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Group Leader Election Algorithm for Agent Groups Based Distributed Network Management

LI Hang ZHAO Zhi-Gang WANG Guang-Xing
(School of Information Science and Engineering ,Northeastern University,,Shenyang 110004)

Abstract It is a dynamic distributed paradigm that network management is based on agent groups. In an agent group,
group leader is the most important node and group leader election is pivotal problem of dynamic group management.
To illustrate leader election,a partial synchronous system molel is presented for describing agent group. Based on the
model ,a 3-phase fault-tolerant leader election algorthm is put forward,which is effictent and tolerates crashed agents
and lossy links. fault-tolerant trend. To meet election trigger ,the heartbeat faillure detector is implemented and several

crucial parameters are discussed.
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{phase 1 MFRAMNEIIHRRBpe I )
1 on initialization:

2 =0

3 1=0

4 if p = leader then
5 for all i > 1 at time i* Ty, pr do
6

7

8

else
upon r;,, = the current time

9 leader is wrong

10 upon receive(MESSAGE ,*, j) at time ¢
11 if j>! then

12 I—j

13 Ty = 0+ Ef0] +Tp=Topp

14 if 1<7;,, then

15 leader still is OK

{phase2 X FRWMEMPHAREpe I14: )
16  Procedure StartRound(s)

43 upon recefve (OK, k, trjor (START ,k) from g with k < r do
44 send(START, rjto g

send (MESSAGE , p.ListPRI, p.timestamp) to all in I1 \{leader}

{phase3 M FRANENIAANEpE must F: )

17 if p# s mod n then send (START, 5 ) to all 45  oninitialization:
18 res 46 for each i € T1\ rrusr do ListPRITi)— @
19 judge—smodn 47 start tasks 0 and 1
20 rtruste— 11 48 restart timer
21 restart timer 49 task O
22 on initialization: 50 loop forever
23 StartRound(0) 51 if p=judge and have not send(COLLECT ,*) then
24 start tasks 0 and 1 52 send(COLLECT, judge) to all in frust
25 taskO: 53 if judge .ListPRI =p.ListPRI for at lest timer>24 time then
26 loop forever 54 if judge .ListPRI#Q then
27 if p = r mod n and have not send(OK ,7;*) within & then 55 leader—Max (judge .ListPRI)
28 if p has been in round r for at least 25 time then 56 p-timestamp=0
29 for each g€ frust s.1. p did not receive(ACK, r) 57 send(LEADER,leader) to all in trust
from q in the last 25 time do trust «—trust \(q) 58 task I:
30 send (OK,r truss) to all 59 upon receive(REPORT, k, * *)do
31 taskl: 60 if k.timestamp > p.timestamp then
32 upon recelve (OK, k, tr) with k = r do 61 send(ACK,p.ListPRI, p.timestamp) to judge
33 if p& tr then StartRound(r+1) 62 p.ListPRI—k.ListPRI
2 else 63 Jjudge ListPRI — p ListPRI
35 trust —tr 64 upon receive((LEADER k)
36 send (ACK, r)tor mod 65 leader—k
37 restart fimer 66 p.nmestz.zmp=0 .
38 upon fimer >26 do 67 upon n_ecelve( COLLECT, judge) do . _ -
39 StartRound(r+1) 68 it p£judge then send(REPORT, p ,p.ListPRI, p.timestamp) to judge
40 upon receive(OK, k, tr) or (START, k) with k > rdo
41 if received(OK, *, *) then send(ACK, k Jtok mod n
42 StartRound(k)
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