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O ABSTRACT 0O

Jgroup integrates the object group paradigm with the distributed object model of Java
RMI, providing a platform which is suitable for developing partitionable distributed
applications. Jgroup depends on RMI in all its interactions; whether internal for
coordination between object group replicas, or external for communicating clients with
object group. Because of the dynamic of network which is caused by joining new servers
and leaving another ones to object group, or caused by partitioning, Partitionable Group
Membership Service tracks this changes to provide each member with a report called view.
The view contains a list of members which can communicate and coordinate activities.

The advantage of group membership in Jgroup is the ability to continue in providing
service in each partition, instead of limiting it in one partition.

When partitions merge, State Merging Service of Jgroup constructs a new global
consistent state, to reconcile any divergence caused by conflict updates in the different
partitions.

Group Membership Service is required that a view is installed only after agreement
is reached on its composition among the servers included in the view (Agreement On View
property). To achieve this property; many of Estimation messages are exchanged between
the servers, which causes overhead on the network.

This article improves the performance of group membership algorithm which is
responsible for achieving the agreement, through allowing for the first server detects the
new change in membership to send its estimation to other servers, instead of doing that by
each server.

Results show that the enhanced algorithm reduces the number of exchanged estimate
messages, and takes approximately the same period of time to reach to agreement on view
as in the default algorithm.
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Group Membership Algorithm.
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1 class JgroupDaemon {

2 JgroupDaemon(Member member) {  /* Constructor */

3 reachable = {p} /* Set of unsuspected objects */

4 version = (0,...,0) /* Vector clock */

5 Boolean increaseVersion = false;

6 max_Version = version|[p];

7 symset = ({p}. ..., {r}H /* Symmetry set */

8 view = (UniquelD(), {p}) /* Current view id and composition */
9 cview = view I* Corresponding complete view */

10 this.member = member; /* Member reference used to notify upcalls */
11 member.vchg(view);

12 } /* End Constructor */

13 void msuspect (Memberld[] P): // received from MSL
14 foreach (r e (IT— P) — reachable) do {

15 symset[r] = reachable ;

16 msend( (SYMMETRY, version, reachable), (IT — P) — reachable);
17 reachable =T1-P;

18 increaseVersion = true ; /* to increase version number in s-phase */
19 synchronizationPhaseStart(increaseVersion); }

20 void mrecv ((SYNCHRONIZE, Vp, Vq, P), Memberld q) {
21 if (version[q] <V [q]) {

22 version[q] < V[q] // modify version array for sender (q)

23 if (q € reachable)

24 increaseVersion = false;

25 synchronizationPhaseStart(increaseVersion); }

26 }
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1 synchronizationPhaseStart(Bool increaseVerion) {

2 estimate = reachable /* Next view estimation */

3 synchronized = {p} [* Synchronized servers */

4 Jf (increaseVersion) then

5 version[p] = version[p] + randomInt+1; /* Generatea new version number*/
6 else version[p] = version[p] + 1;

7 |max_Version = version[p];

8 foreachr e estimate — {p} do

©

msend((SYNCHRONIZE, version[r], version[p], symset[r]), {r}) }

10 void msuspect(Memberld[] P) {

11  foreachr e (I- P) — reachable) do symset[r] = reachable;

12 msend((SYMMETRY, version, reachable), (IT- P) — reachable);

13 reachable « T1-P;

14  estimate = estimate m reachable;

15  send_Estimate = false; /l optimization --- this message to exit from s-phase.
16  checkSynchronization(send_Estimate); }

17void mrecv((SYMMETRY, V, P), Memberld q) {

18  if (version[p] ==V [p]) and (q € estimate) then

19 estimate = estimate — P;
20 send_Estimate = false; // optimization --- this message to exit from s-phase.
21 checkSynchronization(send_Estimate); }

22void mrecv({SYNCHRONIZE, Vp, Vq, P), Memberld q) {
23 if (version[p] == Vp) then {

24 synchronized = synchronized U {q};  // q knew my version number

25 agreed[q] =Vq; }

26 if (version[q] < VQ) {

27 version[q] =Vq;

