
��������������

	
����

NEC

2

����

� �����������

� ������� !�"#$%

� & '()*�+,�-�.

� /012*�+,�-�.�3�

� 452,�-�.�67

� ����8.9:;<!$=

� >��?�@A��� !

� ����8.9:�BC�DE

� FGHIJKLMNIG



3

,��OP2Q& ,��OP2Q& 

� R�6S)TU�VWXYZ[�& \,��OP2
Q]^_`E�a9�)2�)
� EQUIVALENCEb�cdef& 

� gh& ij45�kPlXmnfQ& �\jopC& iq4
opC& Xrs

� t�u�& Xv�uOwx[��s2�8.9y�.\zC�]

� POINTER/TARGET{|X}~& 
� 45�TU�X��efQ���\jopC& iq4opC& 
X3�[�]

�q4opC& 
SUBROUTINE SUB(N)
COMMON /COM/ M
REAL A(N,M)   !  kPl�j�SiY��8��6S�����E�m����& 

4

��������������������������,��OP2Q& ,��OP2Q& 

� ���F�������l�f& ����
� �se��j������j�2� ¡Ocd[�¢£�t���

REAL A(10,10),B(100)
EQUIVALENCE (A,B)

REAL, ALLOCATABLE :: A(:,:),B(:)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ DISTRIBUTE B(BLOCK)

ALLOCATE(B(N*N))       ! BXopC
.... ! BXwx
ALLOCATE(A(N,N))       ! AXopC
DO I=1,N
DO J=1,N
A(J,I) = B(J+N*I)  ! B¤¥A¦�-�

ENDDO
ENDDO
DEALLOCATE(B)          ! BX§¨
.... ! AXwx

¢£��©�& X
o�pCjªX�-�
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�IJMJLG�IJMJLG)�«¬®¯)�«¬®¯

� $°±O²�[�& � ¡1\j³´)e�µ¶O2C�·2¥2Q
� ��S)¸�S������¹�>�º»¼e �½¹���S)¸�S� ¡��2�

real a(100,100)                          real a(10000)
!hpf$ distribute a(*,block)                    call sub(a,10)

do i=1,100                                  end
call sub(a(1,i))

enddo
end                           subroutine sub(a,n)  
subroutine sub(a)                       real a(n,n)
real a(100)                   !hpf$ distribute a(*,block)

� Y��8���������¹�,�-�.¾¿À� �½¹rÁ2Q$°O'(ÂÃ

common /com/a(100,100)             common /com/a(100),b(100)
!hpf$ distribute a(*,block) !hpf$ distribute (block) :: a,b

end                                 end
subroutine sub()                    subroutine sub()
common /com/a(100,100)              common /com/a(100)   

!hpf$ distribute (block) ::a

6

�����������������������������S²��S²�Ä�¹Ä�¹

�Å�[���S)¸�S� ¡1\¶ÆlÇ�]
real a(100,100)

!hpf$ distribute a(*,block)
do I=1,100

call sub(a(1,I)) ! >�º»¼e
enddo
end
subroutine sub(a)
real a(100)

real a(100,100)
!hpf$ distribute a(*,block)

do I=1,100
call sub(a(:,I)) ! ®¯& 

enddo
end
subroutine sub(a)
real a(100)

real a(100000)
call sub(a,10) 
end
subroutine sub(a,n)
real a(n,n)

real,allocatable :: a(:,:) ! opC& 
read(5) n
allocate(a(n,n)) !r�[� ¡OopC
call sub(a,n) 
end
subroutine sub(a,n)
real a(n,n)

! kPn�
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& ÈÉÊXkPn�'([�ËÌ& ÈÉÊXkPn�'([�ËÌ

�ÈÉÊ�45�m����\jopC& jq4opC& X
3�[�

REAL A(10000)
!HPF$ PROCESSORS P(4)
!HPF$ DISTRIBUTE A(BLOCK) ONTO P

5000£Íe¤
rÁ2Q��
�8��É�Î9�»

1 2500 2501 5000 5001 7500 7500 10000
P(1) P(2) P(3) P(4)

8

����������������������ÏÏ �S²��S²�Ä½¹Ä½¹

real a(100,100)
call sub(a) 

:
end

subroutine sub(a)
real a(100,*)

real a(100,100)
call sub(a,100) 

:
end

subroutine sub(a,n)
real a(100,n)

ÐÑ�& j�f\ ¡�ÒÓ& X3�[�]

ÔkPl�ÒÓ& ÄÕÖ=& ¹\j×Ø�ÙÚ�Ö=�2Q
fn,��ef�j,��l�f��S)²�OP2Q]

real a(100,100)
interface 

subroutine sub(a)
real a(:,:)
end subroutine

end interface
call sub(a,100) 

:
end

subroutine sub(a)
real a(:,:)

 ¡�ÒÓ& :
Interface�8��1�
��jÛÜeÝOjÛ
·�Ý$°��S
� ¡�ÒÓ& 
Ot�Þ)1Xßà
[�¢£�t�

Ñ�& 
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����������������������ÏÏ �S²��S²�ÄÄáá¹¹
�� !e2Q$°2�j& X,��e2â�ãQ��\j
SEQUENCE¾àbX��Sj¸�S�¾¿[�j)Qsä=�t�

�SEQUENCE¾àbX¾¿ef& \,��OP2QåÁ��j
$°±O ¡X¶ÆlÇ�¢£\2Q

�6SæXÂÃefSEQUENCE¾àb\jÜç[�è��«¯é& iY�
�8��X¾¿ef�)µ©êë�2�]
���ìÉ9����\j_`Eí�@A�Oj6S¾¿2e�SEQUENCE¾à
b�¾¿l�f¤�î�ïsÞ)�ðñ](HPF/SX V2�-Msequence1)

subroutine fsub()
real a(10,10),b(10,10)

!HPF$ SEQUENCE a,b
call fsub2(a(1,i),b,i)
end
subroutine fsub2(a,b,i)
real a(10),b(10,10)

!HPF$ SEQUENCE

subroutine fsub()
real a(10,10),b(10,10)
call òsub2(a(1,i),b,i)
end
subroutine fsub2(a,b,i)
real a(10),b(10,10)

Þ�¥�$°\j� !e2Q
��

10

����������������������ÏÏ Y��8��Y��8��Ä�¹Ä�¹

�Y��8��ó�6S�Sjô6S� ¡j,�-�.
\jè$°O¶ÆlÇ�

subroutine sub()
common /com1/a(100,100)
common /com2/b(100,100),c(100,100)

!hpf$ distribute (*,block) :: a
!hpf$ distribute (*,block) :: b

subroutine sub2()
common /com1/a(100,100) 
common /com2/b(100,100),c(100,100)

