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Abstract A leader is a special process who roles as the coordinator within multiple processes of a group. In a
distributed system, leader election is the procedure of electing a coordinator. This is a very important issue for
building fault-tolerant distributed systems. When two normal mobile ad hoc networks are merged, there are two
leaders. This violates the safety property, so a mechanism to detect and handle are required. In mobile ad hoc
distributed computing system, we propose a leader competition protocol and to prove the temporal logic to it.
This solution is based on the group membership detection algorithm.
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if (two_Heartbeat)
{
send Competition Message to neighboring
processes;
while(# of leader list is not equals to two)
receive Response Message from two leaders;
choose Leader;
send Leader Message to neighboring processes;

[32! 1] 2AL=9] behavior
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Pi:

Var
1.1 Idr; := current leader;
1.2 status; := one of state set in

{Norm, Compete, Wait};
1.3 n; := {set of all neighboring processes};
14 1 = {} // leader list
15 cnt = 0; // # of merged group;
1.6 s_tagi = null;
1.7 t_stamp; = 0;

// source tag
// time stamp
On status; = Norm:

2.1 if (two_Hearbeat) then

2.2 status; ‘= Compete;

2.3 s_tagi = I,

24 t_stamp; = 1;

25 send competition(s_tag;, t_stamp;)

to each process of n; ;
2.6 if (Idr; = i) then

2.7 U=1; Uik
2.8 end-if
29 end-if

3.1 Upon received competition(s_tag, t_stamp)
from process j:

3.2 status; ‘= Wait;

3.3 s_tag; ‘= s_tag;

34 t_stamp; = t_stamp + 1;

35 send competition(s_tag;, time_stamp;)

to each process of n; except j;

3.6 if (Idr; = i) then
3.7 send response(ldr;) to process s_tag;
3.8 end-if

(32 2] 9u AW Z2EF (1/2)
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On status; = Compete:

4.1 Upon received competition(s_tag, t_stamp)

from process j:
4.2 if ((s_tag;t_stamp;)<(s_tag,t_stamp)) then
4.3 status; = Walit;

44 s_tagi ‘= s_tag;
45 t_stamp; = t_stamp + 1;
46 send competition(s_tag;, t_stamp;)

to each process of n; except J;
4.7 end-if

5.1 Upon received response(ldr;) from process j:
5.2 = 1; U {j}h

5.3 if (cnt = # of II;) then

5.4 chooseLeader();

55 end-if

On status; = Wait:
6.1 Upon received competition(s_tag;, t_stamp;)

from process j:

6.2 if ((s_tagit_stamp;)<(s_tag,t_stamp)) then

6.3 s_tagi ‘= s_tag;
6.4 t_stamp; ‘= t_stamp + 1;
6.5 send competition(s_tag;, t_stamp;)

to each process of n; except J;
6.6 end-if

7.1 Upon received leader(/) from process J:
72 status; = Norm;

7.3 ldri =1

74  send leader(/)

to each process of n; except Jj;

chooseLeader():

8.1 Idr; = max{ll};

8.2 send leader(ldr;) to each process of n;
8.3 status; = Norm;

[ 3] 29 AR Z2EZ(22)
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