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Frontier, 2022, USA
DOE/SC/Oak Ridge National Laboratory

Fugaku, 2020, Japan
R-CCS, RIKEN

LUMI, 2022, Finland

EuroHPC/CSC

Leonard, 2022, Italy
EuroHPC/Cineca

Summit, 2018, USA

DOE/SC/Oak Ridge National Laboratory
Sierra, 2018, USA
DOE/NNSA/LLNL

Sunway TaihuLight, 2016, China
National Supercomputing Center in Wuxi
Perimutter, 2021, USA
DOE/NERSC/LBNL

Selene, 2020, USA

NVIDIA

Tianhe-2A, 2018, China

National Super Computer Center in Guangzhou

ABCI 2.0, 2021, Japan
AIST

Wisteria/BDEC-01 (Odyssey), 2021,
Japan ITC, University of Tokyo

Computer/Year Vendor

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C
2GHz, AMD Instinct MI250X, Slingshot-11

Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz,
Tofu-D

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C
2GHz, AMD Instinct MI250X, Slingshot-11

BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz,
NVIDIA A100 SXM4 64GB, Quad-rail NVIDIA HDR100
IBM Power System AC922, IBM POWER9 22C 3.07GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

IBM Power System S922L.C, IBM POWER9 22C 3.1GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway

HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz, NVIDIA
A100 SXM4 40 GB, Slingshot-10

NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C
2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR

TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH
Express-2, Matrix-2000

PRIMERGY GX2570 M6, Xeon Platinum 8360Y 36C
2.4GHz, NVIDIA A100 SXM4 40 GB, InfiniBand HDR

PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu
interconnect D

: Performance of Linpack (TFLOPS)
Peak Performance (TFLOPS), Power: kW

8,699,904

7,630,848

2,220,288

1,824,768

2,414,592

1,672,480

10,649,600

761,856

555,520

4,981,760

504,000

368,640

(PFLOPS) | (PFLOPS)

1,194.00
(=1.194 EF)

442,010
(= 442.0 PF)

309.10

238.70

148.60
94.64
93.01
70.87

63.46

61.44

22.21

22.12

1,679.82

537,212.0

428.70

304.47

200.79

125.71

125.44

93.75
79.22

100.68

54.34

25.95

17
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Power
(kW)

22,703
29,899
6,016
7,404
10,096
7,438
15,371
2,528
2,646
18,482

1,600

1,468
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h3-Open-SYS/WaitlO
T—3ZITELSAT S (RE, 2020]
({¥5Tith, HPC-181, 2021]

HEEPaF

2alb—3i3>
/—F8%, Odyssey

BAlT—4

F—2-$F/—F#
? . Aquarius
~

¢ AFACZFRBE T TORESILK—

METZ7AIVEEEESATS)ELTERE
YaE
v Odyssey~ Aquariusfil ;&

O IB-EDRi#%H & (g (WaitlO-Socket)

O 774 L& (WaitlO-File) e
v EHD DT — SRS (BT — ) Dl * 2T,
v EHRAH-BEHLORY T B
API:C/C++, FortranmiSFEUNH L AT 2 w wanagyon | DI

A—F4UT 4%

v MPISA 9742871 —RE 124 Bl ¢ i

h3-Open-BDEC
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API of h3-Open-SYS/WaitlO-Socket
PB (Parallel Block): Each Application

WaitlO API Description Waitio Instance ~ WAITIO_NPB=3

waitio_isend Non-Blocking Send
Parallel Block
waitio_irecv Non-Blocking Receive mplexec—'zn32"/aiout
waitio_ wait Termination of waitio_isend/irecv el - FaIR=2
waitio_init Initialization of WaitlO WATIO ST PORTonY - ————
waitio_get_nprocs Process # for each PB (Parallel Block) [ Parallel Block ]
mpiexec... -n 8 ./a.out ID=1
waitio_create_group Creating communication groups
waitio_create_group_wranks among PB’s
waitio_group_rank Rank ID in the Group
waitio_group_size Size of Each Group
waitio_pb_size Size of the Entire PB
waitio_pb_rank Rank ID of the Entire PB

[Sumimoto et al. 2021]
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T IWEA LT —53RE1E+

) simiton: 3DREEIVIaL—aviie
Ty RIS JDXnetiZ&k D)7 ILEA LERAT —5ER

Machine Observation

Learning, DDA Data/Learning Data
Nodes, Aguarius

Simulation Nodes

Simulation
_ Codes ﬂ

Data Assimilation
Data Analysis Observation Network for Earthquake: O(10%) Points

Server,
Storage,
DB,
Sensors,
etc.

