




スーパーコンピューティングニュース� Vol. 23, No.1　2021-  1  -



スーパーコンピューティングニュース� Vol. 23, No.1　2021-  2  -



スーパーコンピューティングニュース� Vol. 23, No.1　2021-  3  -



スーパーコンピューティングニュース� Vol. 23, No.1　2021-  4  -



 

 

 

2021

2020

 

2020 4 6
1 2020

4 3 4 8 3

3
2

2020 11 2021 1 1 2

 

 COVID-19

 

HPCI3   

 

HPCI 4  HPCI

14 6

Oakbridge-CX Oakforest-PACS JCAHPC  

Wisteria/BDEC-01

33.1 PFLOPS
5 Ⅱ

2021 5 14  

Wisteria/BDEC-01 Odyssey

Aquarius Society 5.06

Society

Odyssey

FUJITSU Processor A64FX 7,680 25.9 PFLOPS

1 https://www.u-tokyo.ac.jp/content/400137553.pdf 
2 https://www.cc.u-tokyo.ac.jp/covid-19/ 
3 https://www.hpci-office.jp/ 
4 https://www.hpci-office.jp/pages/adoptionlist2020_25 
5 https://www.cc.u-tokyo.ac.jp/public/pr/pr-wisteria.php 
6 https://www8.cao.go.jp/cstp/society5_0/ 

スーパーコンピューティングニュース� Vol. 23, No.1　2021-  1  -



Aquarius  

3 Xeon Ice Lake

90 NVIDIA GPU NVIDIA A100 Tensor 360

7.2 PFLOPS  

Wisteria/BDEC-01 Odyssey

Aquarius

Society 5.0  

Yayoi Oakleaf Oakbridge Oakforest Reedbush

Wisteria

 

Odyssey Aquarius

13 Command Module CM Lunar Module LM

COVID-19 Odyssey Aquarius 13

Wisteria/BDEC-01

 

Reedbush-H/L

Oakforest-PACS Oakbridge-CX Wisteria/BDEC-01

 

 

 

スーパーコンピューティングニュース� Vol. 23, No.1　2021-  2  -



 
 

 

 
Oakbridge-CX  
 

  
   

 

 

Oakforest-PACS  
 

  
   

   
 

 

 

スーパーコンピューティングニュース� Vol. 23, No.1　2021-  3  -



Reedbush  
 

 
   

   
 

 

 

 

 

スーパーコンピューティングニュース� Vol. 23, No.1　2021-  4  -



 

 

 
(2020.11.5  2021.1.4 ) 

 
1.  

 
1.1 Oakbridge-CX     
 
1.2 Oakforest-PACS     
 
1.3 Reedbush  (Reedbush-H/L)   
 
 

2.  
 
2.1 Red Hat Enterprise Linux 7, CentOS 7 (Oakbridge-CX)    
 

gfarm 
gfarm2fs 

2.7.17 
1.2.14 

(2020.11.27)

 
 

  
2.2 RedHat Enterprise Linux 7, CentOS 7 (Oakforest-PACS)    
 

Gromacs 2020.4 (2020.11.27)
OPA FM 10.10.3.1-2 (2020.11.27)
gfarm 
gfarm2fs 

2.7.17 
1.2.14 

(2020.11.27)

 
 

 

Lustre   (2020.12.18)
Lustre Lustre  

 
 

 
2.3 RedHat Enterprise Linux 7 (Reedbush-H/L)       
 

nVIDIA  440.118.02 (2020.11.27)
Gromacs 2020.4 (2020.11.27)
gfarm 
gfarm2fs 

2.7.17 
1.2.14 

(2020.11.27)

 
 

 
 
3.  
 

