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[bookmark: _Toc186726791]Introduction
Overview of AdventureWorks Cycles Case Study
AdventureWorks Cycles is a well-established bicycle manufacturer headquartered in the bustling heart of the city. Over several decades, the company has earned a stellar reputation in the cycling industry, renowned for producing high-quality bicycles that cater to a wide range of cycling enthusiasts. Their product line includes road bikes, mountain bikes, hybrid models, and a variety of cycling accessories, all crafted with precision and excellence.
As part of its strategic initiative to modernize operations and extend its market reach, AdventureWorks Cycles has embarked on a project to develop an advanced online marketplace. This innovative platform is designed to provide cycling enthusiasts with an unparalleled shopping experience, allowing them to explore, purchase, and even customize bicycles and accessories from esteemed manufacturers across the globe. The goal is to create a seamless, user-friendly interface that caters to the diverse needs of its customers, enhancing both accessibility and convenience.
The primary challenge faced by AdventureWorks Cycles is the establishment of a robust data infrastructure that can support the ambitious goals of this new online platform. The company needs to ensure efficient management of user and manufacturer information, product listings, customer orders, and feedback. To achieve this, they require an optimal database solution that can handle the complexities of their business processes while maintaining data integrity and performance.
As a consultant, our role is pivotal in addressing these requirements. We are tasked with analysing the specific needs of AdventureWorks Cycles and proposing a comprehensive database design that aligns with their objectives. This involves creating a detailed database schema prototype, implementing the database using SQL statements, and ensuring that the system is capable of efficiently processing transactions and queries. Your expertise will contribute to the successful realisation of AdventureWorks Cycles' vision for a cutting-edge online marketplace, paving the way for future growth and innovation in the cycling industry.



[bookmark: _Toc186726792]Design Considerations
When designing a SQL database for AdventureWorks Cycles, it is essential to consider several key factors to ensure optimal performance, scalability, and data integrity. Below are the primary design considerations:
[bookmark: _Toc186726793]Normalization:
Ensure the database is normalized to at least the 3rd Normal Form (3NF). This process helps to eliminate redundancy and maintain data integrity by organizing data into tables where each table serves a unique purpose[4].

[bookmark: _Toc186726794]Scalability:
The database design should accommodate growth in data volume and user load without significant performance degradation. This includes planning for horizontal scaling (adding more servers) and vertical scaling (enhancing server capabilities)[2].

[bookmark: _Toc186726795]Efficiency:
Optimize queries and indexing to ensure quick data retrieval and efficient storage usage. Proper indexing strategies, including the use of primary keys and secondary indexes, can significantly enhance query performance.[1]

[bookmark: _Toc186726796]Data Integrity:
Use primary keys, foreign keys, and constraints to enforce data integrity and consistency. These elements help maintain accurate and reliable data relationships within the database.

[bookmark: _Toc186726797]Security:
Implement robust security measures to protect data from unauthorized access. This includes user authentication, access controls, and encryption of sensitive data to ensure that only authorized users can access and modify data.

[bookmark: _Toc186726798]Backup and Recovery:
Establish regular backup schedules and a comprehensive recovery plan to prevent data loss. Regular backups ensure that data can be restored in case of hardware failures, data corruption, or other unforeseen incidents.

[bookmark: _Toc186726799]Transaction Management:
Support ACID (Atomicity, Consistency, Isolation, Durability) properties to ensure reliable transaction processing[3]. ACID compliance guarantees that transactions are processed reliably and that the database remains consistent even in case of system failures.
1. Atomicity – the transaction must either be all or nothing and the user must know what state i.e. the transaction was successful, or the transaction was not successful.
2. Consistency- Guarantees that transactions modify tables in consistent and expected ways, ensuring that data adheres to predefined integrity rules.
3. Isolation- Guarantees the autonomy of transactions, ensuring that simultaneous transactions do not disrupt one another.
4. Durability- Guarantees the permanent preservation of all transaction results, even in the event of a system failure.

[bookmark: _Toc186726800]Documentation:
Provide clear and comprehensive documentation for the database schema, queries, and procedures. Well-documented databases facilitate maintenance, updates, and onboarding of new developers or administrators.