NIED
J Dxet University’s
dO;vgs:T:;y:d in @ E.
ERIN Tokyo

Univ. Local univ.

Real-Time Data/Simulation Assimilation [c/o Prof. T.Furumura
Real-Time Update of Underground Model (ERI/U.Tokyo)]




EEEES I AL—aV+8AIT—42R1E

*+? Wisteria Output
¢ ¢ BDEC-01 &

Movie *

Data/Learning

Nodes: Aquarius

Observed Data Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

Filtered Comp.
ReSUItS WaitlO-Socket Results

-3
o R
Obs. Data

External Server Simulation Nodes:

Odyssey
for Observed Fujitsu/Arm A64FX

Seism3D/
OpenSWPC-DAF
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Communications by WaitlO-Socket  [Kasaietal 2021]
Odyssey: RECV

Aquarius: SEND

program dmy_filter call WALTIO_MPI_IRECY (NTMAX1_o, 1, WALTIO_MPI_INTEGER, ©,1, WALTIO_COMM_UNIVERSE,...)
<HEE: BEES> call WALTIO, (bT_o, 1, WALTIO_MPL_FLOAT,  @,2, WALTIO_COMM_UNIVERSE,...)
call mpi_init (ierr) call WAITIO, (NST_ o, 1, WAITIO_MPI_INTEGER, @,3, WAITIO_COMM_UNIVERSE,...)
call mpi_comm_size (MPI_COMM_WORLD, nprocs, ierr) call WAITIO, (AT_o, 1, WAITIO_MPI_FLOAT,  @,4, WALTIO_COMM_UNIVERSE,...)
call mpi_comm_rank (MPI_COMM WORLD, myrank, ierr) call WALTIO (Te_o, 1, WATTIO_MPI_FLOAT,  @,5, WATTIO_COMM_UNIVERSE,...)
call WAITIO_CREATE_UNIVERSE (WAITIO_COMM_UNIVERSE, ierr) call WAITIO (IS0 X o, NSMAX, WAITIO MPI_INTEGER, @,6, WAITIO COMM UNIVERSE,...)
. call WAITIO_M (1S0_Y_o, NSMAX, WALTIO_MPI_INTEGER, @,7, WALTIO_COMM_UNIVERSE, .
if (myrank==0) i=h X . s . s s . call WALTIO MPI_IRECY (ISO_Z o, NSMAX, WALTIO MPI_INTEGER, @,8, WALTIO COMM UNIVERSE,.
gpe’,‘(iegé;ﬂ* -/obsfile list.txt’, form=‘formatted’, status=‘old’, iostat=ierr) call WAITIO_MPI_IRECY (ISTX_o,  NST, 1PI_INTEGER, 8,9, WAITIO_COMM_UNIVERSE, .
o i=1, ) N ‘ T ) T
. call WAITIO_MPI_LRECY (ISTY o,  NST ITI0_MPI_INTEGER, @,1@,WAITIO_COMM_UNIVERSE, .
T o e _MPT_ (1sTY o, ST, _MPI_ _C L,
;fimft‘ fbf;'enf;’;?‘d-:::&;g} . call WAITIO_MPI_IRECY (ISTZ o,  NST, TI0_MPI_INTEGER, @,11,WAITIO_COMM_UNIVERSE, .
,"Send obs data ...... A TTIO : % e A
call WAITIO_MPI_ISEND (NTMAX1 o, 1, WAITIO_MPI_INTEGER, 2,1, WAITIO_COMM_UNIVERSE,req(1,1), ierr) C"‘ﬂ :i:jﬁ—:‘;i—i:tx }:ﬂzﬁ’ " Es?ﬂf}us LN l:jt—:':,i—ﬂ;i] g
call WAITIO_MPI_ISEND (DT_o, 1, WAITIO_MPI_FLOAT, 2,2, WAITIO_COMM_UNIVERSE,req(1,2), ierr) callk P (WAL 1005, 5 RO LTI
call WAITIO MPI_ISEND (NST o, 1, WAITIO MPI_INTEGER, 2,3, WAITIO_COMM_UNIVERSE,req(1,3), ierr) call (VyALL obs, NSTTNOBS_LEN,WAITIO MPL FLOAT, @
call WAITIO MPI_ISEND (AT o, 1, WAITIO_MPI_FLOAT, 2,4, WAITIO_COMM_UNIVERSE,req(1,4), ierr) call QuzAll obe NST-NOBS LEN.WALTIO MPL FLOAT @
call WAITIO_MPI_ISEND 1, WAITIO_MPI_FLOAT, 2,5, WAITIO_COMM_UNIVERSE,req(1,5), ierr)
call WAITIO_MPI_ISEND NSMAX, WAITIO_MPI_INTEGER, 2,6, WAITIO_COMM_UNIVERSE,req(1,6), ierr)
call WAITIO_MPI_ISEND NSMAX, WAITIO_MPI_INTEGER, 2,7, WAITIO_COMM_UNIVERSE,req(1,7), ierr)
call WATITIO_MPI_ISEND NSMAX, WAITIO_MPI_INTEGER, 2,8, WAITIO_COMM_UNIVERSE,req(1,8), ierr) © & = =
call WATTIO_MPI_ISEND NST, WAITIO_MPI_INTEGER, 2,9, WAITIO_COMM_UNIVERSE,req(1,9), ierr) 'S WIsterta Output
call WAITIO_MPI_ISEND NST, WAITIO_MPI_INTEGER, 2,10,WAITIO_COMM_UNIVERSE,req(1,10),ierr) nnic_'" &
call WAITIO_MPI_ISEND NST, WAITIO_MPI_INTEGER, 2,11,WAITIO_COMM_UNIVERSE,req(1,11),ierr) ¢ ¢ Miovie
call WAITIO_MPI_ISEND (STC_o,  6*NST, WAITIO_MPI_CHAR, 2,12,WAITIO_COMM_UNIVERSE,req(1,12),ierr)
call WAITIO_MPI_ISEND (VXALl_obs,NST*NOBS_LEN,WAITIO_MPI_FLOAT,  2,13,WAITIO_COMM_UNIVERSE,req(1,13),ierr)
call WAITIO_MPI_ISEND (VyAll_obs,NST*NOBS_LEN,WAITIO_MPI_FLOAT,  2,14,WAITIO_COMM_UNIVERSE,req(1,14),ierr) Data/Learning
call WAITIO_MPI_ISEND (VzAll_obs,NST*NOBS_LEN,WAITIO_MPI_FLOAT,  2,15,WAITIO_COMM_UNIVERSE,req(1,15),ierr) g = =
call WAITIO_MPI_WAITALL (15,req, status, ierr) Nodes: Aquanus Visualizer
en;:il sleep(1) Intel Ice Lake + NVIDIA A10(
close (100) 7.20 PF, 578.2 TB/s
endif
call WAITIO_FINALIZE (ierr)
call mpi_finalize (ierr) 2.0 TB/s
end . ‘ .
Simulation Nodes:

