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» OpenACCEOpenMPREAICHIRNUIERX DENNEI (G 1)
- ZaD1T(ACC for GPU, OMP for CPURE)MHVRY) fE 5
* $ nvc++ -acc=multicore -mp=gpu .. &E(EMIFTRLHY)EIXATEE

- 7Oy oO0ZBWTAIY—TJI—REHMEIT DM T T ) ZmFH
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. #ifdef OFFLOAD BY OPENACC
#ifdef OFFLOAD BY OPENAC_PARALLEL

¢ E__DIJ@*E Pr‘agma ( )ﬂ:/_t—(j:Elszzg na #pragma acc pai_"aLIeL vecz'or_Length(NTHREADS)
#pragma acc Lloop independent
¢ ﬂ’l_l_\ b-_CL\%/\\J OIJ I\ . #else//OFFLOAD BY OPENACC PARALLEL
o OpenACC Openl\/lP target OpenMP #pragma acc kernels vector_Length(NTHREADS)

#pragma acc Lloop independent

— g S~ N #endif//OFFLOAD BY OPENACC_ PARALLEL
° )<9 D >_<\,7b\ Il::ll 2D lj: é: 5 D O)___lf? #Z:d;;//OFFLOAD:BY:OPENACC_
. s N #ifdef OFFLOAD_BY OPENMP_TARGET
« BRED(BMR)EEL L #gdg OFFLOAD_BY OPENMP_TARGET DISTRIBUTE

J ‘ SOlomon 721 1LV C ﬁ;%%'ftbttf_i/f #pragma omp target teams distribute parallel for simd

thread _Limit (NTHREADS)

#else//OFFLOAD BY OPENMP _TARGET DISTRIBUTE

#pragma omp target teams Loop thread Limit(NTHREADS)
#endif//OFFLOAD _BY OPENMP_TARGET DISTRIBUTE
#endif//OFFLOAD BY OPENMP_TARGET

for(int i = 0; i < N; i++){

OFFLOAD(AS_INDEPENDENT, NUM_THREADS(NTHREADS))
for(int 1 = 0; i < N; i++){
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i A aeik OpenACC/OpenMP HJFLEE RS Ny 7T R
PRAGMA_ACC_KERNELS_LOOP(...) _Pragma("acc kernels __VA_ARGS__") Pragma("acc loop __VA_ARGS_") OpenACC (kernels)
OFFLOADC. ..) PRAGMA_ACC_PARALLEL_LOOP(...) _Pragma("acc parallel __VA_ARGS_") _Pragma("acc loop __VA_ARGS__") OpenACC (parallel)

PRAGMA_OMP_TARGET_TEAMS_LOOP(...)

_Pragma ("omp

target teams loop __VA_ARGS__")

OpenMP (loop)

PRAGMA_OMP_TARGET_TEAMS_DISTRIBUTE_PARALLEL FOR(...) | _Pragma("omp target teams distribute parallel for __VA_ARGS__") OpenMP (distribute)
PRAGMA_ACC_ENTER_DATA_CREATE(...) _Pragma("acc enter data create(__VA_ARGS_.)") OpenACC
MALLOC_ON_DEVICE(...)
PRAGMA_OMP_TARGET_ENTER_DATA_MAP_ALLOC(...) _Pragma("omp target enter data map(alloc: __VA_ARGS_.)") OpenMP
PRAGMA_ACC_EXIT_DATA DELETE(...) _Pragma("acc exit data delete(__VA_ARGS_.)") OpenACC
FREE_FROM_DEVICE(...)
PRAGMA_OMP_TARGET_EXIT_DATA_MAP DELETEC(...) _Pragma("omp target exit data map(delete: __VA_ARGS_.)") OpenMP
MEMCPY DH(. . .) PRAGMA_ACC_UPDATE_HOST(...) _Pragma("acc update host(__VA_ARGS_)") OpenACC
o PRAGMA_OMP_TARGET_UPDATE_FROM(...) _Pragma("omp target update from(__VA_ARGS_)") OpenMP
MEMCPY H2D(. . .) PRAGMA_ACC_UPDATE DEVICE(...) _Pragma("acc update device(__VA_ARGS_.)") OpenACC
o PRAGMA_OMP_TARGET_UPDATE_TO(. ..) _Pragma("omp target update to(__VA_ARGS_)") OpenMP
PRAGMA_ACC_DATA(...) _Pragma("acc data __VA_ARGS__") OpenACC
DATA_ACCESS BY DEVICE(...)
PRAGMA_OMP_TARGET DATA(...) _Pragma("omp target data __VA_ARGS__") OpenMP
PRAGMA_ACC_HOST DATA(...) _Pragma("acc host_data __VA_ARGS__") OpenACC
DATA_ACCESS_BY_HOST(...)
PRAGMA_OMP_TARGET_DATAC(...) _Pragma("omp target data __VA_ARGS__") OpenMP
PRAGMA_ACC_WAIT(...) _Pragma("acc wait __VA_ARGS__") OpenACC
SYNCHRONIZEC(...)
PRAGMA_OMP_TARGET_TASKWAIT(...) _Pragma("omp taskwait __VA_ARGS__") OpenMP
ATOMICC. ..) PRAGMA_ACC_ATOMIC(...) _Pragma("acc atomic __VA_ARGS__") OpenACC
o PRAGMA_OMP_TARGET_ATOMIC(...) _Pragma("omp atomic __VA_ARGS__") OpenMP
PRAGMA_ACC_ROUTINE(...) _Pragma("acc routine __VA_ARGS__") OpenACC
DECLARE_OFFLOADED(...)
PRAGMA_OMP_DECLARE TARGET(...) _Pragma("omp declare target __VA_ARGS__") OpenMP

