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•  Goal:  To develop energy-efficient fault-tolerant HPC 
applications, the MuMMI (Multiple Metrics Modeling 
Infrastructure) is extended to analyze and model their energy 
and performance under different resilience strategies 

•  In this work, we extend the MuMMI to examine the tradeoffs 
among resilience, execution time, power and energy of the 
STREAM benchmark on three different architectures 

•  In the future, we will extend the MuMMI to model the tradeoffs 
between execution time, power, energy and resilience for various 
application-system configurations 

Resilience Strategies: Multilevel Checkpointing 

Runtime (s), Average Power (W) and Energy (J) under Different Resilience Strategies 

Three HPC Architectures and Environments 

•  FTI is a fault tolerance interface that aims to add a highly 
reliable layer between the operating system and the application 

•  It provides five application level subroutines, FTI_Init(), 
FTI_Protect(), FTI_Snapshot(), FTI_BitFlip(), and FTI_Finalize.  

•  It has the following features for the initial configuration: four-
level checkpointing (local write (L1), Partner copy (L2), Reed-
Solomon coding (L3), and PFS write (L4)), checkpointing 
frequency, number of bit-flip failure injections, injection bit 
position, and injection frequency  

•  ckp(1,3,5,7) stands for frequencies for a four-level checkpoint 

On BG/Q On Kaveri On Haswell 


