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Flow Analysis of Multi-stage Rocket using Heterogeneous Resources
based on Grid Environment
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Table 1 Result of Performance Test
Ref : Between 2 CPUs in the same node of
SPM

CPU 1 CPU 2
Total Time | 145.816637 145819492
Part 1 119.667251 119.37415
Part 2 17.8019871 17.7258871
Part 3 6.678913 7.04711699

1.1 Between 2 CPUs in the different node of
SPM

Node 1 Node 2
Total Time | 151.197318 151.184658
Part 1 119.04567 119.001909
Part 2 14.703642 15.082462
Part 3 15.723526 15.393719

1.2 In the heterogeneous computing resources
(SPM and fastcfd4)

SPM fastcfd4

Total Time 303.59287 305.59926
Part 1 119.625762 258.15888
Part 2 14.8084 26.09995
Part 3 167.5189 17.68841

Table 2 Result of Computation Time
2.1 Performance of SPM in the Grid and in local

network
In Local
In Th i
_ n The Grid Network
Total Time | 41976232 . 4119.4244
Part 1 1.23502696 1.32605994
Part 2 0.191166043 0.18948102
Part 3 689.412114 646.42169
Part 4 3506.63967 3471.32874
2.2 Cooperation of SPM with mana
SPM SPM
In The Grid & mana
Total Time 4197.6232 4406.8810
Part 1 1.23502696 1.26062739
Part 2 0.191166043 0.204951048
Part 3 689.412114 667.533023
Part 4 3506.63967 3737.73709

2.3 Cooperation of SPM, mana and fastcfd4

Cooperation of

mCluster 3 Resources
Total Time | 6301.8028 5839.6771
Part 1 3.90151799 1.28516901
Part 2 0.28568399 0.167994022
Part 3 1169.79942 688.741289
Part 4 5127.45414 5149.33069

Table 3 Comparison of Computation Time

Original Mesh Modified Mesh
(Heterogeneous
(SPM)
Resources)
Total Time| 4197.6232 4053.24531
Part 1 1.23502696 1.29525995
Part 2 0.191166043 0.170121074
Part 3 689.412114 515.128113
Part 4 3506.63967 3536.51568
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