the input criteria and enters the aggregated amount into the variable. 

IF the value in the variable equals 0 then any changes are rolled back as the order has not been traced and the transaction ends. If the variable does not equal 0 the transaction continues, and the next statement will be executed. 

The next statement ensures that there is sufficient stock in the warehouse to fulfil the order. It does so by calculating the minimum stock level across all products within the order and rolls back if any product is out of stock, preventing over-committing inventory. 
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Figure 28 - Validate stock availability
SELECT MIN () INTO selects the minimum stock level across each product within the users order and maps the value to the variable. Like the previous statement if the variable value equals 0 the transaction is rolled back to the start and the transaction ends, in all other cases the transaction continues, and the next statement is checked. 

The following statement checks if the payment has been marked as paid, preventing the shipment of orders which have not been paid for ensuring financial and operational accountability. [image: A screen shot of a computer
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Figure 29 - Confirm payment status = Paid
SELECT INTO places the payment status into the variable of the same name. If the status is not marked as Paid then the transaction is Rolled Back and the transaction ends. If the status is marked as Paid then the IF statement ends and the next statement is run. 
Now that the order has been identified, the stock is confirmed as available and the payment has been received the stock levels need to be updated to reflect the change, the following statement reduces the stock quantity for the products within the order ensuring accurate stock tracking. 
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Figure 30 - Update the stock holding
Update stipulates the table which needs updating, joining the relevant tables together to set the product quantity from the calculation (product id (product quantity held – ordered quantity). 
The shipping statement must then be updated to mark the products as shipped, this indicates the order has been processed and is in transit providing clarity for downstream operations such as tracking and delivery. 
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Figure 31 - Update shipping status
The principle of these operations are the same as the previous statement, Update indicates which table requires updating followed by what is being changed (Shipping_Status) which matches the order_id. 
The next statement validates that the shipping status has been successful which prevents inconsistent data if the update fails. [image: A screenshot of a computer code
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Figure 32 - Validate the database has been updated with shipping status
Similar to the initial validation checks this statement counts the number of Order_id’s that match ‘Shipped’ adding the aggregated value into the variable updated_rows. If the value when checked still equals 0 then the update has failed and the transaction will rollback and end. If the value does not equal 0 then the update was successful and the transaction can be Commit to the database. 
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Commit finalises the transaction making the changes permanent. 
END$$ marks the end of the stored procedure and DELIMITER ; is reset to the MySQL default. 
Performance Tuning Enhancement
Query optimisation ensures that SQL queries execute as efficiently as possible. Queries without using indexes need to be repeatedly scanned throughout all records regardless of whether the record required is the initial record scanned, this can have a negative impact on the overall system performance as queries consume larger CPU cycles increasing operational costs and can lead to bottlenecks as the dataset increases. [6]
Secondary Indexes can speed up the retrieval of rows by adding an index to commonly filtered columns. Some example queries AdventureWorks would use frequently include The retrieval of any orders and their details by the shipping status or payment status, Lists of all products ordered and the retrieval of email addresses for marketing. 
With the use of Explain Analyze a user will be presented with information about the query execution plan. Which helps to identify bottlenecks and possible optimization.[7]
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Figure 33 - Secondary Indexes on Orders using customer_id and shipping_status
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Figure 34 - Index on Order date
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Figure 35 - Order details index using product id
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Figure 36 – Index product name for streamlined queries
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Figure 37 – Index using product Category id
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Figure 38 - Invoice Table index by Payment status
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Figure 39 – Index by feedback type allowing all service feedback to be retrieved in one query.
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APPENDIX: 
I acknowledge the use of ChatGPT [https://chatgpt.com] on 03/01/2025 to support my research using the prompt(s):
 1. I have been given the following information in lectures regarding index. What are the key takeaways from these slides: Indexing 桠Create and implement indexes to improve their performance 桠Serve as pointers associated with the data of a particular table. A SQL index is used to retrieve data from a database very fast. A SQL index is a quick lookup table for finding records users need to search frequently 24 What Exactly is an Index? • The index can be sorted or unsorted and a pointer from each record points to their corresponding record in the original table where the data is actually stored 26 Indexes An index improves the speed of data retrieval by creating a pointer to the data in a table. CREATE TABLE products ( id INT AUTO_INCREMENT PRIMARY KEY, name VARCHAR(100), category VARCHAR(50), price DECIMAL(10, 2) ); Indexes INSERT INTO products (name, category, price) VALUES ('Laptop', 'Electronics', 999.99), ('Smartphone', 'Electronics', 499.99), ('Desk Chair', 'Furniture', 150.00), ('Coffee Table', 'Furniture', 200.00), ('Headphones', 'Electronics', 89.99), ('Monitor', 'Electronics', 299.99), ('Bookshelf', 'Furniture', 120.00); Indexes CREATE INDEX index_name ON table_name (column1, column2, ...); create an index on the LastName field in the Members table to speed up searches. CREATE INDEX idx_category ON products(category); Analysing Indexes EXPLAIN ANALYZE SELECT * FROM products WHERE category = 'Electronics’; CREATE INDEX idx_category ON products(category); EXPLAIN ANALYZE SELECT * FROM products WHERE category = 'Electronics';
2. What is the difference between clustered and non-clustered indexes
I confirm that I have not presented any AI generated text as my own work. I confirm I have copies of my drafts, notes, and other resources I used before, and after the use of AI tools which I may be asked to provide in evidence. 
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23 -- Address Table --
24 © & CREATE TABLE Address (