3.1  Oakbridge-CX  
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Web   Xcrypt PDF  
 

 
 
 
 
 
 
 

Vol.22 No.6 2020.11  
 

2.2  Oakforest-PACS  
LAMMPS Gromacs  2.2  2020.11.27  

 
TeX Live 2020 (2020.09.25)
Intel 2020 (update2) 

Intel Compiler 
Intel MPI 

 
2020.2.254 
2019.8.254 

(2020.09.25)
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Oakbridge-CX
CP2K LAMMPS 

CP2K

 /work 

module list

   >   1) impi/2019.5.281    2) intel/2019.5.281 
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git clone --recursive https://github.com/cp2k/cp2k.git cp2k  

 

cp2k ${WORKDIR}

toolchain 

$ cd ${WORKDIR}/tools/toolchain 

$ export CC=icc 

$ export CXX=icpc 

$ export FC=ifort 

$ export MPICC=mpiicc 

$ export MPICXX=mpiicpc 

$ export MPIFC=mpiifort 

 

tools/toolchain/scripts

• tools/toolchain/scripts/install_libint.sh

  L72: #cmake --build . > cmake.log 2>&1 

  L73: #cmake --build . --target install > install.log 2>&1 

 +L74: sed -i -e "s/fortran_example check_test/libint_f.o \  

        check_test/" fortran/Makefile.in  

  L75: ./configure --prefix=${pkg_install_dir}  --with-cxx="$CXX \ 

          $LIBINT_CXXFLAGS"  --with-cxx-optflags="$LIBINT_CXXFLAGS \ 
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• tools/toolchain/scripts/install_elpa.sh

  L101: FCFLAGS=”-mkl=cluster ${FCFLAGS} ${MATH_CFLAGS} …”  

 

    $ module load fftw mpi-fftw 

    $ module load gsl 

    $ module load hdf5  

    $ module load superlu 

--mpi-mode=intelmpi

  $ cd .. 

  $ module load cmake/3.14.5 

  $ module load python/3.7.3

  $ ./install_cp2k_toolchain.sh --math-mode=mkl --mpi-mode=intelmpi \ 

    --with-cmake=system --with-libxsmm=install --with-mkl=system \ 

    –-with-fftw=system --with-reflapack=no --with-scalapack=no \  

    --with-sirius=no  --with-cosma=no --with-plumed –-with-gsl=system \ 

    --with-hdf5=system --with-superlu=system

-–with-fftw=install

• tools/toolchain/scripts/install_fftw.sh
  L49: grep '\bavx512f\b' /proc/cpuinfo 1>/dev/null && \ 

FFTW_FLAGS="${FFTW_FLAGS} --enable-avx512"  
+L50: sed -i -e "s/-no-gcc//g" configure 
L51: ./configure  --prefix=${pkg_install_dir} \  
--libdir="${pkg_install_dir}/lib" ${FFTW_FLAGS} > configure.log 
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Linux-x86-86-intel-regtest.psmp obcx.psmp

 $ cp Linux-x86-86-intel-regtest.psmp obcx.psmp 

obcx.psmp 

${WORKDIR}

 

 

    CC          = mpiicc -std=c1x 

    FC          = mpiifort 

    LD          = mpiifort 

    AR          = ar -r 

     

    MPI_PATH   = ${WORKDIR}/tools/toolchain/install 

    INTEL_PATH = ${WORKDIR}/tools/toolchain/install 

 

    include  \ 

        $(MPI_PATH)/plumed-2.6.1/lib/plumed/src/lib/Plumed.inc.static 

 

    ELPA_VER    = 2020.05.001 

    ELPA_INC \ 

        = (MPI_PATH)/elpa-2020.05.001/include/elpa_openmp-$(ELPA_VER) 

    ELPA_LIB    = $(MPI_PATH)/elpa-2020.05.001/lib 

 

    LIBINT_INC  = $(INTEL_PATH)/libint-v2.6.0-cp2k-lmax-5/include 

    LIBINT_LIB  = $(INTEL_PATH)/libint-v2.6.0-cp2k-lmax-5/lib 

 

    LIBXC_INC   = $(INTEL_PATH)/libxc-4.3.4/include 

    LIBXC_LIB   = $(INTEL_PATH)/libxc-4.3.4/lib 

         

スーパーコンピューティングニュース� Vol. 23, No.1　2021-  18  -



    LIBXSMM_INC = $(INTEL_PATH)/libxsmm-1.16.1/include 

    LIBXSMM_LIB = $(INTEL_PATH)/libxsmm-1.16.1/lib 

 

    SPGLIB_INC  = $(INTEL_PATH)/spglib-1.15.1/include 

    SPGLIB_LIB  = $(INTEL_PATH)/spglib-1.15.1/lib 

 

obcx.psmp 

 

