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Case Study 2       Library Operations

Library Operations 

Problem Description
The main library at your university is having problems with its current system and is interested in developing a new system that will operate faster. The library carries the following items: books, journals, conference proceedings, reference textbooks, and copies of some recorded lectures on DVD. These items are loaned to members of various categories. 

Assume that the university currently has 20,000 undergraduate students, 6,000 graduate students, 5,000 faculty members, 4,000 staff, 500 part-time students, and 100 visiting scholars, and all are members of the main library. Also assume that the library has a total of 250,000 items. The university issues all members an ID that can also be used at the library. Students and visiting scholars have to renew their ID every semester. Faculty and staff ID are valid as long as they are still employed.

A member who borrows a DVD cannot take it outside the library and has to use the computers in the library to watch it. DVDs can be borrowed for a maximum of three hours. Journals and conference proceedings can be borrowed for two days, and reference textbooks can be taken on loan only overnight. Faculty and graduate students can borrow books for a period of three weeks; other students and visiting scholars can borrow them for two weeks; and staff can borrow books for only 1 week. The library charges its members for returning an item late. The following table presents the amount charged for each item that is overdue:

	Item
	Overdue charge

	Books
	$1/day

	Journals
	$5/day

	Conference Proceedings
	$5/day

	DVDs
	$1/hour

	Reference Textbooks
	$1/hour


	Member Category
	Items that can be borrowed
	Number of items

	Faculty
	Book, Journal, Conference Proceedings
	20

	Graduate student
	Book, Journal, Reference Textbook, DVD
	15

	Undergraduate student
	Book, Reference Textbook, DVD
	10

	Visiting scholar
	Book, Journal, Conference Proceedings
	5

	Part-time student
	Book, DVD
	5

	Staff
	Book
	3


The library has restrictions on the number of items that a member can borrow at a time. The following table presents the different member categories, the items they can borrow, and the maximum number of items they can borrow.

The library follows an international system for classification of items. Thus the coding scheme is fixed and cannot be changed arbitrarily. The classification is done subject-wise. For example, consider the number 521.43. The number 521 indicates Industrial Engineering, and 43 a subdivision within Industrial Engineering. Every item also has a unique access code. Using this code the librarian will be able to identify the type of the item (book, journal, DVD, etc.), the title, the author(s), and whether the item is on loan, overdue, or on shelf. 

Database Design

The following are the main entity types of the library 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. Member: The main attributes are member identification number, name, address, classification (faculty, graduate student, undergraduate student, visiting scholar, part-time student, and staff), etc.

2. Member History: The main attributes are history identification number, date the book was borrowed, due date, return date, amount charged in the case that the book was overdue, etc.

3. Item: An item in this database could be a book, journal, DVD, or conference proceedings. The main attributes of the entity type book are ISBN, title, author, number of copies owned, number of copies in the shelves, number of copies borrowed, subject area, year of publication, keywords, the condition in which the book stands (good/poor), etc. The main attributes of the entity type journal are item number, title, subject number, number of times published in a year, name of the research society affiliated with, etc. The main attributes of the entity type DVD are item number, producer, title, comments, subject, etc. The main attributes of the entity type conference proceedings are item number, title, date the conference was held, etc.

4. Employee: The main attributes are employee identification number, name, address, date hired, education, etc.

5. Publisher: The main attributes are publisher identification number, name, address, contact number, etc.

6. Transaction: There are two main transaction types performed in the library. One is the buy-transaction, which involves buying books from publishers, and the other is lend-transactions, which involves lending books to members. The main attributes of the buy-transaction entity type are transaction number, transaction amount (e.g., number of items bought), amount of money involved in the transaction, order date, order receiving date, etc. The main attributes of the lend-transaction entity type are transaction number, transaction amount, borrowing date, return date, due date, etc. 

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. The library is concerned about not having an item on the shelves when members ask for it. The library is interested to know for each item how many copies are on the shelves on average. Also, they need to know how frequently (how many times in a month) a particular item is reserved. This, and other information you could think about and present in here, will help the library to decide whether they need to purchase more copies of a particular item. 

