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�‰Capture temperature and power consumption on an HPC system (e.g., BlueGene/P, SiCortex)
�‰Construct a power model based on performance hardware counters 
�‰Extend adaptive solvers to take into account performance hardware counters and power 
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�‰Emerging multimethodalgorithms for the solution of 
linear systems of equations

�‰Different solutions will present different tradeoffs  
among accuracy, robustness, performance, and power 
efficiency

Adaptive methods provide reliable and robust
solutions and can reduce the number of nonlinear
iterations and overall time to solution.

�‰High chip temperature may lead to reduced lifetime
�‰Challenge 1:  Increasing performance without 
adversely increasing energy
�‰Challenge 2: Detection of temperature changes  may 
occur significantly later then the causal power events

Goal: Provide a component based framework for:

1. Low overhead performance/power monitoring and 
analysis of numerical components

2. Application composition and dynamic selection of  
algorithms  and parameters based on offline/online 
analyses of performance, power, and algorithm-
specific metadata
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Time steps 19 50 

IPC (Graduated) 0.29 0.40 

MIPS (cycles) 695.45 973.33 

Cache miss ratio (data) 0.31 0.29 
Cache miss ratio 
(instruction) 0.42 0.37 
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TOT_INS 5.32E+09 3.48E+10 6.54X

TOT_CYC 1.85E+10 8.68E+10 4.68X

TLB_MISS 4.35E+06 1.41E+07 3.24X

L1_MISS 1.38E+08 5.15E+08 3.72X

L2_MISS 4.39E+07 1.54E+08 3.50X

Experimental Details

Code
Nonlinear driven cavity with pseudo -
transient continuation ( PETSc )  

Machine Cluster of 2.4 GHz Dual Core Opterons

Operating System Linux

No. MPI Processes 4

Performance Tool PerfSuite (NCSA)

Nonlinear Solvers Line search (LS) and trust region (TR)

�‰Instruction/cycle counts and cache/TLB misses contribute to processor and memory power consumption  
�‰Tradeoff: LS consumes more memory power �² TR consumes more on-chip power
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