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ABSTRACT

This paper presents an architecture of UPnP Bridge for interconnecting Non-IP devices with heterogeneous
network interfaces to UPnP devices on UPnP networks. The proposed UPnP Bridge provides a Virtual UPnP
device that performs generic UPnP Device’s functionalities on behalf of Non-IP device. This paper defines 3
types of descriptions, Device Description, Message Field Description, and Extended UPnP Service Description in
order to reduce the amount of effort required to connect a non-IP device with a new interface or message
format to UPnP network. By these three types of descriptions and Message conversion module, developers for
Non-IP devices can easily connect the devices to UPnP network without additional programming. So UPnP
control point controls Non-IP devices as generic UPnP device. Some experiments validate the proposed
architecture, which are performed on a test bed consisting of UPnP network, the proposed bridge, and non-IP
devices with CAN and RS232 interfaces.
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<actionList>
<action ActCmd="1">
<pame>GetUltrasonic</name>
<argumentiList>
<argument>
<name>Ultrasonic</name>
<direction>out</direction>
<relatedStateVariabie>
UltrasonicState
</rejatedStateVariable>
</argument>
<fargumentlist>
</action>
</actionlList>
<gerviceStateTable>
<stateVariable sendEvents="ves” SvariD="1">
<name>UltragonicState</name>

<dataType>ui2</dataType>
</statevarable>

</serviceStateTable>
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<Non P Device Info>
<Name> Ultrasonic Sensor </Name>
<Network Imnlerface>
<Type> R8232C </Type>
<Address> COM1 </Address>
<{Network Interface>
<PnP> Off </PnP>
<NIS Type="Text"> UltrasonicSensorMFD </NIS>
</Non 1P Device Info>
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<Packetinio>
<FieldUnit>bit</FigidUnit>
<TypeFieluStart>0</ TypeFieldStart>
<TypeFigicEnd>4</TypaFieldFnd>
<MessageTypelist>
<MessageType>
<TypelD>UPnP. MT_ACTIONREQUEST</ Typel(>
<Yalue>Ox03</Value>
<Dirgctinn>out</Direction>
</MessageType>
</MessageTypelist>
<ArgumertTypalist>
<ArgumentType>
<Name>none</Name>
<Type>UPnP_PAYLOADDATA_NONE</ Type>
<{ArgumentType>
<ArgumentType>
<Name>ui2</Name>
<Type>UPnP _PAYLOADDATA_UIZ</ Type>
</ArgumentType>
</ArgumentTypelist>
<ByteAign>LitteEndian</Byteslign>
<fPacketinfos
<PacketStructure>
<Packet>
<Mame>Actionfequest</Mame>
<PacketType>Fixed</PacketType>
<Paytoadlist>
<Payload>
<NamerMessageType</Name>
<PayioadType>TYPE _FIELD</PayioadTypes
<Sizelnit>bit</Sizelinit>
<SBize>4</Size>
</Paytoad>
<Payload>
<Name>ActionlD</Name>
<PavicadType>UPnP _ACTIONID</PavioadType>
<BizeUnit>pit</Sizelinit>
<Bize>4</Size>
</Payloac>
</Packet>
<Packets
(Nam e>ActionResult</Name>

</ Pacﬁaeb
<Packet>
<Name>EventMessage</Name»
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