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In this paper, we describe the parallelization of a sparse matrix computation, CG {Con-
jugate Gradient method) kernel taken from NAS parallel benchmark suite, for the EM-X
multiprocessor. Dataflow mechanism of EM-X supports fine-grain communication very effi-
ciently, which provides low latency communication, and flexible message-passing facility. We
compare the performance of sparse matrix vector multiplications by the complete exchange
communication, by element-wise remote update and by the element-wise remote read with
multithreading. The measurements taken on the EM-X indicates effectiveness of the fine-
grain communication which enables element-wise access efficiently. Fine-grain communcation
is effective when problem size per PE becomes small in large scale multiprocessor systems.
The complete complete exchange version incurs the negative impact due to the limitation of
its bandwidth, and the performance of the element-wise remote read version is degraded by
the overhead of context-switching for multithreading.
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vector r,p,q,z; /* working vector */

/* solve A*xr x/
real CGSOLVE(matriz A,vector x, real zeta){
int it; real alpha, beta, rho, rho0;
r=x; p=%x; 2=0.0; vho = x * x;
for(it=0; it < NITCG; it++){
q = A¥p;
alpha = rho/(p * @);
z += alpha * p;

rho0 = rho;
r += -alpha * q;
rho = r*r;

beta = rho / rho0;
p += betaxr;

}

r = A%z - Xx;

zeta = 1.0/x%z;

x = (1.0/sqrt(z*z))*z;
return sqri(r*r);
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Fig.1 Outline of CG kernel.
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Table 1 Characteristics of used matrices.
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Fig.6 Execution time for sparse matrix A.
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