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Expansion of replica arrangement method for location dependent
data in consideration of mobility in ad hoc networks

GEN TsucHIDAt and SUSUMU ISHIHARAt

In mobile ad hoc networks, due to the movement of hosts, etc, it is difficult for mobile hosts
to access the data on other hosts. As solution methods of such a problem, replica distribu-
tion methods which distribute the replicas of data items to other hosts and maintain them
have been proposed. We have proposed and evaluated Skip Copy (SC) method especially
for maintaining location-dependent data. The SC method sparsely distributes replicas of
location-dependent data items near the birthplaces of them. We have also proposed SC with
transmission Delay (SCD) method which decreases replica distribution traffic and Persistent
SC (PSC) method which achieves high access success rate when the host density is low. In this
paper, we propose a hybrid method of these two methods in consideration of the number of
neighbor hosts. Simulation results show that the hybrid method achieves higher performance
on both low and high density network than other methods when hosts moving speed is high.
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o0dooooo0ooOoO0o00O0000o0b0Dy =400
PSCOOODy =40000000000000000
gobooooooboobooooooboboooboobooooon
goo0ooo0opOoooOoooo0ooo000nD Dy =40
gsSscboooooOoooooooooooooooo
gobooboooooooooobooooboboooo
gboooooboooboooboooboooboooooboo
g20000000000000000000SCDO
gbbooooooooooooboobooobooooog
gbodooobooooooobooobooboooboooooo
gbooooooooocooooobooboooboooooboo
gboooooooooobooooobooooboooooboo
gboooboooooooooooobooobooooo
gbooooobooooooooboooobobooooooooboo
gooooOoooooo psCooboOoOoOooobooon
goboooooooooobooooooboboooooooo
gooooobooooooobooboboooooooboo
goooo0o0O000o00O0ooooooo seb oo
gooooood
gobooobooooobooobboooobooo
0000o0000o0o0ooooood Dy =400PSC
000Dy =400 SCDOOO0OOOOOODOOODOOO
gooooooooscbooooooooopscoO

1 T T I | : :
) 0.8
©
2 o6
Iv]
o}
wv
7 04 “Hybrid_Dr=2"
¥] "Hybrid_Dn:4" IV
< 0w oo Dno2' —x
"PSC_Dn=4" &
"SCD" —-m—
0 1 ] | . | |
50 100 150 200 250 300 350 400
Number of hosts
(@) v=10m/s
1 T T I | : :
"Hybrid_Dn=2" —+—
"Hybrid_Dn=4" ---x---
[ 08 "PSC_DI’IZZ" e |
IS 'poC Dog’ o1
2 06
o
2
a 0.4
[}
o
< 0.2
0 1 ] | . | |

50 100 150 200 250 300 350 400

Number of hosts

(b) v=2m/s
07 0000000O0000O0O00

Fig.7 Access success rate vs. number of hosts

O0000o0oOooooooooo sCcboooooooon
OooooOooopSCOOOOOOOOOOOOOOO
goboooooooooooboooobooooboooobooo
ooo0O0O00000000000000000PsCcO
gooooooooooooooooooboboooooon
gobooooooooooobooobooooobooooDbo
gooooooopscOo0oOooooOoOoOoOoOoOOoOn
cooooooooOoOoOoODOOOOOOOONOO0OO0
OSChOoOO pSCOOODOOOOOOOOODOOO
O0o0ooooo pSCoOOOOOOOoOOPSCOOOO
o00oOo0oOo sCboooooooooooooooon
oobooooooooboooboocobooooboooooo
oo0o0o0ooooOOo0oOooobo pSsCOOOboOoOOOOn
gobooooooooooooooboboobooooono
oooo

4.2.3 O00D0OO0OOOOOO0ODOOODOO

08090000000 UODOODDOOOOOgPSC
oooSsCcbioooooOooooooooponooo
goooooobooooooobobobooboobooood
oooooooooe0nO r0O0O0OOODODO

gsboooobooooooobooobooooooboo
SChOO0O00OooooOoooo pSCoOoOoOOOOg
coooooooooopscOboOOOOObDOOOOO



500000 T T T T T
"Hybrid_Dn=2" —+—
"Hybrid_Dn=4" ---x---
400000 - "PSC_Dn=2" ---*--- -
% "PSC_Dn=4" £ Y
S 300000 SCD a A
2 200000
[J]
oc
100000
0
50 100 150 200 250 300 350 400
Number of hosts
(@) v=10m/s
500000 T T T T T
"Hybrid_Dn=2" —+—
"Hybrid_Dn=4" ---%---
400000 |- "PSC_Dn=2" ------
g "PSC_Dn=4" - A
S 300000 SChT —om -
g
2 200000 |- -
()
o
100000 B

0 | | | | |
50 100 150 200 250 300 350 400

Number of hosts

(b) v=2m/s

08 OJO0O0OOOooOoOooooooo
Fig.8 Request traffic vs. number of hosts
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Fig.9 Reply traffic vs. number of hosts
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