2 adiress, 1d TN AUTO_INCREHENT PRIMARY KEY,
2 adiress, type EWI ('tanuFacturer Custoner’);
2 house_name_no VARCHAR (25 K0T NULL,
2 Street VARGHAR (25) NOT WULL,
2 coun VARCHAR(25)
50 city VARCHAR(25) NOT WULL,
s country VARCHAR(25),
» postcode VARCHAR(3),
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1 143906 USE AdvertureWorks Cycles Orow(s) affected
2 143910 CREATE TABLE Category (category_id INT AUTO_INCREMENT PRIMARY ... 0 rows) ffected
3 143958 CREATE TABLE Product (product id INT AUTO_INCREMENT PRIMARY K_.. 0 rows) ffected
4 14:58:27 CREATE TABLE Address ( address_id INT AUTO_INCREMENT PRIMARY K_.. 0 row(s) affected
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35 -~ Feedback Table -~
36 © © CREATE TABLE Feedback (
37 feedback_id INT AUTO_INCREMENT PRIMARY KEY,
E feedback_type ENUM ('Product’, ‘Service'),
39 order_id INT,
a0 product_id INT,
a1 rating INT CHECK (rating BETWEEN 1 AND 5),
a2 comments TEXT,
a3 FOREIGN KEY (order_id) REFERENCES orders (order_id),
a FOREIGN KEY (product_id) REFERENCES product (product_id),
as -~ ensure either the order id or product id is provided
a6 CHECK (order_id TS NOT NULL OR product_id TS NOT NULL)
Dutput
- Action Output o

.

cton

1 121231 CREATE TABLE Feedback (fesdback id INT AUTO_INCREMENT PRIMARY KEY,

feedback type ENUM (Product’ Service), order idINT, ~ produ.

Message
Orow(s) affected
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58 -- Invoice Table --
59 © & CREATE TABLE Invoice (

w0 invoice_id T,
@ order_id T,
@ customer_id T,
& paynent,_status ENUM (*Pending’, “Paid, “Overdue’, “Refunded’),
o PRINARY KEY (order_id, customer_id),
e FORETGN KEY (order.id) REFERENCES Orders (order_id),
o FORETGN KEY (customer_id) REFERENCES Custoner (customer_id)
67 )
e |
@ Cucromer Table
Output
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© 1030647 CREATE TABLE Invoice (invoice id INT.  order id INT.  customer_id INT. ~ payment_status ENUM (Pending’. Paid, Overdue’, Refunded . PRIMA... 0rows)affected
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62 -- Customer Table--
63 © & CREATE TABLE Customer (

o custoner_id THT AVTO_INCREMENT PRIMARY KEY,
o Fiest_nane VARCHAR(25) NOT ML,
o surnane VARCH (25),
o date.of bireh oATE,
® acbile_po VARCHAR (15),
o home_no VARCHAR (15),
o conti_nddress VARCHAR(255) MOT WL,
n CHECK (cmni1_adiress LIKE '%.0_%._ %),
» address_id ThT MoT ML,
» FOREIGH KEY (address_id) REFERENCES address. (address_id)
Ly
» |
Output
() Action Output B
o [me [sn

