o AIARMAS s2H0 ACIHOIE 48 gels

201, o1s&2 30
'BEUsn FESARED
bart@seed.handong.edu, emchoi@handong.edu
AR HD ABEFESMTS D
podong@konkuk.ac.kr

An Effective Coordinator Election Algorithm in a Distributed System

Ki Kim!, Donghoon Lee®, Eunmi Choi'
'Department of IT, Handong Global University
2Department of Computer Science and Engineering, Konkuk University

2 o
B4 MLAE H0M SREE FEY =282 SIISE FASHH ROUIOIEE AE610]
EEO BESIAL 2aE T 220 ASSCH IOU0IH && 2288, 248 = C
point-of-failureE &I SH22 CUOIEHE HE6I0 20IUI01E 2 AlS AIABS MEi9 JIsS
SA AN "0 2 =20lAe 2IES 2CU0IE & Z0elE2 SRS L6l |AGH0!, fail0l EX
St= UIEAIAMUNAM AL Jts8 M A a0 AOIU0IH 85 V2SS HNGID AES Sl
IACIUIOE &3 g0l H2ls AIRMS SEHE

1. A& Atsln HYE B8 A& e AUy 98 =
A Aa"oA oz 9o He k=E tulolg Eo) R A s AL SAHT AL 3

e 3 ARG "oy AEE nEsy]) o4 T oA Bol=E AT 4FoM AEE Be)
B dgA 4 ==58 B75 sun 434 @
A7} dt= REL B4 Axde] MHF5E FAs:s 2. Hgtsl= RCIHIOIYH & ¢nels
Z8% Issue EoITH1,2]. ol8igt A% Ze 48§ 21. 559 46 BF
e =59 afFdA vy fdstn FIRFA HE X282 IYvloy d2S H8 UeH 2
Q 2Ydol€(Coordinator)E Fol 3% ALLE o 2 e ARE fA .
E xZd gFEAY e =258 BsleE 59 {Election, Confirming, Wait_Confirm,
=EmE Q) 2 & 2 = o State Normal_Mode, Coordinator_Mode,
-‘ET& .E% %%.E}Ej _@f}'ﬂfqﬂ]??.‘ao 6}:}4 Coordinator_Fail} %9 &t} Aej
=27F B FRYEHES e e olddFoznd Coordinator | AkAlo] £§ 2§92 Coordinator?] ID
9 A&A(fault tolerance)d ZAE 7FHLA HE2 oo Aol £ 229 1D
2, Advolgd FAZt AR E B TEFY Y | ewbers Aol g 2Fo] £ k= IY2E
B2 k=g FHoz MHE LxneF(Election MyID A4S FEE = 9lE YD
Algorithm)& %3l ©& 7te4ol ¥2 x=8 2
dulolgj2 H&ste] A2we) deje 715 BAA IodlelEE 1 IFd £ =289 42T @
Aok i3], B 2w AdAe dEAe 3=y A7) A8l gy e dHolHTRE UEo #E
vlolg) 4% <nelZo2E= Bully Algorithm[4], #d.

Invitation Algorithm{4], Ring Algorithm[5]%} 22 l attendaceBook | (key:ID, value failCount)2] Hash Table J

¢nFol AT,
B =RAE A4 9= UEYIE wgoz 2.2, ACIHIOIE A& ¢31elE Pseudo Code

3o ¢lE Bully Algorithm®} EA7} EAsts WE addloleg k=g FrlHoz Nzd g
AAANA A8 7b5 @ Invitation Algorithm& AE ATE HAlspl dei(diegs 1-3). =288 2y
st EHAQ IUuol ME dmIAZL 23 A lelel7t dAF 34 ol S0 giokd =ojulo]

E7} fail Ayt 52 &, QA2 mdloly

382



20034 = Id=AHARS] 7HE e z=F4 Vol 30. No. 2

AEe Ax=sA g, 9d, ZYvoEe =258

changeState(condition, newState) as boolean {
if (state € condition) {
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coordinatorCheck() {
if (state == Normal_Mode) {
send (Coordinator, MylD, AreYouThere)
wait reply of Coordinator (AYT_reply:reply}, Timeout=T {
if (reply == OK)
failCount = 0
else
failCount++
} on timeout {
failCount++
}
if (failCount > faifThreshold)
changeState(Normal_Mode, Coordinator_Fail)
election() /+ ZL/LIOIE fail Al election A& */
}
}

state = newState
return true

} else {
return false

}

duF 4. AR LE VASE dndF

FAdole £A Aol x=go] A2 2yl
HE HE ¢neFe A dolle x==859 DE
HasA b $4 eavt 22 D8 M 228
A2E advolH 2 AEstes ITHLRAF 5).

