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OpenACC

* «_-l-_~2|:/7.|__7“/|‘

#pragma_acc_T4L U747 _Ei1_HEi2_---

{

BT Oy GRIETIRIFHLEY & T LAELY)
)
I

#paragma _,acc _ kernels_,copy(a)
for(i=0;i<imax;i++){
ali]=a[i]*a[i];



OpenACC

« EERXT+—<vhk (Fortran®iz &)

1ISacc._TA4LIT«47 _Ei1_Ep2_ -
EEito7avyy
1I$accend TA4LIT47

& )

I$acc _ kernels_.copy(a)
do i=0, imax
afi]=a[i]*a[i];

end do
I$acc end kernels
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NVIDIA HPC SDK > /\1(5—

« ModulelRIEDEXE
module load nvhpc
— module_ listTintel AR E SN TS5 E

module_.unload_.intel ¥ module_ purge
TIntellREZ&(Zunloadd %,

« OpenACCOaV/\AIL
NVC —aCcC prog.c —o acc.out

— “-acc’lZ0penACCT AL ITATEEBEMNITH=HDA T3,
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OpenMP®O /N1 )L
NnVC —mMp prog.c —o mp.out
““mp”l&OpenMPT AL I T4 ZBN-T H=0bDA T3z,
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— NVCOMPILER_ACC_TIME
- EfTRICESTOI7AIVIEREAZEL HITH A,
« 0(EM)FIBET DEMRELINF (T I74ILE) . TOLUSN D EBEIE THERET S,

— NVCOMPILER_ACC_NOTIFY
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» AUV TATELT
qsub —I —q G —| select=1:ncpus=N,:ngpus=N,

— N2: CPUa7#%((1~40), N4:GPUT4/\AL A#(1~8)
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GPUX21—MDETT

e (RRANTAYTSLDAFEIZIECTOITRIYT
NEFERK.  (UTFoflE, RRASEFEELDISE)

#!/bin/bash

#PBS_.-q. .G

#PBS_ -l_select=1:ncpus=4:ngpus=1 -FIFATAGPUL—FEZIETE
#PBS_.-N_.job acc

#PBS_,-j_,o0e

source__/etc/profile.d/modules.sh

module_ purge IREDED1—IILIREZETHE
module__load__.nvhpc *NVIDIA HPCAV /NS D IRFBERTE

cd.__${PBS_ O WORKDIR}
.Ja.out
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OpenACCDEE 1

JEE J7AJL: /home/y273s011/share/2025/20250829.tar

« OpenMPZ 0% 35 .L(gi omp C)é‘—NVIDIA HPCa /A 5—Taxv/\A
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. ALYk FEGPUSTE DETREFRIZ LI K.

* 3¥)pi_acc.cnmax|F40000F2 ELL FIZERTEL TLIEEL.
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. gi2_acc.cl&gi2 omp.c MOpenMPDT4LYT 47 “#pragma omp’%&
OpenACCOD T 1L U717 #pragama acc kernels”"IZZEE L= D TY".
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gi_acc.cDET7AT7AIL

Accelerator Kernel Timing data
main NVIDIA devicenum=0 time(us): 41

16: compute region reached 1 time (computefg3XHY1[E], kernel#&3Z - reduction;EHE)
18: kernel launched 1 time
grid: [65535] block: [128]
elapsed time(us): total=12,175 max=12,175 min=12,175 avg=12,175
18: reduction kernel launched 1 time
grid: [1] block: [256]
elapsed time(us): total=70 max=70 min=70 avg=70

16: data region reached 2 times (dataf&3ZhY2[E], copyin&copyout)
16: data copyin transfers: 1
device time(us): total=8 max=8 min=8 avg=8
23: data copyout transfers: 1
device time(us): total=33 max=33 min=33 avg=33
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gi2_acc.cDEITIAT7AIL

main NVIDIA devicenum=0 time(us): 2,026,328 o[ o)dataﬁj(bﬁ
17: compute region reached 1 time I‘ l/? “ 9“
19: kernel launched 1 time bR

grid: [65535] block: [128]
elapsed time(us): total=19,479 max=19,479 min=19,479 avg=19,479
17: data region reached 2 times
24: data copyout transfers: 763
device time(us): total=987,059 max=1,393 min=1,235 avg=1,293
29: compute region reached 1 time
31: kernel launched 1 time
grid: [65535] block: [128]
elapsed time(us): total=15,533 max=15,533 min=15,533 avg=15,533
31: reduction kernel launched 1 time
grid: [1] block: [256]
elapsed time(us): total=114 max=114 min=114 avg=114
29: data region reached 2 times
29: data copyin transfers: 764
device time(us): total=1,039,257 max=1,372 min=19 avg=1,360
34: data copyout transfers: 1
device time(us): total=12 max=12 min=12 avg=12



