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Abstract — Agent based systems are rapidly gaining
prominence in the industry. These agent systems are all
heterogeneous in nature and usually not interoperable with each
other. The agents have their own interface and new project
means new approach with an ad hoc solution. Specification
languages already exist for distributed systems even for mobile
description such that pi calculus, join calculus or kell calculus.
All these calculus are dedicated to software description. But
architecture plays also a strategic role. Architecture constraints
involve specific deployment of agent over network. Also, we
defined a specification based on a two level approach: agent level
and architecture level.

The agent level is based on a famous process algebra called
higher order pi calculus language defined by Robin Milner.
Mobile agents are described as recursive terms where each term
is a part of agent’s behavior. As another layer, architecture level
described location where agents can be deployed or where mobile
agents can migrates. We use another process algebra called Safe
Distributed pi calculus language defined by Matthew Hennessy.

Both levels are useful to check properties about initial
deployment or about resource accessibility. Also, we defined tools
to extract information from formal specifications and to build
synthetic view such as deployment steps or navigation views.

Index Terms — mobile formal
architecture specification.

agent, specification,

I. INTRODUCTION

N the context of applications exploiting code mobility, the

mobile agent paradigm is one of the most promising
technologies to build distributed applications in heterogeneous
environments. Mobile agents are autonomous software entities
with the capability of dynamically changing their execution
environments in a network-aware fashion and roaming
through network nodes to carry out tasks on behalf of users. In
this way, mobile agent systems constitute a middleware
capable of supporting distributed and dynamic applications
based on mobile agents. The main advantage of mobile agents
is that they can significantly save bandwidth, by moving
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locally to the resources they need and by carrying the code to
manage them. Moreover, mobile agents can deal with non-
continuous network connection, and as a consequence they
intrinsically suit mobile computing systems [1].

Mobile agent applications are often built with a pragmatic
approach. There are a lot of mobile agent frameworks such as
JADE [2], MAFEH or MEIP [3] which help developers to
create an application based on basic modules. Also, validation
step of the application is not really structured and no property
can be set or proved about run time.

Formal models are needed for careful description and
reasoning about agents, just as for other kinds of distributed
systems. Important issues that arise in modeling agent
computation are: agent communication, dynamic creation and
destruction of agents, mobility, and naming. Our past
experience about formal specification, has led us to choose a
process algebra called higher order pi calculus [4] for
description of mobile agent. Robin Milner has written a
complete operational semantics which allows us to compute
semantics states from a given specification.

But this approach is not sufficient; some features can be
described easily with this process algebra. For instance, when
an agent moves from one node to another one, it is not easy to
specify a negotiation protocol between incoming agent and
agent host. We can want to express that a mobile agent is
accepted if and only if it does not access to a specific local
resource. Local resource access and more generally security
control are always complex rules which depend on location. It
means the place where an agent is precisely on a network. We
decided to use process algebra for that kind of description. We
use safe distributed pi calculus language [5] for the definition
of architecture and resource access.

So, we present a work about formal specification of mobile
agent system. Our approach is based on two levels: agent level
and architecture level. For a system, we have two sets of
specifications based on two different extensions of pi calculus.
This common origin allows us to use closely these
specifications and to build observation about agent navigation,
resource availability. We developed tools for parsing
specification and for transformation of input description into
more synthetic observations. Several observations are built
based on semantics steps such as navigation path, mobile
agent acceptance or communication achievement. These
properties are first metrics which lead software designer
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towards a more adequate prototype.
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