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! cg_omp_mpi2.1l, Jan. 23, 2016
I Synclonization strengthened.

program conjugate_gradient
!$ use omp_1ib
implicit none

include 'mpif.h'

integer, parameter :: dp=kind(1.0d0)
integer, parameter :: mxk=100000

I real(dp), dimension(mxk,mxk) :: a
! real(dp), dimension(mxk) :: x,r,b,p,x1,rl,pl,dv,ap
real(dp) :: alpha,beta,s,s2,s0,T1,T2

integer :: i,i1,i2,ic

integer :: iam

integer, dimension(100) :: s

integer, parameter :: nprow=8,npcol=nprow

integer :: ictxt,nproww,npcolw,myrow,mycol,ilg,i2g,ig,irow,icol
integer :: mxkcoll,mxkrowl

integer, parameter :: lda=mxk/nprow+1

real(dp), dimension(lda,lda) :: a

real(dp), dimension(lda) :: x,r,b,p,x1,rl,pl,dv,ap,sv,srcv,svoths
integer :: ierr,nprocs,myrank,mythread,ithread,irowsrc,icolsrc
logical :: cntl

real(dp) :: soths,s_rcv,apx

real(dp), dimension(lda) :: apoths,ap_rcv,xx,pp

integer :: mxkcoll_rcv

nproww = nprow
npcolw = npcol

call sl_init(ictxt,nproww,npcolw)

call blacs_gridinfo(ictxt,nproww,npcolw,myrow,mycol)

myrank = myrow*nprow+mycol
I call mpi_init(ierr)
I if ( ierr /= 0 ) write(6,'(al3,i6)') 'mpi_init,ierr',ierr
I call mpi_comm_size(mpi_comm_world,nprocs,ierr)
! if ( ierr /= 0 ) write(6,'(al8,i6)') 'mpi_comm_size,ierr', ierr
I call mpi_comm_rank(mpi_comm_world,myrank,ierr)
! if ( ierr /= 0 ) write(6,'(al8,i6)') 'mpi_comm_rank,ierr', ierr

1$OMP PARALLEL
!

mythread = omp_get_thread_num()

I mxkcoll : mxk_column_local
I mxkrowl : mxk_row_Tlocal

mxkcoll = mxk/npcolw
if ( mycol+1l <= mod(mxk,npcolw) ) mxkcoll = mxkcoll +1
mxkrowl = mxk/npcolw
if ( myrow+l <= mod(mxk,nproww) ) mxkrowl = mxkrowl +1

I Sample 1input
! Vector b 1is distributed to columns, and every row has the same b.



1$OMP DO

do 1i=1,mxkcoll

if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i

else
ig = mod(mxk,npcolw)* (mxk/npcolw+1l) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif

b(i) = ig*0.1_dp

enddo

1$OMP END DO

1$OMP BARRIER

if ( myrow == 0 ) then

1$OMP SINGLE

do i=1,mxkcoll

if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i

else
ig = mod(mxk,npcolw)*(mxk/npcolw+1l) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif

if ( ig == 100 ) then
write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,'

myrow,mycol',myrow,mycol,'i',i,'b ',b(i)

endif

enddo

1$OMP END SINGLE

endif

1$OMP BARRIER

1$OMP DO PRIVATE(i2)
do i1=1,mxkcoll
do i2=1,mxkrow]l
a(i2,il) = 0.0DO
end do
end do
1$OMP END DO
1 $OMP BARRIER
1$OMP DO PRIVATE(i2,1ilg,i29)
do i1=1,mxkrowl
do i2=1,mxkcoll
if (i1 == 12 ) a(il,i2) = i*0.1_dp
if (92 == 1l +1 ) a(il,i2) = i*0.05_dp
ilg : il_global
i2g : i2_global
if ( myrow+l <= mod(mxk,nproww) ) then
ilg = myrow*(mxk/nproww+1) +il
else
ilg = mod(mxk,nproww)* (mxk/nproww+1) +( myrow -mod(mxk,nproww))*(mxk/nproww) +il
endif
if ( mycol+1l <= mod(mxk,npcolw) ) then
i2g = mycol*(mxk/npcolw+1l) +il

else
i2g = mod(mxk,npcolw)*(mxk/npcolw+1l) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i2
endif
if (ilg == i2g ) a(il,i2) = ilg*0.1_dp
if ( i29 == ilg +1 ) a(il,i2) = ilg*0.05_dp
if ( i29 == ilg -1 ) a(il,i2) = (ilg-1)*0.05_dp
enddo
enddo
1$OMP END DO