Fujitsu/Arm AB4FX B P =
25.9PF, 7.8 PB/s Mesh Data
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Data Assimilation + Pure Simulation/Forecast

482 K-NET, KiK-net Observation
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BRI ZSal—2arD=0nDhT5— B
(R, J\K) @7 e
? . .
. HEEDHTS—(Coupler) : ppOpen-MATH/MP
— BHGEE2D: K& (NICAM) +i#% (COCO)) D7 U4r— 3> D E5:ER
(Weak Coupling) Z=HHR—
— BT TN —aV I JEEHDHEERDS

. .J ______ gl |V [2. Send-data extraction from
the buffer, and data sending

Coupler procedures

Copy data to the buffer

1. Data-packing
into a buffer

Coupler procedures

time

Draw data from the buffer H

4. Data extraction
= =_ fromthe buffer

3. Data-packing after the
interpolation process

Model procedures

r——
276 280 284 288 292 286 300 304

Qe B W
100 120 140 160 180 200 1.3 2.6 3.9

* Also applicable to full coupling,
App. A multiple applications
. Model procedures
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rE-I_ﬁ T 9+$%JEE%§XE§9‘ 7 > hg_ﬁi‘mn_BDEc
% HEEH T 5—h3-Open-UTIL/MP e

« B AMBETILEBD T Y I IILETERIE - ST A= DHEEE
— MPLE(E. BRI, BFRETVEL T EDEEEEEDM., {EEDHTS—IZIZEL
EHOBEREEIAL—a DT YT IILET FRAOETILOHF:ET Y
TILEFTTHLx 10 EMES N A EE
— ANV LT, SRR K[BFER I L —2a v TR > TEMEREERH
 Fortran/Ca—F (W¥EBET /L) EPythona—F DB EREEIR T HHHE
— Fortran®®CTEiesnf=-70495

