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Abstract

The research project CASCOM will implement, validate, and trial value-added support for business
services for mobile workers and users across mobile and fixed networks. The vision of the CAS-
COM approach is that ubiquitous application services are flexibly co-ordinated and pervasively
provided to the mobile users by intelligent agents in dynamically changing contexts of open, large-
scale, pervasive environments. The essential approach of CASCOM is the innovative combination
of intelligent agent technology, semantic Web services, peer-to-peer, and mobile computing for in-
telligent peer-to-peer (IP2P) service environments. The services are provided by software agents
exploiting the co-ordination infrastructure to efficiently operate in highly dynamic environments.

1 Introduction

The essential approach of CASCOM* is the innova-
tive combination of agent technology, semantic Web
services, peer-to-peer, and mobile computing for
intelligent peer-to-peer mobile service environ-
ments. The services of CASCOM environment are
provided by agents exploiting the CASCOM coor-
dination infrastructure to efficiently operate in
highly dynamic environments. The CASCOM intel-
ligent peer-to-peer (IP2P) infrastructure includes
efficient communication means, support for context-
aware adaptation techniques, as well as dynamic
service discovery and composition planning.

CASCOM will implement and trial value-added
support for business services for mobile workers and
users across mobile and fixed networks. The vision
of the CASCOM approach is that ubiquitous appli-
cation services are flexibly co-ordinated and perva-
sively provided to the mobile users by agents in
dynamically changing contexts of open, pervasive
environments.

For end users, the CASCOM system provides
seamless access to semantic Web services anytime,
anywhere, and using any device. This gives freedom
to mobile workers to do their business whenever and
wherever needed. For network operators, CASCOM
aims towards vision of seamless service experience
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providing better customer satisfaction. For service
providers, CASCOM provides an innovative plat-
form for business application services.

The project will carry out highly innovative re-
search aimed at providing a framework for agent-
based data and service co-ordination in IP2P envi-
ronments. CASCOM will integrate and extend exist-
ing technologies in areas such as agent-based mobile
computing, service co-ordination, and P2P comput-
ing in mobile environments. A generic, open IP2P
service environment with its agents and co-
ordination mechanisms will be prototypically im-
plemented and deployed in CASCOM mostly as
open-source software enabling instant take-up and
use within European and world community.

In general, it is expected that the outcomes of
CASCOM will have significant impact on the crea-
tion of a next-generation global, large-scale intelli-
gent service environment. Both, research results on
methods for service provision, discovery, composi-
tion and monitoring, and the deployed prototype of
an open IP2P service environment in the context of
nomadic computing will advance the state of the art
of European and world knowledge in areas related
to the deployment of services in open systems.

2 Technical Approach

Figure 1 depicts the technologies that we use in the
CASCOM project. Software agents will be a key
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Figure 1: CASCOM Technologies

technology to address the challenges of the CAS-
COM architecture (see Figure 2). IP2P networks
provide an environment for agents to collaborate as
peers sharing information, tasks, and responsibilities
with each other. Agents help to manage the P2P
network complexity, and they will improve the
functionality of conventional P2P systems. Our in-
novations in this domain will concern the develop-
ment of context-aware agent-based semantic Web
services, and flexible resource-efficient co-
ordination of such services in the nomadic comput-
ing field. Further, context-awareness is investigated
in the context of IP2P environment and we will de-
velop context-aware agents which provide various
business application services.

Using agents in wireless environments has been
studied extensively. We will build on the previous
work by using existing agent platforms as a basis of
our architecture. However, the P2P aspects are in-
sufficiently taken into account in these platforms
and therefore our research represents advancements
in this direction. CASCOM will provide solutions
for agent communication between agents without
assumption of any fixed infrastructure.

Service co-ordination mechanisms of P2P sys-
tems can be applied to multi-agent systems to im-
prove their efficiency. Although this may be ac-
cepted on a conceptual level, the combination of
agents and P2P environments certainly deserves
more innovative research, especially regarding no-
madic environments. As an example, many P2P

overlay network algorithms lacks support for rapid
node movements. The dynamic topology of IP2P
networks, characteristics of wireless network con-
nections, and the limited capacity or mobile devices
pose several challenges that have been addressed
inadequately in service discovery architectures. In
CASCOM, we will investigate mechanisms for ser-
vice discovery algorithms for dynamic IP2P envi-
ronments.

The problem of service co-ordination can be
split into several sub problems: discovery, composi-
tion planning, execution monitoring, and failure
recovery. CASCOM will advance the state of the art
by carrying out innovative research on how these
problems can be solved in IP2P environments. Es-
pecially CASCOM will provide flexible and effi-
cient matching algorithms to be performed in large
scale and resource limited IP2P environments.

Using Al planning formalisms in service compo-
sition and planning are developed for problems
where the number of operators is relatively small
but where plans can be complex. In Web service
composition for open, large-scale IP2P environ-
ments planning methods dealing with huge number
of possible service are required. However, plans are
not necessarily very complex, and therefore plan-
ning methods must follow more closely the structure
of the service directories. CASCOM will develop
planning mechanisms that establish plan fragments
directly on top of the service directory to solve this
problem.
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Figure 2: The CASCOM IP2P architecture