L58:  LDFLAGS = $(FCFLAGS) -static-intel -static_mpi -lstdc++ 

L63:  LIBS = $PLUMED_DEPENDENCIES -lgsl -lgslcblas 

     libz.a  

L76:  [LIBS += $(GCC_LIBRARY_DIR)/libstdc++.a] →  

 

 

     

    $ make -j ${PARALLEL} ARCH=obcx VERSION=psmp 

obcx.psmp

libcp2k.a ./lib

    $ make -j ${PARALLEL} ARCH=obcx VERSION=psmp libcp2k 

 $ module load fftw mpi-fftw 

hdf5, superlu  

 

export OMP_STACKSIZE = 100m 

cp2k/v8.0dev
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export OMP_NUM_THREADS=1

CP2K_DATA_DIR 

 

 

LAMMPS

 /work 

  $ module list 

    >  1) impi/2019.5.281    2) intel/2019.5.281 

src

  $ git clone -b stable https://github.com/lammps/lammps.git mylammps 

  $ cd  ./mylammps/src      

 

“mylammps” ${INST_DIR}

-std=c++11
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src

$ make package-status 

    Installed  NO: package ASPHERE 

    Installed  NO: package BODY 

    Installed  NO: package CLASS2 

    Installed  NO: package COLLOID 

$ make yes-${PACKAGENAME} 

${PACKAGENAME}

lammps/3mar2020

${INST_DIR}/lib
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  $ cd ${INST_DIR}/src 

  $ make lib-latte args=”-b -v 1.2.2”  

 

  $ vi ${INST_DIR}/lib/latte/LATTE-1.2.2/makefile.CHOICES 

       L46: #For intel compiler 

       L47: FC = ifort  

       L48: FCL = $(FC) 

       L49: FFLAGS = -O3 -fpp -qopenmp  

 L50: LINKFLAG = -qopenmp 

 

       L52: #GNU BLAS/LAPACK libraries: 

       L53: #LIB = -llapack -lblas        

 L54: #Intel MKL BLAS/LAPACK libraries:  

       L55: LIB = -Wl,--no-as-needed -L${MKLROOT}/lib/intel64 \ 

             -lmkl_lapack95_lp64 -lmkl_gf_lp64 -lmkl_gnu_thread \ 

 -lmkl_core -lmkl_gnu_thread -lmkl_core -ldl -lpthread -lm   

 

  $ cd ${INST_DIR}/lib/latte 

  $ mv Makefile.lammps Makefile.lammps.past 

  $ cp Makefile.lammps.ifort Makefile.lammps 

 

  $ vi ${INST_DIR}/lib/latte/Makefile.lammps 

latte_SYSINC = 

latte_SYSLIB = ../../lib/latte/filelink.o \ 

               -llatte -lifport -lifcore -lsvml \ #-lompstub -limf  

               -lmkl_intel_lp64 -lmkl_intel_thread -lmkl_core \ 

               -lmkl_intel_thread -lpthread -qopenmp  

latte_SYSPATH = -qopenmp -L${MKLROOT}/lib/intel64 \   

       -lmkl_lapack95_lp64   

  $ cd ${INST_DIR}/lib/latte 

  C++11
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  $ vi ${INST_DIR}/lib/message/cslib/src/Makefile 

      L43: #CC=mpigcc     

     +L43: CC=mpigxx -std=c++11   

  $ cd ${INST_DIR}/src 

  $ make lib-message args=”-m”  

  $ module load gsl 

  $ vi ${INST_DIR}/lib/mscg/Makefile.mpi 

      L26: #CC=mpicc   

     +L27: CC=mpicc -std=c++11 

  $ cd ${INST_DIR}/src 

  $ make lib-message args=”-b -m mpi”  

$ cd ${INST_DIR}/lib/poems 

$ vi Makefile.mpi   

   -L70: #CC =  mpicxx                                                                        

   -L71: #CCFLAGS =   -O3 -g -fPIC  -Wall                                                  

     +L72: CC = mpiicpc -std=c++11 

     +L73: CCFLAGS = -O2 -g -fPIC  -Wall                                                     

$ cd ${INST_DIR}/src 

$ make lib-poems args=”-m mpi” 

$ cd ${INST_DIR}/src 

$ make lib-voronoi args=”-b” 