!hpf$ distribute (*,block) :: a
!hpf$ distribute (*,block) :: b

sub())sub2()�Y��8��
6S�'(Xµ¶�
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���������������������� Y��8��Y��8��Ä½¹Ä½¹

�kW6S\Uõö�÷iINCLUDEøùÉ÷ó�'([�)j'(
�cd\¶úOûüfnjýPþ�iýP������]

%> cat  com1.h
common /com1/ a(100,100)

!hpf$ distribute (*,block) :: a
%> cat  com2.h         

common /com2/ b(100,100),c(100,100)
!hpf$ distribute (*,block) :: b,c

subroutine sub()
include com1.h
include com2.h
subroutine sub2()
include com1.h
include com2.h

module com1
dimension a(100,100)

!hpf$ distribute (*,block) :: a
end module
module com2
dimension b(100,100),c(100,100)

!hpf$ distribute (*,block) :: b,c
end module
subroutine sub()
use com1
use com2
subroutine sub2()
use com1
use com2

Uõö�÷���kW6S�'( INCLUDEøùÉ÷���COMMON�'(
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�������8.9y�.�"#$%�8.9y�.�"#$%

�� �����������

½� ��÷��X� ![�¤mn�
� ¶����»��;Q÷��

�� & �,�-�.Xmn�
� � ![�÷���Å�[�ÙÚO,��

	� �����ìÉ9O_`e�
�

�� �T���õ1X��j¾àbX��j��
� & �,�-�.���j��

� � !ðñOt�Þ)ÄFF����������¹i��/£Ot�Þ)
Ä���������¹�Xßà[�¾àb���

� ��R�¾àb���

�� �c��j�X���[]

14

& �,�-�.�mnä& �,�-�.�mnäÄ�¹Ä�¹

� ��÷��X� ![�¤mn�

�×����»��;Q$°�×����»��;Q÷��

�×�²�XD e�Q�÷��

� � ![�÷��O>��»l��& �ÙÚX,��

�!"÷�����j�#\
$×%ÝX� !
[�����)�&'5
� � !�í�Î(��X×)�[�fn

�!ÙÚ& ���jTU�>��»�*°|¤¥j�#\
$×�ÙÚX������¯é
[�����)�&'5

DO I=1,N       ! � !
DO J=1,N

A(J,I) = ....

,��
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& �,�-�.�mnä& �,�-�.�mnäÄ½¹�Ä½¹�¾àb¾àb

� & '()¾àb

�¯éefQÙÚ��+,�jè��& Oµ¶��
�j,�-�.\�F-�.F/���¾àb0CO12�3
Ä,�-�.X¾¿[�¾àb)e�\jR����F4�¾àb�t�¹

PARAMETER (IX=100,IY=100)
REAL*8  A(IX,IY),B(0:IX,IY),C(IX+1,IY)

!HPF$ DISTRIBUTE (*,BLOCK) :: A,B,C
...

DO J=1,IY -1    ! ���
DO I=1,IX

A(I,J) = B(I,J)-B(I-1,J)+C(I,J+1)-C(I,J)
END DO

END DO

16

& �,�-�.�mnä& �,�-�.�mnäÄ�¹�Ä�¹�¯é 5¯é 5

� ¯é 5�67

�8´529:2¥j�#/���3¯é�f\4��;/���3
¯éX3�]Ä��iwxE�&'��Q¹

�<ÙÚ¯é[�¤\j<"� ![�¤Omn�]
^=�8��È>
�ÙÚS? �#\�ÙÚO@¯]

DO K=1,N  ! ���
DO J=1,N

DO I=1,N ! �����
A(I,J,K)  = ....

DO K=1,N  ! ���
DO J=1,N  ! ���

DO I=1,N ! �����
A(I,J,K)  = ....

	
��
!HPF$ PROCESSORS P(4)
!HPF$ DISTRIBUTE  A(*,*,BLOCK) ONTO  P

�
��
!HPF$ PROCESSORS P(2,2)
!HPF$ DISTRIBUTE  A(*,BLOCK,BLOCK) ONTO  P
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& �,�-�.�mnä& �,�-�.�mnä(4)(4)
� A�¯él�f& X"B�jR�& X,��[�

�¯é& �CD�Üç[�÷��óO¿El��& \¯
é& )µ©�8��È�&F[�]

�¯é& ���S�2��Q���jÅ�[�¸�S��

µ¶�*�+,�-�.X¾¿[�]

�¯é& �¸�S�2��Q���jÅ�[���S��
µ¶�*�+,�-�.X¾¿[�]

�Y��8��6SX¯é[���jÜç[�è��$°Oµ
¶�¯éX¾¿[�]

real a(10),b(10)
!HPF$ distribute (block)  :: a

do i=1,n
b(i) = a(i)

enddo

real a(10),b(10)
!HPF$ distribute (block) :: a,b

do i=1,n
b(i) = a(i)

enddo
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�������*�+,�-�.U*÷�*�+,�-�.U*÷

�F-�.F/���¾àb

Array
A(6,6)

T(8,8)
Template or  Array

PE(2,2)
Processor

��F4�¾àb

Array
B(4,6)

"B& ��8��È
�¦�¯éä=X¾¿

"B& �Å[�
GÅ52HFIJX¾¿

20

��F4���F4�¾àb¾àbÄ�¹Ä�¹

� "B& �Å[�GÅ52HFIJÄÑ ¹���j±K5�
*�+,�-�.X¾¿

� 	���Ñ ä=
� á~L

� MN

� OP

� -NGQRSÑ 

� �N ÄÑ Ú¹X � ÄÑ T¹�Å�[�£Í)µ©UV�8��
È¦,��[�]

ALIGN  A1( ,�)  WITH  T ( ,�)
���
[l]:[u][:s]

*

 5
��~�& �Ñ 

�OS�& �Ñ 

�
�
�

ALIGN  ( ,�)  WITH  T ( ,�)  ::  A1,A2,...���
[l]:[u][:s]

*

�
�
�
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�Ñ Ú)Ñ T�W¿ÙÚ�XYX¶Ù5OÅ�lÇ�
REAL A(3)ZB(4)

!HPF$ PROCESSORS P(4)
!HPF$ ALIGN A^i? WITH B(i+1)                       A(i)XB(i+1))µ©�8��È¦
!HPF$ DISTRIBUTE B(BLOCK) ONTO P

DO i=1,3                                                        
A(i)=B(i+1)                                                 

ENDDO

��F4���F4�¾àb¾àbÄ½¹��Ä½¹��~L~L

P(1)                  P(2)               P(3)              P(4)
A(1)              A(2)              A(3)

B(1)                 B(2)                B(3)              B(4)

�»�9É�X¾¿[�[�OP�]
�? ALIGN C(i) WITH D(2*i-1) \���]SXY�Ñ 

A(1:3)

