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https://docs.microsoft.com/ja-ip/windows/wsl/install-win10
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https://docs.microsoft.com/ja-jp/windows/wsl/install-win10
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f@ Windows Subsystem for Linux Update Setup — X

Welcome to the Windows Subsystem for Linux
Update Setup Wizard

The Setup Wizard will install Windows Subsystem for Linux
Update on your computer. Click Next to continue or Cancel to
exit the Setup Wizard.

Back Cancel

e LINUXH —FRILVEFH IO T LDA VR F—IL
https://wslstorestorage.blob.core.windows.net/wslblob/wsl update x64.msi
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Ubuntu 20.04 LTS
Canonical Group Limited * BAEEY-) > 1-F1UT«
kkkk 7 12 #HF

Ubuntu 20.04 LTS on Windows allows you to use Ubuntu Terminal and run Ubunty command line
utilities including bash, ssh, git, apt and many more.
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e Power Shell C/N—< 3 > & &SR

wsl_.—l_.,-vd
ED T Version2lZ72 > TW 5

LN EEZ: Windows PowerShell

PS C:¥Windows¥system3Z> wsl
NAME STATE YERSTON
X Ubuntu-20.04 Running 7

PS C:¥Windows¥system3Z>




Windows Subsystem for Linux

WAWARY 7 bEAYRM—ILT BH]
1.

* sudo apt-get update

* sudo apt-get upgrade
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server & L) D Windows

ERCE

B | © VcXsrvWindows X Server downl X | -
& (@] (3 https://sourceforge.net/projects/vcxsrv/
SOURCEFORGE
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/VcXsrv Windows X Server
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AEHND Y 59 KEFAS-A-SERVICE

VcXsrv Windows X Server

Brought to you by:

1. 0.0.8. 9. ¢

Download

Files Reviews Support

Downloads:

Last Update:

Wiki Tickets ~ Discussion Code

Windows X-server based on the xorg git sources (like xming or cygwin's xwin), but compiled with Visual C++ 2012 Express Edition. Source
code can also be compiled with VS2008, VS2008 Express Edition and VS2010 Express Edition, although current project and makefile are not

fully compatible anymore.
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c T T 7 A AN T EWEZBLDICL LD
e X11DT7 7V AxA VA k=L

&) ohno@Akagi: ~
.0 sudo apt install x11-apps

sudo apt install x11-apps



XD 777 7 1) (WSL1) -2

\ . $ xeyes
Error: Can t open display:
$ export DISPLAY=Akagi)0.0
? $ xeyes

VcXsrv Windows X serverx 28 L T
e export DISPLAY=[PCD %4 F1]:0.0

LT, WMBEMZHR TS HE, x 1107 7D
WindowD\F — 7 > TEx B L H (25

e [PCDOZEI]IZ. localhost T % OK



XD )7 7V (WSL2) -1

VcXsrv Windows X Server D Fc BT (C

Extra settings

Extra settings

|v Clipboard
Start the integrated clipboard manager
[V Primary Selection
Also map the PRIMARY selection to the windows clipboard.
[V Native openel
Use the native windows openel library (wel). Make sure to export the

< E3(B) ZRA(N) > Fvoul

/
CZIICTF v I EAND
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LT Z Ubuntu® Window T A JJ

export DISPLAY=S(cat /etc/resolv.conf | grep nameserver
| awk {print $2}'):0.0

:$ export DISPLAY=$ (cat /etc/resolv.conf | grep nameserver | awk " {print $2}"):0.0

WSL2DXIZ DWW T3,
WAWALYTA b= RTEY £ L 7=,
B z 1L,

https://github.com/microsoft/WSL/issues/4106#issuecomment-501885675
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gcc/n EDA A h—IL -1

egcc O FZ2FTD & notfound& TS D,
AVR =T BI-HDaTY FHERRIND
DT, TNZ2ZDEEANT 5

* sudo apt install gcc

Q) ohno@Akagi:
ohno@Akagil- $§ gcc

Command " gecc’ not found, but can be installed with:

lsudo apt Install gcc

ohno@Akagi:~$ sudo apt install gcc




gcc/n EDA A =L 22

@) ohno@Akagi: ~

up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
Processing

Processing

Subuntul1~20.04) ...
2. 0-5ubuntu1720. 04) .
0-

| ibgomp1:amd64 (10. 2.
| ibquadmathO:amd64 (1
| ibmpc3:amd64 (1.1.0-
(10.
1
4

) ..

