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(2021.7.1  2021.8.31 ) 

 
1.  

 
1.1 Wisteria/BDEC-01     
 
1.2 Oakbridge-CX     
 
1.3 Oakforest-PACS     
 
1.4 Reedbush  (Reedbush-H/L)   

 
2.  

 
2.1 Red Hat Enterprise Linux 8 (Wisteria/BDEC-01)  
 

 Wisteria-O (Odyssey) 
GROMACS 2021.2 (2021.07.02) 
GROMACS ( ) 2021.2 (2021.07.29) 
GCC Toolset 10 (2021.07.29) 

 
 Wisteria-A (Aquarius) 

FTW 3.3.9 (2021.07.02) 
HDF5 1.12.0 (2021.07.02) 
NetCDF 4.8.0 (2021.07.02) 
GNU Scientific Library 2.6 (2021.07.02) 
LAMMPS (GPU ) 29Oct2020 (2021.07.29) 
GCC Toolset 10 (2021.07.29) 
Red Hat Enterprise Linux (OS) 8.3 (2021.08.24) 

 
 

 
2.2 Red Hat Enterprise Linux 7, CentOS 7 (Oakbridge-CX)    
 

gfarm 2.7.19 (2021.07.30) 
gfarm2fs 1.2.15 (2021.07.30) 

 
 

 
2.3 Red Hat Enterprise Linux 7, CentOS 7 (Oakforest-PACS)  
 

gfarm 2.7.19 (2021.07.28) 
gfarm2fs 1.2.15 (2021.07.28) 

 
 

 
2.4 Red Hat Enterprise Linux 7 (Reedbush-H/L)     

 
chainer 7.2.0 (2021.07.30) 
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3.  
 

3.1 Oakbridge-CX pjsub --at  
 

 pjsub --at (2021.07.30) 
 
 

3.2 Oakforest-PACS McKernel  
 

 McKernel 1024  2048 (2021.08.04) 
 
 

3.3 Wisteria/BDEC-01(Odyssey/Aquarius) Environment Modules  
 

 (odyssey/aquarius) (module load < >)  
Environment Modules

(2021.07.02) 
Odyssey  MPI (ver 1.2.31) 
Aquarius  GCC ver 8.3.1  

  
module help (2021.07.02) 

 module load < >  
(2021.07.30) 

 (  Aquarius )  
Aquarius 

GCC Intel module 
purge  Intel  

Wisteria/BDEC-01  
 (https://wisteria-www.cc.u-tokyo.ac.jp/) 

 
 

 
Wisteria/BDEC-01  

  Wisteria/BDEC-01  
 4.1.  

 
 

3.4 Wisteria/BDEC-01  
 

Wisteria/BDEC-01 2021 8 2 10:00  
Wisteria/BDEC-01  ( )  
Web (https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/)  

 
 
 
3.5 Wisteria/BDEC-01(Odyssey) regular-o  priority-o  

 (2021.08.26) 
 

Wisteria/BDEC-01 Odyssey  regular-o  priority-o  
( )  

8/26 regular-o  priority-o  
( )  

( ) 
regular-o  priority-o 8/26  

pjsub  -L node=<shape>:noncont :noncont  

Wisteria/BDEC-01  
 

 
 

Wisteria/BDEC-01  
  Wisteria/BDEC-01  

 5.3.2.  
   ( ) 5.4.5.5.  MPI  

 
  FUJITSU Software Technical Computing Suite  
    
     1.6.3  
 
 

3.6 Reedbush-H/L  
 

Reedbush-H/L 2021 11
 Web 

 
 
Reedbush-H/L  
 

  Wisteria/BDEC-01 Oakbridge-
CX  

  Reedbush-H/L  
Wisteria/BDEC-01 Oakbridge-CX

Web (https://www.cc.u-
tokyo.ac.jp/guide/application/transfer_token.php)  
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Wisteria/BDEC-01  
 

 
 

Wisteria/BDEC-01  
  Wisteria/BDEC-01  

 5.3.2.  
   ( ) 5.4.5.5.  MPI  

 
  FUJITSU Software Technical Computing Suite  
    
     1.6.3  
 
 