$ cd ${INST_DIR}/lib/atc 

$ vi Makefile.mpi    

   -L72: #CC =  mpicxx                                                                        

   -L73: #CCFLAGS =       -O3 -Wall -g -fPIC                                               

     +L72: CC = mpiicpc -std=c++11 

     +L73: CCFLAGS = -O2 -fp-model fast=2 -no-prec-div \ 

                        -qoverride-limits -qopt-zmm-usage=high 

$ cd ${INST_DIR}/src 

$ make lib-atc args=”-m mpi”  
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$ cd ${INST_DIR}/lib/awpmd 

$ vi Makefile.mpi    

   -L39: #CC = mpicxx 

   -L40: #CCFLAGS =  -O3 -fPIC -Isystems … 

   +L39: CC = mpiicpc                                                                         

   +L40: CCFLAGS = -O2 -g -fPIC -Isystems …  

 $ cd ${INST_DIR}/lib/linalg                                                                 

$ make -f Makefile.mpi 

$ vi Makefile.mpi    

   -L21: #CC = mpifort 

   -L21: #CCFLAGS =  -O3 -fPIC  

   +L21: CC = mpiifort                                                                        

   +L21: CCFLAGS = -O2 -fPIC      

$ cd ${INST_DIR}/src 

$ make lib-linalg args="-m mpi" 

$ make lib-awpmd args="-m mpi"   

$ cd ${INST_DIR}/lib/colvars 

$ vi Makefile.mpi    

   -L8 : #CXX =  mpicxx                                                                       

     -L9 : #CXXFLAGS =  -O3 -g -Wall -fPIC -funroll-loops                                 

     +L10: CXX = mpiicpc -std=c++11 

     +L11: CXXFLAGS = -O2 -fp-model fast=2 -no-prec-div \ 

$ cd ${INST_DIR}/src 

$ make lib-colvars args=”-m mpi”  

$ cd ${INST_DIR}/src 

$ make lib-h5md args=”-m h5cc”    

 

$ cd ${INST_DIR}/src 

$ make lib-mesont args=”-m ifort”   

 

$ cd ${INST_DIR}/src 

$ make lib-plumed args=”-b”  
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$ cd ${INST_DIR}/src 

$ make lib-qmmm args=”-m mpi”   

$ cd ${INST_DIR}/src 

$ make lib-smd args=”-b”      

src/MAKE �

src/MAKE/Makefile.mpi

    $ cd MAKE 

    $ mv Makefile.mpi  Makefile.mpi.past 

    $ cp ./OPTIONS/Makefile.intel_cpu_intelmpi ./Makefile.mpi 

    $ module load hdf5/1.10.5  netcfg/4.7.0  gsl/2.5  

    $ cd .. 

lmp_mpi 

    $ make -j ${PARALLEL} mpi  

liblammps_mpi.a

    $ make mode=static mpi  

src lmp_mpi 

src

 KMP_AFFINITY=balanced

KMP_AFFINITY=scattered
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OBCX CP2K, LAMMPS

  $ module load cp2k/v8.0dev     

  $ module load lammps/3mar2020      

 

 

 

$ module help cp2k/v8.0dev  

$ module help lammps/3mar2020 

  

 

$ module show cp2k/v8.0dev  

$ module show lammps/3mar2020 
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Top500 (http://www.top500.org/) LINPACK

1993 6 ISC
SC 2  

6

A64FX ARM
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Web
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Top500
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763 Top500
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5
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Top10 GPU
Top10 (Rmax/Rpeak) Selena

NVIDIA NVIDIA GPU A100 GPU
Selena 23.983 GFlops/watts
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1 1  
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5  
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2020 NCTS Summer Course  

Advanced Course on Multi-Threaded Parallel Programming using 
OpenMP/OpenACC for Multicore/Manycore Systems  

 

 

 

2020 NCTS Summer Course

2020 8 22 29 9 5

Advanced Course on Multi-Threaded Parallel Programming using OpenMP/OpenACC for 

Multicore/Manycore Systems1 National Center for Theoretical 

Sciences NCTS 2  

NCTS 1997 National Science Council NSC

2

2015 8

Academia Sinica

NCTS 2018

1 Memorandum of Understanding MOU

7 4 National Taiwan University, NTU 3

3

Oakbridge-CX OBCX

 

19
4 2020

Ⅰ Ⅰ
5 2020

Zoom

Zoom Webex  

NCTS

 

