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00000000000 0000000000DO (schedule)
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0000000000 (omp single, omp master)
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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

000 scalar 000 O0ODOOOOO scalar.scitec.kobe-u.ac.jp O
133.30.112246 000 000O0O0OOOOOOOOOO
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program pi
implicit none

integer, parameter :: SP = kind(1.0)
integer, parameter :: DP = selected_real _kind(2xprecision(1.0_SP))
integer, parameter :: n = 1000000

integer :: i
real(DP) :: x, dx, p
real(DP) :: time0, time1, omp_get_wtime

dx = 1.0 DP/real(n, DP)

p = 0.0 DP
time0 = omp_get_wtime()
!$omp parallel do private(i,x) shared(dx) reduction(+:p)
do i = 1,n
x = real(i, DP) = dx
p=p + 4.0DP/(1.0 DP + xxx2)xdx
end do
time1 = omp_get_wtime()
ogooooooo
print %, p i0dxOoOOooooono
REEOItino it mes = 000000000000000

end program =) 00000000000
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!$omp parallel do schedule(static,2)
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O00000Oschedule(C 0O,000)
O O !'$omp parallel do schedule(static, 4) J
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e staticU I OIOOOOOOOOOODODOD
edynamic0 I I OIODOOOOOODODODODOOOOOOOOCOOOOOOO
e guidedCdynamicOOOO0OOOOOOOOOOOOOOOOOOOOOO
ooboodooobodd
e runtimeJ 0 00OCOCOOO0O0OO0O0OOOO OMPSCHEDULEO O OO
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Q@ 480000000000
% ssh 133.30.112.246

Q@ 4000000000000 000O0O0DOOOOOO
enshu-openmp20 0 0O O

% mkdir enshu—openmp2
% cd enshu—openmp2

Q@ emacsU 00000000 DDOO0O0O0OU0OOUOUODOOschedule.fo0 O
00000o0oo0oooooo

Q I0J000oDooooood
Q@ UUoooOo

lomp parallel do schedule(static,4)

O static J O dynamic,guided D O D OO0 O0OO0OO0OO
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program schedule
implicit none

integer, parameter :: SP = kind(1.0)

integer, parameter :: DP = selected_real_kind(2«precision(1.0_SP))
integer, parameter :: n = 1000

integer :: i,j

real (DP), dimension(n) :: x, y

real (DP), dimension(n,n) :: A

real (DP) :: timeO, timel1, omp_get_wtime

x(:) = 2.0.DP

A(:,:) = 1.0 DP

time0 = omp_get_wtime ()

!$omp parallel do schedule(static,4) private(i,j) shared(A,x,y)

do i=1,n
y(i) = 0.0.DP
do j=i,n
y(i) = y(i) + A(i,j) = x(]j)
end do
end do

!$omp end parallel do
time1 = omp_get_wtime ()
print =, time1-timeO
end program
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e J0DID0IUIUOOOOUIODDDOODODDOOOOOOOO enshu.sh
oogoooon

e 0O O
% qsub enshu.sh

0000 jobname.o???? 0?2?2727 00000000000O0O0O00O
goobooooboobooo

#!/bin/bash
#PBS -N jobname
#PBS -l nodes=1

#PBS -l ncpus=4 ooooooooooooo
#PBS -q default

#PBS -j oe

cd /home/username/enshu—openmp2/ OOooooooooDooo
export OMP_NUM_THREADS=4 ncpus D 000000
./a.out gooooooooo

00000 Amp/openmp2/enshu.sh 000000000
goboobooboboboboooboooboon
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000000000 00D0O000OO '$omp sections(]

oooooooooooooooa 1$Somp parallel
program

dowhile(r <000 O0O)
OxO0O0O0oooog
Uydoonooood
OzOOOODOO

1$omp sections
1$Somp section

OxO000000D0

omp end section 0 00000
!$omp section

end do
\OyOOOoO0ooOO
end program

1$Somp section
!$omp sections [1 [1 []

e J0I0ODODO sectiond OO OO
ooooooo

e IIOODOODOOOO
e 0OOOOOOODOOOOON
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1$omp end sections