3.6 Reedbush-H/L  
 

Reedbush-H/L 2021 11
 Web 

 
 
Reedbush-H/L  
 

  Wisteria/BDEC-01 Oakbridge-
CX  

  Reedbush-H/L  
Wisteria/BDEC-01 Oakbridge-CX

Web (https://www.cc.u-
tokyo.ac.jp/guide/application/transfer_token.php)  

 
 

スーパーコンピューティングニュース� Vol.�23,�No.5　2021-  5  -



Wisteria/BDEC-01  ( ) 
 
 
1.  

Wisteria/BDEC-01 2021  5  14 10:00  7  29 9:00 
8  2  10:00 

 ( ) 
 Web 

1  
 
2.  

2021 8  2  ( ) 10:00  
 

 
 (

8 )  
 0 ( )  

 
 

 2  
 Web 2 2021 5  

 
 

 ( )  
 

 Wisteria/BDEC-01 (Wisteria-O)

GiB

debug-o 1  144 (6,912) 30  30  28 
short-o 1  72 (3,456) 8  4  28 
(regular-o) 
small-o 
medium-o 
large-o 
x-large-o 

 
1  

145  
577  

1,153  

 
144 
576 

1,152 
2,304 

 
(6,912) 

(27,648) 
(55,296) 

(110,592) 

 
48  
48  
48  
24  

 
12  
12  
12  
6  

 
28 
28 
28 
28 

priority-o 1  288 (13,824) 48  12  28 
(interactive-o) 
interactive-o_n1 
interactive-o_n12 

 
 

2  

 
1 

12 

 
(48) 

(576) 

 
30  
10  

 
30  
10  

 
28 
28 

prepost  1 (56) 6  3  340 
prepost1_n1  
prepost4_n1  1 (56) 1 6  1 3  340 

prepost1_n4 1  4 (224) 1 6  1 3  340 
prepost1_n8 1  8 (448) 1 6  1 3  340 

 
 
 
 

                                                   
1 https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/ 
2 https://www.cc.u-tokyo.ac.jp/guide/application/index.php#charge 
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 Wisteria/BDEC-01 (Wisteria-A)

GPU
GPU GiB

debug-a  1  (8) 30  30  448 
short-a 1  2  (16) 2  1  448 
(regular-a) 
small-a 
medium-a 
large-a 

 
1  
3  
5  

 
2  
4  
8  

 
(16) 
(32) 
(64) 

 
48  
48  
24  

 
12  
12  
6  

 
448 
448 

  448 
share-debug 1, 2, 4 GPU 30  30  56 
share-short 1, 2, 4 GPU 2  1  56 
(share) 
share-1 
share-2 
share-4 

 
1 GPU 
2 GPU 
4 GPU 

 
48  
48  
24  

 
12  
12  
6  

 
  56 
  56 
  56 

interactive-a 
share-interactive  1  

1 GPU 
(8) 

 
10  
10  

10  
10  

56 
56 

 
3.  

Wisteria/BDEC-01 2021 7 3  
 

Wisteria/BDEC-01  
Wisteria/BDEC-01 NVIDIA GPU  

® Xeon®  
 
4.  

 Web 1  Wisteria/BDEC-01
4  Web 

1 
 

 
 uketsuke@cc.u-tokyo.ac.jp  

Web 5 
 

                                                   
3 https://www.cc.u-tokyo.ac.jp/public/news.php#VOL23 
4 https://wisteria-www.cc.u-tokyo.ac.jp/ 
5 https://www.cc.u-tokyo.ac.jp/supports/contact/#soudan 

スーパーコンピューティングニュース� Vol.�23,�No.5　2021-  7  -



 HPC  
 

Wisteria/BDEC-01 Oakbridge-CX Oakforest-PACS  HPC 
 HPC 

8 1
 

 
 
1.  