LRITDERGTEICR>THES
ToTE=HTZ5—%. PythonlZ&k

STRBENIAI-HHFE ., 717 R =N
ERIBRDT—O—F 5 b T —

ATEAF>BEEIL T, Fortran/C7 ') £Python7 7Y MER ST E DK
[/\1&3%“' 2020] 30
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h3-Open-UTIL/MP (h30-U/MP) + % i O BOEC
h3-Open-SYS/WaitlO-Socket o

ARM: A64FX IceLake+A100
Coaa Analysis/ML Model
& HPC App
% App +

F<->P adapter
AL R ) h3o0-UMP h30-U/MP Statistics
simulation data

output - >
Coupling

B-EDR
‘ ¢ Wisteria ' *.* Wisteria
AN 1 T x T ) Odyssey JCIQ 7=l Aquarius |

(Python)




h3-Open-UTIL/MP-
h3- Open-SYS/WaitIO SocketiE

2022«

llllllllllllllllllllllllllllllll

2 h3-Open-BDEC
/// -----------------------

6 A hvio F R

Al f

20224 E [FFS#EH D WaitlO- Fllei'f“ﬁhh 2 X

Fortran APP
(NICAM)

h3open modules

h3-Open-UTIL/MP

Jeup

202144 H :MPI:&

Jeup modules

jcup_mpi_lib.f90

(PyTorch)

h3opp.py

h3open modules

Python APP

Jcup modules

jeup_mpi_lib.f90

S AT RETIR IR 2 Al

\

=

h3-Open-UTIL/MP

" Jcup

2 55

L S ¢

+F Wisteria

¢~ ¢ BDEC-01

Fortran APP
(NICAM)

Python APP
(PyTorch)

h3opp.py

IB-EDR

\and

h3open modules
h3open modules

Jcup modules Jcup modules

jeup_mpi_lib.fo0 jeup_mpi_lib.f90

wawo | wr__
MPI+WaitlO

202246 A : Coupler+WaitlO
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Atmosphere-ML Coupling

[Yashiro (NIES), Arakawa (ClimTech/U.Tokyo)]

® Motivation of this experiment

Tow types of Atmospheric models: Cloud resolving VS Cloud
parameterizing

Could resolving model is difficult to use for climate simulation . —
Parameterized model has many assumptions
Replacing low-resolution cloud processes calculation with ML!

ML App
(Python)

h3-Open-UTIL/MP
(Coupler) this part

L3
High Resolution Atmospheric Mode + bw Resolution Atmospheric Model Wlth AI

(Convection-Resolving Mode) h3-0pen-SYS/Wait|O- onvection-Parameterization Mode)

epld g Pr al Pro
in Low-Resolution NICA
with Machine Learning

Replacing

Diagram of applying ML to an atmospheric model




Odyssey-Aquarius &

® l‘% _F\ﬁ
— Odyssey:7,680/—F, »HZELVTLVS
— Aquarius: 45/—FK, 360 GPUs, B
« Aquarius®>H1/—F% (S+D+L) Ft
BRI—oO0—FmIFIZ)F—T
— Odyssey, AquariusZFhZEh(xtd %2
DNDUITRY) T Y ITIVNT 2 E
h&H5d
- moaITMN)Y—REEFR>EITEA
o KYERHGHBAZEZDIVLEHY
— CDEIGEVAT L, ERAFITHFERIC
RTHHIAFEEAELL
« O-AEET—/O—KEEZ TS5
BIEZTHIERIZELY

® * Wi = Platform for Integration of (S+D+L)
L 4 WISt_e“a Big Data & Extreme Computing
¢ ¢ BDEC-01

Simulation Nodes:
Odyssey

Fujitsu/Arm AB4F X
25.9PF, 7.8 PBIs

Shared File ' Fast File
System Data/Learning System

(SFS) Nodes: Aquarius G
25.8 PB, 500 GBIs Intel Ice Lake + NVIDIA A100 1PB, 1.0 TBIs

7.20 PF, 578.2 TB/s

— 800 Gbps =

2w b 2

;éé 15t External

i s Resources
St kg

External e
Resources

i
Analysis/ML Model
N

HPC App
(Fortran)
Coupling

IB-EDR
*.* Wisteria *.* Wisteria
PROQ+ 1 x Tl Odyssey PG+ > 18l Aquarius |

F<->P adapter
h3o-UMP Statistics

A huge amount of

simulation data
output
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2372975l [Sumimoto, Arakawa]

