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Post-Processing of Large-Scale Turbulent Simulation Data on a cheap DIY server

O il #rE, JAXA, HUERFHAR iR =7 AT 7-44-1, E-mail: smatsu@chofu.jaxa.jp
Shingo Matsuyama, Japan Aerospace Exploration Agency, 7-44-1 Jindaiji-higashimachi, Chofu, Tokyo

In this paper, we report tips for post-processing large-scale turbulent simulation data on a single cheap DIY server
cheaper than one million yen. The memory and storage sizes required for post-processing turbulent simulation data on
one billion grid points are discussed for ideal-gas flow and hydrogen combustion simulations as examples. The storage
performance for reading huge size turbulent simulation data is evaluated. The visualization of DNS result of a planar
turbulent jet are also attempted on commodity GPUs. The results of performance evaluations indicated that the
post-processing of turbulent simulation data on one billion grid points can be performed on a single cheap DIY server.
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Fig.1 Anexample of DNS result of a planar turbulent jet with scalar
mixing. Iso-surfaces of mass fraction of passive scalar (upper) and
Q-criteria (lower) are shown.
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Fig.2 Anexample of LES result of a hydrogen turbulent non-premixed
flame. Iso-surfaces of mixture fraction (left) and Q-criteria (right) are
shown.
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Table 1 Specifications and prices of DIY post-processing servers

NG it ANy Y

2009 424 H | 38.5 51 | CPU2.66 GHz (4 core), Memory 12GB,
HDD 1.5TBx12, GPU 1792MB

2009 46 H | 43.0 751 | CPU 2.66 GHz (4 core), Memory 12GB,
HDD 1.5TBx15, GPU 1024MB

20094F12 H | 489 /51 | CPU 293 GHz (4 core), Memory 16GB,
HDD 2TBx12, GPU 1792MB

20104-8 H | 472731 | CPU3.33 GHz (6 core), Memory 24GB,
HDD 2TBx12, GPU 1280MB

201145 A | 470731 | CPU 3.4 GHz (4 core), Memory 16GB,
HDD 3TBx15, onboard VGA

201248 H | 472 5H | CPU 3.3 GHz (6 core), Memory 32GB,
HDD 3TBx15, GPU 512MB

20154712 A | 49.6 751 | CPU 3.3 GHz (6 core), Memory 64GB,
HDD 5TBx12, GPU 1024MB

20164E1 H | 668751 | CPU3.5GHz (6 core), Memory 128GB,
HDD 5TBx12, GPU 4096MB

Table2 Estimated minimum memory and storage sizes required for
ideal-gas flow and hydrogen combustion simulations
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Table3 CPUs and GPUs equipped on tested post-processing servers

CPU GPU

(1) | Xeon E5-1650v3 3.50 GHz GeForce GTX 960 4096 MB
(2) | Corei7-8702.93 GHz GeForce GTX 275 1792 MB
(3) | Corei7-9202.66 GHz GeForce GT 520 1024MB
4) | Corei7-9202.66 GHz GeForce 210 512 MB

(5) | Core2 Quad Q9550 2.83 GHz GeForce 8300 GS 256 MB
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