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!$omp parallel
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e 48 IIUIITIDDOODODDOOOUOOOOOOOOOO
enshu-openmp10 00O O

mkdir enshu—openmp1
cd enshu-openmp1

eemacs 1O O00IOOOODOOOOCOOODORellofOOODOODOOODO
googoobooboodooooogn

program hello_world
implicit none

print x, "Hello_World!”
end program
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default 48 1 64

00000000000 OpenMP OO

#!/bin/bash oooood
#PBS -N jobname 0o0ooooo
#PBS -l nodes=1 olgooooooo oooooooog
#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
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qsub OO0 O0DO0OO0OOOOO
e DO UOUOO

gqstat
RequestIlD oooo oooo oooo OO00OROODOQ:ODOOOD oooo
Job id Name User Time Use S Queue

5.localhost hello_world yaguchi 0 R default

e JIOODOODOODO

qdel 0000000
boono 000000 gstat OO
@ HelloWorld D0 ODDOOODOODCOOO

qsub hello.sh

0000 RequestDOOODO

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

e J0DODODOODOO.0?07?0 RequestiDODODOOOODOOODO
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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 OpenMP OO OODODOOODOOODDOODOOO
pgf95 -mp hello.f90

e 0O00IOOOODOOhello.sh O ncpus, OMP_NUM_THREADS O [0 [
gooboooooooon

qsub hello.sh
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program hello
implicit none

obooooo $omp parallel
e 00DDODOOOD
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!$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 D0ODOOOOOOODDOODOWorkO OODO O Shared
e Work-SharingD O OO0 O0O0O0O0O000O0O0O0O0O000O0OO

e DO OOOUDODO!$OMP DO, '$OMP END DOO

e 000D DOODDODDOOOODDO!I$SOMP SECTIONS, '$OMP END
SECTIONSO

e JJUJUUOUODODOODUFORTRAN OO O 1$OMP WORKSHARE,
I$OMP END WORKSHARED

gooooooooboooooo
a(1:n) = a(1:n) + 1
ooooo

e 00OODDOODOODODODOI$OMP SINGLE, I$SOMP END SINGLED

e Work-SharingOD O OO OOODOOOOOOODO
@ Work-SharingOD OO OO0
e J0DDDOODIDDODOIOOI$OMP MASTER, 1$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 Lioco
doi=1,100000 | 000 DOCOOOOOOOOOOD doi=150000
b(i) = a(i) 000000000000000 e

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 JIIDDODOOOODODOODOO
e JIOODOOM,200000000ODOODOODOO

O00000O000Oompgetwtime D OOOOO
@ 0000 omp_getwtime, time0, time1 OO 00O O

e JIDODOOODO timed=omp-get-wtime() O time1=omp_get-wtime() O
O0D000O0OO0 !'$omp parallel 0 0 O '$omp end parallel 0 00 0 0O OO

@ timel -time0O 0O OOOODOOOOO
o II0IDOO0OOODOOOOODOODOOODOODOOOOODOOOOOOOO

time0O=omp_get_wtime ()
!$omp parallel
'goopoooooog
!$omp end parallel
time1=omp_get_wtime ()
print =, 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/openmp1i/jscript.sh ./
gobooOoboooboobooboboobooobooooooOoobog
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!$omp parallel do

edodOIOODOOOOparallell 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 000000
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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
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e do00IDDOOIDDOIDDOIODDDODDODOODOO !$omp
paralleldo 0000000

e JIIOIOIOOOOOO OMP.NUM.THREADSOOOOOOO
e UDOODOOUDOODOLOODODLDOODOO

o JOODOODODOOODOODOOOODOOODOODOODOOOODOO
e IO ObODLDLOUUUUUUUbLDbDO
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do i=1,100
x(i) = axx(i—=1) + b
end do

gobooooooobooobooboooobobooooo

gobobooooooooboboboboboboboobooon
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gbobooobooboobbooboobobod

1$omp parallel 1$Somp parallel

1$omp do 1$omp workshare

do i=1,100000 z(:) = a*x(:) + y(2)
z(i) = a=x(i) + y(i) 1$Somp end workshare

end do !$omp end parallel

!$omp end do

‘$omp end parallel (!$omp end workshare 0 0 (0 [1[1)
e FORTRANO DO OOODOOODOO
e JI0ODODOODOOODMatmul DO 0O0O0O0OO0OO0OO0DOODOOOOO

I$omp workshare
C=matmuI(A B) goooooobOoooooooooobooooboo
I$omp end workshare
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e UODODODOOOOOOOOOOOOONO
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do i=1,100

! do something
end do

ooooooOoooooooioobobooooooooooboooo
ooooo ooooo oodid

e J0000OO0OODOOOOOO

do i=1,50 do i=51,100
! do something ! do something e JJ0I000OOODOOOOO
end do end do
goooooo
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gooooooooboood
goboboobooboobooobo
!$omp parallel do

do i=1,100 goooo
do }=1,100 e iD0DODOO0OOOOODOD
! do something e jDO0DOOOOOOOODOO

! 0O COFORTRANOOOODOO

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

e J0IDOOUIDDOODOOOUDDOO sharedd O OO
e JUIUIDUOUDULODUUDUDUDULOUDN private OO O

g

‘ !$omp parallel do default(none) 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)’) (a(i),b(i),i=1,n)
write (6,’(al11,i4)’) ’sum._of_b:.’, sum(b)

end program
OO0O000000 Amp/openmpi/swapfo0 0000000 O0O
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Oo0o0o0ooooooooo
c = 0.0 DP
do i=1,n

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

ooooooog
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o JID0IODDOODODOUODDOODOODDOODOODDOO
e 000000 +,*,.and.,.or., max, min 0 OO0 00000

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 U0 ODDOODLOODDOODLOODLDOD
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o shared, private, reduction 00O 000000
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e JIIDDDOODDOODDOOOODDODOOODODOODLOODOOODDOODOD
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O0000000000 resutixt0 0 0O0OODOODOOO yaguchi
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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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Odo0000o0ooooooooooboooooobooooooooooan
00000000000 O00DOO0O0OO jobname.o????,222200000
0000000000000 O000000O0DoOOOOO00

mail yaguchi < jobname.o????
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#!/bin/bash

#PBS -N jobname
#PBS -l nodes=1
#PBS -l ncpus=4
#PBS -q default

#PBS -j oe

cd /home/username/enshu—openmp1/ ooooooooooo
for opn in 1 2 4 0oooooooooo
do

export OMPNUM_THREADS=$opn

./a.out goboobooooo
done

cat pi.fo0 O0o0o0ooOooOooooo

00000 Amp/openmpi/shukudaish D0 0000000
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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 OpenMP OO O
http://www.cc.u-tokyo.ac.jp/publication/kosyu/03/kosyu-openmp_c.pdf.
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