By adhering to these design considerations, a SQL database can be robust, efficient, and capable of supporting complex applications and data management tasks effectively.
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Manufacturer – A manufacturer can register for the for the database. They can then register their products. A manufacturer can have many products.
Products – Registered products can belong to a category.
Categories – Categories define what kind of product it is. There are many categories, and a product can belong to many categories.
Customers – A customer can register for the database – they can place orders and leave reviews. A customer can place many orders and leave many reviews.
Orders - An order can be placed by a customer. A customer can place many orders.
Order Details - This provides the items placed in an order. An order can contain one or many items.
Feedback – A customer can leave feed back on one or many products. 
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[bookmark: _Toc186726804]Table Creation 
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[bookmark: _Toc186726805]Insert Data into tables.
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[bookmark: _Toc186726806]Constraints
[bookmark: _Toc186726807]Primary Key constraints
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[bookmark: _Toc186726808]Foreign Key constraints
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[bookmark: _Toc186726810]Performance Tuning Enhancement
To improve the performance of frequently executed data queries in the Adventure Works Cycles database, we need to identify the most used queries and consider adding secondary indexes to optimize them. Here are some common queries.
[bookmark: _Toc186726811]Common Queries
1. Customer Orders:

· Query to retrieve all orders for a specific customer.
· Query to get the details of a specific order.

[image: A screenshot of a computer

Description automatically generated]


[image: A screenshot of a computer

Description automatically generated]
2. Product Searches:
· Query to search for products by name.
· Query to list products by category. [image: A screenshot of a computer
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3. Inventory Management:
· Query to check the stock levels of products.
· Query to get the details of suppliers for specific products.
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4. Sales Analysis:
· Query to analyse sales data by date range.
· Query to generate sales reports by product or category.
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[bookmark: _Toc186726812]Index recommendations
By creating indexes, the following can be achieved.[1]
· Filtering and searching- Indexes on columns frequently used in where clauses and joins significantly improve query performance.
· Data retrieval efficiency- Indexes reduce the number of rows scanned, making data retrieval faster.
· Query Optimization – Proper indexing helps the database engine optimize queries and use resources efficiently.
[bookmark: _Toc186726813]Customer Orders
Index on Customer ID -This will speed up queries that filter orders by customer.
Index on Order ID – This will improve Performance for queries retrieving orderdetails for specific orders.
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[bookmark: _Toc186726814]Product Searches
Index on Product name- This will speed up searches for products by name, especially if the name is part of a “Like” clause.
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[bookmark: _Toc186726815]Sales Analysis
Index on Order date – This will improve performance for queries analysing sales data by date range.
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[bookmark: _Toc186726816]Transaction Scenario
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[bookmark: _Toc186726819]Conclusion
In conclusion, the comprehensive database design for AdventureWorks Cycles is pivotal in realizing their vision of an advanced online marketplace. By adhering to essential design considerations such as normalization, scalability, efficiency, data integrity, security, and transaction management, we can ensure a robust and reliable database infrastructure. This infrastructure will not only support the ambitious goals of the new platform but also provide a seamless and user-friendly experience for cycling enthusiasts worldwide.
Our meticulous approach in analysing the specific needs of AdventureWorks Cycles and implementing a well-structured database schema will enable efficient management of user and manufacturer information, product listings, customer orders, and feedback. Furthermore, the incorporation of ACID properties guarantees reliable transaction processing and data consistency, which are crucial for maintaining the integrity and performance of the system.
As consultants, our expertise and dedication to delivering an optimal database solution will contribute significantly to the successful modernization of AdventureWorks Cycles' operations. By providing clear documentation and ensuring the system's capability to manage complex queries and transactions, we pave the way for future growth and innovation in the cycling industry. AdventureWorks Cycles is poised to enhance its market reach and continue its legacy of excellence, thanks to the robust data infrastructure that underpins its new online marketplace.
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Create Database

CREATE DATABASE CycleDB;
USE Cyclens;

Create Manufacturers Table

CREATE TABLE Manufacturers (

ManufacturerID INT PRIMARY KEY AUTO_INCREMENT,
Name VARCHAR(10@) NOT NULL,
Country VARCHAR(52)

Create Categories Table

CREATE TABLE Categories (

)5

CategoryID INT PRIMARY KEY AUTO_INCREMENT,
Categoryllame VARCHAR(192) NOT NULL
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-- Create Products Table
CREATE TABLE Products (

ProductID INT PRIMARY KEY AUTO_INCREMENT,
Productiame VARCHAR(10@) NOT NULL,
Description TEXT,

Price DECIMAL(10, 2) CHECK (Price > 8), -- Check constraint to ensure price is positive
Quantity int, CHECK(Quantity>=d), -- check constriant to ensure quantity is greater than or equal to @

ManufacturerID INT,

FOREIGN KEY (ManufacturerID) REFERENCES Manufacturers(ManufacturerID)

-~ Create ProductCategories Table (Junction Table)
CREATE TABLE ProductCategories (

ProductD INT,
CategoryId IhT,

PRIMARY KEY (ProductID, CategoryId),

FORETGN KEY (ProductID) REFERENCES Products(ProductID),
FORETGN KEY (CategoryID) REFERENCES Categories(CategoryID)

-~ Create Customers Table
CREATE TABLE Customers (

).

