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P2P Network Based on Cycle of Sensing
in Ubiquitous Sensor Environment

Yosumiro Kosaka,™ Akimirsu Kanzaxki, !
TAKAHIRO HARAT! and SHoJIRO Nisuiof!

Recent advance in ubiquitous technology has led the development of ubig-
uitous sensor environment in which various kinds of sensor devices provide
sensor data via the Internet. In this environment, an enormous number of
sensor devices join the network and periodically perform sensing based on the
cycle independently set by each of them. In this paper, we propose a P2P
network construction method to achieve effective sensor data collection consid-
ering queries that specify a certain time in a ubiquitous sensor environment.

Here, in a conventional unstructured P2P network, search traffic becomes much
larger. On the other hand, in a centralized network, several problems such as
the increase of search delay occur due to the increase of load at a certain peer.
Our method clusters peers which always perform sensing simultaneously, and
constructs logical links between clusters whose peers simultaneously perform
sensing at a certain time. This approach can reduce the number of query mes-
sages exchanged for searching sensor data while distributing the load of each
peer.
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Fig.4 The gateway server.
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Fig.5 Relationships between peers based on sensing cycle.
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Fig.7 Example of a network.
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Fig.8 Join of a peer.
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Fig. 10 Creation of a virtual peer.

gooooboooooooobooooooooboooOoooOoOoooooobooboooooOooDoon
gooooooooooobooooobooooooOooooooOoooooDooboOooooDoonbo
ooboooooboooooooooooooooOobooooOo0oobooooOooobbooooDooo
gobooooooooooobooooboooobooooobooobooooDbobo
gobooooooooooooobbooooboobooooo

4.5.1 0O0O0OOCOOO

43000000000000000D0 (3)0000000DDOO0OODOOODOOOO
ooboooooooboobooboooobOooooooooooOoOobOOoboOooooobooO
goooboooooooooobooodooboooooboobooooooooOoooooonoa
0000 C, 0000000000000 Shewmod C, 0000000000 0O00O0OO
gooooboobooooooboooooobooboobo0oboooooooOoooooooooDooboo
gooobooboodooooooboooooooooboooooooooboobOooooooo
gobooooobooooooooo

oo0o0o0o00 100000000 AODDODO0DOOOO0O0OOO0DOoOOOOOO0ooOO
000000 AD0OOO0OOO0O0OOO0O0C0OO0O0O0OO0O0OoOO0O0oOoOOoooOoooooO
000000000 ADODOOO0OODOOO0OO0 30000000000 20=3 mod 50
0000000 JA0000000000000O0O000O00C00O0OO00O0OoOO
000000 AQDODOOO0ODvAOOODDODOOOOODODOOOODOOOOOO

(© 2010 Information Processing Society of Japan



1899 0O00O0OOOOOO0O0OOOOOO0OCOOOOOOOO P2POOOOOO

4.5.2 O0O00O0OOO

43000000000000O0DO0OOODOOOODOOOODOOOODOOOO
goboboboboooooooooboooooobooooooooooooooooooooo
goooboooooooooboooooooobobooooboobooboOoooooooooboo
oooboboooooooooobcoobooooobooboooooooobooboOoooooboo

gobooooooooboobodoooooooboooooooobooooboooooOooboOoOoooOoon

goooobobooooouooooooooobooboOobooooboooooobooboOoooobobo
goooboooooooooobooocoooobooOoboOoooooboboooobooobOoooooboo
gooooboooooooooooooobooooobooboooooooboooooooDbooboo
gooooboooooooooooboooooboooobobOOOoOoOoooDOboOoooooDooboo
gooooobooobooooooooobooobooboOooooboboOooooobObooooooDooboo
goboooooo

000000011 00000000 BOOOOOOOODODOOOODOOOO0000O0
000000 BOOOODDOOOOOOOODDOOOOO0JAO0OOODOODDOOODOOOOOO
0000000000 wWAOOO0O0O0O0O0DO0O0 vA0ODD0O0O0ODOOOOOO ADOO
goooboooooooo pOobbOO0o0oooooooooobooobobooob0o BOOO
00000000000 00O00000D0YAOOOOODOUOOO BOOOOOODOOOO

OoBO0000O0O0000O00O00 ADDOOOOOOOBOOODOOOOODOODOO

gboogooooooooo

-~ Jeus B EBIRE 4
: @)
T BOUUIRRE 7IEE 2/3
2/3
3 vB
_

RO AN » 1 2/6 ]

6 2 6 ®

|_/12 Bd)tzys,/’]lﬁlﬁﬂ

/12 J5/12]

12® 120

011 0000000
Fig.11 Change of a virtual peer.
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