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Herb Sutter, “The free lunch is over”, Dr. Dobb's Journal, 30(3), 
March 2005. On-line version, August 2009. 
http://www.gotw.ca/publications/concurrency-ddj.htm  

The real Moore’s Law 

The clock speed plateau 

The power ceiling 

Instruction level 
parallelism limit 



! EEHPC.com launched at SC’11 
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http://www.montblanc-project.eu/ 
http://www.nvidia.com/object/carma-devkit.html 
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http://www.eurocloudserver.com/ 
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!  BUDE:  
Molecular docking with OpenCL 
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Proteins typically O(1,000) atoms 
Ligands typically O(100) atoms 
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Relative Performance 

Relative Performance Per Watt 

!  Relative energy and run-time 
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Measurements are for a constant amount of work. 
Energy measurements are “at the wall” and include 
any idle components. 

88% reduction in energy 
93% reduction in time 



!  Conclusions 
•  Power (energy efficiency) changing from 

being unimportant to being a limiting factor 
for large scale computing 
 

•  Is becoming a first order concern for 
hardware developers 
 

•  Likely to become a primary concern for 
software developers too 
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