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Abstract. The rapid expansion of networked computation into our everyday
lives often results in physical environments with an increased potential for
Ubicomp support. Often times, however, Ubicomp support is underutilized
due to the nature of many real-world networked resources; which are often
highly heterogeneous, unsystematically organized, unpredictably available
and not inherently interoperable. To overcome these challenges, the ISNM
Ambient Ocean project (Ocean) is exploring novel ways of harnessing the
collective wisdom of users operating within these complex environments. In
Ocean, we assume networked resources will rarely provide a means for
deploying heavyweight Ubicomp software components. Rather, we are
developing a plug-in-centric, smart-client framework which enables
appropriate client components to be installed on-demand; including plug-ins
for context detection, resource control, protocol adaptation and collaborative
filtering. We hypothesize that plug-in-based extensibility combined with
community-based collaborative filtering will help improve and simplify ad-
hoc compositions of potentially powerful ambient resources.
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1 Introduction

Continuing advancements in wireless Internet access, mobile computing devices
and embedded networked electronics are rapidly extending our computing systems
beyond the desktop. Today our homes, cars, offices and public spaces contain an
ever-increasing assortment of computer networks, mobile devices, media displays,
and embedded sensors and actuators. Increasingly, many of these ambient resources
provide some measure of networked computation; often revealing context information
or offering remote clients the ability to discover and utilize various functions [7, 11].
Moreover, increasing Internet coverage often provides ubiquitous access to a variety
of online data sources; often available programmatically via Web Services. The
discovery and synergistic composition of these situated and Internet-based real-world
resources is a potentially powerful approach for generating ad-hoc, context-aware
software. Several existing Ubicomp projects already demonstrate promising service
encapsulation and composition techniques [2, 4, 5, 8], however; these approaches



often require highly instrumented laboratory settings and large-scale deployment of
Ubicomp framework components; which may inhibit their widespread adoption.
Arguably, unlocking the dormant capabilities of highly heterogeneous real-world
environments continues to remain an important challenge for the Ubicomp
community [3].

Ocean’s Community-Based, Smart-Client Approach

The ISNM Ambient Ocean project (Ocean) is exploring the potential benefits and
complex challenges inherent in composing ad-hoc, service-oriented software from an
increasing assortment of proximate networked resources and Internet-based Web
Services. Specifically, Ocean is being designed to improve and simplify these types of
interactions without the need for specialized instrumentation or large scale software
deployment. In particular, we are interested in enhancing a wide variety of everyday
environments with a lightweight, smart-client framework consisting of plug-in
support for hierarchical context detection, ambient resource control (e.g. UPnP,
Zeroconf), protocol adaptation and community-based filtering mechanisms. Examples
of community-based filtering mechanisms include: Automatic resource discovery and
publishing (“automatic resource wardriving”); component graph social bookmarking;
explicit resource ratings; implicit observations; context histories; and other
performance metrics. We hypothesize that plug-in-based extensibility combined with
community-based collaborative filtering will help improve and simplify ad-hoc
compositions of potentially powerful ambient resources.

In our previous ubiquitous computing framework, Aladin, we demonstrated the
utilization of plug-in-based hierarchical context detection as a way of improving
context signatures on-the-fly [1]. By analyzing a device’s capabilities and
dynamically deploying context detection plug-ins at runtime, our Aladin framework is
able to continually improve a device’s context signature in many types of everyday
environments. In addition, Aladin provides pluggable context interpretation
capabilities and flexible Web-based service presentation. Using these capabilities, we
have successfully developed several context-aware systems, including: A mobile
interactive cinema platform [10]; a museum tour-guide system [1]; and a pervasive
multiplayer tangible game [6]. Our proposed Ocean framework will include several
Aladin results in its design.

Beyond the plug-in mechanisms developed for Aladin, Ocean will provide several
additional mechanisms; including the ability to integrate community-based filtering
techniques on-the-fly. Using this approach, we will utilize Ocean as a platform for
studying how various collaborative filtering models can be used to improve and
simplify service discovery and ad-hoc resource composition. For example, Ocean will
include a community plug-in which builds on the Intel Placelab wardriving technique;
where devices equipped with both WIFI and GPS hardware are used to publish the
geo-coordinates of discovered WIFI hotspots [9]. In Ocean, we are extending this
technique to include automatic resource wardriving for unlimited types of ambient
resources. Ocean clients continually publish discovered ambient resources along with
the specific context signature where the resources were discovered (based on the
installed plug-ins within a client). Additional filtering models, such as resource



ratings and community-collected performance characteristics, may also be used in
parallel to assist future clients (within a specific environment) with ad-hoc service
composition.

Similarly, another Ocean community plug-in will provide Ocean applications the
ability to discover, compose and “bookmark” the potentially complex component
graph of local resources and Web services required for a specific situated application.
The results of this composition, along with the related context signature of the
environment, can then be used to assist future Ocean users wishing to compose
similar applications. In such cases, Ocean may use previously successful (and
possibly highly rated) composition bookmarks to help rebuild the component graph
required to accommodate similar requests. To facilitate this functionality, we are
creating a complimentary set of Web Services providing indexing and search
capabilities for automatically discovered and expressly published resource
combinations.

For our workshop contribution we are interested in discussing our proposed
framework’s combination of smart-clients, plug-in-based context detection, resource
utilization and community-based filtering. Particularly, we are interested in issues
related to security and privacy, peer-to-peer support, heterogeneous service
environments and related collaborative filtering techniques.
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