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Property

475 289 34 578 8,56E+06 50,61s
1 6,75s
2 6,70s
3 6,88s

All abstract
7 261  522 2,73E+16 2,1s 1 0,1s
8 292  796 1.42E+21 5,3s 2 0,2s
10 302 1 002 1,69E+22 8s 3 0,25s
12 360 2 296 8,77E+15 4,26s 1 0,31s
12 320 1 982 5,63E+15 6,22s 2 0,36s

10 302 1 002 1,69E+22 8s 3 (all) 0,25s

604 436 161 846 3,10E+10 43min
1 46min
2 19min
3 48min

All abstract
10 395 1 005 2,83E+20 3,5s 1 0,8s
11 442 1 079 4,93E+24 3,8s 2 0,52s
14 501 1564 2,50E+26 12,1s 3 8,25s
12 532 14 025 6,49E+24 35,21s 1 0,46s
12 544 14 492 7.49E+24 33,77s 2 0,47s
14 501 1 564 2,50E+26 12,1s 3 8,25s

Platform
name

FSM
depth

Number of
BDD variables

BDD size
(\# of nodes)

Number of
Reachable 
states

Reachable states
space analysis
time

Checking 
time

Concrete 
1 master
1 slave

Concerned
component
abstracted

Concrete 
2 masters
1 slave

Concerned
component
abstracted
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A[pWq] = : E[: qU(: p ^ : q)]

E[pUq] = : A[: qW(: p ^ : q)]

9�0*�I01/1),=@=I"80��40Y2:"J)K2

: eG act = eG qt

(: EX p)0= (AX : p)0

= eG qt ) AX : p

: (EX p)0= : (eG qt ^ EX : p)

= : eG qt _ AX : p

= eG qt ) AX : p

H ence (: EX p)0 = : (EX p)0 � o �

(: EF p)0= (AG: p)0

= A[: pW(eG act ^ : p)]

: (EF p)0= : E[eG qtUp]

= A[: pW(eG act ^ : p)]

H ence (: EF p)0 = : (EF p)0 � = �

(: EGp)0=( AF : p)0

= AF (eG act _ : p)

: (EGp)0= : EG(eG qt ^ p)

= AF (eG act _ : p)

H ence (: EGp)0 = : (EGp)0 � J �
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(: E [pUq])0= A[: qW(6= p ^ : p)]0

= A[: qW((eG act ^ : q) _ (: p ^ : q)]

: (E[pUq])0= : E[(eG qt ^ p)Uq]

= A[: qW: (: (eG qt ^ p) ^ : q)]

= A[: qW: ((eG act _ : p) ^ : q)]

= A[: qW((eG act ^ : q) _ (: p ^ : q)]

H ence (: E[pUq])0 = : (E[pUq])0 � � �

(: E [pWq])0= A[: qU(6= p ^ : p)]0

= A[: qU((eG act ^ : q) _ (: p ^ : q)]

: (E[pWq])0= : E[(eG qt ^ p)Wq]

= A[: qU: (: (eG qt ^ p) ^ : q)]

= A[: qU: ((eG act _ : p) ^ : q)]

= A[: qU((eG act ^ : q) _ (: p ^ : q)]

H ence (: E[pWq])0 = : (E[pWq])0 � O �

(: AX p)0=( EX : p)0

= eG qt ^ EX : p

: (AX p)0= : (eG qt ) AX : p)

= eG qt ^ EX : p

H ence (: AX p)0 = : (AX p)0 � � �

(: AF p)0=( EG: p)0

= EG(eG qt ^ : p)

: (AF p)0= : AF (eG act _ p)

= EG(eG qt ^ : p)

H ence (: AF p)0 = : (AF p)0 � � �
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(: AGp)0=( EF : p)0

= E[eG qtU: p]

: (AGp)0= : A[pW(eG act ^ p)]

= E[: (eG act ^ p)U(: p ^ : (eG act ^ p))]

= E[(eG qt _ : p)U: p]

= E[eG qtU: p]

H ence (: AGp)0 = : (AGp)0 � < �

(: A[pUq])0=( E[: qW(: p ^ : q)])0

= E[(eG qt ^ : q)W(: p ^ : q)]

: (A[pUq])0= : A[pU((eG act ^ p) _ q)]

= E[: ((eG act ^ p) _ q)W(: p ^ : ((eG act ^ p) _ q))]

= E[(( G act ^ : q) _ (: p ^ : q))W(: p ^ : q)]

= E[(eG qt ^ : q)W(: p ^ : q)]

H ence (: A[pUq])0 = : (A[pUq])0 � � �

(: A[pWq])0=( E[: qU(: p ^ : q)])0

= E[(eG qt ^ : q)U(: p ^ : q)]

: (A[pWq])0= : A[pW((eG act ^ p) _ q)]

= E[: ((eG act ^ p) _ q)U(: p ^ : ((eG act ^ p) _ q))]

= E[(( G act ^ : q) _ (: p ^ : q))U(: p ^ : q)]

= E[(eG qt ^ : q)U(: p ^ : q)]