DATA¥E X

 #pragma_.acc_.data_ &

e FIZIXUTDEIEEDMNHS. (Kermnelig XD EIZH
Fz5.)
— copyin(a,b): E&&la, bERAMMNSTVEIL—RIZaE—9 5

— copyout(c): B2FlcET7 VS L—aMbRAMIOE—T 5.

— copy(A): copyin&cpyout® M AZE1TS.

— create(B): 7UtSL—A2TAO—AH/LIZERI SEFIBDFEE
= 1ERK.

— present(C): MR ELGDMIBIZASF=EE(TT TIZTT/INA R A
E)IZHAHEICHT—2EFEHT 5.
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DATA¥E X

» Qi2_acc.cDTAYTSLIZHLT,

1. GPURTIT TR ELREMETFTOHIEMRT 5.

#pragma acc data create(f)

2. KernellE X TT—2REZHETRT 5.

— kernels present(f)
— kernels present(f) copy(sum)
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{&1Egi3 acc.cDETT7OT7AIL

main NVIDIA devicenum=0 time(us): 41

17: data region reached 2 times S N SHR3
20: compute region reached 1 time dataiﬁj{d): \I:“)l/*‘lbob ﬁg'ﬁ
22: kernel launched 1 time AASEHDT—FAE—DH

grid: [65535] block: [128]
elapsed time(us): total=162,324 max=162,324 min=162,324 avg=162,324
20: data region reached 2 times
20: data copyin transfers: 1
device time(us): total=15 max=15 min=15 avg=15
32: compute region reached 1 time
34: kernel launched 1 time
grid: [65535] block: [128]
elapsed time(us): total=15,465 max=15,465 min=15,465 avg=15,465
34: reduction kernel launched 1 time
grid: [1] block: [256]
elapsed time(us): total=107 max=107 min=107 avg=107
32: data region reached 2 times
32: data copyin transfers: 1
device time(us): total=7 max=7 min=7 avg=7
37: data copyout transfers: 1
device time(us): total=19 max=19 min=19 avg=19
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#pragma omp parallel for => #pragma acc kernels
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(##21) MPI/ OpenACC MEE

BB J7A4)L: /home/y273s011/share/2025/20250829suppl.tar
* laplace acc _mpi.c
STSRAARBRAXDEDDENTED IS (CrankZ &
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SERSHE I,

0T | 0°T
(ax2 | ayz) = 2.5 * (myrank + 1)

° -—Cff\iﬁéj*ﬁ1t—cﬁﬁnm



(##21) MPI/ OpenACCMDZE1T

« ModuleIRiz
module load nvhpc/21.1 ¥/ N\—I 32 F THEE
module load mpt

« OAINAIL
nvc —acc —Mmpi=sgimpi prog.c —o prog.out

- E1T (4718t X =4GPU)
#PBS —| select=1:ncpus=4:mpiprocs=4:ngpus=4

mpiexec_mpt ./prog.out



(48 2 1) OpenACC RuntimeRE %k

#tinclude <openacc.h>

TANARZIA TR
acc_device_t acc_get device type(void)

FIRAT AT A/N\A XD ZEIF

int acc_get_num_devices(acc_device tt)

MATETANAADESZEEYH

void acc_set_device_num(int n, acc_device tt)

RERE
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(fBRB2)IL—IL184D;EH

« JL—IL184MOpenACCa—F r184 acc.cEMPIa—FK r184 mpi.c&5E
S S0,

* 1184_acc.c: T—AREXZETHRIEEILY.

* r184_mpi.c : MPI_Allreduce( )&SER S iE0.
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