1 $OMP BARRIER
11$OMP DO PRIVATE(i2)
I do i1=2,mxk
! do i2=1,i1-1



! a(il,i2) = a(i2,il)
! enddo
| enddo

1 1$OMP END DO

I 1$OMP BARRIER
T1 = OMP_GET_WTIMEQ

I$OMP BARRIER

if ( myrow == mycol ) then
1$OMP DO
do i=1,mxkcoll

dv(i) = 1.0_dp/a(i,1i)
enddo
1$OMP END DO
endif

1$OMP BARRIER
1 1$OMP END PARALLEL
1$OMP MASTER

call mpi_barrier(mpi_comm_world,ierr)
! By doing the following every row has the same vector dv distributed to columns.
if ( myrow == mycol ) then

call dgebs2d( ictxt,'C'," ',mxkcoll,1,dv,1da )
else

call dgebr2d( ictxt,'C'," ',mxkcol1,1,dv,1da,mycol,mycol )
endif

call mpi_barrier(mpi_comm_world,ierr)

do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1l) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 100 ) then
write(6, '(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,'
myrow,mycol',myrow,mycol,'i',i,"'dv',dv(i)
endif
enddo

1$OMP END MASTER
1$OMP BARRIER

1 1$OMP PARALLEL
1 $OMP BARRIER
I Initial x (guess)
! Every column has the same vector x distributed to rows
1$OMP DO PRIVATE(ig)
do i=1,mxkrowl
if ( myrow+1l <= mod(mxk,nproww) ) then
ig = myrow* (mxk/nproww+1) +i
else
ig = mod(mxk, nproww)* (mxk/nproww+1) +( myrow -mod(mxk,nproww))*(mxk/nproww) +i
endif
x(i) = ig*0.1_dp
enddo
1$OMP END DO
1 $OMP BARRIER

1$OMP SINGLE
do i=1,mxkrowl



if ( myrow+1l <= mod(mxk,nproww) ) then
ig = myrow* (mxk/nproww+1) +i

else

ig = mod(mxk, nproww)* (mxk/nproww+1) +( myrow -mod(mxk,nproww))*(mxk/nproww) +i
endif

if ( ig == 100 ) then

write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',1ig,'

myrow,mycol',myrow,mycol,'i',i,'x ',x(i)

endif
enddo

1$OMP END SINGLE

1 $OMP BARRIER

I Initial r and p
1$OMP SINGLE
sO = 0.0_dp
ic=0
1$OMP END SINGLE
1 $OMP BARRIER

I Vector r is distributed to columns, and every row has the same r.
1$OMP DO PRIVATE(il)
do 1i=1,mxkcoll
sv(i) = 0.0_dp
do i1=1,mxkrowl
! s =s +a(i,iD*xGD
sv(i) = sv() +a(il,i)*x(i1)
enddo
enddo
1$OMP END DO
1$OMP BARRIER
1$OMP MASTER
svoths(:) = 0.0_dp
do irow=1,nproww

if ( myrow+l == irow ) then

call dgebs2d( ictxt,'C',"' ',1da,1l,sv ,lda )

else

irowsrc = irow -1

call dgebr2d( ictxt,'C',"' ',l1da,1,srcv,lda,irowsrc,mycol )

