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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 the guidance of Instructor Dr. Robert Lechner. It was then continued in the Fall of 2002 by a team of two students as BDE2Java v2.0. 

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

The original project was programmed with Java components and the Fall ’02 version was re-designed using Java Swing Components. [Ref. 02F522 BDE2Java finalreport.txt] The design changes can be found there. The idea was to have Client, Server and Shared Packages and delegation of the classes and methods.

BDE2Java Project Objectives
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. Almost every browser can support Java Applets as we know. This makes the access universal.

There were some known limitations at the end of the second version. Some of the logic to overcome the limitations was there already, but I choose to give this project a finishing touch because it was designed really nicely and because of my interest in Java Technology. I had to face some problems because of the documentation issues and my inability to understand lengthy code really quickly being on my own
. 

BDE2Java Project Architecture

The design of the BDE2Java applet is based on high-level class design architecture. Dsigning the BDE Java application from scratch  takes advantage of the object-oriented nature of Java, in order to help produce a well structured and efficient application.  This design requires less code than the original BDE application.   

The implementation has been categorized basically into three different but dependent modules explained below

1. 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. For example bde2JavaGUIController for the GUI in the applet, which in turn consists of many other classes for the menu, drawing canvas, display area and selection combo boxes.

2. Server

This module helps the maintenance of the files that store one or more graphs. It has a class named bde2JavaDataManager that helps in the loading and the saving of files. The BDE data file is read and objects are created as the file is parsed.  For example a node that is read from a line of the data file will create a node object from the HN class. This node object will draw itself on it's parent graph automatically. 

3. Shared

This package is a placeholder for shared variables and classes.

Main Classes for BDE2Java Applet:

Bde2JavaGUIController is the main class for handling the entire GUI for the BDE2Java Applet. The main purpose of this class to register various other classes that play a key role in the GUI components. These classes and the methods inside them are explained at length in v 2.0 final report [/usr/proj3/case/02f522/bdejavaProj/doc/final_report.txt]

Limitations and Incompatibility of previous implementations

The previous implementation of BDE2Java Project had some limitations, which are listed below. I have addressed some of the limitations by adding some new functions and by modifying the currently available functions.  [What slides of the online BDE UG (.ppt) need to be changed?-RJL]
1. There was no support for Multiple Graphs. Whenever a user selected a different graph from the top combo box, the selected graphs did not get displayed in the drawing canvas. That is, the drawing canvas did not get refreshed as needed.

My main task was to address “handling the multiple graphs” issue along with some other Menu and GUI issues. I think I have achieved this goal.

2. File -> New option in the main menu bar was used for both new file and new graph somehow. There was no workaround for the Graph Select method from the left pane OO-Menu too. To make it easier for the user to create a Graph and a New file altogether, I have added both the options to the Menu bar now.

3. The Graph Create and the File New option (when someone tries to make a new graph from here) did not load a new graph properly in the drawing canvas. That is, the drawing canvas didn’t get loaded with a blank graph while creating a new graph with this menu option. The graph number in the topComboBox (The drop down menu in the top left under the Menubar), was not being loaded with the correct information too.

I have addressed this issue and verified that it works with different cases, such as File -> New File, File-> New Graph.

4. 

4.   New captions could be added but Text Create failed in both captions and nodes. I have checked and tried to correct this issue to an extent. I haven’t done extensive testing on this feature, though. [More info TBD - RJL].
5.  Graph Naming Functionality was provided but not supported properly. Graph-> Create gave a window to enter the graph title; e it incremented the graph number in the top combo box but the drawing canvas and the name seemed to have no effect. At the  same time, the state of the last created graph was not cleared upon selecting File -> New. It would start from the same graph number from where we left adding more graphs. It functions in the most rational way now. [How ? - RJL]
 
The test files JParchitecture.dat and histogram.dat files did not work in bde2java. Bde2java's single-diagram .dat files appear to use absolute pixel coordinates throughout. Bdeunix .dat files have float values in world coordinates and load a file with multiple graphs then render one via a WCDC transformation to pixel device coords. (Genjava could do this also  but is not used by bde2java.)*. .dat file compatibility may be true of bdevcpp but not for bde2java. Prof. Lechner and I had talked on this issue and verified it using some sample data files and creating some more on BDE2Java2.  [* RJL: genjava can not do WCLC because genjava is generic, not customizable for BDE's X11R6 GUI.]
5.   7. 
tates of the left panel was random, and some of the functions were un-necessary. They might still need work depending on Prof. Lechner’s requirements. He might ideally want the left panel (Where Graph, Node, etc. And Create, Delete, Modify, etc. buttons are) to be programmed using BDE’s state model way. Its not in that form in this version.

