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A Virtualization of Smart Environment
for Flexible Structure Reconfiguration

Yu ENokIiBORIT! and NoBuHIKO NisHiof!

In the future, there will be environments composed of various devices for establishing smart
environments in some places such as offices, homes, and stations. In this paper, we discuss two
issues of hardware side of smart environments. The first issue is the difficulty of using same
software structure of smart environment at different hardware structure. The second issue is
access control and collisions between devices among several smart environments established on
the same hardware structure. In order to address these issues, we propose a virtual environ-
ment with a flexible structure allowing optimization for each smart environment. The virtual
environment provides optimized environments for each smart environment, using combina-
tion of virtualized devices with controlled access. We developed an unstructured peer-to-peer
framework using Java language. The framework is evaluated from three viewpoints: speed of
the framework, a comparison of performance degradation in the actual smart environment,
and a study of what kinds of collisions happen when virtual environments are used to establish
more than one smart environment on the same hardware structure. These results show that
the framework can provide a flexible environment for smart environments which is tolerant of
unexpected disconnection of devices.
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Fig.1 Simple structure of Smart Environment.
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Fig.2 Structure of Virtual Smart Environment.
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Fig.3 Examples of Virtaul Smart Environments composed of selected Virtual Resources.
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Fig.4 Structure of the implementation.

*1 VMware, Inc.: VMware, http://www.vmware.com/
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Fig.6 Structures of Physical/Virtual Smart Environments used at evaluation.
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used at experiments.
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