do i=1,mxkcol1
svoths(i) = svoths(i) +srcv(i)
enddo
endif
call mpi_barrier(mpi_comm_world,ierr)
enddo ! irow
do i=1,mxkcoll
sv(i) = sv(i) +svoths(i)
enddo
1$OMP END MASTER
1$OMP BARRIER
1$OMP DO
do i=1,mxkcoll
r(i) = b(i) -sv(i)
enddo
1$OMP END DO
1$OMP BARRIER
1$OMP SINGLE
do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 100 ) then



write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,"
myrow,mycol',myrow,mycol, 'i',i,"'sv',sv(i)
write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,"'
myrow,mycol',myrow,mycol,'i',i,'r ",r(i)
endif
enddo
1$OMP END SINGLE
! $OMP BARRIER

1$OMP BARRIER
mythread = omp_get_thread_num()
write(7,'(al2,x,all,2i6,x,a8,i6)') 'I came
here!', "myrow,mycol',myrow,mycol, 'mythread',mythread

' p=r
1$OMP DO
I do i=1,mxk
do 1i=1,mxkcoll
p(i) = dv(@) * r(i)
end do
1$OMP END DO
1$OMP BARRIER

110 &
10 continue

1$OMP SINGLE

ic = ic +1

1$OMP END SINGLE
1$OMP BARRIER

! s =0.0_dp

1$OMP SINGLE

s = 0.0_dp

1$OMP END SINGLE

1$OMP BARRIER

11$OMP DO PRIVATE(i) REDUCTION(+:s)

1$OMP DO REDUCTION(+:s)
I do 1i=1,mxk

do i=1,mxkcoll

s =s +r(i)*dv(i)*r(i)

enddo

1$OMP END DO

1$OMP BARRIER

1$OMP MASTER

call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER

1 $OMP MASTER
soths = 0.0_dp
do icol=1,npcolw
if ( mycol+l == icol ) then

call dgebs2d( ictxt,'R'," ',1,1,s ,1)

else

jcolsrc = icol -1

call dgebr2d( ictxt,'R'," ',1,1,s_rcv,1,myrow,icolsrc )

soths = soths +s_rcv
! write(6, '(a9,2i9,a6,d22.14,a6,d22.14)') 'myrow,col’',myrow,mycol,' s_rcv',s_rcv,'
soths',soths

endif

enddo ! irow
! write(6,'(a9,2i9,a6,a6,d22.14 )') 'myrow,col’',myrow,mycol, ' soths', '1
s',s

call mpi_barrier(mpi_comm_world,ierr)



!
s

s = s +soths

write(6,'(a9,2i9,a6,a6,d22.14 )'") 'myrow,col',myrow,mycol,
I’S

1$OMP END MASTER

1$OMP BARRIER

1 $OMP SINGLE
write(6,'(a9,219,a9,d22.14)"') 'myrow,col',myrow,mycol,"' s,r*dv*r',s
1$OMP END SINGLE

1$OMP SINGLE

s2 = 0.0_dp
1$OMP END SINGLE
1 $OMP BARRIER

1$OMP BARRIER
1$OMP MASTER
if ( myrow == mycol ) then

call dgebs2d( ictxt,'R"'," ',1da,1l,p,1da )

pp =p
else

call dgebr2d( ictxt,'R',"' ',1da,1,pp,lda,myrow,myrow )
endif

call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER
1$OMP BARRIER

1$OMP DO PRIVATE(i2) REDUCTION(+:apx)
do il=1,mxk
do i1=1,mxkcoll
ap(il) = 0.0_dp
apx = 0.0_dp
do i2=1,mxkrowl
ap(il) = ap(il) +a(il,i2)*p(i2)

ap(il) = ap(il) +a(i2,il)*p(i2)
apx = apx +a(i2,iD*p(i2)
apx = apx +a(i2,iD*pp(i2)
enddo
ap(il) = apx
enddo
1$OMP END DO

