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PRIMEPOWER HPC2500
VPP Fortran MPI MHD
f(nx2,ny2,nz2,nb) X y z 8
MHD z
f(nx2,ny2,nz2,nb) F(nb,nx2,ny2,nz2)

cpu wild card mpi_sendrecv
largepage 64bit V9
HPC2500 VPP MHD
VPP5000/64 VPP Fortran HPF/JA MPI
PRIMEPOWER HPC2500 32cpu

HPC2500 (ngrd) 8cpu 8.36 Gflops

VPP5000 lcpu HPC2500 7cpu
33cpu HPC2500 ngrd
33cpu

48cpu




<< PRIMEPOWER HPC2500 (grid) >>

32CPU  x 2 64CPU
Batch  24CPUx 2 TSS Grid

SPARC64 V(1.3GHz)
¢! : 128KB+ 128KB 2 :2VB)

5.2 GFlops/CPU, 332.8 GFlops/TOTAL

64GBx 2 128GB

4GB/sx 2 8GB/s ( )

(D)) (MFlops)
1. F(1)=FLOAT(D)
2. P(D=FD)

3. U(D=F(D+P(D)
4. U(D=F(D-P(D
5. U(D=F(D*P(I)
6. U(D=F(D)/P(I)

PRIMEPOWER HPC2500 190 465 366 353 366 94
(MFlops)

VPP5000 (scalar) 42 291 210 212 217 61
VPP5000 (vector) 2327 8533 3200 3200 3200 2844
HPC P4Linux 384 889 628 630 610 51




computer compiler option processing capability (MFLOPS)
Fujitsu VPP-500 (1PE)  frtpx, -sc 19.8
Fujitsu VPP-500 (1PE)  frtpx 730.3
Fujitsu VPP-5000 (1PE) frt, -sc 189.8 (1999.12.27)
Fujitsu VPP-5000 (1PE) frt 3,073.7 (1999.12.27)
SunFireVgo0o (sv080) 90 -0 138.1 (2002.08.28)
GP7000F 900(gpcs)  frt -03 95.8 (2003.04.08)
HPC2500 (ngrd) frt -03 273.3 (2003.04.08)
DEC Alpha DS-20(833MHz) f90 -fast 246.9 (2002.11.08)
SONY VAIO Pentium4 1195 547.6 (2002.09.03)
HPC P4Linux ifc 478.7 (2003.02.06)
(C) MHD
computer compiler (a)3D-MHD (b)3D-MHD (c)2D-MHD
50x50x26 62x32x32 402x102

sec (MFLOPS)

sec (MFLOPS)  sec (MFLOPS)

Fujitsu VPP-5000( 1PE) frt, -sc
Fujitsu VPP-5000( 1PE) frt
SunFirev800 (sv080) 90 -0
GP7000F 900(gpcs) frt -03
HPC2500 (ngrd) frt -03
DEC Alpha (833MHz) 90 -fast
SONY VAIO Pentiumd 1195

HPC P4Linux ifc

0.717 ( 169) 0.
0.0233 ( 5201) 0.
0.305 ( 397) 0.
0.2515 ( 481) 0.
0.0938 ( 1291) 0.
0.1016 ( 1186) 0.
0.203 ( 596) 0.
0.0906 ( 1335) 0.

694 ( 168) 0.1238 ( 225)
0227 ( 5110) 0.0044 ( 6316)
336 ( 348) 0.0781 ( 355)
2905 ( 403) 0.0562 ( 493)
0938 ( 1246) 0.0234 ( 1184)
0859 ( 1355) 0.0234 ( 1155)
312 ( 375) 0.0430 ( 645)
0943 ( 1241) 0.0240 ( 1172)




Computer Processing Capability in the MPI, HPF/JA and VPP Fortran

by Using VPP
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Computer Processing Capability in the MPI and HPF/JA by Using VPP
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2D and 3D MHD Simulation
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VPP5000 PRIMEPOWER
HPC2500

MHD PRIMEPOWER
HPC2500

32cpu

nx,ny,nz =(500,318,318)
2cpu  21%(=0.116/5.2)

8cpu 8.4 Gflops 32cpu 25.8 Gflops

MPI
PRIMEPOWER HPC2500
OpenMP MPI
PRIMEPOWER HPC2500 cpu Tflops
cpu 610 Gflops
1TB 17TB
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VPP5000/64 VPP Fortran HPF/JA
MP1 MHD

Table 1. Comparison of computer processing capability between VPP Fortran, HPF/JAand MPI
in a 3-dimensional global MHD code of the solar wind-magnetosphere interaction by using
Fujitsu VPP5000/64.