5ubuntul ~20. 04)
0-5ubuntu1720. 04) .
4. 4.10-10ubuntud) ...
4
u

0-
0.
1
| ibatomic1:amd64 (10. 2.
| ibubsan1:amd64 (10. 2.
| ibcrypt—-dev:amd64 (1
libis|22:amd64 (O.%.

libbinutils:amd64

(
2.1-1) ...
2.3
| ibc-dev-bin (2. 31-0ub
2.0
2.0-

—-6ubuntul. 1) ...
ntu9.2) ...
libcc1-0:amd64 (10. -5ubuntu1720.04) ..
liblsan0:amd64 (10. S5ubuntul1~20.04) .
libitml:amd64 (10. 2. 0-5ubuntul~20. 04)
gcc-9-base:amd64 (9. 3. 0-17ubuntul™20. 04)
libtsan0:amd64 (10.2.0-5ubuntu1720.04) .
libctf0:amd64 (2. 34-6ubuntul. 1)

| ibasan5:amd64 (9. 3. 0-17ubuntul ~20.04) .
cpp-9 (9. 3.0-17ubuntul1~20.04) .

| ibc6—-dev:amd64 (2. 31-Oubuntu9. 2)
binutils—-x86-64-1inux-gnu (2. 34- 6ubuntul. 1) .
binutils (2. 34-6ubuntul. 1)

| ibgcc—9-dev:amd64 (9.3.0-17ubuntul~20.04) ..

cpp (4:9.3.0-1ubuntu2) ...

gcc-9 (9. 3.0-17ubuntu1720.04) ..

gee (4:9.3.0-1ubuntu2) ...

triggers for man-db (2.9.1-1) ...

triggers for libc-bin (2. 31-Oubuntu9.2) ...

$ m

ERRIC L T. g+,
gfortran, make= 1 >/
A I\ _j[/—g_%o

make X make-guile 2
BEIRT 5,

AP
e gcc: C Compiler
e g++: C++ Compiler

 gfortran: Fortran
Compiler
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C, C++, Fortran® 7 AT J LA &

-1

=ITDOF)E

cGeditB EDITT A X TT7TAYT T LEANT S

(TF A7 714)L)
c AN L7 BT LEREFET S

« ANAZTAVIINAILT 5553
TZ%

ST 7 7 ALY

c SET T ENDHDHE, AVNRANUNFIZT T —H

HT O /A4 )L TEAEL
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gec/h E DENMET A b -2

1. geditd& L T, geditziCE#H T 5
2. JAYT T LHEIT AT
3. Ebh-o7-6 [Savel f .

*Untitled Document 1
1 #in <S1d10.N>
N < 2
/ t main(int argc, char **argv){
/ N\ printf("Hello, World!\n")
return 0;
6}
7]
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gcc/i & D

c XBIZ ASIL T, [Savel m"E VY
« 774D

[@ Desktop N
[ mpitest 21 Apr
[) Filesyst... = @ yypraview 20 Apr

+ Other Locations

- All Text Files w

Character Encoding:  Current Locale (UTF-8) v  Line Ending:  Unix/Linux

Cancel Save




gec/ EDEMET X b -4

#include<stdio.h> 1. = *Uab:gedltf]\j] L/ T\
int main(int argc, char **argv){ test.c t [_/ T{%Y_—a— %)
rintf("Hello, World!¥n");
D o 2. gecc 77 AINEL LT BHE
) AN ILTED
3. I /NNAI)ILd D&, aouts

