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ì í�î:ïkð�ñ+ò³óõô8ïkö¦ñ+î ÷

ø ù �õ� ì � ð8ôaú+ö�ïEûmô8ï8ó+ðkû ü
â ±¦à ýb�sªL��²_�V�n¤L¡� ��k�Z ��m���ÿþ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ �
â ± â ß¹¡��m­�²��Z��¤L¡� ��k�Z ��m�n��þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ �
â ±�� �+�[ ��E�:�Z°Q¶��d¡eªa¡��m­iÃ+�k�n¤m�L¡e¥D�m�k§ þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à��

� 	 �Á�©��
 ö¦ûmð��:ð8ôaú+öeô
�����_ûsð��ºñ�ð�����î+ô8û � ñ+ó<îõò<ö î���	ëñ+ò+û�� ì��
�m±¦à ½��¹�D�m�:ª þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	àDà
�m± â ½£²����a�m�:ª þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	àDà
�m±�� ½£²�¾ �¹�D�m�:ªi�[�:ª�½i²�¾?¿!�¹�D�m�:ª�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à â

" � ú�û#	 �Á�©�Ï� ñ+ó<îõò%$&	ëñ+ò+û��
ñ�îÏï8ú�ûÍù �õ� ì ì��
' ±¦à Þ^¿Qß�à%½ �[�:ªi½£²(�¹�D�m�:ªm§ëþ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à��
' ± â Þ^¿Qß�à%½£²�¾ �8�:ªi½£²�¾b¿)�¹�D�m�:ªm§bþ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à�*
' ±�� ß
�m�m¶ºÃÆ¡«���¼�<�E���q�D�n�o�8�:�Z�+���a�m�:ªm§?�D�� n¤m��Þ^¿Qß�à©¿8¡��m­8���©�"�n�s�Z�k§�§��D� þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à�,
' ± ' ß
�m�m¶ºÃÆ¡«���¼�<�E���q�D�n�o�8�:�Z�+���a�m�:ªm§?�D�� n¤m��Þ^¿Qß�à�½£�L�� ¢¡�¯L���©�"���m�Z�k§�§¢�D�Z§�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à
-

' ± ' ±�à ß
�m�m¶J �¡«���)�¹�D�m�:ªÁ�8�À�©�"�[�V���·���Z�.���L�D¯��J�D���^Ó��Z�·�/�Æ�f�¦�[�:�Z�kª�Ó��D�nÄD���Q�Dª þ�þ^þ�þ�þ�þ	à
-
' ± ' ± â ß
�m�m¶J �¡«���)�¹�D�m�:ªÁ�8�À�©�"�[�V���·���Z�.���L�D¯��J�D���8��²��Z ��:���+Ó��a��ÄD���Q�aª10b¡¦§� ��¢¡�¨m�m ¢¡��D�Sþ�þ�þ	à��
' ± ' ±2� ß
�m�m¶J �¡«���)�¹�D�m�:ªØ�q�a�d�[��²�¯m¯L�·¡e�E�8 ¢¡��D� þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à��

3 45��67$ � ûQï98%ûQûAî��_ûsð��¬ñ�ð�����î+ô8û � ñ+ó<î+ò7$ ì�:
*m±¦à ;��8¯�²�Ç¢½=<?> ½i²@;!�[¯�È þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â �
*m± â ;��8¯S¾ Ç�½£²A<?>�½£²�¾B;!�8¯�È
þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â �
*m±�� ;��8¯S¿�Ç�½£²�¾C<?>�½£²�¾?¿1;��8¯�È1þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ âDâ
*m± ' ;��8¯i� Ç�½£²�¾b¿D<?>�½£�k�D§��m���kªS¾Æ�¹áFED¾Æ�F�#;��8¯�È�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ âDâ

