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Fault Tolerance Framework to Improve Partial Message Logging
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Abstract:

Modern supercomputers consists of more and more nodes. That makes mean time between failure (MTBF)
shorter than that of current situation. If MTBF becomes less, application that takes much time can not
be done because of failure. To cope with the problem, many fault tolerance mechanisms are proposed.
Coordinated checkpointing and message logging are typical mechanisms to achieve fault tolerance. How-
ever, coordinated checkpointing forces all processes to roll back to last checkpoint when occuring failure and
message logging imposes large overhead on communication. Partial message logging is proposed to alleviate
those disadvantages. The method splits processes into some groups and takes checkpoints within a group and
logs data of communication between groups. Due to this method, the processes which have to be restarted
can be limited from all processes to processes within a group. In this research, we proposes a framework
to improve partial message logging by analyzing application behavior at runtime. Prior research assumes
whole communication pattern of application, so application have to be executed in advance. Our framework
analyzes main loop of HPC application which has specified by application programmer. In addition, prior
research uses graph partitioning tool to group processes, but graph partitioning tool is designed for generic
graph partitioning problems and take longer time to partition processes. Therefore, we proposes simple and
faster grouping algorithm on the framework utilize mapping between processes and nodes. Proposed method
is evaluated through partitioning communication graph which simulates simple stencil computation.
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