#nl"tdo h> L 5 52?1—7 /r }[/b\f % %
4. HhL>bT4L o M) AEEK

int main(int argc, char xxargv) {

printf (“"Hello, World!¥n”); @_/7&/DHT§€?‘—I’§‘%

return 0;

8§ goc test. o * gcc-otesttest.cE 95 &
2 a.outTlE7x <, test& Ly 9
ETT77A4ILDNTED




gec7h & DENMMET A b -5

Hinclude<iostream>

¢ g++¥gfortranTH. AL
using namespace std; K 5 L Ccar/XM LT
int main(int argc, char **argv){ % ;Z)

cout << "Hello, World!(cpp)¥n"; . *L%—_’ ]\jj L/ TtESt.Cpp &
return O;

} L TRE

test.cpp

[

@) ohno@Akagi: ~ ® g++ 7 /r }[/IQ—I

. 9 cat test.cpp
#lnclude<|ostream>

using namespace std;

int main(int argc, char xxargv) {
cout << “Hello, World! (cpp)¥n”;
return O,

}

ohn 7§ g++ test.cpp
7§ . /a.out
HeIIo WorId'(cpp)

$m




wmit

NET X K -6

° g++’(\3gf0rtranf‘\ :E) N ﬁ D
program helloworld J: 7 C: L/ s /r e
print *, "Hello, World!(F90)" % ;Z)

end program helloworld « gfortran 7 7 A }[/%

gec/y & D

test.f90

&) ohno@Akagi: ~

$ cat test. f90

program heIIoworId
print *, “Hello, World! (F90)”
end program hel lowor | d

‘ :"$ gfortran test. f90
:"$ . /a.out
HeIIo Worlg'(F90)
|




wmit

OpenMP @

NET A b -1

e IEA VX b —ILEI N Bgce, g++, gfortranid,. 7T 7 # /L

4k
«

N TOpenMPDF] A AT

e OV /XA IJLEFIZ, fopenmpF 7> 3 & DIT B

#include <stdio.h>
#include <omp.h>

int main(int argc, char **argv){
int i;
#pragma omp parallel for private(i)
for(i=0; i<16; i++){
printf("i=%d thread num = %d¥n",
i, omp_get_thread_num());

}

return O;

}

&) ohno@Akagi: ~/mpitest

ohn : $ cat omptest.c
#include <stdio.h>
#include <omp.h>

int main(int argc, char *xargv) {
int i;

#pragma omp parallel for private(i)

for (int i=0; i<16; i++){

printf(“i=%d thread num = %d¥n”, i, omp_get_thread_num());

return 0;

$

$ gcc —fopenmp omptest.c

omptest.c



wmit

OpenMPDENMET X -2

« IR7EA v X b —ILE N Bgec, g++, gfortranld. 7 7 #+ L
N TOpenMPD XA YA BE

e OV /XA IJLEFIZ, fopenmpF 7> 3 & DIT B

program omptest
use omp_lib
integer :: |
ISomp parallel do private(i)
do i=0, 15
print *,"i and thread num ", i, omp_get_thread num()
end do @ ohno@Akagi: ~/mifest
2 $ cat omptest. f90
program omptest
end program omptest e Sl

190iip paiaiiel do private(i)

do i=0, 15
print *, “i and thread num “, i, omp_get_thread_num()
end do

omptest.f90

end program omptest

$
% gfortran —fopenmp omptest. 90



wmit

NET R -3

c 67 DPCTEITLIZEZ A, AL v KA12(0~11)H &R
= 717=(Hyper Threading)

