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To overcome the difficulty in visualizing large-scale simulation results in HPC, we implemented in situ and in transit
visualization using VisIt/Libsim and ADIOS?2 into an in-house application for computational fluid dynamics (CFD), and
evaluated both forms on a heterogeneous HPC system of the Japan Aerospace Exploration Agency (JAXA). It is found
that both frameworks can be used for batch and interactive visualization commonly conducted by researchers and
engineers. The in situ approach costs less to implement in applications and is easier to use. Conversely, the in transit
approach is advantageous in terms of lower execution overhead and its flexibility for using separate resources in a
heterogeneous HPC system. It is therefore desirable to use both approaches as needed. Based on the knowledge obtained
herein, this paper summarizes suggestions for research and development of the in situ and in transit visualization

frameworks, the HPC system, and queue policy for interactive jobs, in order to realize in situ and in transit visualization

in a heterogeneous HPC system.
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Fig. 1 Overview of JSS2 system.
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Fig.7 Computational result obtained by interactive visualization with in
transit approach. Acoustic wave on cross-section and exhaust jet are
visualized by normalized pressure fluctuation and iso-surface of
temperature, respectively.
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Fig.8 Total peak transfer rate in the present implementation..

Table 1 Effective transfer rate per single connection of 256 MB file in
JSS2.

GIOs to B-SW
im. to GI
Sim. to GIOs B-SW to PPs
12.5GBs
RDMA 28GB/ 3GB/
(ideal) s s
P 1GB/s 025 GB/s 025 GB/s

Table 2 Comparison of total transfer rate, and required effective
transfer rate enclosed in brackets.

Sim. to GIOs GIOs to IB-SW IB-SW to PPs
544 GB/s 13.6 GB/s
100 GB
RDMA %%G 1)/s 28GB/sx128  (3GB/sx16
- =358 GBJs) —43 GBJs)
100 GB/s 320GBJs 13.6 GB/s
P (1GBx128  (025GB/sx128 (025 GB/sx16
~128 GBJs) ~32GBls) —4GBJs)
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