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Advanced Parallelizing Compiler (APC) Overview

To develop the platform-free automatic parallelizing compiler 
technology
- Effective performance
- Good cost performance
- Ease of use

Background and Goal

Structure of APC Compiler and Development Technologies

Benchmark Programs and Effective Technologies

Doubling of effective performance
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APC project tries to reduce the gap

by developing  efficient
parallelizing technologies.
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Application                                  Description        Effective 
technologies    

SP               Pentadiagonal solver                NPB2.3     Medium grain 
Parallelization

swim             Shallow water equations         Spec95/2000    Hierarchical 
Parallelization , Cache Optimization

su2cor           Monte-Carlo method                Spec95                             Hierarchical 
Parallelization

hydro2d          Navier Stokes equations        Spec95          Hierarchical 
Parallelization, Cache Optimization

mgrid            3d potential field                      Spec95/2000/NPB2.3      Hierarchical 
Parallelization

applu             Partial differential equations  Spec95/2000/NPB2.3       Affine Partitioning

wupwise          Quantum chromodynamics    Spec2000             Interprocedural 
Parallelization

turb3d            Turbulence modeling              Spec95       Hierarchical 
Parallelization , Interprocedural Parallelization

CG              Conjugate gradient                   NPB2.3     DSM optimization

EP               Embarrassingly parallel           NPB2.3       Interprocedural 
Parallelization

tomcatv          Vetorized mesh generation     Spec95           Hierarchical 
Parallelization , Cache Optimization

- Cache optimization
- DSM optimization

Automatic Data
Distribution

Scheduling

- Static Scheduling
- Dynamic Scheduling

- Inter-procedural
- Conditional

Data Dependence
Analysis

- Coarse Grain
- Medium Grain
- Architecture Support

Speculative
Execution

OpenMP Compiler: IBM XL Fortran for AIX Version 7.1.0 and 8.1, Compaq Fortran  V5.4,
KAP Fortran V4.3, MIPSpro Fortran90 Version 7.30, etc.

DSM: Distributed Shared Memory

②④⑨

①③⑧

⑥⑦⑩

⑤⑪⑭

⑫⑬

Variety of Shared Memory Parallel machines

Runtime Info

IBM
RS/6000

SGI
Origin2000

IBM
pSeries690

SUN
Ultra 80

Hewlett-Packard
AlphaServer GS160