Number Number of VPP Fortran HPF/JA MP1
of PE grids cpu time Gflops GFf/PE cpu time Gflops Gf/PE cpu time Gflops Gf/PE

1PE  200x100x478 119.607 ( 0.17) 0.17 (scalar)
1PE  200x100x478 2.967 ( 6.88) 6.88 3.002 ( 6.80) 6.80
2PE  200x100x478 1.458 ( 14.01) 7.00 1.535 ( 13.30) 6.65
4PE 200x100x478 0.721 ( 28.32) 7.08 0.761 ( 26.85) 6.71
8PE  200x100x478 0.365 ( 55.89) 6.99 0.386 ( 52.92) 6.62
16PE  200x100x478 0.205 ( 99.38) 6.21 0.219 ( 93.39) 5.84
24PE  200x100x478  0.141 (144.49) 6.02 0.143 (143.02) 5.96
32PE  200x100x478 0.107 (191.23) 5.98 0.110 (186.13) 5.82
48PE  200x100x478  0.069 (297.96) 6.21 0.074 (276.96) 5.77
S56PE  200x100x478  0.064 (319.53) 5.71 0.068 (299.27) 5.34
64PE  200x100x478  0.0662(308.91) 4.83  0.0627(324.57) 5.07

444 ( 14.14) 7.07
.714 ( 28.60) 7.15
.361 ( 56.55) 7.07
.191 (107.19) 6.70
.1302(157.24) 6.55
.1011(202.50) 6.33
.0679(301.51) 6.28
.0639(320.39) 5.72
.0569(359.80) 5.62

[eoNeNeNoNeNoNolNoll i V]
[eNeNeNolNelNelNoNoll
[eNeNeNolNelNeNoNoll

Number Number of VPP Fortran HPF/JA MP1
of PE grids cpu time Gflops GFf/PE cpu time Gflops Gf/PE cpu time Gflops Gf/PE

1PE  500x100x200
2PE  500x100x200
4PE  500x100x200
8PE  500x100x200
16PE  500x100x200
24PE  500x100x200
32PE  500x100x200
48PE  500x100x200
56PE  500x100x200
64PE  500x100x200

691 ( 7.94) 7.94
.381 ( 15.47) 7.73
.715 ( 29.97) 7.47
.398 ( 53.65) 6.71
.210 (101.87) 6.37
.160 (133.70) 5.57
.131 (163.55) 5.11
.100 (214.48) 4.46
.089 (239.48) 4.28
.0956(222.95) 3.48

691 ( 7.94) 7.94
.390 ( 15.37) 7.68
.712 ( 29.99) 7.50
.393 ( 54.38) 6.80
.202 (105.74) 6.61
.150 (142.40) 5.93
.120 (175.50) 5.48
.091 (231.69) 4.82
.086 (244.85) 4.37
.0844(249.49) 3.90

.357 ( 15.74) 7.87
.688 ( 31.03) 7.76
.372 ( 57.50) 7.19
.193 (110.70) 6.92
.135 (158.26) 6.59
.1084(197.10) 6.15
.0811(263.44) 5.49
.0688(310.54) 5.55
.0687(310.99) 4.86

[eNeNeNolNolNoNolNoll Sl V]
[eNeNeNoNolNoNolNoll V]
[eNeoNeoNoNelNeNolNoll

2PE  800x200x478 1
4PE  800x200x478
8PE  800x200x478
12PE  800x200x478
16PE  800x200x478
24PE  800x200x478
32PE  800x200x478
48PE  800x200x478
56PE  800x200x478
64PE  800x200x478

.659 ( 15.33) 7.66 1
.351 ( 30.53) 7.63
.738 ( 59.67) 7.46
.865 ( 87.58) 7.30
.419 (115.12) 7.19
.975 (167.54) 6.98
.722 (226.33) 7.07
.534 (305.70) 6.36
.494 (330.95) 5.91
.465 (351.59) 5.49

