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A Location-based Peer-to-Peer Network in a Ubiquitous Environment

Yu KANEKO,! KANAME HARUMOTO,t SHIN'YA FUKUMURA, 1
SHINJI SHIMOJO# and SHOJIRO NISHIO*

With the popularization of mobile devices and the development of advanced sensor devices,
it is becoming feasible to realize a ubiquitous environment that enables us to publish and
utilize information independent of location and time. In a ubiquitous environment, a num-
ber of context-aware services will be developed which provide services depending on various
contexts such as location and time. It is indispensable for such services to retrieve location-
dependent information efficiently. In this paper, we propose a location-based P2P network
called the LL-Net (Location-based Logical Network). The LL-Net divides the world into ar-
eas by latitude and longitude. Terminals in each area construct an intra-area network, and
each terminal establishes inter-area links hierarchically. By constructing such a network, the
LL-Net can limit the message flooding range only to a specified region. The simulation results
show that the LL-Net can efficiently propagate a query to a specified region compared to the
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existing P2P networks.
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Fig.1 Area IDs and hierarchical area structure.
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Fig.2 Types of peers and their relationships.
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Table 1 Environmental setup.
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Table 2 Retrieval success ratios.

Random
0.9524

PLRG
0.7342

ooooooo LL-Net
ooooo 1

03 0DO00O00bOo0oOoOooooooo

Table 3 The average number of responses.
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Fig.5 The average number of hop counts.

SR Y TR

A 1600

N

< 1400

N 1200 i A A

D 1000

Q 800 —=— LL-Net [
=600 —>— PLRG [
;"é 400 \ —a— Random [
E 200 D _
£ : : .

he=l 4 16 64 256 1024
Fid

TYTH
06 OD00000O0O0DDODOOOOOOOOOOO
Fig.6 The amount of traffic per unit time.
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Table 4 Retrieval success ratios (location-dependent).
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haved as an R-Peer (# of areas = 256).
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Fig.8 Relationships between mobile peer ratio and the
number of messages processed by the S-Peer.
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