The following are the limitations I saw from time to time and the changes I have done to enhance the functionality of BDE2Java. BDE2Java also supports JavaDocs, so you can generate Documentation using an IDE or from command line to view the changes and the enhanced functionality. I have used SunOne Studio 5.0 as the IDE but you can compile and run BDE2Java from command line too.

 Tasks Accomplished and Enhancements to the previous implementation

Enhancement 1: Empty graph should be loaded in the drawing canvas when the user creates a new graph 

Task Description:

Initially when the user tried to create a new graph, an empty graph did not get loaded but the reference to that new graph (graph number) was inserted successfully into the combo box drop down list. When loading a new graph the previous contents of the drawing canvas did not get erased and hence the new graph had the contents same as the previously opened graph in the drawing canvas.

Working:

Now when the user creates a new graph with the File menu option called “New Graph”, an      empty graph gets loaded in the drawing canvas and hence the contents of the drawing      canvas are also updated.

Files Updated/Modified:

      BDE2JavaGUIController.java

      Bde2Graph.java

      Enhancements to the code:

Initially the Create function used to start adding graphs from by incrementing the current MaxGraphKey by 1. But after adding new function performNewFile(), the graph creation function first checks whether the first graph HG000001 is already created. If the graph is already listed in the top combo box then it must start creating the graph from the next number, which would be like HG000002. And if no graph has been created with that name then it directly starts creating the graph from HG000001. This functionality is achieved by the simple if statement as shown below.

Function Name: Create(String NewGraphName)

 Class Name: bdeGraph

       public void Create(String NewGraphName)

       {




.




.


String RecordHG;

//MaxGraphKey =  MaxGraphKey + 1; Commented by NMT

//Changed by NMT

if(NewGraphName == "HG000001")

MaxGraphKey =  1;

else

MaxGraphKey =  MaxGraphKey + 1;

        
//Changed by NMT




.




.

      }

Also, after creating a new graph, the drawing canvas should be emptied properly and should be repainted by this newly created graph (initially empty). Thus when the new graph has to be created the drawing canvas gets updated by a blank graph and also the topComboBox gets adjusted accordingly (HG0000x +1). The vectorofGraphs, an object of Vector Class, is updated with the newly created graph too.

      Function Name: actionPerformed(ActionEvent evt)

      Class Name: bde2JavaGUIController

      public void actionPerformed(ActionEvent evt)

      {




.




.

      
else if (actionCommand.equals("comboBoxChanged")) {

            
System.out.println("Do the ComboBox Task here line 459 of GUIController");

            
System.out.print("Index: " +topComboBox.getSelectedIndex());

            
System.out.println("    Item: " +topComboBox.getSelectedItem());

                        //on 04/11

            
String s=(String)topComboBox.getSelectedItem();

           

currentGraphIndex = getGraphIndex(s); 

            System.out.println("currentGraphIndex ..."+currentGraphIndex);

            System.out.println("VectorofGraphs Size  " + vectorOfGraphs.size());

 
           if (currentGraphIndex>=0) 

           

{

drawingCanvas.removeAll();   drawingCanvas.add((bdeGraph)vectorOfGraphs.elementAt(currentGraphIndex));

            drawingCanvas.repaint();

            
}//04/11

      
}




.




.




.

      }

Enhancement 2: Support for Multiple Graphs: Previous graphs should be loaded successfully when the user changes the graph selection in the Top Combo Box

Task Description:

Initially within the same file, the previous graphs could not be loaded whenever the user tried to select a different graph than the present graph. Whenever the user selected any graph from the top combo box, the graph display area in the drawing canvas didn’t get updated by the selected graph and instead of showing the new selected graph only the currently displayed graph showed up.

Working:

Now the multiple graphs of a single file get displayed in the drawing canvas. A user can select any graph in the currently open file from the drop down list in the top combo box and the graphs will get loaded properly in the drawing canvas on the right side.

Files Updated/Modified:

      BDE2JavaGUIController.java

      Enhancements to the code:

According to the previous implementation of loading a file, after checking the size of the vectorofGraphs, only the first element was added rather than adding all the elements. So in the enhancement to the code, before loading the file, firstly the drawing canvas and the vextorofGraphs is emptied which contain the previous files information. 

