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Faults in Parallel and Distributed System

1 / 1Background and Motivation

As parallel systems scale to millions of cores, faults become one of the most
critical challenges.

As data centers scale to hundreds of thousands of nodes, faults are a prime
consideration for distributed computations.

As networks scale from data center to wide area, network faults and partitions
constitute a major consideration for wide area distributed computations.



Estimated Chip Counts in Exascale Systems
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Source: DARPA Exascale Technology Study [Kogge et al.]



BlueGene Failure In Time (FIT) budget
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Source: P. COTEUS ET AL., IBM J. RES. & DEV. VOL. 49 NO. 2/3



Scaling trends for environmental factors that affect resiliency
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Source: DARPA Exascale Technology Study [Kogge et al.



Application Utilization for checkpoint overheads
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If one socket fails on average every 10 years, application utilization drops to 0 at 220K sockets!

Source: DARPA Exascale Technology Study [Kogge et al.
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