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1. Intern Name: Shuo Wang

2. Faculty Advisor (project supervisor):  David A. Yuen

3. Project Title: Development of a Ray Casting Application for the Cell Broadband Engine Architecture

4.  Major research activity:

With the emergence of the IBM Cell architecture, this summer was spent researching and developing application for the Cell. The first step in developing an application was brainstorming an idea to pursue. We decided on visualization, based on ray casting, of Tsunami data. The next step was developing algorithms to exploit the capabilities of the Cell architecture. We researched different open source packages that were available and analyzed how they used the Cell’s architecture. Next, we adapted the package to our tsunami data by retaining the mathematics, as well as adding our own, and changing the structure of the objects. We changed it from doing ray casting on spheres to triangles. Finally, we optimized the code and our mathematical algorithms.

5. Major research findings:

Many of our major findings were the limitations of the PlayStation 3’s memory constraints. We benchmarked different types of memory transfer in an attempt to subvert the memory limitations. More importantly, finding solutions to these memory problems means performance improvements that will allow Cell architectures to advance all areas of science on a computational spectrum. The parallel programming model required by the Cell architectures taught increasingly important paradigm of programming required to make high performance applications that are scalable. These are the major research findings from the summer internship.

6. Research training:

Because of the summer internship, I learned how to study and analyze other people’s programs at an efficient pace to allow further developments and improvements without re-writing algorithms from scratch. It has enhanced my ability to collaborate effectively with other people to increase the efficiency of the group. It has also increased my area of knowledge, further improving my ability to learn quickly new technologies.

7. Please list any publications that are coming out of this research
We have submitted abstracts to both IEEE Vis 2007 in Sacremento, CA and SuperComputing 2007 in Reno, NV. Our abstract for IEEE Vis 2007 has been accepted already.

