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å r t yP��NRpRp Þ No Ü N=�[rsy à

å r Üs�rå O Þv� Ç k w tlxtà
Ý�Þv� Ç ovw tRxtà
NW� ÞKÞ Æ ¬°ÕFì Ç Ý � ��� Ä Æ �v� ×Q×|{��<Ô àW�P�
Þ Æ ì {qÕ>Ó�{ � ��� Ä Æ2��� ×�×|{��<ÔQàKà�Ül� rsO
Ýrå N Ü rZ��NRplp Þ N à

� Ç k w tRx¨þ Ø w tRx
� Ç k z ¤ þ Ø z �v� ×Q×|{��<Ô
zc� i NWm þ Ø z ��� ×Q×|{��KÔ
ÜKÝ�Þ�� Ç ovw tRxtà
NW� ÞKÞ Æ ¬°ÕFì Ç Ý � ��� Ä Æ �v� ×Q×|{��<Ô àW�P�
Þ z ì {qÕ>Óv{ i NWm Äýz ��� ×Q×|{��KÔQàSà�Ül� rWO
Ýrå N Ü rZ��NRplp Þ N à

� Ç k w tRx¨þ Ø w tRx
� Ç k z ¤ þ Ø z �v� ×Q×|{��<Ô
zc� i NWm þ Ø z ��� ×Q×|{��KÔ
� k¥�l¦ y t<Ü r Þv� Ç o zc� o Ùf¯hà

å r t yP��NRpRp Þ NoaNRp z N5�[rly à
ª � Ç o zc�l« o z Ó�¬°×P þ Ø
� k�å r t y tW£fx rl®n� ¦rßVÞ No|NRp z N=�[rly�o Ù ¯ à

z ×|{~}>×|{^Ó~� i NPm þ Ø z Ó�¬°×
NPOnw tRxR�W£ u p Þ zc�R« o �Ìà
zc� i NWm þ ØÍ� Ç k z ¤
z ¬�ÕFì Ç Ý i NPm þ Ø¸í
Ýrå N Ü rZ��NRplp Þ N à
z ì {qÕÄÓ�{ i NWm þ Ø � kÒÝrå N ÜctW£fx rl®n� ¦rßVÞ No Ùc¯tà
z ¬�ÕFì Ç Ý i NPm þ Ø¸í
�R¦ y t<Ü r Þ N�o zc�R« i á2kRk Onm à
NPOnw tRxR�W£ u p Þ zc�R« o Ñ?à
z ¬�ÕFì Ç Ý i NPm þ Ø z ��� ×Q×){v�KÔjî4Ñ
NPOnw tRxR�W£ u p Þ zc�R« i á2kRk Onm�o7NPORw z N=�[r à
dfehgji á2klk Onm�oqNW� Þ Æ<· « � e ��  Æ<· � e �ÒànÜs� rsO
z ¬�ÕFì Ç Ý ivu m þ Ø z ��� ×Q×){v�KÔjî NPOnw z N=�[r
zc� i�u m þ Ø zc� « ivu m

¹ r Ü ®R� ¦rßVÞv� « º à
NW� ÞvÂ «sº Ã Æ ¤ Ä Â Ç Ã Æ ¤ à�Üs� rsO
å r Ül�Så O ª � Ç o zc� 

>!?�@ÅAB�C�DE>�@ÆD�I�Ç!È�I�ÇÉD L
NPO�N Ü#Þ°à
dfehgji á2kRk Onm�oqpsr Ü
zc� ivu m þ Ø¶�
z ×|{~}>×|{^Ó~� ivu m þ ØÍ�
�PË�k w tRxÆþ Øj�
å r t yRr å � r Ü ivu m þ Ø rZ� ¦rÜKß
Ýrå N Ü r å � r Ü ivu m þ Ø rZ� ¦rÜKß
d(ï�g i á2kRk ��m
x r t pWr z N=�[r ivu m izð m þ Ø¶x r t psr z N5�[r Ë ¯

å r t y tW£fx rR®R� ¦rßVÞ N�o6NRp z N=�[rly�o Ù ¯ à
å r t yRr å � r Ü i NWm k�t yRy Þ�Ùf¯7à
NW� ÞSÞ��v� Æ ��ÎÏ�ZÐòñ ÒQó Æ ��� ×Q×){v�KÔ � Æ ×|{~}>×){qÓ~� � ���� UÑ?à
�P��ÞvÂ Ç Ã Æ ¤ Ä Æ<· � ���ÒàKànÜl� rsO
d ª Ù Ñ ¤ �l{^× o z ì {�Õ>Ó�{  NZO Ýrå N Ü r å � r Ü i NWm à
ª � Ç o zc� �  þ Ø ÙnÑ ¤ �s{^×�k ¹ r Ü ®R� ¦rßVÞv� Ç à
z ×|{~}>×|{^Ó~� i NWm þ Ø z ��� ×Q×){v�KÔ
dfehg �Bô Ã Ã Ú � o
zn� ivu m þ Ø � tW�VÞ zc� � ivu m�o zc� ivu m à

NW� Þ Æ ì {�Õ>Ó�{ Ä Æ ��� ×�×|{��<Ô àPÜl� rsO
Ýrå N Ü r å � r Ü i NWm k�å rZ�#�swnr Þ�Ù Ñ ¤ �l{^× à

å r Ül�Så O ª � Ç o zc� o z ×|{~}>×|{^Ó~� i NWm 
Ýrå N ÜntW£fx rR®R� ¦rßVÞ N�o Ùf¯rà
å r t yRr å � r Ü i NWm k�t yRy Þ�Ù ¯ à
z ì {qÕ>Óv{ þ Ø x r t psr z N=�[r i NPm izð m î z �v� ×Q×|{��<Ô
Ýrå N Ü r å � r Ü i NWm k�t yRy Þ�Ùf¯ o z ì {�Õ>Ó�{ à
å r Ül�Så O z ì {qÕ>Óv{
�R¦ y t	Ü r Þv� � º o zc� � i á2kRk ORm�o Ùf¯hà
� Ç þ ØÍ� � º
z ×|{~}>×|{^Ó~� i NWm þ Ø z ��� ×Q×){v�KÔ
dfehg �Bô Ã Ã Ú � o
zc� ivu m þ Ø � ts�VÞ zn� � ivu m�o zc� i�u m à

d Ù ×){�Õ/Ý={q× g å r t ynr å � r Ü i NPm
Ù ×|{qÕ/Ý5{^× k¥�R¦ y t<Ü r Þ No zc� à
å r t yRr å � r Ü i NWm k�å rZ�#�swnr Þ�Ù ×|{qÕ/Ý5{^× à
z ì {qÕ>Óv{ þ Ø z ��� ×�×|{��<Ô î4Ñ
Ýrå N Ü r å � r Ü i NWm k pWr ÜVÞ�Ù ×|{qÕ=Ý={^× o z ì {qÕÄÓ�{ à
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P :

P :

P :

S :

tw(y)1

= 6

= 6

y is valid

r(y)0

tw(x)2

= 6

tw(x)3

r(y)1

read is local new consistency action
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Time
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P :

S :

w(x)1
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tr(x)1

P :
1
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tr(x)3

tr(x)1

w(x)4

tr(x)4

w(x)2

w(x)3

Time1410 11 12 13 15 16 17 18 19 20 21 22 23

P  ’s lease expires
4

new lease for P
5

S’s copy is invalid here Remove P   from writerSet
4
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