B(1:4)\�wx��~^��Q�
ALIGN

DISTRIBUTE

22

��F4���F4�¾àb¾àbÄ�¹��Ä�¹��~L~LÄÄ!ÙÚ���!ÙÚ���¹¹

� µ©6SÄLRNQG_`aKKb¹�cdl�fÙÚµc�Å�

ALIGN A(I,J) WITH B(J,I)

A(m,n)A(m,n)

��

��

B(n,m)B(n,m)
��

��

d��:
DO I=1,m

DO J=1,n
A(I,J)=B(J,I)

END DO
END DO
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��F4���F4�¾àb¾àbÄ	¹�Ä	¹�MNMN

� ÙÚS��2���Ä�¹�MN
� Ñ T�ä�ÙÚS�)lQ��

� efg�¾¿l�fÙÚ\j,��l�2QÄÑ �GÅ5
HF�hie2Q¹

ALIGN A(I,*) WITH B(I)

A(3,4)A(3,4)

B(3)B(3)

d��:
DO I=1,3

DO J=1,4
B(I)=B(I)+A(I,J)

END DO
END DO

24

��F4���F4�¾àb¾àbÄ�¹�Ä�¹�OPOP

� ÙÚS��2���Ä½¹ OP
� Ñ T�ä�ÙÚS�kPQ��

� efg�¾¿l�fÑ T�ÙÚ�j��jÑ ÚXOP

ALIGN A(I) WITH B(I,*)

A(3)A(3)

B(3,4)B(3,4)

d��:
DO J=1,4

DO I=1,3
B(I,J)=A(I)

END DO
END DO
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��F4���F4�¾àb¾àbÄ�¹�-NGQRSÄ�¹�-NGQRSÑ Ñ 

� Ñ T�W¿ÙÚ��k¦�Ñ 

ALIGN A(I) WITH B(I,2)

A(3)A(3)

B(3,4)B(3,4)

d��:
REAL A(3,4),B(3,4)

!HPF$ ALIGN A(I,J) WITH B(I,J) ! 1Å1�Ñ 
CALL SUB(A(:,2),B) ! 2�����

...
SUBROUTINE SUB(A,B)
REAL A(3),B(3,4)

!HPF$  ALIGN A(I) WITH B(I,2) ! 2�����

26

��F4���F4�¾àbXr�fä��Q��¾àbXr�fä��Q��Ä�¹Ä�¹

�I*[�& �'(lm��2���
real a(4),b(5)

!hpf$ processors p(2)
!hpf$ distribute (block) onto p :: a,b

do i = 1,4
a(i) = b(i)  ! ��no

real a(4),b(5)
!hpf$ processors p(2)
!hpf$ align a(i) with b(i)
!hpf$ distribute (block) onto p :: b

do i = 1,4
a(i) = b(i)   !  ��/£

�I*[�& �'(lm��¤C��2����pü

subroutine sub(n,m)
real a(n),b(m)

!hpf$ distribute (block) :: a,b

subroutine sub(n,m)
real a(n),b(m)

!hpf$ align a(i) with b(i)
!hpf$ distribute (block) :: b

P(1)
1 2 3 4

1 2 3 4 5

P(2)
A

B

P(1) P(2)

1 2 3 4 5B

2 3 4A 1
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��F4���F4�¾àbXr�fä��Q��¾àbXr�fä��Q��Ä½¹Ä½¹

� ¡�ÒÓ& ���

real,allocatable :: a(:),b(:),c(:)
!hpf$ distribute (block) :: a,b,c

do i = 1,n
a(i) = b(i) + c(i)  !��no

real,allocatable :: a(:),b(:),c(:)
!hpf$ align (i) with c(i) :: a,b
!hpf$ distribute (block) :: c

do i = 1,n
a(i) = b(i) + c(i)  !��/£

subroutine sub(a,b,c)
real  a(:),b(:),c(:)

!hpf$ distribute (block) :: a,b,c
do i = 1,n

a(i) = b(i) + c(i)  !��no

�opC& ���

subroutine sub(a,b,c)
real  a(:),b(:),c(:)

!hpf$ align (i) with c(i) :: a,b
!hpf$ distribute (block) :: c

do i = 1,n
a(i) = b(i) + c(i)  !��/£

Ô�+,ª�_`E�/ß���j�F-�.F/���¾àb�
O\j
½~�& �¯oq�¶Æ[�¤r¤¯¤¥2Q�Oj��no

��s·ja(1:100),b(1:50),c(1:10)��s�jo
pClm�·¥·¥�2�ðñ|�t�
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��t�������t�����¾àb¾àb TU�X}f2Q& TU�X}f2Q& �'(�'(

INTEGER A(8),B(8)
!HPF$ PROCESSORS P(2)
!HPF$ ALIGN B(i) WITH A(i+1)  ! a9�
!HPF$ DISTRIBUTE A(BLOCK) ONTO P

DO i=1,7
B(i) = A(i+1)  ! wx�1~^��Q�

1 2 3 4

P(1)
A

1 2 3 4B

5 6 7 8

5 6 7 8

P(2)

INTEGER A(8),B(8)
!HPF$ PROCESSORS P(2)
!HPF$ TEMPLATE T(9)
!HPF$ ALIGN B(i) WITH T(i+1)
!HPF$ ALIGN A(i) WITH T(i)
!HPF$ DISTRIBUTE T(BLOCK) ONTO P

DO i=1,7
B(i) = A(i+1)

1 2 3 4A

1 2 3 4B
5 6 7 8

5 6 7 8

1 2 3 4T 5 6 7 8 9
P(1) P(2)

Ô,�-�.X¾¿[�du2& �2Q��
Ô��¾à>b�¾¿[�du2& �2Q��
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�������*�+,�-�.�)n�*�+,�-�.�)n

1. ��÷��X� ![�¤Xm¿

2. � ![�÷�����>��»l��ÙÚX,��

� I*�vQ*�+\Ñ Ä��F4�¹

� wxì+����wx�5�m¿

�¹���yÙÚz{F{)/�yÙÚz�{F|�{

� ¢£��©�j"B& )e���t�����X'(

� "B& Ä��t�����1?X¯éÄ�F-�.F/���¹
� R�6S\Ñ IJX}��,��l��]

~

� �

�8��È>


ALIGN

ALIGN ALIGN

DISTRIBUTE

"B& 

DO I=1,N      ! � !
DO J=1,N

A(J,I) = B(J,I+1)
��yÙÚzX,��

!HPF$ ALIGN A(J,I) WITH B(J,I+1)
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/01¯é���8��Î9�»���/01¯é���8��Î9�»���

real a(0:12),b(0:12)
!HPF$ DISTRIBUTE (BLOCK) onto P :: a,b
!HPF$ PROCESSORS P(4)

do i=1,11
b(i) = a(i-1)+a(i) + a(i+1)

enddo

0 1 2 3 4 5 6 7 8 9 10 11 12

0 1 2 3 4 5 6 7 8 9 10 11 12

real a(0:12),b(0:12)
integer :: map = (/4,(3,i=1,3)/)

