Assembling an IT infrastructure in data intensive
collaborative projects in genomics based on open
source software.

Wide adoption of novel analytical technologies in genetics and advancements in
data analysis that allowed to pool data from several data collections, have
created a need for web-based data integration and harmonisation services [1-4] .
Research consortia are seeking for IT platforms that can enhance the
communication between biologists, statisticians, geneticists and clinicians and
through this reduce the burden of data management and administration tasks.
Design and implementation of a communication and data exchange platform is
crucial for the efficient resource allocation and fruitful data analysis in large
research consortia [5,6,7].

So far, most information systems for molecular, genetic, clinical and life-style
data have been designed as long-term repositories with strict formats and
requirements [8, 9]. The primary mission of such repositories is to preserve data
for posterity in the most uniform fashion and make it available to researchers
worldwide. Demands for short-to-medium term data deposition and assistance
in data handling during the creative, discovery, phase of a research project have
not yet been addressed. Project-specific data management platforms scalable to
population-size datasets and flexible enough to deal with very diverse biological,
medical and life-style data are vital for researchers, since they speed up data
exchange, annotation and integration for the context of a specific study [10,
11].

We present a novel framework for data intensive communications in large
collaborative projects.

First, by analysing communication needs in nine international cross-disciplinary
projects we developed a set of generic usage scenarios that would be
characteristic of a research project dealing with biomedical data.

Then, for these conceptual use-cases we identified suitable open source software
(open source and commercial) and implemented an integrated infrastructure.
And through this implementation, proposed scenarios have been validated
through a set of IT services [12]. Feedback obtained during the participation in



these projects helped in the development and further refinement of the tools
and services.

Thus, we have linked the needs for the data management tools in genetics to
previously developed approaches and software that can be utilised for
communications between data producers and analysts. And we proposed design
principles upon which a distributed, secure and optimized-for-exchange
infrastructure can be constructed, e.g. one which integrates several open source
software solutions.

The research workflow and use-cases introduced through this study provide the
knowledgebase for the fast development of such a platform. Initiation of a
discussion about a generic research workflow followed by genetics community
and an attempt to bring its description to a higher level of abstraction constitute
a first step towards building an effective and sustainable infrastructure for data
exchange for data intensive collaborative projects.
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