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% scp .ssh/authorized_keys 133.30.112.246
Q480000000000

% ssh 133.30.112.246 #O0OO0ODOOOODOOOOooOoooogo
(s Mnninlninln;

% mkdir .ssh
% mv authorized_keys .ssh

Q IoO0oOooon
% chmod 600 .ssh/authorized _keys
Q@ Dooooooo

% passwd
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133.30.112246 000 000O0O0OOOOOOOOOO
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1997 FORTRAN Ver. 1.0 API
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o FORTRANO O !$omp 0 0 O
gd

!$omp parallel

e 0D OOOO
00000000000 00DO0O000DDOO0 omp_get_num_threads()
e OO

e JIDODLODOODODOODOODODLOODODODOO
OO000O0O0O000O000bOO0d OMP_NUM_THREADSO
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e 48 0IDUIUIDDODDOUObDDOUDDbDOUObDOOO
enshu-openmp10 00O O
% mkdir enshu—openmpi
% cd enshu—openmp1

eemacs 1O O00IOOOODOOOOCOOODORellofOOODOODOOODO
googood

program hello_world
implicit none

print x, "Hello_World!”
end program
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gooooooooooooooouooooood
e 0D O0O0OO TORQUE Resource Manager 0 0 0 O
goooooooon

Q@ J00Uooooood
Q@ Uooooo

Q@ U00UooUoooo
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% ./a.out
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oooo0 OO0OpPUO OODOO OCOOOOOODOOO

default 48 1 64

00000000000 OpenMP OO

#!/bin/bash oooood
#PBS -N jobname 0o0ooooo
#PBS -l nodes=1 Ooooooood
#PBS -l ncpus=1 goooooooooo
#PBS -q default Odooooooooon
#PBS -j oe

cd /home/username/enshu—openmp1/ OOoooooooooo
export OMP_NUM THREADS=1 ncpus D 000000
./a.out ooooooooooo

gobooboobooboboobuooboobbooboobooooo
OO0O00OO0O0b0COOhelloshODOOOOOODOO
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e OO OO

qsub OO0 D0OOO0O0OODOOO
e OO OOOLO

gstat

RequestIlD oooo oooo oooo O0O0OROOOOQ:OO0000 oooo

Job id Name User Time Use S
5.localhost hello_world yaguchi 0 R

e JIOODOODOOD

qdel 0O0D0OO0OO
oo gstat

gooooao 000000 RequestiDOO0OO
o HelloWorldOOODODOOOOOODODOO
% qsub hello.sh

Queue
default

168.magny-cours.localdomain 0 00 0 O O
Omp[17168” 0 0 00O RequestiD

e 00000 OOOOT.0?0?0 RequestiDOODOOOOOOODO
OOoDOogboOHelloWorldP D OO OO0OD0OOecat 0000 OO
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e HollowWorld OO OODOOOOOOOOODOOOOOOOOOOO
god

program hello_world

implicit none

integer :: omp_get_thread_num

ISomp parallel

print =, "My idis ”, omp_get_thread_num(), "Hello_World!”
!$omp end parallel

end program

e OpenrMP OO OODODOODOOODDOODOOO
% pgf95 —-mp hello.f90

e JIOOODODOOOhello.sh O nepus, OMP_NUM_THREADS 0O O O
oooooooooooo

% qsub hello.sh
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e JOOOODODO

e JOJOOOO '$omp parallel O !$omp
endparallel DO O0D0O0OOOOOOO

program hello
implicit none

obooooo $omp parallel
e 00DDDODOOOD
OOMPNUMTHREADSO OOOODODO|  gopgpoon

ooooooooo
e JODOUOOOODDODODOOOOODONO
gobooooooboooooooooo
oooooOooooooo
e DIODOODOOO omp-getthread_-num() O
ooooooooo
e IODODOOOUOOOODO

o JOUDODOODOODOODOODODOODO
e OO UOOOODLOOODLOODLOOLOODLOOOLOOODLOOn
OooooooOooooo0ooooboooDb okKm

!$omp end parallel
end program
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program main
implicit none

oooooooad

1$omp parallel
ooooooon
oooooooooo gooobogobonod

ooooooogon
1$omp end parallel

ugoooboan

end program
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e PARALLELOODOODODOODOODOODOODOO
e 0ODOD IDODODOMPNUM.THREADS-100000000D00DO
gboooooboooooo
e JDODOODODOLOOODUOUDLOOO
e JIDODOUODOOIDODLOODODOUDLDO

e ENDPARALLELOO0ODOOODOOOOOODOODOOOO

parallel F— L end parallel
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|
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O000O0O0OOWork-Sharing 0 0 O

e 00IO0DOOUDDODODOOWorkD OO 0O O Shared
e Work-SharingO O OO DOO0OOO0OO0ODOOOOOODODO

