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12*�ØÖ�§£_ÅN£C¤P�@� ¨K��¦7�§£C¤P£_²>�ÍÎe¡s¤P£¾«á£C� Ã �>� � ´ � �Ð¢O¡§¡¸·Í� £C²\�P¨Ä�P�s£y�P�µ¢k�¸¯²l¢k¤P²�Øj¤P£k¢O²�Ê�¢O¤PÔ>�Ð¡s¤P¨N�P¨ Ã ¨O·°ËyÙ7·Í·j¡§¤P¨K�P¨ Ã ¨k·?¡§¤P¨ Ã £C�P�@� � ´ à�� �>¯Ã · ªs²>� � ´ ²>�ÍÎl¯c¤P£¾·Á¢O�P£¥²�¨N¡l£C¤µ¢k�@� ¨K�§�Cà¸� �E¡l£C¤@«á¨K¤P¶F£C²�±>Ïy�P�s£ Ã ¨K¶Ó¯¡sª§�µ¢O�@� ¨N��¡s¤P¨ Ã £¥�P�P¨K¤P�CË
+�-/12*FØ7�§£ ÅK£C¤P�@� ¨N�p¦7�s£¥¤P£ ¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�>�P¤P¨O·Í· £C¤P� ¤P£µ·Í� £CÅK£.�P�s£¾� ¤¢O�P�P¨ Ã �Á¢k�P£C²&¡s¤P¨ Ã £C�P�P¨K¤P��¨k«Ä�P�s£�±�¢O�@� Ã ¡s¤P¨N�P¨ Ã ¨O·Ä�µ¢k�PÔ>�CàÐ¢O�§²¡s¤P£¾«á£C� Ã �>� � ´ � �Ä¢O¡§¡¸·Í� £C²�Ë\È?�ÍÎ��F¢k¤P£ ´ £¥�s£C¤µ¢k�P£C²�¢k�s²e¢O¡§¡¸·Í� £¥²� �%�P¨O«á�@¦7¢k¤P£y±>Ï��P�§£y¡§¤P¨K�P¨ Ã ¨k· Ã ¨K�>�P¤P¨k·Í· £C¤P�CË
+�-/1�-�.3*FØ7�s£bÅK£C¤P�@� ¨N� ¦7�§£C¤P£ Ã ¨K¶�¡sª§�µ¢O�@� ¨N� ¡§¤P¨ Ã £C�P�P¨N¤P�
²§¨�s¨N�Ó¡l£¥¤@«°¨K¤P¶ ±l¢k�@� Ã ¡s¤P¨N�P¨ Ã ¨O·Ð�µ¢O�PÔ>�Càt¢O�§²�¡s¤P£¾«á£C� Ã �>� � ´ ¢O�§²�l¢k¤P²s¦7¢k¤P£¾¯c�Pªs¡§¡l¨N¤P�P£C²W²>�ÍÎ��,¢O¤P£ Ã ¨N¶Ó±>� �s£¥²�Ë
è7¨K�P£Ä�P�l¢k�yÅK£C¤P�@� ¨N�s�Äç?¢k�P£!¢O�§²e¬Ç²s¨!�§¨K�y¢k�P�Pªs¶�£F¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�¸¯�P¤P¨k·Í· £C¤P�Cà?�P�§£CÏ�¤P£C¡§¤P£C�P£C�>�Ä�P�s£!�P�µ¢k�s²�¢O¤P² ÅN£C¤P�@� ¨K��¨k«7Øj¤P£k¢O²�Ê�¢O¤PÔ>�¢k�s²�Øj¤P£k¢k²lÊ�¢k¤PÔ>�_¦?� �P�%²>�ÍÎ�¡§¤P£¾«°£C� Ã �>� � ´ à�¤P£C�P¡l£ Ã �@� ÅN£¾· ÏKË
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Overlap Mode
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TreadMarks Running Time − TSP

100% 99%
96%
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ipc   
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0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

x 10
8

Overlap Mode

N
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TreadMarks Running Time − Water
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ipc   
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���������
	IA�
26�	��98:���
;<�����=	 �+8�����	��
���+��������� &S	E� �4�������4	�#.8:�(�
�\�+�
	��M����!C	��M&'��	"�(!�)*�+�
,�# -.��)0/

Base   I   I+D   P   I+P I+P+D
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Overlap Mode
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TreadMarks Running Time − Radix
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71%
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ipc   
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Base   I   I+D   P   I+P I+P+D
0