1$OMP BARRIER
1$OMP MASTER

call mpi_barrier(mpi_comm_world,ierr)
apoths(:) = 0.0_dp
do irow=1,nproww

if ( myrow+l == irow ) then

call dgebs2d( ictxt,'C'," ',1da,1l,ap ,1da )

else

irowsrc = irow -1

call dgebr2d( ictxt,'C',' ',T1da,1,ap_rcv,lda,irowsrc,mycol )

do 1i=1,mxkcol1l
apoths(i) = apoths(i) +ap_rcv(i)
enddo
endif
enddo ! irow
call mpi_barrier(mpi_comm_world,ierr)
do i=1,mxkcoll
ap(i) = ap(i) +apoths(i)
enddo
1$OMP END MASTER
1$OMP BARRIER

soths"',

'2



1$OMP SINGLE
do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1l) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 10 .or. ig == 60 ) then
write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,
myrow,mycol',myrow,mycol,'i',i,'p ',p(i)
write(6,'(a2,i6,al2,2i6,x,al,i6,x,a2,d22.14)"') 'ig',ig,
myrow,mycol',myrow,mycol,'i',i,"ap',ap(i)
endif
enddo
1$OMP END SINGLE
1$OMP BARRIER

1$OMP DO REDUCTION(+:s2)
I do i1=1,mxk
do i1=1,mxkcoll
s2 = s2 +p(i*ap(il)
! s2 = s2 +p(il)

! s2 s2 + ap(il)
enddo
1$OMP END DO

1$OMP BARRIER
1$OMP MASTER
call mpi_barrier(mpi_comm_world,ierr)
! write(myrank+11, '(a9,2i6,a3,d22.14,a8,i6)"') 'myrow,col',myrow,mycol,' s2',6s2,
mxkcol1',mxkcol1
soths = 0.0_dp
do icol=1,npcolw
if ( mycol+l == icol ) then
call dgebs2d( ictxt,'R'," ',1,1,s2,1)
else
jcolsrc = icol -1
call dgebr2d( ictxt,'R',"' ',1,1,s_rcv,1,myrow,icolsrc )
soths = soths +s_rcv
endif
enddo ! irow
call mpi_barrier(mpi_comm_world,ierr)
s2 = s2 +soths
1$OMP END MASTER
1$OMP BARRIER

1$OMP SINGLE

write(6,'(a9,219,a9,d22.14)"') 'myrow,col',myrow,mycol,' s2,p*ap ',s2
1$OMP END SINGLE

1$OMP BARRIER

alpha = s/s2

1$OMP SINGLE
write(6,'(a9,2i16,a9,d22.14)"') 'myrow,col',myrow,mycol,' alpha ',alpha
1$OMP END SINGLE

I xx : vector distributed in a column, and every column has the same vector.
1$OMP BARRIER
1 $OMP MASTER
if ( myrow == mycol ) then

call dgebs2d( ictxt,'C'," '",l1da,1,x,lda )
XX = X
else
call dgebr2d( ictxt,'C',"' ',1da,1,xx,lda,mycol,mycol )



endif

call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER

1$OMP BARRIER

I x : distributed in a row
! x1, rl, p, r, ap, and xx : distributed in a column
I if ( myrow == mycol ) then
1$OMP DO
do 1i=1,mxkcoll
! x1(i) = x(i) +alpha*p(i)
x1(i) = xx(i) +alpha*p(i)
enddo
1$OMP END DO
I endif
1$OMP BARRIER

1$OMP SINGLE
do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1l) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 10 .or. ig == 60 ) then
write(6,'(a2,i6,al2,2i6,x,al,i6,a3,d22.14,a6,d22.14,a3,d22.14,x,a2,d22.14)"') &
'ig',ig,"' myrow,mycol',myrow,mycol,'i',i,' xx',xx(i),"' alpha',alpha,' p
Y,p(), X1, x1(1)
endif
enddo
1$OMP END SINGLE
1$OMP BARRIER

1$OMP DO
do i=1,mxkcoll
rl(i) = r(i) -alpha*ap(i)
enddo
1$OMP END DO
1$OMP BARRIER