1$Somp end parallel
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Q@ 00000 Amp/openmp2/err.fO0 0 000000000 O0OOODO

% cp /tmp/openmp2/err.f90 ./

OO00D0O0OOO0 sectionsOD 000000 DOOOOOOODOOOO
Q@ 0000000000000 U0O0O0DUOO0DUoOOoUOOoOO

program err

'ooooooon

!$omp parallel shared(x0,v0,x1,v1) ... gooooooooon

!$omp sections @ 00000 DDOOCOOOONOOCO
1111 PART1 1IN

!$omp section D/\/V\/\/\/\.

oooooo

1 PART2 it @ DDDDDD0000000OO (dyD
'$omp section OODOOOOPART200000x 0000
'D$0DmD§l'||]stections 0000000000000000
'!$°m';endpara"el @ J0O0O0OOOOO (PARTIOOOOCO
! print 0 0 0 x00)00000000000000 |
end program
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#!/bin/bash

#PBS -N jobname

#PBS -l nodes=1

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

#PBS -j oe

cd /home/username/enshu-openmp2/ oo0oooooooooo
for opn in 1 2 opn 00000 doO O OO
do

export OMP.NUMTHREADS=$opn 000000 opnO OO
./a.out ooooooooooo
done

/tmp/openmp2/jscript.sh OO0 0000 0O OO0

oooo OpenMP 00000000000



0000000000000 !'$omp singleld

1$omp parallel
!$omp parallel !$omp single
val = 1.0_.DP val=1.0DP0 - 0000000000 DOO0OOOO
!$omp do private(i,j) !$omp end single
do j=1,n 1$omp do private(i.j)
do i=1,n do j=1,n
A(i,j) = val do i=1,n
end do A(i,j) = val
end do end do
!$omp end do end do
!$omp end parallel !$omp end do
!$omp end parallel

OOo00OO0O0DOCvalDOOOOODOOOOOODOODO
e UOOODOOOODOO
e JIIINDODODODOIDUD miOOoOooooOnO
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0000000000000 0!'$omp master(

!$omp parallel
val = 1.0.DP
oooooooo
1$omp do private(i,j)
do j=1,n
do i=1,n
A(i,j) = val
end do
end do
!$omp end do
1$omp end parallel

single 0 0 O

!$omp parallel
!$omp single
val = 1.0.DP
!$omp end single
ooooooono
1$omp do private(i,j)
do j=1,n
do i=1,n
A(i,j) = val
end do
end do
1$omp end do
!$omp end parallel

master [J 0 [

!$omp parallel
I$omp master
val = 1.0 DP
!$omp end master
goooooono
1$omp do private(i,j)
do j=1,n
do i=1,n
A(i,j) = val
end do
end do
1$omp end do
!$omp end parallel

@ !Sompmaster: 00000000000 D0OOOOOOOOO

o JIDOODDOOODLOODLOODO
Ooo0oOOooOoooOOoOoO00valOO00DOOOO0OO0OOOOOODOOOOO
oboodbOOvalOO0OODOOO0OOOD0OOO0OO0OO0OO barrierd 000
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o !ISompbarrier 0 000000000000 DODOOODOO

o !$omp end dol] !$omp end single 10000000000 barrier
ggodgooo
o !Sompenddonowait 00 00000000 OOOOOOOOOOOO

e I$Sompcritical O 0000000000000 ODODODOOOOOODO
e !SompatomicO0 00000000 DOOCOOOOOOOOODODOO

real (DP) :: sval, pval
real (DP), dimension(n) :: svec
!$omp parallel shared(sval, svec) private(pval)
OpvalUO0OOOOOOODODOO
!$omp critical
svec(:) = pval = svec(:)
!$omp end critical
!$omp atomic
sval = sval + pval
omp end atomic 0 00 00
1$omp end parallel

oooo OpenMP 00000000000
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000000ooO0o0o0ooOoOoooo0o0ooOoooooooooo

