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A hierarchical programming model for integration 
of parallel components with a scientific workflow 
toward and beyond petascale computing  
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FP2C  Framework for Post-Petascale Computing  
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Overview of FP2C 
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OmniRPC extension & MPI-Backend 
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OmniRPC extension & MPI-Backend (cont.) 
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Implementation component extension 
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Implementation component generator extension 



FP3C 

yml_compiler & yml_scheduler extension 
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Distributed data exchange support 
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Experiments : Block Gauss-Jordan 
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Experiments : Block Gauss Jordan 
 application component 
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Experiments :  T2K-Tsukuba 
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Experiments 
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Result:  32x32 blocks (512x512 each) 
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Reee'

Keee'
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Xeee'
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Result:  16x16 blocks [1024x1024 each) 

e'

Reee'

Keee'

Neee'

Xeee'

NK' nRX' RwN'

K'8&1.'4.1'8&34&/./0'

nN'8&1.'4.1'8&34&/./0'

NK'8&1.'4.1'8&34&/./0'

QU)/#"+-)=+")+%/6)/#&=#(+(>)'-)
0+->)

'
UV)/#"+-)=+")/#&=#(+(>)

''0&&'358JM'"/0.1=/&C.'
8&335/"8$6&/'

'
V)/#"+-)=+")/#&=#(+(>)

'8$8J.q'
`R'eLw!Y8&1.'

`G'R!QY9&8%.0'
'

'0$9%9'm'$:$"7$<7.'1.9&518.9''
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DEMO 
•! <7&8%'cZS!!'



Block-DGEMM (YML) 

C[0][0]+=A[0][0]xB[0][0] C[0][0]+=A[0][1]xB[1][0] C[0][0]+=A[0][2]xB[2][0] 
notify wait notify wait 

C[0][1]+=A[0][0]xB[0][1] C[0][1]+=A[0][1]xB[1][1] C[0][1]+=A[0][2]xB[2][1] 
notify wait notify wait 

sequential 

sequential 

parallel 



Block-DGEMM (YML) 

par(k:=0;blockcount-1) do 
    par(i:=0;blockcount-1) do 
        par(j:=0;blockcount-1) do 
          if(k gt 0) then 
             wait(step[i][j][k-1]); 
           endif 
           compute dgemm(A[i][k],B[k][j],C[i][j]); 
           notify(step[i][j][k]); 
        enddo 
    enddo 
enddo 

C += AB 



Block-DGEMM (XMP) 
#pragma xmp align A[i][j] with t(j,i) 
#pragma xmp align B[i][j] with t(j,i) 
 
#pragma xmp shadow A[0:0][*] 
#pragma xmp shadow B[*][0:0] 
 
... 
 
#pragma xmp reflect  A,B 
 
#pragma xmp loop (i,j) on t(j,i) 
  for(i=0;i<n;i++){ 
    for(j=0;j<n;j++){ 
      dtmp=0.0; 
      for(k=0;k<n;k++){ 
        dtmp+=A[i][k]*B[k][j]; 
      } 
      C[i][j]+=dtmp; 
    } 
  } 
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Conclusion 
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Future work 
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