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Examination of the job execution on VM in Grid Environment

SHOJI OGURA ,i* KENJI KOUNO ,* SATOSHI MATSUOKA f211
b )
and HIDEMOTO NAKADA3.11

Despite recent proposals for fine-grained resource control on Grid computing nodes using
virtual machine technologies, the impact of the respective virtualization schemes, as well
as feasibility of actually imposing control, has not been well investigated in a comprehen-
sive fashion. We propose a virtual machine framework for the Grid that allows selection
of different virtualization schemes depending on application characteristics, and (2) perform
comprehensive measurements of the impact of individual schemes, as well as when the schemes
are actually used for resource control, and derive a guideline that would lead to (semi-) au-
tomated selection of virtualization schemes. The created prototype runs as a job manager
in Globus 2.4, and allows selection of virtualization schemes, as well as pluggable resource
control depending on the user and the intended policy. Benchmarks using NPB2.4 show that
we can minimize the overhead by appropriate selection of virtualization schemes, as well as
deriving several guidelines such as communication-intensive applications favor virtualization
via library call interpositions, whereas virtualization of multiple process tend to favor kernel

modules.
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