DECLARE_OFFLOADED_END

PRAGMA_OMP_END_DECLARE_TARGET

end declare target")

OpenMP (only)

_Pragma("omp
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ACC_CLAUSE_INDEPENDENT independent OpenACC
AS_TINDEPENDENT

OMP_TARGET_CLAUSE_SIMD simd OpenMP

ACC_CLAUSE_VECTOR_LENGTH (n) vector_length(n) OpenACC
NUM_THREADS (n)

OMP_TARGET_CLAUSE_THREAD_LIMIT(n) | thread_limit(n) OpenMP

ACC_CLAUES_COLLAPSE(n) OpenACC
COLLAPSE(n) collapse(n)

OMP_TARGET_CLAUSE_COLLAPSE(n) OpenMP

ACC_CLAUSE_REDUCTIONC(...) OpenACC
REDUCTION(...) reduction(__VA_ARGS_.)

OMP_TARGET_CLAUSE_REDUCTION(...) OpenMP

ACC_CLAUSE_ASYNC(...) async (__VA_ARGS_.) OpenACC
AS_ASYNC(...)

OMP_TARGET_CLAUSE_NOWAIT

nowait

OpenMP
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_Pragma(“omp target teams loop collapse(3) thread 1imit(128)”)
=» Pragma(“acc kernels vector length(128)”) _Pr'agma(“acc loop collapse(3)”)

« IETRENDEYRIRY 271, Solomon TR T R ZHEaE
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« CPULTHIEASR G 2= £/, GPUICKIFT —YEmnERICENFTE

set _uniform_sphere(num, pos, vel, Mtot, rad, virial, newton);
MEMCPY_H2D(pos [@:num], vel [@:num])

calc_acc(num, pos, acc, num, pos, eps);

« MEMCPY H2D() CTT —%¥5m%

- BT RS (T EHEAR)

void calc_acc(..) { « /il ——F |
OFFLOAD(AS_INDEPENDENT, NUM_THREADS(NTHREADS)) / )l/ 7\72\}/5]“:
(std::remove_const_t<decltype(Ni)> i = 0; i i; i « ALY I\ﬁﬂli
NTHREADS
PRAGMA ACC_LOOP(ACC_CLAUSE SEQ) . . j‘)l/ 707,3\\ /§U'ﬂ3+n

}

(std::remove const_t<decltype(Nj)> j = 0; j

SEMERRE TOERE
yo 122720, WHHELEHLE
} iacc[i] = ai; (ODGHACC)
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set _uniform_sphere(num, pos, vel, Mtot, rad, virial, newton);
PRAGMA_ACC_UPDATE_DEVICE(pos [@:num], vel [@:num])
calc_acc(num, pos, acc, num, pos, eps);

« PRAGMA_ACC_UPDATE _DEVICE() CT7—%ErX

- BT RS (T EHEAR)

void calc_acc(..) {
PRAGMA_ACC_KERNELS LOOP(ACC_CLAUSE_ INDEPENDENT, ACC _CLAUSE VECTOR_LENGTH(NTHREADS))
(std::remove const_t<decltype(Ni)> 1 = 0; 1 < Ni; i++) {

PRAGMA_ACC_LOOP(ACC_CLAUSE_SEQ)
(std::remove_const_t<decltype(Nj)> j = 0; j < Nj; j++) {

}
iacc[i] ai;
}
}
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- CPU_ECHIEAR M £, GPUICKI T 7 — 8 I ENEE

set _uniform_sphere(num, pos, vel, Mtot, rad, virial, newton);
PRAGMA_OMP_TARGET_UPDATE_TO(pos [@:num], vel [©:num])
calc_acc(num, pos, acc, num, pos, eps);

« PRAGMA_OMP_TARGET UPDATE _TO() TT—%¥m*

- BT RS (T EHEAR)

void calc_acc(..) {
PRAGMA_OMP_TARGET _TEAMS LOOP(OMP_TARGET CLAUSE_SIMD,
OMP_TARGET CLAUSE_THREAD LIMIT(NTHREADS))
(std::remove const t<decltype(Ni)> i = 0; i < Ni; i++) {

PRAGMA_ACC_LOOP(ACC_CLAUSE_SEQ)
(std::remove const t<decltype(Nj)> j

}
iacc[1i] ai;
}
}
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CUDA 13.0
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14592
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HBM3 128GB
5.3 TB/s

760 W

ROCm 6.3.3

Intel oneAPI
2025.2.0

AdaptiveCpp
25.02.0

LLVM 20.1.7

Kokkos 5.0
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. |NVIDIA GH200

FP32%gE 66.91 TFlop/s 74.45 TFlop/s 122.6 TFlop/s
WHIE(FP32) 16896 18944 14592
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