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As the Internet covers all over the places and the price of wireless
sensors diminishes rapidly, it can be expected that a large number of
heterogeneous sensor networks are developing around the globe and
interconnecting to share global-scale sensing data. And such data have
a great effect on our daily lives, solutions of environmental problems,
developments of business and lots of other application fields.

Sensor network technologies have been focusing on data collaboration
in a local area, but they have been lacking for data share among lots of
sensor networks. A decentralized data management mechanism is one
of the essential keys to realize the goal of sharing sensing data over the
globe. Many decentralized system, mainly overlay networks have been
studied over the years. However, on these overlay networks some nodes
unevenly have to store large data or retrieval cost become extremely
high if these networks manage data on real space. This is because these
works lack for considering patterns of sensor data stream and user
queries besides geographical distribution of sensor networks in
ubiquitous sensing environment, even though they have been tackling
the problems of scalability and trying to provide distributed and
self-organized systems on the Internet-scale network.

This dissertation proposes a new overlay network which can manage
sensing data in terms of geographical locations. The proposed overlay



network called Mill constructs a decentralized data management system
without destroying the locality of sensing data. On this overlay network,
nodes are distributed by geographical location and manage data of local
areas. Proposed overlay network supports both multi-scale geographical
range queries and multiple-attributes queries, managing only one
dimensional ID-space. This one dimensional ID-space consisting of
latitude and longitude enables a routing mechanism to become simple
and fast. It is also discussed that an implementation design of Mill
considers patterns of sensing data stream and user queries. This
implementation optimizes a routing mechanism, and almost messages
from users and sensing devices are directly sent to particular nodes
without searching the overlay network each time. This feature greatly
reduces the retrieval cost. A Mill network is evaluated by several criteria
including retrieval performance, management cost, simultaneous
connections and others, through simulation experiments and
evaluations of implementation. And these evaluations clarify its
scalability and flexibility as well as its limitations.
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