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1lm�X�Xn²X� ¡T2lm�Xop¡X� q 

3wx²r�Xst#$%&²X¡T4uvst� �\wx 
 
 
� yz{';�opNXmn|o�}~ËHp�9 Building-Cube Method m�!T7E*+

���#v@�;#�>�'�Å��mst�Imh�j�	�-l¼�'�.º������

���Hl>N0;2'��\Ã�p+��Ao���\oþþÄl¼�äº)�º¶

Building-Cube Method '��ð�x�A����\�9m��Â�Op0;2��9mUVoT

�HjkÅ��Hp����jþ-���l¼ 
 

� ?@

� �
';�opNX (Computational Fluid Dynamics: CFD) ¶7�ABPº ;LAo�'

¡¢mâ�o�sÅT�'E£j !�¤¥rÂð�¹oÉ¶¦x�ð�ÃkÉE-�H�-l¼

o�o§úº¶��w'Z�¨\j©-TCFD 'ª��jE-�Hp��ð�9Ã«t¬nmU

	�-l¼��ð�9¶Aj®p¤¥º'¯û+°'�±ºE-�H+É+²p¹''T)�

9j¶³´ð�öùTZy¯ûµ9A-²p¶·¶¹AkÅT��x�Ã�¸*j#>3Ljº

ÈlA-¹�È+DºÃÄl¼»¼*j��Ã���\»H½»l¾°T��ð� CFD ¶�'

��x�'¿ÀË'ººñDj+läAÃ·ÁËHl¼ä¹opÂº��T��ð�9'Dºm

ö�oþþË�j��t/'µ�û&ÃA��Â�Op�9Ao� Building-Cube Method 
(BCM) Ã}~ËHp [1]¼)�9º¶äHÆºjÄÅaÆj�»lZ[º4
$�+³´ð�ö

ù [2]T���#v@�;#�>jsílZ�Ç�� [3] mÈùop¾�TstwÉÊÅ'¦Ë

�opµÌ [4, 5]TstwÍÎÊÅ'¦¸ÏoµÌ [6, 7]T/>é>IJ>ÐKÑ'ÒÓµÌ [8] 
�' EÃ�PºsÅT�p+ CFD ]ÔAo�'(Õmâ�oþþÄl¼ 
� �.TBCM mE-p���#v@�;#�>'7Öj×í��Ø+�ºT7E�'Âº��

¶>N0;2'ÙKÑÃÚÛºÈ+-Ü�Ao���\oþþÄl¼ÝK6;.Þbj(ßÉ¸

ÏµÌºÄH½ÆÊo¹T¦¸Ï+oHÁ'µÌj¶�àC'á�+0;2ÃâYºÄl¼ãD

½ä�'stwÍÎÊÅ'¦¸ÏoµÌ [7] º¶åæµÌ'p	'�àC0;2Ao�ç 1000
$%�3�'�àC0;2m��o�-l¼)µÌjsílð�º;¶ç 1èººÄÅTéjä

'$%�3�Êí[ûA�N'®�<mêëok¹A»lAT¿¯ûì�º¹ç 1.6 TB A¦Ï

já�+¹'A+²�oÆ¹¼äH�á�+0;2¶¿Àj$��;ém�í»lÊíº+ÉT

#v@�;#�>h'0;2�>Nj��l�/ÃÚÛºÈ+É+läA��T���Çm��

lYîj¹+Å¹l¼>N0;2ÙKÑ'Ü�¶ BCM jï�ðÄÆñÉ#v@�;#�>jò

�oT#v@�;#�>'���\jÄ�O��ómôõ+ÉËHl��ºÄlA-Dl¼ 
� �äº)�º¶0;2ÙKÑ'��j�»läHÆº'�Å��Ao�TBCM '��ð�x

�A����\�9m��Â�Op0;2��9mUV»lAA¹jT�'����jþ-��

�l¼CFD kÅ��HpopµÌ0;2'��9Ao�TäHÆºjåæ;ç���m,²p�

9 [9] öT¶÷��µm,²p�9 [10] Ã}~ËH�-l¼o�o BCM '¶ø' 1 þj÷.

÷/ù��ð�_ú��Lc'ûEÃÄÅT�'ð�¶0é2L���Öjsíl?��L' 3
yü�'ýþA�DläAÃºÈl¼Ë�jT����\�9Ã��'�)�mé¸o�0;2

m��»l�.Top¹Æp�)�m¹²�sÅT�)�jþ-���Aop'��4é;Ãù

�»l¼opÃ²� BCM mE-pop#v@�;#�>jA²�����\�9¶��jrE

Ã�¨ºÄÅTo�¹����j�!p��Ç¹�	ºÈlñ�+�9A-Dl¼�äº)� 
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º¶����\�9Ao�DEËHT�þ CFD �' E
ãm��Éëþ�åæ;ç���

¿ìmh�j0;2��9mxùop¼�o�äHÆº' BCM ' E
ã����Hp���

¦Ë�opµÌ0;2Tskt¦���Ë�opµÌ0;2jrEoT�'��m��op¼ 
 
 

�

� )�9º¶�����pº÷.÷/ù��ð�mûE»läAºT#v@�;#�>jsíl

ä��5;���5ª��'»��'��º��m¿À\»läAmn|o�-l¼Ë�j�q

Í�\mð�º¶+É��H���jrEoTH��'.�<m�+÷�j»läAºT���

BC���'� '��Ë¹�²�-l¼ 
� � 1 j BCM ºE-l��ð�m�»¼oHÁ¶Ä;'�.pH��j�$ËHTäH� 1 þ

1 þm cube A�Pº-l_� 1 �c¼�H�H' cube ¶��.×jð�º;'÷o-��ð�T

»+� ÷.÷/ù��ð�m�!o�sÅTäHm cell A�Pº-l_� 1 "c¼ BCM ¶
��ð�Ãëþ¶·m�'ÆÆ%È#-ºsÅTZ$%ð�'³´öù5Zy¯ûµ9'��+

&�5¿À+��x�A-²pDºmëþ¼ Ë�j BCM º¶ cube x�jkÅ�qÍ�\¹

��j&�ºÈT�þ cube �'.�ü'Ã÷o-äA��Z-BC\�Ç¹�	ºÈl¼+s 
cube jklH���$¶;���óº'(���Êíº¶+ÉT����mr?+)ûº�µ

ºÈlA-¹ººª��js-�¹*+m,Dl¼AÅ�í)�'Í�ºÄl0;2��js-

�¶ä'���$9Ã-Y+.$m�po�sÅTÌÍmy/º��l¼ 
 
 

   
� 1� Building-Cube Method jkl0ÊÅ'ð�öùã_�µcubeT"µcellc 
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� 9��:;A<

� BCDE�FGHIJK& LMN

� �åæ;ç���¿ì¶��-²X�IºDEËH�-l1���]ÔºÄÅT¶j CFD
'�Ijs-�¶ð�Í�\ [11]T234�> [12]T5o'67> [13] +°jDEËH�-l¼