÷ � ó�ïEñG�H�mïköeôI4�û:î�ûsð��mïkö¦ñ+îÊñ��+	 �Á�©�Ï� ñ+ó<îõòjñ+îÊï8ú�û�ù �õ� ì øAø
,m±¦à Ô�Õ¬ÖØ× þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ âDâ
,m± â Ô�Õ¬ÖØ×%Ù"Ú¹ÛQ×%Û(þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â �
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: R³ó�ï8ó+ð�ûTS ñ�ðVU �W"
X ±¦à ¿D¤:�8�n�kªL¶º½i�E���D��°�½i�L�� ¢¡�¯m���m�Z�k§�§¢�a��¿D°m§¢ ��E�o§ þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� '
X ± â ½£�k§�§��[­D�E¶º�"�D§�§¬¡��m­©½£�L�� ¢¡e�Z�D�©¯m�m ��E�V§ þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� '

� � �Z�:ñ�ðfö¦ï8ú%� �õü
²%±�à[0_�E ��E�n�%¡��m���%¨m�V�8�:�n¤´�8�:ª� n¤m���Z�D�����Z�e�8 ¢¡��D�£�8�"¨m�V�8�:�n¤m�k§ þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY��-
²%± â 0_�E ��E�n�%¡��m���8��¡��m�m�E���©�L§¢ 
���Q�a¯ þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY��-
²%±2�)¸¢ªL�E�Q ¢¡·�J°��m�D�m¶J�m�k§¢ ��kªØ���Q�D¯:§ þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� X
²%± ' 0_�Z�e��°i¿8���D Sþ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� X
²%±2*\;_�E�m�E�V�8 ��� �¤m��§� V�8 ¢¡e§¢ ¢¡e�E§¹�J�D�? n¤m�����k§¬¡eªL�m��¯:�8�n V§
�8�"�m�k§¢ ��kª����L�D¯:§ þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ ' �
²%±2, ß
�E¯A�D�� ��Z�a�:ªa¡« �¡«�a�:���g�J�D��®?�8�Zª©¨m�V�[�:��¤m�k§d¡���¡��m�m�E���©�Q§� 
���Q�D¯:§�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ 'Qâ

� ] $^���:ûH��îõò ð�û�$Eïkð8öeô[ïkö�ñ�î_$ "�ø
�_±�à=`_§��8­D�ÿþ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ 'Qâ
�_± â ß
�k§� ��¢¡e�Z ¢¡��D�:§ þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ 'Qâ
�_±2�ba?�m �¯m�m b���k�Dªa¡��m­ þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ ' �

