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THE PARALLELIZATION OF MULTI-COLORED CONTACT DETERMINATION METHOD
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Many of the powder treated in practice are formed from a large number of particles. However, Sequential

computation has a limit of analysis of a million particles by the computation time constraints. Therefore,

parallelization powder analysis algorithm has become urgent issue. Especially in powder analysis algorithm,

ensuring the high parallelism for contact determination calculation part has become an issue. In this study, we
perform the MPI parallelization using multi-color contact determination method which increases the thread
parallelism of the computation in the node, and we aim to realize a hybrid MPI / OpenMP implementation to

achieve high efficiency. As a result, the speed improvement of 435.7 times in 256 node run in a multi-color

contact determination method has been confirmed.
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MPIprocess
et | TR | v T
ode S e | atm | 0
= 5
OMPthread !
Inode P16T1 0.893 | 0.760 0. 556
2node P32T1 0.447 | 0.374 0.278
4node P64T1 0.227 | 0.184 0. 144
6node P96T1 0.155 | 0.123 0. 098
8node P128T1 0.120 | 0.091 0.073
P160T1 0.096 | 0.070
10node
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MPIprocess =
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OMPthread
Inode P16T1 1. 00 1. 00 1. 00
2node P32T1 2. 00 2.03 2. 00
4node P64T1 3.93 4.13 3. 86
6node P96T1 5.76 6. 18 5.67
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MPIprocess
node X FITREM | BRI
OMPthread
Inode P16T1 4. 0957 1. 000
2node P16T2 2.2301 1.837
4node P64T1 0. 7367 5. 560
8node P64T2 0. 4002 10. 234
16node P256T1 0. 1553 26.373
32node P256T2 0. 0877 46.701
36node P144T4 0. 1211 33.821
64node P1024T1 0. 0289 141. 720
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100node P1600T1 0.0178 230. 096
128node P1024T2 0.0174 235. 385
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196node P3136T1 0. 0084 487. 583
200node P1600T2 0. 0107 382. 776
256node P4096T1 0. 0094 435. 713
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