0.5

1

1.5

2

2.5

3

3.5
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Overlap Mode

N
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TreadMarks Running Time − Barnes
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94%

67%

132% 130%
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busy  
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ipc   
others
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Ø7�§£Y±�¢O¤P�*� �Ä�P�s£jâ ´ ª§¤P£C�j�P�s¨k¦�£CÜ>£ Ã ªs�@� ¨N�F�@� ¶F£?¨N� Ã £A¢ ´ ¢Æ� �F±§¤P¨O¯ÔK£¥��²§¨k¦7�Ó� �>�P¨Ó±§ª§�PÏ��@� ¶�£Kà>¡�¢ ´ £7«°£C� Ã �Ó·Á¢O�P£¥� Ã ÏNàl�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��@� ¶F£Kà��P¬E®�¨kÅN£C¤P�s£Æ¢O²�à�¢O�§²�¨K�P�§£C¤Ð¨OÅN£C¤P�§£k¢O²§�CË
Ø7�§£7ç?¢O�P£7£CÜ>£ Ã ªs�@� ¨N�%�@� ¶F£7¤P£C�Pª>· �P�Y«°¨N¤jØj¤P£k¢O²�Ê�¢O¤PÔ>�S^°�P�§£Ö�µ¢k¶F£¢O�Ä� ���P£ Ã �@� ¨K� �KÒy�P�s¨k¦��P�§£ ´ ¤P£Æ¢O�y� ��h�ªs£¥� Ã £\¨O«Ð²�¢O�µ¢%«°£C� Ã �.¢O�§²�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��·Á¢k�P£C� Ã � £C�Ó� �\�P�s£!¢k¡s¡>·Í� Ã ¢k�@� ¨K�l�F¦A£Ó�P�Pª§²sÏNËF�P¬E®¨kÅK£C¤P�§£k¢k²s�!¢k¤P£%�§¨K��¢O�Ä�@� ´ �>�Íâ Ã ¢O�>�CàÐ±sª§� Ã ¢O�.¢ ÃCÃ ¨Kª§�>�Ó«°¨K¤Äª§¡ �P¨¢O±�¨Kª§� Þ äNå ¨O«Ð�P�§£!£CÜ>£ Ã ª§�@� ¨K�.�@� ¶F£�¢k�Ý� � êr¶ �k²�Ë\Ø7�§£ Ã ¨K�P�F¨k«�@¦?� �§�¸� � ´ àr¢O�§²�²¸�ÍÎ ´ £C�§£C¤µ¢O�@� ¨N��¢O�§²\¢O¡§¡¸·Í� Ã ¢O�@�Á¨K� Ã ¨K�>�P¤@� ±§ª§�P£C�y�P¨±l¨N�P�F�P¬E® ¢O�§²F²�¢O�µ¢?«°£C� Ã �Ó¨kÅK£¥¤P�s£k¢k²s�t¢O�§²Ý� �E¨O«°�P£¥�Ó�@� ´ �¸�Íâ Ã ¢O�>�?«°¨N¤¨Kª§¤y¢k¡s¡>·Í� Ã ¢k�@� ¨>�s�CÕE�P�§£C�P£ Ã ¨N�P�P�y¢ Ã¥Ã ¨Kª§�>�_«°¨K¤ Þ Ë ã¸à 	 Ë ß à �Kä¸Ë ß à Þ ä¸Ë e à
� ß Ë 	 à�¢O�§²��Nä¸Ë � å(¨O«j�P�§£_£¥Ü>£ Ã ª§�@� ¨K�%�@� ¶�£_¨O«�ØÐÉs¬*à>×e¢O�P£C¤Cà�Û7¢O²>� Ülàç?¢k¤P�s£C�Càrêr¶ �k²�à�¢O�§²eÌ Ã £k¢O��àj¤P£C�P¡�£ Ã �@� ÅK£µ· ÏKË!Ø7�s£F�P£ Ã �§�¸� �>ª§£C�F¦A£�P�Pª§²sÏ ª§�Pª�¢Æ·Í· ÏÇ¤P£¥²sª Ã £��P�§£C�P£%¨kÅK£¥¤P�s£k¢k²s�CË�×\£!�s¨k¦�²>� � Ã ª§�P���P�§£¡l£C¤@«á¨K¤P¶!¢k� Ã £y� ¶F¡>·Í� Ã ¢O�@� ¨N�l�Ä¨O«j£Æ¢ Ã ��¨O«j�P�§£Ä�P£ Ã �§�>� �>ªs£C�_� �|�Pªs¤P��Ëì�� ¤P�P�Cà>¦A£ Ã ¨K�§�@� ²s£C¤7�P�§£7¡l£C¤@«°¨N¤P¶!¢O� Ã £Ö� ¶�¡l¢ Ã �?¨O«L¶F¨kÅK� � ´ ±�¢O�@� Ã¡§¤P¨K�P¨ Ã ¨k·*¡§¤P¨ Ã £C�P�@� � ´ ¢C¦7¢CÏÓ«°¤P¨K¶ Ã ¨N¶F¡§ªs�µ¢k�@� ¨K��¡§¤P¨ Ã £C�P�P¨K¤P�CËAØ7�¸� ��P�P¤µ¢O�P£ ´ Ïe¢ÆÎ�£ Ã �P�y�P�s£F�:¬Y®p�@� ¶F£�¡s¤@� ¶!¢k¤@�Í· ÏKË�Ø7�§£Ó�Ð¤P£C�Pª¸· �P�Ä�P�§¨O¦�P��¢O�!�P�¸� �!�P£ Ã �§�¸� �>ª§£�¢Æ· ¨N�s£\¨K�>· ÏÇ¡§¤P¨kÅK� ²s£¥�%�§¨K�>¯@�§£ ´ ·Í� ´ �Á±¸·Á£ ¡l£C¤@¯

