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Novel Networked Appliance Architecture designed for
the Integration of Distributed Monotypic Functions on
a Home Network

YOSUKE TAJIKA,1 DAISUKE AJITOMI,2¢ MOTONORI NAKAMURA, 3
MicHIHIKO MINOH™ and TAKAHIKO KAMAEt

In this paper, we propose a novel networked appliance architecture designed for the inte-
gration of distributed monotypic functions on a home network. Firstly, we propose a method
to unitize each function embedded in a networked appliance by functional element that rep-
resents to both of representation media and its operation type. Also, we show a method
to describe the function element systematically for various kinds of actual functions, and
show how it is discovered and bound on a heterogeneous environment. Moreover, we show
an autonomous setup scheme to create a multi-functional service, to be executed simply and
extensively without any loss of its usability. Finally, overview of the experimental study is
shown and availability and efficiency of the proposed method are discussed. It is obvious from
the evaluation that the proposed method has a great possibility for wider interoperability
among heterogeneous appliance in a home. In addition it can provide better flexibility for the
appliance design and for the addition/modification of intelligence to create a sophisticated
multi-functional service. Furthermore, it will lead a new direction for creating general or
legacy services with lower cost and creating new services with the networked appliances.
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Fig.1 Example of embedded functions in home

appliances.
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Fig.2 Categories of the home network.
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Table 1 Function elements associated with media types
and control models.
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Table 2 Example of the function elements on an

appliance.
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Fig.3 Relationship between an appliance and its function

elements.
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Table 3 Example of the attributions (FECap) in each
function elements.
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Fig.5 Sequence of the Service Discovery and resolution.
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<{?xml version = “1.0” 7>

<IDOCTYPE AMIDEN[

<IELEMENT Applinace (FECapList+) >

<IATTLIST Appliance Name CDATA #REQUIRED >

<IATTLIST Applinace FriendlyName CDATA #IMPLIED >

<|ELEMENT FECapList (FECap+) >

<IATTLIST FECapList Num NMTOKEN #REQUIRED >

|- &FECapiEFE ——>

<VELEMENT FECap( InputPort+ | Outputport+ ) >

<IATTLIST FECap FEId NMTOKEN #REQUIRED >

<IATTLIST FECap FEType CDATA #REQUIRED >

<!ATTLIST FECap FEName CDATA #IMPLIED >

A= AHAR—bEE —>

<IELEMENT InputPort (Port+) >

CIATTLIST InputPort Num NMTOKEN H#REQUIRED >

<IELEMENT OutputPort (Port+) >

CIATTLIST OutputPort Num NMTOKEN #REQUIRED >

- BFR— MNEZE —

<JELEMENT Port (Image | Audio | Text | Scalar | Vector | Boolean)* >

CIATTLIST Port PortId NMTOKEN #REQUIRED >

<CIATTLIST Port portName CDATA #IMPLIED >

<IATTLIST Port DataForm CDATA #IMPLIED >

<IATTLIST Port InputRestrictions CDATA #IMPLIED >

- Image AT AT DAV FZ—T =—ABHEEE —>
<|ELEMENT Image EMPTY>

<IATTLIST Image Format (jpeg|gif|bmp|png|ppm|pbm|pgm|xpm) “jpeg” >

<IATTLIST Image Width NMTOKEN #IMPLIED >

<IATTLIST Image Height NMTOKENS #IMPLIED >

<IATTLIST Image Quality NMTOKENS #IMPLIED >

<IATTLIST Image ColorScheme (Grey|RGB|ZCMYK) “RGB” >

<IATTLIST Image ColorDepth NMTOKENS #IMPLIED>

=~ Audio AT 4 T DA ¥ —7 = — A BIETESE (BIE) ——>

A= TextAF 4 T DAV F—T7 2 —ARMEER (EIK) —>

- Scalar AT 4 T DA ¥ —7 =—ABHESE (BIE) —

A= Vector AF 4 T DA V¥ —7 = —ABHER (A1) —>

f!_ boolean A 5 4 7 DA ¥ Z —7 = — ABILTES (GH) —>
>

<AMIDEN>

<Appliance Name= “DSC1” FriendlyName= “F I HZ /LB AT (—HX) ">

<FECapList Num="1">

<FECAp FEId= “0” FEType= “Ic” FEName= “/NE=%">

<InputPort Num="1">

<{Image Format="jpeg|bmp” width= “0-640" height= “0-480
ColorDepth="1/8/16/24" ColorScheme="RGB”/>
<{/Port>

</InputPort>

</FECap>

<FECap FEId= “1” FEType= “Ig” FEName= “BEi{fx ¥ 7F x>

<OutputPort Num="1">

<Port PortId="0" PortName="H}#7a” DataForm="Datagram”>

<Image Format="jpeg” Width= “640 1024” Height= “480 768"
ColorDepth="1 8 16 24” ColorScheme="RGB”/>

</Port>

</OutputPort>

</FECap>

</FECapList>

</Appliance>

</AMIDEN>

<{PortPortId="0", PortName= “Inputl”, DataForm="Datagram”, InputRestrictions="Unconcern”>

04 FECapOODOOO XML OO
Fig.4 FECap: XML description for each function element.
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Fig.6 Service production.
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Fig.7 Protocol stack overview on AMIDEN architecture.
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Fig.8 Service list and service category.
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Fig.9 Protocol sequence of the service setup.
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