« IRIBZHCOpenMPOREM TR L Y FEZHIETZ %

OpenMP @

» gcc —fopenmp omptest.c
$ ./a.out

$ gfortran -fopenmp omptest. f90
$ ./a.out

thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread
thread

thread num
thread num
2 thread num

—

—
CI—OPRAPNNOWWOSN—=—O OO

1 thread num
thread num
thread num
thread num

3 thread num

5 thread num

0 thread num

4 thread num
thread num
thread num
thread num

— —

—

L I I I
— —
OCCIOCUTITRANIDDW—WN A —O

SN0 O ek ek ek OO = O == CON = O 5 =
—

<2
|

Fortran



MPI -1

s MPIZAFHT 572512, OpenMPID A > X | —
VAT
e mpirun& AX Y FZ2F[ > TH 5D

* openmpi-binx #E&.&

@) ohno@Akagi: ~
. $ mpirun

Command "mpirun’ not found, but can be installed with:

instal |l lam-runtime version 7.1.4-6build2, or
install mnich version 2 3 ?2-2bui ldl

D
instal | openmpi-bin version 4.0.3-Oubuntir
Instai i sturi=win—toigue verston 19.05. b-1

:"$ sudo apt install openmpi-bin




MPI -2

MPIZA W=7 87 2 LD /XA LTI
e mpicc : CEE2D 7 RT 7 L

s mpict+ I CHEED 7 AT T L

* mpif90 : FortranE s8N 7 A7 7 A

7%7|"J 19 5,

BN B D, fopenmpEFHAESHE AT EHA]
BET. T DIFAE. MPIEOpenMPD/NA 7)) K
jﬂi'mémz)
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MPIDENET X -1

@) ohno@Akagi: ~

hno@/ . $ cat mpitest.c
#include <stdio. h>
#include “mpi.h”

int main(int argc, char *xargv) {
int np, myrank;
MPI_Init(&argc, &argv);
MPI_Comm_size (MPI_COMM_WORLD, &np) ;
MPI_Comm_rank (MPI_COMM_WORLD, &myrank) ;
printf ("Hello, World myrank=%d size = %d¥n”, myrank, np);
MPI Finalize();
return 0;

"% mpicc mpitest.c

e CEEBOMPIZ7 O T LAZmpicc T /XA )L
« X704 XN, HelloWorldx FRR~9 5



Uml

MPIDENET X -1

#include <stdio.h>
#include "mpi.h"

int main(int argc, char **argv){
int np, myrank;
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD,&np);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
printf("Hello, World myrank=%d size = %d¥n", myrank, np);
MPI_Finalize();
return O;

mpitest.c



Uml

MPIDENET X -1

#include <iostream>
#include "mpi.h"

using namespace std;

int main(int argc, char **argv){
int np, myrank;
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD,&np);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
cout << "Hello, World myrank="<< myrank << " size = "<<np<<"¥n";
MPI_Finalize();
return O;

mpitest.cpp



MP|@E§JVE%X .

. 9 mpicc mpitest.
:"$ mpirun -np 4 . /a.out

WARNING: Linux kernel CMA support was requested via the
bt|_vader_single_copy_mechanism MCA variable, but CMA support is
not available due to restrictive ptrace settings

The vader shared memory BTL will fall back on another single-copy
mechanism if one is available. This may result in lower performance

Local host: Akagi

. World myrank=1 size

, World myrank=2 size

, World myrank=0 size
Wor Id myrank=3 size
i :00057] 3 more processes have sent help message help-btl-vader. txt / cma-permission-denied
00057% Set MCA parameter “orte_base help_aggregate” to 0 to see all help / error messages

%TTC £, mpirunZ{E >
* mpirun —np [7 A+t X#] [program]

[7I:|'EX (1:0)3: %C i\ IVIPI7|:|'EXO) AL
[program]d il = A n Ry A A N4

B TlE. 7mtx§z4 ALY b4 L 27 MY Da.out
A AR S0 SR VA RIS, a0t

¥ o

g’




