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#5) AOBA & NanoTerasuZBfE

« EXIRT—HDEELHDEBRZHIELT
s TERODESTERIFEDEFICINA T, T—IRBRFE, MREFE. ®HE BEFD
EDIRR IFRFR I EF T DOIEEIRBRANAOBAICHIIF SN TULD

o

. LHISton
AAAAAAA ] - ‘& H T My

LA
AT > XA

schooll

nive
=
hyam okur"®

ST YERaES NanoTerasu

Al IA2024Q@ _LFRAF

eeeeee



1;“) ; H% Fﬂq ;‘_‘_ g ﬂiﬂ a) LZ‘ E ,I\E Visualized image of a nano-scale sample

Diffraction intensity patterns are obtained. “ Hn }

/7 (phase information is not)

! 4

EIGER
' detector ] )
Aperture with PIN diode (A) Fourier transformation _ _
beam stop — Reciprocal space constraint
PIN diOde (B) Order'somng // W—_‘ﬂ_‘"—‘—‘ Replacing the amplitude term in ';-'“-[q}
aperture .--'r with the square root of the diffraction
Fresnel pattern I;(q)
ne plate Sample et
g . Wyir) N
St : 1 e W) = IH ) Wlq)
0w / ;=N e gl
P(n—R;) ) "—-—-—-_._____‘________“_-_
i “H W) y
124 mm . ;
~28 m Fourier inverse transformation
-_._.___‘_________‘___‘_‘_-_‘/

Tender X-Ray PCDI at BL10U in NanoTerasu
(Ishiguro et Zl, 2023) Phase retrieval (ePIE) on AOBA
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ML-Assisted Diffraction Imaging

Upper labels on the x-axis: Directional subsampling
Lower labels on the x-axis: Irradiation point subsampling

i Proposed methOd iS Up tO 2.9 times faster mmm ePlE (1st) s ML training Data processing == only ePIE

* Training data with a directional subsampling L
of X and an irradiation point subsampling of .,
Y is denoted as (X, Y)

* Execution time 500

« Conventional: 643.8 sec 3
=~ 400
* Proposed (18, 0): 221.8 sec =
l_
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(a) Only ePIE (b) Proposed method (18, 0)
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Full-automatic real-time estimation of tsunami damage
Courtesy of Prof. Koshimura
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Real-time simulation on Supercomputer AOBA at s : .
eal-time P P Quantitative estimation of damages

Real-time estimation of fault
model from GEONET data
(REGARD; GSI)

Tohoku University with considering current costal
facilities and tide height at the occurrence.

Successfully operated upon several earthquake in 2023-202




Takahashi et al.@Cluster’'24

Porting Tsunami Sim. To GPUs
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|/O time becomes dominant
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Part of the Disaster Digital Twin project led by Prof. Koshimura

The ExpressHPC Project (ongoing)
f B,

mELE ExpressHPC I/; B a1
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: Tsunami Damage Estimation of

\_ the entire coastal area of Japan /

PS1/J (*) = Portable Submission Interface for Jobs

ST Wide varieties of computing resources
and their operation policies
HW-A HW-B HW-C HW-D - Performance portability

- Selection of computing resources

* ExaWorks PSI/J https://exaworks.org/psij - Exploring cost-effective approaches.
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S I P I t f B Open OnDemand / Job Composer Jobs  Templates © Help

Job was successfully submitted

. . [ OPEN | Jobs
Orl inal !
- IOnDemanc

Job Name:
Show 25 v entries Search
S urm run.sh
Created ¥ D

-

109.\% X \ %) Job Composer - Open OnDem: X ‘X + = o 5 |

¥r Create Template

I¥ Name Cluster Status Submit to
December 9, 2024 run.sh 3328 tokyo Running tokyo
------------------------------------------- 411m Accoum
November 17, 2024 run.sh tokyo

OnDemand Open OnDemand needs to support
only PSI/J. = lower maintenance cost

PS1/J (*) = Portable Submission Interface for Jobs

NEC's job scheduler was not originally

4= supported, but now supported using
[peseo | NG [TUNGSVIT] T ourportabity layer.

Slurm
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SEEDMAFTHER (as of Dec 26)

* Cuietal.: Clustering Based Job Runtime Prediction for Backfilling Using Classification, JSSPP24.

. B\ISaSJE’aFiZeA:[ al. : A node selection method for on-demand job execution with considering deadline constraints,

* Ishii et al. : Maximizing Energy Budget Utilization Based on Dynamic Power Cap Control, JSSPP24.
« MIFHS5: SRAUVEDKFEFREEEBLULD—II0—-DI\YFSI3TRAIS1—-YU >, xSIG24.
« BES HPCS AT LRI I IR—FILICHEITBDZ 3T AT 21— S DRI, HPCHAFTE(SWoPP).

« Takahashi et al.. Modernizing an Operational Real-time Tsunami Simulator to Support Diverse Hardware
Platforms, CLUSTER24.

» Takizawa et al.: ExpressHPC: towards "connected supercomputing" enabling on-demand job execution for
disaster resilience, WIUHPC@SC24.

» Koda et al.: Real-Time Phase Retrieval Using On-the-Fly Training of Sample-Specific Surrogate Models,
CANDAR24.

» Cui et al.: DRAS-OD: A Reinforcement Learnirllg based Job Scheduler for On-Demand Job Scheduling in High-
Performance Computing Systems, CANDAR24:

* Ohmura et al.: A QA-Assisted Job Scheduler for Minimizing the Impact of Urgent Computing on HPC System
Operation, PDAA24,

« Shubham et at.: Leveraging Hardware Performance Counters for Predicting Workload Interference in Vector
Supercomputers, PDCAT2024.
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BhEAR
* WoAS (Workflow-Aware Scheduling System)
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Gonzalo P Rodrigo et al. Enabling workflow-aware scheduling on HPC systems. In Proceedings of the 26th
International Symposium on High-Performance Parallel and Distributed Computing, pp. 3—-14, 2017.
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