!HPF$ DISTRIBUTE (GEN_BLOCK(map)) onto P :: a,b
!HPF$ PROCESSORS P(4)

do i=1,11
b(i) = a(i-1)+a(i) + a(i+1)

enddo

P(1):3£ÍjP(2),P(3):4£ÍjP(4):0£Í

P(1),P(2),P(3):3£ÍjP(4):2£Í

�BLOCK¯é���j¯é�8��q\j(& £ÍS � 1 )/ �8��ÈS + 1
��8��È)& £ÍSÙ�O\jØä��8��È�,��l��& £Í
S��2â2�f�j��fâ2â2�f�[���t�]

do i

do i

32

�� �Å[�/01¯é�� �Å[�/01¯éÄ�¹Ä�¹

1
2
3
4

1 2 3 4

CIDX

1  2   3  4  5

1 2 3 5RST

A

A� ��

REAL A(5),B(4),X(4)
INTEGER CIDX(5),RST(5)
INTEGER :: GB(2) = (/2,3/)

!HPF$ DISTRIBUTE (GEN_BLOCK(GB)) :: A,CIDX
!HPF$ DISTRIBUTE (BLOCK) :: B

B
P(1) P(2)

DO I=1,4     ! ô�
B(I) = 0.0
DO J=RST(I),RST(I+1)-1    !  I�z�AXwx

B(I)=B(I)+A(J)*X(CIDX(J))  ! � ���÷�
ENDDO

ENDDO

�¹����noe2Q�s,�-�.X¾¿
�
�
�
�
�
 

7,   Independent loop
Array a not aligned with home array; array copied
Array cidx not aligned with home array; array copied
Independent loop parallelized : b(i)                             

-Minfo : q4O\���/£Ot�[�Á¤¥2Q

�
 
!
Å
V

XY��

A�ô��
T�£Í�
XY��

6

1 2 1 3 4
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�� �Å[�/01¯é�� �Å[�/01¯éÄ½¹Ä½¹

1
2
3
4

1 2 3 4

CIDX

1  2   3  4  5

1 2 3 5RST

A

A� ��

B
P(1) P(2)

�
�
�
�
�
 

XY��

A�ô��
T�£Í�
XY��

6

1 2 1 3 4

REAL A(5),B(4),X(4)
INTEGER CIDX(5),RST(5)
INTEGER :: GB(2) = (/2,3/)

!HPF$ DISTRIBUTE (GEN_BLOCK(GB)) :: A,CIDX
!HPF$ DISTRIBUTE (BLOCK) :: B

DO I=1,4    ! ��
!HPF$     ON HOME(B(I)), LOCAL(A,CIDX)  BEGIN

B(I) = 0.0
DO J=RST(I),RST(I+1)-1  ! I���A���

B(I)=B(I)+A(J)*X(CIDX(J))  
ENDDO

!HPF$     ENDON
ENDDO

½¹�������pP���¾àb�����/£Xßà

7,   Independent loop
Independent loop parallelized : b(i)

-Minfo

�
 
!
Å
V
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4��;/���34��;/���3¯éE�'(=¯éE�'(=

Ô4��;/���3¯é�fn�,�-�.& \j
��E�mnfQ���!Q]
ÐÛ�Ý$°O,�-�.& X�¿ejÛ·�ÝO¯é

integer, allocatable :: map(:) ! opC& 
allocate(map(number_of_processors()))  ! �8��ÈS¯opC
n = 0 ! & ÈÉÊ���!
do I=1,number_of_processors()

map(I) = � !   I�z��8��È�&F[�£ÍS
n = n+ map(I)    ! & ÈÉÊ�D 

enddo
call realmain(map,n)  ! ����8.9:�4
end        
subroutine realmain(map,n)  ! ����8.9:

!hpf$ distribute a(*,gen_block(map)) 
integer a(100,n),map(number_of_processors())
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� ������� !�"#$%

� & '()*�+,�-�.
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� ����8.9:;<!$=
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..��F-�.F/���.��F-�.F/���¾àb¾àb
� �F-�.F/���¾àb�'(E�& �¯éX¾¿[���Å
e�j��E�j& �¯éX67[�

� ÅV)2�& �\j'(®O����tF�¾àb�¢£

� �¯éÅV�Ñ e�Q�& \è��,��l��

!HPF$ DYNAMIC  A ! DYNAMIC��� !"
!HPF$ DISTRIBUTE A(*,BLOCK)

DO J=1,N      ! ���#$:2
���%&'
DO I=2,N-1

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REDISTRIBUTE  A(BLOCK,*)

DO I=1,N      ! ���#$:1
���%&'
DO J=2,N-1 

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO

!HPF$ DYNAMIC A ! DYNAMIC��� !"
!HPF$ DISTRIBUTE A(*,BLOCK)

DO J=1,N !���#$:2
���%&'
DO I=2,N-1

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REDISTRIBUTE A(BLOCK,*)

DO I=1,N !���#$:1
���%&'
DO J=2,N-1

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO

!HPF$ DYNAMIC  A ! DYNAMIC��� !"
!HPF$ DISTRIBUTE A(*,BLOCK)

DO J=1,N      ! ���#$:2
���%&'
DO I=2,N-1

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REDISTRIBUTE  A(BLOCK,*)

DO I=1,N      ! ���#$:1
���%&'
DO J=2,N-1 

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO



37

..���F4�.���F4�¾àb¾àb
� ��F4�¾àb�'(E�Ñ X¾¿[���Åe�j�
�E�j& �Ñ X67[�]

� ÅV)2�& �\j'(®O����tF�¾àb�¢£]

!HPF$ DYNAMIC A ! (���)*+�,-DYNAMIC��� !"
!HPF$ DISTRIBUTE B(BLOCK)
!HPF$ ALIGN A(*,J) WITH B(J)

DO J=1,N      ! ���#$:2
���%&'
DO I=2,N-1   

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REALIGN A(I,*) WITH B(I)

DO I=1,N       ! ���#$:1
���%&'
DO J=2,N-1

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO

!HPF$ DYNAMIC A ! (���)*+�,-DYNAMIC��� !"
!HPF$ DISTRIBUTE B(BLOCK)
!HPF$ ALIGN A(*,J) WITH B(J)

DO J=1,N !���#$:2
���%&'
DO I=2,N-1

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REALIGN A(I,*) WITH B(I)

DO I=1,N !���#$:1
���%&'
DO J=2,N-1

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO

!HPF$ DYNAMIC A ! (���)*+�,-DYNAMIC��� !"
!HPF$ DISTRIBUTE B(BLOCK)
!HPF$ ALIGN A(*,J) WITH B(J)

DO J=1,N      ! ���#$:2
���%&'
DO I=2,N-1   

A(I,J)=(A(I-1,J)+2*A(I,J)+A(I+1,J))/4.0
END DO

END DO
!HPF$ REALIGN A(I,*) WITH B(I)

DO I=1,N       ! ���#$:1
���%&'
DO J=2,N-1

A(I,J)=(A(I,J-1)+2*A(I,J)+A(I,J+1))/4.0
END DO

END DO
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� ����tF�¾àbX¾¿l�f& \j_`E�,�-
�.�/ß)2�]
Ð ×d2� !�ä=X��ìÉ9��OP2Q
Ä¯él��Q2QÙÚO� ![�)|ñ�+¹

DO I=1,N      ! ���#$
DO J=1,N     ! ���#$

A(I,J) =0.0.