Uml

MPIDBENE T X -3

1 . $ cat mpitest. 90
program mpitest

Lo 2l e Fortran C % AR IS
integer :: np, myrank 7 |:| 7\\ 7 %’Tj—_(/ (/j:

integer ! ierr

call mpi_initC(ierr) mplrun%'fﬁl)
call mpi_comm_size (mpi_comm_wor |ld, np, ierr)

call mpi_comm_rank (mpi_comm_wor |d, myrank, ierr)

print *, “Hello, World myrank and size = “, myrank, np

call mpi_finalize(ierr)

end program mpitest
ohnt :7$ mpif90 mpitest. f90

WARNING: Linux kernel CMA support was requested via the
btl|_vader_single_copy_mechanism MCA variable, but CMA support is
not available due to restrictive ptrace settings

The vader shared memory BTL will fall back on another single-copy
mechanism if one is available. This may result in lower performance

Local host:

myrank and size
myrank and size
myrank and size
myrank and size
[Akagi:00256] 3 more processes have sent help message help-btl-vader. txt / cma—permission-denied
[Akagl 00256% Set MCA parameter “orte_base_help_aggregate” to 0 to see all help / error messages

o



Uml

MPIDENET X -3

program mpitest
use mpi
implicit none

integer :: np, myrank
integer :: ierr

call mpi_init(ierr)

call mpi_comm_size(mpi_comm_world,np,ierr)

call mpi_comm_rank(mpi_comm_world,myrank,ierr)
print *,"Hello, World myrank and size =", myrank, np
call mpi_finalize(ierr)

end program mpitest

mpitest.f90
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NET X -4

$ mpirun -np 8 ./a.out

There are not enough slots available in the system to satisfy the 8
slots that were requested by the application:

. /a.out

Either request fewer slots for your application, or make more slots
available for use

A “slot” is the Open MPI term for an allocatable unit where we can
l[aunch a process. The number of slots available are defined by the
environment in which Open MPI processes are run:

1. Hostfile, via “slots=N" clauses (N defaults to number of
processor cores if not provided)
The ——host command |ine parameter, via a “:N” suffix on the
hostname (N defaults to 1 if not provided)

2

3. Resource manager (e.g., SLURM, PBS/Torque, LSF, etc.)

4. If none of a hostfile, the ——host command |ine parameter, or an
RM is present, Open MPI defaults to the number of processor cores

In all the above cases, if you want Open MPI to default to the number
of hardware threads instead of the number of processor cores, use the
——use—hwthread-cpus option

Alternatively, you can use the ——oversubscribe option to ignore the
number of available slots when deciding the number of processes to
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$§ mpirun —oversubscribe ——mca btl| _vader_single_copy mechanism none -np 4 ./a.out
myrank and size =
myrank and size = 3 4
myrank and size = 0 4
myrank and size = 1 4
mpirun —oversubscribe —mca btl_vader_single_copy_mechanism none —-np 8 ./a.out
myrank and size =
myrank and size
myrank and size
myrank and size
myrank and size
myrank and size

(R RE TR R
myrank and size [/ T%/) U— i
myrank and size

:"$ alias mpirun="mpirun -oversubscribe ——mca bt|_vader_single_copy_mechanism none’ [/ 7%:)

- — ./

, World myrank and size
, World myrank and size
, World myrank and size
myrank and size

mpirun —-np 8 ./a.out

myrank and size

myrank and size

myrank and size

myrank and size

myrank and size

. myrank and size
, World myrank and size
, World myrank and size

o, Norld n
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mpirun -oversubscribe --mca btl_vader_single_copy _mechanism none
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MPI+OpenMPDENTET X  (CEEB) -1

@) ohno@Akagi: ~/mpitest

ohno@A 7/ » cat hybtest.c

#include “mpi.h”

int main(int argc, char *xargv) {
Int i, np, myrank;
MPI_Init (&argc, &argv) .
MPI_Comm_size (MPI_COMM_WORLD, &np) ;
MPI_Comm_rank (MPI_COMM_WORLD, &myrank) ;
omp_set_num_threads (3) ;
#ioragma omp parallel for private(i)
for (i=0;i<3; i++) {
printf ("Hello, World myrank=%d size = %d thread =%d¥n”, myrank, np, omp_get thread_num()) ;