CustomerTD INT PRIMARY KEY AUTO_INCREMENT,
Username VARCHAR(52) NOT NULL UNTQUE,
PasswordHash VARCHAR(255) NOT NULL,

Email VARCHAR(108) NOT NULL UNTQUE,

Firstliane VARCHAR(50),

Lastiame VARCHAR(50),

Createdat TIMESTAMP DEFAULT CURRENT_TIMESTAMP

-~ Create Orders Table
CREATE TABLE Orders (

)

OrderID INT PRIMARY KEY AUTO_INCREMENT,
OrderDate TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
CustomerTd INT,

FORETGN KEY (CustomerID) REFERENCES Customers(CustomerID)
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58 -- Create OrderDetails Table
59 ® & CREATE TABLE OrderDetails (

60 OrderDetailID INT PRIMARY KEY AUTO_INCREMENT,

61 orderIo TNT,

62 ProductID INT,

63 Quantity INT CHECK (Quantity > 6), -~ Check constraint to ensure quantity is positive

64 FORETGN KEY (OrderID) REFERENCES Orders(OrderID),

65 FORETGN KEY (ProductID) REFERENCES Products(ProductID)

6 s

67

68 -~ Create Feedback Table

69 ® ) CREATE TABLE Feedback (

7 FeedbackID INT PRIMARY KEY AUTO_INCREMENT,

7 CustomerTd INT,

7 ProductID INT,

7 Rating INT CHECK (Rating BETWEEN 1 AND 5), -~ Check constraint to ensure rating is between 1 and 5

7 Comment TEXT,

75 FORETGN KEY (CustomerID) REFERENCES Customers(CustomerID),

76 FORETGN KEY (ProductID) REFERENCES Products(ProductID)

7 s
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© 1 114122 CREATE DATABASE CycieDB 0000sec
© 2 114122 USECyceDB 10000sec
© 3 114122 CREATE TABLE Manufacturers (- ManufactureriD INT PRIMARY KEY AUTO_INCREMENT.  Name VARCHAR(100) NOT NULL.  Country VARCHAR(SD)) 1003256
© 4 114122 CREATE TABLE Categories ( CategarlD INT PRIMARY KEY AUTO_INCREMENT,  CategoryName VARCHAR(100) NOT NULL) 10031 sec.
© 5 114122 CREATE TABLE Products ( ProductiD INT PRIMARY KEY AUTO_INCREMENT, ~ ProductName VARCHAR(100) NOT NULL, ~ Desciption TEXT. - Price DECIMAL(10, 2) CHECK (Pice > ), ~ Check constrintto ensure price s postive  Quartiy rt, CHECK(Quanty>=0). — check constfiant to ensure quantty s reater than or equalto 0 .. 10.031 sec:
© 6 114122 CREATE TABLE ProductCategories ( ProductiD INT,  CategorylD INT.  PRIMARY KEY (ProcuctD, CategorylD).  FOREIGN KEY (ProductiD) REFERENCES Products(ProductiD).  FOREIGN KEY (CategoryID) REFERENCES Categories(CategorylD)) 10031 sec
© 7 114122 CREATE TABLE Customers (- CustomerlD INT PRIMARY KEY AUTO_INCREMENT.  Usemame VARCHAR(50) NOT NULL UNIQUE, ~ PasswordHash VARCHAR(255) NOT NULL, ~ Email VARCHAR(100) NOT NULL UNIGUE,  FirstName VARCHAR(S0),  LastName VARCHAR(S(). ~ CrestedAt TIMESTAMP DEFAULT CURRENT_TIM... 10.032sec:
© 8 114122 CREATE TABLE Orders ( OrderlD INT PRIMARY KEY AUTO_INCREMENT, ~ OrderDate TIMESTAMP DEFAULT CURRENT_TIMESTAMP.  CustomerlD INT.  FOREIGN KEY (CustomerlD) REFERENCES CustomersCustomeriD)) 100155ec
© 9 114122 CREATE TABLE OrderDetais  OrderDetailD INT PRIMARY KEY AUTO_INCREMENT, ~ OrderlD INT.  ProductiD INT.  Quarddy INT CHECK (Quantity > ), ~ Check constraintto ensure quanity s postive  FOREIGN KEY (OrderlD) REFERENCES Orders(OrderlD).  FOREIGN KEY (ProductiD) REFERENCES Products(ProdctD) ) 100475ec
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-~ Use the CycleDs database
USE Cyclens;

