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RICHZRLET,

program groupprivate example
use omp lib
integer, save :: x
!Somp groupprivate (x)
!Somp target teams num_ teams (4)
X = omp get team num()
print *, x
!Somp end target teams
end program

2.LOOP 1L U517

LOOP L7171 OpenMP 5.1 TEA SN, collapse SN REN/NTI VR ALY RV OOV T
FRATETEINDEEIBELET, TARGET $8if T LOOP FALUF 1 7 AERITDIE, IV/I\15—1F%F
1% DISTRIBUTE & PARALLEL DO/PARALLEL FOR ICZ# L %9 .,LOOP |&, TARGET, TEAMS,
PARALLEL L HAHEDE T, SFIFHEE T AL T T2 TEFTIRICHZERLET,
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MNENHDET,

program loop directive
implicit none
integer :: i,7j,bo,bi
real, allocatable :: A(:,:), B(:,:)
bo=100 ; bi=200
allocate (A(bo,bi))
allocate (B (bo,bi))
A=1.0d0 ; B=0.0d0
!Somp target teams map (tofrom:A,B)

!'Somp loop
DO i=1,bo
!'Somp loop order (concurrent)
DO j=1,bi
B(i,Jj) = A(i,])
END DO
!'Somp end loop
END DO

!'Somp end loop

!Somp end target teams

print *,"sum (B)=",sum(B)
end program loop directive
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YR0lI%, REDUCTION % PARALLEL 71 L57 1 7& TEAMS T4 LI 1 TOEHLALTERT 3155
#RLET, libomptarget /Ny AL, U5 3V BEAETICEBEEINTO R EERLTVET,

program reduction clause
implicit none
integer ic,ib,ia,il,i2
integer :: E2 t, E2, E3
i2 = 100; il = 16; E2 = 0; E3 =0
!Somp target teams distribute reduction (+:E2,E3) private(E2 t) map (tofrom:E2)
DO ic=1,1i1l
E2 £t =0
!Somp parallel do reduction(+:E2 t) collapse(2)
DO ic=1,1i2
DO ia=1,1i2
E2 t=E2 t + 1
ENDDO
ENDDO
!Somp end parallel do
E2 = E2 + E2 t
E3 = E3 + E2 t
ENDDO
!Somp end target teams distribute
print *,"E2, E3=",E2,E3
end program reduction clause

4. TARGET 1L 257170 NOWAIT #0

TARGET B ENRFIC NOWAIT EiZFR I RART /NI ANSIEREATCETTERLIICHNET,
ALY REM TARGET TALOFT«47ICRELTCHIBZ7O0—%F7 /N1 RITETIEE. 7OT>5<—I& OMP
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HIRA YV L EREITIERNBHED 1 DI RARET /N ZADT—5%#EHIT BE1IC I$OMP TASKWAIT
ERATBRETI . DED RALET /NI AOEADDT—0 70— (FRT) NF—SEHAONRA > ~ICE)E
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ROBNE, TNARERASTHRBICO-—FZERITIBHEZRLEIT . TARGET T4LIFT17D
NOWAIT Eild, TARGET tBIDEITR T ZFHI M. 5 —T Y I RIDAL Y RHEND D —I%EITT
FBEOICLET, LIeMoT TARGET #8IHIZT /A R LTIRHRICETTEERT (F—T Y IRIDET
R T ZFHI DB RAOALY BT A RIVIREICRD R EFHOERA).

COBITIF. 2 DOEEFI A & C BEESINET FTEIFAEDEDIRSN KA LT /N1 ADT —FERiXFE
ST BT NA A BEOXENERSINET ) EFI A [T /N\AXLTHESN, &S B [FRA+LETREREFIC
STETNET,

RGNV TZEHICED RARET N ZADT—YORBFEIICY—T v I RD FEREEY -5 v RETT)
MR T ITBDIENRIASNE T FHMBICDULTIE, OpenMP {IHROAFEE Clbarrier 2SR L TIES LY,

$ cat nowait clause.£f90

program nowait clause

implicit none

integer :: 1i,7j,%k, bo,bi

real (8), dimension(:,:), allocatable :: A, B, C, D

bo=1000 ; bi=1000

allocate (A (bo,bi), B(bo,bi), C(bo,bi), D(bo,bi))

A=2.0 ; B=1.0 ; C=2.0 ; D=1.0

!Somp target enter data map(to: A, B)

!Somp target nowait

!Somp teams distribute parallel do

do i=1,bo ; do j=1,bi ; do k=1,300000
A(llj)zA(llj)*B(llj)

enddo ; enddo ; enddo

!Somp end teams distribute parallel do

!Somp end target

do i=1,bo ; do j=1,bi ; do k=1,20000
C(i,J)=C(i,3J)*D(i,])

enddo ; enddo ; enddo

!Somp taskwait

!Somp target exit data map (from: A, B)

print *,"sum(A)=",sum(A)," sum(C)=",sum(C)

end program nowait clause
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Fortran XA >O0 5 AlZ,

o MALLEDT—HERF v1 ZFHMELET,
o THERIVI ETNARICIYYTTRI—T v T—yEb%=ERLET,
o SYCLFa—T7URREFHOHEEERATI UM iopl1 ZEHLET,

ZL7T,

e INTEROP HiT iop1 Z38ELTz DISPATCH 4L U747 &#ERLTIL—F vnxc ZFOHLE
ER
o iopT1I&, /\UFZ YV RIL—F vnxc_gpu ZIFOHTERICEMOSI e L TEEINET,