 8  
 

  Wisteria/BDEC-01  
Wisteria/BDEC-01 Odyssey 6,144 

Aquarius 36  
* Odyssey 1 Aquarius 1 2 1

 
Oakbridge-CX  
Oakbridge-CX  1,280 SSD 112  

 
Oakforest-PACS  
Oakforest-PACS flat 4,200 cache 3,200

 
* flat 1 cache 1 2 1 flat cache

HPC  
 

2.  
1 1 9:00 17:00 8

 
flat 4,346 cache 3,346

 

1 Wisteria/BDEC-01 Oakforest-PACS 2
 

HPC  HPC 

 
HPC
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3.  
2021 1 3

1. 2021 Wisteria/BDEC-01 HPC  
 
 

 
 
 
 

2. 2021 Oakbridge-CX HPC  
 
 

 
 
 
 

 
3. 2021 Oakforest-PACS HPC  

 
 

 
 
 
 

Web Page1

 

 
Web Page1  

  

                                                   
1  HPC  

https://www.cc.u-tokyo.ac.jp/guide/hpc/ 
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4.  
 HPC 

High-Performance Computing  
 

 
 

 
 

 
5.  

Oakforest-
PACS

 
 

 
 

 
 ( ) 

 
 ( ) 

 
 ( ) 

 
6.  

Oakforest-PACS
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7.  

PDF
 

 
 

1.  
2.  
3. E-mail  
4.  
5.  
6. 

1  
7.  
8.  
9.   

 
8.  

 
Web Page1 )  

 
 

E-Mail  koubo[ ]cc.u-tokyo.ac.jp 
 [ ]  @  

 
 

 
E-mail  uketsuke[ ]cc.u-tokyo.ac.jp 

 [ ]  @  
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AI for HPC Society 5.0

2021

3

AI

Simulation Data Learning S+D+L

Society 5.0

2015 S+D+L

BDEC Big 

Data & Extreme Computing 2021

5 Wisteria/BDEC-011  2 BDEC 1

Wisteria/BDEC-01 S+D+L h3-Open-BDEC3

2021 AI for HPC Society 5.0

S+D+L

JHPCN

HP4

2020 2021 Oakforest-PACS Oakbridge-

CX Wisteria/BDEC-01 2

2 2021

8

1 https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
2 https://www.hpcwire.jp/archives/42271
3 https://www.youtube.com/watch?v=jX51NF2LniE
4 https://www.cc.u-tokyo.ac.jp/guide/exploratory/
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AI for HPC Society 5.0
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Simulation Data Learning S+D+L
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2015 S+D+L
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Data & Extreme Computing 2021
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2020 2021 Oakforest-PACS Oakbridge-

CX Wisteria/BDEC-01 2
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8

1 https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
2 https://www.hpcwire.jp/archives/42271
3 https://www.youtube.com/watch?v=jX51NF2LniE
4 https://www.cc.u-tokyo.ac.jp/guide/exploratory/

 Wsiteria/BDEC-01 Odyssey Aquarius

” (Uncertainty 

Quantification)”  Wisteria/BDEC-01  CPU 

 GPU 

( ) 

 Wsiteria/BDEC-01 Aquarius Oakbridge-CX 

, , . 

, . 

, 

, . , 

, , . 

, 

, 

. , 
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Au Li3PO4 Li
[1, 2]

2
Au Ni 3 [3]

Li

Density functional theory; DFT

Li3PO4 Li [4, 5] Ni Li [3]

 high-dimensional neural network potential NNP [6]  Gaussian approximation potential GAP
[7] spectral neighbor analysis potential SNAP [8]

Au Li Au
Au-Li

NNP NNP
Au-Li NNP , NNP

NNP [6] , 

symmetry functions; SFs Behle Parrinello [6]
SFs 2 G2 3 G3

SFs
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, Gi i Rij Rik i j k θijk i
j k fc

SFs NN Ei
2 NN

 
w f

Etotal

1 : NNP  
, NN NN Ei

, Etotal 2 NN  
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, Gi i Rij Rik i j k θijk i
j k fc