-~ Insert Manufacturers
INSERT INTO Manufacturers (Name, Country)
VALUES

(Trek’, "Usa’),

(Giant’, "Taiwan’),

(*Specialized’, "UsA'),

(*Cannondale’, "Usa’),

(Bianchi’, "Italy’),

CBell’, UKD,

(Biktrix’,"Canada’);

-~ Insert Categories
INSERT INTO Categories (Categorylame)
VALUES

(“Mountain Bikes'),

(*Road Bikes'),

(*Accessories'),

(Electric Bikes'),

(Hybrid Bikes');

Insert Products
INSERT INTO Products (Productlame, Description, Price, Quantity, ManufacturerID)
VALUES

(*Trek Marlin 5, ‘Mountain bike with 21 speeds’, 550.08, 10, 1),

("Giant Contend 3', 'Road bike with aluminum frame’, 750.00, 15, 2),
(*Specialized Stumpjumper’, ‘Full-suspension mountain bike', 3000.60, 5, 3),
(*Cannondale Quick 4', "Hybrid bike for all-around use', 700.00, 20, 4),
(*Bianchi Infinito CV', 'Premium road bike with carbon frame', 4060.00, 8, 5),
(*3uggernaut Ultra Duo 3 ST', 'Electric Bike for multipurpose use’, 2500, 10,7),
(Kutty Fs', "Lightweight foldable electric bike', 780, 3,7),

("Cycling Helemet', ' An essesntial safety iten’, 40,100,6);
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-- Insert ProductCategories
INSERT INTO ProductCategories (ProductID, CategoryID)
VALUES

(1, 1), -~ Trek Marlin 5 in Mountain Bikes

(2, 2), -~ Giant Contend 3 in Road Bikes

(35 1), -~ Specialized Stumpjumper in Mountain Bikes
(45 5), -- Cannondale Quick 4 in Hybrid Bikes

(55 2), -~ Bianchi Infinito CV in Road Bikes

(65 4), - Juggernaut Ultra Duo in Electric Bikes
(7, 4), -~ Kutty FS in Electric Bikes

(8, 3); - Cycling helmet into Accesories

-~ Insert Customers
INSERT INTO Customers (Username, PasswordHash, Email, Firsthiame, Lasthiame)
VALUES

(*jon_jones’, "hashed_password_1', 'jon@exanple.con’, 'Jon', 'Jones'),

(‘barry_smith', 'hashed_password_2', 'barry@example.com’, 'Barry’, 'Smith'),
(*rob_johnson’, 'hashed_password_3', 'Rob@example.com’, 'Rob’, 'Johnson'),
(*jane_brown’, 'hashed_password_4', 'jane@exanple.con’, ‘Jane', 'Broun’),

(*charlie_davis', 'hashed_password_5', 'charlie@exanple.con’, 'Charlie’, 'Davis');

- Insert orders
INSERT INTO Orders (CustomerID)
VaLUES

(1), -~ Order for Jon Jones
(2), -~ Order for Barry Smith
(3), -~ Order for Rob Johnson
(4), -~ Order for Jane Brown
(5); -~ Order for Charlie Davis
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147 -- Insert OrderDetails with Multiple Products per Order
185 ®  INSERT INTO OrderDetails (OrderID, ProductID, Quantity)

149 VALUES
150 (1, 1, 2), - Order 1: 2 Trek Marlin 5 bikes
151 (1, 4, 1), - Order 1: 1 Cannondale Quick 4 bike
152 (2, 3, 1), - Order 2: 1 Specialized Stumpjumper bike
153 (2, 2, 1), - Order 2: 1 Giant Contend 3 bike
154 (3, 4, 1), - Order 3: 1 Cannondale Quick 4 bike
155 (3, 5, 1), - Order 3: 1 Bianchi Infinito CV bike
156 (4, 5, 1), - Order 4: 1 Bianchi Infinito CV bike
157 (4, 1, 1), - Order 4: 1 Trek Marlin 5 bike
158 (5, 2, 2), - Order 5: 2 Giant Contend 3 bikes
159 (5, 3, 1); - Order 5: 1 Specialized Stumpjumper bike
160
161
162 -~ Insert Feedback
163 ®  INSERT INTO Feedback (CustomerID, ProductID, Rating, Coment)
164 VALUES
165 (1, 1, 5, “Great bike for the price!'),
166 (2, 3, 4, "High-quality bike but expensive’),
167 (3, 4, 5, ‘Perfect hybrid bike for daily use'),
168 (4, 5, 4, 'Smooth ride and excellent build'),
169 (5, 2, 3, "Good bike but a bit overpriced');
170
71
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163 - Test prisary key constraint on Manufacturers table
164 -- This should fail because HanufacturerID iz the primary key and must be unique
165 ¢ INSERT INTO Manufacturers (HanufacturerID, Name, Country)

