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

���������
��������������
���

 �
� ���
��
�!�"�	����#����!�$�	�
%����&��
�������
���

�������'�
�!������%�
������
������������
���

��( )��
�!��*����� �������� ����
������
����



��	
������
����

• *�
�+&��+,� ����
���
-
– ��������
.
��
�
!��(

� ���,
 ������.���
��

�+�

��

�
���
– �����
���
.����	

– "��
 ���
�+ 
���
���
�������
�	��
 .��	
�����
– *����� �����
������


• ����� (��� ��	
�	����
���� ��� ���� ������� !������
���	���
	� ����#�/%*

• ����	� ��(�)��
�,� 
0

��
� .��	
����
���
�+



��������
 �
�
����
�����	���
	�

• 
���
�� 1����
�1�
�


�2��
���
� ���
�
�
�
�
(���������


• 3�� 4�
���� �(�
����� 	��
�5
• ��� ��	� 
��
�
�
��+�	��
 ���4�.�
.��
�


���.
�� ���
���5

delete_present_test() ->
?assertEqual([1,3], lists:delete(2,[1,2,3]) ).

delete_absent_test() ->
?assertEqual([1,2,3], lists:delete(4,[1,2,3]) ).
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prop_delete() ->
?FORALL({I,L},

{int(),list(int())},
not lists:member(I,

lists:delete(I,L)) ).

21> eqc:quickcheck(examples:prop_delete()).
................................................... .
................................................
OK, passed 100 tests
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29> eqc:quickcheck( eqc:numtests(1000, examples:prop_delete() ) ).
................................................... ......
................................................... ......
................................................... ......
................................................... ......
................................................... ......
................................................... ......
...Failed! After 346 tests.
{2,[-7,-13,-15,2,2]}
Shrinking.(1 times)
{2,[2,2]}
false
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[{set,{var,1},{call,reg_eqc,spawn,[]}},
{set,{var,2},{call,erlang,register,[a,{var,1}]}}]

V1 = spawn(),
V2 = register(a,V1).
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-record(state,
{pids, % list of spawned pids

regs, % list of registered names and pids
dead}).% list of killed pids

'&�
��	
�"��
�

• "��
� 
�
��
�

!��		���

�+ 
����� 
��
����	
�� ����� ���� ������ 
���
���

• 3
(��
 
�
� 
���	
�� &
������

next_state(S,V,{call,erlang,register,[Name,Pid]}) - >
S#state{regs=[ {Name,Pid} | S#state.regs]};

……

%
�

�
�����
����
#�
	����
����

#��
	����
����
�������
�
�
��
���



)��
,� 
�
�.��.
�
+5

• ���������
��
�	
� �(�'#4�	����:
• :��
�
 ����
�
�.�
	����
���� ��
�
��
:
• :�����	����
 
0	
.
���� ��
�����
�:
• :��������
�
�.��
	����
���� ��
�
��
;

prop_registration() ->
?FORALL(Cmds,commands(?MODULE),

begin
{H,S,Res} = run_commands (?MODULE,Cmds),
[catch unregister(N) || N<-?names],
Res==ok

end).
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V2 = spawn(),
V3 = register(a,V2),
V5 = register(b,V2).

postcondition(S,{call,?MODULE,register,[Name,Pid]}, V) ->
case register_ok(S,Name,Pid) of

true -> V==true;
false ->  is_exit(V)

end.

register_ok(S,Name,Pid) ->
not lists:keymember(Name,1,S#state.regs).

postcondition(S,{call,?MODULE,register,[Name,Pid]}, V) ->
case register_ok(S,Name,Pid) of

true -> V==true;
false ->  is_exit(V)

end.

register_ok(S,Name,Pid) ->
not lists:keymember(Name,1,S#state.regs) andalso
not lists:keymember(Pid, 2,S#state.regs).
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{[{set,{var,9},{call,proc_reg_eqc,spawn,[]}},
{set,{var,10},{call,proc_reg_eqc,kill,[{var,9}]}}],

{[{set,{var,15},{call,proc_reg_eqc,reg,[c,{var,9}]} }],
[{set,{var,12},{call,proc_reg_eqc,reg,[c,{var,9}]}} ]}}
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-> <'start_link.Pid1'> calls
scheduler:process_flag [priority,high]
returning normal.

