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|  Coordinated algorithm, compiler and architecture design 
efforts to support unstructured parallelism applications on 
Heterogeneous platforms 

Algorithms 

Compiler  

Microarchitecture  

CPU GPU 

1)  Increase dynamic parallelism  
2)  Reduce memory divergence  
3)  Scalable graph algorithms  



|  GPUs are effective for structured applications 

 
 
|  However, for unstructured applications 

 Poor workload balance -> control flow divergence 
 Un-coalesced memory access -> memory divergence 
 Low Compute Utilization 
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Wang et al. IISWC 2014 



|  Pockets of Structured Parallelism in irregular applications 
 Locally uniform control flow 
 Locally coalesced memory access 

|  E.g. Graph Traversal 
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Wang et al. IISWC 2014 



|  CDP: launch a kernel from device side, on Kepler GK110 GPU 
|  Solution for DFP 

  Launch a child kernel for detected DFP 
  Launch only when sufficient parallelism 
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Wang et al. ISCA 2015 
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Wang et al. ISCA 2015 
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|  Memory divergence problem  
|  Memory latency problem  

 Prefetch a data-dependent memory access pattern found 
commonly in graph algorithms 

 Use spare registers to make prefetches more effective 

Lakshminarayana et al. HPCA 2014 
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https://github.com/graphbig/graphBIG/wiki 

Collaboration with IBM 

IBM System-G based benchmarks  
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|  Algorithm-level work  
 Staleness aware graph computing  

}  Reduce synchronization à Increase parallelism  

 BFS 1.5 streaming partitioning algorithms  
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