166 VALUES (1, ‘Ouplicate Manufacturer', "Unknown')s

168 -- Expected result: Error due to duplicate prisary key value
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-~ Expected result: Error due to duplicate primary key value

Test foreign key constraint on Products table
This should fail because ManufacturerID 999 does not exist in Manufacturers table

INSERT INTO Products (ProductNiame, Description, Price, Quantity, ManufacturerID)

201 VALUES (‘Test Product’, 'Description’, 100.08, 10, 999);
202
203 -~ Expected result: Error due to invalid foreign key reference
Output
1 Acton Output o
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215 - Test check constraint on Products table
216 -~ This should fail because Price must be greater than 0

217 ©  INSERT INTO Products (ProductName, Description, Price, Quantity, ManufacturerID)
218 VALUES (‘Invalid Price Product’, 'Description’, -10.08, 10, 1);

219

220 -~ Expected result: Error due to violation of check constraint on Price

Output

1 Acton Output o
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© 70 141734 INSERT INTO Products (ProductName, Descrption. Price, Quanty. ManufactureriD) VALUES (Invaid Price Product’, Descrptin, ... Eror Code: 3819, Check consirant products_chk_T'i vilated 0000sec
© 71 141851 INSERT INTO OrderDetais (OrderlD., ProductiD, Quantity) VALUES (1. 1,-5) Enror Code: 3819. Check constraint ‘orderdetais_chk_T'is violated. 0000sec
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321
220
323
324
3250
326
327
328
329
330
331
332
333
334

| Resit rid | £ 4V Fiter Rowe: | xports B | Wiap Col Contents T5

OrderlD _ OrderDate Frsteme_ Lastame _Email

» 2 041207 13:4607 Bary  Smth  baryGexample.com
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208 -~ Queries

299
3000 UsE cyclevs;

301

302 - Query to get the detsils of 3 specific order

303 seLect

304 o.0rder10,

305 o.0rderdate,

305 c.Firstiiane,

307 c.Lasthane,

308 p-Productiiane,

309 od.quantity,

310 p.price,

s (od.Quantity * p.price) As Totslerice

312 FRow orders o

313 701N Orderdetails od ON 0.0rderID = od.OrderId

314 J0IN Products p ON od.ProductID - p.ProductId

315 J0IN Customers < ON o.CustonerID - c.CustomerID

35 WHERE 0.0rderID - 1;

317
| Resuit Grid | {43 Foter Rows: | Export: B | Wrap col Contert: T8

Orderd_ orderdate Frtiane Lsstiame _productiane Quantity Prce _ Totarice
e 2241207 13607 Jon Jones Trekarin 5 2 5000 100,00
1 2024-12-07 13:46:07  Jon Jones. Cannondale Quick4 1 700.00  700.00
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337 -- Query to search for products by name and include manufacturer name
338 e SELECT

339 p-ProductIn,
340 p-Productiiane,
a1 p-Description,
342 p.price,
343 p-Quantity,
344 p-HanufacturerIo,
45 Y|
345 FROW Products p
347 J0IN Manufacturers m ON p.ManufacturerId - m.ManufacturerId
348 WHERE p.Productliame LIKE ‘i’
349
350
| Resuit Grid | {43 Foter Rows: | Export B | Wrap ool Contert: T
ProductD _productiame Descrption Prce  Quantiy ManufactrerlD  Manufactreriame
e TrekMarin's Mountan bk with 21 spesds Er) T Trek
2 Gt Contend 3 Rosdbkewitummumfrane 75000 15 2 Gant
5 Specalzed Stumpimper  Ful-sspersion mounan b 0000 5 3 Specized
5 BanchiInfrito CV premumroad bike with carbon frame 000,00 3 5 Banch
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352

