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Fig. 1  Skeleton of TRD process in ABCLib_DRSSED. 
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Fig. 2  MPI Non-blocking implementation of sending pivot vector. The lines denoted by 
prime symbols replace the corresponding lines without the prime symbols in Figure 1. 
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Fig. 3  Skeleton of HIT process in ABCLib_DRSSED. The global index for the first location 
is kstart and the global index for the last location for k  is kend. 
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Fig. 4  MPI Bcast implementation in the HIT process. 
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Fig. 5  MPI non-blocking implementation of the gathering process in HIT. 

Fig. 6  Alternative communication implementation of the gathering process  
in HIT (block MPI_Bcast). 
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Fig. 7  A snapshot of communication blocking for HIT. Process grid is 2 4. Size of 
communication blocking is 2. 
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Fig. 8  TRD execution time in pure MPI execution in 1,024 processes (64 nodes). 
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Fig. 9  TRD execution time in hybrid MPI execution in 64 processes (64 nodes). 

Fig.10  HIT execution time in pure MPI execution in 1,024 processes (64 nodes). 
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Fig.11  HIT execution time in hybrid MPI execution in 64 processes (64 nodes). 
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Fig.12  Total execution time in pure MPI execution in 1,024 processes (64 nodes). 

Fig.13  Total execution time in hybrid MPI execution in 64 processes (64 nodes). 
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Fig.14  Comparison of the best pure and hybrid MPI executions of TRD in 64 nodes. 
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Fig.15  Comparison of the best pure and hybrid MPI executions of HIT in 64 nodes. 
 

Fig.16  Effect of different communication implementations of TRD in hybrid MPI 
executions in 64 nodes. 
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Fig.17  Effect of different communication implementations of HIT in hybrid MPI execution 
in 64 nodes. 

 

Fig.18  Effect of varying blocking factors in HIT in hybrid MPI execution in 64 nodes by 
using block MPI_Bcast. 
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Fig.19  TRD execution time in hybrid MPI execution in 4,800 processes (4,800 nodes, 
76,800 cores). 

yP

スーパーコンピューティングニュース� Vol.�17,�No.�1　2015- 38 -



Fig.20  HIT execution time in hybrid MPI execution in 4,800 processes (4,800 nodes, 
76,800 cores). 

Fig. 21  Total execution time with varied matrix sizes in hybrid MPI execution in 4,800 
processes (4,800 nodes, 76,800 cores). 
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Table. 1  Execution times between ScaLAPACK PDSYEVD and ABCLib_DRSSED. Time 
is in seconds. Pure MPI execution is used for ScaLAPACK PDSYEVD and 

ABCLib_DRSSED. 
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