)¿ìjkÅ�N1�¶8Ê4;ù�ºÄl§9ù�ATZÊ4;ù�ºÄlÌÍù�j�µË

Hl¼¿ìjk²���Hp§9ù�j�o�«:*j¿ìm78»läAºT1�mÊ4;j

 !��µ»läAÃºÈl¼ 
� � 2 j 2yüopµÌ0;2j�o��åæ;ç���¿ìm78op��m�»¼ääº

¶÷.÷/ù��ð�mDEop�;ÊÅ'opµÌ0;2_ð�º; 256<256c'¹ Ío

.×[ûmãjAÅ_� 2 �cT¿ìm78o�-l¼��'¿ìº��Hp8Ê4;ù�m§

9ù�A�+»äAºT0;2¶¿ìä' 4 �' 1 'ÙKÑ_ð�º; 128<128c'§9ù�

AT4 �' 3 'ÙKÑ_ð�º; 128<128 ' 3��c'ÌÍù�j�ËHl_� 2 h¦c¼

¿ìª'0;2º¶§9ù�¶¿ìä0;2A¾=(!�>mëþ�.TÌÍù�'ëþ�¶H

ËÉ+²�-l¼ä'äA¶T�?ãjA²poHÁ'/�L@;'¾AP°Ã8Ê4;ù�j

UçËH�sÅTAjZÊ4;ù�'/�L@;ÃHË-äAm�o�-l¼Ë�j§9ù�j

�o�«:*j�åæ;ç���¿ìm78»läAÃºÈT1�¶«t§9ù�AÌÍù�

j�ËHl_� 2 "c¼«:*+¿ìjs-�¹ö¶ÅÌÍù�'ëþ�¶HË-¼)ã��

�ËHlk¹jT�Bj�)�mëþ1�js-�¶¿ìª'§9ù�¶�ÈÉTÌÍù�¶H

ËÉ+l¼ 
� � 2 "º�op¿ìª'ù�¶� 3 j�»k¹jT§9ù�j§-CmDTE-Cm�A»l

dx�A�+»äAÃºÈl¼ä'dx�m Eop����\�9Ã Embedded Zerotree 
Wavelet (EZW) ��\ [14] ºÄl¼F'¿ìãmGÆDlAT�Bj�)�mëþ1�º¶d

x�'Hj§-Ð;Iº¶�Ã�ÈÉ+ÅTAjH��Hl¾°�ÃHËÉ+lTA-¹J×

ÃÄl¼�o� EZW ��\º¶ä'KÅmDE»läAº0;2m��»l¼+s)��\�

9¶¹A¹A��j�o�}~ËHp¹'ºÄÅT2 yü?��L0;2m��Ao�-lÃT

äHm BCM Ã�ÅL¹ 3yüú��L0;2�Aýþ»l'¶��ºÄl¼Æp� 3���Ë

Hlk¹jT�åæ;ç���¿ìº
6>$'AHpdx�mxM»lj¶��.×º(!

;Êí0;2Ã+íH½+�+-A-¹&çÃÄl¼o�o BCM js-�¶»��' cube Ã
��º(;' cell më²�-lp	Tä'&ç¶Ü�j+�+-¼� 4 j BCM mE-��p 2
yü�;ÊÅ'opµÌ0;2_Ío.×[ûcAT�'�åæ;ç���¿ì��m�»¼

BCM '��ð�x�'s��º�åæ;ç���¿ìÃ cube ¿¢º78ºÈlÊíº+ÉT

Ïj
6>$'AHpdx�mxMo�Ç*j��\»läAÃ�¨A+l¼ 
� +s EZW ��\º¶�NAo�N;mAl�.T����'opµÌ0;2¶�Bj7;º

Älp	Tä��Ao�<�\m78o�-l¼<�\¹Ç	p��78�Ojþ-�¶yPº

Ì�»l¼ 
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� 2� 2yüopµÌ0;2_Ío.×[ûcj�»l�åæ;ç���¿ì'rE 

_�µ¿ìäTh¦µ1?¿ìªT"µ2?¿ìªc 
 

 
� 3� §9ù�j�»l«:*+�åæ;ç���¿ìkÅxMËHldx� 

 

  
� 4� 2yü BCMopµÌ0;2_Ío.×[ûcj�»l�åæ;ç���¿ì'rE 

_�µ¿ìäT"µ1?¿ìªc 
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� 9��:;AO

� 0;2��'(K>34�$¶äPºUVop�åæ;ç���¿ìA)É EZW ��\º

ÄÅTä��Ao�<�\Tª��Ao�0;2ÙKÑmË�jQ#»lp	'/>�4?;�

�\mRí�-l¼)� º¶�åæ;ç���¿ìj Cohen-Daubechies-Feauveau 9/7 å
æ;ç��� [15]T/>�4?;��\j�>é=;S; [16] mE-�-l¼Æp<�\¶F

�'bº�ËHlµ 
 

    
q

real
integer

qq round        (1) 

 
�bjs-� qreal ¶�N1�Ao�'7;Tqinteger ¶>NAo�'N;Tround ¶TUV�N

;\'W;ºÄl¼<�\m�!��N0;2¶¦�Aj��ËHTXq Ã<�\ª'0;2Ù

KÑA0;2$%'��;IÝImY¸»l¼Xq ÃHË-¾°<�\ª'0;2$%¶ZëË

HlÃT>NËHlN;'�Ã�ÈÉ+läA��0;2ÙKÑ¶�ÈÉ+l¼AjXq Ã�È

-ÁÂj¶<�\ª'0;2ÙKÑ¶HËÉ+l¹''T�'0;2$%¶8É+²�oÆ¹¼

)�º�»��
ãjs-�¶<�\$%�3ÙKÑm�[oå[¹oÉ¶�[o[ûm(�A

o� Xq = 1.2<10-4 AoTË�j Capizzano [17] '�qÍ�\'|\m]´jo�oHÁ'[

^j !�<�\$%�3ÙKÑj-�îím8+²�-l¼ 
 
 

� 9��:;PQ

� RST"5UVWPQ9��":;

� BCM¦Ë����opµÌ=;I [4] mE-� ONERA M6ÉÊÅ'oHÁm��oT��

HpopµÌ0;2m��op¼��jE-p_ cell;¶ç 2100BººT^`»l0;2ÙK

Ñ¶ 1®�<ÄpÅç 85 MB_¿¯ûì�cºÄl¼êa<ºÄlbûTc´<_3 ù�cT/

�L@;'� 5®�<mêa»lÁÂTÂ�'0;2ÙKÑ¶ 1 $%�3ÄpÅç 430 MB A+

l¼#v@�;#�>jsíld�e;AfDg¶7�hij(ßÈT�H�H 0.84 A 3.06j
AR¸op¼ 
� ��äªº'd�e;�>skt�ó�Nk;�>'lmm�H�H� 5T6 j�»¼��ª

'0;2��¶T��ä'0;2A¾=(!�>Ã��H�-läAÃW��Hl¼Æp� 7 j
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ãº¶¦Ë�opm�Å
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 (yourhost)$ ssh 9:�2ø@gen.isc.tohoku.ac.jp   

  The authenticity of host 'gen.isc.tohoku.ac.jp (xx.xx.xx.xx)' can't be  
   established. 
  RSA key fingerprint is fd:c2:9a:11:xx:xx:xx:xx:xx:xx:xx:xx:xx:cd:53:9f. 

  Are you sure you want to continue connecting (yes/no)? yes &'

  Warning: Permanently added 'gen.isc.tohoku.ac.jp,xx.xx.xx.xx' (RSA) to 
   the list of known hosts. 

9:�2ø@gen.isc.tohoku.ac.jp's password: DB3C� &,

  Last login: Mon Apr  1 09:26:11 2012 from gen.isc.tohoku.ac.jp 

  [9:�2ø@gen ~]$ 
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 (yourhost) $ ssh –X 9:�2ø@gen.isc.tohoku.ac.jp &'

� 9:�2ø@gen.isc.tohoku.ac.jp's password: DB3C�
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¬�(4/&%Ú�´òc¢£j¦C§��7�FfC�b����¬�(4/&%Ú�´ò�¯Ú%/>´41�¯%2µ%ñ,'«ÁÂQ:��

��èØ�ß<k¨j®�¬�(4/&%Ú�´ò� íò/,)'(´)� �%2µj�Ç�7�FfC��dNFB�CO�Ý<�£Ó

��NFB�COÇÈj��c�YH�O�Ðâã£Ó��º»¼½¾ ¿ÀÁÂjÉÊ8c¿³º³¼» b���

�

� �(4/&%Ú�´ò�7�FfC�=� 0//¯'°±±²²²³(4/&%Úw´ò³´4ñ±²(µ(±ç´²)Ú´%5'�

�

�(4/&%Ú�´ò�¿³º³¼» j�����

�

�

�������	
����
��������� ��������������� !"#$%
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� �()&òj~FB�p�HC_�FdÅC§�F�`<�c$��ep�C_�F�I����Ó�	��ß�*