353 - Query to list products by category
348 SELECT
355 ¢.CategoryNane,
356 p-ProductID,
357 p-Productiiame,
358 p-Description,
359 p.price,
360 p-Quantity,
361 p-FanufacturerId
362 FROM products p
363 J0IN ProductCategories pc ON p.ProductID = pe.ProductID
364 J0IN Categories ¢ ON pe.CategoryID = c.CategoryID
365 ORDER BY c.CategoryName, p.Productiiame;
366
| ResultGrid | ] 4% Fiter Rovs: | Export: B | wrap Cal Content: T8
CategoryName _ ProductiD_ Productame Descrption P Quantty Menufectrerd
» | Hybrid Bikes 4 ‘Cannondale Quick 4 Hybrid bike for all-around use 70000 17 4
Mountangkes 3 Specilzed Stumpjumper  Ful suspension mountain bike 20000 5 3
Mountangkes 1 TrekMarins Mountain bike with 21 speeds. 000 4 1
RosdBies 5 Biandh Infnto CV Premium road bike withcarbon fiame  4000.00 & 5
RosdBies 2 Gant Contend 3 Road ke ith auminum frame 000 15 2
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379

380 - Query to check the stock levels of products with manufacturer informstion
3810 seLecT
382 p-ProductIn,
383 p-Productiiane,
384 p-Quantity,
385 m.tame A5 Manufactureriiane
385 FROW Products p
357 J0IN Manufacturers m ON p.banufacturerId - m.ManufacturerId
355 ORDER BY p.Productiame;
389
| Resuit Grid | {43 Foter Rows: | Export: B | Wrap oot Contert: T8
ProductD _productiame Quantity _ Manufactreriame
y s Biandh Infnto CV s Banch
4 ‘Cannondale Quick 4 20 Cannondale
8 Cyding Helemet 100 Bell
2 Gt Contend 3 5 Gant
s Jggemaut Uiz D 3ST 10 Bk
7 Koty FS 3 B
Results x
Output
O Action Output o
s Tme  men Messsge

© 1140415 SELECT pProcuctiD. pProduciNeme, pQuentty.  mName AS ManuocturerName FROM Product p JOIN Mamfacturers m ON p ManufactrerD

Man.. 8row(s) retumed
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391 -- Query to get the details of suppliers for specific products
392 8 SELECT

393 p-ProductID,
304 p-Productiiame,
395 p-Description,
39 p.price,
397 p-Quantity,
30 m.HanufactureriD,
399 m.Name AS Manufactureriiame,
00 m.Country AS ManufacturerCountry
01 FRoM Products p
402 J0IN Manufacturers m ON p.ManufacturerID = m.ManufacturerID
 Result Grid | f] 4% Fiter Rows: | Export: B | wrap Cal Content: T8
ProductlD_ productiame Desapton Prce Quantty MenufactrerlD Menufactureriame _ ManufactrerCountry
» s BanchiInfto CV. Premium road bike with carbon frame. 4000.00 & 5 Banchi Toly
4 ‘Cannondale Quick 4 ‘Hybrid bike for all-around use: 700,00 20 4 Cannondale UsA
8 Cyding Helemet An essesntial safety item 40.00 100 6 Bell [US
2 Gant Contend 3 Road bie ith auminum frame 7000 15 2 Gant Tainan
s Juggernaut UraDuo 3ST  Hectic Bke for mulfpurposeuse  2500.00 10 7 Bk Canada
7 KuttyFs Lightwecht foidable dlecrcbke 780,00 3 7 Bk Canada
H Specalzed Stumpiumper  Fullsuspension mountain bke 000 5 3 Specized usa
1 TrekMarin's Mountain bike with 21 speeds. s000 1 1 Trek usa
Result 6 x
Output
O Action Output o
¢ Tme  Acen Message

© 1140555 SELECT pPoduiD. pPoduciNome, pDescrplion. pPice, pQuantly, mManacturrD,  m Nome AS ManfoctuerName,  m Couriy AS Manu... Srow(s)retumed
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“- Query to analyze sales data by date range

o seLecT
o.0rderTd,
o.0rderDate,
c.CustonerID,
c.Firsthane,
c.Lastliame,
p-ProductIn,

p-Productiame,

od.Quantity,

p.Price,

(od.Quantity * p.Price) AS TotalPrice

FROM Orders o

J0IN OrderDetails od ON 0.0rderID = od.OrderID

J0IN Products p ON od.ProductID = p.ProductID

J0IN Customers ¢ ON o.CustomerID

c.CustomerID

WHERE o.OrderDate BETWEEN '2024-01-61' AND '2024-12-31°
ORDER BY o.0OrderDate;

| ResuieGrd | 8 o

| xports B | wrop ol Contens 5

CustomerD _Fistiiame _ LastName _ ProductiD _Productiiame

Quantty Price  TotaPrice

OrderlD__ OrderDate

[HE 20041217 11:46:37
1 0241217 11:46:37
2 20241217 11:46:37
2 0241217 11:46:37
3 20241217 11:46:37
3 20241217 11:46:37

Result 4 x

Output

3 Action Output -

.
o

Tme  acton

Jones

Jon
Jon

Bary.