'
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à Þ^¿Qß ¾��D�©�%�m�L¡e�E�8 ¢¡��D�T�d¡��E�V�8�V�n¤L° þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ -
â Þ^¿Qß�àf���m�E����¾Æ�a��¤m�%¾��a¤m�E���E�:�Z���³���D ��m�Z�8�Àþ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à��
� ¸¬�:§¢�E�� ¢¡��m­��Z�D�m�Q n�E�V§¹¡������L�D¯:§©þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à�,
' ²_���ZÒË�[�©¯L�����8�"�ZÒs�k�Z�m �¡«�a�i¯:�8 � n�E��� þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à��
* ;��8¯:§¹¨:�E ¢®
�E�E�i �¤m��½£²�¾?¿©¨A�D�m�:ªm§b¤L¡«�E�Z�8�V�n¤Q°i�8�:ª����k�D§¢�m���kª� ¢¡��©� þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ	à X
, 0b¡hg+�E���E�L ?�D�E�V§¬¡��D�:§d�8�³�Z�mªL���:§�¡«�m­��©ªa¡hgõ�E�n�E�Q _�Q�m�%¨A�E�?�8�"¨:�D§¢�����E­8¡e§¢ n�E�V§Sþ�þ�þ�þ�þ�þ^þ�þ�þ�þ â à
- ²��E�Z�E¯m V�8¨L�����[�:ª��m�:�D�E�Z�E¯m V�[¨L�«�����Q�D¯:§d�J�D��Ô�ÕºÖ�×%Ù"Ú¹ÛQ×%ÛÊþ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â
'
� ß
�k§�¡¦ªL�m�k§_�[�À�m�k§¢ n�kª��«�L�D¯:§ þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â
'
X ¿D V�[ ¢¡e§¢ ¢¡e�E§
�8���8��¡��m�m�E���©�Q§� ?���L�D¯�®
¡� �¤��J�D��®?�8�Zª©¨m�V�[�:��¤m�k§ þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â *
à�� �³���D­D�V�[� §��E�8�m�L¡��m­�¨L°iÔ�Õ¬ÖØ×%Ù³Ú�ÛQ×%Û þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â ,
àDà ½£²�¾?¿%­Q�8¯:§Æ�q�D�^à�¯m���m�Z�k§�§¢�D�?�a�� �¤m��Þ^¿Qß�à�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ â �
à â ½£²�¾?¿%­Q�8¯:§Æ�q�D�i*%¯m���m�Z�k§�§¢�D�V§d�D�� �¤m��Þ^¿Qß�àÐþ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ âjX
à�� ½£²�¾?¿%­Q�8¯:§Æ�q�D�^à��^¯m���s�Z�k§n§¢�D�V§
�a�� �¤m��Þ^¿Qß�à þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ âjX
à ' ½£²�¾?¿%­Q�8¯:§Æ�q�D�^à�*^¯m���s�Z�k§n§¢�D�V§
�a�� �¤m��Þ^¿Qß�à þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�j�
à�* ½£²�¾?¿%­Q�8¯:§Æ�q�D� â �^¯m���s�Z�k§n§¢�D�V§
�a�� �¤m��Þ^¿Qß�à þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�j�
à�, ½£²�¾?¿%­Q�8¯:§Æ�q�D� â *^¯m���s�Z�k§n§¢�D�V§
�a�� �¤m��Þ^¿Qß�à þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�mà
à
- ½£²�¾?¿%­Q�8¯:§Æ�q�D� â �^¯m���s�Z�k§n§¢�D�V§
�a�� �¤m��Þ^¿Qß�à þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�mà
à�� ¾Æ�F`?¶º���D�E�Z�8­D�kª�½�`_áÉ�J�D�
 �¤m�©à��^���L�D¯:§?�a�� �¤m��Þ^¿Qß�à þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� â
à X ¿D¯A�E�kªL¶J�m¯´�[�À �¤m�©à��^���Q�D¯:§Æ�q�D�_ªa¡kg+�E���E�L ?�L�m�%¨:�E�_�8�À¯m�n�s�Z�k§�§��D�V§
�D�� n¤m��Þ^¿Qß�àiþ�þ�þ^þ�þ�þ�þY�j�
â � Ã<�8��­D�E ¹�e�8¨A�Z�¦§_�[�³�^�%�L�� ¢¡�¶J�m�k§¢ ��kªÁ���Q�D¯Sþ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�j�
â à ²b��­D�D�¢¡� �¤m���J�D��ªL�E n�E���%¡��L¡��m­i�Z�D�����Z�e�8 ¢¡��D���[�À�m�k§¢ n�kª��«�L�D¯:§bþ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY�j�
âDâ ²b��­D�D�¢¡� �¤m���J�D�
¡eªL�E�L ¢¡·�q°a¡��m­��m�D�m¶J�m�k§¢ ��kªØ���Q�D¯:§�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þY� X
â � ¿D V�[ ¢¡e§¢ ¢¡e�E§
���E¯A�D�� ?�8�"�%�L�� ¢¡�¯L�«�^���L�D¯:§
¡��Sªa¡¦§� ¢¡��:�Z !§¢¤m�Z�·�e§	þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ ' �
â
' ²b��­D�D�¢¡� �¤m���J�D�?�E�L�m�©�E�V�[ ¢¡��m­©���k§¬¡eªL�m�%¯:�8�� V§¹�8�" �¤m���Z�mªL�k§�þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ ' à
â * a?�m �¯m�m b�ZÒË�8��¯L�«�^�8�
Ô�ÕºÖØ×¼Ù"Ú�ÛQ×¼Û$þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ 'j'
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à Þ^¿Qß�à%½£�E�©�D��°Á¿8¡«µE�©�8�:ª�ßd�k�Dª�²��E�Z�k§�§l�+�[ ��E�:�n¡��k§�þ�þ�þ^þ�þ�þ�þ�þ�þ�þ�þ^þ�þ�þ�þ�þ�þ^þ�þ�þ�þ X