Odyssey for Simulation

#!/bin/bash

#PJM -N "test_waitio"

#PJM -L rscgrp=coupler-lec-o
#PJM -L node=10:noncont
#PJM --mpi proc=80

#PJM -L elapse=00:10:00
#PJM -g gt00

#PJIM -j

#PJM -e err

module load fj
module load fjmpi
module load waitio

export WAITIO_MASTER_HOST="hostname’
export WAITIO_MASTER_PORT=7100
export WAITIO_PBID=0

export WAITIO_NPB=2

hostname
waitio-serv-a64fx -d -m $WAITIO_MASTER_HOST

#mpiexec -oferr-proc errnicam -np 160 ./nicam
mpiexec -np 80 ./nicam

Aquarius for Al

#!/bin/bash

#PJM -N "test_waitio"

#PJM -L rscgrp=coupler-lec-a
#PJIM -L node=1

#PJM --mpi proc=10

#PJM -L elapse=00:10:00
#PJM -g gi00

#PJIM -

#PJM -e err

module unload aquarius
module unload gcc ompi
module load intel
module load impi
module load waitio

export WAITIO_MASTER_HOST="waitio-serv -c’

export WAITIO_MASTER_PORT=7100
export WAITIO_PBID=1
export WAITIO_NPB=2

module unload intel
module unload impi
module load gcc ompi

mpiexec -n 10 ./ada

35
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Bl B B & *+? Wisteria
. Odyssey ‘ ‘ B“EG'“‘

— SVE (Scalable Vector Extension)
o ArmVB8-AT S YN —FTUFvER—/A\—a E 1 —FRIFIZHiR

1

~ FP16
— EWEE-AlD—y0—F~DiEA
« Aquarius

— HPC- S H R B~ D A
— CPU:Intel Xeon Ice Lake
« 34 Generation Intel Xeon Scalable Processors
o HEiE, HMTORATHLLA
— GPU:NVIDIA A100 Tensor Core
» Tensor Core + Tensor Float [TF32]
« Odyssey-Aquarius
— InfiniBand-EDR, 77/ R T L (EER-£H)
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ANAVHBIZHT->THIEEH(1/3) /=

|:||:|IE||:|EH-H|:|I:

Odyssey, Aquarius \/ "
« EAXMIZIE, BEO—F, 7A—TV—RADF AEFTR
— OpenFOAM (FRiR) /h3 UIJEIIBDEB
* Odyssey //

- SHEELT(EEHEER) OpenFOAMBEEF 12—~ 7L
— FrontISTR, FrontFlow, ABINIT (BR X4 )
— ppOpen-HPC, h3-Open-BDEC (R XKt 42—)
- BAa—k
— Altair HyperWorks GRLFACAEO—F)
* https://www.altairjp.co.jp/hyperworks/
+ Aquarius (—&R)
- ERKREHEE - F4DHFIFARTEE
- AR, DEDISAEIFRSA Y ARENBE
— MATLAB (202253 A m % A 8E)

» Aquarius

"y Altair ' HyperWorks




AN\AVFRAIZHT=>TDFEE (2/3)
Odyssey, Aquarius

HERZE-KBPEIAL—3(S)
T—A3FEZ (D)

B - Al(L)

[S+D+LIFLE

£ THI AT L (Odyssey, Aquarius) BNZFNF N DIE B |2t ] fE
— Aquarius(7—42 & /—F) TH2aL—2avIETES

T—5HF (D), #HFEE-AI(L)

— A T HRAEE (Singularity) IZ &Y I

38



y A=)

Odyssey, Aquarius

n-l-ﬁ*—l'%
T—A%E
HmEE Al
[S+D+LJFt &

BEAa—k-
MATLABZ

Z DD

@
O
O

X ~A

- AB4FX(Arm)

- Fa—=UH WA

- FP16

. BERAO—RADRGAO

ENTWS

[ ZHT=>TDIEE(3/3)

© © © ©

O

« CPU(ce Lake) : S L\t

TERE

« GPU(A100) : Tensor Core

+ Tensor Float [TF32]

« BAMESIaL—2avIc

FEENCIES
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MATLAB®DE A *.? Wisteria
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-Upnen- Wisteria/BDEC-01
AI fo r H PC @ %‘I EE F//// p |||||||||||||||||||||||| Eﬁiﬁ', DDA ;_5.%?1_':2; m:ﬁ_g