28 msend((SYNCHRONIZE, version[q], version[p], symset[q]); {a}); } //End if

29if (version[q] > max_Version) { max_Version = version[q]; }
30 if (( jersion[p] = = max_Version) send_Estimate = true;

31 else send_Estimate = false; // optimization

32 checkSynchronization(send_Estimate); } //endif}
33void mrecv((ESTIMATE, V, P), Member q) {

34 version[q] =V [q]

35 if (q ¢ estimate) then

36 msend((SYMMETRY, version, estimate), {q});
37 else if (version[p] ==V [p]) and (p € P) then

38 estimate = estimate " P ;

39 synchronized =P ;

40 agreed =V ;

41 send_Estimate = false; }

42 checkSynchronization(send Estimate); }
43 void ¢heckSynchronization(Bool send Estimate) { [
44 if (estimate [ synchronized)  estimateExchangePhaseStart(send_Estimate); }

ccdadl) JAa) 2y P asiall caliil) Aaya 15 ol

<Estimate,  (aead Alluy 4dlivd ie Gpaddll Joli dlajpe P adial) Jay o oS0y ¢d6 Alla 3
o ISP i Glld die copllate (el (ga bday oy P 3 Jad) bl ) aley g2y Q) adia (g VP>
padall Jsia 2y . aedill Jolg Als e A JAdg Gl Alsje (e g A el estimate 5 synchronized
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void estimateExchangePhaseStart(Bool send_Estimate) {
sendEstimate(d, send_Estimate); }
void sendEstimate(Memberld[] P, Bool send_Estimate) {
estimate = estimate — P;
if (send_Estimate) msend({(ESTIMATE, agreed, estimate), reachable — {p});
msend({(PROPOSE, (cview, agreed, estimate)), Min(estimate));

caakdinatar

10
11
12
13
14
15
16
17
18
19
20

LLt |
77 O COUTUTTatoT

boolean checkAgreement(CoordinatorTable C) {
return (Vq e C[p].estimate : C[p].estimate = = C[q].estimate)
and (Vq, r e C[p].estimate : C[p].agreed[r] = = C[q].agreed[r]); }
void installView(View w, Coordinator C) {
msend({VIEW, w, C>, C[p].estimate — {p});
if (3q, r € C[p].estimate : g € C[r].cview.comp and C[q].cview.id =
C[r].cview.id) then
view « ( (w, view.id), {r | r € C[p].estimate and C[r].cview.id = = cview.id});
else view = ((w,.L);C[p].estimate);
member.vchg(view);
cview = (w, C[p].estimate)
stable = (view.comp = = reachable) and (Vq, r € C[p].estimate : C[p].agreed[r] = = agreed[r]);
if (stable) idlePhaseStart();
else synchronizationPhaseStart(); ...... }
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ladie B (o paiall Ao sane 05S5 Cum ¢ spylipud) 138 7 JSA sy ) sabaad) — 1
Lo sy Juald g Server3 axad) Judat Sy ¢(S1,52,S3)

275



Jae Lawa) ¢ D8 o232 “Jgroup’ gisall sl de sane Jao Alaie 8 de seaall dygnc dya) s (el

view2 (51,52)

Serverl I I Server2 l

" viewl (51,52,53)
°
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Jloy) i lavie (7 JSEN 3 view2 ) aoall jsid) e 3855 ) Dyl Leilsha 365 dygumal) 40y 54
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I } } >
install view1 on S1 s3 crashes install view2 on S1 time
15 sec Delay =t22 - t2-15 sec
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i ! } >
install view1 on S2 s3crashes install view2 on 52 time

.Server3 asial) Jubad aay (Ml UL Jaeadl o330 Delay alil) o) :8 Joil)

(8 JSall & masally Server] aasall e (11 = t1 = 15sec ) Ju il jalll Clea &
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1 sl il 22 Jgaa

Enhanced Default
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5,080 5,118 Server2
1 2 Number of Estimates
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