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1 LNMPORQSUT
, VXWZY5[]\U^2_a`XbDcBdEe ,MPI(Message

Passing Interface) fhgji�k�l�m�nUo5_qp�rts=uvBwPxzy2{hy iB| . }X~5ctlqmXnqo5_Z�����EWt��
,PU(Processing Unit) _z��_����aca����� x�y������� uZ������|�u , �h|�}����af��X�h|Z�¡ hc�¢�£��
|P¤Z�¥uZ�Z| . ¦�_]kh§ , ¨P©Zc�lPm]�5�ª�XW«��_ ���¬P fz®�¯±° , ²�³�� PU �Zfµ´�¶q�«| , ��|�i � ���¬P ®«¯h_µ·�¸tfµ¹�c�²«³�� PU º�»tfµ¼�§�|¥½P¾
u«¿PÀjÁÃÂ y it| [1].

�«��¬� ®«¯2�µ° y , Ä]Å2Æ�c
d�|¡Ç�È ��� c�d«|¡½P¾ [2] u���| . ¤�_z½�¾ �µÉ]Ê \
^ac«Ë]i y , Ì«Ía�«®�¯qf �]Î ° y ia| . Ï�Ð�Ñ�Ò �Ó É�Ê \]^tc«ËhÔh|�Ì�Ía��®�¯Z_«kZ§«c , ÄPÅ2Æ�_�½
¾hf�Õ�Ö�°µk�Ç�È �«� ctd«|�®«¯P½�¾hfz¿PÀ��q| .

w
k , ¤�_�®]¯P½�¾�_µ×�g]ØPÙP\P^af ��Î �U|�Ø]Ù±Ú�rÛ c�ÜPi y�Ý]Þ | .

2 ß@à2áBâ@QRãDäjáBâ:åDæBç=èEéEê@ë
Ç�È ��� chd�|ì®�¯�½P¾ � l�m��j�¡�±W��«f�n«o�í
�]î«V��ðï]ñ�í2��î�V�c�òZÔ , óPôZ_ Û r����af�õXöy«��� �±|«¤��ªc�d±e , ÷�øùîðú�ûªü«ý��]þ�_�ÿ��tf��� °�Ü«Ü�� ¬P Ò �«��¬P ®�¯af ��� ¤��zf
	 � c�°y ih| . °��Z° , Ä«ÅjÆ¥_µ½]¾«Ò � n�o�íU��î�Vì_ ���¬P �¡ï�ñ«í5��î�V�_�ï«ñ ¬P _���hf����µc �±x�y
ËDe , ï]ñ]í5�Pî�V�_µ¯�� ¬ c�n]o�í5�Pî�V�_ ��� �� ���tþ ��� Âq��i . ¦�_Pkh§ , � PU _ �P� ��� c� uZ�h| Ó É�Ê ��\]^�Ò«¯��«�q|���� , Ï����±ö�| � _�ï�ñ�!�"µ_ ¬P u
#��%$  Ì�Íh� ����¬P ®�¯Pu
Ò { �«i .

¤�_�&('±f*)�+��q|�½�¾�kh§ , nPo«í2��î«Vh�ðï�ñ
í5�]î«Vz_ �«��¬� f�, ¬ c%-�«�q|P¤���ch°µk . ¤
Â±chdae ��� �]� _ � chd�|�ï�ñ�_(!." ¬� _(#���u
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/ !�Ò { | . 0��]½�¾PÒ �(1 rh[*�� ¬ _�2�r43�52î6 f87�õ��t|�kP§µc8�9�ìc(%�h° y i�k�u ,
��: _%2�r

3�55î 6ì� � ¯ ¬� �<; Þ�y Ó�= c�>UÁ�? , , ¬ c%
�«�q|]¤h��c�&�'Z��� x k .Ó ÉPÊ \�^hc(@��X|ªÇ�È �«� chd�|�®�¯P½P¾�_(A9B
f(C�£�c4D«� .

1. MPI �U� �aWµ�«fzn«o�íj��îzV]�ùï«ñ�íj��îzV�c
ò�E

2.
Û r���F��±fµõXö , �PnPoHG ïPñ�íB�]î«Vµ_ �P�¬� f(-�±° , IJF-Kje _4L É �«��¬� f�¼h§�|

3.
��: _�n«oMG ï«ñ«í=��î�V�_ ��� F��tfì¯����X| ,

¤�_ ¬���� F��Zf
N%OUÁP$t��i �«��Q4R ï«ñZf�ST(UWVYX9Z.V �q| .

4. 2 Ò���k���í5�Pî«V�_�L É �«��¬� c 3 Ò���k��
í2�Pî�V �«� F��±f4[Xö , ¦�_�\�]af�®�¯ �]��¬ � ��| .