DO I=1,N !���#$
DO J=1,N !���#$

A(I,J) =0.0.

DO I=1,N      ! ���#$
DO J=1,N     ! ���#$

A(I,J) =0.0.

�c÷��\j��¥�� !ðñ2�Oj��ìÉ9\j�#¯él
��Q�& ÙÚ�Å�[�÷��O� ![�]_`E�,�-�.
�/ß���\j���s2¯éO�4g[��s2«&'2� ��
��o
l��]
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úúz�úz�Ä�¹Ä�¹

� ,�-�.X6sfQ��j$°X¯oej$°�S�
�O67[�]�~�$°óO\�~�,�-�.)2�
�s�[�] !HPF$ DISTRIBUTE  A(*,BLOCK)

REAL A(N,N)
DO J=1,N   ! �	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
CALL SUB(A,N)

!HPF$ DISTRIBUTE A(*,BLOCK)
REAL A(N,N)
DO J=1,N !�	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
CALL SUB(A,N)

!HPF$ DISTRIBUTE  A(*,BLOCK)
REAL A(N,N)
DO J=1,N   ! �	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
CALL SUB(A,N)

SUBROUTINE SUB(A,N)
!HPF$ DISTRIBUTE  A(BLOCK,*)

REAL A(N,N)
DO I=1,N  ! �	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

SUBROUTINE SUB(A,N)
!HPF$ DISTRIBUTE A(BLOCK,*)

REAL A(N,N)
DO I=1,N !�	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

SUBROUTINE SUB(A,N)
!HPF$ DISTRIBUTE  A(BLOCK,*)

REAL A(N,N)
DO I=1,N  ! �	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

!HPF$ DISTRIBUTE  A(*,BLOCK)
REAL A(N,N)
DO J=1,N  !�	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
DO I=1,N  ! �	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

!HPF$ DISTRIBUTE A(*,BLOCK)
REAL A(N,N)
DO J=1,N !�	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
DO I=1,N !�	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

!HPF$ DISTRIBUTE  A(*,BLOCK)
REAL A(N,N)
DO J=1,N  !�	
�

DO I=2,N
A(I,J) = A(I-1,J)

ENDDO
ENDDO
DO I=1,N  ! �	
�

DO J=2,N
A(I,J) = A(I,J-1)

:

40

úz�úz�(2)(2)
� D ,�-�.�¾¿X�©�j*�+,�-�.�67X��
ìÉ9�i¥Ç�

REAL A(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE T(BLOCK,*)

DO J=1,N      ! ���#$
DO I=2,N-1  ! ���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO

DO I=1,N      ! ���#$
!HPF$   ON HOME(T(I,:)), BEGIN

DO J=2,N-1   !  ���.#
A(I,J) = A(I,J-1)+A(I,J)

END DO
!HPF$    ENDON

END DO

REAL A(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE T(BLOCK,*)

DO J=1,N !���#$
DO I=2,N-1 !���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO

DO I=1,N !���#$
!HPF$ ON HOME(T(I,:)), BEGIN

DO J=2,N-1 ! ���.#
A(I,J) = A(I,J-1)+A(I,J)

END DO
!HPF$ ENDON

END DO

REAL A(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE T(BLOCK,*)

DO J=1,N      ! ���#$
DO I=2,N-1  ! ���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO

DO I=1,N      ! ���#$
!HPF$   ON HOME(T(I,:)), BEGIN

DO J=2,N-1   !  ���.#
A(I,J) = A(I,J-1)+A(I,J)

END DO
!HPF$    ENDON

END DO

ÔD ,�-�.X¾¿[�fn�
��t������'()¯é�¾¿

Ô��¾à>b�j�c���t�����
Xcde�jD ,�-�.X¾¿]
Ô��ìÉ9\j¾¿l�fD ,�
-�.����÷��X� !ej�
U��>��»�no[�& ��
Åe�jq45��� 9�& ¦
�Fs)j& �)�� 9�VW
±���$�-�X�s]
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úúz�úz�(3)(3)
� HPF��ìÉ9���6 ��ÉT�õ

REAL A(N,N), tmp(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE (BLOCK,*)  :: T, tmp

DO J=1,N      ! ���
DO I=2,N-1  ! ���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO
tmp = A
DO I=1,N      ! ���

!HPF$    ON HOME(T(I,:)), BEGIN
DO J=2,N-1   !  ���.#

tmp(I,J) = tmp(I,J-1)+tmp(I,J)
END DO

!HPF$     ENDON
END DO
A = tmp

REAL A(N,N), tmp(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE (BLOCK,*) :: T, tmp

DO J=1,N !���
DO I=2,N-1 !���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO
tmp = A
DO I=1,N !���

!HPF$ ON HOME(T(I,:)), BEGIN
DO J=2,N-1 ! ���.#

tmp(I,J) = tmp(I,J-1)+tmp(I,J)
END DO

!HPF$ ENDON
END DO
A = tmpp

REAL A(N,N), tmp(N,N)
!HPF$ DISTRIBUTE A(*,BLOCK)
!HPF$ TEMPLATE T(N,N)
!HPF$ DISTRIBUTE (BLOCK,*)  :: T, tmp

DO J=1,N      ! ���
DO I=2,N-1  ! ���.#

A(I,J) = A(I-1,J)+A(I,J)
END DO

END DO
tmp = A
DO I=1,N      ! ���

!HPF$    ON HOME(T(I,:)), BEGIN
DO J=2,N-1   !  ���.#

tmp(I,J) = tmp(I,J-1)+tmp(I,J)
END DO

!HPF$     ENDON
END DO
A = tmp

�÷��¡ØOj1ÙÚzO¯éef�
� 9�tmp)j& A±�(��X¢s)
�-�X�s]
�÷��ó\j1ÙÚzO¯él�f�
� 9�tmp�FPsj¯éÙÚ�Å
�[�DO I �÷��O� ![�
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¥¦§¨÷���cd=¥¦§¨÷���cd=(1)(1)