Bary  Smith
Rob

Rob

1 140245 SELECT oOwerlD. oOuderDate, o CustomerlD,

TrekMarin 5
‘Cannondale Quick 4
‘Specialzed Stumpjumper
Gt Contend 3
‘Cannondle Quick 4
BanchiInfrito CV

cFrthame,  c.LastName,  p.ProductiD,

55000 1100.00
7000 700.00
3000.00  3000.00
75000 750.00
7000 700.00
2000.00  4000.00

P ProductName.  odQuantty.  pPrice.  (od Quantty "

Message
10row(s) retumed
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422
423
424
425
426
427
428
429
430
431
432
433
434

-- Query to generate sales report by product

SELECT
p-ProductID,

p-ProductName,

SuM(od.Quantity) AS TotalQuantitySold,
SUM(od.Quantity * p.Price) AS TotalRevenue

FROM OrderDetails od

JOIN Orders o ON od.OrderID = 0.0rderID
JOIN Products p ON od.ProductID = p.ProductID
GROUP BY p.ProductID, p.ProductName

ORDER BY TotalRevenue DESC;

| ResultGrid | £ 4% Fiter Rows:

| Export: Efg | wrap Cell Content

ProductlD  ProductName

TotalQuantitySold ~ TotalRevenue

Nh =W

Bianchi Infinito CV
Spedialized Stumpjumper
Trek Marlin 5
Cannondale Quick 4
Giant Contend 3

wunoNn

8000.00
6000.00
4950.00
3500.00
2250.00
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437 -- Query to generate sales report by category
438 © SELECT

439 c.CategoryID,
440 c.CategoryName,
441 SUM(od.Quantity) AS TotalQuantitySold,
442 SuM(od.Quantity * p.Price) AS TotalRevenue
443 FROM OrderDetails od
444 JOIN Orders o ON od.OrderID = o.0rderID
445 JOIN Products p ON od.ProductID = p.ProductID
446 JOIN ProductCategories pc ON p.ProductID = pc.ProductID
447 JOIN Categories c ON pc.CategoryID = c.CategoryID
448 GROUP BY c.CategoryID, c.CategoryName
449 ORDER BY TotalRevenue DESC;
| ResultGrid | {43 Fiter Rows: | Export: Y | wrap cel Content: T8
CategoryID  CategoryName TotalQuantitySold TotalRevenue
» |1 Mountain Bikes 11 10950.00
2 Road Bikes 5 10250.00
5 Hybrid Bikes 5 3500.00
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266 -- Performance Tuning Enhancement

267
268 -- Customer Orders--

269

270 ®  CREATE INDEX idx_orders_customerid ON Orders(CustonerID);

271 -~ This will speed up queries that Filter orders bt customer.

272

273 @ CREATE INDEX idx_orderdetails_orderid ON OrderDetails(OrderID);

274 -- This will improve performance for queries retriving order detials for specific orders.
275

276

277 -- Product Searches--

278

279 @ CREATE INDEX idx_products_productname ON Products(Productliane);

280 -- This will speed up searches for products by name especially if the name is a part of a "like” query.
281

282 @ CREATE INDEX idx_products_categoryid ON Products(CategoryId);

283 -- THis will improve performance for queries listing products by category.

284

285

286 -~ Inventory Management--

287

285 ©  CREATE INDEX idx_inventory productid ON Inventory(ProductID);

Ouput
O Action Output -

s Tme  agen Vessge Ourton ) Fecn
© 1152631 CREATE INDEX e _orders_customend ON Ordes CusomerD) Orow(s)afected Records: 0 Duplcates:0 Wamigs: 0 0125560

© 2 152631 CREATE INDEX e _ordrdetis_orderd ON OrcerDetaisOrcerlD) Orow(s)afected Records: 0 Duplcates:0 Wamings: 0 0047560
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279 e
280
281
282

Output
3 Action Output -
& Tme aaen Message

© 1 153943 CREATE INDEXidx products productname ON Producs(FroductName) 0row(s) ffected Records: 0 Dupicates: 0 Wamings: 0
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290
201
2020

203

204
205
296
207

208
209

Sales Analysis-

Output

O Action Output -
+ Tme  acten Message
© 1 154444 CREATE INDEXidx orders orderdete ON Orders(OrderDate) 0row(s) ffected Records: 0 Dupicates: 0 Wamings: 0
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-~ Transaction scenario

-~ Call Procedure
CALL Processorder();

