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Abstract

In order to execute a parallel computation on a cloud en-
vironment in which the number of available resources can
change dynamically, the scale of the parallel computation
should expand or shrink dynamically in response to the in-
crease or decrease of available resources. It is, however, dif-
ficult to describe most parallel scientific computings such as
finite element methods so that they can scale up or down
dynamically. Therefore, this paper proposes a PGAS frame-
work named DMI, with which if a programmer creates a suf-
ficient number of threads then the framework automatically
and dynamically schedules these threads on the available
resources at the time. Furthermore, as primary elemen-
tal techniques in DMI, this paper proposes techniques for
improving the performance of a global address space, tech-
niques for maintaining the consistency of the global address
space beyond dynamic joining or leaving of nodes, and tech-

niques for migrating a live thread safely between nodes.
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