��s·j2�8��ÈO��[���jA(:,1)X�}[��8��È0CO��
[�)j��2eO��ðñ](�s·j10�8��ÈO��[���\���¢£)
�ON¾à>b)LOCAL��¾¿�2Q)jP(2)����w�ej���no

1A

P(1)

2 3 4 5 6A

P(2)

7 8 9 10

real a(10,10)
!hpf$ processors p(2)
!hpf$ distribute (*,block) onto p :: a

do i=1,10   
a(i,1)=a(i,2)

enddo

real a(10,10)
!hpf$ processors p(2)
!hpf$ distribute (*,block) onto p :: a
!hpf$ on home(a(:,1)), local begin

do i=1,10 
a(i,1)=a(i,2)

enddo
!hpf$ endon

2ÙÚz 2ÙÚz

¯él��Q2Q
ÙÚ\�:�X¾¿
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¥¦§¨¥¦§¨÷��÷����cd=cd=Ä½¹Ä½¹

Ô& �,��l�fÙÚ�XY\j¿SO\2â��6SXr�
�cd[�]
�¡©��s���¾à>b)������Xr����2eO���
X¾¿e��ãQ

!hpf$ distribute (*,block) :: a,c
do j=1,n

if(j .eq. 2)then
do I=1,n

a(i,1)=a(i,1)-b(i)*c(i,1)
enddo

endif
enddo

!hpf$ distribute (*,block) :: a,c
do j=1,n

if(j .eq. 2)then
do I=1,n

a(i,j-1)=a(i,j-1)-b(i)*c(i,j-1)
enddo

endif
enddo

Ô,��l�fÙÚ�XY�¿S���j��6S)�Å��ª�
2Qfnjd«2���8��È�67OP^jè�8��ÈO�
�[�fn���no[�ðñ|t�]
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÷��ó�& XY�/¶Æ�t���÷��ó�& XY�/¶Æ�t���(1)(1)

real a(12)
!HPF$ DISTRIBUTE (BLOCK) onto P :: a
!HPF$ PROCESSORS P(4)

do i=1,12,2
a(i) = c/cos(2.*pai/i)
a(i+1) = a(i)

enddo

�¿EÝ�XY�^��t���j& è¬��� 9��Fl��

1 2 3 4 5 6 7 8 9 10 11 12

do i =   1          3           5          7           9        11

real a(12),tmp(12)
!HPF$ DISTRIBUTE (BLOCK) onto P :: a,tmp
!HPF$ PROCESSORS P(4)

tmp(1:12:2) = a(2:12:2)   ! å(1)
do i=1,12,2

a(i) = c/cos(2.pai/i)
tmp(i) = a(i)

enddo
a(2:12:2) = tmp(1:12:2) ! å(2)

1 2 3 4 5 6 7 8 9 10 11 12
å(1)

HPF��ìÉ9���6 ��ÉT�õ

å(2)

@ø���+

@ø���+

& a

& a

�� 9�& tmp 1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12
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÷��ó�& XY�/¶Æ�t���÷��ó�& XY�/¶Æ�t���(2)(2)

real a(12)
!HPF$ DISTRIBUTE (BLOCK) onto P :: a
!HPF$ PROCESSORS P(4)
!HPF$ SHADOW a(1:0)  ! @®�¯�opC

do i=1,12,2
a(i) = c/cos(2.*pai/i)

enddo
!HPF$  REFLECT a

do i=1,12,2
!HPF$     ON HOME(a(i+1)), LOCAL   ! ��2eO@®�¯XwxOP�Þ)Xßà[�]

a(i+1) = a(i)
enddo

�÷��X¯oe�j°D�& �XY�^�X§±[�·j@ø���0CO
&'�ãQ� !�ðñ

1 2 3 4 5 6 7 8 9 10 11 12

@ø���

HPF/SX V2\j°�3~�¾àb���
^SHADOW¾àbjREFLECT¾àbjON HOME-
LOCAL¾àb)2eO�j÷��X¯o[�0CO
q4Oµ1�§¨X�s

1 2 3 4 5 6 7 8 9 10 11 12

a(i)

a(i+1)
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µ¶�$°�OS²�OÛ·����µ¶�$°�OS²�OÛ·����

� 1~�$°ÛÜe�Å[���S�,�-�.�
������2���]

!hpf$ distribute (*,block) :: a
real a(n,n),b(n,n)
call chg(a,n)   !   (1)
call chg(b,n)   !   (2)

:
end

subroutine chg(d,n)
real d(n,n)

subroutine chg_dist(a,n)
real a(n,n)

!hpf$ distribute d(*,block):
end
subroutine chg(d,n)
real d(n,n):end

!hpf$ distribute (*,block) :: a
real a(n,n),b(n,n)
call chg_dist(a,n)   !  (1)
call chg(b,n)           !  (2)

:
end

�È�÷�³�chg�¸�SdX¯ée2Q)
ÛÜe(1)Oj¯é[�)ÛÜe(2)O$°Û
Üe/´�E����no]

��S��ÁÇ�
¸�SX¯éef
È�÷�³���-
�Xg
ejÛ�¯
C�

$°��8�µ�.
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µ¶�gh& �OS²�Owxl����µ¶�gh& �OS²�Owxl����

� �~�gh& �Å�[�*�+& �,�-�.��
�����2���]

!hpf$ distribute (*,block) :: a,b
real a(n,n),b(n,n),tmp(n)
do j=1,n  !  (1)

tmp(j) = a(1,j)
b(1,j) = tmp(j)

enddo
!hpf$ on home(a(:,1)),local

do i=1,n  
tmp(i) = a(i,1)
b(i,1) = tmp(i)

enddo

!hpf$ on home(a(:,1)),local
do i=1,n

tmp(i) = a(i,1)
b(i,1) = tmp(i)

enddo

!hpf$ distribute (*,block) :: a,b
real a(n,n),b(n,n),tmp(n)
real tmpmap(n)