DELTMITER //

CREATE PROCEDURE ProcessOrder()
& BEGIN
DECLARE EXIT HANDLER FOR SQLEXCEPTION
o BEGIN

-~ Rollback the transaction on any SOL error

ROLLBACK;

SELECT *Transaction rolled back due to an error.’ AS Status;
END;

-~ Start the transaction
START TRANSACTION;

-~ Step 1: Insert a new order
INSERT INTO Orders (CustomerID)
VALUES (1); -- Assuming CustomerID 1 for this example

-~ Retrieve the last inserted OrderID
SET @last_order_id = LAST_INSERT_ID();

-~ Step 2: Update product quantities
UPDATE Products

SET Quantity = Quantity - 500

WHERE ProductID = 1;

UPDATE Products
SET Quantity - Quantity - 100
WHERE ProductID = 4;
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-~ Check if the quantities are not negative (this simulates a stock check)
IF ((SELECT Quantity FROM Products WHERE ProductID = 1) < 6) THEN

SIGNAL SQLSTATE '45000° SET MESSAGE_TEXT = 'Not enough stock for product 1';
- eI

IF ((SELECT Quantity FROM Products WHERE ProductID = 4) < 6) THEN
SIGNAL SQLSTATE '45000° SET MESSAGE_TEXT = 'Not enough stock for product 4’5
- eI

-~ Step 3: Insert order details
INSERT INTO OrderDetails (OrderID, ProductId, Quantity)
VALUES

(@last_order_id, 1, 6),

(@last_order_id, 4, 500);

-~ Commit the transaction
comnT;
SELECT "Transaction committed successfully.’ AS Status;
- e //

DELIMITER ;

-~ Call Procedure
CALL Processorder();
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325

3258 -~ Call Procedure

327 CALL Processorder();

328

329 select * from products

330

| Resuit Grid | ff Fiter Rovs: | Exports B | Wrap cot Contert: T8
St

b [Transaction committed successfuly.

Result 20 x

Output
3 Action Output -

& Tme aaen

1 14:4554 CALL ProcessOrder)

2 144720 ELMITER // CREATE PROCEDURE ProcessOrder() BEGIN  DECLARE EXIT HANDLER FOR SQLEXCEPTION  BEGIN  ~ Rolback the transaction on an
3 1448.07 CREATE DATABASE CyckeDB

4 144825 DROP PROCEDURE IF EXISTS ProcessOrder; CREATE PROCEDURE ProcessOrder() BEGIN  DECLARE EXIT HANDLER FOR SQLEXCEPTION  BEGIN

5 14:48:37 CALL ProcessOrder)

00000

Message
1 ow(s) retumed
Eror Code: 1064. You have an error in your SQL syntax; check the
Eror Code: 1007. Cant create database cycledb: database exists
Orow(s) affected
1 rowis) retumed
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18 -- Call Procedure
19 CALL Processorder();
20
21

et Grid | s R
St

| xports B | wiop ol Contens T8

[Transaction committed successfuly.
sult 34 x
utput
| Action Output -
% Tme  Acton Message

8 15:13:35 DROP PROCE... Eror Code: 2014 Commands ot of sync: you can' runthis command now
9 15:13:44 CALL ProcessO... Trow(s)retumed
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select * fron orders

-~ Call Procedure

AL Processorder();

select * from oroducts

csuttGrid | 43 Fiter v

OrderlD__ OrderDate

frorer-

241217 1146137
0241217 11:46:37
20241217 11:46:37
0241217 11:46:37
20241217 11:46:37
20250102 14:48:37

| Action Output i

Tme  acton

| edt: ) B B | porimports Y ) | wrep ot Contert: T
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378
379 ©  select * from orders

350
| ResuieGrd | 8 o et oy B 5 | Bortimports B B | Woap ot Conterts T8
e Orderdate Costarna®
YT wenviee 1
> msnvies 2
5 menvies s
i menvinew s
s mipvinew s
5 asoruey 1
5 owsorisize o
.
orders 35 x
Oupt
3 cion uipt g
c tme e Mesage

7 151335 DROP PROCE... Runring.
8 15:13:35 DROP PROCE... Eror Code: 2014 Commands ot of sync: you can' ruthis command now

4
)

© 9 151344 CALL ProcessO... 1rom(e)retumed
© 10 15:1524 select *from ord... 7row(s)retumed
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3288 GALL ProcessOrder();
329
330 select * from oroducts

Resitorid | | rir v | xports B | Wiap ol Contents T5
e
. Transacton roed back due to an eror.

-
T Action Output -
e -

) 1 145819 CALL ProcessOrter) 1 row) retumed
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