«°¨N¤P¶!¢O� Ã £F� ¶F¡§¤P¨kÅK£C¶F£¥�>�P�Ý«°¨N¤Äêr¶ �O²e¢O�§²�ç?¢O¤P�§£C�CË�ØÖ�§£C�P£ ´ ¢Æ� �§�Ã ¨N¶F£_¶�¢Æ� �>· Ï�«á¤P¨K¶�¢Æ· ¶F¨N�P�?£¾·Í� ¶Ó� ��¢O�@� � ´ �P¬E®�¨kÅK£¥¤P�s£k¢k²s� ^cêr¶ �k²lÒ¢k�s²&¤P£C²§ª Ã � � ´ �PÏ>� Ã �§¤P¨K�>��gk¢k�@� ¨K�p�@� ¶F£_^cçA¢O¤P�§£C�µÒ¾Ë&É>Ï>� Ã �§¤P¨K�>��gk¢Æ¯�@� ¨N�W¨kÅK£¥¤P�s£k¢k²W� �_¤P£¥²sª Ã £C²\±l£ Ã ¢kªs�P£�¢�· ¨ Ã Ô��§¨O· ²§£C¤ ^ � �%· ¨ Ã Ô��PÏ>�>¯Ã �s¤P¨N�¸��gÆ¢O�@� ¨K��ÒW¨N¤%¢ ¡§¤P¨ Ã £C�P�P¨N¤�·Á¢ ´N´ � � ´ ±l£C�>� �s²~�P�§£W¨N�P�s£C¤P�C^ � �±�¢O¤P¤@� £C¤Ð�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N��Ò Ã ¢O�!¡§¤P¨ ´ ¤P£C�P�_¦?� �P�§¨Kª§�Ö¶Äª Ã �F� �>�P£C¤@«°£¥¤@¯£C� Ã £y«°¤P¨K¶�¨N�P�s£¥¤Ö¡§¤P¨ Ã £C�P�P¨N¤P�CËÙÐ²s²>� � ´ ¨Kª§¤%��¢O¤P²§¦7¢O¤P£ �Pª§¡§¡l¨K¤P�%«°¨N¤%²>�ÍÎ����P¨�¡s¤P¨N�P¨ Ã ¨O· Ã ¨N�¸¯�P¤P¨k·Í· £C¤P�!¢ Ã �>� £CÅK£C�ÄÅK£¥¤PÏ ´ ¨>¨>² ¡l£¥¤@«°¨K¤P¶!¢k� Ã £Ó«°¨K¤Ä¢C·Í·7¢k¡s¡>·Í� Ã ¢k�@� ¨K�§�CËØ7�§£?¨kÅK£C¤µ¢C·Í·�¡l£C¤@«°¨N¤P¶!¢O� Ã £Y� ¶�¡s¤P¨kÅK£¥¶F£C�>�P�A¢ Ã �¸� £CÅN£C²!±>Ïy� �yÈ ¦?� �P�¤P£C�P¡�£ Ã �Ä�P¨�ç?¢k�P£�¤µ¢k� ´ £Ó«°¤P¨N¶ e �P¨ � � å!Ë!ØÖ�§£F¶F¨N¤P£F�@� ´ �>�Íâ Ã ¢O�>�¡l£¥¤@«°¨K¤P¶!¢k� Ã £Ó� ¶F¡§¤P¨OÅN£C¶F£C�>�P�y¡§¤P¨kÅK� ²s£¥²W±>Ï|�P�¸� �Ð�P£ Ã �§�>� �>ªs£ Ã ¨N¶F£«°¤P¨N¶3¤P£C²sª Ã �@� ¨N�s��� �©²�¢O�µ¢&¢ ÃCÃ £C�P� ¢O�§²©�PÏ>� Ã �s¤P¨N�¸��gk¢k�@� ¨K��¨kÅK£C¤@¯�§£k¢O²§�CËeÈ_¢k�µ¢W¢ ÃCÃ £C�P�y� ¶F¡§¤P¨OÅN£C¶F£C�>�P�|¢k¤P£%¢%²>� ¤P£ Ã � Ã ¨K�§�P£��>ª§£C� Ã £¨k«j��¢ÆÅK� � ´ ��¢O¤P²§¦7¢O¤P£Ð�Pªs¡§¡l¨N¤P�t«á¨K¤ ´ £C�§£C¤µ¢O�@� � ´ ¢k�s²|¢O¡§¡>· ÏK� � ´ ²>�ÍÎ��¢k�s²�àF¶F¨N¤P£W� ¶F¡l¨N¤P�µ¢O�>�@· ÏKà�¢CÅK¨O� ²>� � ´ �@¦?� � Ã ¤P£k¢O�@� ¨N��¢Æ· �P¨ ´ £C�P�§£C¤CËØ7�§£y�@� ¶F£_¤P£��>ª>� ¤P£C²�±>ÏF�P�§£C�P£y²>�ÍÎl¯c¤P£¾·Á¢O�P£¥²�¨K¡l£C¤µ¢k�@� ¨K�§�Ö� �7¤P£C²§ª Ã £C²� �|ãKä>à e-e à ßNß à e-e à 	¸Þ à§¢O�§² ß äNå
«°¨K¤jØÐÉ§¬�àN×e¢O�P£C¤Cà{Û7¢O²>� ÜlàlçA¢O¤P�§£C�Càêj¶ �O²�àL¢O�§²�Ì Ã £k¢O��àl¤P£C�P¡�£ Ã �@� ÅK£µ· ÏKà*¦?� �P��¤P£C�P¡�£ Ã �7�P¨F¨Kª§¤yçA¢O�P£y¤P£¾¯
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N
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TreadMarks Running Time − Em3d
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93%