$���XFICb�:ÑÒ�Ý<���jcdç,w(%)��³»³9�Jº»¼½³»º³º½ ppCBKb��¢£j¦C§��

7�FfC��d�(4/&%Ú��´òj��ëì�NFB�CO��£Ó����4()5´²�Ø+'/,1j9:�!	�NFB

�COîç«�ó»��®jNFB�COb��b��NFB�COÇÈj��c��YH�O�Ðâã£Ó���

�

� ç,w(%)�7�FfC�=� � 0//¯°±±²²²³5,w(%)³´4ñ±îç±�

�

� �()&ò �NFB�COÄ���d�()&òjþ���� �������()&ò��j9:�� �S?�9:b�����

�

4()5´²'�b�:�����"# �«ç,w(%)��³»³9®�

�

�

�

�

�èØ����j9:��

� èØ��bc��b��4()5´²�Ø+'/,1ëìj¬�¼¼³%¯¯�NFB�COÓ�����jbdèØ��jþ���

������ �()&ò ��j9:��S?�9:��b��d$� �ep�C_�F�`<�c��j��ß�*�

�ß�*$���tj�ßcd� ������� ,���� ����� j���I�xk1~��A(['.9ºT

Ð×�Ú§mK>$�;Lo�áDE�Ë-¼�

�

�

�

�

�

�

�������	
����
�������������
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�

�

BCDCEFGHCI� Ø�ï��

�

å´4/4%)�»±Ø��î��±Ø��:�

� � � �\]mn^=hNohp� � H1I�
�
� � � �y]hNohp� � � JA=?K8;5AD�L>9�12�

�

�

JKEFGHCI�íò¯4,''�ó»»�

�

å´4/4%)���î���:�

� � � �\]mn^=hNohp� � H1I�
�
� � � �y]hNohp� � � JA=?�K89D8T�I;U9A9V�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

������

�������	
����
��������� ��������������� !"#$%
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stuvwx������ H1I�
�

�Ø�J�5%)2,5�Ø2(,)/(>(2��(w4%4+Kcd\]mn^=j��	6�jyj_iHOC_�Fefghaj:�

��Q�TU��y]hNohpb���Ø� �:�����`<�d�w	yj^=�O�pPaj����

àÓ������ý�	\]mn^=efgha�:������b���� j`6	yj^=6��|�

�������

�

¡aW¢�£�

¤¥ÕC�jU¦�aWÝK<=�É�§¨È�©ªj�©ª«��O�¬¼ Ç®zJqÛÈK�¬¼ 

Ç®zJo¯ÈK�|°¬	 Ç®zJo¯ÈK�±|°¬	 Ç®zJo¯ÈK�LCp²U¦�tj�

:³Ï´K6x�µ6Ç®z�tj�:�yjµ6�yj¶6�½ ·ì¸�¹È:jyj¶6È�º»�

¼½�BehNF¾y�¿À¾y�Áy��C��×ÂÃ!�Ç®zjÄ�Åj)Æ�ÉÇù�ÑÈ6É�aÊ}

^Ë�ÌA�ÍA�6Î6x��Ï^��ÐFDhX�pÆ�ÍA�ÑUËwx�º»�ÒÓ6x 
�

¡JK{|¢�£�

aWÝK<=�¬ ¼  Ç®zJqÛÈK�©ªj�©ª«��O�LCp²U¦�tj�:³Ï´K6x�

Áy��C�Ô×ÂÃ!� �

�

�

!
,
-./
0��

� å´4/4%)�»±Ø�� �� 'ò>�»�'ò1¯(>�»�

î��±Ø�� �� 'ò22�'ò1¯(22�
�

MN-./
0�

� å´4/4%)��� �� >���1¯(>���

î��� �� 22�1¯(22�

�

�

�

�Ø� hNohpcc�b�pF�Ó����@Ac¿�h�*$�á/��

�

EFDNOc�Õ�JKEFGHCI�bÝ�����

efghajEFDNO�Í��cd¥Ca¦C§j¬BCDCEFGHCI_B`a Ø�ï� 9:ÖN�d

¬JKEFGHCIj9:ÖN��Ðâã£Ó���

�

!
,
-./
0^�-,�c�

 [gen00 ~]$ sxf90 source.f� � � ·��L¯ ASLÃ�>�ËHÆ»

 [gen00 ~]$ sxf90 -Pauto source.f� BC¯ ASLÃ�>�ËHÆ»

[gen00 ~]$ sxcc source.c
 

�

�

�

�

�'(�)(*+�-,���

]^qr�

�������	
����
�������������
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MN-./
0^�-,�c�

 [gen00 ~]$ f95 source.f

¸CTC++}¹'ÁÂ¶TÝçéæ��mºùopªTf95 º ASL6Kç6�m�>�»l¼

[gen00 ~]$ cc -c source.c � �

 [gen00 ~]$ f95 –cxxlib -nofor_main source.o -laslcint -lasl                                                                                  
�

�

�

�

�çå×zj�YH�O�ØÙ�������
�

� ��YH�OcdJKEFGHCI«ñ,)³('2³/´0´µ&³%2³¶¯®j¢£j~FO��p�*$���JKEFGHCI

�fgNFÄd%24´4,%5E�F�bÐÚ£Ó�¼�
�
�
�
yCzXZXH{|�

� � � � � � � � � � � � � � ±&'4±%¯±�Ø�ï1%)ï'&¯,4±�çå±�Ø�±¯5>±� �

�

yFEFGG|�

� � � � � � � � � � ±&'4±%¯±�Ø�ï1%)ï'&¯,4±�çå±î��±¯5>±� �

�

�

¼1%()³¯5>� � � °�aW¢�Û�Ü ¼6Ý�

� � � � � � J¤¥ÕC�jU¦�aWÝK<=�É�§¨È�©ªj�©ª«��OK�

º1%()³¯5>� � � °�aW¢�Û�Ü º6Ý�

� � � � � � J¬' Ç®z«qÛÈ®K�

½1%()³¯5>� � � °�aW¢�Û�Ü ½6Ý�

� � � � � � J¬' Ç®z«o¯È®�|°¬	 Ç®zJo¯ÈK�±|°¬	 Ç®zJo¯ÈKK�

¿1%()³¯5>� � � °�aW¢�Û�Ü ¿6Ý�

� � � � � � JLCp²U¦�tj�:³Ï´K6xK�

�1%()³¯5>� � � °�aW¢�Û�Ü�6Ý�

� � � � � � Jµ6Ç®z�tj�:�yjµ6�yj¶6�½ ·ì¸�¹È:jyj¶6È�

� � � � � � �º»�¼½�BehNF¾yK�

�1%()³¯5>� � � °�aW¢�Û�Ü�6Ý�

� � � � � � J¿À¾y�Áy��C��×ÂÃ!�Ç®zjÄ�Åj)Æ�ÉÇùK�

91%()³¯5>� � � °�}^¢�� �Ø�Ø���9:jÖÞ�

� � � � � � JÑÈ6É�aÊ}^Ë�ÌA�ÍA�6Î6x��Ï^�� ÐFDhX�pÆ�ÍA�  
       ÑUËwx� º»�ÒÓ6xK�

ó1%()³¯5>� � � °�JK{|¢�Û�

� � � � � � JaWÝK<=�¬	 Ç®zJqÛÈK�©ªj�©ª«��O�¬	 Ç®zJo¯ÈK��

� � � � � � � LCp²U¦�tj�:³Ï´K6x�Áy��C��×ÂÃ!K�

�

�

�

�

�

}~/�c�

�������	
����
��������� ��������������� !"#$%
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�t������� JJA=?K8;5AD�L>9�12���JA=?�K89D8T�I;U9A9V�
�

