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1. Problem analysis 

1.1 BDE2Java Introduction:  

BDE is a Block Diagram Editor. The purpose of BDE is to capture the semantics of software design diagrams that support various CASE tools and track design changes. BDE is also used to construct Structured diagrams and Data Flow diagrams. It maintains Persistent Diagram Database. 

BDE has certain Graphic features as to use only one button of mouse, to draw nodes of various shapes, to connect nodes by edges or links, move or resize nodes or captions, maintain node-link connections, split links into multiple segments and also to change link segment drawing style. In the same way it also has Text Features like creating text captions in diagrams, attaching text attribute lists to nodes, to attach text label lists to links, delete and relative-move text lines, to update any text line and Lexically parse and tokenize text. 

BDE also has few Persistent Data Features like storing multiple diagrams in a file, to save diagrams as PS, convert diagrams to GIF. 

BDE2java is a Java based Block Diagram Editor application which runs as an applet allowing user to construct Data flow diagrams, Structured diagrams and State Transition diagrams etc… 

1.2 BDE2Java Project Background:  

BDE2Java project was started by a team of 4 graduate students, as a part of the 91.523 Spring 96 class (graduate Software Engineering) at the University of Massachusetts Lowell. The project was accomplished under Dr. Robert Lechner’s Guidance. It was then continued in the Fall of 2002 and implemented as BDE2Java v2.0. In Spring 2003 and Fall 2003, two teams in those semesters revised the BDE2Java v2.0 and added new features into it.

The BDE2Java v2.0 project mission was to create a Java applet that will have the same behavior of a ‘display only’ BDE application. The Java applet could be loaded as a standard applet embedded in an HTML document.  The applet could load a BDE data (.dat) file across the Internet or local area network and display the contents the same as BDE application does.

The BDE2Java v2.0 of Fall ’02 version was re-designed using Java Swing Components and added the Java Applet API. The design changes can be found there. The idea was to divide the project in three different packages (Client, Server and Shared Packages) and delegation of the classes and methods within the packages.

Java was selected as the development environment for this project because of its platform independence and the ability to provide access to BDE across the Internet in form of Applets. The BDE2Java applet gives any user on the Internet with a Java enabled browser the ability to view BDE files.  This allows faculty and students the ability to display presentations across the Internet utilizing graphs created in BDE, providing the university and the BDE project Internet exposure. The Java Applet API makes the access universal.

1.3 Bde2Java Objectives:

Even though the previous team projects of BDE2Java intended to design and implement it as a distributed application, they all failed to fulfill the network ability of reading and saving file remotely. Their design structure was based on single, client side manipulation of BDE data. File processing was local.

By analyzing this situation, the current team members decides to revise the BDE2Java application into a real distributed Java application so that the professors and students of UML could use it from everywhere and conveniently through web browsers. Another feature of the current team project is that the application has designed and implemented based on a distributed BDE (DBDE) structure. Multiple users can get access to the server and use the DBDE application. In summary, the current team project has done with the BDE2Java in the following two aspects:

· Design and implement the BDE2Java into real client / server distributed application. Remote access and manipulation of files are possible.

· Design and implement the BDE2Java application to have distributed BDE feature, i.e. the ability allowing multiple users remotely use the application.

1.4 New Architecture of BDE2Java:

The current BDE2Java project still has 3 modules but the content and structure all have changed. The server package of previous work has been moved into client package and modified because only client side classes use those Java class files. A new server module has been added and new classes have been implemented to fulfill the real remote server activities. The shared module has also been changed to accomplish the compatibility with current client / server distributed model.

Client:

This module is the main module for the functioning of the applet. All the classes that provide their functionalities to the applet are included in this module. The newly implemented files are BDE2JavaConnectBox (java file and class file, same for the following) and ClientToServer, and the newly modified (include moved from old server package) files are BDE2JavaLocalDataManager, BDE2JavaRemoteDataManager, BDE2JavaLocaFileManager, and BDE2JavaRemoteFileManager. The first two files handle the connection between client and server and the message transmission between client and server. The other 4 classes are changed from previous DataManager and FileManager files but they handle different situations in the file access locally or remotely. The BDE2JavaApplet and BDE2JavaGUIController have changed a lot to fit in current distributed modules. There is a new Java interface class added into the client package: BDE2JavaDataManager. Both the BDE2JavaLocalDataManager and the BDE2JavaRemoteDataManager implement that interface. 

Server:

This module is completely new. Three newly implemented classes have been added in: BDEServerFile, BDEServerImpl, and ServerToClient. BDEServer defines the remote file format and handling of the remote files. Like ClientToServer on the client side, ServerToClient on the server handles the connection between server and client and message transmission. BDEServerImpl is a Java RMI server, it accepts the connection and requirements from client side and communicate with clients.

Shared:

Two new Java interfaces have been added and one modified. The interfaces in this folder are known to both client and server sides. Client side classes or server side classes implement the interfaces in this module. Besides, there is a new class added into the module: Message. This class represents the messages between client and server.

Main Classes for BDE2Java Application:

On the client side, the main executable class is the BDE2JavaApplet, it will run in a web browser environment and has the choices to open/save a local or remote file. The applet draws the BDE diagram then in the browser applet window through the use of BDE2JavaGUIController. On the server side, BDEServerImpl is the main class and it will start first to wait the connections from client side.

