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Evaluation of HPF Compilers on Multiple Platforms

Kae ASAOKAT, Hitoshi MURAIT, Akio HIRANO, Yasuo OKABE'
and Masanori KANAZAWAT

fAcademic Center for Computing and Media Studies, Kyoto University,
t Barth Simulator Center, Japan Marine Science and Technology Center

Three HPF compilers, Fujitsu HPF/VPP, NEC HPF/ES, and the Adaptor open-source HPF com-
piler, are compared on multiple platforms including Fujitsu VPP800 at Kyoto University and the
Earth Simulator. Portability of HPF programs among them at the source-code level is discussed.
HPFbench, a open source HPF benchmarking suite, is used for evaluation of syntactical confor-
mance, and our NPB (NAS Parallel Benchmarks) implementation in HPF is used for evaluation
of the compatibility of the performance. The Impact3D CFD simulation code is also utilized for
comparison of effective performance. This intensive examination reveals the effectiveness of HPF

and issues of HPF compilers.
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04 EPO0OOOO(0D)OO0OOO

platform compiler F90 HPF/1 | HPF/2 | HPF/4 | HPF/8 | HPF/16
VPP HPF/VPP 27.79 29.39 14.73 7.38 3.69 1.84
(L00) | (0.94) | (1.88) | (3.76) | (7.52) | (15.04)
Adaptor 27.77 13.89 6.94 3.47 1.73
(1.00) | (2.00) | (4.00) | (7.99) | (16.02)
ES HPF/ES 12.22 13.12 6.62 3.28 1.65 0.82
(L00) | (0.93) | (1.84) | (3.72) | (7.40) | (14.90)
Adaptor 11.16 5.58 2.79 1.40 0.70
(0.91) | (1.00) | (2.00) | (4.00) | (7.97) | (15.94)
SPP Adaptor 201.02 205.05 103.11 51.58 25.80 12.91
(L00) | (0.98) | (1.94) | (3.89) | (7.79) | (15.56)
05 FTOOOOO (OD)0OoOoOo
platform compiler F90 HPF/1 | HPF/2 | HPF/4 | HPF/8 | HPF/16
VPP HPF/VPP | 153.28 166.71 83.40 41.68 20.86 10.45
(L00) | (0.91) | (1.83) | (3.67) | (7.34) | (14.66)
Adaptor 165.80 87.02 43.23 21.64 10.87
0.92) | (1.76) | (3.54) | (7.08) | (14.09)
ES HPF/ES 91.77 97.20 48.99 24.73 12.48 6.34
(L00) | (0.94) | (1.87) | (3.71) | (7.35) | (14.47)
Adaptor 98.33 51.33 25.44 12.93 6.49
(0.93) | (1.78) | (3.60) | (7.09) | (14.14)
SPP Adaptor 141.39 267.76 197.52 77.82 36.89 14.20
(L.00) | (0.52) | (0.71) | (1.81) | (3.83 | (9.95)
06 BTOOOUDO (0)ODOO
platform compiler F90 HPF/1 HPF/2 | HPF/4 | HPF/8 | HPF/16
VPP HPF/VPP | 992.63(*1) 993.39 500.11 259.92 133.89 75.45
(1.00) 0.99) | (1.98) | (3.81) | (7.41) | (13.15)
Adaptor gooooo 1120.00 579.46 281.01 142.04
0.88) | (1.71) | (3.53) | (6.98)
ES HPF/ES 144.70 305.40 153.80 80.30 41.10 21.30
(1.00) 0.47) | (0.94) | (1.80) | (3.52) | (6.79)
Adaptor oooooo 434.77 228.76 118.51 65.40
(0.33) (0.63) (1.22) (2.21)
SPP Adaptor 1525.40 | OOOOOO 1141.60 573.19 284.11 147.74
(1.00) (1.33) | (2.66) | (5.36) | (10.32)
07 SpO00000(@)00O0OO
platform compiler F90 HPF/1 HPF/2 | HPF/4 | HPF/8 | HPF/16
VPP HPF/VPP | 633.99(*1) 705.50 343.06 173.33 90.45 52.20
(1.00) (0.89) | (1.84) | (3.65) | (7.00) | (12.14)
Adaptor oooooo 1016.30 524.11 242.88 124.17
(0.62) (1.20) (2.61) (5.10)
ES HPF/ES 45.75 85.77 50.62 27.36 14.28 7.33
(1.00) (0.53) | (0.90) | (1.67) | (3.20) (6.24)
Adaptor gooooo 591.23 291.86 155.22 88.10
0.07) | (0.15) | (0.29) |  (0.51)
SPP Adaptor 1500.60 | OOOO0OO 1547.60 736.82 360.25 197.41
(1.00) 0.96) | (2.03) | (4.16) (7.60)

O 8. Impact3D (nx=ny=nz=128)

00000 (0)000o0

platform compiler F90 HPF/1 HPF/2 | HPF/4 | HPF/8 | HPF/16
VPP | HPF/VPP | 15.28(%2) | 27.08(°2) | 13.85 7.06 3.63 2.04
(1.00) 0.56) | (1.09) | (2.15) | (4.17) (7.43)

Adaptor 57.5 28.93 14.78 7.39 3.79

0.26) | (0.52) | (1.02) | (2.05) (4.00)

ES HPF/ES 17.22 19.31 9.85 5.03 2.58 1.32
(1.00) (0.89) | (1.75) | (3.42) | (6.67) | (13.05)

Adaptor 50.34 25.44 13.07 6.79 3.62

0.34) | (0.68) | (1.32) | (2.54) | (4.76)

SPP Adaptor 1283.28(*2) | 601.62(*2) 287.62 141.44 70.56 33.11
(0.46) (1.00) | (2.09) | (4.25) | (8.53) | (18.17)




