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<q>
r_by[this]

<u0>
r_by[head]rvalue[head]

<u4>
r_by[next]=1/2

r_by[tail]

rvalue[tail]

<prd>
is_thread
at[lp_6]held_by

<u>
r_by[next]=1/2

rvalue[next]

rvalue[next]rvalue[next]

<m1>
r_by[x_i]

<a1>
is_thread
at[la_1]

rvalue[this]

rvalue[this] rvalue[x_i]

<cns>
is_thread
at[lt_1]

blocked

rvalue[this]
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5.1 Deadlock



��*,�(���2� E
<s_t>

at[la_1]
is_thread

<u>
rvalue[this]

� ý1G :

�6�4*����:<
<s_t_0>
at[la_1]

is_thread
<u>

rvalue[this]

<s_t_0>
at[la_1]

is_thread

<u>

rvalue[this]
<s_t_1>
at[la_1]

is_thread
rvalue[this]

<s_t_0>
at[la_1]

is_thread

<u>

rvalue[this]
<s_t_1>
at[la_1]

is_thread
rvalue[this]

<s_t_2>
at[la_1]

is_thread

rvalue[this] õ"õ�õ
� ý1G :JG ò � ý1G :JG ó � ý1G :JG ô

���������

� �"���2� *
<s_t_0>
at[la_2]

is_thread
<u>

rvalue[this]

held_by

<s_t_0>
at[la_2]

is_thread

<u>

rvalue[this]

<s_t_1>
at[la_1]

is_thread

rvalue[this]

held_by

<s_t_0>
at[la_2]

is_thread

<u>

rvalue[this]

<s_t_1>
at[la_1]

is_thread

rvalue[this]

<s_t_1>
at[la_1]

is_thread

rvalue[this]

held_by

õ"õ�õ
� ý1G òLG ò � ý1G òLG ó � ý1G òLG ô

���������

� C -O����� �"���2� *
<s_t.1>
at[la_2]

is_thread
<u>

rvalue[this]

held_by

<s_t_0>
at[la_2]

is_thread

<u>

rvalue[this]

<s_t_1>
at[la_1]

is_thread

rvalue[this]

held_by

� ý1G ó G ò � ý1G ó G ó
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<[s_t.0.1,s_t.0.0]>
at[la_1]

is_thread

<u>
is_acquired

blocked rvalue[this]

<s_t.1>
at[l_crit]
is_thread

held_by rvalue[this]

<[s_t.0.1]>
at[la_1]

is_thread
is_blocked

<u>
is_acquired

blocked rvalue[this]

<[s_t.0.0]>
at[la_1]

is_thread

rvalue[this]

<s_t.1>
at[l_crit]
is_thread

held_by rvalue[this]
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<m5>
r_by[x_i]

<q>
r_by[this]

<u0>
r_by[head]
r_by[tail]

rvalue[head] rvalue[tail]

<cns>
is_thread
at[lt_3]

rvalue[this]

<prd>
is_thread
at[lp_6]

rvalue[x_i] rvalue[this]

<a1>
is_thread
at[la_1]

rvalue[this]
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APPENDIX

A. SOME OF THE ANALYZED JAVA PRO-
GRAMS
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