e DOODODOOOODOI$SOMP DO, '$OMP END DOO

e J0DDIDOOOODDDODODDODOI$SOMP SECTIONS, I$OMP END
SECTIONSO

e J0IUODDOOOUODOOFORTRAN OO O 1$OMP WORKSHARE,
I$OMP END WORKSHAREDO

dooooOoooooooooo
a(1:n) = a(1:n) + 1
ogooood

o 1IIOOOOODOODI!ISOMP SINGLE, 1$OMP END SINGLEO
@ Work-Sharing O OO O OdnO
e JODODDDOOODODODDO!$OMP MASTER, I$OMP END MASTERDO
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DOOOODODOODO '$omp dold

program main

implicit none

integer, parameter :: SP = kind(1.0)

integer, parameter :: DP = selected_real_kind(2*precision(1.0_SP))
real(DP), dimension(100000) :: a, b

integer :: i

oooocoooooooo

!$omp parallel

'$omp do Lloco
doi=1,100000 | 000 DOCOOOOODOOOOD doi=150000
b(i) = a(i) 000000000000000 =)

end do O!$ompenddo0 0O enddo
!$Somp end do ooooo

do i=50001,100000
b(i) = a(i)
end do
000000000000000

!$omp end parallel

end program
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e JIIDDOOOODOODOODOODOO
e JIOODOOM,200000000ODOODOODOO

O00000O000Oompgetwtime D OOOOO
@ 0000 omp.get wtime, time0, time1 00 00O O

e JIDODOOODO timed=omp_get-wtime() O time1=omp_get-wtime() O
OD0D000O0O0O !'$omp parallel 0 0 O '$omp end parallel 0 00 0 0O OO

@ timel -time0 0O OOOODOOOOO
o II0IDOO0OOODOOOOODOODOOODOODOOOOODOOOOOOOO

time0O=omp_get_wtime ()
!$omp parallel
'goopoooooog
!$omp end parallel
time1=omp_get_wtime ()
print x, timel1-timeO
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program axpy
implicit none
integer, parameter :: SP = kind(1.0)
integer, parameter :: DP = selected_real _kind(2xprecision(1.0_SP))
real (DP), dimension(100000) :: x, y, z
real (DP):: a
integer :: i
!
laOxOyOOOOOOOOOOOO
!
!$omp parallel
!$omp do
do i = 1, 100000
z(i) = a=x(i) + y(i) 0000000 Z=aX+y
end do
!$omp end do
!$omp end parallel
!
'g0o0poooo
!
end program
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#!/bin/bash

#PBS -N jobname

#PBS -l nodes=1

#PBS -l ncpus=2 oo0ooooooooooo
#PBS -q default

#PBS -j oe

cd /home/username/enshu-openmp1/ OO0o000oOooooog
for opn in 1 2 opn 000000 doOOOO
do

export OMP_NUM.THREADS=$opn 000000 opnO OO
./a.out ogooooooooon
done

/tmp/openmpi/jscript.sh 000000000
% cp /tmp/openmp1/jscript.sh ./
goodooboboboioobobobobbdoogoodooooooood
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!$omp parallel do

edodOIOODOOONOOparallell doOOOODO

1$omp parallel !$omp parallel do

!$omp do _
do i=1,100000 dobl(?)1’—1 28;)00
ol > ad end d(;
end do
!$omp end do !$Somp end parallel do

!$omp end parallel
oooooboooooo

@ !$Sompend paralleldo 0 OO0 OO 0000
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program invl
implicit none

integer, parameter :: n = 100 oooono
integer, dimension(n) :: a .
integer :: i o I._1’50.
a(i) = a(i-1) + 1

?é1)=0|||d ooogoo end do
!$omp parallel do
do i=2,n D00 pgoooo
a(i) = a(i-1) + 1 do i=51,100
end do N o
1$omp end parallel do a(l) = a1y +i

end do

print =, a(n)
do00aGo)yooOO
end program 0oobooooooo

goooboobon
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e do00IDDOOIDDODDOIODDDODDODOODOO !$omp
paralleldo 0000000

e JIIOIOIOOOOOO OMP.NUM_.THREADSOOOOOOO
e JDOODOOUDOODOLOODODLDOODOO

o JODOOODOOODOODOOOODOOODOODOODOOOODOO
e IO ObODLDLLOUUUUUUUbDDbDO

gobgooboboobooboobooboobon

do i=1,100
x(i) = axx(i—=1) + b
end do

gobooooooobooobooboooobobooooo

gobobooooooooboboboboboboboobooon
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gbobooobooboobbooboobobod

1$omp parallel

1$omp do !$omp workshare

do i=1,100000 z(:) = ax(:) + y(:)
z(i) = a=x(i) + y(i) !$omp end workshare

end do

1$omp end do

('$omp end workshare OO 0O 0 [0)
1$omp end parallel

e FORTRANOOOUODOOOODDO

o JIDUOODDOUOD matmuiDOOODOODDOODOOODDOO
I$omp workshare
C =matmul(A,B) DHOOO0OO00000000000000000
I$omp end workshare

