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INTRODUCTION

Mobile agents are software agents that can travel among
computers under their own control. They can be applied with
significantadvantages inmany domains like network manage-
ment, information filtering, and electronic commerce. They
are especially attractive for performing complex, tedious,
or repetitive tasks in open and dynamic systems (Fugetta,
Picco, & Vigna, 1998).

Nowadays, mobile agents’ applications have to oper-
ate within environments having continuously changing
execution conditions that are not easily predictable. They
have to dynamically adapt to changes in their environment
resulting from others’ activities and resources variation. To
survive, mobile agents have to be aware of their execution
context and to have flexible architecture enabling them to
envisage an adaptation easily. To do so, it is necessary to
have an architecture with two clearly decoupled parts: the
mobile agent functional compounds and those ensuring the
context handling.

In a previous work (Amara-Hachmi & El Fallah-Segh-
rouchni, 2004), we proposed a component-based generic
adaptive mobile agent (GAMA) architecture that exhibits
a minimal mobile agent behavior. In this article, we will
focus on GAMASs’ awareness of their execution context.
Thus, we propose a formal model of context to be used in a
semantic approach for checking agents’ compatibility with
new execution contexts.

The remainder of this article starts with definitions of
context and context-awareness for GAMA mobile agents.
We then introduce our context model and detail the proposed
approach, before concluding the article.

MOBILE AGENTS: CONTEXT
AND CONTEXT-AWARENESS

Definitions

As stated in Dey (2001), context consists of “any informa-
tion that can be used to characterize the situation of an
entity” where an entity is “is a person, place, or object that
is considered relevant to the interaction between a user and

an application, including the user and applications them-
selves.” This definition stresses the relation between the
system, the context, and the user. In our work, by context
we mean information about the current execution environ-
ment of the mobile agent, and we focus rather on how the
context influences the agent behavior when executing its as-
signed tasks. This can be illustrated by a failure of the agent
execution process if it moves to a host where the context
attributes do not fit the agent’s requirements. According to
these considerations, we propose a definition of the GAMA
agents’ context-awareness as follows:

Definition 1. A mobile agent GAMA can be context-aware
if it is able to detect contextual situations that affect its
behavior aiming to achieve its tasks.

According to these definitions, developing context-aware
mobile agents requires facilities for recognizing and repre-
senting context in order to enable agents to reason on it and
make decisions about their execution process (adapt, inform
the user, etc.). For GAMA agents, sensing and structuring
context information is performed at the hosting platforms.
Every interaction between agents and the operating systems
(of computers and the network) as well as those between
agents and their owners (human users) are achieved by the
platform.

The Context Elements

To describe the agents’ context, we identify three specific
context levels: physical context, social context, and user
context. Physical contextrefers to physical devices the mobile
agentis running on, forexample, the host’s processing power
and the network bandwidth. This information is sensed using
different probes installed on each operating system. Social
context refers to the local multi-agent system (deployed on
the platform) with whom the incoming agent has to interact.
Forinstance, information about this contextincludes the local
interaction and coordination protocols. User context refers
to the agent’s owner preferences, such as restrictions about
the exchanged files’ size or type, the display quality, and so
forth. The user expresses his or her preferences through the
platform graphical user interface.

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of IGI is prohibited.



An Ontology-Based Approach for Mobile Agents' Context Awareness

How To Achieve Context-Awareness

Developing context-aware mobile agents needs capacities
to:

1. Capture of the contextual parameters by the means
of some physical sensors, graphic interfaces, and the
deployment platform. Currently, this step is outside
the focus of our work.

2. Model the context by providing formal models of the
rough contextual parameters in order to be available
for use by the agents.

3. Reason on the context model in order to be aware of
it. The reasoning will enable the mobile agent to check
if it is able, using its current configuration, to achieve
its goals in the new contextual situation to which it
moves.

The result of this process is a notification that enables
the agent to make a decision about the behavior to adopt
in the new context: adapt itself to continue its execution,
or alert the user if the adaptation is not possible. Thus, the
agent needs not only a model of its context entities, but also
a comparable model of its own components. Mapping these
models onto one another allows checking their compatibility
degrees.