G2E 1 227t IlolE o} &L Hdsl: g2 F

respond() {
while (state == Coordinator_Mode) {

wait for AreYouThere message

if (sender € Member) {
put {attendanceBook, sender, 0)
send (sender, AYT_reply:OK)

} else {
send {sender, AYT_reply:ERRORY)

}}
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memberCheck() {
if (state == Coordinator_Mode) {
for every node except myself in attendanceBook {
failCounti++
}
for every node except myself in attendanceBook {
if (failCount; > failThreshold) {
alarm (NodeFailed, node;):
failCounti= -1;
}
}
for every node except myself in attendanceBook {
if (failCount; < 0)
findLostMember(node;):

}}

election() {
if ( changeState(Coordinator_Fail, Election) ) {
Coordinator = empty
sortPriority (Members)
for every node in Members {
it (node == myself) {
changeState(Election, Confirming)
for every node except myself in Members
/Ut HE DBELE E SO 28 ~/
send (nodei, MylD, WaitConfirm)
chageState(Confirming, Coordinator_Mode)
Coordinator = myself
for every node except myself in Members
/[ LOF BOHIO0IE S E 28 +/
send (node;, MyID, Confirm)
return
}else {
send (1D, MyID, Ping)
wait reply of nodei (Ping_reply:reply), Timeout=T {
changeState(Election or Wait_Confirm, Wait_Confirm)
return
} on Timeout {
continue
} }

}}
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findLostMember(node) {
if (state==Coordinator_Mode) {
send (node, MyID, WholsCoordinator.teply)
wait reply of node (WIC_reply:reply), Timeout=T{
if {Coordinator > reply) {
send (node, MyID, MergeWithMe)
}
} on timeout {
S AHCHOF O J 6 fail SO B +/
return

}}
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receive () {
while (true) {
wait for message
case Ping
send (sender, Ping_reply:OK)
case WaitConfirm
changeState (Nomnal Mode or Coordinator_Fall or Wat_Confim,
Wait_Confirm)
case Confirm
Coordinator = sender
changeState (Wait_Confirm, Normal_Mode)
case WholsCoordinator
if (state == Wait_Confirm)
send (sender, WIC_reply:lowestPriority)
else
send (sender, WIC_reply:Coordinator)
case MergeWithMe
success = changeState  (Normal_Mode, or
Coordinator_Mode or Wait_Confirm, Normal_Mode)
it (success)
Coordinator = sender

}}

¢ FE 7. A&7 PH S A@ AA A gnAF

2.3.J1& RLIUIOIEl 8 & &1
A3

=02 bl

YEYT "o‘%ql*i——] Ag dnAFL
Bully Algorithm& AM&&tx JUAT fail AdejolA
Axd == IS FPPH Az de 23
€ AANA %7 "F AjHE £¢ F U, EY
—E'cz{]?} 5‘—1}]8}“ HWEND Fgor oA A2 vy
old 2% A= PP Invitation Algorithmg
*}%5}7‘]‘_ agdlolg 7} fail=lAe o Zzte ==
7P ARE IFE A% §HEkA ¢xn 54l vke
& =72 Bully Algorithn& AME3H XM&& &
ol Az P 1EFL YA H== HFHe
2 8o age2 FHHE AL B8 T F A
tH4].

384

3. aEzn
APE Fdulolg fail AP HE ¢u
ARste] A2E mYUlolHE d&sted dE A
23 vEa 22 A 98 A2 vdd 2§l
stz FAE wx] dge NS FHsGH.

NMoEE

Y olg

a9 1. ZY oy H& ¢uFE 49

4. B8

2 =FdAe 79 ooy HdE ¢ndydF
A Az4d e WMEHNIE 7|Nez @ Bully &
n & -7—7‘“7]' s dEAIAA AL 7}“?*
Invitation 1B EL A no}h AAHAo] =
EHQ @ojvlolg A& ¢nFL AgFey A
He B MEd ZAyge Az 48 ZduolHE
o] stz FlAE AFE AU, B dFY
3 Aoz U ¢nAFERY A% wust o
A AgdM e dix v & Hnd=g Q.

&0 28

[1] Andrew S. Tanenbarum, Maarten van Steen, “Distributed
Systems principles and Paradigms”, Prentice Hall, 2002

[2] George Coulouris, Jean Dollimore, Tim Kindberg,
“Distributed Systems Concepts and Design”, Addison
Wesley, 2001

[3] Randy Chow, Theodore Johnson, “Distributed Operating
Systems & Algorithms”, Addison Wesley, 1997

[4] H. Garcia—Molina, “Elections in a distributed computer
system”, IEEE Trans. on Computers, C-31(2):48-59,
1982

[5] Chang, E.G. and Roberts, R. “An improved algorithm for
decentralized extrema~finding in circular configurations
of processors.”, Comms. ACM, Vol. 22, No.5, pp.281-3,
1979