00000 0000000000 workshareODODOOODOOODOO |
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e UOOUODOOODLOOODLOODLOODLODLDDOO
e OpenMPOOODODODOOOOODOOOOOOODODDOODODOOUOUO

e JOOOOOOO
e UODODODOOOODOOOOOOOOONO
o JUOOOOOOOOOOOOOONO
o JOOOOOOOOODODOO

do i=1,100

! do something
end do

ooooooOoooooooioobobooooooooooboooo
ooooo ooooo oodid

e J0000OO0OODOOODOOO

do i=1,50 do i=51,100
! do something ! do something e 0000 OODOOOOOO
end do end do
goooooo
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o JODODOODOUDLOODLOODLO
o U DUODLOOODLOOUUODLOODLOULODLUODLDOLOOLOOLOODLOOn

gooooooooboood
goboboobooboobooobo
!$omp parallel do

do i=1,100 goooo
do }=1,100 e iDDDDODOOOOOOOD
! do something e jD0DOOOOOOOOOO

! 0O COFORTRANOOOODOO

end do
end do = 000000000o0oo
!$omp end parallel do D0o0000o0ooooOon

e J0IDOOUIDDOOOOOUDDOO sharedd O OO
e JIUIUIDUUOUDULODUUUDUDULOUDN private OO O

0o
‘ 1$omp parallel do shared(a, b) private(i,j,k) ‘
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program swap
implicit none

integer, parameter :: SP = kind(1.0)
integer, parameter :: DP = selected_real_kind(2xprecision(1.0_SP))
integer, parameter :: n = 10
integer :: i, tmp
integer, dimension(n) :: a, b
'oopooooooog
do i=1,n
a(i) n—i

b(i) i
end do
'00o00000o0o0oo0ooo0oo
!$omp parallel do [] [1 [J [J shared, private [ [ [ 0 0 0 0 [
do i=1,n

tmp = a(i)

if (mod(i,2)==0)then

tmp = 0

b(i)
b(i) tmp

end do

!$omp end parallel do
'ooood

write (6, ’(2i4)’
write (6,’(a11,i4
end program

a(i),b(i),i=1,n)
’sum of b: ’, sum(b)

~—

(
)

OO0O000000 Amp/openmpi/swapfo0 0000000 O0O
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Oo0o0o0o0ooooooo
c = 0.0.DP
do i=1,n

c=c + a(i) = b(i)
end do

ooooooog

UbcOobbuodobbobobbooboo

e JIIUDDDDD I
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e JIIDODODODDODDOO I
=000 0b0ob0obobobobobobobobobob

bhbobobooboobbob =dOOO0O0O000 J

oooo OpenMP 00 O0O0O0O0O0O0O0OO




gbobooboooon

0o0ooooogn
o JI0DUOODDOODOOODOODO
o JID0IODDOODOUODDOODOODDOODOODDOO
e 000000 +,*,.and.,.or., max, min 0O 000000

c = 0.0 DP

!$omp parallel do reduction(+:c)
+ 000000000000000

do i=1,n

c=c + a(i) = b(i)
end do
1$omp end parallel do
0o cO

e DO ODDOODLUOODDOODLOODLDOD
o UDOUOUODODO +00DLb0OODLDUODDOODLOODDOOODOOO
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o omp parallel, omp do, omp paralleldo 0 0000 O0O0O0OOOO
o shared, private, reduction 00O 000000
o IIIIDIDODODODOOOOOOOOO

e JIIDDDOODDOODDOOOODODOOODODOODLDODOOODODDOODOD

e ID0IDDODODDDOODDOOODDDODOOOODDODODOOODOO
00000000000 resutixt0 00 O00OODOODOOO yaguchi
oooooo

000000000000000000

% mail yaguchi < result. txt

gooooooooboooooo J
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program pi
implicit none
integer, parameter :: SP = kind(1.0)

integer, parameter :: DP selected_real_kind (2« precision(1.0_SP))
integer, parameter :: n = 1000000

integer :: i

real(DP) :: x, dx, p

dx = 1.0 DP/real(n, DP)

0.0.DP
i = 1,n
eal (i, DP) x dx

p =
do
X
p p + 4.0 DP/(1.0.DP + xxx2)xdx
end do

ﬂ.ll n

print =, p

end program
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e JIOOODODOOONO OpenMP OO (1), (2), (3)O
http://www.cc.kyushu-u.ac.jp/scp/system/library/OpenMP/OpenMP.html.

e 000D COOODOO OpenMmP OO O
http://www.cc.u-tokyo.ac.jp/publication/kosyu/03/kosyu-openmp_c.pdf.

e JIOOOOpenMPOO-00O0OCO CPUOOOODOOODOOODO
doooooono2009.

@ Barbara Chapman, Gabriele Jost and Ruud van der Pas (Foreword by
David J. Kuck). Using OpenMP —Portable Shared Memory Parallel
Programming—, The MIT Press, 2007.
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