Q@ 0o0ooOOoOon

Q@ ompatomic0 00 O00O00O0O00O0

© omp atomic 0 00 O 0O omp critical, omp end critical D0 000000
ooooooooo

program summation
integer, parameter :: SP=kind(1.0)
integer, parameter :: DP=selected_real_kind(2xprecision(1.0_SP))

integer, parameter :: n=1000
real (DP) :: sval, pval
real (DP), dimension(n) :: svec

svec(:) = 1.0.DP
sval = 0.0.DP

!$omp parallel shared(sval, svec) private(pval)

pval=0.0_DP

!$omp do

do i=1,n

pval = pval + svec(i)

end do

!$omp end do

!$omp atomic

sval = sval + pval

!$omp end parallel

print =, sval 00000000 /tmp/openmp2/sum.fOO 00 0O00OOOOO

end program
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ompenddo 0000 barrier 1 0000 O0O0O0O0OOOOOOOOOOO
00000000 s nowaitD O OO ODOOO barrier0 000

!$omp parallel shared(sval, svec) private(pval)
pval=0.0_DP

!$omp do

do i=1,n

pval = pval + svec(i)

end do

!$omp end do nowait

!$omp atomic

sval = sval + pval

!$omp end parallel

oood

o 000U UIDODOOUOODO nowait OO OOODODOOOODOOO
oboooooooooood

e 0000 0OD atomicOODOOOOODO eritical D0 DOODOOODOO
goooon
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goooooooood

!$omp parallel do
do i=1,n
y(i) = 0.0.DP
do j=1,n fortran00000000O0O0O0OO0OO
y() =y + AL = x() | OODOOO00DO0OD0O0O00
end do
end do m (10000000000
!$omp end parallel do

ubooooooobooooo

do j=1,n y(:) = 0.0.DP
y(i) = 0.0_.DP do j=1,n
do i=1,n do i=1,n
y(i) = y(i) + A(i,j) = x(j) | == y(i) = y(i) + A(i,j) = x(j)
end do end do
end do end do

oooooooon
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do i=1,l1
!$omp parallel do
do i=1,n
y(i) = y(i) + A(i,j) * x(j)
end do
!$omp end parallel do
end do

e 000D DDOOLDOLOOLDODOOLDO

e 000U ODODODLDODOLOOLDOLODOLDODLOLDOLODLO
ooooooooogog
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!$omp parallel do private(i,j)
do j=1,n
do i=1,n
y(i) = y(i) + A(i,j) = x(j)
end do
end do
!$omp end parallel do

yi) OOooooooooooooooooogn = atomicU O O

ISomp parallel do private(i,j)
do j=1,n
do i=1,n
!$omp atomic
y(i) = y(i) + A(i,j) * x(])
end do
end do
1$Somp end parallel do

oooo OpenMP 00000000000
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ISomp parallel do private(i,j)
do j=1,n
do i=1,n
!$omp atomic
y(i) =y(i) + A(i,j) * x(j)
end do
end do
!$omp end parallel do

O00OOreductionO0 = reduction00 000000000

ISomp parallel do private(i,j) reduction(+:y)
do j=1,n

y(:) =y(:) + A(:,j) = x(])
end do
!$omp end parallel do

oooo OpenMP 00000000000



gobboooobobobodd

real(DP), allocatable :: localsum(:)
ISomp parallel private(j,localsum)
allocate(localsum(n))
localsum(:) = 0.0.DP
1$omp do
do j=1,n

localsum (:) = localsum(:)+A(:,j)*x(j)
end do
!$omp end do nowait
!$omp critical
y(:) = y(:) + localsum(:)
I$Somp end critical
deallocate (localsum)
1ISomp end parallel

