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ABSTRACT

UPnP network is that of intelligent home that allows all modern electrical appliances or
computers to be connected in a form of local area network, without any configuration setting in
priori. Although it adopts the Internet protocols and web standards, the UPnP network is
inherently limited to support only for communication within a single network, due to the large
amount of traffic generated during the broadcast message for announcing and discovering
services. As a result, the digital voice application across UPnP networks is not possible unless the
IP address of both parties cannot be known. Therefore, the work in this thesis aims to tackle this
limitation through bridging mechanism applying at the gateway networked device for service
discovery between multiple UPnP networks across the Internet. However, by working on the
OSGi-standard, our proposed mechanism can be extended to support with any pair-wise bridge of
service discovery protocols, hence enabling a wider selection of service discovery protocols and a
more convenient way of modifications or adjustments to suit for heterogeneous network
applications. For a case study of UPnP-based voice communication, a mapping of SSDP and SLP
protocols for UPnP network and the Internet accordingly has been investigated so that the IP
address of call party can be discovered even they are in the different UPnP network. Based on the
empirical study, we show how the goal of serverless SIP (for both isolated and Internet-connected
UPnP networks) can be achieved by means of a smart bridging mechanism located at the UPnP
gateway device. Therefore, the proposed bridging mechanism has shown a great potential to be

used for providing voice communication in the disaster area.

Keywords: UPnP, OSGi, Service discovery Protocol, Voice communication, Bridging

mechanism
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public class UniversalBridgeAct implements BundleActivator { //Osgi activator
public void start{BundleContext context) throws Exception { /Main function
figet SLP Service reference
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for{int i = 0 ;i < serviceList.size() ; i++){
Hlget Header name and value
String headerName = serviceList.getService(i).getHeader(...);
NSLP-UPnP header mapping
if(headerName.equal(“service:osgi:..header..name...”){
String UPnPService = "urn:"+SLPserviceAttrb;

W

}
}
ServiceReference UPnPServiceBundle
= context. getServiceReference("... UPnP.Bundle..”); @
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ABSTRACT

The UPnP network has been designed to support for communication among smart home devices in the
single network. Therefore, it could not communicate between remote UPnP networks e.g. via the Internet, due to
the inherent limitation in its architecture. A number of researches have been attempted to solve this limitation by
means of bridging mechanism. However, almost all of them focus on the mapping between a certain pair of
interested protocol. This is, therefore, different significantly from our approach presented in this paper, where the
benefits of OSGi standard are employed. From the result of initial prototype, it is shown that the experimental
mapping service between the SSDP protocol of UPnP network and SLP protocol of the Internet can be done at
ease and yields the results as expected. So, it is likely to have a potential for developing a mechanism that take

into account the issue of interoperability among any other protocols as well.
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public class UniversalBridgeAct implements BundleActivator { //Osgi activator
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figet SLP Service reference
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}
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ServiceReference UPnPServiceBundle
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Device UPnPdev = UPnPServiceBundle.getDevice(™...")
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Abstract

Although the architectural weakness of UPnP
networks in smart homes or offices can be alleviated by

means of bridging mechanism applying at the gateway

networked device for service discovery between multiple
UPNnP networks across the Internet. However, merely
limiting to a pair-wise bridge of certain service discovery
protocols as often found in many research works are
considered inadequate for supporting heterogeneous
network applications. To solve this limitation, we propose
a flexible OSGi-based bridging mechanism that is
capable of matching available services between existing
service discovery protocols. The proposed mechanism is,
hence, expected to provide users with a wider selection of
service discovery protocols and a more convenient way of
modifications or adjustments.

Keyword: Service Discovery Protocol, Interoperability,
UPnP Network, OSGi Service-oriented Architecture
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Abstract

The Session Initiation Protocol (SIP) is used for setting
up a session of voice communication between two parties
of a VolIP call through the Internet. However, as SIP
relies on centralized server, setting up a VolP session
using SIP is difficult in any Mobile Ad Hoc Networks, like
UPNP. In this paper, we show how the goal of serverless
SIP (for both isolated and Internet-connected UPnP

networks) can be achieved by means of a smart bridging

mechanism located at the UPnP gateway device. In
addition, we discuss the deployment with out-of-the-box
VolIP applications so that any modification is not
required.
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