1$OMP SINGLE
do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 10 .or. ig == 60 ) then
write(6,'(a2,i6,al2,2i6,x,al,i6,a3,d22.14,a6,d22.14,x,a2,d22.14,a3,d22.14)"') &
'ig',ig,"' myrow,mycol',myrow,mycol,'i',i,' r ',r(i),"' alpha',alpha,'ap',ap(i),"
rl',r1(i)
endif
enddo
1$OMP END SINGLE
1 $OMP BARRIER

1$OMP SINGLE
s = 0.0_dp
s2 = 0.0_dp
I$OMP END SINGLE
1$SOMP BARRIER
1$OMP DO REDUCTION(+:s,s2)
do i=1,mxkcoll
s = s +rl(i)*dv(i)*rl(i)



s2 = s2 +r(A)*dv(@)*r(i)
enddo
1$OMP END DO
1$OMP BARRIER

1 $OMP MASTER
call mpi_barrier(mpi_comm_world,ierr)
soths = 0.0_dp
do icol=1,npcolw
if ( mycol+l == icol ) then
call dgebs2d( ictxt,'R'," ',1,1,s ,1)
else
jcolsrc = icol -1
call dgebr2d( ictxt,'R'," ',1,1,s_rcv,1l,myrow,icolsrc )
soths = soths +s_rcv
endif
enddo ! irow
call mpi_barrier(mpi_comm_world,ierr)
s = s +soths
1$OMP END MASTER
1$OMP BARRIER

1$OMP MASTER
soths = 0.0_dp
do icol=1,npcolw
if ( mycol+1l == icol ) then
call dgebs2d( ictxt,'R',"' ',1,1,s2 ,1)
else
jcolsrc = icol -1
call dgebr2d( ictxt,'R'," ',1,1,s_rcv,1,myrow,icolsrc )
soths = soths +s_rcv
endif
enddo ! irow
call mpi_barrier(mpi_comm_world,ierr)
s2 = s2 +soths
1$OMP END MASTER
1$OMP BARRIER

1$OMP SINGLE
beta = s/s2
1$OMP END SINGLE
1 $OMP BARRIER

1$OMP SINGLE

write(6, '(a9,2i6,all1,3e22.14)"') 'myrow,col’',myrow,mycol,' beta, s,s2',beta,s,s2
1$OMP END SINGLE

1$OMP BARRIER

1$OMP DO
do i=1,mxkcoll
pl(i) = dv(i)*rl1(i) +beta*p(i)
enddo
1$OMP END DO
1 $OMP BARRIER

1$OMP SINGLE

s = 0.0_dp

1$OMP END SINGLE

1 $OMP BARRIER

1$OMP DO REDUCTION(+:s)
do 1i=1,mxkcoll

! s = s +( x(i) -x1(i) )**2
s = s +( xx(i) -x1(i) )**2
enddo

10



1$OMP END DO
1$OMP BARRIER

1$OMP MASTER

soths = 0.0_dp

do icol=1,npcolw

if ( mycol+1l == icol ) then

call dgebs2d( ictxt,'R"'," ',1,1,s ,1)

else

icolsrc = icol -1

call dgebr2d( ictxt,'R'," ',1,1,s_rcv,1l,myrow,icolsrc )

soths = soths +s_rcv

endif

enddo ! irow

call mpi_barrier(mpi_comm_world,ierr)

s = s +soths
1$OMP END MASTER
1$OMP BARRIER

1$OMP SINGLE

write(6,'(a9,2i16,all,3e22.14)"') 'myrow,col',myrow,mycol,' s,(xx-x1)2',s
1$OMP END SINGLE

1$OMP BARRIER

I if ( ic > 1 .and. s-s0 > 0.0e+0_dp ) goto 20
if (s < 1.0e-28_dp ) goto 20
1$OMP BARRIER

x1
rl
p=npl
if ( myrow == mycol ) then
1$OMP DO
do 1i=1,mxkcoll
x(i) x1(i)
x(i) 0.9d0*x (i) +0.1d0*x1(i)
end do
1$OMP END DO
endif
1$OMP BARRIER
1 $OMP MASTER
if ( myrow == mycol ) then

