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ADVENTURE [1]

ADVENTURE_ Magnetic (AdvMag)

AdvMag

[2]  

1 2 mm

mm 2 mm
[3] [4]

1 0.25 mm

1,300

 

FDTD 0.5 mm
[5] FDTD

(Hierarchical Domain Decomposition Method: HDDM)  (

)
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スーパーコンピューティングニュース� Vol. 21, No.5　2019-  36  -



 - 2 - 

300 [15] 2016

FX10 HPC

FX10

HDDM 8 [16]

 

(Conjugate 

Orthogonal Conjugate Gradient: COCG) [17] (Conjugate Orthogonal 

Conjugate Residual: COCR) [18]

[19] (MINRES) MINRES-like_CS

(QMR) COCG
[20] AdvMag  

Oakforest-PACS 

HPC

Oakforest-PACS[21] 8,192 1,300
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HDDM part subdomain

(  1)  

 

 ( 5 )

 

 
 1.  

 

part subdomain 

part part subdomain part

part subdomain

 

( 4 )  

 

( 6 )

 

( 6 ) HDDM

 

 

 ( 7 )

 

 

 

 

Domain 
Decomposition 

part 0 

sub- 
domain 0 

mposition
sub- 
domain 1 

part 1 

sub- 
domain 0 

sub- 
domain 1 

: Interface DOF : DOF 

スーパーコンピューティングニュース� Vol. 21, No.5　2019-  38  -



 - 4 - 

 

 

 

 

 

I subdomain

subudomain
0-1 ( 7 )

 

 

 ( 8 )

 

 

 

 

 

 

 

HDDM
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NICT (  2)

320 160 866 2 mm 0.64 m 0.32 m 1.732 

m
[22] (  0.5 m)

( 0.06 m) 0.8 A 300 MHz

3 0.25 mm

113,508,352,000 132,575,181,328

32,768 part part 34,000 subdomain

 

 

 

 2.  

 

COCG COCR MINRES-like_CS QMR

10-7 subdomain LDLT

Oakforest-PACS 8,192 4 MPI

MPI 68  

 3  1 part

4 MPI MPI

1 part part

4 COCG 5,000

COCR 327 932

 

part

32,768 13.2 TB 16.4 TB

2016 Oakleaf-FX HPC 8 1

 

ADVENTURE ParMETIS part
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MPI part METIS subdomain

COCR 15 3

part subdomain 4

ParMETIS METIS

 

 

 

 3.  

 

 1.  

HDDM Solver Iterations Time [s] Mem. [TB] Mem./part [GB] 

COCG (over 5,000) - 508 15.9 

COCR 327 932 510 15.9 

MINRES-like_CS 1,380 3,739 511 16.0 

QMR 572 1,620 512 16.0 
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1,300 COCG 5,000

COCR MINRES-like_CS QMR

COCR 327 932  

COCG 30 TB

1

 

 

Oakforest-PACS 

HPC  

JSPS 17H02829 17H03256
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