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1

3 3 6

HPC

2 3 5

 

6

5

FX10

[Umeda et al., 2010a,b; Umeda et al., 2011; 

Umeda, 2012; Umeda et al., 2012a] 2012 5 HPC

FX10

1

 

 

FX1 FX10 FX1 15% FX10 11.6%

5/22  

CX400

22.5% 14.4%

 

FX10 1440 2400  

4800  

 

 

40x20x30x30x30/core 5  

    

FX10 5/22 227.7sec 1.71GFlops 11.6% 

FX10 10/25  200.0sec 2.54GFlops 17.2% 

FX1  290.0sec 1.50GFlops 15.0% 

HX600  250.1sec 1.74GFlops 17.4% 

RX200  167.1sec 2.60GFlops 22.2% 

CX400  153.2sec 3.11GFlops 14.4% 

CX400  97.7sec 4.87GFlops 22.5% 
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2000

CIP Constraint Interpolation Profile

1 1 2

PIC (3)

(3)

(4.1) (4.2)

2

 

unspliting [Umeda et al., 2009]

[Umeda, 

2008; Umeda et al., 2012b]

5

 

(4.3)

back-substitution [Schmitz & Grauer, 2006] Boris [Boris, 1970]

vx  vy  vz

 

 

(2.1) (2.2) FDTD Finite Difference Time Domain

FDTD Yee [Yee, 1966] staggered

(2.4) leap-frog

2  

 2 2 3

4 2
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3

 1 x y

[Umeda et al., 2012a]

PE OpenMP

 

 

 

 1 5 [Umeda et al., 2012a]  

 

 
3.1  

FX10, FX1 CX400 2 2

1 Mcall/sec

2 FX10, FX1 CX400
frt -Kfast 

CX400  
 ifort –ip –ipo –O3 –xAVX 

 

FX1/FX10 CX400 (FX10 1.848GHZ CX400 2.7GHz)

floor

FX10 FX1 CX400 floor

floor -W0,-zmpa=Ailfunc-for-floor
floor

FX10/FX1

1  
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real(kind=8) :: din(nx) 
integer(kind=4) :: nout(nx) 
real(kind=8) :: t1, t2 
integer(kind=8) :: ii 
 
call cpu_time(t1) 
do ii = 1,nx 
   nout(ii) = floor(din(ii)) 
end do 
call cpu_time(t2) 
print*,dble(nx/1000000)/(t2-t1),'M calls/sec' 
 

 FX10 FX1 CX400 Fujitsu  CX400 Intel  

RAND 15.8M/s 19.6M/s 61.8M/s 97.7M/s 

AINT 384.6M/s 286.8M/s 721.3M/s 724.7M/s 

ANINT 714.3M/s 224.6M/s 721.3M/s 714.4M/s 

ABS 833.3M/s 427.9M/s 728.3M/s 724.7M/s 

SIGN 833.3M/s 435.6M/s 728.3M/s 724.8M/s 

FLOOR 42.0M/s  416.7M/s 92.9M/s 824.3M/s 1041.8M/s 

NINT 416.7M/s 139.1M/s 903.8M/s 926.1M/s 

INT 416.7M/s 318.9M/s 1000.2M/s 1020.6M/s 

3.2  

5 22 HPC 1440 23040

2400 38400

10 25 2400 NaN

 

[Harris, 1962] 1/cosh2(x) NaN

1.0E+154 2 Inf

NaN FX10 CX400

 

 

スーパーコンピューティングニュース� Vol. 15, No. 1　2013-  52  -



3.3  

303—603

1GB—4GB

40×20 30×30×30

1GB

 

MPI OpenMP/

1

16 3 2 4

MPI 1

4

 

1 1GB 5

3 4 HA8000 FX1

3 4 N

1

HA8000 HA8000 4096

8192

FX1 90%

3072 3 FX1

JAXA 12032 3 FX1 FX10 256 100%

4 1000

97% 1PFlops

4

FX1

76,800 4800 192GFlops

16.9%  

 

3 FX10  

80x40x30x30x30 5  
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16 
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16 
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 199.8 sec 197.3 sec 197.3 sec 203.6 sec 205.9 sec 
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