-> <'start_link.Pid1'> sends
'{call,{attach,<0.31626.0>},

<0.31626.0>,#Ref<0.0.0.13087>}'
to <'start_link.Pid'>.

-> <'start_link.Pid1'> blocks.
*** unblocking <'start_link.Pid'>

by delivering '{call,{attach,<0.31626.0>},
<0.31626.0>,
#Ref<0.0.0.13087>}'

sent by <'start_link.Pid1'>.
...

-> <'start_link.Pid1'> calls
scheduler:process_flag [priority,high]
returning normal.

-> <'start_link.Pid1'> sends
'{call,{attach,<0.31626.0>},

<0.31626.0>,#Ref<0.0.0.13087>}'
to <'start_link.Pid'>.

-> <'start_link.Pid1'> blocks.
*** unblocking <'start_link.Pid'>

by delivering '{call,{attach,<0.31626.0>},
<0.31626.0>,
#Ref<0.0.0.13087>}'

sent by <'start_link.Pid1'>.
...

4��
���
�

�
������� ���
� 
��

.���

-> <'start_link.Pid1'> calls
scheduler:process_flag [priority,high]
returning normal.

-> <'start_link.Pid1'> sends
'{call,{attach,<0.31626.0>},

<0.31626.0>,#Ref<0.0.0.13087>}'
to <'start_link.Pid'>.

-> <'start_link.Pid1'> blocks.
*** unblocking <'start_link.Pid'>

by delivering '{call,{attach,<0.31626.0>},
<0.31626.0>,
#Ref<0.0.0.13087>}'

sent by <'start_link.Pid1'>.
...
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-> <'start_link.Pid1'> calls
scheduler:process_flag [priority,high]
returning normal.

-> <'start_link.Pid1'> sends
'{call,{attach,<0.31626.0>},

<0.31626.0>,#Ref<0.0.0.13087>}'
to <'start_link.Pid'>.

-> <'start_link.Pid1'> blocks.
*** unblocking <'start_link.Pid'>

by delivering '{call,{attach,<0.31626.0>},
<0.31626.0>,
#Ref<0.0.0.13087>}'

sent by <'start_link.Pid1'>.
...
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-> <'start_link.Pid1'> calls
scheduler:process_flag [priority,high]
returning normal.

-> <'start_link.Pid1'> sends
'{call,{attach,<0.31626.0>},

<0.31626.0>,#Ref<0.0.0.13087>}'
to <'start_link.Pid'>.

-> <'start_link.Pid1'> blocks.
*** unblocking <'start_link.Pid'>

by delivering '{call,{attach,<0.31626.0>},
<0.31626.0>,
#Ref<0.0.0.13087>}'

sent by <'start_link.Pid1'>.
...

'������
���
�+

-=>?5-
@--



���	
 A������B�
���

• '����.�
�
0��.�
1

procA() ->
PidB = spawn(fun procB/0),
PidB ! a,
process_flag(trap_exit, true),
link(PidB),
receive

{'EXIT',_,Why} -> Why
end.

procB() ->
receive

a -> 
exit(kill)

end.
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{[{set,{var,9},{call,proc_reg_eqc,spawn,[]}},
{set,{var,10},{call,proc_reg_eqc,kill,[{var,9}]}}],

{[{set,{var,15},{call,proc_reg_eqc,reg,[c,{var,9}]} }],
[{set,{var,12},{call,proc_reg_eqc,reg,[c,{var,9}]}} ]}}
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