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Abstract
Fault tolerance is already a major concern for users of 
large-scale message passing HPC applications. Future HPC 
systems with their projected shorter MTBF will make this 
problem even more difficult to address. The current fault 
tolerance approach in HPC essentially relies on concepts 
defined 30 years ago for generic distributed systems. Sev-
eral recent studies question its applicability to next gen-
eration HPC systems and applications and advocate for the 
exploration of novel, potentially disruptive fault tolerance 
techniques.

In this talk, we will analyze two important components of 
the fault tolerance design: the HPC applications and the 
HPC systems. We will show how we can conceive more 
efficient fault tolerance based on the fundamental charac-
teristics of the HPC applications and the dynamic behav-
iors of the HPC systems. In particular we will present the 
notions of send-determinism, partial restart, hybrid fault 
tolerance protocols and processes clustering in HPC ap-
plications. We will also show how we can improve fault 
tolerance by exploring the mine of information generated 
dynamically by HPC systems about the state of their com-
ponents.
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