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• Finite Difference Method 
• Poisson Equation 
• Method of manufactured solutions 

Introduction

∇ 2 f = T

f n+1 = (1- w) f n + w f*

(SOR) 
method
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How many lines are necessary to its implementation?

Serial Version
Chapel

Serial Version
Fortran
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Cartesian topology 
of processes
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Chapel

Fortran 
+ MPI

How many lines are necessary to its implementation?
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A

B

Chapel  row-major
npx=1 npy=4 npz=1

Domain Decomposition

Fortran + MPI  column-major
npx=1 npy=1 npz=4

Chapel Fortran+MPI

Threads npx npy npz npx npy npz
2 2 1 1 1 1 2
4 1 4 1 1 1 4
8 8 1 1 1 1 8

16 16 1 1 2 2 4
32 8 4 1 2 4 4
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Tools/libraries

C compiler gcc 12.2.0 
Chapel 1.30.0 latest version
Chapel optimization flag --fast

C compiler gcc 4.9.2 
mpich 3.1.4 
Fortran optimization flag -O3 

Variable Value

CHPL_TASKS qthreads

CHPL_TARGET_CPU native

CHPL_HOST_PLATFORM linux64

CHPL_LLVM none

CHPL_COMM none
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 Machine and Operating System

• Machine 
 Cluster Euler 

• Memory 
 128 GB DDR3 1866MHz 

• Processor Intel Xeon E5-2680v4 de 2.4 GHz
 1 locale - 28 cores, 56 parallel processes available.

• Operating System 
 CentOS Linux release 7.2.1511 

Cluster Euler 
https://euler.cemeai.icmc.usp.br/

https://euler.cemeai.icmc.usp.br/
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Results

Serial 2.2 %

2 7.6%

4 9.1%

8 15.9%

16 9.8%

32 9.2%
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Chapel provides…

• an easy language for writing algorithms
• significantly reduces the number of lines implemented
• as fast as Fortran+MPI

and next stages…

• Work with Distributions: BlockDist, CyclicDist, BlockCycDist;
• Building Multilocale Chapel
• Compare with the latest version of Fortran+MPI

Conclusions 
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