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Various types of two-body statistics (2-BS) are regarded as essential components of low-level data analysis in scientific 
database systems. In relational algebraic terms, a 2-BS is essentially a Cartesian product between two datasets (or two instances 
of the same dataset) followed by a user-defined aggregate. The quadratic complexity of these computations hinders timely 
processing of data. Use of modern parallel hardware has thus become an obvious solution to meet such challenges. This 
dissertation presents our recent work on designing and optimizing parallel algorithms for 2-BS computation on Graphics 
Processing Units (GPUs). While a typical 2-BS problem can be summarized into a straightforward parallel computing pattern, 
traditional knowledge from (general) parallel computing often falls short in delivering the best possible performance. 
Therefore, we present a suite of techniques to decompose 2-BS problems and methods for the effective use of computing 
resources on GPUs. We also develop analytical models that guide us towards finding the best parameters of our GPU programs. 
As a result, we achieve the design of highly-optimized 2-BS algorithms that significantly outperform the best-known GPU and 
CPU implementations. 
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