3 ^`_Rç2è�aWbdc�édegfh r�i«u]®�¯Z_«k�§�_�n�¯jS�r 6 f(kµ���X|]¤�� �l-m Ò�½  u��-�a|]¤h�¥Ò���| . ¦±¤zÒ C n�o�Ò�p Ý
Á Â±k4@�q«�j�¡�±W���c(@X° y ¿]À]½P¾�cZd xzy ®�¯
f �M� k�§�_�Ú�r Û f�r�#�°µk . ÏtÚ�r Û � @�q��=�
�±W��]c4@�° y�s-t )�uHG º Q )�uaf � i , n�o�Ëtdv ï«ñ�í5��î�V�_ ����¬] n«¯]�=�ª�tW��Z� � í=��î
V �«� Fz��-���=�¥�±W��]f.wyx��«»]�q| . ¦Z° y 
��z]ý��jÆ¥®�¯ �]�h¬� f�o`{�° , � PU _�®]¯|\Pn
o}G ï�ñ ¬� �ðn]o�@�ï�ñ�;hf4~-D«�q| .

CP£Pc�¤�_�Úµr Û f*� x k ����¬� ®�¯h_(��Âqf(D
� .

1.
h r�i�u�@�q]�=�ª�aW��«f(���

2. ÏaÚµr Û u�@�q]�j�¡�XWµ�%�UÆ n]o�G ï�ñ«í=��î
V ����¬� 1 rh[«f
-����|��ìr�Y�f�{*�

3.
�]��� Fz��-�tf �M� �¥r�Y�f�{*�

4. {4�X°�kj��r�Y�f�S U*��� Û ° ,
��� ° y � � WT rh[�f
-�

5. ��n«g]�=�¥�±W��]f �«�
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6. ®«¯ ����¬�
� f-{*�
4 á��
Ï]½�¾�_4�
�Z_�k�§ , ���4� U(��� raV 98[3] _ �«�¬� f�®�¯�° ,

�P�]�h¬� ��_�;��Xf ��� . �-� \P^� C�£�_�ïEe Òh�h| .

•

É�Ê \]^2� Ó É�Ê \]^|���hc�Ü�i yP����
PentiumIII800MHz×8�
PentiumIII500MHz×4,800MHz×4

• MPI/LAM 7.1.1

• GCC 3.3.5 -O3

�
1:
É�Ê \]^�Ò�_ ��� z�ý

�
2:
Ó É�Ê \�^�Ò�_ ��� z�ý

�
2 c�D��td � c Ó É�Ê \�^�czËµi y � ¿�À�½�¾ ����-�
1% CP£�f*Da° y Ë2e , 0-�]½P¾P_ 2.6 � 25.3% �

Æ ®�¯����]_P�z��uP´XÆ Â=| . 0��«½P¾]_ PU4 � 7 _� � � n�o � ��_ � chd�|�ï«ñ�!." ¬P f4� � ° y i
�«i�ÿ-�af4~±° y ia| .

�
1 _ É�Ê \]^Z_
z�ý�Ò � ¿

À�½�¾�u�� 9% _ � � Ò]�Ue , 0���½�¾]_ 0.6 � 7.5% �
;��q° y �<�|�hf4  { ?Y¡=��° y ° wPx�y it| . ¤µ_¢¤£ �

,
Û r��Z_
¥t§�_��¤F«c�Ë�i y , ÷tøùîìú�û�¦�îV u�§P�±°��]i�k�§ , ï]ñ�!j" ¬� u�§��a°��]ia¤t�

�
3: PU7 c�ËhÔ�|�}�Ü�_«ï�ñ�í5�]î�V�_�ï�ñ ¬P

c��Z|h�<¨ � Â2| .
�

3
�

PU7 _P�h|�}PÜ�_«ïPñ]í
�Pî«Vzc�ÜPi y ï�ñ ¬� _�N�O±f(D±° y it| . ©�ªP©
_«ï]ñ ¬� �8@�q=��° y L É f±��|zkZ§ ,

�|: c%«Pü
c«�h| �  _
©�ª�¬�_�ï«ñ ¬P ��  { i � � u��tö y
° wd� .
ï«ñ ¬P ©�ªP©�_ 1 r�[ � L É ����¬] c(t§���i
d � cz�q|¯®-°�±]u�²|³U�J���±Æ Â5| .

5 ´�µ±O
Ï�¿�ÀP½�¾hctdXe , nPo�í2�Pî«V��¥ï]ñ]í2�Pî«Vz_����¬P f�, ¬ c4��«�±|]¤��ðÒ Ó ÉPÊ \�^tc�Ë�Ô�|
®�¯ � � f(>qÁ�?Ã�±|]¤�� u]Ò { k .

w k ,C n�oZf�@
q5�µ°µk�®�¯aÚ�r Û f�r�#�°�k .¶ ¬�_%·�' ��¸ §P���%¹ / ïPñ ¬�%º _
@�»=� , Ï¼ Ò � ���
� U4�-� rXV 98 _4±]Ò ��� f �ax k�u , ¦
_(½h_*� U%�-� raVª�j�¡�tW���c4@��±|8�%�qf ��� ¤
� , ¦�° y h r
i�c�¿�D��a|ª·�¸ZfP� x ��¾*¿�O��±|«¤
�¥Ò���| . Ï�®«¯P½�¾hf�g�i y ²�³�� PU ��Ë±d v °
�%$tf¯#�´«Ò { |�d � c��±|«¤��µ� ¶ ¬�_*·�'PÒ���| .ÀÂÁ�ÃdÄ
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