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Abstract. This project focuses on the implementation of a framework for mobile
agents support within a grid environment project, namely InteGrade. Our goal is
to present a framework where time consuming sequential tasks can be executed
using mainly the idle cycles of a network of personal workstations. The mobile
agents may be used to encapsulate long processing applications (tasks). These
agents can migrate whenever the local machine is requested by its user, since
they are provided with automatic migration capabilities. Our framework also
provides to the user a manager that keeps track of the agents submitted by him.

1. Motivation: Mobile Agents on Computational Grids

Thegrid [Foster and Kesselman, 1999] paradigm was created to face two major problems
of clusters and supercomputers: high prices and waste of resources. Thecomputational
grid idea was clearly inspired byclusters, in the sense that we have many computers in-
terconnected by a network in order to provide together greater computational power. The
idea is to provide computational resources similarly to theway we get power supply. The
waste problem is addressed in a way that whenever a computer is idle, its computational
power can be supplied to thegrid. On this context, the idea of mobile agents can be inter-
esting. They can be used to encapsulate opportunistic applications, which can use small
slices of the available computational time of personal workstations, migrating to another
machine whenever the local user requests his machine, always preserving the processing
already done. On this way, mobile agents can be considered asa complementary tool to
decrease even more the idle time of agrid.

This text proposes our solution to provide a mobile agents environment in agrid
and is organized in the following way: Section 1 explains themotivations to provide
mobile agents support in agrid; Section 2 describes our project objectives; Section 3
gives a general overview of the framework; Section 4 provides ideas for future work and
concludes this paper.

2. Objectives

In an IBM’s pioneer reportMobile Agents: Are They a Good Idea? [Chess et al., 1995], its
authors analyze the potential of mobile agents and introduce, among other ideas, the pos-
sibility of employing mobile agents in order to use idle computational resources. Another
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Figure 1: General architecture of the framework

report,e-Gap Analysis [Fox and Walker, 2003], which makes a study about the way sci-
entists do science nowadays with technology support - what is namede-Science - points,
among other gaps, the absence of mobile agents support in theexistent grid infrastruc-
tures.

This project consists in the implementation of a mobile agents framework for Inte-
Grade [Goldchleger et al., 2004]. The main idea of our framework is to allow an efficient
utilization of computational resources for large sequential or for embarrassing parallel
applications.

On this way, mobile agents can be used in a complementary way to InteGrade
applications, allowing an even better utilization of computational resources. Among the
applications that could be executed using mobile agents, there are loosely coupled par-
allel applications like SETI@home [SETI@home, 2004], or sequential applications that
demand long processing time. Our goal is to provide a framework to use the grid idle
resources not used by InteGrade.

3. Framework Overview

The main idea of our framework is to provide the programmer with a programming en-
vironment for long running applications, which we calltasks. The framework is being
implemented in Java over Aglets [Aglets, 2004]. We will mention all the components of
it at a high level:

1. task: long running application, encapsulated in a mobile agent.On the im-
plementation of thistask, the programmer must take care of thetask state,
since the standard Java environments for mobile agents provide weak migration
[Illmann et al., 2000]. To help the programmer, our framework provides a special
method. This method is used in order to inform the framework when thetask has
reached a consistent point, being ready for migration or clonation;

2. manager: it is the component responsible for registeringtasks. The two most
important functions of themanager are:

(a) migration: when atask is submitted, themanager queries the InteGrade
infrastructure searching for an idle machine which has a chance of re-
maining on this state for a given time. With this information, themanager
dispatches thetask to such a machine. A similar procedure is used when
thetask needs to migrate;

(b) liveness: themanager also creates a clone of thetask and dispatches it to
another machine. In the context of our work, atask that is being executed



in more than one machine hasliveness. When one of the clones dies, the
manager makes a copy of the still alive clone and dispatches it to another
machine.

3. server: this is the server installed on each machine that provides resources to the
framework. It provides a execution environment for thetasks. When the machine
is requested by the local user, theserver asks the evacuation of thetasks that are
being hosted by it;

4. daemon: it verifies whether the machine is idle or not. When the machine is idle,
it communicates that to InteGrade and turns on theserver. When the machine is
requested by its local user, thedaemon informs theserver, which evacuates the
tasks and terminates;

5. client: component that provides the user with tools to submittasks to the frame-
work. It also provides a host environment for themanager.

In Figure 1, we have an overview of our framework. Each one of the client nodes
hosts amanager, which communicates with InteGrade. Themanager of Client Node 1
manages Task 1 and its clone. Themanager of Client Node 2 manages Task 2 and its
clone. Observe also that thedaemons communicate with InteGrade.

4. Conclusion
The idea of mobile agents in InteGrade is very instigating and interesting. Our framework,
in the future, can be used to implement many kinds of applications from embarrassing
parallel applications, like SETI@home, to applications that need many kind of resources
not available in a single InteGrade node. Given the opportunistic characteristic of mobile
agents, InteGrade can reach near zero idleness on its nodes,what is impossible nowadays.
Another interesting point is our concern on building a framework that is transparent to the
machine user, so he will not face a performance loss. A strongfeature of our framework
is its portability, since it is written almost all in Java. Inthe future, our framework can be
extended to serve a grid infrastructure that manages different kinds of resources available
on several machines.
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