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Computational modeling in neuroscience has traditionally
followed the ‘single researcher’s project’ approach. Building a model and using it to investigate a scientific question is
often the work of one scientist or, at most, of a few people
working closely together in one research group. This is quite
similar to how most experiments are still being done in
neuroscience, where, typically, each student or postdoc have
their ‘own’ project. But the rest of biology has been evolving away from this modus operandi. Especially since the
success of Human Genome Project the consortium-based
research approach is commonly used to tackle complex
problems. Slowly such large-scale ‘anonymous’ research
projects are also finding their way into neuroscience1 and
into computational neuroscience. The most famous - and
controversial - example of the latter is the Blue Brain Project, which uses a supercomputer infrastructure to simulate
the cortical column.2 But while the Blue Brain Project and
other similar initiatives3 involve consortia of collaborating
researchers, the projects have been closed to outsiders.
Several new initiatives promote a different approach to
model building, similar to the open source development of
computer code. While open source software is often mainly
seen as ‘free’, more importantly in the context of this editorial, it is usually also understood to be developed in a public,

collaborative manner. A first example of open source code
development in computational neuroscience was the GENESIS simulator4 and a more recent example is the NEST
simulator.5 A full comparison of these two simulators and
how they are being developed is beyond the scope of this
editorial, but the different ways in which they organize
collaborative development reflects global trends in the open
source movement (e.g. the need to police Wikipedia6). Where
GENESIS code development was unstructured, both at the
human and at the IT end, NEST development is controlled by
an association, the NEST Initiative, and uses modern IT tools7
like version control and continuous integration-based
workflows. But despite these differences, the underlying philosophy is identical: code development for large software
products is labor intensive and beyond the scope of one
laboratory. This can be overcome by collaborative development, with many research groups contributing, and because
the list of candidate developers is not known a priori a public,
open model promotes the widest involvement.
Similar considerations can be brought to model building.
Creating a detailed computational model from scratch takes
a lot of time, in my experience at least one man year for a
single neuron model.8 But recent modeling ambitions are
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much larger than a single neuron: the field of network
simulation has evolved from modeling a few small microcircuits to detailed models of complete cortical areas,9,10 or
of mini brains11 based on (fairly) detailed single neuron
models. This requires huge infrastructure, both at the IT
end to manage the many different stages involved in building such a model12 and at the human end to work on the
many bits and pieces required (the Blue Brain Project team
consists of about 30 people). Moreover, if one sees a large
model as an evolving and dynamic repository of all the data
about a particular brain area or system,2 it makes sense to
open it up so that ‘all can contribute’, similar to, for example, Wikipedia.6
Two recent European initiatives will work towards
making open models a reality. The first, is the large
and ambitious metamorphosis of the Blue Brain Project
into the Human Brain Project,13 which was recently
selected by the European Commission as one of its
flagship projects.14 Similar to its ancestor, the Human
Brain Project (not to be confused by a similarly named
US initiative that was ended in 200615) will invest a lot
of resources in IT development, including a ‘Brain
Simulation Platform’. But this will now be a more open
program meant “to trigger and drive a global, collaborative effort that uses the platforms to address fundamental issues in future neuroscience”. The USA may
soon launch its own Brain Activity Map Project,16 but
this would be more focused on providing open data that
can be fed into computer simulations than on computational modeling itself.
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A much more modest initiative is the Open Source
Brain17 - “a resource for sharing and collaboratively
developing computational models of neural systems” which was launched last year. But at present the focus
is really on sharing existing models, the fancy interface
does not offer much more than what is already available on ModelDB.18 This suggests that the collaborative modeling part may be more challenging to launch
effectively.
Collaborative, open modeling is an attractive way to tackle
ambitious projects in computational neuroscience and to overcome needless duplication of effort. The latter should probably
be the main concern: I am familiar with several research groups
that are building ‘realistic’ network models of cerebellar cortex, something my group is also investing a lot of resources
into.19 All of these modeling projects are slowed down by a
lack of properly trained scientists and by a fragmentation of the
available data, so the rational solution would be to work
together on a single collaborative model. By making the model
an open resource there would be no need to have detailed
agreements about the use of the model in research and, as
mentioned before, it would automatically invite other
interested parties to join the collaboration. But, while
the initiatives mentioned are steps in the right direction,
I do not expect a large take up of open model development soon. Intrinsic conservative attitudes towards
data sharing in neuroscience,20,21 and model sharing in
computational neuroscience22 are serious barriers towards adapting this approach. Nevertheless, looking at
other fields that are more advanced in sharing like
systems biology,22 there may be little choice for the
larger, ambitious modeling projects to go open model
long-term.
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