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Abstract
The emergence of PetaScale systems reinvigorates the community interest about how to manage failures in such
systems and ensure that large applications successfully complete. This talk starts by addressing the question of
failure rate and trend in large systems, like the ones we find at the top of the top500. Where the failures come from
and why we should pay more attention to them than in the past? A review of existing techniques for fault tolerance
will be presented: rollback-recovery, failure prediction and proactive migration. We observe that rollback recovery
has been deeply studied in the past years, resulting in a lot of optimizations; but is this enough to solve the challenge
of fault tolerance raised by Petascale systems? What is the actual knowledge about failure prediction? Could we
use it for proactive process migration and if so what benefit could we expect? Unfortunately, despite their high
degree of optimization, existing approaches do not fit well with the challenging evolutions of large-scale systems.
Thus, through this review of existing solutions and the presentation of the latest research results, we will list a set
of open issues. Most of existing key mechanisms for fault tolerance come from the distributed system theory and
the Chandy-Lamport algorithm for the determination of consistent global states. We should probably continue to
optimize them, like by adding hardware dedicated to fault tolerance. Beside, there is room and even a need for
new approaches. Opportunities may come from different origins, such as: 1) other fault tolerance approaches that
consider failures as normal events in the system and 2) new algorithmic approaches, inherently fault tolerant. We
will sketch some of these opportunities and their associated limitations.
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