KOBE HPC B~ —XJ—)L (#]
k) 2021 BEEN
2021/09/10

FIEERBIFIATRE

EE

FEIRIT

Q>




- KHODBEEEN
/home/y273s011/khpc2021/openacc




oo —F &3

o CPUDALIEZ —EMIE U CERIARDUIEDRNEE 7%
mEIE3IEE (/1A R) .
— GPGPU (NVIDIA), Xeon Phi (Intel), APU (AMD)/ &

A —
— — — 1 Many cores
)’ 7’ 7’ J’ Multi Threads
0 1 2 3
T\ A XAAXEY

PCI/NR



OCSL—FDERITAA—>

INMTVUY MERE  (CPU+70t3L—%)

B-W\itER S %E
JO0—k
RAR g TotSL—4%

GPU - PhiZs
7T

PCIZ\ R

XKT—ADAT7O—RBENRMLRYIELS
* CPUDAEYZERBETAINARADAEZERMELS
o —RRRIEAEYBEIEIEIZEE R TPCI/NRA TOD IR E A ER51E




GPUTOTODSLEITAA=Y

E1Th%A

O O—>
Eﬂ:
wi v
It #\g
ﬁ*‘l
i | O—>
ATNA) GPUTHH BT

« GPU(T M A TIFCPUGRA M ol iHEULE T,
s GPU(T /M DDA E TR ERT—RECPUGRA MO hERELET,
e GPU(T 1 ) CETE LR RIECPUGR A MICERELE T,




Accelerators

(CERT D,

OpenACC

JODAPID— D,
CPUNMBS T+ )\A R(ICAIBZ A TO— RI B[R

Fortran/C/C++SiE CT « L U7« J%=I8E
(OpenMP & [E1K)

CUDAEZDE

o

9

IS ACHRT., EAHNERS




\
\

OpenACCOT=Z=>7

« ERA YWY I

#pragma_acc_ T LT _Eil _Eh2_
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#paragma _. acc _ kernels__.copy(a)
for(i=0;i<imax;i++){

ali]=a[i]*ali];
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« ERTA—NW b (FortrandDiZ5)

ISacc_ T 1/7\7_‘4’ _J Enl1 g2 - o -
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ISaccend T« LT+

ISacc __kernels__ copy(a)
do i=0, imax
ali]=ali]*ali];

end do
ISacc end kernels
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e ModulelRIZDRTE
module load nvhpc

— module__list CintelD\iX ESNTCUL\DIHFE
module__unload_.intel ¥° module_ purge
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nvc —acc prog.c —o dacc.out
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nvc —mp prog.c —o mp.out
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qsub -I —q G -1 select=1:ncpus=N,:ngpus=N,

— N2: CPUI7#% (1~40) , N4:GPUT 1 /\A X% (1~8)

— Ngpus=N,ZIETE UIRL S, GPUT - /1 X (IF)

—Gw%%ﬁbt/—HCtjmﬁEA%iﬁo

FU 780N



GPUF1 —DETT
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#!/bin/bash
HPBS_-q._.G

#PBS_-I_select=1:ncpus=4:ngpus=1 FIAT HGPUIL—F#ZFIETE
#PBS_.-N_.job_acc

#PBS_,-j_,o0e

source__/etc/profile.d/modules.sh

module . purge HEDED1—IILIREBEZETHE
module__load__ nvhpc *NVIDIA HPCOAV /NS DIRIBERTE

cd.__${PBS_O_WORKDIR}
.Ja.out
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Accelerator Kernel Timing data
main NVIDIA devicenum=0 time(us): 41

16: compute region reached 1 time (computef&3AH%1[a], kernel#&3Z *reduction;EH)
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&3ZA%2[@], 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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main NVIDIA devicenum=0 time(us): 2,026,328 2 BlDdatatE >3
17: compute region reached 1 time 7'—‘\ I\)l/*‘y a"

19: kernel launched 1 time
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
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« #pragma_acc_.data_ EP
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— copyin(a,b): BdFla, bZ/RA NS 7705 L —F(COE—
95.
— copyout(c): BdBllcE 7 OS L —AIMNS/RA MNIOE—T
3.
— copy(A) : copyin&cpyoutD N Z1TD.
— create(B): VOt L —ATcO—RI)LIC{EHI DECFIBDME
137 {ER .
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#pragma acc data create(f,x,y)

2. KernelidX Cr—YEE®IERT B.

— kernels present(f) copyin(dh)
— kernels present(f) copy(sum)
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main NVIDIA devicenum=0 time(us): 41

17: data region reached 2 times datat& Sz i NILAw I h\fiE
20: compute region reached 1 time ij 32’2%510)7"—5’3 E_a)a}

22: kernel launched 1 time
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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1. laplace omp.cZHBEIC, STSRABREAD
OpenACCOT OO0 S I VERRE K.
v’ OpenMPDT « LT« JZETOpenACCDT + L
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#pragma omp parallel for => #pragma acc kernels
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« #1nclude <openacc.h>

- TAI)\ARIATZEUS
acc_device_t acc_get_device_type(void)

- AT BT 1)\ A RDEE = EUE
1nt acc_get_num_devices(acc_device_t t)

- MBI 37 /A RADESZTY
vold acc_set_device_num(int n, acc_device_t t)
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MPI / OpenACC

* ModulelRiz
module load mpt

« J2)\A)L

nvc —acc -Mmpi=sgimpl prog.c —o prog.out

+ E1T (4J 0O X =4GPU)
#PBS -1 select=1:ncpus=4:mpiprocs=4:ngpus=4

%piexec_mpt ./prog.out



