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Highlights
e Our Tabu Search based clustering algorithm produces more accurate and stable solutions
compared to the widely-applied Spark MLIlib K-means algorithm.
e In addition to these advantages, the parallelized Tabu Search based clustering algorithms
achieves an acceleration rate similar to that of the K-means algorithm in Spark MLIib.
e To our knowledge, this is the first Tabu Search based clustering algorithm that has been

implemented on the Spark platform.

Abstract The well-known K-means clustering algorithm has been employed widely in different
application domains ranging from data analytics to logistics applications. However, the K-means
algorithm can be affected by factors such as the initial choice of centroids and can readily become
trapped in a local optimum. In this paper, we propose an improved K-means clustering algorithm
that is augmented by a Tabu Search strategy, and which is better adapted to meet the needs of
big data applications. Our design focuses on enhancements to take advantage of parallel
processing based on the Spark framework. Computational experiments demonstrate the
superiority of our parallel Tabu Search based clustering algorithm over a widely used version of
the K-means approach embodied in the parallel Spark MLlib system, comparing the algorithms in

terms of scalability, accuracy, and effectiveness.
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1. INTRODUCTION

The purpose of a clustering process is to group a set of (abstract or physical) objects into
multiple classes, so that the objects in each class (cluster) are similar according to certain rules

or criteria. A clustering algorithm in general seeks to build the clusters by the two interrelated
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