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Proxy-Quorum Based Replication Control Schemes for
Mobile Internet Systems
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Abstract

Mobile Intemet allows users to request crifical information and recelve swift responses of any places, but moblle users could
suffer from unrelidole and ilimed services due to the characteristics of wireless media. One way that reduces possibility of the
unsafisfactory services is data replication. Data Replication, however, inevitably induces the overhead of maintaining replica
consistency which requires more expensive synchronization mechanism. We propose a new replicated data management scheme
in distributed mobile environment. In order to dlleviate negative impact of synchronization message overhead in fault-prone mobile
Internet environment, we devise a new replicafion confrol scheme called proxy quorum consensus (PQC). PQC minimizes the
message overhead by coordinating quorum access activities by means of proxy mediated voting (PMV) which exploiis relicble proxy
hosts instead of unrefiable mobile hosts in vofing process. We dlso propose a simulation model to show the performance of PAC.
Bosed on the results of the performance evaludtion, we conclude that PQC scheme outperforms the fraditional schemes.

o Keyword : Mobile Computing, Mobile Database, Replication Control, Proxy Quorum
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Procedure Proxy-Mediated-Voting-Manager:PMVM
Input: user transaction T on replicated data;
Output: return message, latest version copy;
Begin
/* 1. Proxy Quorum-Voting Phase %/
proxy_hosts = U {P; | replica of T is stored at proxy
host Pj);
Proxy_Quorum_Threshold = Lph + 1) / 2)J;
affirmative_sites= Collect_Affirmative_Votes(proxy_hosts);
if ( (the number of affirmative_sites) <
Proxy_Quorum _Treshold ) then
Send MHTM (MSG_ABORT, affirmative_sites);
return false;
end_if ;
[t 2 Proxy Quorum-Operation Phase ¥/
switch (operation type of T) |
case PQ READ:  /* case of read transaction */
Send_MHIM (MSG_COMMIT,
{affirmative_sites));
return true with the latest copy in
{affirmative_sites);
case PQ WRITE: /* case of wrife transaction */
for all PH: € {affirmative_sites} do in parallel;
Send MHTM (MSG_WRITE, PH);

end_for;
Send MHTM (MSG_COMMIT, |affirmative_sites));
returm true;

}

End;

Legend-

pht number of proxy hosts; PH: Proxy Host;
Collect_Affirm Votes(t): collect affirmative votes among
a set of sites t;

Send MHTM(M, S) send message M to Mobile Host
Transaction Manger at Site $

(3% 3) Algorithm for Handling Proxy Mediated
Voting
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replica access
data access
t
reques! request ”0
MHTN |~ ID}’ DM
latest replua
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. , Pro voti
@ transaction cormmit/abort message
Legend-
TG Mobile Transaction Generator:
MH: Mobile Host:
'y L 16 MHTM: Mobite Host Transaction Manager;
MHLM: Mobile Host Lock Manager:
MHLM DM: Data Manager:
TM: Transaction Manager:
Se—
[om ] RM: Replica Manager:
) PMVM: Proxy Mediated Voting Manager

PMVM i

Proxy Quorum Group
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