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Abstract: Detailed analysis of experimental and simulation data is at the heart of today's
eScience; the problem, however, is that our ability to process data does not scale with its
increasing size, density, and complexity. A striking instance is brain simulation studies that
produce data of arbitrary density and potentially unlimited size. Applications that require
efficient access to the data are bounded by the lack of efficient spatial data structures. In
this talk, I will describe the major challenges when processing queries on brain simulation
data; I will then present a novel spatial index that defies density, a novel prefetching
algorithm that follows neuron navigation patterns, and some other techniques, with which
we were able to simulate a meaningful percentage of the human brain as well as access
arbitrary brain regions fast, independently of increasing data size or density.
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