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10. Java for High Performance Computing
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The HPJava project was started several years ago by researchers now working at CGL.  It  was conceived as part of the community-wide Java Grande process.  Both these activities have been promoting large scale computing—notably parallel and scientific computing—using software-engineering approaches based on the Java platform.  An early product of the HPJava project was the widely-used mpiJava MPI binding for Java.  This package continues to be downloaded and supported, and is being used in classroom settings.  Another major milestone was achieved earlier this year when we made the first release of the HPJava Development Kit.  This includes a translator (i.e. compiler) for a syntactic extension of Java with support for Fortran-like multidimensional arrays and HPF-like distributed arrays.  The lack of these has been an obstacle to uptake of Java for scientific computing.  The release package also includes standard libraries for operating on the new data structures.
10.1 mpiJava
The mpiJava package provides a bridge between Java and various platform-specific implementations of the 
Message Passing Interface for high-performance computing.  Supported native platforms include MPICH, LAM, SunHPC and the IBM SP implementation of MPI.  So mpiJava allows development of portable Java programs that can be executed efficiently on important distributed-memory parallel computers.  This software continues to be popular (see chart—about 2000 downloads so far) and we actively maintain and update it.
10.2 HPJava Development Kit
In April this year we released the first version of the HPJava Development Kit, as open source software.  It supports development of scientific software in an extended version of the Java language, called HPJava.  HPJava builds on mpiJava and provides a much higher level collective communication library called Adlib.  HPJava programs are compiled to standard Java class files that can execute on a distributed collection of standard Java Virtual Machines, interacting through a native MPI or TCP/IP sockets.  It can also run in parallel on SMPs using Java thread parallelism.  Compilers and high-level libaries are pure Java.  A new portability layer called mpjdev encapsulates any unavoidable platform dependence.
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