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Data Replica Allocation Methods Considering Power Consumptions

in Ad Hoc Networks

MASAKO SHINOHARA," HIDEKI HAYASHI,* TAKAHIRO HARAf
and SHOJIRO NISHIO*

In ad hoc networks, network division occurs frequently due to the movement of mobile hosts
and this degrades data accessibility. To improve this problem, it is effective that each mobile
host creates replicas of data items held by other mobile hosts. However, a mobile host holding
data items which are frequently accessed by other mobile hosts has to transmit them many
times, and thus, it consumes higher amounts of power than other mobile hosts. In this paper,
we propose two replica allocation methods for not only improving data accessibility but also
balancing power consumptions among mobile hosts. In the first method, each mobile host
replicates data items considering their access frequencies and the numbers of the replicas in
the network. In the other method, in addition to the first method, each mobile host allocates
replicas considering the remaining batteries to avoid exhausting its batteries. We present
simulation results to evaluate the performance of our proposed methods.
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Fig.1 Network division.
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Fig.2 A situation before replica relocation.
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Table 1 Access frequencies to data items.
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Fig.3 Replica relocation in WEA method (h = 1).
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Fig.5 Access frequencies to data items.
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Table 2 Parameter configuration.
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Fig.6 Elapsed time and number of living mobile hosts.

1.0

0.9 ——
0.8
0.7 \

# N

B 06 9

5 AN\

X 05 \

o4 {—LRU —

N 03 M- WEA (h=1) ——
02 L|— WEA (h=c0)
R WEA+B (h=1)
S o EREREE WEA+B (h=00)

0.0

0 20000 40000 60000 80000 100000
#RIBEFR
07 000DOOOOoOOoOOo
Fig.7 Elapsed time and data accessibility.

goooooobooooobooooboboooDo

goooooooooooooobobooooooo
gooooboboooooooooooooooon
cooooooooooooooooeRbOOOOOO
WEADOO WEA+BOUOOWEA+BOOOOOOO
gooooooooooboooooboooooooo
0000000000000 0WEA+BOOOOO
gooooboooooooooooooooooooo
goooboooooooobooboooonoooo
gooobooooooobooooooooooooo
OhR=10 h=00oO0OOOOOODOOR=100
goooobooooooooooooooooooo
Ooooooooobob0OrR=0c0c00000000O0
gooobooooooooooboooooooooon
gobooobooooo
obobcebbOOC0OOOOOODOOOOOODOO
0000000”0000010000000000
gbooooooooobooboboo 3onoooon
gobooooooooooooboooooooon
000000000 9%%000000000000

gooooboobobooobooboboobooDooDo

goooooooooboooooooooooboboOooOoooooooObobOooOoo 21

9%5%0 0000000000000 0oOUoUooO
O0rO00O00D0OCODOOCODOOCOOOOOOOO
g00oooooLRUOOO0O0O0ODOOCOO0000
goooOoO0oorOO0O0O0O0OCOOOOCODOOOO
ooboooooooooooooboboooooon
0O WEA+BOOOOOOOOOOOOOOOOOO
00000000 WEA+BOODODODOOOOOO
gboooooboooooooood
Oroo0ooo0ooo0ooobooooobooooobooon
gbooobooooooobooooooooooobod
gobooodooouoboooooobocoooooooboo
gobooooooobooboooooboooOoooooo
gobooooooooboooooooooobooo
gbobooOooooooooooboooooboooboooo
gboobooooooooooooooooooooo
goo0o0oooD LrRuOOOoOoooooooooDo
gooooooooobooboobooooooooonoo
gbooooooboooooboooooooooa
gboboooooooooooooooooooood
OO0 h=10 h=o0oOOOOOOO0OOAR=10
goboooooouooobooocboOoooooobooo
gooooooooO0oA=10000 WEAOOO
WEA+BOOOOOOOODOOOOOOOOOOO
goboooooooooooocoooooobooo
goboooooooooooocboooooooboo
gooooooooooboooooooooooboooo
gobooooobooooboobooooooooooobooo
ggoooooooooooooooobobbooooo
gobooooooooooobooboobooobOood
0000o0oooooooooooo0o WEADOO
gboooooboooooboo
43 hO OO
ooorOO0O0O0DOOOOOOOCOOODODODO
gooobooooooooooooocooooooboo
gooooboooooooooooooobobooono
gooooooooooooooooooDooDbono
oo s8gOodoOioooooooooooOoOoOononO A
goooboboooooosoooboooooanooga
gooooooooooobobobobooooooooon
h=100000000000~h=0c0c0000000
08O0O0O0O000ooOoOOO00 ROOOOOO
gbooobooooooobooobodooooooooboo
goooooooooboeOnOoOOOOOODO
Oo00OrROO0O0O0O0O0O0O0O0O0O0OOO0OOOOO
goooooooooooooooooooobooobo
gooookrOO0COOODOOOOOODODOODODO



22 goooooooo Jan. 2006

03 O0O0oooooooooo

Table 3 Averages and variances of minimum lifetime.
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