1 https://sites.google.com/site/school4scicomp/2020-b-nk  
2 http://www.cts.nthu.edu.tw/main.php   
3 http://www.ntu.edu.tw/ 
4 http://nkl.cc.u-tokyo.ac.jp/NTU2020SummerOnline/ 
5 http://nkl.cc.u-tokyo.ac.jp/20s 
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1

 1 2 3 4 5 

a   1 16   

b   3 12 2  

c   4 11 2  

d   1 14 2  

e 4.0  1  7 3 6 
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143  

OpenMP

 

2020 11 2 143

OpenMP 1

PC

HPC  

2007

2020 4 Zoom

131 2020 4 27  

OpenMP

data dependency

OpenMP

ICCG

reordering Oakbridge-CX OBCX
2

3  

PC

SSH 4 ID

2020

105

10 1 7.5 450 1

1 https://www.cc.u-tokyo.ac.jp/events/lectures/143/ 
2 https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/ 
3 http://nkl.cc.u-tokyo.ac.jp/20s/ 
4 http://nkl.cc.u-tokyo.ac.jp/seminars/multicore/OnlineClass.pdf 
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3 3 5

90 1

Oakbridge-CX  

 

1  

09 00-10 30  

10 30-11 00 Oakbridge-CX  

11 00-12 30 OpenMP  

13 30-16 00  

16 00-17 30 OpenMP  

17 30-18 00  

 

https://www.cc.u-tokyo.ac.jp/events/lectures/143/

Fortran C

Oakbridge-CX 8 448

15 1 1

 

11 9 3 6 131 18

7 2

5 5 4.57 131

4.00

131

3  

2021 1 COVID-19

 

 

2  

  1 2 3 4 5 

a     3 4  

b     6  1 

c     6 1  

d    1 5  1 

e 4.57      3 4 

 

5 http://nkl.cc.u-tokyo.ac.jp/seminars/multicore/ 
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144  

 

2020 11 6 144

PC

HPC  

2020 4

Zoom  

MPI OpenMP

 

1

Fortran C

Fortran Fortran

Oakbridge-CX 8 448 15

1 1

 

12 10 3 3 4

8 2 5

5 4.375

3  

1 https://www.cc.u-tokyo.ac.jp/events/lectures/144/ 
2 https://www.cc.u-tokyo.ac.jp/events/lectures/ 
3 http://nkl.cc.u-tokyo.ac.jp/FEM/ 
4 http://nkl.cc.u-tokyo.ac.jp/pFEM/ 
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2021 1 COVID-19

2 2

 

 

1  

 

09:00 09:30  

09:30 10:15  

10:15 10:45 OBCX  

10:45 12:00  

13:00 14:00  

14:00 15:30  

15:30 17:00  

17:10 18:00 OpenMP  

 

2  

  1 2 3 4 5 

a   1 1 5 1  

b   1  2 5  

c   1  3 4  

d    1 5 2  

e 4.375      5 3 
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145  

 

2020 11 10 145
1

PC HPC

 

Finite Element Method FEM

NASTRAN

 

2  

1

 

2020 6 12 134

1

134  

1 2019 II

II  

3 
4

 

PC

Fortran C

1 https://www.cc.u-tokyo.ac.jp/events/lectures/145 
2 https://www.cc.u-tokyo.ac.jp/events/lectures/116 
3 http://nkl.cc.u-tokyo.ac.jp/19w
4 http://nkl.cc.u-tokyo.ac.jp/FEM/01-FEMintro.pdf 
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1  

  

  

  

  

  

 

14 10 5 1 1

3 7 2

5 5 4.57 134

4.32 3

 

 

  

 

 

  

 

1D 3D 1D

 

2021 1 COVID-19

 

 

 

2  

  1 2 3 4 5 

a    1 5 1  

b    1 6   

c     6 1  

d    1 5 1  

e 4.57     1 1 5 
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146  

 

 

2020 12 1 146

PC HPC

 

2020 4

Zoom  

MPI

MPI

2016 5

MPI Message Passing Interface SPMD Single Program 

Multiple Data

SPMD MPI

 

 

  

 MPI  

  

 

2

2 1

Oakbridge-CX 8 448 15

1 1

 