!hpf$ align tmpmap(i) with a(*,i)
do j=1,n

tmpmap(j) = a(1,j)
b(1,j) = tmpmap(j)

enddo*�+& ��Á
Ç�,�-�.e
fgh& ��-
�Xg
ejrQ
¯C�]ÄÞ��O
\»¶96S�ý
Ps��ãQ¹

�gh& tmpX¯ée2Q)×��÷��Oj
¯é[�)2~z�÷��O���no]
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µ¶& �OS²�O@ø����Ü���µ¶& �OS²�O@ø����Ü���(1)(1)
� µ¶�& �@ø����¢£2÷���OSt�j@ø�ÅV
�& �7·l�2Q��j@ø���\×��1¸0CO�Q]

real,dimension(n,n) :: f,p,q,r
!HPF$ DISTRIBUTE (*,BLOCK) :: f,p,q,r

do j=2,n-1
do i=1,n

r(i,j)=f(i,j)- (p(i,j-1)+p(i,j+1))
enddo

enddo
do iter=1,1000 ! /012loop

:
do j=1,n

do i = 1,n
q(i,j) = f(i,j)�(p(i,j-1)+p(i,j+1))

enddo
enddo

:
enddo

���ìÉ9����jq45�Þ��
s2×d!��Á�����t�]

real,dimension(n,n) :: f,p,q,r
!HPF$ DISTRIBUTE (*,BLOCK) :: f,p,q,r
!HPF$ SHADOW p(0,1)
!HPF$ REFLECT p   ! 34�56

do j=2,n-1
!HPF$   ON HOME(r(:,j)), LOCAL(p)

do i=1,n
r(i,j)=f(i,j)- (p(i,j-1)+p(i,j+1))

enddo
enddo
do iter=1,1000 ! /012loop

:
do j=1,n

!HPF$         ON HOME(r(:,j)), LOCAL(p)
do i = 1,n
q(i,j) = f(i,j)�(p(i,j-1)+p(i,j+1))

enddo
enddo

:
enddo
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µ¶& �OS²�O@ø����Ü���µ¶& �OS²�O@ø����Ü���(2)(2)
� OS�$°Ojµ©& �Åe�@ø����Ü���

common /com/a(100),b(100),c(100)
!hpf$  distribute (block) :: a,b,c
!hpf$  shadow b(1)

do i=1,iter  ! /012�7'
:

call sub1()
:                 ! b89:;<

call sub2()
:

do j=1,n
b(j) = t * b(j) + c(j)

enddo
enddo

subroutine sub1()
common /com/a(100),b(100),c(100)

!hpf$ distribute (block) :: a,b,c
!hpf$ shadow b(1)
!hpf$ reflect b

do i=2,N
!hpf$    on home(a(i)), local(b)

a(i) = t * (b(i) + b(i-1))
enddo

:
end
subroutine sub2()
common /com/a(100),b(100),c(100)

!hpf$ distribute (block) :: a,b,c
!hpf$ shadow b(1)
!hpf$ reflect b

do i=1,N-1
!hpf$     on home(a(i)), local(b)

a(i) = t *( b(i) + b(i+1))
enddo

:
end

@ø����ÅV& �jOS�$°Û
Üe±O¿El��Q2C�·jÛÜÝ
��)n�Þ)�ðñ
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µ¶& �OS²�O@ø����Ü���µ¶& �OS²�O@ø����Ü���(3)(3)
� ÛÜÝ��)n�);<!ðñ

� E±n¹÷��óOb�7·l�
2C�·jE±n¹÷���¡�
ÜÇ·j��;<!�ðñ

common /com/a(100),b(100),c(100)
!hpf$  distribute (block) :: a,b,c
!hpf$  shadow b(1)

do i=1,iter   ! /012�7'
:

!hpf$      reflect b
call sub1()

:                    ! b89:;<
call sub2()

:
do j=1,n

b(j) = t * b(j) + c(j)   ! b89:
enddo

enddo

subroutine sub1()
common /com/a(100),b(100),c(100)

!hpf$ distribute (block) :: a,b,c
!hpf$ shadow b(1)

do i=2,N
!hpf$    on home(a(i)), local(b)

a(i) = t * (b(i) + b(i-1))
enddo

:
end
subroutine sub2()
common /com/a(100),b(100),c(100)

!hpf$ distribute (block) :: a,b,c
!hpf$ shadow b(1)

do i=1,N-1
!hpf$     on home(a(i)), local(b)

a(i) = t *( b(i) + b(i+1))
enddo

:
end
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!hpf$ distribute (*,*,block) :: x,y,z,cx,cy,cz
real,dimension(n,n,n) :: x,y,z
real,dimension(n,n,n) :: cx,cy,cz
do k=1,n

do j=1,n
do i=1,n

ix = idxx(i,j,k)
iy = idxy(i,j,k)
iz = idxz(i,j,k)
cx(i,j,k) = x(ix,iy,iz)
cy(i,j,k) = y(ix,iy,iz)
cz(i,j,k) = z(ix,iy,iz)

enddo
enddo

enddo

!hpf$ distribute (*,*,block) :: x,y,z,cx,cy,cz
real,dimension(n,n,n) :: x,y,z
real,dimension(n,n,n) :: cx,cy,cz
real,allocatable,dimension(:,:,:) :: tx,ty,tz
allocate(tx(n,n,n),ty(n,n,n),tz(n,n,n))
tx = x; ty = y; tz = z  !  ��(3ú)
do k=1,n

do j=1,n
do i=1,n

ix = idxx(i,j,k)
iy = idxy(i,j,k)
iz = idxz(i,j,k)
cx(i,j,k) = tx(ix,iy,iz)
cy(i,j,k) = ty(ix,iy,iz)
cz(i,j,k) = tz(ix,iy,iz)

enddo
enddo

enddo

µ¶ì+�����OS�& �no[���µ¶ì+�����OS�& �no[���(1)(1)
HPF��ìÉ9���6 ��ÉT�õ

�3ÙÚzOBLOCK¯él�f& ¤¥j
«¯é��� 9��OS�& ��-
�l���
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!hpf$ distribute (*,*,block) :: x,y,z,cx,cy,cz
real,dimension(n,n,n) :: x,y,z
real,dimension(n,n,n) :: cx,cy,cz
do k=1,n

do j=1,n
do i=1,n

ix = idxx(i,j,k)
iy = idxy(i,j,k)
iz = idxz(i,j,k)
cx(i,j,k) = x(ix,iy,iz)
cy(i,j,k) = y(ix,iy,iz)
cz(i,j,k) = z(ix,iy,iz)

enddo
enddo

enddo

!hpf$ distribute (*,*,block) :: x,y,z,cx,cy,cz
real,dimension(n,n,n) :: x,y,z
real,dimension(n,n,n) :: cx,cy,cz
real, dimension(n,n,3,n) :: tmp,tmpcpy

!hpf$ align (*,*,*,i)  with x(*,*,i) :: tmp
tmp(:,:,1,:)=x; tmp(:,:,2,:)=y; tmp(:,:,3,:)=z
tmpcpy = tmp !  ��(1ú)
do k=1,n

do j=1,n
do i=1,n

ix = idxx(i,j,k)
iy = idxy(i,j,k)
iz = idxz(i,j,k)
cx(i,j,k) = tmpcpy(ix,iy,1,iz)
cy(i,j,k) = tmpcpy(ix,iy,2,iz)
cz(i,j,k) = tmpcpy(ix,iy,3,iz)

enddo
enddo

enddo

µ¶ì+�����OS�& �no[���µ¶ì+�����OS�& �no[���(2)(2)
���ÅV�& ºXj¯éefgh& ��-�[�Þ)Oj��úSX»¥[]
�&�\j�-�[�& Sj���8��È
Sj��ì+�j��|ñ1�¼½[�]
�¶¾�& Sj���8��ÈS�!Q1
�j&�\kPâ2�]
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� 8´5Á*�+>��»���|�;Q9:

��? ÂÃ¯äÄ5�Å§=

� 8´5Á*�+>��»���|��Q9:

��? !ÙÚ���j��F=

� /8´Á*�+>��»���|�;Q9:

��? Z,£Í=

� /8´Á*�+>��»���|��Q9:

��? ÆÇÈ�9:

�É
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� ÂÃ¯äÄ5�Å§=

�Þ�¿�9:\j�������É�t�F)ÊË2Q|ñ
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�������8.9:���8.9:��

� ÂÃ¯äÄ5�Å§= ^½ÙÚ��?