Aquarius

- MATLAB
v SEGHERE
Y A—H—OTOISLASOEBFUHLER=
T AR, BRFEROEELHESSEL
v MATLABIZAquarius (7—%-3¥&/—F#) TOH

Fortran APP
(NICAM)

!,.' 7:,;- —

Z= = S —
NEBRYET—2

Python APP
(PyTorch)

h3opp.py

BT HH, h3-Open-BDECLEHESE T,
Odyssey (L 2al—3 3> /—KRE) ETEHT DK . ¢
RIES 22 L—23>DNFA—RRBEILISERT S
=>IS+D+LJFt&, Al for HPC
 h3-Open-BDECId#k R ZIRIE CTENE | _ |
ﬁMATLAB&%ﬂO’?‘%#?ﬁ'T:ﬁﬁ?EJ:%%& e Dwako ] wt |
. BF-HPC/ATYwR

h3open modules

|

Jcup modules Jcup modules

h3-Open-UTIL/MP

jcup_mpi_lib.fa0 jeup_mpi_lib.f90

! Jeup
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ABGAFX(E L&)
— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/ac4fx/
— https://old.hotchips.org/hc30/2conf/2.13 Fujitsu HC30.Fujitsu.Yoshida.revi.2.pdf

FUJITSU PRIMEHPC FX1000

— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/

3rd Gen Intel Xeon Scalable

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-
video.html#gs.zb3uOm

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-
processors.html#gs.zb4d00

— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 Server Processors Intel Irm

a_ICX-CPU-final3.pdf
NVIDIAA100 TENSORa” GPU

— https://www.nvidia.com/ja-jp/data-center/a100/
— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 GPU NVIDIA Choquette v01.pdf
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o —s ® * Wi i
£V (ETH) % Histona

archical, Hybrid, Heterogeneon

2 h3-Open- BI]EC
’// Big Data & Extreme Computing

Wisteria/BDEC-01F| FEz AR

— https://www.youtube.com/watch?v=1bbZV0O6-UQqg
h3-Open-BDEC: A/ HP (T E )

— https://h3-open-bdec.cc.u-tokyo.ac.jp/
Wisteria/BDEC-01 & h3-Open-BDEC#B/ 588 (H AK:E)

— https://www.youtube.com/watch?v=CsJ 9aGNXCqg

— https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html

Wisteria/BDEC-01 & h3-Open-BDEC#A4" 38 & (g
— https://www.youtube.com/watch?v=j|X51NF2LniE




fREi 503 :h3-Open-UTIL/MP- 2 13-Open-BDEC
h3-Open-SYS/WaitlO-Socket T

o FxER, WK ROFTE, WNEEH, /\KXiE, IB8E, R EHE, WaitlO-Socket: £2fF L X T L
FOEHBMPITOT S LEREETHEETATS)DEE, BRUEZESMEIHRE (2021-HPC-181-
07), 2021

® h3-Open-SYS/WaitlO-Socket, h3-Open-UTIL/MPH#I £
https://www.dropbox.com/s/k1nd0p98p5cbdeg/KN HPC182x.pdf?dl=0

® {¥TEFth: Wistera/BDEC-01FIFHEHI (3) T—42ZITELS473")h3-Open-SYS/WaitlO (1/2)
https://www.cc.u-tokyo.ac.jp/public/VOL24/No2/10 202203Wisteria-1.pdf

® {ITEFth:Wistera/BDEC-01FIFHEHI (4) T—2Z(TiEL 47 5")h3-Open-SYS/WaitlO (2/2)
https://www.cc.u-tokyo.ac.jp/public/VOL24/No3/12 202205-Wisteria-1.pdf

e I xnET, MIE ROFE, ESH, \Ki\, KBIRE, BHE, hEHE, WaitlO-Hybrid: &£H
7AW AT LéSocketZa B ATTRER S AT LRBBIES AT 3, FHRULEBZSHMERS (2022-
HPC-187-06), 2022

® Ft)IIf&fth: Wistera/BDEC-01FIREHI (5) R IILFTAYT S LEKRS AT S5")h3-Open-UTIL/MP (1/2)
https://www.cc.u-tokyo.ac.jp/public/VOL24/No3/13 202205-Wisteria-2.pdf

® Fi)IIfZ4th: Wistera/BDEC-01F|FZEHI (6) TILFTOY S LERS AT 5')h3-Open-UTIL/MP (2/2)
https://www.cc.u-tokyo.ac.jp/public/VOL24/No4/09 202207-Wisteria-1.pdf




