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SUBROUTINE lap_main(xsize, ysize, u,uu)
integer: xsize, ysize
double dimension(0:xisze+1,0:ysize+1): u, uu
integer: x,y,k

!$xpg template tmpl(0:XSIZE+1, 0:YSIZE+1)

!$xpg data copy(u, uu)  
!$xpg align (i,j) with tmp(i,j) : u, uu
!$xpg shadow  uu(1:1,1:1)
!$xpg paralllel

do k = 0, NITER
!$xpg array

uu = u
!$xpg reflect(uu)
!$xpg loop on tmpl(i,j)

do  x = 1, xsize
do y = 1, ysize
u(x,y) = (uu(x+1,y)+uu(x-1,y)+

uu(x,y+1)+uu(x,y-1))*0.25
enddo

enddo
enddo

!$xpg end parallel
!$xpg end data
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H23 H25 3 Tightly Coupled Accelerators: 

TCA PEACH2 (PCI Express Adaptive Communication Hub ver.2)

FPGA GPU PCI Express

HA-PACS/TCA  

-3 PEACH2 FPGA 

(Altera Stratix-IV) DRAM PCIe

3 PCIe

1/3  
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HA-PACS TCA

InfiniBand TCA
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GPU GPU NVIDIA

Tesla K20X K20X Linpack 70%

TCA Linpack 277 TFLOPS Linpack

3518MFLOPS/W 2013 11 Green500  
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1/3 256KB
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2015 12 Gbps 

SAS 16 RAM 19.2 GB/s

I/O 5,000

10 96 TB/s I/O

IOPS 1
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IOPS  
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-9 Version Mode Direct Mode

16 190,000 ops/sec
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-10  

Block Krylov  

Block Krylov

Block Krylov

 

QCD 1,572,864 12

-11 Block BiCGGR Block 

GPBiCG

Block GPBiCG 2.3 10-7

1.2 10-14  



 
 
 

-133- 
 



 
 
 

-134- 
 



 
 
 

-135- 
 



 
 
 

-136- 
 



 
 
 

-137- 
 



 
 
 

-138- 
 



 
 
 

-139- 
 



 
 
 

-140- 
 



 
 
 

-141- 
 



 
 
 

-142- 
 



 
 
 

-143- 
 

l



 
 
 

-144- 
 



 
 
 

-145- 
 

 

1. A study on linear algebra operations using extended precision 

floating-point arithmetic on GPUs GPU

2013 11

 

2.

2014 3  

 

 

1. Alamri Hussain Ali A, , Evaluation of Many-core processor with Analysis of 

Sparse Matrix Vector Multiplication

2013 3

 

2. , , Non-Homogeneous

2013 3
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5.

2014 3  

6. Marilia Rodrigues de Melo e Silva, , Fault Tolerance Design for Hadoop 

MapReduce on Gfarm Distributed File System Gfarm

Hadoop MapReduce

2014 3  
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