Then the loadFile function of the Bde2JavaDataManager class is called which fills up the vectorofGraphs with the elements contained in the requested file. After ensuring the size of the vectorofGraphs to be greater than zero, all the elements from the vectorofGraphs are typecasted into graph and then are added to the drawing canvas and are also listed in the top combo box for user selection. All the changes applied to the code are shown below

Function Name: loadFile(String fileName) 

Class Name: Bde2JavaGUIController

protected void loadFile(String fileName) 

      {

      
Vector newData = dataManager.loadFile(fileName);

if (newData != null) 

{

         

vectorOfGraphs.removeAllElements();

        

drawingCanvas.removeAll();

            vectorOfGraphs.addAll(newData);

         

//changed by NMT

 if (vectorOfGraphs.size() > 0) 

         

{

            for(int j=0;j<vectorOfGraphs.size();j++)

            

{

                bdeGraph tempGraph = (bdeGraph)vectorOfGraphs.elementAt(j);

                topComboBox.addItem(tempGraph.Name);

                drawingCanvas.add((bdeGraph)vectorOfGraphs.elementAt(j));

            

}

         

}

         

//changed by NMT

      }

}

Enhancement 3: Adding two new items and functionalities in the File menu named “New Graph” and “New File”

Task Description:

File Menu option in the main menu of BDE2Java applet has been enhanced with two new functionalities named “New Graph” and “New File”. These two different functionalities replace the functionality provided by item “New” which was initially the first item of the File Menu. 

Working:

According to these two new functions, the user cannot create a New Graph unless the user has already created a new file or has opened a saved file. “New Graph” is kept disabled till the creation of a New File or opening of a saved file. Once a file has been opened, “New Graph” option is again enabled. Also whenever the user closes the current file, the “New Graph” option is again disabled to provide the same functionality all over again.

Files Updated/Modified:

BDE2JavaGUIContoller.java

BDE2JavaRootPanel.java

Enhancements to the code:

This section explains in detail what changes have been made to the code for the provided enhancements. It also explains the logic used in every new aspect that is added to the code. The details also include the respective function and classes that have been modified.

a) Two new functions named performNewGraph() and performNewFile() are added to the class BDE2JavaGUIContoller.

Function Name: performNewGraph() 

Class Name: Bde2JavaGUIController

private void performNewGraph() 

{

bdeGraph graph = new bdeGraph(parentApplet, 0, 0);

graph.Create("untitled");

titleLabel.setText("New");

            }

The function performNewGraph() opens up a new graph in the same file by calling the function Create() from the class BDEGraph. This functionality is the same provided by the previous function called as performNew() which used to work for files. This function creates a new graph and adds it to the drawing canvas to display a blank graph.

The function performNewFile() creates a new file in the applet. The function also makes sure that whenever the new files gets open the count to the number of graphs is always set to 1 and hence the name of the graph that gets inserted into the top combo box is HG000001 always. This function also has to make sure that once the user has opened the file, the user should be able to create graphs and hence after opening the new file, New Graph option in the File menu gets enabled. The last two lines of the function shown below achieve this functionality.

Function Name: performNewFile()

Class Name: Bde2JavaGUIController

private void performNewFile() 

            {

vectorOfGraphs.removeAllElements();

titleLabel.setText("New File");

drawingCanvas.removeAll();

drawingCanvas.repaint();

topComboBox.removeAllItems();

if(topComboBox.getItemCount() == 0)

  {

         bdeGraph graph = new bdeGraph(parentApplet, 0, 0);

         graph.Create("HG000001");

         titleLabel.setText("New");

  }

       //Enable New Graph option

                   Bde2JavaRootPanel rootPanel = parentApplet.getRootPanel();

                   rootPanel.newGraphVisible("true");

      }

The performClose() function had to be modified to make sure that after the current file is closed, the NewGraph item is again disabled. Hence its ensured that the New Graph can be created next time only after opening a previously saved file or a new file.

Function Name: performClose()

Class Name: Bde2JavaGUIController

private void performClose()

     {

     
     vectorOfGraphs.removeAllElements();

           titleLabel.setText("");

           drawingCanvas.removeAll();

           drawingCanvas.repaint();

           topComboBox.removeAllItems();

     
    //Changed by NMT

            //Disable New Graph option

            Bde2JavaRootPanel rootPanel = parentApplet.getRootPanel();

            rootPanel.newGraphVisible("false");

    
   //Changed by NMT

      }

Because of the addition of the new function performNewFile(), certain changes had to be    made to the Create() function of bdeGraph class which is called from the  performNewGraph() method in the bde2JavaGUIContoller class. 

The addgraph() function is called during the addition of a new graph. This function initially just added graphs from HG000001. But after adding new function performNewFile(), the file creation operation adds the first graph by default which is named as HG000001. Now when the addgraph() is called, it needs to check whether the first graph is already created. If the graph is already listed in the top combo box then it must start creating the graph from the next number, which would be like HG000002. 

Function Name: addgraph()

      Class Name: Bde2JavaGUIController

      public void addgraph()

      {



.



.



.