SFs NN Ei
2 NN

 
w f

Etotal

1 : NNP  
, NN NN Ei

, Etotal 2 NN  

Γ
w

L-BFGS [9] NNP 1

NNP [10, 11]
Au Li NNP Au Li

Au3Li AuLi AuLi3 Au/Li
ab inito molecular dynamics; AIMD

1 ps NNP
NNP

NNP MD
LAMMPS[12, 13] NNP AIMD 3~4

MD 10~100 ps

NNP MD SFs principal component 
analysis; PCA [14, 15] SFs ×N

2 : NNP  [10]  
NNP Au3Li

, SFs PCA , 
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2 PC1 PC2
2 Au3Li

DFT
NNP

DFT NNP NNP
2

NNP Au-Li

Alloy Theoretic Automated Toolkit (ATAT) [16]
NNP

Au1 xLix x NNP 5
DFT

NNP DFT NNP
640 1 Reedbush-U MPI 144

24 NNP 0.2
NNP Au Li 3 (b)

Au Li MD N = 640 P = 0 GPa T = 
500 K 4 , 3 (c) Au

Li 80 Au
3 (d) Au 200

2560 MD

Au/Li3PO4 NNP 4 Au−Li−P−O
NNP Au Li3PO4 Au(111)/Li3PO4

Li3PO4 Li

3 : Au/Li  [10]  
a , b-e

, Au Li
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2 PC1 PC2
2 Au3Li

DFT
NNP

DFT NNP NNP
2

NNP Au-Li

Alloy Theoretic Automated Toolkit (ATAT) [16]
NNP

Au1 xLix x NNP 5
DFT

NNP DFT NNP
640 1 Reedbush-U MPI 144

24 NNP 0.2
NNP Au Li 3 (b)

Au Li MD N = 640 P = 0 GPa T = 
500 K 4 , 3 (c) Au

Li 80 Au
3 (d) Au 200

2560 MD

Au/Li3PO4 NNP 4 Au−Li−P−O
NNP Au Li3PO4 Au(111)/Li3PO4

Li3PO4 Li

3 : Au/Li  [10]  
a , b-e

, Au Li

  

, Li Li 2
DFT NNP

NNP DFT 4
, 2926 , 

, NNP
, Li [17]

Au/Li3PO4/Li
Au-Li NNP

NNP

30
Elvis F. 

Arguelles Preferred Networks

[1] I. Sugiyama, R. Shimizu, T. Suzuki, K. Yamamoto, H. Kawasoko, S. Shiraki, and T. Hitosugi, APL 
Mater. 5, 046105 (2017). 
[2] K. Shimizu, W. Liu, W. Li, Y. Ando, S. Kasamatsu, E. Minamitani, and S. Watanabe, Phys. Rev. 
Matter. 4, 015402 (2020). 

4 : NNP DFT  [18]  
Au/Li3PO4 NNP DFT
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Preconditioned Parallel Iterative Methods

2

2 GeoFEM/Cube
GeoFEM 3 4

GeoFEM Cube

Cube

2

5

tri-linear

8 1 x y

Nx Ny Nz Nx-1 Ny-1 Nz-1

1 3 1

3 CRS

Compressed Row Storage

Conjugate 

Gradient CG 5 4

3 LU

Block Diagonal LU Factorization 2

MPI

x

y

z

Uz=0 @ z=Zmin

Ux=0 @ x=Xmin

Uy=0 @ y=Ymin

Uniform Distributed Force in 
z-direction @ z=Zmax

(Ny-1) elements
Ny nodes

(Nx-1) elements
Nx nodes

(Nz-1) elements
Nz nodes

x

y

z

Uz=0 @ z=Zmin

Ux=0 @ x=Xmin

Uy=0 @ y=Ymin

Uniform Distributed Force in 
z-direction @ z=Zmax

(Ny-1) elements
Ny nodes

(Nx-1) elements
Nx nodes

(Nz-1) elements
Nz nodes

2 GeoFEM/Cube 2,3,4
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 3  8 1 3 2,3,4

2,3,4

Node

GeoFEM/Cube

5 25 16

4

PE#0 PE#3 PE=Processing Element 4

MPI

5 b

(a)                              (b) 

