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Improvement of VM scheduler for HPC

MasamiTsu Honjo, ™! Arsusar KupoTafl
and TOSHIAKI KITAMURAT!

As HPC and parallel processing environment becomes popular, the demand
that parallel programs with MPI(Message Passing Interface) should support
heterogeneity on PC clusters with consist of the nodes with different comput-
ing power and fault-tolerance of the nodes has arised. We have proposed a
technique to support heterogeneity and fault-tolerance for PC clusters by exe-
cuting MPI processes on virtual machines so that those processes can be easily
migrated between nodes. However, when MPI programs are executed on vir-
tual machine Xen, the overhead sometimes becomes large. We therefore make
it possible to change the values of the time slice and the tick, which are pa-
rameters the Credit Scheduler uses to allocate CPU time, so that the overhead
incurred by waiting for receiving data is reduced and the performance of MPI

programs is improved. To evaluate the effectiveness of the improvement, we ex-
ecuted the application SP Class A of NAS Parallel Benchmarks 3.3 on virtual
machines running on nodes with dual core processor Core2Duo 3.00GHz and
4GB main memory. When SP is executed with four processes on two nodes
where the values of the time slice and the tick are both changed to 1ms from
the default values of 30ms and 10ms, the performance is improved by 33%. In
addition, DomainQ’s weight is changed from 256 to 1024 ,the performance is
improved by 35%.
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