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Abstract:

Much recent attention has focused on the opportunities and challenges offered by the emergence of “big data” – data that are far more
voluminous, diverse, and inter-related than we know how to cope with. However, data, big or small, although necessary ingredients
for scientific discovery, are not sufficient. The increased ability to acquire and process data offers unprecedented opportunities for a
shift in focus of informatics to assist simply the recording, organizing, and routine analysis of observations to using them to steer
experiments, construct, test, and validate predictive models, harmonize theories and explanations at different levels of abstraction, and
across different disciplines. Developing information processing accounts of and effective algorithms for discovery is a long-standing
challenge in artificial intelligence and cognitive science. Information processing systems provide powerful abstractions for
understanding complex systems ranging from cells to societies on the one hand and a powerful exploratory apparatus for science, on
the other. Eliciting causal relations and predictive models from observations and experiments, which is central to scientific discovery, is
also a hallmark of intelligence. In this talk, I will highlight, drawing on post-genomic biology as a representative example, some
research challenges that must be addressed in order to realize the full promise of computational discovery; and the opportunities for
foundational advances in artificial Intelligence and cognitive Systems that a serious effort in that direction entail.
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