.742 ( 15.21) 7.60 1
.354 ( 30.52) 7.63
.730 ( 59.85) 7.48
.911 ( 85.49) 7.12
.389 (117.66) 7.35
.976 (167.45) 6.98
.717 (227.72) 7.12
.515 (317.26) 6.61
.464 (352.49) 6.29
.438 (373.41) 5.83

.428 ( 15.67) 7.83
.223 ( 31.28) 7.82
.696 ( 60.61) 7.58
.771 ( 92.25) 7.68
.342 (121.81) 7.61
.905 (180.59) 7.52
.690 (236.63) 7.39
.469 (348.38) 7.25
.433 (377.73) 7.74
.389 (420.45) 6.57

OO O0OO0OOFrEF,NUO
OO O0OO0OOFrEF,NUO
OO O0OO0OOFrEF,NOU O




Number Number of VPP Fortran HPF/JA MP1
of PE grids cpu time Gflops GFf/PE cpu time Gflops Gf/PE cpu time Gflops Gf/PE

4PE 800x200x670
8PE 800x200x670
12PE 800x200x670
16PE 800x200x670
24PE 800x200x670
32PE 800x200x670
48PE 800x200x670
56PE 800x200x670
64PE 800x200x670

.618 ( 30.06) 7.52
.794 ( 60.36) 7.54
.806 ( 81.61) 6.80
.924 (119.00) 7.44
.308 (175.10) 7.30
.979 (233.85) 7.31
.682 (335.62) 6.99
.595 (384.61) 6.87

.001 ( 28.62) 7.16
.962 ( 57.81) 7.23
.005 ( 76.21) 6.35
.012 (113.85) 7.12
.360 (168.44) 7.02
.032 (221.88) 6.93
.721 (317.80) 6.62
.628 (364.87) 6.52

.433 ( 30.81) 7.70
.683 ( 62.17) 7.77
.696 ( 84.95) 7.08
.854 (123.53) 7.72
.254 (182.61) 7.60
.955 (239.77) 7.49
.662 (346.21) 7.21
.572 (400.59) 7.15
.519 (441.50) 6.90

OO OFRPFNW-N
OO FRPFPNWWO
OO OO FREFEFNW-N

16PE  1000x500x1118
32PE  1000x500x1118 5.044 (236.73) 7.40 4.992 (241.83) 7.56
48PE  1000x500x1118 3.550 (336.40) 7.01  3.479 (346.97) 7.23

9.668 (123.52) 7.72 9
5 4
3 3
56PE  1000x500x1118  2.985 (400.04) 7.14 2.935 (411.36) 7.35
9 9
7 7
5 5

.619 (125.50) 7.84

32PE 1000x1000x1118 .979 (239.33) 7.48 .813 (243.37) 7.61
48PE  1000x1000x1118 2177 (332.79) 6.93 .028 (339.85) 7.08
56PE  1000x1000x1118 5.817 (410.55) 7.33 5.794 (412.23) 7.36
: Mflops is an estimated value in comparison with the computation by
1 processor of CRAY Y-MP C90.

HPC2500 ngrd VPP5000/64

MPI  HPF/JA
MHD
Kind of Number of cpu time Gflops Gf/PE cpu time GFflops Gf/PE
Date
computer  PEs (sec) (sec)
HPF/JA reflect MPI mpi_send and
mpi_recv
VPP5000 1PE 16.7886 ( 6.44) 6.44
VPP5000 2PE 8.3927 ( 12.87) 6.44 7.8305 ( 13.80) 6.90
VPP5000 4PE 4.4073 ( 24.52) 6.13 4.0589 ( 26.61) 6.65
VPP5000 8PE 2.1753 ( 49.67) 6.21 1.9973 ( 54.10) 6.76
VPP5000 16PE 1.1446 ( 94.40) 5.90 1.0103 ( 106.95) 6.68
VPP5000 32PE 0.6139 ( 176.01) 5.50 0.5116 ( 211.21) 6.60
MPI mpi_sendrecv MPI mpi_isend and
mpi_irecv
VPP5000 2PE 7.8334 ( 13.79) 6.90 7.8227 ( 13.81) 6.90
VPP5000 16PE 1.0109 ( 106.88) 6.68
VPP5000 32PE 0.5127 ( 210.74) 6.59 0.5089 ( 212.31) 6.63
HPF/JA without comm MPI without comm
VPP5000 2PE 7.8898 ( 13.69) 6.85 7.3934 ( 14.61) 7.31