COBID SYCL #B73I&, Fortran 7OJ S AICK>TEEEATHOHSINS RN HDEMEERLET,

e Fortran Z7OU S AIFE#RIL—F > vnxc_gpu ZFVOHI 28, L—F > vnxc [FFOHINZINE
TIFEWCEZERT print XEEDICERSNTULERT,

o JL—F vnxc_gpu [F I—FVOREDSIHELTESNEEEERA TS O MSEIDHE N
SYCL Fa1—%FRALTEMENRI ML ANT—FEEZEITLET . COIL—FIF SYCL Fa21—IT7
DEAL . TINAAXEY—EICTTICEFEET DT —5 vl Z51ETD SYCL O—RZIFOHLET,

$ cat interop clause-fortran interop.f90

module subs

interface

subroutine vnxc gpu(c, vl, n, iopl) 'l variant function
use iso c binding
integer, intent (in) i Cc, n
integer, intent(out) :: v1(10)
type(c_ptr), intent(in):: iopl

end subroutine vnxc gpu

subroutine vnxc(c, vl1l, n) 'l base function
import vnxc gpu ! Need to add this statement
integer, intent (in) i Cc, n
integer, intent(out) :: v1(10)
!Somp declare variant (vnxc:vnxc gpu) &
!Sompé& match (construct={dispatch},device={arch(gen)}) &

!Sompé& append args (interop (targetsync))
end subroutine vnxc
end interface
end module subs

program interop clause
use subs
use omp lib
integer v1(10)
integer i, n, d, c



integer (kind=omp interop kind) :: iopl

c=2;n=10 ; doi =1, n; vl(i) = i ; enddo
d = omp get default device ()
!Somp target data map(tofrom: v1(1:10)) use device addr(vl)

!Somp interop init (prefer type(omp ifr sycl), targetsync:iopl) device(d)
!Somp dispatch device(d) interop (iopl)
call vnxc(c, v1, n)
!'Somp interop destroy (iopl)
!Somp end target data
print *, "v1(1) =", v1(1), "™ (2), v1(10) =", v1(10), "™ (20)"
end program interop clause

$ cat interop clause-sycl kernel.cpp

#include <omp.h>

#include <stdio.h>

#include <sycl/sycl.hpp>

#define EXTERN C extern "C"

EXTERN C void vnxc_ (int *c, int *vl, int *n) {
printf ("ERROR: Base function foo should not be called\n");

}

EXTERN C void vnxc gpu_ (int *c, int *vl, int *n, omp interop t obj) {
int ¢ val = *c;

int n val = *n;

if (omp ifr sycl != omp get interop int(obj, omp ipr fr id, nullptr)) {
printf ("ERROR: Failed to create interop with SYCL queue access\n");
return;

}
auto *g = static cast<sycl::queue *>(

omp get interop ptr(obj, omp ipr targetsync, nullptr));
printf ("Compute on device\n");
g->parallel for(n val, [=](auto i) { v1[i] = c val * v1[i]; });
g->wait () ;

OBV INAILIBICIF ROV FEERLET,

icpx —-gopenmp -fopenmp-targets=spir64 -fsycl -c interop clause-sycl kernel.cpp

ifx -gopenmp -fopenmp-targets=spir64 -fsycl interop clause-fortran interop.£f90
interop clause-sycl kernel.o
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LIBOMPTARGET DEBUG=2 OMP TARGET OFFLOAD=MANDATORY ./a.out 2>null
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program doconcurrent autooffload
implicit none

integer :: i, J

real (8) :: fn

real (8) , allocatable :: F(:,:), A(:)
integer :: bo=200, bi=50

!integer, parameter :: bo=200, bi=50

allocate (F (bo,bi))
allocate (A (bo))
F=0.0001 ; A=0.0
!Somp target enter data map(to: F, A)
do concurrent (i=1:bo)
fn = 0.0
!'Somp parallel loop
do concurrent (j=1l:bi) reduce (+:fn)
fn = fn + F(i,3)
enddo
A(i) = fn
!Somp parallel loop
do concurrent (j=1l:bi)

A(i) = A(1) + F(i,3)
enddo
enddo
!Somp target exit data map (from: F, A)
print *, "sum(A)=",sum(A)

end program doconcurrent autooffload

ROAVIAS— ATV 3VERLTT NI AN—RIVEERHMLET,

ifx -g -03 -xHost -fp-model precise -fiopenmp -fopenmp-targets=spir6c4
-fopenmp-target-do-concurrent -fopenmp-do-concurrent-maptype-modifier=present
-gqopt-report=3 doconcurrent autooffload.f90
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