H ence (: A[pWq])0 = : (A[pWq])0 � o�q �



o�o�= ��� ��

�������

	�� �	�

�


����� �

�����

��� �

�����

���

�

�

�

��
 � � ������
 
����

�

�



o-o�J

� ��� ��� �

�

� � ��� ����
 � � ���*� �

���	� 


g']��� ` g�� ]��5\hg�`��

����� 


g����� ` g�� �����hg�`

�

����� 
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pi � gnt

cmd� eop

cmd� eop

cmd� eop

cmd� eop

cmd� val ^ pi � gnt

cmd� val ^ pi � gnt
pi � gnt

cmd� val

cmd� eop

�
��� �

�

;
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pi � gnt

cmd� eop

cmd� eop

cmd� eop

cmd� eop

cmd� val ^ pi � gnt

cmd� val ^ pi � gnt
pi � gnt

cmd� val

RDY

RDY ^ eop

�

	���	��������
�

RDY

RDY ^ eop

cmd� eop^ RDYRDY RDY

RDY
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cmd! val

cmd! val ^ pi ! gnt
pi ! gnt

cmd! val ^ pi ! gnt

pi ! gnt

cmd! eop

cmd! eop

cmd! val ^ RDY

cmd! val

cmd! val ^ r sp! ack

cmd! val ^ r sp! ack

rsp! ack

�����������	��

�"	�#���$

RDY ^ cmd! val ^ r sp! ack

	��%��������&�� �

� ����$
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cmd! eop

cmd! eop

RDY

cmd! val

cmd! eop
cmd! eop

RDY

RDY

RDY ^ cmd! val

RDY ^ eop! save

RDY ^ cmd! val ^ r sp! ack^ cmd! eop

RDY

RDY

RDY

RDY

RDY
rsp! ack rsp! ack

RDY
rsp! ackRDY ^ rsp! ack

RDY

RDY
���

r sp! ack

rsp! ack
RDY ^ rsp! ack

rsp! ack^ RDY

RDY

rsp! ack

rsp! ack

RDY

RDY

cmd! val ^ RDY ^ rsp! ack^ cmd! eop

RDY ^ rsp! ack

�
��� �

�

;
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r sp ) ack

*�+-,�.�/ 0�1�2

cmd ) v alcmd ) v al ^ r sp ) ack

cmd ) v al ^ r sp ) ack

pi ) gnt
cmd ) v al ^ pi ) gnt

cmd ) v al 3 4

065

cmd ) v al ^ pi ) gnt

pi ) gnt

cmd ) v al
,71�89+-5

RD Y

RD Y
4

2�.�/ :�1

3

2

cmd ) eop

cmd ) eop

cmd ) eop

cmd ) eop
cmd ) eop

RD Y ^ eop ) sav e

RD Y

1

4

/

4

2�/ ;

3

+

*�5�<

1

4

cmd ) v al ^ RD Y
1

4

/

4

2

1

4

/

4

2�/ *�+-,

4

2�/ *�+=,

*�+-,

4

2

RD Y ^ cmd ) v al ^ r sp ) ack ^ cmd ) eop

RD Y ^ cmd ) v al

RD Y
cmd ) eop

cmd ) v al ^ RD Y ^ r sp ) ack ^ cmd ) eop

RD Y

RD Y

4

2�/ *�+-,�> / ?

3 @

r sp ) ack
RD Y

RD Y
4

2�A / :�1

3

2�/ ?

3 @

*�+=,�> / ?

3 @

*�+=,�B / ?

3 @

*�+=,�/ 0�1�2

4

2�B / :�1

3

2

4

2�/ *�+=,�> / 061�2 RD Y ^ cmd ) v al ^ r sp ) ack r sp ) ack ^ RD Y

RD Y ^ r sp ) ack
r sp ) ack

r sp ) ack
r sp ) ack RD Y ^ r sp ) ack

RD Y

*�+-,�> / 0�1�2

r sp ) ack

*�+-,�B / 0�1�2

4

2�A / :�1

3

2

RD Y

r sp ) ack
RD Y

RD Y
RD Y RD Y ^ r sp ) ackr sp ) ack

RD Y

CED6F�G�G�H�DEIKJ

L=M
N�OQP�RSP

PEOUTVP�RSP

W

MXP%RYP

MKR
Z[P�RSP

P
\�]_^`P%RYP

pi a gnt

cmda eop

pi a gnt

WAI T

RDY ^ f in a r tr

RETRACT

cmda eop

RDY ^ f in a r tr

RETRACT

PK\�]bP%RYP

MKRcP%RYP

PK\�]YZ[P�RSP

�
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�
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ST [ S0g [ S0f �
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;
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>@+8>?25>@),= -#2\)K2401-
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K f
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(
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K f ^ g =
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;

dE"80�)
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=
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�MA.0�4J+.>?24>@7:+8- �

;
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;

�<)K+.A �

;

o�qG>@-E-I9./6"P2#".)K2

8s0 2 S0'

�

K ' ; s0 j= ' ;

(*),+-+/.�� �47���0��#2 � �

;

(+*

8s0 2 S0'

�

K ' ; s0 j= ' ;

dE".0 �>�47B7! ���I7'/C010CA.-
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�P>?+.A.9./325>?7:+P7'&:0��%2:".0% ;7��M�_9.=@)H=?01+�7,2:"

;
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;

' = p
�i2:".01�I01-498=?25>?+�7

<

 )�s/C7:+[2\),>?+.-N7:+80�>?+.>?24>F),=j-#2\)K240

s0
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� ".01+8/10

K ' j= p ;

' = p ^ q
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K p
),+8A

K q ;

dE".0]>@+8>?25>@),=D-I25)K250

s0
>?-i-49./6"H2#"J)O2

s0 = (s0p ; s0q ) ;

9 0E"J) &,0

p 2 L (s0p )
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q 2 L (s0q )
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p
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q 2 (s0)
��".01+8/10!�

K ' j= p^ q;
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' = p _ q
�'2#".08�40C-49.=f25>?+�7

<
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s0q
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s0 j= p _ q;
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0 j= p _ q;
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s0 j= AF p ;
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0
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