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Abstract: Aiming at the issue that the existing concept reduction algorithms are complex and the
efficiency is low, a multi-thread concept reduction algorithm (MTCR) is proposed. MTCR takes
improving the efficiency of concept reduction algorithms as the primary goal and employs multi-
thread technology to parallelly calculate concept reduction in a multi-core environment. The MT-
CR algorithm initially uses two threads to calculate the object representative concept set of a sin-
gle object and the attribute representative concept set of a single attribute, then puts the objects
(attributes) into p queues in turn, and creates a thread for each queue. Finally, the object repre-
sentative concept set of any object and the attribute representative concept set of any attribute are

calculated parallelly using multi-threaded technology, and the representative concept matrix is
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constructed by computing the intersection of these two different types of representative concept
sets, on the basis of which all the concept reducts are computed. In the MTCR algorithm, the data
of each stage using multiple threads is relatively independent, which avoids frequent synchroniza-
tion operations between multiple threads, thereby reducing the competition and waiting time be-
tween threads. This mechanism enables the full and effective utilization of computing resources,
which greatly improves the performance of the algorithm. Experiments on UCI datasets and ran-
dom datasets show that the MTCR algorithm can accurately obtain all concept reduction, and the
running time is close to the existing SCR algorithm when using a single thread. Specially, when
the number of threads is less than 8, the running time of the MTCR algorithm can be improved
by more than 30% for each doubling of the number of threads.
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Fig. 2 The flow chart of concept reduct calculation
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