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, ,     
PROMELA    2  . 

<  2> , ,    PROMELA  

mtype = {  INVITE, ACCEPT, REFUSE, CANCEL, 
PROMOTE, KICK, LEAVE }; 

chan g_toServer = [1] of { mtype, byte, byte }; 
 
typedef Player{ 

//    , g_parties   
// NUM_PARTIES     
// . 
byte partyID; 
//    . 
//      . 
bool invitations[NUM_PLAYERS]; 
//       
//        . 
byte invitationSent; 
//     
//        . 
byte invitationReceived; 

}; 
Player g_players[NUM_PLAYERS]; 
 
typedef Party{ 

//  , 0    . 
byte numMembers; 
//   , g_players  . 
byte leaderID; 

}; 
Party g_parties[NUM_PARTIES]; 
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4.2   
    .  

      
  .    
       . 

    3    
      

. 
<  3>     

proctype ProcPlayer(byte playerID) { 
do  
:: g_toServer ! INVITE, playerID, 0; 
:: g_toServer ! INVITE, playerID, 1; 
:: g_toServer ! INVITE, playerID, 2; 
:: g_toServer ! INVITE, playerID, 3;  
:: g_toServer ! ACCEPT, playerID, 0; 
:: g_toServer ! ACCEPT, playerID, 1; 
... 
:: g_toServer ! KICK, playerID, 2; 
:: g_toServer ! KICK, playerID, 3;  
:: g_toServer ! LEAVE, playerID, 0; 
od 

} 
 

4.3   
       

    .  
    . 

<  4>    
proctype ProcServer() { 

 
do 
:: g_toServer ? INVITE, playerID, targetID -> 
 d_step { OnInvite(playerID, targetID); } 
:: g_toServer ? ACCEPT, playerID, targetID -> 
 d_step { OnAccept(playerID, targetID); } 
:: g_toServer ? REFUSE, playerID, targetID -> 
 d_step { OnRefuse(playerID, targetID); } 
:: g_toServer ? CANCEL, playerID, targetID -> 
 d_step { OnCancel(playerID, targetID); } 
:: g_toServer ? PROMOTE, playerID, targetID -> 
 d_step { OnPromote(playerID, targetID); } 
:: g_toServer ? KICK, playerID, targetID -> 
 d_step { OnKick(playerID, targetID); } 
:: g_toServer ? LEAVE, playerID, targetID -> 
 d_step { OnLeave(playerID); }  
od 

} 
 

  5      OnInvite()  
. 
<  5>    OnInvite() 

inline OnInvite(playerID, targetID) { 
if 
:: ((g_parties[0].numMembers > 0) &&  

(g_parties[1].numMembers > 0))  
-> skip; //     . 

:: (playerID == targetID)  
-> printf("invalid call\n"); //    . 

:: (g_players[targetID].partyID < NUM_PARTIES)  

-> skip; //    . 
::(g_players[targetID].invitationReceived 

>=MAX_INVITATION_RECEIVE) 
-> skip; //      . 

:: (g_players[playerID].invitationSent  
>= MAX_INVITATION_SEND)  
-> skip; //      . 

:: (g_players[playerID].invitations[targetID])  
-> printf("invalid call\n"); //  

:: ((g_players[playerID].partyID < NUM_PARTIES) && 
(g_parties[g_players[playerID].partyID].numMembers  
 >= MAX_PARTY_MEMBERS))  

-> skip; //    
:: ((g_players[playerID].partyID < NUM_PARTIES) && 

(g_parties[g_players[playerID].partyID].leaderID  
!= playerID))  

-> printf("invalid call\n"); // not a leader 
:: ((g_players[playerID].partyID < NUM_PARTIES) &&  

(g_players[playerID].invitationSent + 
 g_parties[g_players[playerID].partyID].numMembers 
 >= MAX_PARTY_MEMBERS))  

-> skip; //     . 
:: else  

-> //   
g_players[playerID].invitations[targetID] = true; 
g_players[playerID].invitationSent++; 
g_players[targetID].invitationReceived++; 

fi 
} 

 5  else      
     , 

     . 
      

  6  ,     
    . 

<  6>   
init { 

byte playerIndex; 
for (playerIndex : 0 .. (NUM_PLAYERS-1)) { 

// partyID  NUM_PARTIES     
//    . 
g_players[playerIndex].partyID = NUM_PARTIES; 

}  
for (playerIndex : 0 .. (NUM_PLAYERS-1)) { 

run ProcPlayer(playerIndex); 
} 
run ProcServer(); 

} 
 

4.4   
      

(Integrity)   .   

 LTL    7    

  .  
<  7>    

//        . 
ltl p0 { []((g_pa rties[0].numMembers 

 <= MAX_PARTY_MEMBERS) && 
(g_parties[1].numMembers  

<= MAX_PARTY_MEMBERS)) } 
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// 1    . 
ltl p1 { []((g_parties[0].numMembers != 1) && 

 (g_parties[1].numMembers != 1)) } 
//      2 . 
// (   +  ) 
ltl p2 { []((g_parties[0].numMembers == 0) 

 -> ((g_parties[0].numMembers == 0)W 
(g_parties[0].numMembers == 2))) } 

//      . 
ltl p3 { []((g_parties[0].numMembers > 0) 

-> ((g_players[g_parties[0].leaderID].partyID) == 0)) } 
// Party.numMembers       
ltl p4 { []((g_parties[1].numMembers == 0)  

-> ((g_players[0].partyID != 1) && 
 (g_players[1].partyID != 1) && 
 (g_players[2].partyID != 1) && 
 (g_players[3].partyID != 1))) } 

//       . 
ltl p5 { [](((g_players[0].partyID < NUM_PARTIES) && 
        (g_parties[g_players[0].partyID].leaderID != 0)) 

-> ((g_players[0].invitationSent == 0) && 
(!g_players[0].invitations[0]) && 
(!g_players[0].invitations[1]) && 
(!g_players[0].invitations[2]) && 
(!g_players[0].invitations[3])))} 

//     . 
ltl p6 { []((g_players[0].partyID < NUM_PARTIES) 

-> ((g_players[0].invitationReceived == 0) && 
 (!g_players[0].invitations[0]) && 
 (!g_players[1].invitations[0]) && 
 (!g_players[2].invitations[0]) && 
 (!g_players[3].invitations[0])))} 

 

5.  
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