2. The library is concerned about having items that are overdue, as overdue items disrupt the planning process. The library sends an e-mail (or mail, based on the member’s preference) notifying the member that the item is overdue and indicating the amount of fine due. List the members who have overdue items. The list should include the members’ name, address, and overdue amount, and title, ISBN, and author of the items overdue.

3. As mentioned above, the overdue items disrupt the planning process of the library. From a recent study performed, it was concluded that some of the members have the habit of returning an item late. The library wants to list the names of these members. The library is planning to restrict their rights for borrowing items.  

4. There are restrictions about the number of items that members can borrow from the library. Therefore, when members want to borrow a new item, the database should be checked to see how many items they have already borrowed. List all items currently borrowed by a member. 
5. At the beginning of every year, the library checks the condition of each book and sends orders to the publishers to replace the books that are in poor condition. List the ISBN, title, author, and publisher name and contact number for each book that is in poor condition.
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: buy-lend transactions, items, members, employees, publishers, etc. These forms allow the user to add, update, and delete information about transactions, items, members, publishers, etc.

3. Create a form that allows the user to search the database and retrieve information about an item of interest. The search can be done by title, subject, author, or keyword. The search should list all relevant items with their status (on-loan or on-shelf). If the item has multiple copies, the system should tell which copies are on-loan, which are overdue, and which are on-shelf. Once the item is located, the user should be able to reserve the item. Keep in mind the following: if there are no copies on-shelf, then the item cannot be reserved; there are restrictions on how many items members can borrow and how many days they can borrow the item for (details are given in the problem description). 

4. Create a form that allows the user to browse through the name of the authors registered in the database. Create a subform to present for each author the list of books that they have published. 

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

6. Create a form that allows the user to choose the name of a member, say from a combo box. Once the member’s name is chosen, in a subform (included in this form) present all the items borrowed by this member. Calculate and present the total amount of money due because of overdue items.  

Reports:

1. Report the name, address, and contact number of the publishers that the library does business with. For each publisher, present the total amount of money from buy-transactions in the current year. 

2. For each overdue item, prepare a report that includes the following: the title of the book, the author name, the date the book was borrowed, the date the book was due, the amount of money charged, and the name and address of the member who borrowed the book. This report will be mailed to the library member as a reminder to return the book. 

3. Prepare a report with all the books that are reserved and will be picked up on a particular day.

4. Report a detailed list on new books or new editions of books. The list should present ISBN, title, author, and publisher.

5. Report a list of the books that are not in good condition. Include in this list the book title, author(s) name, ISBN, and detailed information about the publisher.

6. Report monthly statements for members who have outstanding balance.

7. Create a report for the monthly costs/revenues of the library. The costs mainly come from buying items for the library, and the revenues come from overdue charges.  Group the costs by publisher. Create another report that groups the costs/revenues by book. Present the total monthly/yearly balance of the library.    

Visual Basic.NET Application Development

Library employees are the main users of this database. When users start the application, they are asked to enter a user name and password in order to log in to the database. In the case of new employees, they should be allowed to sign up. After successful login, we would like to display a list of activities that employees 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 Items, Members, Employees, Publishers, and Transactions. 

· An item in the database could be a book, journal, DVD, etc. Therefore, if users choose the option “Item,” a new form opens that allows them to choose books, journals, etc. Once one of these options is selected, users can perform several activities, such as add a new item, update the information about a current item, delete the information about an item from the database, search the database and retrieve information about a particular item, etc.      

· If users choose the option “Employees,” a new form opens that provides a list of activities that they can perform that involve employees, such as add a new employee, update the information about a current employee, delete the information about an employee from the database, and search the database about a particular employee (for example, search for the contact number of an employee), 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 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. 

· If users choose the option “Transactions,” a new form opens that provides a list of activities that they can perform that involve buy and loan transactions, such as list the monthly/yearly expenses generated from buy-transactions, set an order, cancel an order, etc.  

Web Extension

The library allows its members to browse through its database on-line from their PC at home or in their office or from the computers in the library. Members can use their membership number to log in to the database. They are able to search for items by title, subject, author, or a keyword. The search lists all relevant items and their status. Members can also check their account status, access information about the publishers, and update their personal information, such as name, address, etc. Members, however, should not be allowed to add/update/delete information about other members, 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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