   //Changed by NMT 06/09/03

        vectorOfGraphs.addElement(NewPanel);

        int nIndex = vectorOfGraphs.indexOf(NewPanel);

        if(NewPanel.Name.compareTo("HG000001") != 0)

        {

            topComboBox.addItem(NewPanel.Name);

            topComboBox.setSelectedItem(NewPanel.Name);

      
drawingCanvas.add((bdeGraph)vectorOfGraphs.elementAt(nIndex));


       }

        else

        {


     
topComboBox.addItem("HG000001");

            topComboBox.setSelectedItem("HG000001");

            drawingCanvas.add((bdeGraph)vectorOfGraphs.elementAt(nIndex));

        }

         //Changed by NMT 06/09/03

}

b) New items named “New Graph” and ”New File” have been added to BDE2JavaRootPanel. Initially the New Graph option is kept disabled and New File option is kept enabled.

The following function shows that two new items named newGraphItem for “New Graph” option and newItem for “New File”  option are added into the main File menu with the help of JmenuItem. Initially the item “New Graph” has to be kept Disabled and this is achieved by the method call newGraphItem.setEnabled(false) by passing “false” as an argument to the function..

Function Name: createMenuBar()

Class Name: Bde2JavaRootPanel

      private JMenuBar createMenuBar()



{

.




.



//Changed by NMT

  JMenuItem newGraphItem = new JMenuItem("New Graph", KeyEvent.VK_N);

  newGraphItem.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.VK_N,    

  ActionEvent.CTRL_MASK));

  newGraphItem.setEnabled(false);

        JMenuItem newItem = new JMenuItem("New File", KeyEvent.VK_N);

        newItem.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.VK_N, 

        ActionEvent.CTRL_MASK));

 
          //Changed by NMT




.



.


}

A new function named newGraphVisible() is added to the class BDEJavaRootPanel. This public function provides the facility of enabling or disabling the “New Graph” item in the main File menu. This function is called by the other functions in the class Bde2JavaGUIController during the creation of new files. It takes a string as a parameter where the expected value can be either true to set the “New Graph” item visible/enabled or it can be false to disable it.  

Function Name: newGraphVisible(String gVis)

Class Name: Bde2JavaRootPanel

           public void newGraphVisible(String gVis) {

           JMenu fileMenu = menu.getMenu(0);

           JMenuItem graphItem = fileMenu.getItem(0);

           if(gVis == "true")

           
graphItem.setEnabled(true);

           else

           
graphItem.setEnabled(false);

      }

Details about Design Issues

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.

2. Comments

Comments have been added at all places where the modifications have been done. The comments explain in detail the functionality provided by the modification. 

Also, comments “//Changed by NMT” have been added at all the places where I have modified any previous coding. Any place where a new functionality has been added, comments saying “//Changed by NMT” has been put up.

3. Naming conventions

The naming of newly added functions and variables are self-explanatory. For example a new function named “newGraphVisible()” has been created which explains that it’s a function used to set the visibility of the New Graph option in the main menu. 

Project Source Code Location

All the java files and the class files have been uploaded to the server. The directory structure of the project is the same and the modules named Client, Server and Shared are placed at this location

Path: /nfs/earth/misc/proj3/case/03s592/ntrivedi/bde2java

While the Documentation and additional files (such as Test, etc.) are in the folder:

/nfs/earth/misc/proj3/case/03s592/ntrivedi

Development Environment

Tools and Software’s Used 

Environment:

Java J2SDK 1.4.2

IDE:


Sun ONE Studio 5, Standard Edition

Platforms:


Windows 2000, UNIX 

     Documentation:

Microsoft Word 2000, TextPad 

Testing of the New Features/Enhancements

I have tested the new features that have been added by me to the existing code by me. All the tasks accomplished by me are working fine and properly to my knowledge. The enhancements do not hinder working of any other functions.

The entire project code has been uploaded onto the server only after testing.

The testing was done for the following features using the Sun ONE Studio IDE and J2SDK 1.4.1 as compiler for Java components. 

1. Loading of a new graph: Blank graph to be displayed in the drawing canvas 

2. Support for Multiple Graphs

3. Splitting up the “New File” option into two options named “New File “ and “New Graph”

Problems Faced

The previous implementation had few complexities, which made it difficult to understand some functionality in the project.

1. Lack of proper documentation in some areas of code.

For example, there was no proper documentation on the format of the file being saved. 

2. There was some confusion initially regarding a few classes, methods and their functionality. For example there were classes like BDEGraphBox, which are not at all referenced in the original reports and were meant to render multiple graphs (the same way as original UNIX implementation has it). 

3. The code pages and the manuals were also not helpful enough with comments for some methods.
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