18 12 3 3 2 4

9 2 5

5 4.33

1 https://www.cc.u-tokyo.ac.jp/events/lectures/146/ 
2 https://www.cc.u-tokyo.ac.jp/events/lectures/ 
3 https://www.cc.u-tokyo.ac.jp/events/lectures/56/ 
4 http://nkl.cc.u-tokyo.ac.jp/FEMintro/ 
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3  

2 1

2  

2021 1 COVID-19

2 2

 

 

1  

  

  

  

  

 

2  

  1 2 3 4 5 

a   1 1 4 1 2 

b   1  3 4 1 

c   1  5 2 1 

d   1  5 2 1 

e 4.33     2 2 5 
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9 JCAHPC 4 OFP  

 

2020 10 15 9 JCAHPC 1

 

 (COVID-19) 

HPCI2

 

 HPCI 3

 

HPC JCAHPC: Joint Center for Advanced High Performance Computing 4

Oakforest-PACS OFP 5

 

JCAHPC HPCI

HPCI

 2021 1 1 14

3 HPC JCAHPC Oakforest-PACS 2

Cygnus 3 Oakbridge-CX

OBCX 8 6

 

JCAHPC 2017 10 OFP JCAHPC

OFP 4

HPCI

OFP  

HPCI OFP Cygnus

1 OBCX 2  

97

2

1 https://www.cc.u-tokyo.ac.jp/events/jcahpc/09.php 
2 https://www.hpci-office.jp/ 
3 https://www.hpci-office.jp/pages/adoptionlist2020_25 
4 http://jcahpc.jp/ 
5 http://www.cc.u-tokyo.ac.jp/system/ofp/ 
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70  

 

1 9 JCAHPC  

  
 

 

13:00-13:15 JCAHPC/ Opening   

13:15-13:45 
 

OFP 
 

 
JCAHPC/

 

13:45-14:15 
Marco Edoardo Rosti OIST Spreading of polydisperse droplets 
in a turbulent puff of saturated exhaled air 

OBCX 

14:15-14:45 
UT Heart COVID-19 :

chloroquine hydroxychloroquine azithromycin
   

OFP 

14:45-15:00    

15:00-15:30 
 

OFP 

 
JCAHPC/

 

15:30-16:00 
 

OFP 

16:00-16:30 
Covid-19 

 
Cygnus 

16:30-17:00 
SARS-CoV-2

 
OBCX 

17:00-17:10 JCAHPC/ Closing   
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RIKEN International HPC Summer School 2020  

- Toward Society 5.0 - 

2020 9 28 30 RIKEN International 

HPC Summer School 2020 - Toward Society 5.0 -

1  

R-CCS Society5.0

R-CCS

Oakbridge-CX

OBCX 1 OpenMP MPI

2 CFD Deep Neural Network

 

37 30

17 R-CCS 2020 4

COVID-19

7 5 R-CCS

National Supercomputing Center, Singapore NSCS

 

Zoom Slack Slack

OBCX  

1 https://www.r-ccs.riken.jp/en/events/200928.html 
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1 RIKEN International HPC Summer School 2020 - Toward Society 5.0 -  

 

September 28 (Mon), 2020 

10:00-10:10 Welcome 

10:20-12:00 
Basics of parallel programming and execution  

 Parallel execution models 
 Basics of MPI and OpenMP 

13:30-14:50 
Introduction of the example application 

 2D CFD 
15:00-16:10 Setup of parallel execution environments 

16:10-17:10 
Hands-on Practice  

 How to use MPI (send, receive and reduce) 
 Simple example of OpenMP 

 

September 29 (Tue), 2020 

09:00-10:20 
Hands-on Practice (cont.)  

 How to use MPI (send, receive and reduce) 
 Simple example of OpenMP 

10:30-12:00 
Lecture→ Hands-on Practice  

 How to parallelize the example program 

13:30-14:50 
Hands-on Practice  

 Parallelization of the example program 

16:10-17:10 
Hands-on Practice (cont.)  

 Parallelization of the example program 
17:20 Group Photo 

 

September 30 (Wed), 2020 

09:00-12:00 
Lecture 

 Matrix Computation (Basics & Library) 
13:30-14:00 Fugaku Virtual Computer Tour 

14:10-15:30 
Hands-on Practice  

 How to Use Numerical Libraries 

15:40-17:10 
Lectures and Hands-On 

 Introduction to Deep Neural Network (DNN) 
17:10-17:20 Closing 
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