X
r

call dgebs2d( ictxt,'R',"' ',l1da,1,x,l1da )
else

call dgebr2d( ictxt,'R',' ',1da,1,x,lda,myrow,myrow )
endif
xXx = x1

call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER
1$OMP BARRIER

1$OMP DO
do i=1,mxkcoll
r¢i) = r1(i)
p(i) = pl(i)
r(i) = 0.9d0*r(i) +0.1d0*r1(i)
p(i) = 0.9d0*p(i) +0.1d0*pl(i)
end do
1$OMP END DO

1$OMP BARRIER
1$OMP SINGLE

do i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then

11



ig = mycol*(mxk/npcolw+1l) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 10 .or. ig == 60 ) then
write(6, (a2 i6,al2,2i6,x,al,i6,a6, d22 14 a3,d22. 14) ) &
'ig',ig,"' myrow, myco1' myrow, myco1 1,' r ,r¢id)," p ",pQGi)
endif
enddo
do i=1,mxkrowl
if ( myrow+l <= mod(mxk,nproww) ) then
ig = myrow* (mxk/nproww+1) +i
else
ig = mod(mxk,nproww) * (mxk/nproww+1) +( myrow -mod(mxk,nproww))*(mxk/nproww) +i
endif
if ( ig == 10 .or. ig == 60 ) then
wr1te(6 (a2 i6,al2,2i6,x,al,i6,a3, d22 149" &
'ig',ig,"' myrow, myco1' myrow,mycol, 'i',i," x ',x(i)
endif
enddo
do i=1,mxkrowl
if ( myrow+l <= mod(mxk,nproww) ) then
ig = myrow*(mxk/nproww+1) +i
else
ig = mod(mxk,nproww) * (mxk/nproww+1) +( myrow -mod(mxk,nproww))*(mxk/nproww) +i
endif
if ( ig == 10 .or. ig == 60 ) then
wr1te(6 (a2 i6,al2,2i6,x,al,i6,a3, d22 149" &
'ig',ig,"' myrow, myco]' myrow, myco1 Ui, x ', x(@)
endif
enddo
1$OMP END SINGLE
1$OMP BARRIER

*0.7_dp +x1*0.3_dp
*0.3_dp +rl*0.7_dp
0.3_dp +pl*0.7_dp

*

T 3 X

X*
r#
p*

1$OMP SINGLE

sO =

1$OMP END SINGLE

1$OMP BARRIER

1$OMP MASTER

call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER

1$OMP BARRIER

goto 10

120 &
20 continue
I write(6,'(a7,el4.6)') '"dxdx ',s

1$OMP BARRIER
T2 = OMP_GET_WTIMEQ

1$OMP DO PRIVATE(i2)
do i1=1,mxkcoll
x1(il) = 0.0_dp
do i2=1,mxkrowl
! x1(il) = x1(iD) +a(il,i2)*xx(i2)
x1(i1) = x1(il) +a(i2,il)*x(i2)
enddo
enddo
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1$OMP END DO

1 $OMP BARRIER

1$OMP MASTER
apoths(:) = 0.0_dp
do irow=1,nproww

if ( myrow+l == irow ) then

call dgebs2d( ictxt,'C',' ',1da,1,x1 ,lda )

else

irowsrc = irow -1

call dgebr2d( ictxt,'C',"' ',l1da,1l,ap_rcv,lda,irowsrc,mycol )

do i=1,mxkcol1
apoths(i) = apoths(i) +ap_rcv(i)
enddo
endif
call mpi_barrier(mpi_comm_world,ierr)
enddo ! irow
do i=1,mxkcoll
x1(i) = x1(i) +apoths(i)
enddo
call mpi_barrier(mpi_comm_world,ierr)
1$OMP END MASTER
1$OMP BARRIER