Assuming these requirements, we propose to extend the
GAMA architecture with a new component called ‘context-
awareness’. This component processes the context model
provided by the component ‘context description” of the
platform, and the agent model provided by the component
agentprofile of the agent. The GAMA architecture is baptized
from now up to GAMA (see Figure 1).

context-aware

Figure 1. From GAMA to GAMA
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ONTOLOGY-BASED CONTEXT MODEL

To model context, a number of formal and informal ap-
proaches exist. We quote specially attribute-value tuples
(Dey, Salber, & Abowd, 2001), entity-relationship models
(Henricksen, Indulska, & Rakotonirainy, 2002), and first-
order predicates (Ranganathan & Campbell, 2003). These
representations have the advantage of addressing a certain
level of context reasoning, but they offer a weak support for
knowledge sharing and are deprived of semantic.

Inourwork, we need a contextrepresentation that: (1) can
define common vocabularies to be shared by different agents,
and (2) provides a context description at a semantic level in
order to enable agents to reason on it. Ontologies seem to be
areasonable solution that meets these requirements. Thus, we
propose to develop two distinct ontologies: the first models
the context entities OntoContext, the second represents the
agentcomponents OntoContext. These application ontologies
are built using the Web Ontology Language OWL, the latest
standard of the Web-Ontology Working Group.

A Uniform Frame for Ontologies

If we consider the scenario of a coordinating GAMA mobile
agent, an example of contextual attributes that influence its
execution process is the type of the negotiation protocol used
by the multi-agent system hosted at the visited platforms.
The agent must be able to check if it uses the same type of
protocol by comparing the parts of two ontologies, OntoAgent
and OntoContext, describing the used protocols.

Thus, in these ontologies, the components providing the
negotiation features (of the agent and the hosting platform)
must be modeled in a uniform way in order to be able to test
their compatibility. Indeed, we consider that compatibility
between the agent and its context is ensured whenever the
agent’s required services (respectively, provided) are pro-
vided (respectively, required) by its context. That is why we
need a generic and uniform representation of the different
agent components and the context entities. Genericity is
motivated by the need to model all the entities whatever their
origin, and the uniformity aims at facilitating the process of
mapping the ontologies.

Representing Entities

Within our working ontologies, we propose to model each
component of the agent and each entity of its context by a
concept (class, in OWL). These concepts have properties
(in OWL, DatatypeProperty) that represent their general
characteristics such as the identifier and whether the entity
is replaceable or not (in the case of the agent components).
Thus, we propose to define a generic concept, #ENTITY,
having common properties of the agent components and



5 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/ontology-based-approach-mobile-agents/17162

Related Content

Mobilization Techniques Utilized by Leading Global E-Commerce Sites

J. Christopher Sandvig (2018). Mobile Commerce: Concepts, Methodologies, Tools, and Applications (pp.
532-548).
www.irma-international.org/chapter/mobilization-techniques-utilized-by-leading-global-e-commerce-sites/183305

Website Attractiveness in E-Commerce Sites: Key Factors Influencing the Consumer Purchase
Decision

Siddharth Khannaand Ashok Kumar Wahi (2018). Mobile Commerce: Concepts, Methodologies, Tools, and
Applications (pp. 394-403).

www.irma-international.org/chapter/website-attractiveness-in-e-commerce-sites/183297

Memorizing Algorithm: Protecting User Privacy using Historical Information of Location—Based
Services

Quynh Chi Truong, Anh Tuan Truongand Tran Khanh Dang (2010). International Journal of Mobile
Computing and Multimedia Communications (pp. 65-86).
www.irma-international.org/article/memorizing-algorithm-protecting-user-privacy/47331

mHealth R&D Activities in Europe

Yiannis Koumpourosand Aggelos Georgoulas (2016). M-Health Innovations for Patient-Centered Care (pp.
20-51).

www.irma-international.org/chapter/mhealth-rd-activities-in-europe/145003

High-Performance Apparel and Wearable Devices for Hot Environments
Radostina A. Angelova (2019). International Journal of Mobile Devices, Wearable Technology, and Flexible

Electronics (pp. 1-14).
www.irma-international.org/article/high-performance-apparel-and-wearable-devices-for-hot-environments/268888



http://www.igi-global.com/chapter/ontology-based-approach-mobile-agents/17162
http://www.irma-international.org/chapter/mobilization-techniques-utilized-by-leading-global-e-commerce-sites/183305
http://www.irma-international.org/chapter/website-attractiveness-in-e-commerce-sites/183297
http://www.irma-international.org/article/memorizing-algorithm-protecting-user-privacy/47331
http://www.irma-international.org/chapter/mhealth-rd-activities-in-europe/145003
http://www.irma-international.org/article/high-performance-apparel-and-wearable-devices-for-hot-environments/268888

