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On Traffic Reduction for Consistency Management
Based on Quorum Systems in Ad Hoc Networks

Yoner SAwar, ! MASAKO SHINOHARA,? AKIMITSU KANZAKI, 12
TAKAHIRO HARAT? and SnoJiro Nisuiof?

Data replication is effective for improving data availability in ad hoc networks. In an envi-
ronment where data updates occur, replicas of a data item may be inconsistent. To solve this
problem, quorum based consistency management is a promissing approach. However, since a
mobile host needs to update all replicas in a quorum, traffic for updating replicas increases.
In this paper we propose a quorum based consistency management method which can reduce
communication traffic. In our proposed method, when a mobile host updates replicas, it up-
dates part of replicas in a quorum to reduce traffic. In addition, to maintain strict consistency
among replicas, all mobile hosts in the quorum are notified the information of mobile hosts

whose replicas were updated.

1. O0O0Oad

ooboooooboooooooobooooooooo
ooboooooooooooooooobooooon
goooboobooooooboooooobooooooo
gooboobbOoooooooobooobboooooo
goooboboooooooobooobooboooooobo
gooobooooooooooooboboooooo
gooobooboouooooooooooboooooon
goooboooooboooooooboooooDo

f1 00000000000

Nomura Research Institute, Ltd.
t20000000000000000000O000O0O0O0OO0
Graduate

School of Information Science and Technology, Osaka

Department of Multimedia Engineering,

University

615

0000000000000000000000 10
00000000000000000000 3000
000000 D, 00000 3000000000 Dy
000000000000000000000000
000000000000000000000000
000000000000 00000?9Ygn 10
000000000000000000 D10 D, O
0000000000000 30000000000
000000000000000000000000
000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000



616 ooooooooo

01 0D0oooooooo
Fig.1 Network partition.
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Fig.2 Examples of regions.
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Fig.3 Transformation of regions.
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Fig.4 Quorum construction.
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Table 1 Messages in CQ/P method.

oooooo oo
oooo OO000 IDOD0O0 IDODO0DO0O0ooooo ID
oooo o000 IDObooOooon ID
goooooo 000000 IDOo00 IDObo00oooooo IDO0Oo

goooooooo0ooOo0ooO0 | ooo0ooOO0 IDOO0oO IDO0oOO0oo0oo0 ID
00o0o0o0ooo0o00o0 | 000000 IDOD00O0O IDOTSODO00000 IDO

ooooooooo

oooooo 0ooooo IDO0O00o IDOTSOo0oo0o0
o000 Ibo0obo0ooboooooon

oooo 000000 IDO000 IDOTSOO000 IDO0ODO
ooooooooo

oooooo gooooo IbDo0oo Ibooooooo ID

goooooono
gooooooo

gooooo IbDo0oo Ibooooooo ID
000000 IDO00O0 IDOD000O0000OO00O0 ID

goooooooOO«“COoO0IDOo0O0OO0O0OoOd
gobooboooobooobooboobo«“coon
IDOO0O0”000000C0O00O0oDoOooOooooon
oco“coboboooooobo”b0O00O000ooooo

O0oooooooo«“rsyooooooooooog

goooooboooooboooooboooooooo
gooobooobooobool1o0o0ooooooooon
000000o0ooooooc/poOooOoooOoO
00000000000 CQUOO Cc/POOODO
gobooooboooooo

oobooooo Ry, 0000000000O0DOO
gooooboooooooooooooooooo
goboooooooobooboooo
gooooooo

oooooooooooDDoOO Ry, 00000
gooo r,,00000000000000000
goboooobooooocooboooobooo ;0000
goooobooooooooocoooooooooo
oo r,, 00000000000, 000000
goooboooooooooobooboooooooo
oooooooooooRr,, 00000O0O0OOOO
goooooobooboooooooobbooornoo
goooboooooooooobooooboooooobo
gobogd

O0o0o0ooooooooobooog o,y 00CQ

goooboooooooobobooooobooooo
oooooooo QWr, 000000000000
gooooboooooooooooooooooooo
goooboooooooooooooobooonoooo
oobobooooooooo oy, 000000000
gooooooooooboooooo o, 00000
goooboooooooooobooooooooobo

000000000000000000000000
000000000000000 X01<X <M|M
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000 X00O0O0O0OOO000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 IDO0000000000
000000000000000000000000
000000000000000000000000
000000000CQUOODNNNDNONON0N0ODO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000O0
0500X=100000r,00008 000
0300000000000000 {rs1, rs2, 33,
r34} 000000000000000000000
D, 0000000000000000000 2(a)
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0~n,00000 D,00000 70000000
000 ~, 0000000000000 D,000
00300000000000000 r.00000
000000000000000000000000



620 ooooooooo

Feb. 2008

02 00000000000

Table 2 Information managed by proxies.
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Fig.5 Example of executing the write operation.
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Fig.6 Example of executing the read operation.
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Table 3 Message size.
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Table 4 Parameter configuration.
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Fig.9 L and data traffic.
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