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1. Introduction
The entity bean component provides all of the necessary functionality to retrieve and represent persistent business entities from the underlying relational database. In addition, it is the base layer for the business tier architecture of the FIRE web application.  

2. System Overview

The entity bean component is located within the EJB runtime environment (container) within the Java application server. The EJB runtime environment can be characterized as a Java-based, server-side, reusable component framework for distributed applications. This framework facilitates centrally managed business logic, declarative deployment, and object persistence. 
2.1. Entity Beans

The entity bean component is composed of 13 Java Entity Bean classes:

ActivityBean

· This bean is responsible accessing the database to manage information about an activity. Also, it is used to provide search and lookup functions for a specific activity (i.e. find all activities for an assignment). This bean inherits from the ConnectionBean class. 

ActivityFSBean

· This bean is responsible accessing the file system to manage information about an activity. In addition, it is responsible for the creation of persistence of files associated with the activity.
AssignmentBean
· This bean is responsible accessing the database to manage information about an assignment. Also, it is used to provide search and lookup functions for a specific assignment (i.e. find all assignments for a course). This bean inherits from the ConnectionBean class. 
AssignmentFSBean

· This bean is responsible accessing the file system to manage information about an assignment. In addition, it is responsible for the creation of persistence of files associated with the assignment.

ConnectionBean

· This bean allows for a common way to connect to the underlying relational database. 

CourseBean

· This bean is responsible accessing the database to manage information about an course. This bean inherits from the ConnectionBean class. 
CourseFSBean

· This bean is responsible accessing the file system to manage information about an course. In addition, it is responsible for the creation of the directories associated with the course.

GraderBean

· This bean is responsible accessing the database to manage information about a grader. Also, it is used to provide search and lookup functions for a specific grader (i.e. find all graders for a course). This bean inherits from the ConnectionBean class.
InstructorBean

· This bean is responsible accessing the database to manage information about an instructor. Also, it is used to provide search and lookup functions for a specific instructor (i.e. find all courses for an instructor).  This bean inherits from the ConnectionBean class. 
StudentBean

· This bean is responsible accessing the database to manage information about an instructor. Also, it is used to provide search and lookup functions for a specific instructor (i.e. find all courses for an instructor). This bean inherits from the ConnectionBean class. 
SubmissionBean

· This bean is responsible accessing the database to manage information about a submission. Also, it is used to provide search and lookup functions for a specific submission (i.e. find all submissions for a student). This bean inherits from the ConnectionBean class. 
SubmissionRosterBean

· This bean is responsible accessing the database to manage information about a submission roster for an activity. Also, it is used to provide search and lookup functions for a specific users in the submission roster (i.e. find all courses for a student). This bean inherits from the ConnectionBean class. 
UserBean

· This bean is responsible accessing the database to manage information about a user. Also, it is used to provide search and lookup functions for a specific user (i.e. check username and password for a user). This bean inherits from the ConnectionBean class. 

2.2. Utility Classes

The entity bean component consists of the several classes and interfaces which provide to support to the file system entity beans. 

AssignmentFSUtils
· This class provides functions to find the location of files associated with an assignment.

CourseFSUtils
· This class aims to aid in the serialization of information related to courses on the file system.

FileSystemTraverser
· This class provides functions to find directories for activities, assignments, and courses. 
3. Design Considerations

· The entity bean component design followed the J2EE EJB specification and used bean-managed persistence (BMP) to manage the database access. 
· The SQL queries which manipulate the data in the database are hard-coded in the each of the BMP beans.

· Each entity bean class which connects to the database inherits from the ConnectionBean class to provide generic way to connect to the database and abstract way the method of connecting in the case it would needed to be modified. 
· Each entity bean which represents a business entity in the database has an associated PrimaryKey class to handle the representation of the primary key of for that object. 

4. State of Delivery

The Entity Bean Components is by far the largest part of the business tier. All of the functionality to load and store object from the current backend database and represent business entities has been implemented. The functionality in these EJBs needs to tested to ensure correctness. The EJBs which interact with the filesystem do not contain 100% functionality. Moreover, the ActivityFSBean, AssignmentFSBean, and CourseFSBean need to be validated for correctness.

5. Continuing Development

The development of the Entitiy Bean component can be easily completed through looking at the examples of the already completed EJBs. Since this system was built using J2EE following specification should be trivial for any J2EE developer.  
