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 Breadth First Search, BFS; 

 

 Implementation of BFS on single GPU; 

 

 Overview of input data format; 

 

 Mapping onto cluster; 

 

 Some optimizations; 

 

 Results. 
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 The iterative marking of BFS levels; 

 

 Transformation of input data format; 

 

 Optimizations of GPU memory access; 

 

 Optimizations of interprocessor communications. 
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• The CSR format includes both edges (S, F) and 
(F, S), choose one of them - (S, F) or (F, S). 
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Indirect addressing! 



 

 Data transformation for efficient use of the cache 
and the GPU memory bandwidth; 
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 Use «top-down» approach for marking the 
part of distance array in each GPU(d_i); 
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 Execute the all gather operation between all 
mpi processes to identify changes from other 
nodes; 
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 Copy the given results of distance array from 
CPU to GPU, go to the next iteration; 
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 It is necessary to send information of the 
marked vertices only at the current iteration; 

 

 To store this information, one bit is sufficient 
(instead of 8 bits); 

 

 Allow to compress data 8 times (using the 
unsigned char type). 
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 Use RLE algorithm (Run-length encoding); 

 

 Reduces the amount of data transmitted in 
the initial and final iterations; 

 

 Allow to restore all the compressed data. 
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 Code with RLE (Run-length encoding); 

32 

|00000|1|0000000000000000|1………………… 

|101|0|1|1|1000|0|1|1|………………… 

The original array of bits: 

Compressed array: 



 Code with RLE (Run-length encoding); 
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 Code with RLE (Run-length encoding); 
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 Code with RLE (Run-length encoding); 
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 Code each part of dist array with one thread; 

 Decode received parts with many threads; 
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 Cluster k100: 
node: 2x Xeon 5670 + 3 GPU Tesla c2050; 

 

 RMAT-32 graphs; 

 

 Scales 20-28 (392 MB – 100 352 MB); 

 

 Use up to 64 MPI processes. 
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