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[bookmark: _Toc860085762][bookmark: _Toc1787723639]AdventureWorks Cycles
[bookmark: _Toc1359618467]AdventureWorks Cycles is a bicycle manufacturer with plans to enhance their productions with an online presence. This marketplace will allow customers to explore and purchase bicycles and accessories from manufacturers established around the globe. They are also able to customise their desired products to accommodate the customer’s desires. This type of service would require an adaptable and reliable database to support the company's operations and adapt to its growing demands. 
[bookmark: _Toc1499622524][bookmark: _Toc735252917]Database Design
Below is an Entity Relationship Diagram (ERD) for AdventureWorks Cycles. It presents the relationships between the entities with their own independent attributes. Primary keys are displayed with the abbreviation “PK” and the text is underlined whereas, foreign keys are displayed by “FK” and the text is in bold. Furthermore, a type of relationships between the entities are displayed with a ‘1’ and ‘M’ on the arrows. For example, a ‘1’ followed with an ‘M’ represents a one-to-many relationship. This means that one entity instance is associated with several instances of another entity. There are also ‘one-to-one’ relationships shown. For example, the diagram below shows that one product will have one customer. This shows that a single, individual product will only always have one customer. This ‘one-to-one' relationship represents the fact that two customers cannot purchase the exact same product in terms of the exact object, although they can purchase the sam type of product such as a mountain bicycle. [image: ]
Figure 1: Entity Relationship Diagram
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Figure 2: Normalized Tables for AdventureWorks database 
Above are tables representing the database structure for AdventureWorks Cycles following the principles of Third Normal Form (3NF) to ensure efficiency in organisation. [1] Each table represents a distinct entity consisting of attributes depending on a primary key. By referencing the primary keys, this allows the database to be more effective and easier to manage as it reduces redundancy. The tables are designed in a way so that the data is not duplicated. This makes it easier to read and amend if needed. For example, in the ‘Customer’ table, the attributes such as ‘name’ and ‘email’ depend on the customer ID. This separates the customer’s details from the other tables such as order detail linking these distinct entities through foreign keys. 
[bookmark: _Toc1316235590]Transactional Scenarios (ROLLBACK and COMMIT operation)  
Transactional scenarios include data changes that result from an interaction between two or more tables within the database. [2] Transactional scenarios include ‘ROLLBACK’ and ‘COMMIT’ operations. A ‘COMMIT’ operation means any changes made during a transaction within the database are made permanent and become permanent. However, a ‘ROLLBACK’ operation will delete all edits made by the current transaction between tables within the database. [3] This will only take place if there are not sufficient values within the attributes to carry out the transaction. For example, if a customer puts in a request to purchase a road bike, but there are no road bikes in stock, then the transaction will ‘ROLLBACK’ as the transaction operation is not possible. The main goal of this is to ensure data is consistent. 
The below screenshot shows the first step written for a transaction. 
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Figure 3: Setting Variables
The first step is to set the necessary variables for the transaction to be carried out. These variables include things such as ‘customer_id,’ ‘product_id’ and the ‘requested_quantity,’ along with the price of the product and the order status. These variables are needed for the transaction that involves the purchase of an item. For instance, if there is a scenario where ‘John Doe’ (customer_id = 1) would like to purchase two ‘Helmets’ (product_id = 3) then the order status is set as pending for the operation to check whether there is sufficient data to ‘COMMIT’ the operation or ‘ROLLBACK’ the operation.
Thus, the second step is to carry out these checks as shown in the screenshot below.
[image: ]
Figure 4: Checking Stock Availability
The above code queries the ‘products’ table to check the ‘stock_quantity’ of the desired product which in this scenario is two helmets. Once this information is gathered it will be stored within the ‘@stock_quantity.’
Thus, as there is only one helmet in stock, the ‘John Doe's order is not able to be fulfilled. This is where the next step is a ‘ROLLBACK’ operation as it is not possible to carry out the transaction. This is demonstrated below. This makes it so that the order is not carried out if the business is unable to do so. This ensures that the data remains consistent across all tables. [4] A message will also appear to inform the user of this that states ‘Insufficient Stock’. 
[image: ]
Figure 5: ‘ROLLBACK’ Operation
[bookmark: _Int_l92JOxuE]This operation is also great, it will help AdventureWorks Cycles maintain customer satisfaction as it avoids any human error from taking place by ensuring that products are not promised to customers if there is no stock of them. This is because consistency is maintained automatically. If there is insufficient stock, then the ROLLBACK operation will take place, and it will end here.
However, in a different scenario where there is sufficient stock, such as if ‘John Doe’ orders one helmet instead of two then the above step with be skipped and the step demonstrated below will be carried out. This is demonstrated with part of the code that has been captured below.
[image: ]