( )1,1,1 −+−

( ) ( )1,1,1,, −−−=ζηξ
1 2

34

5 6

78
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232221
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i

jiji

ji
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aaa
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Compute r(0)= b-[A]x(0)

for i= 1, 2, …

solve [M]z(i-1)= r(i-1)

ρi-1= r(i-1) z(i-1)
if i=1

p(1)= z(0)

else

βi-1= ρi-1/ρi-2
p(i)= z(i-1) + βi-1 p(i-1)

endif

q(i)= [A]p(i)

αi  = ρi-1/p(i)q(i)
x(i)= x(i-1) + αip

(i)

r(i)= r(i-1) - αiq
(i)

check convergence |r|
end

4
5

PE#1

PE#3 PE#2

PE#0 4 5 6

1 2 3

7 8 9

6 7

4 5

9 1 2 3

8

5 6 9

3 4 8

1 2 7

9

8 4 5 6

7 1 2 3

10 11 12

10 11 12

10

11

12

10 11 12

13 14

15

PE#3

PE#2

PE#1

PE#0

5
2,3,4 a
b

スーパーコンピューティングニュース� Vol.�23,�No.5　2021-  51  -



5 b PE#2 5 a

PE#3

PE#1

3 2,3,4

Internal Nodes 5 a PE#2

External Nodes

Boundary Nodes

5

2,3,4

5 b OpenMP/MPI

5 b MPI

OpenMP 2,3,4

MPI

Block Diagonal LU Factorization 4

solve [M]z(i-1)=r(i-1)

MPI MPI

q(i)= [A]p(i) 5 b

MPI q(i)= [A]p(i)

p(i) MPI

MPI GeoFEM/Cube

MPI_Isend MPI_Irecv MPI_Waitall

2,3,4 6 Halo

6 Halo

6 MPI_Isend/MPI_Recv/MPI_Waitall Halo 2,3,4

6 7

4 5

9 1 2 3

8

5 6 9

3 4 8

1 2 7

9

8 4 5 6

7 1 2 3

10 11 12

10 11 12

10 11 12

13 14

15

PE#3

PE#2

PE#0

6 7

4 5

9 1 2 3

8

5 6 9

3 4 8

1 2 7

9

8 4 5 6

7 1 2 3

10 11 12

10 11 12

10 11 12

13 14

15

PE#3

PE#2

PE#0

スーパーコンピューティングニュース� Vol.�23,�No.5　2021-  52  -



3. 

1 1 Point-to-Point 

Communication Collective Communication

MPI 6 Halo MPI_Isend MPI_Irecv

MPI_Waitall MPI_Allreduce

Communication Avoiding/Reducing Algorithm

Pipelined CG Method 6 4

CG

Pipelined

MPI-3 MPI_Iallreduce Asynchronous Collective 

Communication

6

6 Halo MPI

p MPI

2,3,4

Pure Internal Nodes

6 MPI Halo

7 7 8 Static MPI_Isend

MPI_Irecv Halo MPI_Waitall

7 reordering

2,8

7 2,7,8

6 7 8 9

1 2 3 4 5

11 12 13 14

16 17 18 19

10

15

20

21 22 23 24 25

28

29

30

31 32 33 34 35 36

26

27

9

5 6 7 8

1 2 3 4

10 11 12

13 14 15 16

18

19
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21 22 23 24 25
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28

29
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31 32 33 34 35 36

26

27

Internal Nodes Pure Internal Nodes
Boundary Nodes External Nodes
Overlapped Elem’s

6 7 8 9

1 2 3 4 5

10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

28

29
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31 32 33 34 35 36

26

27

Reordering
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8 Static Pure Internal 
Nodes Dynamic Loop Scheduling OpenMP