5 1 134219 CREATE TABLE Customer (customer id INT AUTO_INCREMENT PRIMARY KEY. first_name VARCHAR(25) NOT NULL,  sumame VARCHAR (25),
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76 -- Manufacturer Table --
77 © © CREATE TABLE Manufacturer (

7 manufacturer_id INT AUTO_INCREMENT PRIMARY KEY,
7 manufacturer_nane VARCHAR (25) NOT NULL,
s contact_no VARCHAR (15),
s address_id T,
52 FOREIGN KEY (address_id) REFERENCES address (address_id)
ST
s
Output
B Acton Outpt -
b tme e

© 1 134219 CREATE TABLE Customer customer id INT AUTO_INCREMENT PRIMARY KEY, frt_name VARCHAR(25) NOT NULL, ~sumame VARCHAR (25),
© 2 134314 CREATE TABLE Manuactuer (manufacturer_id INT AUTO_INCREMENT PRIMARY KEY,  manufacturer_name VARCHAR (25) NOT NULL, ~ cortact_n...
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58 -- Orders Table -
51 ® & CREATE TABLE Orders (

s2 order_id INT AUTO_INCREMENT PRIMARY KEY,
s order_date DATE,
se customer_id T,
ss FOREIGN KEY (custoner._id) REFERENCES custoner (customer_id)
56 bl
57
s
Output
3 Actin Ot -
b tme e Messge

© 1 141508 CREATE TABLE Orders order d INT AUTO_INCREMENT PRIMARY KEY,  order_date DATE,  customer_id INT.  FOREIGN KEY (customer_id) REF... 0 row(s) ffected
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76 ® ) CREATE TABLE Order_Details (

7 order_id INT,
7 product_id INT,
7 quantity INT CHECK (quantity > 0),
80 PRIMARY KEY (order_id, product_id),
81 FORETGN KEY (order_id) REFERENCES Orders(order_id),
82 FORETGN KEY (product_id) REFERENCES Product (product_id)
83 )
Output
1 Acton Output o
4 Tme  Acton Message

© 13 153945 CREATE TABLE Order_Detais (order idINT. product idINT, quantty... Orowis)affected
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91  INSERT INTO Category (category)

92 VALUES ('Bikes'),('Accessories’),('Clothing’),(Maintenance'),( Electric Bikes');
93
Output
) Action Output -
& Tme  acon Message

5 1105752 INSERT INTO Category (category) VALUES (Bkes)(A... 5row(s)affected Records: 5 Duplicates: 0 Warings: 0
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94 -- INSERT DATA INTO PRODUCT|
556 DISERT INIO product (product_nane, price, quantity, produce_description, category._id)

96 VALUES ('Mountain Bike’,’599.99',°10",'A robust bike for off-road adventures’;'1'),
97 (‘Helmet','49.99','25',"Saftey approved helmet for cyclists’s'2'),
9 (‘Cycling Gloves',"19.99","50", "Confortable gloves with grip padding’,'3"),
99 (*Puncture Kit','10.00",'100",'Essential maintenance for bike emergencies’s'4'),
100 (*Electric Folding Bike',’999.99","5","Conpact and versatile e-bike for city travel's's');
Output
[ Action Output i
+ Tme  acten Message

® 1 11:1345 INSERT INTO product (product_name, price, quantiy, product_description, category_id) VALUES (Mountain Bke'599.9."10'/A robust bke for ffoad adv... 5 row(s) afected Records: 5 Duplicates: 0 Wamings: 0




image15.png
102 -- TEST PRICE CONSTRAINTS (too much)
103 ®  INSERT INTO product (product_name, price, quantity, product_description, category_id)
104 VALUES (‘Gold EV Folding Bike','1599.99,"1","Golden € bike - Show off your bling in the city’s's');
105
106 -~ TEST PRICE CONSTRAINTS (too little)
107 ®  INSERT INTO product (product_name, price, quantity, product_description, category_id)
108 VALUES (‘Gold EV Folding Bike','0","1',Golden E bike - Show off your bling in the city’s's');
109
110 -~ TEST QUANTITY CONSTRAINTS
111 INSERT INTO product (product_name, price, quantity, product_description, category_id)
112 VALUES (‘Gold Ev Folding Bike',999.99',"-1","Golden € bike - Show off your bling in the city’s's');
Output
1 Acton Output o
+ Tme  acten Message
© 1 1171947 INSERTINTO product product_name, prce, quartay, product_descrption, caegory_id) VALUES (Gold EV Folding Bce'1599.95' T, Gokden Ebbke - Show ... Eror Code: 1264. 0t of range value fo column price’at row 1
© 2 111953 INSERTINTO product product_name, rce, quardy, product_descrption, category_id) VALUES (Gold EV Folding Bke' 01" Golden Ebike - Show ofyou... Eror Code: 3819, Check consirant product_chk_T'is violted.

