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Implementation and Performance Evaluation of the
Large Scale Cluster PACS-CS for Scientific Computation
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At the Center for Computational Sciences, University of Tsukuba, we have developed a mas-
sively parallel cluster named PACS-CS (Parallel Array Computer System for Computational
Sciences) for wide fields of computational sciences. To achieve high sustained performance on
real applications, each node is designed to be aware of the bandwidth both on memory and
network. The massively parallel interconnection network based on 3-D Hyper Crossbar with
trunked Gigabit Ethernet is also originally developed. .

In this paper, we describe the basic design and implementation of the machine as a large
scale PC cluster. We also describe the basic system performance including Linpack benchmark
and network performance. The system recorded 10.35 TFLOPS on Linpack. For reasonablly
large size of message, the interconnection bandwidth achieves 89% of the peak at MPI level,
and even for 3-D routed message, it is confirmed the routing overhead is acceptable and the
system provides a large bisection bandwidth.
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