CPC2000 Eighth International Workshop on Compilers for Parallel Computers

Aussois, France, January 4-7 2000

Sponsored by INRIA, CNRS, and GDR-ARP

Preface

CPC2000 is the eighth in a series of workshops on Compilers for Parallel Computers that take place every 18 months. Previous workshops were held in Oxford (1989), Paris (1990), Vienna (1992), Delft (1993), Malaga (1995), Aachen (1996), and Vadstena (1998). The major aim of the workshop is to give researchers the opportunity to present their current research activity and latest results in the field of compiling for parallel computers, and to participate in informal discussions.

The 8th workshop was held in Aussois, a small ski resort in the french Alpes at the very beginning of Y2K. This volume contains the papers that were presented at CPC2000. They cover many aspects of compilation for parallel computers: compilation and parallelization environments, performance evaluation, program analysis, code optimizations, language extensions, compilation of Fortran77, Java, compilation for clusters, etc.

We would like to thank CNRS (Centre National de la Recherche Scientifique), INRIA (Institut National de Recherche en Informatique et Automatique) and GDR-ARP (Architecture, Réseaux, Parallélisme) for sponsoring the workshop. Also special thanks to our assistant, Anne-Pascale Botonnet, for the organization.

The program and organizing committee:

Alain Darte Georges-André Silber Yves Robert

(LIP, ENS-Lyon).

iii

Contents

The APART Specification Language

T. Fahringer, M. Gerndt, G. Riley, and J. Larsson Träff . . . . . . 1

NestStep: Nested Parallelism and Virtual Shared Memory for the BSP Model C. W. Keßler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

HPF Library, Language, and Compiler Support for Shadow Edges in Data Parallel Irregular Computations T. Brandes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Iterative Compilation in Program Optimization

T. Kisuki, P. M. W. Knijnenburg, M. F. P. O’Boyle, and H. A. G.

Wijshoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Annotating Spar/Java for the Placement of Tasks and Data on Heterogeneous Parallel Systems C. van Reeuwijk, W. J. A. Denissen, F. Kuijlman, and H. J. Sips . 45

Data Distributions for Task-Parallel Programs

T. Rauber and G. Rünger . . . . . . . . . . . . . . . . . . . . . . . 59

Scheduling of Data Parallel Modules for Scientific Computing T. Rauber and G. Rünger . . . . . . . . . . . . . . . . . . . . . . . 71

Memory Cost Due to Anticipated Broadcast

V. Loechner and C. Mongenet . . . . . . . . . . . . . . . . . . . . . 81

Efficient Parallelisation using Combined Loop and Data Transformations M. F. P. O’Boyle and P. M. W. Knijnenburg . . . . . . . . . . . . 95 v

Applying High Order Transformations to Java

P. V. Artigas, M. Gupta, S. P. Midkiff, and J. E. Moreira . . . . . 105

Speculation on Data Dependences

A. Unger, E. Zehendner, and T. Ungerer . . . . . . . . . . . . . . 123

Scheduling the Computations of a Loop Nest with Respect to a Given Mapping A. Darte, C. Diderich, M. Gengler, and F. Vivien . . . . . . . . . 135

Virtual Method Resolution with Typed Alias Graphs

M. Schordan and W. Amme . . . . . . . . . . . . . . . . . . . . . . 151

A Data Flow Framework for Analyzing Assembly Code

P. Braun, W. Amme, F. Thomasset, and E. Zehendner . . . . . . 163

A Compiler Driven Execution Model for Irregular Applications A. Chauhan and K. Knobe . . . . . . . . . . . . . . . . . . . . . . . 173

Performance Trade-Offs in Series-Parallel Programming Models A. González Escribano, A. J. C. van Gemund, V. Cardeñoso Payo 183

Compiling Data-Parallel Programs to a Distributed Runtime Environment wih Thread Isomigration G. Antoniu, L. Bougé, R. Namyst, C. Perez . . . . . . . . . . . . . 191

Enhanced Parallelization via Analyses and Transformations on Array SSA Form K. Knobe and V. Sarkar . . . . . . . . . . . . . . . . . . . . . . . . 199

Software Support for Improving Locality in Scientific Codes H. Han, G. Rivera, and C.-W. Tseng . . . . . . . . . . . . . . . . . 215

Distributed OMP – A Programming Model for SMP Clusters M. Leair, J. Merlin, S. Nakamoto, V. Schuster, and M. Wolfe . . . 231

The HDC Compiler Project

C. A. Herrmann and C. Lengauer . . . . . . . . . . . . . . . . . . 241

An Incremental Approach to Interactive Parallelisation of Fortran-77 Code J. M. MacLaren and J. R. Gurd . . . . . . . . . . . . . . . . . . . 257

Cooperating Distributed Garbage Collectors for Clusters and Beyond M. Philippsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

Language Extensions and Compilation Techniques for Data Intensive Computations G. Agrawal, R. Ferreira, and J. Saltz . . . . . . . . . . . . . . . . . 279

Code Generation and Run-Time Support for Multi-Level Parallelism Exploitation M. Gonzàlez, X. Martorell, J. Oliver, E. Ayguadé, and J. Labarta . 293

Performance Analysis of Compiler-Parallelized Programs on Shared-Memory Multiprocessors S. W. Kim, M. Voss, and R. Eigenmann . . . . . . . . . . . . . . . 305

A Fast Implementation of Cache Miss Equations

X. Vera, J. Llosa, A. González, and C. Ciuraneta . . . . . . . . . . 321

The Nestor Library: A Tool for Implementing Fortran Source to Source Transformations G.-A. Silber and A. Darte . . . . . . . . . . . . . . . . . . . . . . . 329

Scalable Automatic Parallelization of Irregular Reductions on Shared Memory Multiprocessors E. Gutiérrez, O. Plata, and E. L. Zapata . . . . . . . . . . . . . . . 339

First Steps Towards Optimal Oblique Tile Sizing

R. Andonov, P.-Y. Calland, S. Rajopadhye, and N. Yanev . . . . . 353

On Time Optimal Supernode Shape

E. Hodz̆ić and W. Shang . . . . . . . . . . . . . . . . . . . . . . . . 369

ROSE: A Preprocessor Generation Tool for Leveraging the Semantics of Parallel Object-Oriented Frameworks to Drive Optimizations via Source Code Transformations D. Quinlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383