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프로토콜 검정을 위한 Modal Mu-Calculus 표현식

1.   Safety Check 식 (Deadlock 및 Livelock) : νZ. (µY.A ∨( <-> tt ∧ [-]Y)) ∧ [-]Z  단, A={S0}

2.   State Reachability Check 식 : νZ. (µY.A ∨( <action2> tt ∧ [action1]Y)) ∧ [-]Z  단, A={state} 

3.   Action Reachability Check 식 : νZ. [action1](µY. <action3> tt ∧ [action2]Y) ∧ [-]Z 
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S1 : Ack_await 
S3 : Resp_await 
S5 : Ack_await 

S0 : Idle 
S2 : T1=P1 
S4 : T2=P2 
 

a2 : ack 
a4 : train_state_msg 
a6 : operate_T2_timer 
a8 : ack 
 

a1 : TCP_con_req 
a3 : operate_T1_timer  
a5 : ack 
a7 : SCADA_state_msg 
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그림 7. Livelock Check
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그림 10. Liveness 

 시작  

s′==s0? 
No 

Yes 

s=s′ 

LTS(L) User 
choice 

s=s0 

Display allaction(begin=s, end=s′) 
s— allactionàs′ 

종료  

그림 11. Determinist 

시 작  

LT S ( L ) 

O K  :=  t rue ,  i ,  j  :=0  

i < L . n b T r a n s ?  

j<L.nbTrans?  

Trans[i]와  Trans[j]가  
 같 은 지 ?  

j : = i + 1  

j + +  

r e t u r n  O K  종 료  N o  

N o  

Y e s 

Y e s 

Y e s 

N o  

U s e r  
c h o i c e  

O K :=  f a l s e  
A c t i o n : = T r a n s [ j ]  

S t a t e : = j 

i + +  

 
B1≡min{X1 = X2 ∨ X3  

        X2 = A  

        X3 = X4 ∧ X5 

        X4 = [-]X1 

        X5 = <->X6 

        X6 = tt} 

B2≡max{X7 = X1 ∧ X8 

X8 = [-]X7} 
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 X X1 X2 X3 X4 X5 X6 X7 X8 C X3 X4 

S0 1 1 1 1 1 1 1 1 S0 0 0 

S1 1 0 1 1 1 1 1 1 S1 0 0 

S2 1 0 1 1 1 1 1 1 S2 0 0 

S3 1 0 1 1 1 1 1 1 S3 0 0 

S4 1 0 1 1 1 1 1 1 S4 0 0 

S5 1 0 1 1 1 1 1 1 

 

S5 0 0 

 
M[1]=< > 

M[2]=< > 

X X1 X2 X3 X4 X5 X6 X7 X8 C X3 X4 

S0 0 1 0 0 0 1 1 1 S0 2 3 

S1 0 0 0 0 0 1 1 1 S1 2 1 

S2 0 0 0 0 0 1 1 1 S2 2 1 

S3 0 0 0 0 0 1 1 1 S3 2 1 

S3 0 0 0 0 0 1 1 1 S4 2 1 

S5 0 0 0 0 0 1 1 1 

 

S5 2 1 

 
M[1]=<<S0,X2>, <S0,X6>, <S1,X6>, <S2,X6>, <S3,X6>, <S4,X6>, <S5,X6>>

M[2]=< > 

입력 출력입력 출력
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