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interdisciplinarity-1.tct 9M17/2010

A central feature of the Pittsburgh-based Simons Center will be an emphasis

on interdisciplinary applications of the theory of computing. Computers

have become a key component of essentially all research in the sciences and

engineering, but the appreciation of fundamental computational theory by

other disciplines has often lagged far behind their adoption of computers

themselves. With computer models of complex physical phenomena, tiig/f/;

analysis of very large data sets, and other computationally demanding-tasks
increasingly central to applied research there is a large and growing need
for application domains to learn what the theory of computing bas to offer
them and, simultaneously, for the theory of computing to undefstand and
address the special needs of each domain. This situation yépresents a
tremendous opportunity for the field of computational thebdry to contribute :
to high-profile advances in science and technology andAn the process to :
raise the profile and status of computational theory An the eyes of the
public, funding agencies, future scientists, and th€ rest of the research
community. Seizing this opportunity will, however, require a new model for
how theory interacts with other domains inside afid outside computer
science, a model that a CMU-based Simons Centef is ideally positioned to
catalyze. carnegie Mellon has long been a p#oneer in interdisciplinary
research that prides itself on the “low wa)}As” between disciplines. The A :
theory of computing at Carnegie Mellon is/no exception, having lTong favored i
strong -1inks between theory and practice/  This philosophy was-embodied -in I
the unjversity’s ALgorithmic Abaptatioy, Dissemination, and Integration
(aladdin) center, which was founded with the goal of combining fundamental
algorithmic theory with efforts to pbve this theory into practice. The
process was facilitated by Aladdin/s highly successful Problem Oriented
Exploration (PROBE) model, which Ased seed function to unite computational
theorists and domain experts woyld unite around common applied probiems.
PROBES in such areas as authenyication, privacy, genetics, economics, and
parallel and distributed compyting have simultaneously ied to important
theoretical advances and higfi-impact advances in their application
domains. while the Aladdip Center itself is no longer funded, the
practice is maintained by A close-knit group of theoretical computer N ;
scientists, including both Computer Science Department faculty who work in §
close collaboration with/applied domain experts and computational theorists §
who have their primary /Aappointments in other units (e.g., Mathematical i
Sciences, Biological $ciences, and the Tepper School of Business). This
focus on disseminatigh has also continued through collaborations with
industry through copnections to local research laboratories of Googie,
Intel, and others Znd through the CMU-based Olympus Project, which :
facilitates exporf of university research into local startup companies. We )
intend for this Aulture of interdisciplinarity to infuse the new Simons
center, hoth informally through its interactions with c¢MU faculty and
formally thropgh the adoption of the PROBE model and related proven
mechanisms ;£6r promoting theory in practice. The Simons Center can then
serve as a platform for exporting this model of theory driven by and !
driving practice in other computation-heavy fields, building connections i
between theory and the sciences and in the process helping to revitalize

the study of computational theory worldwide.
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