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1 AMR 2 PF GPU 1(a)

PF 1(b)

0 0 n n

(−0.9998 < ϕ < 0.9998)

1 GPU

(1) (3)

N×N AMR 20, 21

GPU 1(c) GPU 2
22 GPU

0 1(d)

ϕ u

GPU

Reedbush-L Reedbush-L 4 GPU (NVIDIA GPU Tesla P100)

64 CPU C/C++ GPU

Compute Unified Device Architecture (CUDA)

OpenMPI  

 

 

1 : AMR 2 phase-field GPU : 

(a) Phase-field ; (b) AMR ; (c) ; 

(d) CPU MPI GPU  

 

スーパーコンピューティングニュース� Vol.�21,�Special�Issue�1,��2019-  85  -



 

2

SCN-acetone 23

ΔT = 1.37 K C0 = 3.0 wt.%

8.192×8.192 mm2 6 μm
G = 10 K/mm, Vp = 10 μm/s Δxmin Δxmin = 0.5 μm

0 4 5

16×16 Δt

Δxmin Δt = Δxmin
 2/(5Dl) = 3.937×10−5 s 16 GPU 107 step

 

2(a)(b)

2(b) GPU

2(a)

y

2(b)

2(a) t = 3.0×106Δt

AMR

 

 

 
2 : 2

(a) (b) AMR  
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3(a) 3(b) 105 step

AMR Δxmin

3(a) GPU AMR

GPU

AMR

3(b)

105 step

3 AMR

GPU

4.0×106th step

3(a) GPU

1.0×106th step AMR

99.3% 9.2   

 

 
3 : (a) (b) 105 step

 

 

4 : GPU AMR-PF : (a) 4, (b) 16, (c) 64 GPU

5.0×106th step AMR GPU

; (d) GPU 1.0×105 step  
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4, 8, 16, 32, 64 GPUs 5.0×106th step

5.1×106th step 4(d) Δxmin

4 GPU

8 GPU 1.69 16 GPU 2.56 32 GPU 4.04 64 GPU

5.09 GPU

AMR GPU PF

  

 
 

Phase-field GPU AMR
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