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Abstract

The resilience approach generally used in high-performance compu.. ~e (E7 _) relies on coordinated checkpoint/restart,
a global rollback of all the processes that are running the applicat’ ~n. How ver, in many instances, the failure has a
more localized scope and its impact is usually restricted to a subsc™ of tue resources being used. Thus, a global roll-
back would result in unnecessary overhead and energy cons.. ‘wuon, since all processes, including those unaffected
by the failure, discard their state and roll back to the last ~~eckpoin. to repeat computations that were already done.
The User Level Failure Mitigation (ULFM) interface—the l..** proposal for the inclusion of resilience features in the
Message Passing Interface (MPI) standard—enables the ac, 'oyment of more flexible recovery strategies, including
localized recovery. This work proposes a local ro. ~aci. ~~ roach that can be generally applied to Single Program,
Multiple Data (SPMD) applications by combining ULFM, .he ComPiler for Portable Checkpointing (CPPC) tool, and
the Open MPI VProtocol system-level mess' ge log, ing component. Only failed processes are recovered from the
last checkpoint, while consistency before furti. - orc gress in the execution is achieved through a two-level message
logging process. To further optimize thic app’ vach point-to-point communications are logged by the Open MPI VPro-
tocol component, while collective cor .munic. “i- ns are optimally logged at the application level—thereby decoupling
the logging protocol from the part cula. ~ollective implementation. This spatially coordinated protocol applied by
CPPC reduces the log size, the ] g 1. >mory requirements and overall the resilience impact on the applications.
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1. Introduction

Today, high-t .rform: nce computing (HPC) plays an integral role in the advancement of many science and engi-
neering discipline. How- ver, recent studies show that, as HPC systems continue to grow in numbers and in hetero-
geneity, the 1 *¢an 2 To Failure (MTTF) for a given application shrinks, resulting in a high failure rate overall.
Di Martino et al. "13] studied the US National Center for Supercomputing Applications’ (NCSA’s) “Blue Waters”

supercomputer for 261 days and found that 1.53% of applications running on the machine failed because of system-
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