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Major Research Activity

My work focused on the development of a workflow visualization applet for inclusion in VLab's web portal.  VLab's portal provides access to software that performs complex materials analysis calculations; projects run through the portal generally involve multiple phases, each with many tasks that may be run on different machines.  The visualization applet's goal is to display this workflow structure graphically, so that portal users can easily review the steps performed in their calculations.  Currently, my applet accurately displays test workflows and can be deployed to the portal; I expect it to be able to share data with the portal's project monitor, and display actual workflows, by the end of my internship.

In addition to the development of a new workflow visualization applet, I've also spent time working with the portal's existing visualization application, which was written last fall by Laurie Labadie.  This visualization is currently available on VLab's portal as a WebStart application, which is launched through a web browser but then run on the user’s machine in a separate window.  My project's original intent was to convert this existing application to run as an applet so that it could be run inside of the browser instead.  With this goal in mind, I spent some time debugging the existing visualization and cleaning its code it to make future modifications easier; these changes were meant to affect both the application and the future applet.  However, after some weeks, we revisited the original plan to reuse the existing application and found that it provided more functionality than we needed in an in-browser workflow visualization; for example, it provides different color modes and graph types at the cost of a more complex interface.  At that point, my project changed directions and I began rewriting a simpler visualization from scratch as an applet.

Major Research Findings

My project was in software development, aimed towards developing a tool for human-computer interaction.  The software development research I did was mostly for my own benefit; I spent a substantial amount of time learning about new software tools and then putting them to use in my code.  The ideas I encountered in this process were new to me, but not to the project as a whole.

On the human-computer interaction side, my research explored alternative ways to improve the usability of VLab’s portal.  Ultimately we ended up confronting the question of how to enable users to interact with their workflows most effectively:  what should the visualization look like?  Should it be incorporated into the portal as a WebStart application or as an applet?  When is it worthwhile to provide more features at the expense of a more complex interface?  My project provided an answer to these questions, in the creation of a simple workflow visualization portlet.  However, there is no guarantee that the solution I chose is the best one, and the project certainly has room for other people to explore their own answers to those questions through further research.
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My new workflow visualization portlet, online and displaying test data.

In addition to my work on writing a new applet, I contributed some changes to the original workflow visualization application that make it both more stable and easier to work with as a developer.  While coming to an understanding of the application in my effort to incorporate it into an applet, I encountered some errors in its filtering system that were made difficult to locate by the program’s complexity and felt it worthwhile to spend some time cleaning the code to make it easier to debug.  For example, the visualization draws nodes using either a DetailRenderer or a LabelRenderer, according to its current mode.  These two renderers are very similar and share a great deal of code.  Rather than fixing an error that was occurring identically inside both renderers, I created a NodeRenderer parent class to contain their common code.  Then the bug only needed to be fixed in one place, not two, reducing the chance of careless error on my part.  I also added a few features to the original application, including a line width slider and a popup exit confirmation dialog box.

Research Training

A few months ago, when I registered for the classes I took in the spring, I chose not to take software development.  It didn’t seem necessary:  all the programming I’d done had been short, pretty, and manageable enough for my own intuition about design to suffice, and I was scheduled for two other CS classes already.  Now, looking back at it, I almost regret my decision because if I had known more about what I was getting into, I would have had an easier time with this internship.  But at the same time, I know that if I had taken that class last spring, I wouldn’t have found the material as relevant as I would today; I wouldn’t have seen the point.  This internship, as my first experience working with an existing project, was a very eye-opening experience for me.  Working on a project of this complexity has shown me the necessity of structure in a way that the pretty little programs I’ve written for classes never could.  And I’ve learned from the environment as well as the code:  talking to my coworkers about my project and theirs has helped me learn to program more consciously, and working as part of a team has shown me how important it is to communicate clearly about objectives and progress.

This internship has also given me experience with some technologies I’d used before, and introduced me to a number of tools I might never have encountered otherwise.  Working on the original workflow visualization application gave me a chance to practice my Java and learn some new Swing; it also introduced me to the visualization toolkit prefuse and the data binding framework Castor, which is used to read an XML database into Java objects.  I also spent a few days with the graph-drawing library Jung and its Jung-prefuse toolkit, researching whether it might make it possible to draw our prefuse visualization in an applet.  Writing my own visualization applet was also my first encounter with web applications and all the associated technologies.  With my coworkers’ help, I learned how to use Java Server Pages to display my applet inside a portlet, then how to deploy my portlet onto our Gridsphere portal – and at the beginning of the summer, I wouldn’t have even known what that meant.