DIMENSION A(IMAX,JMAX),B(IMAX,JMAX)
!HPF$ DISTRIBUTE (*,BLOCK):: A, B

:
DO J = 2,JMAX-1

DO I = 2,IMAX-1
B(I,J)= f( A(I-1,J),A(I+1,J),

A(I,J-1),A(I,J+1) )
END DO

END DO

I

JyÙÚz^ÕäÖ?O& X¯o

�8��È±���\
��ìÉ9�q4o

^�8.9:/£?

�8��È�¦o�u� �8��Èy¦o�u�

ÎÇÏ�¡Ø°C�ª¤¥
Ù�E×�ªXD 
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8´5Á*�+>��»���|��Q9:Ó8´5Á*�+>��»���|��Q9:ÓØØ

� !ÙÚ���

�Þ�¿�9:\j���2¥·t�F)ÙÚ�\�¤�cd�
�ÉOjt�F)ÊË2Q|ñ�ÜÇ�]
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� ��F= ^½ÙÚ��?
DIMENSION A(IMAX,JMAX)

!HPF$  DISTRIBUTE (*,BLOCK) :: A:
DO J=1,JMAX     ! � !

DO I=1,IMAX
A(I+1,J)=f(A(I,J))

ENDDO
ENDDO
CALL SWY(A,IMAX,JMAX)

:
END
SUBROUTINE SWY(A,IMAX,JMAX)
DIMENSION A(IMAX,JMAX)

!HPF$  DISTRIBUTE (BLOCK,*) :: A:
DO I=1, IMAX     ! � !

DO J=1, JMAX
A(I,J+1)=g(A(I,J))

ENDDO
ENDDO

�������8.9:���8.9:��

I

J

�8��È�¦ �8��Èy¦

È�÷�³�-à��ÛÜeE
)´�E�ÛFì+����
X��ìÉ9�q4o
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/8´9:¦�Å�/8´9:¦�Å���ÏÏHPF/SX V2HPF/SX V2çq£¤èñçq£¤èñ

� /8´@®�¯Ä����¹

¯é

�8��È é�

�8��È é½
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ÙÚ£¤���� !ÙÚ£¤���� !(1)(1)

D ÅV�ÆÇ D ÅV%�ÆÇ

X(N)

do i=1,n
if(...)then

k=k+1
x(k) = x(i)

do i=1,n
k = ...
tmp = x(i)
x(i) = x(k)
x(k) = tmp

ÆÇ�ì�î�. ÆÇ��äs�¶ÙÚ& �O
�Á��C��
s2§¨\j&'
�â¯é� !
[��\ïð]

X(N)

E±�ñ�ef���6!
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ÙÚ£¤���� !ÙÚ£¤���� !Ä½¹Ä½¹

Step1 Step2 Step3
Fortran Fortran HPF

����������� � !�fn�
ÙÚ£¤

real*8  x(M)

real*8  x(M/P,P)
P:¯é� *YZ� 

���¾àb�Ò
���¯é� !

!HPF$ distribute x(*,block)

Þ�»����¢£
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ÙÚ£¤���� !ÙÚ£¤���� !(3)(3)

double precision X(N/4, 4)
!hpf$ distribute (*,block) :: X

�ÆÇ*�+�j� ��ÙÚXp�
ejòiefÙÚO¯o[�]

���*�+\,��Ç^jô�8��
È���ó�è¬X}~

�ì�î�.iô��\jõöô�8
��È�0CO�Qj���noX
zC�]

�ÆÇS�/01�2��j8��Î
9�»�ª�2Q��\jÆÇSX
01![�](Þ�÷���no)

X(*,1)

X(*,2)

X(*,3)

X(*,4)

P(1)

P(2)

P(3)

P(4)
D ÅV�ÆÇ

D ÅV%�ÆÇ

do ip = 1,4  ! �8��È
do i=1,n     ! ÆÇ

if(...)then
k(ip)=k(ip)+1
x(k(ip),ip) = x(i,ip)
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HPFHPF�BC�DE�BC�DE(1)(1)
Ô��#�DE$°\jô�8��Èøçù�ªX�[]µ�\)¥�2Q]
Ôú+���ûJNMSbO\j�~��8��È�ª�
�Üöl��]

double precision t1,t2
call etime(t1)
call jacobi(nn,gosa)

call etime(t2)
write(*,*)t2-t1

P(1)

t1,t2
P(2)

t1,t2
P(3)

t1,t2

write

Ôüý��³,���8.9:���j�ú�þ��¤¤���E±����j
#����úSXmn�]

��8��Èø�jÃ����E±\�2�fnj��úS��8��Èø��2
�ðñ|�t�]

�*��8��1�no[�ðñ|t�]

double precision t1,t2
call etime(t1)
call jacobi(nn,gosa)

call etime(t2)
��úS = f / (t2-t1)

P(1) P(2) P(3)

1000ú 1001ú 999ú

�¹
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HPFHPF�BC�DE�BC�DE(2)(2)
�HPF�üý��³,��O\jú+��s�e�Þ�9:Xúze�Q�]

real function gdtime(time)
real ltime(1),time(2),gdtime

!hpf$ distribute (block) :: ltime
ltime(1) = dtime(time)
gdtime = ltime(1)
end

P(1)
ltime(1)

gdtime

P(2)

gdtime

P(3)

gdtime

�HPF���DE$°HPF_WCLOCK()�r�ðñ(HPF/JA£¤)]
��S\��¸�Su»¶96S
�DE�¡�µ��ª¥��fnj8��É�Î9�»�t���j¶��
Q�8��È�Gu[�E±�	¿l��]
�(�����)q45�ª�¶Æ��
l��]

double precision t1,t2
call hpf_wclock(t1)
call jacobi(nn,gosa)

call hpf_wclock(t2)
��úS = f / (t2-t1)

Î�>
DE
call broadcast(t1)
call jacobi(nn,gosa)
Î�>
DE
call broadcast(t2)

HPF��ìÉ9���6 �
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