MPI Finalize();
return 0;

% mpicc —fopenmp hybtest.c
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MPI+OpenMPDENTET X  (CEEB) -1

#include <stdio.h>
#include <omp.h>
#include "mpi.h"

int main(int argc, char **argv){
inti, np, myrank;
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD,&np);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
omp_set_num_threads(3);

#pragma omp parallel for private(i)

for(i=0;i<3;i++){
printf("Hello, World myrank=%d size = %d thread =%d¥n",

myrank, np, omp_get_thread _num());

}
MPI_Finalize();
return O;

}

hybtest.c



MPI+OpenMPDENET X I~ (CEEE) -2

$ mpicc —fopenmp hybtest.c

$ mpirun —np 2 ./a.out
myrank=1 size thread =2
myrank=1 size thread =1
myrank=1 size thread =0
thread =0
thread =2
thread =1

myrank=0 size
myrank=0 size
myrank=0 size

$ m
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MPI+OpenMPDEJTET X I (Fortran) -3

&) ohno@Akagi: ~/mpitest

ohno : $ cat hybtest. f90
program hybridtest

use mpi

use omp_lib

implicit none

integer :: i, np, myrank
Integer . lerr

call mpi_init(ierr) _
call mp!_comm_S|ze(mp!_comm_worId,np,|err)
call mpi_comm_rank (mpi_comm_wor |d, myrank, ierr)

call omp_set num_threads (3)
I$omp parallel do private(i)
do i=0, 2
print * “Hello, World myrank, size, threadn = “, myrank, np, omp_get thread_num()
end do
call mpi_finalize(ierr)

end program hybridtest
ohno@A ; $ mpif90 —fopenmp hybtest. f90
ohno : $ mpirun -np 2 ./a.out
Hello, World myrank, size, threadn
Hello, World myrank, size, threadn
Hello, World myrank, size, threadn
Hel lo, Worlg myrank, size, threadn
d

Hello, World myrank, size, threadn
Hello, World myrank, size, threadn
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MPI+OpenMPDEJTET X I (Fortran) -3

program hybridtest
use mpi

use omp_lib
implicit none

integer :: i, np, myrank
integer :: ierr

call mpi_init(ierr)
call mpi_comm_size(mpi_comm_world,np,ierr)
call mpi_comm_rank(mpi_comm_world,myrank,ierr)
call omp_set_num_threads(3)
ISomp parallel do private(i)
do i=0, 2
print *,"Hello, World myrank, size, threadn =", myrank, np, omp_get_thread _num()
end do
call mpi_finalize(ierr)

end program hybridtest hybtest.f90
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bashrcD#m

(WSL1)

e display H mpirun® ubuntufc B EF IZERE L 72 L
bashrc I INZA D Z &ETERIETE S

@) ohno@Akagi:

DISPLAY°mpirun

“/.bash_aliases ? 37)7—- U e t

~/_bash_aliases 75: bashrcl EL\
TLED

shopt pos i X
/usr/share/bash—-completion/bash_completion
/usr/share/bash-completion/bash_completion
/etc/bash_completion
/etc/bash_completion

]
l DISPLAY=Akagi :0.
np | I |

~bashrc™ 1ZIL, 38780 written
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(WSL2)

e display H mpirun® ubuntufc B EF IZERE L 72 L
e bashrclZfTITIMR ST & TEHRIETZ S

@) ohno@Akagi: ~

~/.bash_al iases
5, :
/. bash_aliases

shopt POSiX: _ .
/usr/share/bash-completion/bash_completion

/usr/share/bash—-completion/bash_completion
~ /etc/bash_completion
/etc/bash_completion

" bashrc” 1211, 3933C

DISPLAY°mpirun
DH-Y) DT &
% bashrclZE WL
TLXED
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