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Heterogeneous Aware Hybrid Design 
•  Superlinear performance/W & performance gain* 

•  *Compared with single device implementations 
•  Leverage hardware diversity (CPU vs. GPU) 
•  Pipeline architecture hides administration overhead 
•  Hardware agnostic software design – OpenCL 

•  Eliminates the need to write code for CPU power management 

•  Multi-CPU Multi-GPU hybrid version achieved 

1. Task decomposition 
2.  Implement all tasks 

for all devices 
3. Evaluate the task–

device affinities 
 

4. Group devices based 
on affinities 

5. Data decomposition 

•  Naive Hybrid Design 
•  Addresses only 

Performance not 
Performance/W 

Sam Warner, Nico Galoppo, Dan Petre 
Intel Corporation  

Monte Carlo Hybrid Design – Dynamic Scheduling Version 

Event-Based Synchronization & Out-Of-Order Execution Mode  

Optimization notice: Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, 
functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to 
the applicable product User and Reference Guides for more more information regarding the specific instruction sets covered by this notice.  Notice revision #20110804	
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