Halo OpenMP

Dynamic Loop Scheduling 2 8

Halo OpenMP

8 Dynamic Loop Scheduling

9 Halo OpenMP

Halo !$omp do 

schedule (dynamic,200) 200 Chunk Size

9 Dynamic Loop Scheduling

Dynamic Loop 
SchedulingStatic

9

5 6 7 8

1 2 3 4

10 11 12

13 14 15 16

18

19

20

21 22 23 24 25

17

28

29

30

31 32 33 34 35 36

26

27

Internal Nodes Pure Internal Nodes
Boundary Nodes External Nodes
Overlapped Elem’s

Pure Internal
Nodes

Boundary
Nodes

Master

Dynamic
Pure Internal
Nodes

Static
Boundary
Nodes

!$omp parallel private (neib,j,k,i,X1,X2,X3,WVAL1,WVAL2,WVAL3)
!$omp&         private (istart,inum,ii,ierr)

!$omp master Communication is done by the master thread (#0)
!C
!C– Send & Recv.
(…)

call MPI_WAITALL (2*NEIBPETOT, req1, sta1, ierr)
!$omp end master

!C                          The master thread can join computing of internal
!C-- Pure Internal Nodes nodes after the completion of communication

!$omp do schedule (dynamic,200) Chunk Size= 200
do j= 1, Ninn
(…)

enddo
!C
!C-- Boundary Nodes Computing for boundary nodes are by all threads

!$omp do default: !$omp do schedule (static)
do j= Ninn+1, N
(…)

enddo

!$omp end parallel
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CX OpenMP MPI 4 Oakbridge-
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Google Colaboratory Amazon WorkSpace

4 5

6 7 8 9

SIMD 10 13

11 12

intrinsics SIMD

OpenMP  

                                                   
1 https://www.compsci-alliance.jp/ 
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160

2021 7 26 160
1

PC HPC

Finite Element Method FEM

NASTRAN

2

1

2020 6 12 134 3

1

2020 11 10 145 4

1 2020 II

II

5

6

PC

1 https://www.cc.u-tokyo.ac.jp/events/lectures/160/
2 https://www.cc.u-tokyo.ac.jp/events/lectures/116
3 https://www.cc.u-tokyo.ac.jp/events/lectures/134/
4 https://www.cc.u-tokyo.ac.jp/events/lectures/145/
5 http://nkl.cc.u-tokyo.ac.jp/20w
6 http://nkl.cc.u-tokyo.ac.jp/FEM/01-FEMintro.pdf 
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Fortran C

https://www.cc.u-tokyo.ac.jp/events/lectures/160/

1

16 11 3 2 6

9 2 5

5 4.44 134 4.32

145 4.57 4

1

2

 1 2 3 4 5

a    7 2

b   1 1 6 1

c   1 3 5

d   1 4 4

e 4.44    1 3 5
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data dependency
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ICCG

reordering
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Fortran C

Zoom
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7 14 1

56 14 18

24 54 35 40

ITC-LMS

2018 2020 Sequential Reordering

First Touch Data Placement

13 21 7 2018 10 2019

2013

2017 2021

56 31

1 http://nkl.cc.u-tokyo.ac.jp/21s/
2 https://www.cc.u-tokyo.ac.jp/en/supercomputer/obcx/system.php
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1

Date ID Title 

Apr-07 (W) CS-01a Introduction-a

Apr-14 (W) CS-01b Introduction-b (Introduction-a and –b are same)

Apr-21 (W) CS-02 FVM (1/3)

Apr-28 (W) CS-03 FVM (2/3)

May-05 (W) (no class) (National Holiday)

May-12 (W) CS-04 FVM (3/3) , OpenMP (1/3)

May-19 (W) CS-05 OpenMP (2/3), Login to OBCX

May-26 (W) CS-06 OpenMP (3/3)

Jun-02 (W) CS-07 Reordering (1/3)

Jun-09 (W) CS-08 Reordering (2/3)

Jun-16 (W) CS-09 Reordering (3/3)

Jun-23 (W) CS-10 Tuning

Jun-30 (W) CS-11 Parallel Code by OpenMP (1/3)

Jul-07 (W) CS-12 Parallel Code by OpenMP (2/3)

Jul-14 (W) CS-13 Parallel Code by OpenMP (3/3), Q/A
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