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Efficient Implementation of Sparse Linear Algebra Operations on InfiniBand Cluster

AXKIRA NISHIDAT 1t

Construction of scalable and low cost parallel computing environment is indispensable for
the efficient solution of linear systems with large sparse matrices. In this study, we build a
PC cluster based on PCI Express and InfiniBand technology for the scalable implementation
of parallel iterative linear solvers, and evaluate its performance. The potential ability and the
problems to be solved for commodity interconnect technologies are also discussed. The results
of our evaluation show that the communication bandwidth of the intranode interconnects is
the most critical factor for the scalable implementation of parallel sparse matrix computations.
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Fig. 1 Algorithm of Conjugate Gradient Method.
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Fig. 2 Vector operations for iterative solvers.
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Table 1 STREAM benchmark types.
Benchmark Operation Bytes per iteration
Copy ali] = bli] 16
Scale ali] = q * b[i] 16
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