The above code makes it so that a new record will be inserted into the ‘orders’ table with the customer’s ‘customer_id,’ current date ‘CURDATE.’ Also, the ‘total_amount’ will default to ‘0’ and the order status will be set to ‘pending’ at this stage. This will only take place if there is sufficient stock for all items within a customer’s order.
The next step includes updating the ‘stock_quantity’ in the ‘products’ table as shown in the code below. 
[image: ]
[bookmark: _Int_sQS0e0GG]This will automatically deduct from the ‘stock_quantity’ of whatever products are in a customer’s order. For example, if ‘John Doe’ orders one helmet then one will be subtracted from the ‘stock_quantity’ of the helmets. This will be largely beneficial for AdventureWorks Cycles as it will ensure that their database is always consistent and up to date, avoiding human error and ensuring that all transactions are kept track of when orders are made. 
After this step is completed, the next step is to input data into the ‘orderdetail;’ table. This will include the product or products purchased and the quantity. This is demonstrated in the code below.
[image: ]
This code links the ‘order_id’ of the new order, the ‘product_id,’ the quantity and the price. However, the ‘product_id’ is not retrieved until the next step, which is demonstrated below.
[image: ]
This step calculates the total amount of the order and updates this in the ‘orders’ table. This code multiplies the ‘requested_quantity’ by the ‘product_price.’ This way, if a customer orders more than one item or multiple of the same items it will note every item and always produce a correct total price. Thus, once this step is completed the ‘total_amount’ column will be updated within the ‘orders’ table.
[bookmark: _Int_E4AMzzUg][bookmark: _Int_emfX1cZD]The step following this is to ‘COMMIT’ to the transaction, this is only if all steps are successful. This is the final step and makes all changes made throughout each step permanent and visible within the database. This step ensures that all aspects that the transaction affects are updated such as customer id, adding the new order and altering the stock levels. Once the transaction operation is at the ‘COMMIT’ stage, a message will show to the user stating, ‘Order placed successfully.’ This is demonstrated in the code below. 
[image: ]

[bookmark: _Toc448566899]Performance Enhancement
[bookmark: _Int_557mBGFN]Strategies have been implemented within the code to enhance performance. Performance enhancement is the act of improving how a database performs so that it can handle large quantities of data, requests, and various transactions without lagging response times or failures within the system. [5]
One performance enhancement used within the code for AdventureWorks Cycles’ database is indexing. These are used to enhance the speed at which queries are executed. This could include things such as indexing customers’ orders or searching for product details within an order item. These are known as secondary indexes.  A secondary index helps improve search queries without the strict need for primarily using primary keys. The code presented below are all examples of query execution speed enhancements.
Customer Order: This will quicken the process of linking orders to specific customers. This proves especially useful for when staff search for certain orders by their order ID or search for customers by name. This is particularly useful for when staff wish to search for past orders made by the same customer.
[image: ]
[bookmark: _Int_8V9eLhEv][bookmark: _Int_ZaJNwzvK][bookmark: _Int_J3Q9l9i3][bookmark: _Int_XH1w4Dz2]Product Details in Order Items: The code below will optimise queries used to retrieve product details data of an order. This will be especially useful for analytics and for the business to analyse what products are performing well and what products they should possibly discontinue, which will also optimise sales, which in turn will optimise profit and success. This further proves how a Database Management System (DMS) will greatly help their business. This can also assist the business with ensuring each order is correct before sending it to the customer. With a simple search, employees can check if a particular order was requested on a customer’s order.
[image: ]
Product Categories: The code below is to enhance the performance of category-based filtering, such as for solely bikes or for solely accessories. This will assist staff greatly when navigating product data.
[image: ]
[bookmark: _Int_kHj9Nt9r]Order status and Dates: The code below enhances the performance for search queries associated with order date and order status. This enhances the performance by minimising retrieval times but also by allowing employees to search for order data without having to use only primary keys.
[image: ]
[bookmark: _Int_9J7M46IJ][bookmark: _Int_bVrBSNQZ]The above sets of code are simply several examples of the numerous performance enhancements written within the code. Secondary indexes have a very important role in performance enhancement, especially regarding search queries that will be commonly executed within AdventureWorks Cycles daily business. This is because they improve data retrieval time and ensure search operations are optimised. This will improve user experience of the database and support smooth operation of the overall database when AdventureWorks Cycles use it day to day
[bookmark: _Toc915604343]Conclusion
[bookmark: _Int_d2dWrCi3]In conclusion, this Database Management System (DMS) created for AdventureWorks Cycles will support the business as it grows as it has an adaptable and strong design. This is because concepts such as 3NF are used to sort the data into tables. Consistency of data is guaranteed with transactional operations such as ‘COMMIT’ and ROLLBACK.’ Indexing will also help with this, enhance performance, and increase the execution time of search queries. This database design e sures that the business will run smoothly day to day, guaranteeing satisfaction and encouraging success for AdventureWorks Cycles as they grow within a competitive market.
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Input Prompt: Can you provide me with five values to fill every attribute in these tables? 
Input Prompt: Can you explain why I am receiving this error?
Input Prompt: Can you check the code for any errors please?
Input Prompt: Can you summarise the following material?
Input Prompt: Can you proof-read the following text?
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Customer