e 0000 reductionO O OO
e JUDOUDDON privatel O D OO O (localsum)d O OO
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e JIDDOODDOOODLOODDOOODOODDOD

program main

implicit none

integer, parameter :: SP=kind(1.0)

integer, parameter :: DP=selected_real_kind(2+«precision(1.0_SP))
integer, parameter :: n = 1000

integer :: i,j

real (DP) ,dimension(n,n) :: A

real (DP) ,dimension(n) :: x,y

real (DP) :: timeO,timel,omp_get_wtime
A(:,:) = 1.0 DP

x(:) = 2.0.DP

y(:) = 0.0.DP

time0 = omp_get_wtime ()
0000000000 O00O000O0O00 ooooboooo
time1 = omp_get_wtime () real(DP), allocatable :: localsum(:)

print =, time1-timeO Oo00ooo0ooooo
end program

|
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ooooooooooo C O M P
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0000000O000O0O0000C0000O00000O0000000000000000
00000000000000 Z=14,C=1,0=8M=1,P=13,S=13,Y =60

233C +2320 +23M + P + 23S +23’Y + 23S + M
=1x23 +8x23% +1x23+13+13x23% +6x23> +13x23+1
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Q@ 0000000000000 O0OO0O0OOOO0O0OOO0

© 00000 O0000OPGIODOOONONONDNOOOOOODOOO (pgf9s-mp
fukumenzan.f90)] 0 0 0000000000000 0000000000OO
00000000000000000000000

© 000000000000 O000000000000000 resulttxt0 00000
00000 yaguchiDOODOOO
000000000000000000 mail yaguchi < result.txt

v
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000000000 /Aimp/openmp2/fukumenzan.f900]

program fukumenzan

implicit none

integer, parameter :: SP=kind(1.0)

integer, parameter :: DP=selected_real_kind(2+precision(1.0_SP))

double precision :: time0, timel, omp_get_wtime
integer :: c,o,m,p,s,y,z

integer :: cnt

cnt=0

timeO=omp_get_wtime ()

!$omp parallel do private(c,0,m,p,s,y,z) shared(cnt)

do z=1,22

do c=1,z (000000 0cOUOUD zOOOOOUOOD =-zO00OO0O e0000000D0 -=000000ODOOO)
do 0=0,22

do m=0,22

do p
do s=1,22

do y=0,22

if (C#(23%%3)+0%(23%%2)+mM«23+p+S(23x3)+y*(23+2)+5x23+m-2+(23%+3) —2(23%x2) —z+x23—z==0)then
cnt = cnt+1

end if

end do

end do

end do

end do

end do

end do

end do

!$omp end parallel do

time1=omp_get_wtime ()

print %, ’computation time:’, timel-time0 000000oo0oooooooooag

print =, cnt, ’solutions’

end program

OpenMP 00000000000
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Odo0000ooooooooooboooooobooooooooooan
00000000000 O00DOO0O0OO jobname.o????,222200000
0000000000000 0OO00000O0DoOOOOO0O0

mail yaguchi < jobname.o????
0do0ooooooooooooooa

#!/bin/bash

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

#PBS -j oe

cd /home/username/enshu—openmp2/ OCOoooooooooo
export OMP_NUM THREADS=4 ooooooono
./a.out oooOooooood
cat fukumenzan.f90 goooooooooooo

00000 Atmp/openmp2/shukudai.sh 000000000
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e JIDODODODOO OpenMP OO (1), (2), (3)0
http://www.cc.kyushu-u.ac.jp/scp/system/library/OpenMP/OpenMP.html.

e 00O COOOODO OpenMP O OO
http://www.cc.u-tokyo.ac.jp/publication/kosyu/03/kosyu-openmp_c.pdf.

e 000OOOOCpenMPODO-O0O00OOO0CPUOOODOOOOOOODO
ooooooognDd2009.

@ 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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