Experiences with CODE and HeNCE in Visual Programming for Parallel Computing 1

Experiences with CODE and HeNCE in Visual Programming for Parallel Computing

James C. Br owne^† Jack Dongarra^{†††} Syed I. Hyder^† Keith Moor e^{††} Peter Newton^{††}

Abstract

Visual programming has particular appeal for explicit parallel programming, particularly coarse grain MIMD programming. Explicitly parallel programs are multi-dimensional objects; the natural representations of a parallel program are annotated directed graphs: data flow graphs, control flow graphs, etc. where the nodes of the graphs are sequential computations. A visually based (directed graph) representation of parallel programs is thus more natural than a pure text string language where multi-dimensional structures must be implicitly defined. The naturalness of the annotated directed graph representation of parallel programs enables methods for programming and debugging which are qualitatively different and arguably superior to the conventional practice based on pure text string languages.

Two visually-oriented parallel programming systems, CODE 2.0 and HeNCE, will be used to illustrate these concepts. The benefits of visually-oriented realizations of these models for program structure capture, performance analysis and debugging will be explored. It is only by actually implementing and using visual parallel programming languages that we have been able to fully evaluate their merits.

1.0 Intr oduction

Parallel computer architectures have clearly emerged as the future environments for high performance computation for most applications. There is convergence on the MIMD model of parallel computation, at least in the current generation of parallel architectures. However, many different mechanisms are employed for communication and synchronization. This is of critical importance since synchronization and communication mechanisms are the means by which parallel structure is specified

The barrier to widespread use of parallel architectures is that writing parallel programs which are both efficient and portable is quite difficult. Parallel programming is more difficult than sequential programming because parallel programs must express both the sequential computations and the interactions among the sequential computations which define the parallelism. In order to achieve good performance, programmers must under-

† University of Texas at Austin. †† University of Tennessee at Knoxville.

††† University of Tennessee at Knoxville and Oak Ridge National Laboratory.