�%/0B,('%)� >´4�Ø�c�íîjßNDL�C�FB�EFGHCI:�ý��ÉÇùÓ�ky]hNohpà

b���%/0�B,4),Ú��(w4%4+cd)/,Ú ehÆ�L�Ca:�ÉÇùÓ�kyj<=hNohpb���

�

�%/0B,('%)�>´4�Ø��`á�%/0�B,4),Ú��(w4%4+��â���hNohpc¢£j��$b���

&�%/0B,('%)� >´4� Ø��`á�%/0�B,4),Ú� �(w4%4+j��Í�j�oOCRF�Í��cdS¢�j¨j��

�Ø� �¨â��������Ø� cdéWãäå�_F:�ÉÇùÓ�khNohpb�jbdS¢�b*�

�d�Ø�j9:��æl�����

�
�
�
�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

JA=?K8;5AD�L>9�12� �!
,
-./
0��

� å´4/4%)�»±Ø�� �� 'ò>�»�'ò1¯(>�»�

î��±Ø�� �� 'ò22�'ò1¯(22�
�

JA=?�K89D8T�I;U9A9V� �MN-./
0��

� å´4/4%)��� �� >���1¯(>���

î��� �� 22�1¯(22�

�

�

�

���Ø� «��OdÝKjaW<=�

����îB� ýü�EFGHCI:¬	 Ç®zd©ªjwx�

Ø2%����îB� ¬	 Ç®zd©ªjwx«���`�JK8d����Ø�ân®�

���îØ� «��OdÝKjaW<=jkljXÆXC§DÆ_FghNohp�

��¤���Ø� RªXÕp:jJK8 ���Ø� «>´4�Ø�jl®�

î���Ø� ���Øj îNFIL�CB�

Ø���Ø� BDCB���ØJ�î���Úñ´4(/01���ºâãK�

åå�� Ù���íî��Já�Ø$±î¤�ç���Øî�½³¼jNFIL�CB�èÍåå��

��¤åå��
Ù���íî��Já�Ø$±î¤�ç���Øî�½³¼jNFIL�CB�èÍRª

XÕp:jJK8 åå�� «>´4�Ø�jl®�

�í�Ø� ÝKdghLjJÕU�d6éhNohp�

�%4�í�Ø� ÝKdghLjJÕU�d6éhNohpjJK8� J���`�JK8K�

Øè��í¤� |°êÝKë×)ÆjqÛÈ�OÅ�

�¤��îB� YZ[©ªjwx�

�'(�)(*+�-,���

�������	
����
�������������
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�

�

�

�hNohp�pF����cdEFDNOÏ�ìe_�F�íA�����

t�u�jpF�:ìe_�F�Í��c�YH�O�Ðâã£Ó���

�

!
,
-./
0� IH�HFKn��op��

 [gen00 ~]$ sxf90 source.f -llapack -lblas�

 
 

 
 

yJA=?K8;5AD|�

Ù���×zj�YH�O�ØÙ�������

JKEFGHCI«ñ,)³('2³/´0´µ&³%2³¶¯®�fgNFÄd¢£jE�F�bÐÚ£Ó���

 
�
!
,
-./
0�1234 �̂

 [gen00 ~]$ w3m /usr/ap/MathKeisan-man/SX-9/J/index.html
 
�

yJA=?�K89D8T�I;U9A9V|�

� �¢£j�¤��âi���£Ó���

NF`O�B�� =� � 0//¯°±±²²²³òÚ'´>/³2´1±¶¯±¯4´5&2/'±()/,Ú±¯,4>Ú(w±1µÚ±�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

]^qr�

}~/�c�

�������	
����
��������� ���������������� !"#$
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�

�

� � � � �

�

±@Ïb6rst^=efgha�� WA655;AD�4�

�

$%&''(%) epîB�_B`a�� � WA655�;8��

�

o�@öc�ïðefgha�� � WXXJ���

�

ñ:uvwxefgha� � J1F:JA9<�E�J1F:JA9<�J8D=A=�

�

uvwx:ñ:epîB��L����� J1F:�A=9AD�

�

yz{|efgha�� � � JA=?8YA=;<A�

�

\]mn^=òê�� � � JHZIH[�

�

~CIwx_B`a� � � 1H1�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���	
���

�������	
����
�������������
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��������wx�'(�&� WWA655;AD�4�
�

$%&''(%)cdî%4),ñ(,ï�,ÚÚ´)Y]j�´¯Ú,�·ó���ôõÓ�k6rst^=efghaDÆ�C§b

����ö�àk�±@ÏbÕ~O�`á÷@ÏbÕ~O��îC��������

�

� WXFICj$%&''(%) �cd¢£j`6	¿ø�*$����

� � � � ù�ÉY ¼�JK�bjJK{|�Ý�d�ÝÏ½júû���b���

� � � � ù� B�hÆRLMNOJ`FîhpLMNOK�ü:jý~~FB��{����`$dLMNO�PQÏ½�

�úûÓ�����

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� $%&''(%)»��¤,î³»¼�

�

�

�

$%&''(%) jepîB�_B`a���$%&''�(,² �ØÙ�������

¢£c$%&''(%)9:ÇÈjý�b���

�

��-}��

$%&''(%) jNFeÆ�LMNOcdþ�r�� ³2´1������� J%=� ,º�»¼³2´1�K�

�

&NFeÆ�LMNO�4()5´²'j²~FIb:��k�ßdþ�r³2´1jLMNOc4()5´²'bc�

ÝLMNO�Ò�Ó��kld��<�7oO�pÆ�	�bNFeÆ�LMNO��Ý�	�`6Ð�_£

Ó����kdLMNOr\�L�b ñ,)�r\��Þ�c�BECÕC��íA�dr\��£Ó���

�

ñ,)³('2³/´0´µ&³%2³¶¯��fgNFÄd� '&wñ»� E�F��dEHCä��Qefghaä�íA����

�`$dÅÆRp�²B�����ÝÓ�����

�

�

8����:<>Y�n��op-}���

�56US�4 -}����hi�cn�gop������ :<>Y�n���o �

[gen00 ~]$ subg09 a16 e2_01 

�

56US�4 -}���g��p¡/
�

�

EHCä�

«§�o�hB®�

9:��î��y�

JJKyK�

î��Ï½� XÕp�NP���

J$�+/,'K�

� � � � � � %'�� ¼� � � ���� ¼�� � � �

� � � � � � %ó�� ó� � � ���� ¼ºó� � � �

� � � � %¼�� ¼�� � � ���� º��� � � �

�

� � � � ~CIjY�Ó	��`$	���EHC�xy��£Ó���

�

�
 !¢!a�£
¤��

]^qr�

�������	
����
��������� ���������������� !"#$
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R ¥¦§ �¨MN����g�

WXFICb�C�B����$%&''(%)bcdó�kc¼�JKbjJK{|���b��Y�

	6rjwx�
�Ð�:£Ó���

�

� � ó�kc¼�JKb�Ý���cdOC�X�_�F��()µ�»E�F�j©{�9><ªMN��������

� � � Ö�Qj�ßcd`EB�²~FIb��Ý��d�$%&''�(,²�bcNFeÆ�LMNO:����

j �()µ�»�',2/(´)�j7����£Ó���

�ÝÏ�cd'&wñ»�E�F�bEHC� AR��kc� A�¨��íA��£Ó���

�

«^¬`���g�

�Ý��¬XÕpË��$	���6²hC�	<k�ßcd� �()µ� »� E�F�� ©J8Yª�bQ:XÕp

Ë��q��£Ó���

�

�¨MN®¬`� �¨W[�fgn¯°��±ahi�c� 8����:<>Y�n��op��

[gen00 ~]$ cat e2_01.com ²���±ahi�c�³´n$µ�

 %NProc=16    ²�MN�
 %Mem=16Gb    ²�¬`�� � �

 # RHF/6-31G(d) Pop=Full Test 

 Formaldehyde Single Point 

 0 1 
 C   0.   0.   0. 
 O   0.  1.22  0. 
 H  .94  -.54  0. 
 H -.94  -.54  0. 

