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Towards MPI with user-transparent fault tolerance

YASUHITO TAKAMIYAt and SATOSHI MATSUOKA®t

Rapid increase in the number of nodes as well as the massive scale of computing in terms
of both time and memory space for commodity clustering is mandating the handling the
potential failure of applications and system as the norm, while inherent fault tolerance and
recovery have not been integral part of software tools being developed for parallel comput-
ing on such clusters. Moreover, flexible fault tolerance mechanisms in which the user could
manage the balance of reliability vs. transparency vs. execution overhead would be vital, but
most previous work on cluster fault tolerance have made available only a single policy and/or
mechanism, and moreover, their overhead have not been exactly measured for practical ap-
plications. Instead, we propose a new fault tolerant MPI system called Parakeet which allows
various fault tolerance and recovery mechanism could be easily specified by the user, while re-
taining the efficiency. As a preliminary basis, we have implemented a prototype of user-level,
coordinated checkpointing and migration protocol on top of MPICH in a user-transparent
fashion. By specifying new protocols based on the underlying Parakeet mechanism, one could
achieve Plug-and-Play management of large-scale clusters. Preliminary benchmarks show that
Parakeet is portable and efficient, and could well serve as a basis for Plug-and-Play clustering.
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