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• GPGPU (NVIDIA), Xeon Phi (Intel), APU (AMD)��
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OpenACC

• Accelerators��API����
• CPU� *#,$(���"%-34+�!��
���!�

• Fortran/C/C++���*#2&)#."
�
5OpenMP���6
• CUDA����/3'10����	�����



OpenACC %�#"&�

•����(!��
#pragma␣acc␣��$����␣
+␣
2␣'''
{

	��%��)���������������*
}

�
#paragma ␣acc ␣kernels␣copy(a)
for(i=0;i<imax;i++){

a[i]=a[i]*a[i];
''''

}



OpenACC�����

•�������� (Fortran	��)
!$acc␣�
���
�␣��␣�2␣���

�������
!$acc end�
���
�

!$acc ␣kernels␣copy(a)
do i=0, imax

a[i]=a[i]*a[i];
����

end do
!$acc end kernels
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• -6>?5#)<?8	���*
�#) 

• kernels��(parallel��"!)

� DATA��
• :/4$+.0;=?1'3?1��*��&
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� Loop��
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PGI�-&�*.
• GPU%.$��-!*�"�'�

qsub␣-I␣-q␣G
• Module	����
module␣load␣pgi
• module␣list�intel���������
module␣unload␣intel
�Intel	����unload���

• OpenACC��-&�+
pgcc␣-acc␣<prog.c>
pgfortran –acc <prog.f90>
• “-acc”�OpenACC#�,�"�'���������
�( )-�



PGI�*#�'+

• OpenMP��*#�(
pgcc␣-mp␣program.c

• “-mp”�OpenMP"�)�!�$�	��������
% &*�

•����% &*
• “-fastsse” : ��
�����% &*
• “-O3”, “-O4”: ��������% &*
,”-fastsse”�������
� pgcc␣-fastsse␣-O3␣program.c-
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• ��	�?���'��@
• PGI_ACC_TIME

• ��'��8<7+-;��*����'��!

• 0?1<@*��")$��*��?37.;4@ 1<�
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• PGI_ACC_NOTIFY
• 3,5-0(��-9=4*��")

• ���ACKernel launch (-9=4*�� ���BC3>2
��(-9=4(�� &%

• 0?1<@*��")$��*��?37.;4@
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• GPU�0",�$�(�+1����OpenMP)/
�,*(sumseq_omp.c)�PGI 0'�,1� 0
'�-�20!.#&��
2
export  OMP_NUM_THREADS=20

• OpenMP%�.�$�(�OpenACC������
�)/�,*(sumseq_acc.c)��PGI 0'�,1
� 0'�-��
2
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OpenACC��

• %#%��	��OpenACC#'�%$
1. OpenMP�!�&� �"����OpenACC�
!�&� �"�������(
(laplace_omp.c)

#pragma␣omp␣…..
=> #pragma␣acc␣kernels

2. OpenACC��
��������)



OpenACC3:+75;+

•�!737-���!OpenACC3:+76�
"��8<3�� ��T[nmax+1][nmax+1]�
Told[nmax+1][nmax+1]!0</�4-1�$)*
.79</ 0</,2<��'&��%=

• �&(���%�# 0</
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DATA��
• #pragma␣acc␣data␣�
• �"$��#&�!%#��(A?Kernel��#�
"%��(A@

• copyin(a,b): ��a, b)6/3�'*-09<>1".5>
�(A

• copyout(c): ��c)*-09<>1�'6/3".5>�
(A

• copy(A)Bcopyin cpyout#�)��A
• create(B): *-09<>1�=>,;"���(��B#
�	)��A

• present(C): 
� !(��"��� �"��"24+
/78:"�(��C#2>1)���(A
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• 6460	��(48.65:laplace.c) -291��
-�#$;794���(291/39��-*!)
�'48.65")<

• OpenMP (laplace_omp.c) %OpenACC(��
�-
�� $��&������,$�+���")<