[gen00 ~]$ subg09 a16 e2_01 

�

��¶·�

^=��T���dNFeÆ�LMNOä�þ�r³Ú´ñ��Í!��k��LMNO� J%=� ,º�»¼³Ú´ñ�K�

:�Ó����^=���c1ldî��Ï½	�j^=¢Q:Ë�¾��ËÌ¨���â������

I��T	��d�jLMNOj���� ¬�´41%Ú� /,41()%/(´)� ´>� $%&''(%)� »�³��6XÆXC§�P

QÓ�����

�

LMNOj�������� /%(Ú� E�F�bÑÒb�����

�

[gen00 ~]$ =A;T�8����:T>S�
� :
 Job cpu time:  0 days  0 hours  0 minutes 30.7 seconds. 
 File lengths (MBytes):  RWF=   11 Int=    0 D2E=    0 Chk=    8 Scr=    1 
 Normal termination of Gaussian 09 at Mon Nov 1 12:00:00 2006. 

�

��LMNOj��	�Çcd�YH�O��Ðâã£Ó���

�

�������	
����
�������������
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¸b±�¹�ahi�c�

R�Æ�îNF�LMNOcd~L�O�b:�Ó����LMNO«³Ú´ñ LMNO®`$��	���P

QÓ�d^=jq$q�q���������kl	��Q:Ó����R�Æ�îNF�LMNO�P

Q���cdOC�X�_�F� �()µ�»�E�F�j� ©F?@ª¸b±�¹�ahi�cº��������

�

�

�

WXFICW� ¼��9:��z�¢£j������*$����

�

� � � �ãruv��`�ù]jï��Ü§8�Ö�_�F �¼��ó�

� � � � $%&''(%)�»���',4!'�¤,>,4,)2,�

� � � � $%&''(%)�»��è¯'�¤,>,4,)2,�

� � � � $%&''(%)�»��è)Ú(),��%)&%Ú��0//¯°±±²²²³ñ%&''(%)³2´1±�

� � � � $%&''(%) efgha�`�Ërù]^=�YH�O� =� "# $%&P8�

� � � �'b��Ërù]^=�(�CP�YH�O� =� ) *+$,� �

� � � �'b��6r_iHOC_�F�(�CP�YH�O� =� ø-I.$,� �

� � � $%&''(%) efghab]/ËÌù]�^=ù]�Ï� =� "# $%&P8�

�

�

�

WA655;AD ��¹!a�!%&� WWA655�;8��
�

$%&''�(,²��cd6rst^=efgha�$%&''(%)�jepîB�_B`ab���

4()5´²'���d4()5´²'��('/%��4()5´²'�9���()&ò�0ªjD�EF	�b�:�d�Q~CIj:�d^=

��j�1ù�½ ·b�Ý6���b�����

�

�

�

�³»³��

�

�

�

9:Ð2�jÇ�d�$%&''�(,² j îçï¤è��3�P��k�����

�

9:45�

� �67Y]¸jÇ�

�

îçï¤è�cd�Öyb��$%&''(%)9:89:�¥Ca¦C§`$7�FfC���Ð0�j�d;XFI

C�bqÛ<$�����£Ó���

�

�

� � � � �

NFB�COÇÈd~CI:�ÇÈ	��Í��cS=�YH�O�kc¢£j>��Ðâã£Ó���

�

?HCpF�B�$%&''��(,²��=� � 0//¯°±±²²²³0&Ú()µ'³2´³¶¯±'´>/²%4,±ñ%&''(,²±�

�

�

}~/�c�

£
¤��

¥»¯¼½�

� ]^qr�

�������	
����
��������� ��������������� !"#$%
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MN-./
0 S8D:;5<:=>?>@6:A<:B7 � WA655;AD ���n��op¾¿�

�

� � � ¼³��Q~CI:�Äd$%&''(%) jNFeÆ�LMNO¬³2´1���²�BîC������

� � � º³� NFeÆ�LMNO�� ñ,)³('2³/´0´µ&³%2³¶¯��r\�����

� � � ½³�ñ,)³('2³/´0´µ&³%2³¶¯��fgNF����� � � � � �

� � � ¿³�'&wñ»�E�F��`$wx��Ý�����

� � � �³���LMNO�r\�$%&''�(,² b�������

�

� � � �R�Æ�îNF�LMNOJ³20µKcd$%&''(%) jMC`Fp`FE�F�� >´4120µ��`$:zÃJ³>20µK��
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��`6�	$��k�$¤¤��cd¢£j`6	¿ø�*$����

�

5� g09ög033456&+°mE-p¦@�*<�\X��j(ß-�T�\Xbº�ËHlx�

ö» @¼m³´*j½¾oÆ»¼

5� ø¿x���>\o�T�'ÊÀja�»l» @¼mT�%>#ÁL'¦Âj�.Ã�m�

>o�TàÄ*jÂ���lC0ó½¾�LÅ�Ñ&ÃÆÇËH�sÅTÈ¼X�¨ºÄ²p

{É�F�'» @¼³´½¾m8¹äAÃºÈÆ»¼�

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� ¼¼³»¼�

�

�

�

� 9:ÇÈcXFICj¥Ca¦C§«0//¯°±±²²²³''³('2³/´0´µ&³%2³¶¯±%¯¯Ú(2%/(´)±ñ441¼¼³0/1Ú®�ÐÚ��
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�

 
 

� $¤¤�j���Í��cd��èÈI�Ërù]ïðNOP«0//¯°±±ñ441³20,1³/´0´µ&³%2³¶¯±æîí±®dù

]o�@öc�ïðj4,w¦C§J0//¯°±±ñ441³20,1³/´0´µ&³%2³¶¯±Ø¤�Ø±$¤¤�³Ù��K�âã����Ó��

�kd$¤¤� efghacÁÂÓ��ôõ�Hl�������9:Èj��qÊ��ËÌ�Q��cdô

õ��¬R�������]l����J¬R���OB=´0)´µS1³/´0´µ&³%2³¶¯K�
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¤��
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GRRM11mE-��pù�m��»lAÈ¶Ty'k¹+abºTÊò�, 3456&�, version
�_GRRM>N'logIJKL]¬cm%EËÌAo��Ço�ÉÊË-¼ 
 

 
� ÆpTGRRM 3456&jÆÇËHpÝ3#�>'ÌÍjþ-�¶T�H�H��'ËÌm]¬o

�ÉÊË-¼äH�'Ý3#�>mDEo��p� ù�m��»lÍj¶Tyj�» GRRM jW»