o

3 111958 INSERT INTO product (product_name, price. quantiy. product_description,caegory_id) VALUES (Gold Ev Folding Bike'999.99:1" Golden E bike - Show

or Code: 3819. Check constraint product_chk_2 s violated
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114 -~ INSERT DATA INTO ADDRESS
115 @ INSERT INTO Address(address_type, house_name_no, street, town, city, country, postcode)

116 VALUES (‘Manufacturer’,’12’,’Factory Lane’,’Woking’, London’, UK’, GU22 8DY'),
117 (‘Customer’,’Ss’,’0ak Street’, Bristol’, Bristol’,Uk’, BS1 6PL'),
118 (‘Customer’,’s9", Highfield Road’, Manchester’, Manchester’, UK’, 'M14 6FP'),
119 (‘Manufacturer’,’21’, Industrial Park’,’Sheffield’, Sheffield’,'Uk’,’S9 1RF'),
120 (‘Customer’,Maes y Ffynnon',’Llandewi Velfrey’,’Cardiff’, Cardiff’', Uk’, CFL4 3UX');
Output
1 Action Output -
& Tme  acon Message

© 1174114 INSERTINTO Address(address_type. house_name o, stret. town, . courtry. postcodie) VALUES (Manufacturer 12 Factory Lane’ Woking. London’” . 5rows)affected Records: 5 Duplicates: 0 Warings: 0
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122 -- TEST ENUM (‘Manufacturer’, 'Customer’)
123 @ INSERT INTO Address(address_type, house_name_no, street, town, city, country, postcode)
124 VALUES (‘Maker','12','Factory Lane', Woking's'London’, UK’ 6U22 BOY')3
125
126 -- TEST NOT NULL
127 @ INSERT INTO Address(address_type, street, town, city, country, postcode)
128 VALUES (‘Manufacturer’,’Factory Lane', Wioking's'London’s"UK",6U22 8DY')3
129
130 -- TEST POSTCODE CONSTRAINT (Just numbers)
131 INSERT INTO Address(address_type, house_name_no, street, town, city, country, postcode)
132 VALUES ('Manufacturer’,’12',’Factory Lane’, oking',’London’, UK, '15205');
133
134 -~ TEST POSTCODE CONSTRAINT (Just letters)
135 ©  INSERT INTO Address(address_type, house_name_no, street, town, city, country, postcode)
136 VALUES ('Manufacturer’,’12',’Factory Lane’, Hoking',’London’, UK, 'ABCDE");
137
138 -- TEST POSTCODE CONSTRAINT (Mixed value)
133 ¢ INSERT INTO Address(address_type, house_name_no, street, town, city, country, postcode)
140 VALUES (‘Manufacturer’,'12',’Factory Lane’, Woking','London’, UK’ ,"A125R25");
Output
1 Acton Output o
+ Tme  acten Message

00000

1 11:5503 INSERT INTO Address(address_type. house_name_no, sreet. tonn, oty. county. postcode) VALUES (Maker 12 Factory Lane’ Woking’ London’. UK. GU.
2 115508 INSERT INTO Addressiaddress type. sireet town, cty, county, postcode) VALUES (Manufacturer Factory Lane’ Woking’ London'. UK. GU22 DY)

3 11:5521 INSERT INTO Addressiaddress _type. house_name_no, street, town, y. country. postcode) VALUES (Manufacturer’ 12’ Factory Lane’ Woking. London
4 115526 INSERT INTO Addressiaddress fype. house_name_no, stret, town, iy. country. postcode) VALUES (Manufzcturer’ 12’ Factory Lane' Woking. London
5 115531 INSERT INTO Addressladdress_type. house_name o, street, town, cty. courtiy. postcode) VALUES (Manufacturer’12. Factory Lane’ Woking''London’

Eror Code: 1265, Data tuncated for comn ‘address fype'at ow 1
Eror Code: 1364. Fed house_name_no’docsn have a defaut value:
Eror Code: 3819, Check consirant chk_postcode i vioated
Eror Code: 3819, Check consraint ‘chk_postcode i voated
Eror Code: 3819, Check consirant chk_postcode'is vilated.
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156 ®  INSERT INTO Customer (first_name, surname, date_of birth, mobile no, home_no, address_id, email address)

