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1 Introduction and history

Software frameworks for evolutionary computation are very important both for
developing applications using known algorithms and also for writing new
algorithms. One such framework is Open BEAGLE [5, 6]. Below I give a general
overview of this framework.

The project’s leader (and principal developer) is Christian Cagné from Université
Laval, Canada. Development started in 1999 and the last stable version (3.0.3) was
released in November 2007. Since February 2009 an alpha release of the next major
version has been available.

The name of the framework refers to the famous HMS Beagle, on which Charles
Darwin made his voyage around the world [2]. Therefore, it is not surprising to find
other software systems using this name both in genetic programming [3, 4] and in
other fields [1].

2 Features

Open BEAGLE is a fully extensible generic framework which should in principle
support any kind of evolutionary computation. This is achieved by a very clean
object-oriented design. Out of the box, Open BEAGLE provides support for several
flavours of genetic algorithms (bit-string, integer-valued vector, real-valued vector),
as well as evolutionary strategies (including CMA-ES), tree-based genetic
programming, co-evolution and multi-objective optimization. Unfortunately it does
not support other GP flavours, such as linear GP. It implements a rich subset of
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crossover and mutation operators, as well as several initialization strategies,
termination criteria and selection rules. It also supports strongly-typed GP,
Automatically Defined Functions and ephemeral random constants. The object-
oriented design enables one to add new components and to change the existing ones.

C-++ implementation should be a general advantage in terms of performance,
compared to frameworks in other languages (such as Java-based ECJ). Still, Open
BEAGLE’s dynamic polymorphism might slow things down. I was not able to find
any objective performance comparison. A separate package called Distributed
BEAGLE [7] is available for parallel computations, but unfortunately it is
compatible only with version 2.x of Open BEAGLE.

Almost every parameter of the computation can be specified via configuration
files without recompiling the application. Logging to the console and/or XML files
is supported.

The user guide and manual, both available online, are good starting points. An
architecture overview is also available, although it is somewhat outdated. The
framework comes with a dozen clearly written code examples. In many cases these
follow the standard textbooks in the field, such as [8]. The Doxygen documentation
is extensive, containing in some places tutorial-style entries.

Only minimal theoretical knowledge of genetic programming and moderate
object-oriented programming skills (say, of a 2nd year computer science
undergraduate) should be sufficient in order to master the basics of Open BEAGLE.
However, more advanced tasks (e.g. writing a new mutation operator) require
slightly better programming skills, plus a good understanding of the inner
architecture of the framework. This makes the learning curve somewhat steep.

The development cycle of the framework is slow, which is an obvious drawback.
It seems that there is a great need for more contributors. As a compensation, Cagné
and his collaborators are very committed to the project, providing good support
through forums and mailing lists.

The framework is cross-platform. (It runs at least on Windows, Linux and Mac
OS X). It is released under the GNU Lesser General Public License, which makes it
available both for free and commercial applications.

3 Upcoming release

Although version 4 has been available for more than 2 years, it is still at the alpha
stage and so should not be used in production-level code.

Additional genetic operators (e.g. insert mutation) have been implemented.
Support for parallel (Open MP) and distributed (MPI) computations has been
merged into the main code base from other sources (such as Distributed BEAGLE).

Compilation will become much easier with migration to CMake.

One important version 4 change is to Open BEAGLE’s high-level architecture.
While this change simplifies the whole implementation, it requires users of earlier
versions to invest some time in order to adapt to it. However, all the code examples
have been kept up-to-date, so this shouldn’t be difficult.
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4 Conclusion

Open BEAGLE is a mature, feature-rich, well-supported framework. Obviously a
lot of thought and programming effort went into its design and implementation.
I would definitely recommend considering it both for real GP projects and also
for research and education.

Deciding which version to use is non-trivial. For basic usage (i.e. just using out-
of-the-box functionality) and production code, I would recommend version 3. For
distributed and parallel computations, version 4 seems to be the only viable option.
If you plan to develop your own extensions, such as new crossover operators,
I would recommend version 4.
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