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2. -Calculus 

2.1 Overview 
-Calculus       
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-Calculus      

.       
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2.2 Syntax 
 

  Inaction 
  Parallel 
  Choice 

  Action 
  Restriction 
  Nesting 

  Scope 
  Movement 

  
  Move in the P 

  Move out of the P 
  Permit the P to move in 

  Permit the P to move out 
  Get the P in 
  Put the P out 

   Permit the P to get in 
  Permit the P to put out 

(  1) -Calculus  Syntax 

-Calculus  syntax   1  . 

(1) Inaction :      

 . 

(2) Parallel :     

 . 

(3) Choice :      

. 

(4) Action : n    a  t
 A      P  

. 

(5) Nesting :  P    Q
 . 
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(6) Scope :  P     

 . l  time lower bound, u  time 
upper bound .  P   a  

   t   l < t < u   

 S , t < l    L , u < t  

  U  .  P  

     E  

. 

(7) Movement :   . 

 

     

        .  

     . 

    1 . 

 

<  1> -Calculus  Movement 
    

 Request(Active)  

 Request(Active)  

 Permit(Passive)  

 Permit(Passive)  

 Request(Active) P 
 Request(Active) P 
 Permit(Passive)  

 Permit(Passive)  

 

  Request    t  

. Permit   Request     

       

. 

 
2.3 Semantics : Transition rules 

-Calculus   semantics   2  . 

 

<  2> -Calculus  Semantics 

In Action  

Out Action  

Get Action  

Put Action  

ScopeCT  

ScopeE  

ScopeTL  

ScopeTU  

ScopeE  

 
In Action, Out Action, Get Action, Put Action   

      . 

Out Action, Put Action     

      

    , In Action  
Get Action       

     . 

ScopeCT    .  A  

 t   A     

time bound  t  . ScopeE  time bound 
 P    . ScopeTL  lower 

time bound  P   lower time out 
  . ScopeTU  upper time bound  

0     upper time out 
  . ScopeE  time bound 

      

. 

 
2.4 Graphical language 

-Calculus  text     

      . 

  In the Large(ITL)  In the Small(ITS)  

  . 

(1) ITL :     

 .    

    . 

 ITL      

     

   .  2

 ITL  . 

 
(  2) -calculus  ITL  

 

(2) ITS :     

   .    

, Scope       

- 598 -



2014년  추계학술발표대회 논문집 제21권 제2호 (2014. 11)

 
 

.  ITS   

     

   .  3  ITS
 . 

 

 
(  3) -calculus  ITL  

 

ITL  ITS       

      

 .  -Calculus    

   , ITL  ITS  

    ,   

      

    . 

 

3.  

3.1  
-Calculus     

      . 

-Calculus      

. 

(1)   :    

      

. Railroad crossing system   . 

(2)   :     

     

 .  -    

,      . 

 

      

       

  . 

-Calculus      

 .       

,     .  

 P[Q[R]]   R  P    

 Q     ,  

P  Q     P    

 . 

 

3.2  
-Calculus       

    .  

      

,     

       .  

       

     

     . 

 

4.  

-Calculus  Robin Milner    

     . 

-Calculus     value passing   

       

.      

     

     . 

Mobile ambient     

  . Mobile ambient   

      

  Ambient   . 

   Ambient     

      

     . 

-Calculus      

  Text      

      

.       

      . 

      

      

 .     

       

    .  -

Calculus      

    . 

 

5.  
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  . 

EMS(Emergency medical service)   

  . EMS  

  . 
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(4)      

. 

 

 4    -Calculus  . 

  

  
  

  
  

  
  

(  4) EMS  -Calculus  

  HM, L   A    

  .   A  

 H, L      . 

 

 text   ITL, ITS  

   . 5, 6   ITL, 
ITS  . 

 

 
(  5) EMS  ITL  

 
(  6) EMS  ITS  

 

   EMS   

  . 

(1) t = 1 :     

(2) t = 2 :     

(3) t = 3 :     

(4) t = 13 :     

(5) t = 16 :    

(6) t = 26 :    

(7) t = 27 :     

(8) t = 30 :    

(9) t = 90 :    

 

     ITL  

   .  7  17 < t < 26 
 ITL  . 

 

 

 
(  7) EMS  ITL (17 < t < 26) 

 
6.  

      

 -Calculus  .   

       

        

      , 

      

      . 
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