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Next-generation data searching algorithms
for future life science
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In the big-data era, we need to develop more and more sophisticated methods for
database searching. We will discuss a new algorithm design paradigm called SMAD
(statistical model-based algorithm design) that may enable faster search over such
large-scale databases. We will introduce faster searching / indexing algorithms
based on the SMAD on protein 3-D structure databases. Searching for protein
structure-function relationships represents a fundamental approach for
determining the function of proteins with unknown functions. Our new indexing
algorithm based on the SMAD enables queries in O(m + N/m~{0.5}) time, after O(N
log N) preprocessing, where N is the database size and m is the query length. It is
about 2 to 50 times faster than the previous practically best-known O(N) algorithm,
which was also proposed by us, even if we include the preprocessing time. It is
almost 20-1000 times faster than the naive comparison algorithm,
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