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do k=1,100

do j=1,100

do i=1,100

a(i,j,k) = c*b(i,j,k)+d(i,j,k)

enddo

enddo

enddo
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$ gfortran (gcc) –pg test.f90

$ ifort (icc) –p test.f90

$ ./a.out

$ gprof ./a.out gmon.out > output.txt output.txtの中身
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•
a(i) = b(i)/c → c = 1.0/c ; a(i) = b(i)*c

•
a(i) = b(i)**2   → a(i) = b(i)*b(i)

a(i) = b(i)**0.5 → a(i) = sqrt(b(i))

•
y=a*x*x*x*x+b*x*x*x+c*x*x+d*x → y=x*(d+x*(c+x*(b+x*(a))))



•



do i=1,nx
if(a /= 0.0)then

b(i) = c(i)/a
else

b(i) = c(i)
endif

enddo

if(a == 0.0) a=1.0
a = 1.0/a
do i=1,nx

b(i) = c(i)*a
enddo

do i=1,nx
if(a(i)*b(i) < 0.0)then

c(i) = 0
else

c(i) = sign(1.0,a(i)) &
*min(abs(a(i)),abs(b(i)))

endif
enddo

do i=1,nx
c(i) = sign(1.0,a(i))           &

*max(0.0,                 &
min(abs(a(i)),       &
sign(1.0,a(i))*b(i)) &
)

enddo



dimension a(nx,ny)

a(i,j)a(i-1,j) a(i+1,j)…... …... a(i+1,j+1)a(i,j+1)a(i-1,j+1)a(i+1,j-1)a(i,j-1)a(i-1,j-1)

nx nx

do i=1,nx
do j=1,ny

a(i,j) = i+j
enddo

enddo

do j=1,ny
do i=1,nx

a(i,j) = i+j
enddo

enddo



float a[ny][nx];

a[j][i]a[j][i-1] a[j][i+1]…... …... a[j+1][i+1]a[j+1][i]a[j+1][i-1]a[j-1][i+1]a[j-1][i]a[j-1][i-1]

nx nx

for(i=0;i<nx;i++){
for(j=0;j<ny;j++){

a[j][i] = i+j;
}

}

for(j=0;j<ny;j++){
for(i=0;i<nx;i++){

a[j][i] = i+j;
}

}



𝜌𝑛+1 = f(𝜌𝑛, 𝑉𝑥
𝑛, 𝑉𝑦

𝑛)

r

dimension rho(nx,ny), vx(nx,ny), vy(nx,ny), ...

dimension f(8,nx,ny) ! 1:rho, 2:p, 3-5:v, 6-8:B





double *a;
a=(double*)malloc(sizeof(double)*nx*ny);

for (j=0;j<ny;j++){
for (i=0;i<nx;i++){

a[nx*j+i] = i+j;
}

}

float a[ny][nx];



•

•




•


do i=1,nx
a(i) = myfunc(b(i))

enddo



•

•

•

•
gcc/gfortran: -m{avx, sse4}

icc/ifort: -x{avx,sse4}

do i=1,nx
a(i) = b(i)+c(i)
enddo

…...b(1) b(2) b(3) c(1) c(2) c(3)

b(1) b(2) c(1) c(2)

a(1) a(2)



a(1) = dx
do i=2,nx
a(i) = a(i-1)+dx
enddo

do i=1,nx
a(i) = i*dx
enddo

do i=1,nx
if(a(i) < 0)then

b(i-1) = c*a(i)
else

b(i+1) = c*a(i)
endif
enddo

do i=1,nx
w1 = 0.5*(1.0-sign(1.0,a(i)))
w2 = 0.5*(1.0+sign(1.0,a(i)))
b(i-1) = c*w1*a(i)
b(i+1) = c*w2*a(i)
enddo





=
1

1−𝑝 +
𝑝

𝑛

…
…





プロセス7

thrd1 thrd2 thrd3 thrd4
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
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!$use omp_lib
integer, parameter :: nthrd = 8

call omp_set_num_threads(nthrd)

Fortran: C:

#include <omp.h>
int nthrd=8;

omp_set_num_threads(nthrd);



