"High Performance Java (HPJava)"

NCSA has a leadership position in HPJava -- the use of Java in large scale scientific and engineering computation -- by exploiting the general capabilities of the Alliance together with the work of its partner CRPC (Center for Research in Parallel Computation). Here Fox from Syracuse has led a community activity which has involved several people from Sun. His research group has produced examples of the different facets of HPJava -- client side seamless interfaces, Java servers for large scale software integration and metacomputing and backend Java links to MPI and high performance optimized runtime. CRPC also includes Gannon from Indiana (parallel Java), Dongarra from Tennessee (networked servers and Java linear algebra) and of course Kennedy who is working on optimizing Java compilers. We will continue to work with Sun in both promoting the use of Java in simulations and understanding what aspects of the language and virtual machine may need to be changed to make Java the best scientific programming language. We are collaborating with Sun in the organization of both the Birds of a feather session (SC97) on HPJava and the next in a set of very successful workshops which will be hosted by Sun at the end of February, 1998. "High Performance Java (HPJava)" is more than just optimized code.  One major component is server-side runtime, so that classes and methods which are very compute or data intensive can be executed on a machine with some real muscle, and then outputted to the client.  This requires a HPJava server that includes Java packages to handle parallelism, scalability, and communication between server and client.  A very logical solution would be to use Sun's new high-performance server, the E-10000.  An advantage to such a development would be to increase Sun's strategic market position as the preferred hardware vendor for both Java software development and HPJava Servers.  Sun is well positioned to capitalize on this dynamic coupling, because of its existing reputation for creating Java and their long-standing tradition for being a reliable server company.  To reach this goal quickly, Sun needs to work with partners who both have a deep understanding of high performance computing and have a set of developers experienced with large Java applications.  NCSA may be the unique partner with these qualifications. 

The NCSA Alliance includes six Application teams, each of which is tasked to both drive the technical development of the computing environment in general and to provide tools for their respective application communities.   Each application team is working on a set of codes that have run on traditional vector or MPP supercomputers and must be ported to the large-scale distributed shared memory Origin-2000 from SGI/Cray.  While this approach makes the most sense for high performance in the near term, we believe that we must begin now to bring some of the more numerically intensive portions of the user code into a Java-based environment. This will allow Sun to stress test both the Java language and runtime in large applications. These applications will also be a testing ground for Java visualization and other client-side data analysis systems.

To do this we will require a powerful server with a fast implementation of the Java virtual machine, and we will ideally work with Java implementation experts at Sun who can analyze the needs of these scientific application and work toward performance improvements.

HPJava will also have great importance as we develop the National Technology Grid for it is the natural commodity technology infrastructure for our next generation metacomputing systems. NCSA is committed to a distributed object architecture and we can complement Sun's commercial Java developments with our distributed applications being the drivers for scientific use of CORBA and Enterprise Javabeans as these evolve.

In addition to NCSA’s investment in the Habanero project and its use for education and scientific research collaboration, DARPA has funded the Integrated Synchronous And Asynchronous Collaboration (ISAAC, http://www.ncsa.uiuc.edu/SDG/Projects/ISAAC/) project.  Based on the Habanero framework, the ISAAC project will utilize automated analysis and indexing of captured Habanero multimedia collaboration sessions.   Prototype work to date in identifying and tracking motion within video streams, and in segmentation of audio streams by speaker and with quantified level of emphasis has shown considerable promise.  These inferred items of information become part of the indexes by which Habanero session archives can be searched, and can thereby be reused.  This analysis and indexing must be performed on a "back end" system of considerable power in order to produce its results in near real-time. 

Java-based Educational Environments: Survey, Evaluation and Deployment

The NCSA Alliance includes multiple participants in the Department of Defense Modernization activities and specifically the Programming Environments and Training (PET) components.  NCSA is working with the Northeast Parallel Architecture Center (NPAC) and Geoffrey Fox to evaluate a number of Java-based technologies for supporting education and collaboration.  This involves deployment of systems including Habanero, NPAC’s Tango, and commercial systems such as PlaceWare.  Java is also being used extensively by NCSA partners in new approaches to education, which involve Java applet simulations integrated into curricula. We can also expect several Java based authoring systems to be available for use and testing in the next year. The deployment will be stress tested by real users at DoD Major Shared Resource Centers and within the NCSA Alliance, and will result in evaluation of where these various approaches and frameworks will fit in broader deployment activities. A good example is the use the Java collaboratory Tango to enable distance education semester-long classes between Syracuse and the Historically Black College Jackson State in Mississippi. These activities also fit well with a new Department of Defense initiative ADL (Advanced Distributed Learning) which will be developing the standards for the use of distributed objects and their management in education. NCSA is also the lead site in EUFOTTET, which is a new European Union - USA initiative in distance education. Consistent with NCSA's broad-based distributed object strategy, we expect Java and Javabeans to be at the heart of the next generation of web-based education and training systems.

NCSA brings as education and training partners experts in all areas including technology including interfaces for the handicapped, delivery and assessment. Further our partners represent all constituencies K-12, Undergraduate, Graduate and through our Industry partners the corporate training and lifelong learning requirements.

