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ABSTRACT
The demonstration presents the 3APL-M platform for build-
ing deliberative multi-agent systems whose components ex-
ecute on resource bounded devices.
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1. INTRODUCTION
The benefit of mobile computing is to have an always-

present software application able to process contextual in-
formation and to supply the user with the right informa-
tion at the right time [6]. Agent paradigm seems to offer
a set of features that are closely aligned with the require-
ments of intelligent mobile applications [4], provisioning to
the requirements for intelligent personal assistant and mo-
bile computing.

However, the problem is how to provision agent-based ap-
plication equipped with enhanced inference capabilities (for
the sake of the discussion), such as Belief-Desire-Intention
(BDI), able to execute in the restricting mobile computing
environment.

In this demonstration, I present the 3APL-M [1] platform
for programming deliberative multi-agent systems whose com-
ponents execute on mobile devices. The solution takes ad-
vantage of the 3APL language and definitions and provides
an interface to integrate the applications to the external
world. The library is distributed for the Java 2 Micro Edi-
tion (J2ME) programming platform.

2. SOLUTION
The 3APL-M platform architecture is presented in Figure

1. The main features are: sensor and actuator modules,
which provide the interface to integrate to context-awareness
and content delivery solutions; the 3APL machinery, which
includes the infrastructures for the B.D.I. based inference
systems, and; the communicator module, which provides the
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Figure 1: 3APL-M Architecture

support for communication in a multi-agent system. The
modules are explained below:

• the 3APL machine encapsulates the 3APL language
components and provides the programming interface
for the integration of the logic structures to the Java
programming language;

• the belief, capabilities, goal and plan rules modules are
implementations of the 3APL structures. These ele-
ments are part of the 3APL machinery and provide the
internal data and processing structures for the plat-
form;

• the deliberation process is the implementation of the
executive module (deliberation cycle);

• the plan base is the data structure that holds the list
of current plans generated by the deliberation process;

• the m-prolog is an implementation of the PROLOG
language engine, optimized to be used for the low-level
inference processing in 3APL-M. It also holds the data
for the belief base.

• the sensor and actuator are the programming inter-
faces for the integration of the 3APL-M machinery to
the external world. The sensor module provides the
infrastructure for the creation of context-aware appli-
cation (i.e. environmental sensors) and system input
(i.e., device’s keyboard). The actuator module pro-
vides the means for content delivery (i.e., integration
to the device’s display interface) and acting upon the
environment.
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• the communicator module provides the is the generic
interface for the data exchange infrastructure, required
for multi-agent system module integration and com-
munication to external services. The module provides
internal support for FIPA communication [2][3], how-
ever any other protocol or data representation can be
plugged in the system through the programming inter-
face.

The 3APL-M platform works as a library loaded in the
distribution package. This library supplies the application-
programming interface (API) for the 3APL machine mod-
ules. The Java application makes calls to the library’s mod-
ules for loading information, configuring the deliberation en-
gine and executing the applications.

For detailed information about programming in 3APL-M,
we refer to the documentation and source code examples
available at the project’s web-site [1].

3. DEMONSTRATIONS
I present three live demos developed with 3APL-M:

1. the Block World example, where 3APL-M integrates
to Java to create an application that interacts to de-
vice’s interface.

2. the Wumpus World game example, where 3APL-M
is applied to this renowned artificial intelligence prob-
lem.

3. the Mobile Personal Assistant example, where 3APL-
M is applied to implement concepts of interest based
negotiation (IBN) [5].

For detailed information about 3APL-M, demonstrations
and software we refer to project’s web site [1].

4. CONCLUSION
3APL-M provides the support technology to develop de-

liberative multi-agent systems to be executed in mobile com-
puting devices. The main features are the sensor and ac-
tuator modules, which provide the interface to integrate to
context-awareness and content delivery solutions; the 3APL
machinery, which includes the infrastructures for the B.D.I.
based inference systems, and; the communicator module,
which provides the support for communication in a multi-
agent system. Hence, the platform provides the infrastruc-
tures for the technologies required by the new generation
of mobile applications: context-sensitiveness, mental mod-
elling, local processing, and pervasive content delivery. The
B.D.I.-based inference module provides the solutions for ap-
plications capable of creating mental models and to repre-
sent the human thought structures.

The platform delivers a development environment com-
patible with the 3APL language structures. The demonstra-
tion applications proved that the resulting applications are
small enough to be deployed on small devices with 20Mhz
CPU and less than 512Kb RAM. The platform is compat-
ible with Java 2 Micro Edition (J2ME) development and
running environment, which has a large development com-
munity. Consequently, several development environments,
platforms and programming libraries are commercially avail-
able. The strength of J2ME is industry adoption and to be

Java-compatible, thus this running environment is present
in a myriad of commercially available mobile computing de-
vices.
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