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Abstract. Developing and deploying context-aware mobile and perva-
sive applications that are adaptable to a broad range of high-end and low-
end systems is a daunting task. The contribution of our research within
the pervasive computing domain is a context-awareness infrastructure de-
veloped in the framework of the CoDAMoS project!. The infrastructure
provides runtime support for context-driven adaptation of component-
based mobile services and supports context-driven resource discovery,
service adaptation and service mobility at runtime. The research demon-
stration will illustrate peer-to-peer interoperability and context-driven
service adaptation at runtime on both high-end computing systems and
resource constrained mobile handheld devices.

1 Introduction

With the continuous growth of wireless communication, mobile hand-held de-
vices, such as PDAs and mobile phones, are becoming a powerful platform that
allows users to create a whole range of entertainment and business applications
that are more intelligent and supportive to the user compared to most nowadays
applications. A pervasive computing environment [1] supposes that (1) appli-
cations are deployed on devices ranging from desktop computers to handheld
devices, (2) that they are aware of contextual information on the user, the de-
vice itself and its environment, and (3) that they can be adapted to this dynamic
context accordingly. For example, in such an environment applications may have
to be adapted to the varying device capabilities, such as memory or screen size.
Furthermore, applications may have to be moved while active from one device
to another, in order to provide the mobile user with the best user experience.
The contribution of our research is a context-awareness infrastructure that
fullfills these three needs by providing runtime support for context-driven adap-
tation of component-based mobile services. In this paper, we give a high-level
overview of our Java component-based infrastructure that runs unmodified on
both high-end and low-end devices and illustrate its support for context-aware
application adaptation by means of a pervasive computing showcase.

! http://www.cs.kuleuven.be/~distrinet /projects/CoDAMoS/
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Fig. 1. The context-aware infrastructure Fig.2. Context ontology and processing

2 Context-driven adaptation of component-based services

We use components as modular building blocks for the design and deployment
of adaptable services. Component-based applications and services [2] are more
flexible than monolithic applications: the component paradigm makes it possible
to add, remove or replace a component at runtime when the context changes.

An overview of our context-aware runtime infrastructure is given in Figure 1.
Draco [3] is our lightweight extensible Java-based component middleware (shown
in yellow) with support for live updating using better suited components and
distributing component-based applications. This component middleware and all
components run unmodified on top of the J2ME Personal Profile 1.0 virtual
machine for handhelds and on the Java 2 Standard Edition 5.0 for desktop
systems (shown in purple).

The context-awareness layer (shown in orange) is responsible for acquisition,
storing, aggregating, reasoning on and disseminating the context information.
The context is modeled using our context ontology [4] (which defines the rela-
tionships that hold among the basic concepts: User, Platform, Service and En-
vironment) and other domain specific ontologies. The context processing chain
and a subset of the context ontology is shown in Figure 2. By making use of the
Jena 2 semantic web framework the context layer is able to reason on the current
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context and adapt the component-based applications according to user prefer-
ences, service requirements or resource availability. Moreover, the context layer
is also component-based [5]. This means that the context layer, while monitor-
ing the resource usage, can decide to (un)load one of its own context managing
components or to distribute it to another device when it is too computationally
intensive for the device om which it is currently deployed.

3 Illustrating a pervasive computing showcase

The following scenario shows the possibilities of our context-awareness infras-
tructure, which will be demonstrated: Mr. Smith is a sales representative and
is attending a meeting where the results of a survey administered by his com-
pany are being presented. All attendants can use a display to interact with the
shared whiteboard in the conference room using a conferencing application. Mr.
Smith has to leave the meeting early. Upon detection that Mr. Smith is leaving,
this conferencing application moves from his display in the conference room to
his personal wireless handheld device with reduced functionalities because of the
reduced resources. Later on, whenever appropriate devices show up in the vicin-
ity of Mr. Smith, some parts of the conferencing application can move to other
devices in order to save the battery from draining, to provide a larger display,
more bandwidth or more processing power.

Our infrastructure will be demonstrated by using a laptop which plays the
role of a high-end terminal in the conference room and one or two handheld
devices (Qtek 9090) playing the role of attendants’ mobile personal terminals. All
devices are connected to a wireless network. The Draco middleware and context
infrastructure are installed on the laptop and the handheld devices. The laptop
also hosts a repository of components and provides a model of the conferencing
application which is shown in Figure 3. The application model is a loosely coupled
composition of components providing support for jabber-based communication,
slide shows, audio and video transmissions. The application model also states
whether these components are mandatory or optional.



The laptop is able to discover in a peer-to-peer fashion the presence of the
PDA and its resources using a service discovery protocol. Information on the
PDA hardware specifications and available resources is passed on to this protocol
by the context infrastructure. When the conferencing application is relocated
from the laptop to the user PDA, the application model and knowledge on the
available resources allow the infrastructure to adapt the conferencing application
to optimize it for the mobile handheld device.

The context infrastructure provides location awareness on the PDA by moni-
toring the RSSI signal strength and SSID identifiers of known WiFi access points
in the conference building. When Mr. Smith is leaving the conference room, the
reduction in signal strength on the PDA triggers an event for the application to
be relocated to the PDA and to be adapted to the new device. During relocation,
the application remains active and its state is preserved. Thus, the contact list,
the current conversation, the presenter’s notes and the slides are not lost during
transfer and redeployment.

4 Summary

Our context-aware infrastructure enables applications to be deployed on a broad
range of hardware platforms and be adapted at runtime without any manual re-
configuration or loosing the state of the application. Context information, such
as the current location and resource usage, is used to drive the adaptation pro-
cess. On the fly discovery of available resources with a service discovery protocol
is used to increase the application QoS within in a mobile environment.

In this demo, we will show how our context-aware framework relies on the
component-oriented design to support the deployment of context-driven adaptive
services. We will illustrate our framework with a conference client application.
This application is adapted and relocated according to the user context and
available computing resources.
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