2. Limitations of previous implementation: 

As we stated above, this team project made a structural change to the previous BDE2Java project because of its limitations. Please refer to the updated version on /usr/proj3/case/04s522/smandava/bde2java for the changes. The limitations are listed below:
1. The BDE2Java Applet only works locally, i.e. it can only open a file in the local machine or create a new file in the local machine. That is because the previous BDE2Java packages were only designed to be called in one client side. Even the server module was actually used by client side class directly, not remotely.

2. Because of the single side application, multiple users and distributed BDE were not supported by the previous implementations. The previous implementations didn’t have a concrete server to handle different users remote connection. It was merely an applet displayer for local BDE data. A server to access and transmit remote files to multiple users is needed.

3. There are minor programming bugs existed in the previous implementations. They are listed below:

· Save and Save as can’t get access to the file tree directory. This is a configuration problem.

· Bde2Java version 2 allows adding only single line of test to nodes, links or caption. Real life application should allow adding multi-line text and also allow wrapping of text.

· Text update is not working. When a text is created, it takes a left mouse click to display the text on the screen at the selected point. This is true for all types of text items – Link text, node text and caption text. 

· Undo and Redo: User should be able to undo till the last save and redo again to the current status. Current version of Bde2Java does not have this capability.

· Edit operations such as Select, Copy, Cut, Paste are disabled menu items.

We stressed on the first two points of limitations because they are more important to make the current BDE2Java application to be a robust and acceptable real application tool for professors and students to use, and because they need to be fulfilled for multi-user distributed DBDE.

The purpose of our current project is to build a robust and new BDE2Java application in the basis of previous implementations. The module structure and design goals are different than previous projects. Currently our distributed BDE frame has been working and we will continually to fix some programming bugs in the following semester.

3. Project Plan

3.1 Client and Server frame work

The current BDE2Java application uses Java RMI infrastructure to build the distributed client/server model. Client connects to server through a ClientToServer class, and server accepts and builds the connection through a ServerToClient class. They can both get access through RMI methods to the Message (a class object) between them. Message is a Java object class and can be stored in a Java vector class and transmitted between client and server.

Server: mainly has two functionalities. One is to accept and build connection to clients (can be multiple clients simultaneously). The other is to process client information and send back message to clients (including opening and saving remote files).

Detailed implementation code:

Connect to client:

BDEServerImpl: 

ServerToClient:

Open and save remote files:

BDEServerFile:

Client: besides the GUI manipulation code in the previous implementations, the currently project added the functionalities of the following: to open and save file locally, to open and save file remotely, and to connect to a remote server and send request messages to the server (current messages are mainly the file name and file data, but any other message data can included in the transmission). Therefore, this is the basis for DBDE.

Detailed implementation code:

Connect to sever:

BDE2JavaApplet: 

ClientToServer:

BDE2JavaConnectBox (display connect message):

Open and save local files (directly read local files):

BDE2JavaLocalFileManager:

BDE2JavaLocalDataManager:

Open and save remote files (read messages from server and process remote data):

BDE2JavaRemotelFileManager:

BDE2JavaRemoteDataManager:

Shared: Because of the RMI infrastructure, both client and server share a couple of common Java interfaces (like C++ abstract classes) and a Message class. All the constants and parameters “shared” in the previous implementation are placed in the new shared module. And this module is really shared by two remote sides.

New shared interfaces:

BDEClient (implemented by client-side BDE2JavaRemoteDataManager class):

BDEServer (implemented by server-side BDEServerImpl class):

New shared class:

Message (implements java.io.serializable)

Files updated or added list:

Package: shared 

BDEClient 

BDEServer 

Message 
Package: client 

BDE2JavaApplet 

ClientToServer

BDE2JavaConnectBox 

BDE2JavaLocalFileManager

BDE2JavaLocalDataManager

BDE2JavaRemotelFileManager

BDE2JavaRemoteDataManager

BDE2JavaGUIController

Package: server

BDEServerImpl: 

ServerToClient:

BDEServerFile:

3.2 Details about Design Issues:

3.2.1 Code Design


Any enhancement to the existing code is documented with comments and naming conventions. In case of new functions added, a detail explanation of the function is provided just above its declaration.

3.2.2 Comments

Comments have been added at all places where the modifications have been done. 

3.2.3 Naming conventions

The naming of newly added functions and variables are self-explanatory. 
4. Development Environment Tools Used:

Environment:

Java J2SDK 1.4.2

IDE:

Sun ONE Studio 5, Standard Edition, JDeveloper, Netbeans

Platforms:


Windows XP, LINUX

     Documentation:

Microsoft Word XP, TextPad 

5. Testing of the New Features/Enhancements

(to be added)

6. Future Enhancements:

· Build a more robust server and send message interactively between client and server. Implement it to be fully used by DBDE circumstance.

· Add concurrent file manager to the server therefore multiple can use and modify files concurrently without confliction. Current file access manager is registered to single user and can only viewed by others.

· Fix programming bugs in previous implementations.

7. Source Code Location

The source code can be found in:

        /usr/proj3/case/04s522/smandava/bde2java/src/bde2java
There are three packages in that folder: client, shared, and server.

Also in that source folder (/usr/proj3/case/04s522/smandava/bde2java/src), there are 6 make files (3 for Linux/Unix system, 3 for Windows system). They are:

build.sh 

startClient.sh

startServer.sh

build.cmd 

startServer.cmd
startClient.cmd     

and an automatic generated Java security policy file: java.policy.applet  

The Documentation and additional files are in the folder:

        /usr/proj3/case/04s522/jma/bde2java/docs

8. Build/Tests/Debug:

9. References:

Bde2Java: Spring’04
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