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��, �-�����	 �� . ��/ 
���	�����	�����% ���, ���������	��� �%

��, ����������% ���, �����%

�1, ���������% 2 �� �-����'��0�	

� � � ��1,

��, �-����'��0�	��� � 2

�3, ��#�%

2 �� �-����'��0�	 �� ��� &'�	 ���! " /� �

� � � �1+, � � �

��, ���"'����% �� /��� ����� �� ���������� �1, ! " 0 . ��/ ! "�����%

��, $�4 . �++% � � �

2 �1�, 0�( . ���

2

�� ��� ������ &'�	 ��! " -� � 2 �� ����� 
���	�����	

��+, -�4 . ++%

2

2 �� ����� ���������	

=����� /> B ���� C������ ��
� ����� ��������

: datarace pair

S20: y.f =

S31: [O1]

S42: z.g =

time

S13:

S14:

main T1 T2

S15:

S20: y.f =
S31:

[O1]

[O1]

S13:

S14:

main T1 T2

S15: [O1]

S20: y.f =

S20: y.f =

S31: [O1]

(A) (B)

[O]

: synchronized block invoked on object O

S42: z.g = 

S42: z.g =

S18:   x.f =

S17:

main, T1, T2: threads

: thread creation/termination and synchronization

: thread edge

S20: y.f =

S20: y.f =

S31: [O2]

S42: z.g =

S17:

S18: x.f =

=����� 0> ��� B ���� B ���
��	 1	�
�	��� �� 
�� C������ �� =����� /�
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join()

run()

: intrathread edge

main()

<S15>

m1()

<S31>

m2()

: start edge

join()

(A)

S11:

S12:

S13:

S14:

main()

S15:

S16:

S20:

S16’

S18:

S17’

S17:

S31:

S32:
S32’

S33:
S33’

m2()

m1()

S40:

S41:

S42:

run()

S30:

S34:

(B)

=����� 7> 1	
��
����� H�	
�� =�� J���� ",# �	� 1	
��
����� H� J���� "A# �� 
�� B ���� C������ �	 =����� /�

� ��
�����
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��� ���
��	� �� �	
������ 
�� ����������� ����� ��
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