lYþ'()ËÌ(1)-(3)sktT�j�ËHp�Ý3#�>j� »lËÌm%Eo+íH½+ÅÆ

OP¼ 
 
GRRM:  
(1) K. Ohno, S. Maeda, A Scaled Hypersphere Search Method for the Topography of Reaction Pathways on the 
Potential Energy Surface., Chem. Phys. Lett., 2004, 384, 277-282.; (2) S. Maeda, K. Ohno, Global Mapping of 
Equilibrium and Transition Structures on Potential Energy Surfaces by the Scaled Hypersphere Search Method: 
Applications to Ab Initio Surfaces of Formaldehyde and Propyne Molecules., J. Phys. Chem. A, 2005, 109, 
5742-5753.; (3) K. Ohno, S. Maeda, Global Reaction Route Mapping on Potential Energy Surfaces of Formaldehyde, 
Formic Acid, and their Metal Substituted Analogues., J. Phys. Chem. A, 2006, 110, 8933-8941.
2PSHS:  
S. Maeda, K. Ohno, A New Approach for Finding a Transition State Connecting a Reactant and a Product without 
Initial Guess: Applications of the Scaled Hypersphere Search Method to Isomerization Reactions of HCN, (H2O)2, and 
Alanine Dipeptide., Chem. Phys. Lett., 2005, 404, 95-99.
SCW: S. Maeda, K. Ohno, Conversion Pathways between a Fullerene and a Ring among C20 Clusters by a Sphere 
Contracting Walk Method: Remarkable Difference in Local Potential Energy Landscapes around the Fullerene and the 
Ring., J. Chem. Phys., 2006, 124, 174306/1-7.
LADD, NLowest, NRUN: 
S. Maeda, K. Ohno, Structures of Water Octamers (H2O)8: Exploration on Ab Initio Potential Energy Surfaces by the 
Scaled Hypersphere Search Method., J. Phys. Chem. A, 2007, 111, 4527-4534. 
Frozen Atom: 
S. Maeda, K. Ohno, Lowest Transition State for the Chirality-Determining Step in Ru{(R)-BINAP}-Catalyzed 
Asymmetric Hydrogenation of Methyl-3-Oxobutanoate., J. Am. Chem. Soc., 2008, 130, 17228-17229. 
External Atom: 
S. Maeda, K. Ohno, K. Morokuma, An Automated and Systematic Transition Structure Explorer in Large Flexible 
Molecular Systems Based on Combined Global Reaction Route Mapping and Microiteration Methods., J. Chem. 
Theory Comput., 2009, 5, 2734-2743. 
OptX: 
S. Maeda, K. Ohno, K. Morokuma, Updated Branching Plane for Finding Conical Intersections without Coupling 
Derivative Vectors., J. Chem. Theory Comput., 2010, 6, 1538-1545. 
ModelF: 
S. Maeda, K. Ohno, K. Morokuma, Automated Global Mapping of Minimum Energy Points on Seams of Crossing by 
the Anharmonic Downward Distortion Following Method: A Case Study on H2CO., J. Phys. Chem. A, 2009, 113, 
1704-1710.; S. Maeda, K. Ohno, K. Morokuma, Exploring Multiple Potential Energy Surfaces: Photochemistry of 
Small Carbonyl Compounds, Adv. Phys. Chem. 2012, 2012, 268124. 
 

WXXJ�'(�&�ÉÊËÌÍÎ·Ï$Ð�Ñ^ÒÓ�

Satoshi Maeda, Yuto Osada, Keiji Morokuma, and Koichi Ohno, GRRM11, 

Version 11.01, 2011. 
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� �çå×zj�YH�O�XFICj¥Ca¦C§��âãb�����

� � � $¤¤�efgha9:ÖN��

� � � $¤¤�j�ÝÇÈ«67Y]�NÅC�N²FBXFICÛ®�

�

� WXFICW� ¼��9:��z�¢£j������*$����

    $¤¤�¼¼��',4��%)&%Ú«Tê8®�
�

�

�

�

�

�

Ô^ÕÖ���'(�&� JJ1F:JA9<�E�J1F:JA9<�J8D=A=�
�

�Øî³�%42�cª��¹È�`�±ë×ñ:uvwxefghab��U¸·b��9:Ó�É¨VW�

 !���efghaj	ÍbdtjX��wxc¢£jô$±����ö�àk<������

±ë×³YU×³ÛY³Z[ü³\[ü³]^³_`a³�b±ë×³ì¸±ë×bc�©cj¬

�³ãä`a�_`aj¬�³_��Qj¬��

�Øî³�%42��,)/%/�cdñ:uvwxefgha�%42jdefep³îB�efXÆ����dª��¹Õ

~Oj:��`áwx��j���Ý�����

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� �Øî³�%42�±�,)/%/� º»¼º�

�

�

�

�%42 jepîB�efXÆ����d�,)/%/ jg���Øî³�%/4%)� ¨ØÙ�������

�

�

�

�

��-}��

�%42 j�QLMNOcdþ�r�� ³5%/� ������ J%=� ¶´w�)%1,³5%/�K�

�

ñ,)³('2³/´0´µ&³%2³¶¯ �fgNFÄd� 4&)�1%42 E�F���QLMNOä�íA��Ý�����`$d

ÅÆRp�²B����wx�Ýà�����

JÅÆRp�²B�c� AY�J�%42ü:dî��Ï½���dÉYXÕp ¼�$�K��6EHC�	�Ó���K�

�

B>U�DAY8:×A=�n��op-}���

�96D�YA9< -}����hi�cn�gop������ :×A=�n���o �

 [gen00 ~]$ run_marc -jid job_name -v n 
� � � �

�

}~/�c�

�
 !¢!a�£
¤��

]^qr�

96D�YA9< -}��������

�������	
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96D�YA9<����Ø����

ìe_�F� hi�

ï¶(5�Jï¶K�¶´w�)%1,� � JhjK� �QLMNOä� ¶´w�)%1,³5%/��íA�

ï2¯&ky� 2¯&Ï½j���

ï,4�

JïK�

+,'J~L�O�K�

)´� �

ÅÆRp�²B�	�E�ÑÒ����

ÅÆRp�²B��k���	�����

ï&',4�Jï&K�&',4�)%1,� MCN�oOCRF� &',4�)%1,³>��íA�

�

�

tjgjìe_�Fcd¬�YH�OîÛ�efgha�Q�Ãe ��� �ïº��Ðâã£Ó��� �

�

� ���¶·�

ÅÆRp�²B���T���dl�¢£j`6	LMNO�:�Ó�����
�
� � � � ¶´w�)%1,³´&/� � Jwx��K�

� � � � ¶´w�)%1,³Ú´ñ� � JwxfgK�

� � � � ¶´w�)%1,³/¼�� � JîB�LMNOK�

� � � � ¶´w�)%1,³'/'� � JB`CIBOîC�LMNOK�

� � � � ¶´w�)%1,³w%/20�,44�Ú´ñ� J²hCfgK�

�

wxÏjíA�`<�d�jg�¨LMNO�:�Ó�����

t��jLMNOjý�cd¬�YH�O î Ûefgha�Q�Ãe ��� �ï¼��Ðâã£Ó

��� �

�

�

ÙÚÛÜ� �8P;=�D6YU89 �

wx��LMNOJ�¶´w�)%1,³´&/�Kj���*��1%42�,ò(/�)&1w,4��`$dI���T�k�d²hC

�T�d�k²hC�Tj�ßctjmn�à�$����

�

ÙÚÛÜnÝÞop�

�=A;T -}��� B>U�DAY8:>6=��ßàn$µ �

�

 [gen00 ~]$ tail job_name.out 

*********************************************************** 

MSC.Marc Exit number 3004

check marc exit passed 
[gen00 ~]$ 

�

�

� �

�

�

�������	
����
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�T2ø� hi�

� � � � � � ½»»¿� I��T�

� � � � � � � � ¼½� �Q~CI�~CI²hC�ÍPÓ�k��

º»»¿� \cUÂ�õo����d�kcûc\ü��p�B

�±IA��p�B�	<�����

� � � � � � ½»»º� íA�kp�N�Oy¸bpq�	���

�

�jgj2ø�Í��cd¬�YH�OîÛ�efgha�Q�Ãe ���Ðâã£Ó���

�

�

�

J8D=A= �áÄ�

�,)/%/ j���cdJKEFGHCI�ÛÜ��Þ���� >´4²%45()ñ�j@A�Ý6h��*$���

�,)/%/º»¼º bcÊ$� �r:������stjîÚ%''(2� $� c 1,)/%/³2Ú%''(2 ��6E�F�bÐ9

:b�����

�

 yourhost$ ssh -X  DEòÎ�@gen.isc.tohoku.ac.jp
   : 

