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Abstract — The RASCALLI platform is both a runtime and a
development environment for virtual systems augmented with cognition. It provides a framework for the implementation and execution of
modular software agents. Due to the underlying software architecture
and the modularity of the agents, it allows the parallel execution and
evaluation of multiple agents. These agents might be all of the same
kind or of vastly different kinds or they might differ only in specific
(cognitive) aspects, so that the performance of these aspects can be
effectively compared and evaluated.
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I. I NTRODUCTION
This paper gives an overview of the architecture and functionality of the RASCALLI platform, developed as part of
the RASCALLI project1 . In this project, the platform is used
as the underlying software environment for the development
and execution of so called RASCALLI (Responsive Artificial
Situated Cognitive Agents that Live and Learn on the Internet).
It provides the facilities for an user-agent and agent-agent
communication and serves as a testbed for the evaluation
of various incarnations of the agents that use different sets
of action-perception tools, action selection mechanisms and
knowledge resources2 [3]. The platform supports a modular
development style, where agents are assembled from small
re-usable building blocks. The agents of different kinds and
configurations can run simultaneously within a single platform
environment. This enables the evaluation and comparison of
different agents as well as the evaluation of whole agent
communities.
II. P ROJECT O BJECTIVES
The project RASCALLI aims at the development of virtual
agents that perform tasks related to accessing and processing
information from the Internet, domain specific databases and
knowledge repositories. RASCALLI agents, further referred to
as Rascalli, represent a growing class of cooperative agents
that do not have a physical presence, but nevertheless are
equipped with major ingredients of cognition including situated correlates of physical embodiment to become adaptive,
cooperative and self improving in a virtual environment, given
certain tasks. The project objectives cover the following topics:

development of a computational framework for realization of
cognitive agents providing intelligent assistance capabilities,
cognitive architecture and modeling, perception and action,
reasoning, learning, communication, agent-to-agent and agentto-user interfaces. The Rascalli agents answer the users’ questions, learn the users’ preferences and interests, and use this
knowledge to present the users with new and possibly interesting information. The agents exist in an environment consisting
of external knowledge sources on the Internet, such as search
engines and RSS feeds, and music domain-specific knowledge
bases. They communicate with their users as well as with other
Rascalli. Rascalli agents are developed in a modular fashion,
which allows individual agents to be built from different sets
of components. This allows e.g. a creation of agents which are
“experts” in different knowledge domains. During their lifetime, each agent adapts to its user’s interests and thus further
specializes in a certain sub-domain and evolves in accordance
to the user’s preferences. This results in a community of
specialized agents, which can communicate with each other to
provide a requested information to their users. The modular
approach allows evaluation and comparison of different sets
of components, including different cognitive aspects (e.g.
different learning strategies) by executing multiple Rascalli in
the same environment and evaluating their performance (e.g.
by means of user tests).
III. R ELATED W ORK
Research in the software platform for cognitive systems has
been conducted in multiple directions, including multi-agent
platforms (e.g. JADE3 and other FIPA4 compliant platforms),
as well as platforms and development methodologies for
cognitive systems, such as BOD 5 [1] and AKIRA6 [2].
However, none of the systems or methodologies meets all of
the requirements of the RASCALLI project.
IV. R ASCALLI P LATFORM A RCHITECTURE
A. Runtime Features
Multi-Agent - the platform supports the concurrent execution of multiple agents, including the agents of the same kind,
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as well as the agent of different kinds, ranging from very
similar to vastly different.
Multi-User - each agent has a single user (but one user may
have multiple agents).

Agent Instance Layer - contains the individual Rascalli
instances. Each Rascallo is an instantiation of a specific agent
definition.

B. Development Features

One of the goals of RASCALLI is the investigatation
how the use of cognitive aspects in an agent can improve
the user expercience. Due to its modular approach and the
support for multiple agent architectures and agent definitions,
the RASCALLI platform is well suited as a testbed for the
evaluation and comparison of such agents. Since the different
agents can exist at the same time in the same environment and
thus be subject to the same external influences, they can be
realiably compared and evaluated.
Within the scope of the RASCALLI project, the two agent
definitions (Simple and DUAL Music Companion) are compared in a user study to evaluate the benefit of using a
cognitive architecture. While there are currently no automated
performance measures built into the platform, its modular
nature allows for the easy integration of such measures with
existing and future agent architectures.

Component-Based Architecture - all the parts that are required to set up a specific agent are developed in a componentbased fashion so that individual Rascalli can be assembled
from these components in a Lego-like manner.
Multi-Version - in order to support the concurrent development of different kinds of agents based on shared components,
the platform supports the execution of multiple versions of the
same components at the same time.
System Integration - external (and possibly legacy) components need to be integrated only once and made available to
all agents running in the platform in an easy-to-use manner.
Distributed Development - multiple developers use a single
platform instance concurrently for developing different agents,
with minimal interference between developers.
The RASCALLI platform is implemented as a three-layered
architecture:
C. Infrastructure Layer
The infrastructure layer contains basic tools and components
used in the RASCALLI project. Specifically, these are Java,
Maven7 and OSGi. In addition, this layer contains custommade development and administration tools for the RASCALLI platform, such as user interfaces for agent configuration and deployment tools.
D. Framework Layer
The framework layer comprises general platform services
and utilities employed by the Rascalli, including communication (user to agent, agent to agent), event handling, RDF
handling, technology integration (Perl, web services, etc.), and
various other platform services.
E. Agent Layer
The agent layer is the application layer of the platform
and contains the components of the actual agents. This layer
consists of multiple sub-layers, which are presented in Fig. 1.
Agent Architecture Layer - an agent architecture is a
blueprint defining the architectural core of the particular
type of Rascalli. More precisely, it sets the roles of agent
components and provides means for defining and assembling
a specific agent. The architecture can also contain implementations of common components shared by all agent definitions.
Agent Component Layer - contains implementations of the
roles defined on the Agent Architecture Layer.
Agent Definition Layer - an agent definition is an assembly
of specific components of the Agent Components Layer of a
specific agent architecture. Different agent definitions for the
same agent architecture might contain different components
for certain roles.
7 http://maven.apache.org/

V. AGENT E VALUATION IN THE R ASCALLI P LATFORM

VI. C ONCLUSIONS
The RASCALLI platform meets a unique set of requirements, that is not targeted by any of the investigated platforms
or methodologies. In particular, it supports the development
and execution of multiple agents of different kinds. Furthermore, it supports the evaluation and comparison of such
different agents within a single environment.
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