151 VALUES (*John’,’Smith’,’1985-06-15',@771234567', ", 2", ' john. smithgemail.con’),
152 (‘Emma’,’Baker’,’'1990-04-21','",’@2075765765",'3", "bakeregenail.co.uk’),
153 ('Lian’,’Brown’,’1957-63-10",@7775675912",'02075765432", 5", ' Liambrowngemail.con’),
154 (‘Olivia’,'Taylor','1995-11-12",67774321678"," ", 3", "Olivia. taylorgenail.con'),
155 ('Noah’,’Wilson’,'1992-61-05',@7776765432",'@1634567123", 5", "noahwilsongemail.con’);
156
Output
1 Action Output -
& Tme  acon Message

© 1134620 INSERT INTO Customer irt_name. sumame. date_of_bith, mobie_no, home_no, address id, cmai_aderess) VALUES (John' Smith' 1985-06-15.10771234...Srows)affected Records: 5 Duplicates: 0 Warings: 0
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157 CHECK CONSTRATINTS FOR EMAIL (no @)

155 ®  INSERT INTO Customer (first_name, surname, date_of birth, mobile no, home_no, address_id, email address)

155 VALUES (‘3o Smith', 1535-05-15', 9771334567 5 2" John. smithenail-con )5
100
161 CHECK COUSTRATINTS FOR EHATL (no doain)
1620 INSERT INIO Custoner (First_nane, surnone, date_of birth, mobile_no, hote_no, address_id, ensil_address)
165 VALUES (o, Smith', 155-0515', ‘977134567 5, 2"+ John. smithd')s
o |
out
() Action Output -
o [me [sn

Message
© 1135440 INSERT INTO Customer fist_name, sumame, date_of bith, mobie_no, home.no, address id,emal_acdress) VALUES (John' Smith 1985-06-15,0771234...Eror Code: 3819, Check constrant customer_chk_
© 2 135448 INSERTINTO Customer firstname, sumame. dete_of_bith, moble_no, home_no, addrss_id,emai_address) VALUES (John' St 198506-15.10771234 .. Eror Code: 3819, Check constint ustomer_chk i
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166 -~ INSERT DATA INTO MANUFACTURER TABLE
167 ®  INSERT INTO Manufacturer (manufacturer_name, contact_no, address_id)

168 VALUES ('CycleCorp',’62079876543",'1'),
169 (*Bikeborks','02076541230",'4"),

170 (*PedalPro’,’01787654321','1'),

171 (‘Urban Cycles',"02075432167°,'1°),
172 (*EcoRides’,’07712345678','4');

173

¢ Tme  Acen Messsge
© 1 140116 INSERTINTO Manufacturer ramfaciurer_name. cortact o, adress id) VALUES (CycleCorp, U2079676543. 1), (BieWorks',02076541230'4), (Pedal... 5row(s) affected Records: 5 Dupcates: 0 Warings: 0
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178 -- INSERT DATA INTO ORDERS TABLE
179 ®  INSERT INTO Orders (order_date, customer_id)

180 VALUES ('2024-01-25',°2'),('2025-01-01',1'),('2025-01-01","2"),('2024-12-24",4");
181
Output
[T Action Output -
& Tme  acon Message

© 1 142251 INSERT INTO Orders (order_date, customer_id) VALUES (2024-01-25.2),(2025-01-01" 1) (2025-01-01,2)(2024-1224.4) 4row(s) affected Records: 4 Duplicates: 0 Wamings: 0
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182 -~ INSERT DATA INTO FEEDBACK TABLE
183 @ INSERT INTO Feedback (feedback_type, order_id, product_id, rating, comments)

18 VALUES (‘Product’, NULL,'6’,’4’,'Great Quality!'),
185 (‘Service’,’l’, MULL,'S’,"Excellent delivery time'),
186 ('Service','2', MULL,'S’, Friendly staff'),|
187 (‘Product’, NULL ,’10°,'3, Decent value for money'),
18 (‘Product’, NULL ,'3',"2", Damaged due to weak packaging’),
185 ('Service’,'3’, MULL ,'4",’Good overall service'),
19 (*Product’, NULL,'7,"5", tould 100% buy again')s
Ouput
1 Acton Output o
¢ Tme  Acoen Message