61%

95%

84%

57%
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ipc   
others

���������
	���
26�	��98:���
;<�����=	 �+8�����	��
���+��������� &S	E� �4�������4	�#.8:�(�
�'; ��!B����!C	���&'��	E��!�)*����,�#�-.��)0/

Base   I   I+D   P   I+P I+P+D
0

1

2

3
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Overlap Mode

N
um

be
r o

f C
yc

le
s

TreadMarks Running Time − Ocean

100%
95%

65%
71%

64%

49%

busy  
data  
synch 
ipc   
others
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�Pª>· �P�CË?�@��¢Æ·Í·�±sª§�_�c¦?¨Ý� �§�P�µ¢O� Ã £C��^cÌ Ã £k¢O�\¢k�s²�êr¶ �k²lÒ¾à�� �yÈ
¨Nªs�@¯¡l£C¤@«á¨K¤P¶F�Ð¢Æ·Í·E¨N�P�s£¥¤Ö¨kÅN£C¤@·Á¢O¡§¡¸� � ´ �P£ Ã �s�>� �>ª§£C�CËè7¨O¦�¦?£!�Pªs¤P���P¨\²¸�ÍÎ~¡§¤P£¾«°£¥� Ã �>� � ´ Ë&Ì_ª§¤F£CÜ>¡�£C¤@� ¶F£C�>�P�!�P�§¨O¦�P��¢O�!�P�s£¥¤P£\¢O¤P£�£C�§¨Kª ´ � Ã ¨N¶F¡§ªs�µ¢k�@� ¨K� Ã Ï Ã · £¥�%�P¨ �>� ²s£\¶F¨N�P�F¨K¤¢Æ·Í·Ð¨k«_�P�§£�·Á¢k�P£C� Ã Ï�¨O«Ð¡s¤P£µ«°£C� Ã �s£C�F� ��¨Kª§¤!¢k¡s¡>·Í� Ã ¢O�@� ¨N�s�kÕy�P�§£|¢ÆÅK¯£C¤µ¢ ´ £��@� ¶F£�±l£¥�@¦?£C£¥�Ç¢\¡s¤P£¾«á£C� Ã ��¡l¨k� �>��¢k�s².�P�s£�¢ Ã �Pª�¢Æ·,ªs�P£�¨k«�P�§£�¡§¤P£¾«°£¥� Ã �§£C²�¡l¢ ´ £!¤µ¢O� ´ £¥�F±l£C�c¦?£C£C��ã � Ã Ï Ã · £C�Ó«°¨N¤Fêj¶ �k² �P¨ß äNä � Ã Ï Ã · £C�_«°¨N¤ÐÌ Ã £k¢O��Ë `Ö¨k¦?