Customer_ID First name Surname Email Phone |Address Date purchased |pasword
1|John Doe john.doe@example.com  |987-654-3210 123 Elm Street, Springfield, IL, 62701 12/9/2024 |password123
2|Jane Smith jane.smith@example.com |876-543-2109 1456 Oak Avenue, Austin, TX, 73301 12/20/2024 |js2025secure
3|Alice Johnson alice.j@example.com 765-432-1098 789 Pine Road, San Diego, CA, 92101 10/7/2024 |alicePass456
4|Bob Brown bob.brown@example.com |654-321-0987 321 Maple Lane, Denver, CO, 80201 11/15/2024 |bob@123
5|Charlie |White charliew@example.com [543-210-9876 987 Birch Boulevard, Miami, FL, 33101 11/17/2024 |charlie2024!

Order

Order_id Customer_ID Order Date | Total Amount Order Status
1 1 Delivered
2] 2 1/2/2025 250.75|Delivered
3] 3 1/3/2025 89.99In transit
4 3 1/4/2025 300In transit
5] 4 1/5/2025 45.2|Not Delivered
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-- Step 7: Calculate the total order amount and update the order

UPDATE orders
SET total_amount = @requested_quantity * @product_price

WHERE order_id = @order_id;
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-- Step 6: Insert the order details (products and quantities)
INSERT INTO orderdetail (order_id, product_id, quantity, price_at_purchase)
VALUES (@order_id, @product_id, @requested_quantity, @product_price);
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image1b.png
START TRANSACTION;

IF stock_quantity < requested_quantity THEN
ROLLBACK;
SELECT 'Insufficient stock' AS message;
RETURN;;,

END IF;
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- Creating secondary indexes
CREATE INDEX idx_customer_id ON orders (customer_id);
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-- Step 5: Update the stock of the product

UPDATE products
SET stock_quantity = stock_quantity - @requested_quantity

WHERE product_id = @product_id;
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CREATE INDEX idx_products_category ON products (category);
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-- Step 8: Commit the transaction (finalize)
comurT;

-- Confirmation message
SELECT 'Order placed successfully’ AS message;
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Manufacturer

1|SpeedCycles Co. |contact@speedcycles.com 555-1234 www.speedcycles.com 123 Elm Street, Springfield, IL

2|TrailMasters Ltd. |info@trailmasters.com 555-5678 www.trailmasters.com 456 Oak Avenue, Austin, TX

Customisation

1 1[Custom Paint Job 100
2| 1[Carbon Fiber Wheels 250)
3| 2|Suspension Upgrade. 200)
4 2|Custom Seat 50
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CREATE INDEX idx_orders_order_date ON orders (order_date);
CREATE INDEX idx_orders_order status ON orders (order_status);
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-- Step 2: Check stock availability
SELECT stock_quantity

INTO @stock_quantity

FROM products

WHERE product_id = @product_id;
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-~ TRANSACTION

start transaction;

-- Start a transaction
START TRANSACTION;

-- Step 1: Set Variables (for example)

SET @customer_id = 1; -- Example customer ID
SET @product_id = 15 -- Example product ID (Road Bike)

SET @requested_guantity = 2;  -- Requested quantity

SET @product_price = 1200; -- Price of the product (e.g., Road Bike)

SET @order_status = 'pending’; -- Order status

-- Step 2: Check stock availability
SELECT stock_quantity

INTO @stock_quantity

FROM products

WHERE product_id = @product_id;
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CREATE INDEX idx_product_id ON orderdetail (product_i
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-~ Continue with your operations...
COMMIT; -- Commit the transaction if all is good

-- Step 4: Create a new order
INSERT INTO orders (customer_id, order_date, total_amount, order_status)
VALUES (@customer_id, CURDATE(), @, @order_status);

-- Get the newly created order ID
SET @order_id = LAST_INSERT_ID();
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