© 1 143102 INSERT INTO Feedback fecdback ype, order_id. product id. rating. comments) VALUES  (Product. NULL6:#.Great Qualty). (Service'T. NULL'S".._ 7 row(s) affected Records: 7 Duplcates: 0 Wamings: 0
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193 ®  INSERT INTO Feedback (feedback_type, order_id, product_id, rating, comments)

16 VALUES (‘Product', MLL, MLL, 4", Greot Quelity!')s
105
196 - CHEOK COUSTRATINTS (Rating Not between 1)
157+ NSER TNTO reedback (feedbock_type; onder_id, prodict id; rating, comerts)
15 VALUES ('Product’, MLL, 6", 10", Great Guality!')s
Output
O Action Output B
o Jme [rn [

© 1 143541 INSERT INTO Feedback fleedback ype, ordr_id. product id. rating. comments) VALUES  (Product. NULL, NULL4" Great Quaity!) Eror Code: 3819, Check consirant feedback _chk_2 s vioiated.
© 2 143546 INSERT INTO Fesdback ficedback fype.orderd, product_id, ratng, commens) VALUES (Product’ NULL'6'"10-Great Qualty!) Eror Code: 3819, Check consirant feedback _chk_1'fs violated.
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200 -~ INSERT DATA INTO Order_details
201 ®  INSERT INTO Order Details (order_id, product_id, quantity)

202 VALUES (4, 5, 2), (25 75 4)s (35 10, 5), (1, 9, 1)
203
Output
1 Action Output -
+ Tme  acon Message

© 1 145053 INSERT INTO Order_Detais (order_id. product_id. quantiy) VALUES (4.8.2), 2.7.4). (3. 10.5). (1.9, 1) 4row(s) affected Records: 4 Duplicates: 0 Wamings: 0
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204 -~ ADDING ADDITIONAL ATTRIBUTE TO TABLE
205 ®  ALTER TABLE Orders

206 ADD COLUMN shipping status ENUM('Pending’, 'Shipped’, ‘Delivered’, 'Cancelled') DEFAULT ‘Pending’;
Output
1 Action Output -

+ Tme  acon Message

© 1152149 ALTER TABLE Ordes ADD COLUMN shipping_status ENUM(Pending.,‘Shipped:, Deivered:, Cancelled) DEFAULT Pendng’ 0row(s) ffected Records: 0 Duplcates: 0 Wamings: 0
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215 ®  INSERT INTO Invoice (invoice_id, order_id, customer_id, payment_status)

216 VALWES (11, 1, 1, ‘Paid’),
27 (245 2, 4, “Overdue’),
28 (355 3, 5, "Paid’),
219 (41, 4, 1, "Paid’);
20
Output
O Action Output o
4 Tme  Acton Message

© 1 0317:33 INSERTINTO Invoice fnvoice id. order id. customer d. payment_status) VALUES (1. 1. 1 Paid), (24, 2 4, Overdue), (35, 3. . Paid), 41,

Paid)  4row(s) ffected Records: 4 Duplcates: 0 Wamings: 0
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240 DELIMITER $$

201
242 © © CREATE PROCEDURE Process_order (

243 IN order_id INT,

224 IN required_quantity int

s L)

246

247 © Transaction: BEGIN

248 DECLARE order_exists INT DEFAULT 0;
249 DECLARE stock_level INT DEFAULT 0;
250 DECLARE payment_status VARCHAR(20);
251 DECLARE updated_rows INT DEFAULT 0;
252

253 -- 1 - Initiate Transaction

254 | START TRANSACTION;

255
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-- 2 - Verify Order Details (if order doesnt exist rollback)
SELECT COUNT(order_id) INTO order_exists

FROM Orders

WHERE order_id = order_id AND shipping_status = 'Pending’;

IF order_exists = © THEN
ROLLBACK;
LEAVE Transaction;
END IF;
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-- 3 - Stock Validation (if insufficent stock rollback)

SELECT MIN(Products.quantity - order_details.quantity) INTO stock_level
FROM Order_details

JOIN Product ON order_details.product_id = Product.product_id

WHERE order_details.order_id = order_id;

IF stock_level < @ THEN
-- insufficent stock
ROLLBACK;
LEAVE Transaction;
END IF;
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-- 4 - Update payment status (if not paid rollback)
SELECT payment_status INTO payment_status

