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Software Distributed Shared Memory with High Bandwidth Network:

Production and Evaluation

AXKIRA NISHIDAT 1t

The recent development of commodity hardware technologies makes building a software
distributed shared memory computing environment a more practical approach for scientific
computing that requires the repetitive solutions of large linear systems. In this study, we build
a tightly connected PC cluster with PCI Express and InfiniBand technology for the scalable
implementation of parallel iterative linear solvers, evaluate the performance and bottlenecks
of commodity hardware technologies. The scalability of the implementation of parallel sparse
matrix computations considering both the local memory bandwidth of the compute nodes
and their internode communication bandwidth is evaluated.
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Fig. 1 InfiniHCA HCA MHGS18-XT DDR for PCI
Express bus from Mellanox Technologies, Inc.
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Fig. 2 System Diagram of dual Opteron Cluster Node.
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Fig. 3 Opteron Cluster IBQ, connected with
InfiniBand switch MTS2400 DDR.
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Fig. 4 MPI Latency of MVAPICH 0.9.6 (nodes con-

nected with DDR InfiniHost HCA (Mellanox
MHGS18-XT)).
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0.9.6 (nodes connected with DDR InfiniHost
HCA (Mellanox MHGS18-XT)).
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/* - MAIN LOOP - repeat NTIMES times - */
scalar = 3.0;
for (k=0; k<NTIMES; k++)

times[0] [k] = second();
#pragma omp parallel for
for (j=0; j<N; j++)
cljl = aljl;
times[0] [k] = second() - times[0][k];
times[1] [k] = second();
#pragma omp parallel for
for (j=0; j<N; j++)
bl[j] = scalarxc[j];
times[1] [k] = second() - times[1][k];
times[2] [k] = second();
#pragma omp parallel for
for (j=0; j<N; j++)
c[jl = aljl+b[jl;
times[2] [k] = second() - times[2][k];
times[3] [k] = second();
#pragma omp parallel for
for (j=0; j<N; j++)
aljl = b[jl+scalar*c[j];
times[3] [k] = second() - times[3][k];

}

06 STREAM benchmark 000000
Fig. 6 Main loops of STREAM benchmark.
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01 STREAM benchmark 00000
Table 1 STREAM benchmark types.

Benchmark  Operation Bytes per iteration
Copy ali] = bli] 16
Scale ali] = q * bli] 16
Add ali] = b[i] + cli] 24
Triad ali] = bli] + q * c[i] 24
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Fig. 7 Speedup of STREAM benckmark results with
up to four processes per node.
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Fig. 8 Speedup of STREAM benckmark results with
up to two processes per node.
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Fig. 9 Speedup of STREAM benckmark results with
up to two processes per node on GbE.
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Fig. 10 Speedup of STREAM benckmark results with
up to four processes per node (Mapping speci-
fied and barrier synchronization removed).
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vector r,p,q,z; /* working vector */
/* solve A*x */
real CGSOLVE(matrix A,vector x, real zeta) {
int it; real alpha, beta, rho, rho0;
r=x;p=x;2z=0.0;rtho=x%*
for(it=0; it < NITCG; it++) {
q = A¥p;
alpha = rho/(p * q);
z += alpha * p;
rho0 = rho;
r += -alpha * q;
rho = r*r;
beta = rho / rho0;
p += beta*r;
}
r= A¥*z - x;
zeta = 1.0/x*z;
x = (1.0/sqrt(z*z))*z;

return sqrt(r*r);

X;
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Fig. 11 Algorithm of NPB CG main loop.
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Fig. 12 Speedup of NPB CG with two ports of SDR
InfiniHost HCA.
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InfiniHost HCA.
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