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Control Mechanisms of Peer-to-Peer System for

*

Mobile Computers

Hideki Shimada

Abstract

For the evaluation of wireless network devices and portable computers (mobile
computers), these devices become more popular and we can connect mobile com-
puters to the network anytime and anywhere. In the most of public space, we can
connect to the network by using cellular phones. IEEE 802.11 access points are
also installed in the public spaces. In those spaces, it is possible to communicate
at higher speed than the cellular phone by using wireless LAN devices such as
IEEES02.11a or b.

With the advance of the network and the computer, we can utilize Peer-to-
Peer computing systems, in which the data are distributed over computers. By
contrast, conventional systems such as WWW systems manage the data in the
centralized server. In recent years, the ad-hoc network attracts attention, Peer-
to-Peer system for mobile computers with wireless network devices. There are
many research topics of the routing technology for ad-hoc network, but there are
few topics of the application for this.

The purpose of our research is the construction of Peer-to-Peer system for mo-
bile computers. My research takes notice of geographic location information of
mobile computers varied their movement, and the wireless hot spot indispens-

able to connect to the Internet. In this paper, we show the problems of the

* Doctral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DT0161019, February 6, 2004.



management and the use of Peer-to-Peer system, so we examine the usage of
mobile computers in the wireless Peer-to-Peer system. We specifically aim at the

realization of three items as follows.

A system providing location-aware information from mobile computers

Since users having mobile computers move, they acquire the information
and connect to the network at the places. We think that this information
depends on the geographic location and can be acquired only at the places.
Thus, we construct the system that allows users to search for the location-
aware information by the location information and share this location-aware
information by Peer-to-Peer manner. In this paper, we construct a proto-
type of the proposed system and estimate the method that manages the
location of mobile computers on this prototype to show the advantage of

the proposed system.

A control mechanism of communication among ad-hoc network groups

The number of hosts that consist of one ad-hoc network group is limited by
the scalability of ad-hoc network routing protocols. Thus, assuming that
terminals in this group are connected to the fixed network, our purpose
is to propose the routing mechanism that makes possible to communicate
among these groups. The hosts in an ad-hoc network group are managed
by the tree structure that the root host is the wireless hot spot, and acquire
the route information to the wireless hot spot. This paper proposes this

communicating method.
A system providing the Internet connection by using wireless

multi-hop networks

vi



The area that the radio wave from the wireless hot spot can reache is
narrower than the corresponding area of the cellular phone. Therefore, our
purpose is to propose the system that expands this area temporarily when
the hosts act as intermediary and construct wireless multi-hop networks
near the wireless hot spot. In this paper, we describe a method to configure
the wireless multi-hop network. We evaluate the selection of wireless hot
spots through simulation experiment in the case that the hosts detect some

wireless hot spots on this system.

This paper proposes the methods that control the particular characteristics of
the wireless mobile computers, such as the geographic location information and
the wireless hot spots. By applying the three topics mentioned above, we think

that the scope of wireless Peer-to-Peer system can be expanded.

Keywords:

Mobile Computing, Peer-to-Peer Computing, Ad-hoc Network, Geographic Lo-

cation Information, Evaluation
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