 [gen00 ~]$ mentat _� GUI¯c�

�

 [gen00 ~]$ mentat.classic _Classic¯c�

�

����� �âWlmã��

�,)/%/ �bÕ~O�:��dwxjklj@A�Ý<kÄd�

IoXYHC� �wx§�o� � ïu� �ÊZ� � ïu�wxINe�xy� ïu� ��Ý� � ïu� ��Ý«¼®� �

� � � � ��6v:�����bdÅÆRp�²B����wx��Ý�����

JÅÆRp�²B�c� AY�J�%42ü:dî��Ï½���dÉYXÕp ¼�$�K��6EHC�	�Ó���K�

WCOÅCXYHC� �LMNO«å®� � ïu�:�P�� ïu� � �%42�Q³³³� �

�����bd4&)�1%42E�F�:�QLMNOJ�³5%/�LMNOK�:������b�����

�

�

����� �FTA55;< ã��

�,)/%/ �bÕ~O�:��dwxjklj@A�Ý<kÄd�

XNFXYHC� � ðè�Ø� � � ïu� � � ¤��� � � ïu� � � '&w1(/¼� �

� � � � ��6v:�����bdÅÆRp�²B����wx��Ý�����

BI`FÆ�XYHC� � å�íØ� � ïu� � � ��¤î������å�í� �4¤�í� �

�����bd4&)�1%42E�F�:�QLMNOJ�³5%/�LMNOK�:������b�����

�

��¹!a�'ä±��J8D=A=�åæ������
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�

�

�

JA9<�

�YH�OíÛ�©ªÓ����%Æ�dJKEFGHCI�

ñ,)³('2³/´0´µ&³%2³¶¯ j±&'4±%¯±�Øîº»¼»±1%42º»¼»³º±5,1´±�*$����

EGC��Ð9:£Ó���
�

J8D=A=�

�YH�O¬MCNÖN���©ªÓ����%Æjef_§wLMNO�d�

JKEFGHCI ñ,)³('2³/´0´µ&³%2³¶¯�j�

±&'4±%¯±�Øîº»¼»±1,)/%/º»¼»³º±,ò%1¯Ú,'±1%42�&ñ±�*$����

EGC��Ð9:£Ó���
�

�

�

�

�çå×zj�YH�O�ØÙ�������
�
��YH�OcdJKEFGHCI«ñ,)³('2³/´0´µ&³%2³¶¯®�j¢£j~FO��p�*$����

JKEFGHCI�fgNFÄd%24´4,%5E�F�bÐÚ£Ó���

 
gen:±&'4±%¯±�Øîº»¼º±1,)/%/º»¼º±5´2± 
� � � � 1%42�º»¼º�5´2�4,Ú,%',³¯5>� °� ¤,Ú,%',�$&(5,«º»¼ºTê8®�

� � � � 1%42�º»¼º�5´2�&',4³¯5>� °� �',4x'�$&(5,«º»¼ºTê8®�

� � � � 1%42�º»¼º�5´2�4,Ú,%',�¶¯)³¯5>� °� ppCBÖN�«º»¼ºéWê8®�

 
T-�YH�O� � ±&'4±%¯±�Øîº»¼»±1,)/%/º»¼»³º±5´2±�

� � � � ´Ú%³¯5>� � � °� �´Ú&1,��=�0,´4+�%)5��',4�)>´41%/(´)�

� � � � ´Úw³¯5>� � � °� �´Ú&1,��=íÚ,1,)/��(w4%4+�

� � � � ´Ú2³¯5>� � � °� �´Ú&1,�î=�4´ñ4%1�)¯&/�

� � � � ´Ú5³¯5>� � � °� �´Ú&1,�ç=�',4�Ø&w4´&/(),'�%)5�Ø¯,2(%Ú�¤´&/(),'�

� � � � ´Ú,³¯5>� � � °� �´Ú&1,�í=ç,1´)'/4%/(´)��4´wÚ,1'�

 
y-J�Øî³�%42º»»½8K� � ±&'4±%¯±�Øîº»¼»±1,)/%/º»¼»³º±5´2±¶%¯%),',±�

� � � � ´Ú%³¯5>� � °� �Û�|��`áMCNCËÌ�

� � � � ´Úw³¯5>� � � � � � � � � °� �Û��¹hNohp�

� � � � ´Ú2³¯5>� � � � � � � � � °� îÛ�efgha�Q�

� � � � ´Ú5³¯5>� � � � � � � � � °� çÛ�MCN�oOCRF�`á¿zOCRF�

� � � � ´Ú,³¯5>� � � � � � � � � °� íÛ�%Æà�

� � � � ),²�>,%/&4,'³¯5>� � � � °� Ê¢�ÖN��

� � � � 1%42�&ñ³¯5>� � � � � � � °� MCNÖN��

� � � � 1/�0,Ú¯�4,>³¯5>� � � � � °� �,)/%/�º»»½�{OepLMOFB�

� � � � ò',2�%55,)³¯5>� � � � � °� �EHXF�¼����

�

�

�

�

�

��c�'(�&�

}~/�c�
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çèéêr�'(�&Ô^��¹!aëhaìb�� JJ1F:�A=9AD�
�

�Øî³�%/4%) cdª��¹Èuvwxefgha��Øî³�%'/4%) :���ôõÓ�kepîB��L����

b��WXFICbc�%42 j9:��îC���kl��C�B�������

�Øî³�%/4%)�cÑ�jî�ç�|���7NO��NFICL�CB�¡��dIÑb|~	î�ç×"j

NFîC����b��Ó��}�k¿ø���dý~�jXÆ_H:�¢�q�1ù¢����d��%42 �

j�yü�ý������������

�

�

�

�Øî³�%/4%)º»¼º³º³¼�4()5´²'8$�()&ò8�

�

�

�

9:45«¢£j45��Õ��k����Ç®�

� �YZ[\]^=_B`aj9:�2ø�è<���Ç�

� �WXFICb�C�B�����%42 jepîB����9:��Ç�

� �67Y]¸jÇ�

�

9:Ð2�jÇcdRS9:TUV�b�)�ßàá£Ó���

�

�

�

�íîï�'(�&� JJA=?8YA=;<A�
�

�%/0,1%/(2% c Ø/,¯0,)�4´Ú>4%1 �`<�:��kdefghiFgòê���kyz{|_B`ab���

�%/0,1%/(2% j¢�cdyj^=d0ø^=dghLFÆ�B��6 ½ Í�Yzb�d�j ½Í�	c�	<�

Q�q��NFIL�CB�ØÙ�������

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� ,4'(´)�ó³»³¿�

�

�

�

JA=?8YA=;<A�áÄ�

yWlm ã|�

$�8j �%/0,1%/(2% j���cdJKEFGHCI�ÛÜ��Þ���� >´4²%45()ñ�j@A�dL�

F�DBj@A�Ý6h��*$����

�

yourhost$ ssh -X -L 7100:gen.isc.tohoku.ac.jp:7100 9:�2ø@gen.isc.tohoku.ac.jp
:

[gen00 ~]$ mathematica
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�

y%¡!aã|�

yourhost$ ssh 9:�2ø@gen.isc.tohoku.ac.jp
:

[gen00 ~]$ math�

�%/0,1%/(2% jaWb	Q�Çcd��YH�O�âi���qd4,w 	��Ðâã£Ó���

�

�

�

âi���

� � � �WXFICW�'��9:��z�d¢£j������*$����

� � � � B`FCoF�OLha��%/0,1%/(2%�oÆ�� JéWê8K� =� �ÆDF�

� � � � �%/0,1%/(2% ÇÈ��:� =� ð³4³�gON$�N²F`FB� �

� � � � �%/0,1%/(2% efghiFgmÈ� =� ¤³�XC7C$�ÆDF�

� � � ���%/0,1%/(2%� =� éW�%/0,1%/(2%MCNCd$6�ã¢Y]P8��

� � � cqà�$�%/0,1%/(2%� =� �mH$RP8�

� � � ¨<��%/0,1%/(2% by]�� =� �F��$����

�

�

stuvwx*+� JJHZIH[�
�

������ cý¢�	yj^=¢��Ñ�	�1ù¢����kmn^=�L����b��\]bd�

]b6�j?g	yj^=J¿�ÝK<=Kd~CIwxd_iHOC_�Fd�`á�§H�hN�C_�F

jklj}ßëì�ØÙ�������

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� �,4'(´)�9³¼¿³»�J¤º»¼º%K�

�

�

�

XFICba������´´Úw´òb���
�������
Ø(1&Ú()µ�
î´11&)(2%/(´)'��Ú´2µ',/�
î´11&)(2%/(´)'��´´Úw´òî´)/4´Ú�
Ø+'/,1��´´Úw´ò�
íò/,)5,5�Ø+1w´Ú(2��%/0�
å(ò,5ï�´()/��´´Úw´ò�
å&��+��´ñ(2��´´Úw´ò�
1%ñ,��4´2,''()ñ��´´Úw´ò�
�������î´1¯(Ú,4�
�´5,Ú��4,5(2/(,�î´)/4´Ú��´´Úw´ò�
�,&4%Ú��,/²´4µ��´´Úw´ò�
è¯/(1(�%/(´)��´´Úw´ò�
�%4/(%Ú�ç(>>,4,)/(%Ú�í�&%/(´)��´´Úw´ò�
¤,%Úï�(1,�4´4µ'0´¯�

