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Extended Matrix Operations for Describing Data Mining Algorithms

KAzuTAkA MATSUDA, KAZUHIKO KAKEHI,* ZHENJIANG HUft
and MASATO TAKEICHI

The increase of machine power and the existence of the concomitant huge-sized database
have made knowledge discovery and data mining possible and more important. Processing
such massive date requires huge computational power and memory as well, which calls for
distributed and parallel treatments. Although there have been many case studies of paral-
lelizing data mining algorithms in ad hoc manners, describing parallel and distributed data
mining algorithms is still a hard task. In this paper, we propose a framework, called extended
matrix operations, for describinig parallel and distributed data mining algorithms in a general
and uniform way. This framework is a generalization of matrix operations whose operators
of addition and multiplication are generalized. This framework has the following advantages:
analogy to usual matrix operations makes intuitive and concise description of algorithms;
user can implement many algorithms through giving proper definitions of the generalized
operators; limited number of computation patterns makes algebraic treatments of programs
easy. Matrix operations have a large number of researchs on parallelization, which also apply
to our framework. We explain the framework and demonstrate how concisely data miming
algorithms are described in our framework. Effectiveness of our framework is examined by
experiments.
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Fig.7 Overview of our environment.
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Fig.8 A program for BS1 on our environment.
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Table 3 Elapsed time: BS1.
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Table 4 Elapsed time: BS2.
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1 1.0 8.5 35 100
0.30 1.9 6.4 17
9 0.12  0.72 2.0 4.9
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fotar, (o) U (mape (X (2)) 1iva . va)

where u;; =e
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f x=foldr, (®) ez

nilyj = ]

where Y = foldry, ((+)) NIL (mapy, (mapy; ([-])) [Y1,...,Y%])
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