VPP5000 32PE 0.5016 ( 215.40) 6.73 0.4639 ( 232.90) 7.28




HPC2500 (ngrd) 2PE (250,158,158) sendrecv -KV9 6.7873 ( 1.999) 0.999
HPC2500 (ngrd) 4PE (250,158,158) sendrecv -KV9 3.5883 ( 3.780) 0.945
HPC2500 (ngrd) 8PE (250,158,158) sendrecv -KV9 1.8780 ( 7.224) 0.903
HPC2500 (ngrd) 16PE (250,158,158) sendrecv -Kfast 0.8991 ( 15.091) 0.943
HPC2500 (ngrd) 24PE (250,158,158) sendrecv -Kfast 0.6378 ( 21.273) 0.886
HPC2500 (ngrd) 32PE (250,158,158) sendrecv -Kfast 0.5036 ( 26.940) 0.841
HPC2500 (ngrd) 48PE (250,158,158) sendrecv -Kfast 4.8827 ( 2.779) 0.058
HPC2500 (ngrd) 2PE (250,158,158) no comm -KV9 6.7865 ( 1.999) 0.999
HPC2500 (ngrd) 4PE (250,158,158) no comm -KV9 3.3942 ( 3.997) 0.999
HPC2500 (ngrd) 8PE (250,158,158) no comm -KV9 1.7190 ( 7.892) 0.986
HPC2500 (ngrd) 16PE (250,158,158) no comm -Kfast 0.8289 ( 16.366) 1.023
HPC2500 (ngrd) 24PE (250,158,158) no comm -Kfast 0.5898 ( 23.001) 0.958
HPC2500 (ngrd) 32PE (250,158,158) no comm -Kfast 0.4464 ( 30.387) 0.950
HPC2500 (ngrd) 48PE (250,158,158) no comm -Kfast 0.3755 ( 36.125) 0.753
HPC2500 (ngrd) 2PE (500,318,318) sendrecv -Cpp 48.4191 ( 2.231) 1.116
HPC2500 (ngrd) 4PE (500,318,318) sendrecv -Cpp 24.7140 ( 4.372) 1.093
HPC2500 (ngrd) 8PE (500,318,318) sendrecv -Cpp 12.9242 ( 8.360) 1.045
HPC2500 (ngrd) 16PE (500,318,318) sendrecv -Cpp 6.8664 ( 15.736) 0.983
HPC2500 (ngrd) 20PE (500,318,318) sendrecv -Cpp 5.6745 ( 19.041) 0.952
HPC2500 (ngrd) 24PE (500,318,318) sendrecv -Cpp 4.1945 ( 21.820) 0.909
HPC2500 (ngrd) 32PE (500,318,318) sendrecv -Cpp 4.1945 ( 25.760) 0.805
HPC2500 (ngrd) 33PE (500,318,318) sendrecv -Cpp 15.2646 ( 7.078) 0.214
HPC2500 (ngrd) 40PE (500,318,318) sendrecv -Cpp 13.9701 ( 7.733) 0.193
HPC2500 (ngrd) 48PE (500,318,318) sendrecv -Cpp 12.5962 ( 8.577) 0.179
HPC2500 (ngrd) 2PE (500,318,318) no comm -Cpp 47.6551 ( 2.268) 1.134
HPC2500 (ngrd) 4PE (500,318,318) no comm -Cpp 22.6370 ( 4.774) 1.194
HPC2500 (ngrd) 8PE (500,318,318) no comm -Cpp 11.6999 ( 9.237) 1.155
HPC2500 (ngrd) 16PE (500,318,318) no comm -Cpp 5.8821 ( 18.376) 1.148
HPC2500 (ngrd) 24PE (500,318,318) no comm -Cpp 4.3032 ( 25.118) 1.047
HPC2500 (ngrd) 32PE (500,318,318) no comm -Cpp 3.2285 ( 33.479) 1.046
HPC2500 (ngrd) 48PE (500,318,318) no comm -Cpp 2.3294 ( 46.401) 0.967