FROM Invoice

WHERE order_id = order_id;

IF payment_status != 'Paid’ THEN
-~ NOT PAID

ROLLBACK;

LEAVE Transaction;
END IF;
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-- 5 - Update Stock Levels
UPDATE Product

J0IN Order_details ON Product.product_id = Order_details.product_id
SET Product.quantity = Product.quantity - Order_details.quantity
WHERE order_details.order_id = order_id;
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-- 6 - Update Shipping Status

UPDATE Orders
SET shipping_status = 'Shipped
WHERE order_id = order_id;
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-- 7 - Confirm Update was successful
SELECT Count (order_id) INTO updated_rows

FROM Orders

WHERE order_id = order_id AND shipping_status = 'Shipped';

IF updated_rows = @ THEN
-- Update failed
ROLLBACK;

LEAVE Transaction;

END IF;
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-- 8 Transaction Complete - COMMIT
COMMIT;
END$$

DELIMITER ;
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PRI NI

10
1

-- Orders --
CREATE INDEX idx_orders_custid_shipstatus
ON Orders (customer_id, shipping_status);

EXPLATN ANALYZE
SELECT order_id, order_date, shipping_status
FROM Orders
WHERE customer_id
AND shipping_status = 'Pending’;

2
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13 ®  CREATE INDEX idx_orders_orderdate

1 ON Orders (order_date);
15

16 0 EXPLAIN ANALYZE

17 SELECT order_id, customer_id, shipping status

18 FROM Orders

19 WHERE order_date BETWEEN '2024-01-01' AND '2024-12-31';

.
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-- Order _Details --
©  CREATE INDEX idx_od_productid
ON Order_Details (product_id);

o EXPLAIN ANALYZE
SELECT order_id, quantity
FROM Order_details
WHERE product_id

torid | Fer Rovs: | xports B | Wiap Col Contents 5

XPLAIN
- Indexclookup on Order_detais using dx_od_productd (product_i:

(cost=0.8 rows=3) (actual tme=0.0732..0.0797 roms=3oops...
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-~ Product -
. CREATE THOEX e _product_name
) s (|

> EXPLAIN ANALYZE
SELECT product_id, price, quantity
FROM Product
WHERE product_name LTKE ‘¥9ike’

Grid [ Pt ove: | xports B | Wiap Col Contents 5

PLAIN

Fier: (product.product_name lke %Bke’) (cost=0.75 rows=1) (actual tme=0.0791..0.0959 rows=2loops=1) > Table scan on P..
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CREATE INDEX idx_product_categoryid
ON Product (category_id);

EXPLATN ANALYZE
SELECT product_id, product_name, price
FROM Product

WHERE category_id
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-- 5. Invoice Table --
CREATE INDEX idx_invoice_paymentstatus
ON Invoice (payment_status);

EXPLATN ANALYZE
SELECT invoice_id, order_id, customer_id
FROM Invoice

WHERE payment_status

*Pending’;
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-- 6. Feedback Table --
CREATE INDEX idx_feedback_feedbacktype
ON Feedback (feedback_type);

EXPLATN ANALYZE
SELECT feedback_i
FROM feedback

WHERE Feedback_type = ‘Service's

, rating, comments
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-~ Category Table --

© © CREATE TABLE Category (
category_id INT AUTO_INCREMENT PRIMARY KEY,
category VARCHAR (30)

3
10

Output

(' Action Output =
¢ Tme  Acon

© 1 142844 USE AdvertureWorks_Cycles
© 2 142850 CREATE TABLE Category (category_id INT AUTO_INCREMENT PRIMARY KEY, ~category VARCHAR (30))
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11 -- Product Table --
12 © & CREATE TABLE Product (

5 product_id INT AUTO_INCREMENT PRIMARY KEY,

14 product_name VARCHAR(32),

15 price DECIMAL (5,2) CHECK (price > 0),

16 quantity INT CHECK (quantity >= 0 ),

17 product_description TEXT,

1 category_id InT,

1 FOREIGN KEY (category_id) REFERENCES category (category_id)

20
Ouput
1 Acton Output o

o tme e - o

© 1143306 USEAdventureWoks Cyces Orowt)afected 0000sec
© 2 143310 CREATE TABLE Categoy (category idINT AUTO_IN... Orow(s) ffected 0047sec

© 3 143958 CREATE TABLE Product (product_id INT AUTO_INCR.. Orowls)affected 0063sec