£CÅN£C¤Càl¡§¤P£¾«°£C� Ã �>� � ´ ¢Æ· ¨K�§£F¨N�¸· Ï%� ¶Ó¯¡§¤P¨OÅN£C�!¡l£C¤@«°¨N¤P¶!¢O� Ã £\¦?� �P�Ç¤P£C�P¡l£ Ã �!�P¨�ç?¢O�P£�¤P£¥�Pª¸· �P�F«°¨N¤%êj¶ �k²¢O�§²!Ì Ã £Æ¢O��Ë?êjÅK£¥�F�P�s¨Nª ´ �F¡§¤P£¾«°£C� Ã �¸� � ´ ²s¨>£C�E¤P£C²§ª Ã £_¡�¢ ´ £Ð¢ ÃCÃ £C�P�·Á¢O�P£¥� Ã � £¥�Ó«°¨K¤Ä¢C·Í·Ð¢O¡§¡>·Í� Ã ¢O�@� ¨N�s�!£CÜ Ã £¥¡s��Û7¢O²>� Ülàr� ��¢Æ· ¶�¨K�P�y� �>ÅK¢k¤@�Í¯¢O±>· Ï Ã ¢Oª§�P£C�Ð¢Ó�@��gk¢k±¸· £y� � Ã ¤P£k¢O�P£_� �|�PÏ>� Ã �§¤P¨K�>��gk¢O�@�Á¨K��·Á¢O�P£C� Ã Ï�¢O�§²¶!¢CÏ\¢Æ· �P¨ ´ £¥�s£C¤µ¢k�P£!�@� ´ �>�Íâ Ã ¢k�>�@· Ï��¸� ´ �s£C¤��P¬E®m¨kÅN£C¤P�s£Æ¢O²§�CË�É>Ï>�¸¯Ã �s¤P¨N�¸��gk¢k�@� ¨K� �@� ¶�£C�_� � Ã ¤P£k¢O�P£F±�£ Ã ¢Oª§�P£F¡§¤P£¾«°£C� Ã �>� � ´ ¶!¢OÔN£C�_�P�§¨K¤P�Ã ¤@� �@� Ã ¢C·L�P£ Ã �@� ¨K�§�?£CÜ>�P¤P£¥¶F£¾· Ï!£CÜ>¡l£C�§�@� ÅK£Nà�¢O�j� �F�P�§£ Ã ¢k�P£7¨O«�ç?¢O¤P�§£C�¢O�§²Ä× ¢k�P£C¤CËj�P¬E®��@� ¶F£C�*� � Ã ¤P£k¢O�P£t¢O�E¢?¤P£C�Pª>· �j¨O«§¡§¤P£¾«°£C� Ã �¸� � ´ ¦7�s£¥��§¨>²s£C� ´ ªs£¥�P�_�P�§£¾� ¤_«°ª§�Pªs¤P£�¢ ÃCÃ £C�P�y¡l¢k�P�P£C¤P�§�Ö� � Ã ¨K¤P¤P£ Ã �@· Ï ¢k�s²\£C�§²ª§¡%¡§¤P£¾«°£C� Ã �¸� � ´ ¡�¢ ´ £C�7�P�s£CÏ�¦t�Í·Í·��s¨N�7¢ Ã �Pªl¢C·Í· Ï%ª§�P£KËAêY¢ Ã �|ªs�P£¾· £¥�P�¡§¤P£¾«°£C� Ã � Ã ¢Oª§�P£C�Ó�§¨>²§£�� �>�P£¥¤@«°£C¤P£C� Ã £N^ � �W�P�§£Ó«°¨N¤P¶T¨O«A�P¬E®p�@� ¶F£kÒ�P��¢O�y¦?¨Nª¸· ² �§¨K�Ð¨ ÃCÃ ª§¤Ý� �eç?¢k�P£KËÄÙ­�>� ´ � ¡l£¥¤ Ã £C�>�µ¢ ´ £!