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A Multithreaded Parallel Algorithm for Constructing Three-Way Concepts

QI Jianjun, WANG Wenwei
(School of Computer Science and Technology, Xidian University, Xi’an 710071, China)

Abstract: Aiming at the problems that the number of three-way concepts is large and the time
constructing three-way concepts is lengthy, a parallel algorithm named PCbO3C was proposed to
construct three-way concepts in this paper. In order to enhance the efficiency of constructing
three-way concepts, PCbO3C is aimed at improving the sequential construction algorithm CbO3C
by parallelization of using multithreading technology to compute all the core three-way concepts
of a given formal context. This parallelization idea is similar to the algorithm PCbO. Firstly,
PCbO3C computes all the three-way concepts of the Lth layer by CbO3C, and puts these three-
way concepts into P queues in turn to get better load balance. Secondly, PCbO3C creates P
threads and parallelly processes the three-way concepts in these P queues by CbO3C, i.e., one
thread deals with one queue. This can take full advantage of CPU resources. Since there is no
synchronous operation, the running speed of the algorithm is improved efficiently. To verify the
efficiency of PCbO3C, experiments on some UCI databases and random datasets were conducted
in the situation of 8-core CPU. The results show that the speed of PCbO3C can be increased by
approximately 67 % with the number of threads doubled if the number of threads is no more than 8.
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