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YourStyle.co.uk Case Study

YourStyle.co.uk is an online fashion store selling a variety of fashion products to suit individual styles and at bargain prices too. Their database allows them to track product inventory levels and support their operations for fulfilling customer orders.

The current database schema for YourStyle.com is shown below. Please note that the database schema does not truly reflect a real world scenario as it has been simplified for examination purposes.

	Table
	Columns

	ProductCategory
	CategoryId, CategoryName, Description, ParentCategoryId

	Product
	ProductCode, CategoryId, ProductName, Description, SalePrice

	ProductItem
	ProductItemCode, ProductCode, Colour, Size, StockQuantity

	Order
	OrderNo, CustomerNo, OrderDate, DeliveryAddress, DeliveryCity, DeliveryPostcode, PaymentMethod

	OrderItem
	OrderNo, ProductItemCode, Quantity, PurchasePrice, DispatchDate, Status

	Customer
	CustomerNo, FirstName, Surname, DOB, ContactAddress, ContactCity, ContactPostcode, ContactPhoneNo, ContactEmail, Password


Table 1: Current database schema for YourStyle.co.uk (Note: key fields for each table have been underlined)
Where:
	Table
	Description

	ProductCategory
	Contains a list of product categories and subcategories.

	Product
	Contains details of fashion products sold by YourStyle.

	ProductItem
	Contains the stock available for each product and by colour and/or size, if applicable.

	Order
	Contains details of orders placed via YourStyle.co.uk

	OrderItem
	Contains details of the individual product items purchased with an order. This allows customers to purchase multiple items at a time. Ordered product items may have a status of Pending, Dispatched, Delivered or Cancelled.

	Customer
	Contains details of registered customers on YourStyle.co.uk


Table 2: Database schema description

SECTION A
ANSWER ALL QUESTIONS IN THIS SECTION

Question 1
a. Using the YourStyle.co.uk case study above, write out the SQL code for the following queries:
i. Create the ProductItem table without the primary key and foreign key(s), but adding in all columns and column constraints including at least one check constraint.
(3 marks)
ii. Add the primary key to the ProductItem table.
(2 marks)
iii. Add the foreign key(s) to the ProductItem table.
(2 marks)
iv. Create the OrderItem table with the primary key and foreign key(s), as well as any column constraints including at least one check constraint.
(5 marks)
b. Write out the SQL code to execute the following queries on the YourStyle.co.uk database:
i. List the customer number, name, email and phone number of all customers registered on YourStyle.co.uk based in Swansea and sort by customer name.
(2 marks)
ii. List the following details of all orders placed, sorted by most recent orders:
· the order number, order date and customer number;
· and each of the product items ordered, showing the product item code, quantity ordered, purchase price and total price paid for each product item.
 (4 marks)
iii. List all products, including the product code, name, colour, size and available stock of all product items with less than 15 items in stock.
(4 marks)
iv. What is the total sum of all orders placed in March and April?
(3 marks)

 (Total 25 marks)



Question 2
Security is of paramount concern when using multi-user systems and is an important function of a Database Management System.
a. The Database Administrator is suspicious about the activities being performed by some users. Explain how the DBA may use the following in terms of providing security controls:
i. Authentication
ii. Access controls and user privileges
iii. Views
(9 marks)
b. With reference to the YourStyle.co.uk database, provide the SQL code for the following:
i. Add/change access control rights for the specified users as follows:
· Give read rights to the Customer table to the user P1501000
· Give update rights on the DispatchDate and Status columns of the OrderItem table to the users P150100 and P150099
· All rights to the OrderItem table should be removed from user P150001.
(3 marks)
ii. Taking into consideration confidentiality of data, create a view that provides a list of order details and delivery information that will be used by staff responsible for processing the dispatch of orders. The list provided by the view should:
· contain relevant information from the Order, OrderItem and Customer tables.
· make use of an appropriate filter.
 (6 marks)
iii. What is a trigger and how may it be used as a security mechanism? 
(2 marks)
iv. Differentiate between AFTER and INSTEAD OF Triggers, giving one example of how each may be used.
(5 marks)

(Total 25 marks)







SECTION B
ANSWER ONE QUESTION FROM THIS SECTION

Question 3
a. Transaction Support, Concurrency Control Services and Recovery Services are three closely related functions of the DBMSs to ensure that the database is reliable and in a consistent state: 
The ACIDity properties of transactions are used to provide this consistency and reliability. Define each of these properties and indicate if they are part of the concurrency control or recovery mechanisms of the DBMS.
(6 marks)
b. For YourStyle.co.uk, it is very important that product stock quantity levels are reliable, consistent and up to date at all times.
Write out a transaction to ensure this reliability and consistency while executing ALL the SQL statements required to: 
i. complete a new order (17050001), 
ii. consisting of product item, WDR0001-001, any quantity you like,
iii. whilst also ensuring the reliability and availability of stock.
(12 marks)
c. In order for the DBMS to provide multi-user concurrent access, the operations of user transactions may be interleaved. This, however, may result in three potential problems.
i. The lost update problem is an example of one of these problems. Define what a lost update problem is.
(1 mark)
ii. With reference to the transaction completed in the last question, 3b, explain how a lost update problem may occur if, for example, two users are executing similar order transactions concurrently and appropriate concurrency control measures are not in place. 
Note: You can use pseudocode to illustrate your explanation.
 (6 marks)
(Total 25 marks)

Question 4
a. The ANSI-SPARC architecture model identifies three levels of abstraction at which data items can be described: external, conceptual and internal levels.
i. What part of the database do each of the levels represent and what type of data is described at each of the levels?
(6 marks
b. A major objective of this three-level architecture model is to provide data independence. There are two kinds of data independence: logical and physical data independence.
i. With the aid of a diagram, distinguish between logical and physical data independence in relation to the ANSI-SPARC architecture model.
(10 marks)
c. A common internal schema change is the addition or modification of indexes.
i. Describe the purpose of an index in a database.
(2 marks)
ii. Distinguish between primary, clustered and secondary (non-clustered) indexes.
 (3 marks)
iii. Using the YourStyle.co.uk case study provide SQL code examples to create:
· a clustered index 
· a non-clustered index
 (2 marks)

iv. Explain what is referred to as an index-only plan?
(2 marks)
 (Total 25 marks)
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