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SMV 

• SMV is one of the Model checking tool 

 

• Input 
– .smv 

– .v   

 

• Property  
– Temporal logic 

 

 

• Verifying fail => show counter example 

2 



SMV 

• SMV : Symbolic Model Verifier 
 

 

 

 

 

 

• Cadence SMV 
– Based on Ken McMillan’s work at CMU 

– Can do compositional verification 

– more expressive mode description language ( .smv (2 types) , .v 
(Verilog) ) 

– easy-to-use graphical user interface 
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SMV 

• Model을 code로 작성 

 

• State machine 등의 모델링이 가능 

 

• 모델링 후 확인하고 싶은 property작성을 통해 verify 
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SMV - language 
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module main(req1,req2,ack1,ack2) 

{ 

 input req1,req2 : boolean;  

 output ack1,ack2 : boolean;  

  

 ack1 := req1; /* priority */ 

 ack2 := req2 & ~req1;  

  

 mutex : assert G ~(ack1 & ack2);  

 serve : assert G ((req1 | req2) -> (ack1 | ack2));  

 waste1 : assert G (ack1 -> req1);  

 waste2 : assert G (ack2 -> req2); 

  no_starve : assert G F (~req2 | ack2); 

} 

Type declarations 

Signal assignments 

Assertions 

Prove하고 싶은 
property를 작성 



SMV - language 

• Data type 
– <signal> : <type>; 

 

– X : boolean; 

– State : {ready,willing,able}; 

– count : 0..7; 

 

– zip : array 2..0 of boolean; 

• zip[2] : boolean; zip[1] : boolean; zip[0] : boolean; 

– matrix[0] : array [2..0] of boolean;  

– matrix[1] : array [2..0] of boolean; 
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SMV - language 

• Assignment 
– X := y; 

 

• Delay assignment 
– init(x) := 0;  

– next(x) := y; 
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• State machines 
 

start, done : boolean; 
state : {idle,cyc1,cyc2}; 
 
default done := 0;  
in switch(state){  

idle:  
 if start then next(state) := cyc1;  
cyc1:  
 next(state) := cyc2;  
cyc2:  
 next(state) := cyc2;  
done := 1;  

} 
 

 



SMV - language 

• if(<condition>)  
– <stmt1>  

• else  
– <stmt2> 

 

• default  

– <stmt1>  

• in  

– <stmt2> 
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• switch(<expr>) 
    {  

 <case1> : <stmt1>  
 <case2> : <stmt2>  
 ...   
 <casen> : <stmtn>  
 [default : <dftlstmt>]  

    } 



SMV - language 

• for(i = 0; i < 3; i = i + 1) {  

 x[i] := i;  

    } 

 
• chain(i = 0; i < n; i = i + 1)  

if (inp[i]) out := i; 
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SMV - language 
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SMV - language 

• Assertion 

– foo : assert p; 

• foo : assert AG ((~p | q) -> X(p = 1)); 
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SMV - manual 

• 실행 
– 바탕화면에 생성된 바로가기를 통해 실행한 경우 문제 
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SMV - manual 

• 실행 
– 시작 메뉴의 파일을 통해 실행 
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SMV - manual 

• Cone 
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SMV - manual 

• Result 
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SMV - manual 

• Properties 
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SMV - manual 

• Suggest value 
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SMV - manual 

• Extend trace 
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SMV - manual 

• Recalculate trace 
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SMV – example1 
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module main(inc, dec) 
{ 
 input inc, dec : boolean;  
 state : {state0, state1, state2}; 
 
 default ; 
 in switch(state){ 
  state0: 
   if(inc) next(state) := state1; 
   else if(dec) next(state) := state2; 
    
  state1:  
   if(inc) next(state) := state2; 
   else if(dec) next(state) := state0; 
    
  state2:  
   if(inc) next(state) := state0; 
   else if(dec) next(state) := state1; 
    
 }; 
 
  test  : assert G ((state = state0 & dec) -> X(state = state2)); 
} 



SMV – example1 

• 파일 작성 후 오픈 
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SMV – example1 

• verify 
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SMV – example1 

• result 
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SMV – example2 
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SMV – example2 
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SMV – example2 

• 결과 화면 
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SMV - problem 

• 예제로 작성한 모델의 문제점 
 

– 모델을 모든 상황에 대해 검사 하므로 동시 입력의 문제 

 

– 아무 입력이 없는 상황에 대한 문제 
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E N D 
Q & A 