*
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Subpage States

I = Invalid

C = Copy

EO = Exclusive Owner

NO = Nonexclusive Owner

Notation

N = Network

P = Processor

R = May Respond

RQP = Request Path

RSP = Response Path
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Case 1:

program main

common /area1/ x(n), y(n),z(n)
real x(n), y(n), z(n)
....
call  A (x ,y ,z )
...
end program
...............
subr outi ne A (x x, yy, zz )
real xx(n), yy(n), zz(n)
....
do loop k=1, n
xx(k) = yy(k) + zz(k)
..
end subroutine 

Case 2:

program main

common /area1/ x(n), y(n),z(n)
real x(n), y(n), z(n)
....
ca ll  A
...
end program

...............
su br outin e A
co mmon /a re a1/ xx (n ),  yy (n ),  z z( n)
real xx(n), yy(n), zz(n)
....
do loop k=1, n
xx(k) = yy(k) + zz(k)
..
end subroutine 
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Acceptable
   Loops
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   Loops

Acceptable
   Loops

Unacceptable 
      Loops

Unacceptable 
      Loops

(Not nested)

.L3

.L2

.L1

.L1

.L2

.L3

.L4

.L5

.L6

.L7

.L1

.L2

.L3

.L4

.L5

.L6

.L7

.L1

.L2

.L1

.L2

(Indirect branch)

(Perfectly nested)
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.L2

.L3

branch .L1

branch .L2

branch .L3

: counts for the innermost loop

: counts for residues of outer loop2

: counts for residues of outermost loop1
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.L10

.L4

branch .L4

branch .L10

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
.L10 counts are reported here

area 1
************************************
**   .L8 counts are reported here
************************************
area 2
************************************
**   .L6 counts are reported here
************************************
area 3
************************************
**   .L4 counts are reported here 
************************************
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

: area 1

: area 2

: area 3

branch .L8

.L6

branch .L6

.L8

:

:: overlap of area 1 and area 2
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.L1
.L5
.L7

.L6

.L2

.L3

.L4

branch .L1

branch .L5

branch .L7

branch .L6

branch .L2
branch .L3
branch .L4

.L1

.L5

.L6

.L2

.L3

.L4

branch .L1

branch .L5

branch .L6

branch .L2
branch .L3
branch .L4

.L1

.L5

.L2

.L3

.L4

branch .L1

branch .L5

branch .L2
branch .L3
branch .L4

.L1

.L2

.L3

.L4

branch .L1

branch .L2
branch .L3
branch .L4

.L1

.L2

.L3

branch .L1

branch .L2
branch .L3

.L1

.L2

branch .L1

branch .L2

.L1

branch .L1

.L7 part 

.L5 part

.L1 part

.L2 part

.L3 part

.L4 part

.L6 part

.L5 part

.L5 part

.L6 part

.L7 part .L7 part 

.L6 part

.L5 part

.L5 part

.L5 part

.L7 part 

.L5 part

.L5 part

.L5 part

.L7 part 

.L6 part

.L4 part .L4 part .L4 part

.L3 part

.L3 part

.L3 part

.L3 part

.L3 part

.L2 part .L2 part

.L2 part

.L1 part

.L1 part

.L5 part

.L5 part

.L5 part

.L5 part

.L5 part

.L5 part

.L7 part .L7 part 

.L6 part .L6 part

After Loop .L7 After branch .L6 After Loop .L5

After Loop .L4 After Loop .L3 After Loop .L2 After Loop .L1
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.L5

.L4

.L3

.L2

.L1

.L6

If .L3 loop = shell[0] then 
   .L4 loop = shell[1]; .L5 loop = shell[2]

If .L2 loop = shell[0] then 
   .L4 loop = shell[1]; .L5 loop = shell[2]

If .L1 loop = shell[0] then 
   .L5 loop = shell[1]

If .L4 loop = shell[0] then 
   .L5 loop = shell[1]

If .L5 loop = shell[0] then
   None is its outer shell 
  
If .L3 loop = shell[0] then 
   None is its outer shell
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