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A Pluggable S2S Communication Middleware
for Home Ubiquitous Computing

JIN NakazAawAt and HIDEYUKI TOKUDA Tt

This paper proposes a pluggable service-to-service (S2S) communication mechanism in a
middleware for home networks, called Virtual Networked Appliance (VNA) architecture. In
the architecture, service description method and the pluggable S2S communication mecha-
nism are separated in an orthogonal way. Through the separation, VNA architecture solved
a problem of home networks on which users have to operate multiple heterogeneous middle-
ware technologies simultaneously due to complexity of realizing heterogeneous services on one
middleware technology: aspect realization violation problem. The pluggable S2S communi-
cation mechanism provides service programmers with a simple aspect representation method
to define a service-specific protocol concern apart from the service’s implementation. It also
provides off-the-shelf protocol modules for an inter-service communication, and dynamically
loads them based on the aspects defined by the programmer. This reduces the complex-
ity of implementing heterogeneous services on the VNA architecture, thereby addressing the
problem.
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Table 1 Services required in the scenario.
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Table 2 Configuration of existing service integration architectures.
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Fig.1 Supported forms of S2S communications of the
major existing middleware technologies.
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Fig.2 S2S communication in VNA architecture.
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Table 3 Summary of supported information appliances.
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Fig.3 Pluggable S2S communication mechanism in VNA
architecture.
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<?xml version="1.0"7>
<!DOCTYPE component>
<component>
<head>
<name>Movie</name>
<comment>. . .</comment>
<seealso>...</seealso>
</head>
<body>
<codebase>Movie. jar</codebase>
<class>Movie</class>
<port type="output" name="output">
<content-type>video/mpeg</content-type>
<protocol>rtp</protocol>
<comment>. ..</comment>
</port>
<params>
<param name="addr" type="string">224.0.0.1</param>
<param name="port" type="integer">23456</param>
<param name="uri" type="string"></param>
</params>
</body>
</component>

0 4 Movie Serdget 00000
Fig.4 Structure definition of Movie Serdget.
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<?xml version="1.0"7>
<!DOCTYPE composite SYSTEM "composite.dtd">
<composite>
<head>
<name>follow you and me video</name>
<comment></comment>
<seealso>http://www.ht.sfc.keio.ac.jp</seealso>
</head>
<body source="SimpleWindow.zip" name="">
<template name="jin">
<hint name="type">user</hint>
<hint name="name">Jin*</hint>
</template>

<template name="daughter">
<hint name="type">user</hint>
<hint name="name">daughter</hint>
</template>

<template name="camera'>

<hint name="type">camera</hint>

<hint name="location">${daughter->location}</hint>
</template>

<template name="screen'">

<hint name="type">MediaPlayer</hint>

<hint name="location">${jin->location}</hint>
</template>

<template name="light">

<hint name="type">RoomLight</hint>

<hint name="location">${daughther->location}</hint>
</template>

<message from="camera:video out" to="screen:video in"/>
<message from="light:metamorphosed" to="light:on"/>
<message from="light:metamorphosing" to="light:off"/>
</body>
</composite>
0 5 O Follow-You-and-Me 0 0 O OVNA 00O
Fig.5 Follow-You-and-Me video VNA.
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Table 4 Abstract method of each port.
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Table 5 Specification of iPAQ H3660 and IBM ThinkPad X22.
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