¨O«Aªs�P£¾· £¥�P�¡§¤P£¾«°£C� Ã �s£¥�Ý� �!¢!�P£C¤@� ¨Kª§�F¡§¤P¨K±>· £C¶ «á¨K¤Ä× ¢k�P£C¤F¢k�s² ÛÖ¢k²¸� ÜlÑ!¶�¨K¤P£�P��¢O� � ãNå ¨k«,¢Æ·Í·Ð�P�s£µ� ¤F¡s¤P£µ«°£C� Ã �s£C�y� �Fª§�P£¾· £C�P�CËeÙ_�§¨K�P�§£C¤F¡l¨N�P£C�¸¯�@�Á¢Æ·E¡§¤P¨K±>· £C¶T¦?� �P��¡§¤P£¾«°£C� Ã �>� � ´ � �_�P��¢O�Ö� � Ã · ª§�P�P£C¤P�y¡�¢ ´ £F¢k�s²�ëO¨N¤²>�ÍÎ��P¤µ¢O�§�@«°£C¤P�7� �W�@� ¶F£Nà�¦Ö�>� Ã �W¶!¢CÏ|²s£ ´ ¤µ¢O²§£F�§£C�@¦?¨N¤PÔlà�±sª§�Cà�¢O�§²¡§¤P¨K�P¨ Ã ¨k· Ã ¨N�>�P¤P¨O·Í· £C¤7¡l£C¤@«á¨K¤P¶!¢k� Ã £y�@� ´ �¸�Íâ Ã ¢k�>�@· ÏKËÐÛ7¢k²¸� ÜlàLç?¢k¤P�s£¥�Cà¢O�§²|êr¶ �O²|¢O¤P£7�P�§£_¢k¡s¡>·Í� Ã ¢k�@� ¨>�s�Ð�P�l¢k�?�Pª¸Îv£C¤?�P�§£Ö¶�¨K�P�j«°¤P¨K¶(�P�>� ��@Ï>¡�£Ó¨k«E²s£ ´ ¤µ¢O²�¢O�@� ¨N��Õj�§£C�c¦?¨K¤PÔ|¡l£C¤@«°¨N¤P¶!¢O� Ã £Ó«°¨N¤7�P�s£C�P£�¢O¡§¡>·Í� Ã ¢Æ¯�@� ¨K�§�_²§£ ´ ¤µ¢O²§£C�_±>Ï!¶F¨N¤P£y�P�l¢k��¢Ý«c¢ Ã �P¨K¤7¨k« �Ýª§�s²§£C¤Ð¡s¤P£¾«á£C� Ã �>� � ´ ËØ7�§£ Ã ¨N¶Ó±>� ��¢O�@� ¨K�!¨k«�¡s¤P£µ«°£C� Ã �¸� � ´ ¢O�§²Ó��¨kÅK£¥¤@·Á¢O¡§¡¸� � ´ ¡l£C¤@«á¨K¤P¶F�¢O�!¦?£µ·Í·_¨N¤!±l£C�P�P£C¤!�P��¢O�Ç¡§¤P£¾«°£¥� Ã �>� � ´ � ��� �P¨k·Á¢O�@� ¨K�~� �&¢Æ·Í· Ã ¢O�P£¥�Cà¢O��¢%¤P£C�Pª>· �F¨O«t�P�s£!ÅK� ¤P�Pª�¢Æ·Ð£¾·Í� ¶Ó� ��¢O�@� ¨N�&¨O«Ð�P¬E®p¨OÅN£C¤P�§£k¢O²§�|¢O�§²¤P£C²§ª Ã �@� ¨K�§��� �&�PÏ>� Ã �§¤P¨K�>��gk¢O�@� ¨N�
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