1$OMP SINGLE

do 1i=1,mxkcoll
if ( mycol+1l <= mod(mxk,npcolw) ) then
ig = mycol*(mxk/npcolw+1) +i
else
ig = mod(mxk,npcolw)*(mxk/npcolw+1) +( mycol -mod(mxk,npcolw))*(mxk/npcolw) +i
endif
if ( ig == 10 .or. ig == 60 ) then
write(6,'(a2,i6,al2,2i6,x,al,i6,a3,d22.14)"') &

'ig',ig,"' myrow,mycol’',myrow,mycol,'i',i,' x1 ',x1(i)

endif

enddo

1$OMP END SINGLE

1$OMP BARRIER

1$OMP SINGLE
s = 0.0_dp
s2 = 0.0_dp
1$OMP END SINGLE
1$OMP BARRIER
1$OMP DO REDUCTION(+:s,s2)
do i=1,mxkcoll
s =5s +b(i)*b(i)
s2 = s2 +( x1(i) -b(i) )**2
enddo
1$OMP END DO
1$OMP BARRIER

1$OMP MASTER

soths = 0.0_dp
do icol=1,npcolw

if ( mycol+1l == icol ) then

call dgebs2d( ictxt,'R'," ',1,1,s ,1)
else

icolsrc = icol -1

call dgebr2d( ictxt,'R'," ',1,1,s_rcv,1l,myrow,icolsrc )

soths = soths +s_rcv

endif

enddo ! irow

call mpi_barrier(mpi_comm_world,ierr)

s = s +soths
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soths = 0.0_dp
do icol=1,npcolw
if ( mycol+l == icol ) then
call dgebs2d( ictxt,'R'," ',1,1,s2 ,1)
else
jcolsrc = icol -1
call dgebr2d( ictxt,'R"'," ',1,1,s_rcv,1l,myrow,icolsrc )
soths = soths +s_rcv
endif
enddo ! irow
call mpi_barrier(mpi_comm_world,ierr)
s2 = s2 +soths
1$OMP END MASTER
1$OMP BARRIER

1$OMP SINGLE
write(6,'(a7,e22.14)"') 'bb ',s
write(6,'(a7,e22.14)"') '(Ax-b)2',s2

write(6,'(x)")

! do 1i=1,mxk

! write(6,'(2d22.14)") x1(i),b()

! enddo
write(*,'("#Iterations: ",i6 )" dc
write(*,"'("Time : ", f12.7," [sec]™)') T2-T1
write(*,'("Time/#Iter.: ",f12.7," [sec]™)') (T2-T1l)/dble(ic)

I$OMP END SINGLE
I$OMP BARRIER

1$OMP MASTER
apoths(:) = 0.0_dp
if ( mycol == 0 ) then

open(10,file="x",status="unknown')
if ( myrow == 0 ) then
do i=1,mxkcoll
write(10,'(d22.14) ") x(i)
enddo
endif
do irow=2,nproww
if ( myrow+l == irow ) then
call dgebs2d( ictxt,'C',"' ',l1da,1,x ,1da )
call digebs2d( ictxt,'C'," ',1 ,1,mxkcoll,1 )
else
irowsrc = irow -1
call dgebr2d( ictxt,'C'," ',l1da,1,ap_rcv , 1da,irowsrc,mycol )
call digebr2d( ictxt,'C'," '",1 ,1,mxkcoll_rcv,1 ,irowsrc,mycol )
if ( myrow == 0 ) then
do i=1,mxkcoll_rcv
write(10,'(d22.14)"') ap_rcv(i)
enddo
endif ! myrow=0
endif
enddo ! irow
close(10)

endif ! only mycol=0

call mpi_barrier(mpi_comm_world,ierr)
I$SOMP END MASTER
1$OMP BARRIER

1$OMP END PARALLEL
goto 111
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1$OMP PARALLEL

1$SOMP END PARALLEL
!

111 &
continue

I call mpi_finalize(ierr)
call blacs_gridexit(ictxt)
call blacs_exit(0)

end program conjugate_gradient
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