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Case Study 1      Bookstore Database

Book Store Database

Problem Description
A small sized bookstore has been keeping track of its business mainly on paper. The owner is planning to grow her business. She would like to improve the bookkeeping, and as a result provide better service to customers, through a state-of-the-art database system. As she is not familiar with recent technology and tools, she would like to hire a college student who would develop such a system over the next summer. 

The new system will help the bookstore maintain details about books, publishers, customers, receipts/payments, etc. A book may be a textbook, a novel, a comic, a children’s book, or a cookbook. Publishers are the suppliers of the books. The bookstore buys books from different publishers. Typical customers of the store are libraries, institutions, or individuals such as students, faculty, and others. Customers may open an account with the store if they wish and receive a customer number. The bookstore is planning to build a website that will allow customers to perform certain activities on-line. 

When customers place an order on-line, they can pay either by a major credit card or store credit. If the transaction takes place in the store, then customers can pay by cash or check in addition to credit card and store credit. If the required number of copies is available for on-line orders, the store sends the books and updates the stock level. If the required number of copies is not available, the store may send a partial consignment, provided that it is acceptable to the customer.

The bookstore owner would like to send information about new books, new editions of a book, or deals to customers based on their profiles. If a customer were a faculty member at a university, then the owner would like to offer a free copy of a new textbook or a new edition of an existing textbook. If a customer were a student who liked reading science fiction, the owner would like to send monthly notices about new releases. Thus, the system should be able to identify potential customers of new books and new editions and generate reports that contain their contact information. 

The owner of the book store would also like to use this system as decision support tool. Every month she receives a list of new books from the publishers, and she has to decide which ones to order and how many. Before she decides, she checks her database and goes through the sales data for the past six months to see how many books of that particular author were sold, how many books on related topics were sold, how many books in similar areas were returned, etc. Moreover, she has to make decisions about her existing stock. The new system will prepare every week a list of books that fall under a certain level of availability. She then has to decide whether she wants to replenish her stock or not. In addition to checking her sales data she also checks the reviews received for that book, reviews for all books by that author, reviews on similar books by other authors, etc. After checking all this information she will decide how many copies to order, if any. 

Database Design

The following are the main entity types of the bookstore database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.
1. Customer: The main attributes are customer identification number, name, address, reading preferences, and profession.

2. Customer History: The main attributes are history identification number, ISBN of the book ordered, date of order, date of delivery, quantity delivered, and comments.

3. Book: The main attributes are ISBN, title, author, amount in the inventory, price, subject area, and year of publication.

4. Publisher: The main attributes are publisher identification number, name, address, and contact number.

5. Transaction: The main attributes are transaction number, number of books sold/bought, and amount of money involved in the transaction. 

Access Application Development
The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database: 
Queries:

1. Every holiday season, the bookstore sends coupons to the top 10% of its customers. Customers that have spent the most during the current year make the top of the list. Generate a list with names and addresses of these customers. 

2. College professors are targeted when advertising new textbooks. List all customers who are college professors.

3. Students are the main customers for textbooks. The bookstore informs the students about promotions on textbooks, sends out coupons, and advertises new textbook editions. List all customers of the bookstore who are currently students in the nearby university.

4. Developing efficient search engines facilitates the process of retrieving the necessary information from the database. Create queries that do the following:

a. List all the books published by an author.

b. List all the books in a given subject area.

c. List the books that sold out quickly.

d. List the most popular authors.

e. List the month’s/year’s bestseller.

f. List the number of copies sold for a book in a specific subject area on a certain topic.

5. The new database helps the bookstore to manage the inventory in a more efficient way. List for each book the quantity on-hand and the quantity on-order.

6. The bookstore is interested to learn about customers’ satisfaction with its service. List the names of the customers who canceled at least three orders in the last month.

      Forms:

1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions (e.g., buy/sell transactions, books, customers, etc). These forms allow the user to add, update, and delete information about buy/sell transactions, books, customers, etc.

3. Create a form that allows the bookstore employees to browse through the names of the authors registered in the database. Create a subform to present for each author the list of books that they have published. 

4. Create a form that browses the publisher’s information. Create a subform that presents for each publisher a list of books that they offer.

5. You developed a few queries that enable retrieving information from the database. Create a form that allows the user to choose to run one of the queries. In this case you can use command buttons that, when clicked on, open one of the queries already created.  

6. Create a form that allows the user to choose the name of a customer, say from a combo box. Once the customer’s name is chosen, in a subform (included in this form) present all the buy transactions performed by this customer. Calculate the total amount of money the customer has spent so far.  

       Reports:

1. Report the name, address, profession, and amount of money spent by the top 10% customers of the current year. Customers that spend the most during the current year make the top of the list.

2. Report details about new books or new editions of books. 

3. Report a list of the bestsellers of the year. Include in this list the book title, author name(s), and ISBN.

4. Report the most popular authors of the year. Include in this list author name(s), list of the books written by them, the publication year for each book, and the name of the publisher.

5. Report monthly statements for customers who have an outstanding balance.

6. Create a report that will be used at the end of each month to present the monthly costs/revenues of the bookstore. This report should present the costs/revenues from the transactions, grouped by publishers. Create another report that groups the costs/revenues by book. A similar report is used at the end of the year to present the total revenues generated. Present the total monthly/yearly balance of the business.    

Visual Basic.NET Application Development

The main users of this database will be the bookstore employees. When users start using the application, they are asked to enter their user name and password in order to log in to the database. In the case of new users, they should be allowed to sign up. After successful login, we would like to display a list of activities they might like to perform. It is up to you to group the activities together. The following is an example of a list similar to what you will create. The list consists of Books, Customers, and Publishers. 

· If users choose the option “Books,” a new form opens that provides a list of activities that they can perform that involve books, such as the following: add a new book, update the information about a current book, delete the information about a book from the database, search the database and retrieve information about a particular book, etc.      

· If users choose the option “Customers,” a new form opens that provides a list of activities that they can perform that involve customers, such as the following: add a new customer, update the information about a current customer, delete the information about a customer from the database, set an order, cancel an order, search the database and retrieve information about a particular customer such as current balance, etc.  

· If users choose the option “Publishers,” a new form opens that provides a list of activities that they can perform that involve publishers, such as the following: add a new publisher, update the information about a current publisher, delete the information about a publisher from the database, search the database and retrieve information about a particular publisher such as a list of books provided, view the monthly/yearly revenues generated, set an order, cancel an order, etc.  

Web Extension

We mentioned in the project description that the bookstore customers may open an account if they wish. In this case, the bookstore will provide them with a customer number. With their customer number and a password that they will set, the customers will be able to log in to the database using their PC at home. They will be able to search for books, place orders, cancel orders, check their account status, update their personal information such as name and address, and submit reviews about books they have read. The customers, however, should not be allowed to add/update/delete information about other customers, books, or publishers.  

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above.
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