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

int main(void)
{
puts(“serial region”);

#pragma omp parallel
{
…
…
…
puts(“parallel region”);
…
…
…
}

puts(“serial region”);

return 0;
}



#pragma omp parallel for
for (i=0;i<100;i++){
b[i]=c*a[i];

}

mysub(b);

#pragma omp parallel
{
#pragma omp for

for (i=0;i<100;i++){
d[i]=c*b[i];
}

#pragma omp for
for (i=0;i<100;i++){
e[i]=c*d[i];
}

}

!$OMP PARALLEL DO
do i=1,100

b(i) = c*a(i)
enddo

!$OMP END PARALLEL DO

call mysub(b)

!$OMP PARALLEL
!$OMP DO

do i=1,100
d(i) = c*b(i)

enddo
!$OMP END DO
!$OMP DO

do i=1,100
e(i) = c*d(i)

enddo
!$OMP END DO
!$OMP END PARALLEL



#pragma omp parallel
{
#pragma omp for private(i)
for (j=0;j<100;j++){
for (i=0;i<100;i++){
b[j][i]=c*a[j][i];
}

}
}

for (j=0;j<100;j++){
#pragma omp parallel for
for (i=0;i<100;i++){
b[j][i]=c*a[j][i];

}
}

do j=1,100
!$OMP PARALLEL DO

do i=1,100
b(i,j) = c*a(i,j)

enddo
!$OMP END PARALLEL DO
enddo

!$OMP PARALLEL DO &
!$OMP PRIVATE(i)
do j=1,100

do i=1,100
b(i,j) = c*a(i,j)

enddo
enddo

!$OMP END PARALLEL DO



•

•



#pragma omp parallel for
for (i=0;i<100;i++){
tmp=myfunc(i);
a[i]=tmp;
}

!$OMP PARALLEL DO
do i=1,100
tmp = myfunc(i)
a(i) = tmp

enddo
!$OMP END PARALLEL DO

!$OMP PARALLEL DO &
!$OMP PRIVATE(tmp)
do i=1,100
tmp = myfunc(i)
a(i) = tmp

enddo
!$OMP END PARALLEL DO

#pragma omp parallel{
#pragma omp for private(tmp)
for (i=0;i<100;i++){
tmp=myfunc(i);
a[i]=tmp;
}
}

#pragma omp parallel for
for (i=0;i<100;i++){
double tmp;
tmp=myfunc(i);
a[i]=tmp;
}



sum = 0.0
!$OMP PARALLEL DO &
!$OMP REDUCTION(+:sum)

do i=1,10
sum = sum+i

enddo
!$OMP END PARALLEL DO

sum=1.0;
#pragma omp parallel for reduction(+:sum)
for (i=0;i<10;i++){
sum+=i;
}



(SINGLE)
#pragma omp parallel
{
#pragma omp for
for (i=0;i<100;i++){
b[i]=c*a[i];

}

#pragma omp single
{

output(b);
}

#pragma omp for
for (i=0;i<100;i++){
d[i]=c*b[i];

}
}

!$OMP PARALLEL
!$OMP DO

do i=1,100
b(i) = c*a(i)

enddo
!$OMP END DO

!$OMP SINGLE
call output(b)

!$OMP END SINGLE

!$OMP DO
do i=1,100

d(i) = c*b(i)
enddo

!$OMP END DO
!$OMP END PARALLEL



!$OMP PARALLEL
!$OMP DO

do i=1,100
b(i) = c*a(i)

enddo
!$OMP END DO NOWAIT

!$OMP DO
do i=1,100

d(i) = c*b(i)
enddo

!$OMP END DO

!$OMP DO
do i=1,200

e(i) = c*d(i)
enddo

!$OMP END DO NOWAIT
!$OMP END PARALLEL

#pragma omp parallel
{
#pragma omp for nowait
for (i=0;i<100;i++){
b[i]=c*a[i];

}

#pragma omp for
for (i=0;i<100;i++){
d[i]=c*b[i];

}

#pragma omp for nowait
for (i=0;i<100;i+=2){
e[i]=c*d[i];

}
}
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