}~/�c�ðñòó�

�
 !¢!a�£
¤��

Z>>TU>P�

�������	
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¤´w&'/�î´)/4´Ú��´´Úw´ò�
Ø(ñ)%Ú��4´2,''()ñ��Ú´2µ',/�
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yourhost$ ssh -X  DEòÎ�@gen.isc.tohoku.ac.jp
   :  �
 [gen00 ~]$ matlab
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� $� �Q:á�dE�F�hNF�b������¨b�����

�

(yourhost)$ ssh  DEòÎ�@gen.isc.tohoku.ac.jp
   :  �
 [gen00 ~]$ matlab –nojvm –nosplash –nodesktop -nodisplay

< M A T L A B (R) > 
Copyright 1984-2012 The MathWorks, Inc. 

Version 7.14.0.739 (R2012a) 64-bit (glnxa64) 
February 9, 2012 

  To get started, type one of these: helpwin, helpdesk, or demo. 
  For product information, visit www.mathworks.com. 
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�

[gen00 ~] cat job-m� � ��iFt��x"��j��

#PBS –q m32 
cd $PBS_O_WORKDIR 
matlab –nojvm –nosplash –nodesktop –r test  

�
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� ¢£jE�F�b§�o�	������

�

[gen00 ~]$ qsub job-m
Request 1234.job submitted to queue: m32. 
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� � � � �������`���|�jaÊ� =�����$6�ã¢Y]P8��

� � � � �������`���jklj_B`aSA� =��C	$6�ã¢Y]P8��

� � � ���b¨à��������� =� �m��$����

� � � cqà�$������Ü º8� =���.	$RP8�

� � � �ÉÊ������ßF�oÆ�Ü ½8� =���	Ý$�y_B`a�

� � � � ������ghLFÆ�Bà� =����Q$� :¡�

� � � � ������ �9:j�Þ� =����Q$�N²FB �

� � � ������j¢ß�:� =� ý£¤¥$¦7P8�

� � � ÉÊQ��§������� =� ¨©ª«$,� �
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� � � �������`���¬p�õø{|� =� �I®$îæP8�

�

� � � � �%/Ú%w�`�ghL¯�� =� °±	� J�Ì²� Øí��î��´Ú³½9��´³¼�Jº»»¿ï¼KK�

� � � �ý¢�yj^=��1ù¢��L�������jaWb	Q�Ç� =� ³�´� g�

� � � � J�Ì²� Øí��î��´Ú³º���´³¿�J¼���ï¼»KK� �

�

�

�

�

�

�

�

ô
0���!%&� 11H1�
�

Ø�ØJØ/%/('/(2%Ú� �)%Ú+'('� Ø+'/,1K�cdaW_B`ab*� �%',Ø�Ø �L�����·ó��kñ:}^DÆ

�C§b���

�

�

�

ñ,)³('2³/´0´µ&³%2³¶¯� �� Ø�Ø��³º�

�

��c�'(�&�

}~/�c�ðñòó�

�
 !¢!a�£
¤��

�������	
����
�������������



 
27

�

�

;XFICba����� Ø�Øef7��b���

�%',�Ø�Ø�

Ø�Ø±í�Ø�

Ø�Ø±$¤��Ù�

Ø�Ø±Ø����

�

�

�
�
�

�

�|ef~FBeON�}C§wbj�Ý��

�

|ef~FBeON�}C§w�cd�FF�����Q<�|e×zb� Ø�Ø _B`a�µ¶�·�k$d

XÆXC§� !<<k$����jb��{|ÕC�b���

�

1H1�áÄ�

Ø�Øj���cdJKEFGHCI�ÛÜ��Þ����>´4²%45()ñ�j@A�Ý6h��*$����

�

yourhost$ ssh -X  DEòÎ�@gen.isc.tohoku.ac.jp
   : 
 [gen00 ~]$ sas
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[gen00 ~]$ sas test01
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� �?¶T1997 ú�� 2010 új�>2;ºÙ;�$m8²�-p
)�_�c�'$76B

C=>?@;2 Exemplar/XTTX7/AzusATTX7/i9610 º»¼äH�'=>?@;2¶T�þ'

3456&mÄ;' CPU º78»lBC��jk²�Z[.�m8-Æop¼�>2;º¶T

1997 új Exemplar/X��BC��'Ù;�$Ã�ÆÅÆop¼��Ø$76BC=>?@;2

'¿uÜ¶T�>2;º&�op$76BC=>?@;2'.���¨NA(Ù��<TCPU;T

Ð;I;m�op¹'º»¼ 

 
� � � � � � � � � � � 1� $76BC=>?@;2'¿u 
 
� Exemplar/X ¶YÐ;I&�ËHT1Ð;I¶ 16�' CPU_PA8000 34��ÙcA 4GB '

(Ù�ºxùTTX7/AzusA ¶ 7Ð;I&�ËHT1Ð;I¶ 16�' CPU _Intel Itanium 34

��Ù 800MHzcA 32GB_uÐ;I¶ 16GBc'(Ù�ºxùTTX7/i9610 ¶YÐ;I&�Ë

HT1Ð;I¶ 32_64Corec�' CPU_Intel Itanium2 34��Ù 1.6GHzcA 512GB '(Ù

�ºxùËH�-Æop¼���¶�=>?@;2'�pº»¼ 
 
 
 
 
 
 
 
 
� ���� =>?@;2'�p_��wìcExemplar/X(�) TTX7/AzusA(h)TTX7/i9610(") 
 
��$�¶ TX7/AzusA A TX7/i9610 ' CPU A(Ù�ÃÆÇËHp CELL card º»¼�ó¹

(!xùA+²�-Æ»¼° �¹�Cj CPUT"Cj(Ù�ÃÆÇËH�-Æ»¼1 þ' CELL 
cardÓóºTTX7/AzusA ¶ 4�' CPU A 8GB '(Ù�TTX7/i9610 ¶u�' CPU A 64GB 
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'(Ù�ÃÆÇËH�-Æ»¼��¶ TX7/AzusA A TX7/i9610 '#$%&xù�º��'��

Ã��$�' CELL card j� oÆ»¼ 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � � ��$�� TX7/AzusA(�)A TX7/i9610(")' CELL card 
 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � � ��� TX7/AzusA(�)A TX7/i9610(")'#$%&xù� 
 
� DEa�¶TExemplar/X ¶Ýè�;%1>5#$%&(OS)Ã HP-UX ºÄÅ
�����E

ºÙ;�$oTTX7/AzusA A TX7/i9610 ¶ OS Ã Linux A+ÅT012��A
����ºÙ

;�$m8-Æop¼BC��¶ Fortran A C}¹��DEºÈT=><K6jkl³´BC\

w¨TOpenMP�o�MPI 6Kç6�mE-�BC78»läAÃºÈÆop¼ 
 
� $76BC=>?@;2 TX7/AzusATTX7/i9610 ¶TGaussian m¶!	A»l�3�Ú;#

�>3456&º'��öT$;<;=>?@;2jkl·��L.�Ã� +3456&'Z

[+.�Ù;
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再生紙と大豆の油を主成分とした
「ソイ･インキ」を使用しています。
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