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P R E A M B L E

This document presents the first release of the source code of the CAFER
framework. It also introduces its main motivations and requirements and
the functionalities introduced in this release. An organisation has been
created on GitHub to host all the public code to be released during the
DREAM project, see https://github.com/robotsthatdream/. The CAFER
framework is in a repository of this organization: https://github.com/
robotsthatdream/cafer. The first release has been created as a v0.1 tag. It
can be accessed here: https://github.com/robotsthatdream/cafer/releases/
tag/v0.1.

This document has been validated by the integration committee that in-
cludes the members of the project listed on the front page of this document.
This committee will be updated in the following months to include at least
one member per partner.
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1 I N T R O D U C T I O N

The CAFER framework (Cognitive Architecture Framework based on Evo-
lutionary Robotics) is intended to help implementing the cognitive archi-
tecture to be developed in the DREAM project.

1.1 requirements
Validation experiments have been proposed to demonstrate the adaptation
abilities developed during the DREAM project (see deliverable D6.1). These
experiments require to integrate the source code from the different project
members in a single cognitive architecture. This cognitive architecture is
not fully defined yet. It will draw inspiration from MDB, the cognitive
architecture developed at UDC [1], and will take into account the develop-
ments made by the other members.

Given that the requirements of this cognitive architecture are not fully
identified yet, we have decided to use an agile software development method.
The architecture will be defined in a bottom-up approach in which we
start from simple experiments and progressively add the functionalities re-
quired to go one step further in the development process. This approach
requires a lightweight framework that can easily follow the modifications
of the cognitive architecture requirements. It should make its implementa-
tion easier while not constraining it.

We have then decided to implement CAFER as a minimal set of services
and functions to help implementing the different cognitive architectures
that will be proposed during the project. The minimality of the framework
is important to ensure an easy adaptation.

It is important for this framework to rely on an existing middleware for
three reasons: to make it lighter by minimizing the code to develop, to
allow an integration with existing modules and to facilitate its adoption by
the robotics community.

1.2 implementation choice
We have decided to implement CAFER on top of ROS (http://wiki.ros.
org), a standard middleware in robotics. ROS has a modular structure
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that allows to run asynchronous nodes and let them exchange information
through topics. Nodes can also offer services to be called by other nodes.

This modular structure of ROS with nodes running in parallel and asyn-
chronously make it a tool of choice to implement cognitive architectures.
Furthermore, many nodes already exist for classical robotics functionalities
like map-based navigation or robot arm control.
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2 M E T H O D O LO GY

2.1 requirement definitions and modifica-
tions

Several different experiments have already been implemented by the dif-
ferent partners in the project. These experiments have either been imple-
mented in the partner’s own software framework, or they may also have
been implemented as a separate set of software programs that are manually
integrated by the experimenter.

The methodology we have proposed consists in starting from these con-
crete experiments and start implementing the nodes, services and topics
required to integrate them and launch them in a common software frame-
work.

We have started with some of the experiments of two partners: UPMC
and UDC, and we will progressively add other experiments from different
partners during the course of the project, for the next releases of CAFER.

The goal is to make the learning and restructuring algorithms callable
from a central cognitive module.

The CAFER core will be updated if necessary each time a new set of
experiments is integrated. First integrations are expected to lead to the
most significant updates and later integrations are expected to be done
with only minor modifications of the framework, if any.

2.2 software development
The source code is documented. Tests are provided to ensure its quality
and examples are also provided to help users understand how it works
and how to use it. GitHub facilities are used to propose enhancement,
identify bugs and follow their resolution.
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3 F I R S T F E AT U R E S I M P L E M E N T E D

CAFER is organized around the notion of a component, which is an inter-
face that allows to connect to CAFER. As for now, it offers a single service,
called getid. Last, the template of a memory manager has been imple-
mented.

In the following, we provide a high level description of these features
and of their motivations. For a more detailed description, please consult
the documentation of CAFER, its source code and the provided examples.

3.1 component
The component provides several basic functions. The connection of a source
code to CAFER is expected to be done through this element. A particular
node can be connected to CAFER through several different components.
A component can be seen as a facet of a node. The idea is to create a
separate component for each connection to a node or set of nodes. For
instance, with a learning algorithm that tests in parallel several controllers,
there may be a component for communicating with each controller in the
node implementing the learning module. Each of those controllers would
connect to the corresponding simulator (or robot), motivation engine, etc.
The corresponding component in the learning module would give an easy
access to each of those modules, independently from the others.

The component is provided as a template parameterized by an experiment-
specific component type. This mechanism is intended to allow future mod-
ifications of the component while minimizing their impact on specific code.

A component has a unique identifier whose unicity is guaranteed by the
getid service.

In the current release, it has the following features:

• watchdog and related services

• change frequency message

• node termination messages

• launch file call

The first three features rely on a management topic that connects compo-
nents between them and allow them to communicate. The management
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topic is not expected to be unique in CAFER. It is expected to be shared
only between components that are expected to be in direct contact (for in-
stance a controller with the simulation to which it is connected).

3.1.1 Watchdog and related services

Each component sends a message on the management topic at a given
frequency. These messages allow other components connected to the same
management topic to know what components are up now and when their
last message was sent. This is intended to help detecting when a node is
initialized and when a node has crashed.

A map is updated each time a message is received. It allows to imple-
ment several simple functions, like finding what component is up now,
checking if a component is still up or not, waiting for a given component
to be up and running, etc.

3.1.2 Change frequency message

The component includes a ros::rate attribute (actually a shared pointer
on aros::rate). A message allows to change its frequency.

Future methods could allow to dynamically update the frequency de-
pending on the current component load and to propagate this frequency
adaptation to all connected nodes.

3.1.3 Node termination messages

A message allows to ask a component to stop. Two alternatives have been
proposed: a local kill message and a global one. The local kill message only
sets a terminate parameter to true and relies on implementation specific
code to take it into account. The idea is it use it to shutdown only the
component (that is the motivation for the "local" term). The global kill
message calls a ros::shutdown and thus terminates the whole node (that
may contain several components).

3.1.4 Launch file call

In ROS, a launch file is an XML file that contains the description of a set of
nodes and allows to launch all of them at the same time. This is the most
convenient way for launching nodes. A component has a method to call a
launch file and thus create new nodes.
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3.2 getid service
The getid service proposes a service that provides a unique identifier for
a given string. This service is used each time such a unique identifier is
required.

3.3 data manager
The data manager is intended to serve as a basis for any episodic mem-
ory like module. It listens to a given topic and stores the messages thus
received in a map that can be consulted through dedicated services. It is
intended to serve as a basis for all modules responsible for storing data to
be used by a redescription process. It has been implemented as a template
parameterized by the type of message to store. The template provides the
basic functionalities expected from this kind of module, i.e. storing mes-
sages in the local database and accessing stored messages through either a
random accessor or through a simple search engine.
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4 F U T U R E W O R K

The features described in the previous chapter have been implemented and
tested. Examples have also been provided. They will be used in the fol-
lowing months to implement currently available experiments and to im-
plement new ones. These first tests of CAFER will be made in between
UDC and UPMC, who are the main developers of CAFER right now. Once
CAFER is stable enough, it will be open to other members of the consor-
tium so that they can start to test it and to use it for their own experiments.
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