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Performance evaluation of a virtualized HPC cluster
equipped with PCI passthrough InfiniBand devices
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The feasibility of the cloud computing in the field of high performance computing (HPC) is
assessed by measuring the performance of HPC applications on a virtualized cluster system
equipped with PCI passthrough InfiniBand devices. We evaluate some hybrid parallel appli-
cations on 16 compute nodes. The result shows PCI passthrough produces great improvement
for MPI communication throughput, and the parallel efficiency of coarse-grained parallel ap-
plications is comparable to the real machines. This paper leads to a positive prospect that

Infrastructure as a Service (IaaS) for HPC users is feasible.
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Fig.1 IO architecture on a virtual machine.
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Table 1 AGC Cluster specifications.

Node PC
CPU Intel Xeon E5540/2.53GHz x2
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Table 3 A single node performance (wall clock time).

VM type SP-MZ [sec] BT-MZ [sec] Bloss [min]

BMM 86.45 132.06 21.00
Xen 100.12 137.66 22.38
KVM 104.36 144.92 22.98
EC2 88.00 126.01 20.00
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