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Abstract 
 

 

Microarray is one of the hottest fields related to 

bioinformatics. The microarray is an exceptionally powerful 

genomic tool, capable of examining thousands of genes 

simultaneously.  By examining microarray data, researchers can 

infer the relationships between genes and thus gain a better 

understanding of how genes interact within an organism.  

One type of the microarrays is DNA microarrays where 

the biological material is DNA fragments. Extracting 

biologically relevant information from DNA microarrays is a 

very important task for drug development and test, function 

annotation, and cancer diagnosis. Various clustering methods 

have been proposed for the analysis of gene expression data. 

Because of the huge size of the microarrays data the clustering 

process is time consuming. So, Olman et al. presented a parallel 

MST-based clustering technique called CLUMP (Clustering 

through MST in Parallel). Although, this algorithm has 

enhanced the speed of MST construction using a parallel 

algorithm, the speed of the algorithm can be more enhanced 

especially the MST construction phase which is still the most 

time consuming phase. 

  In this work three enhanced versions of the CLUMP 

algorithm were proposed iCLUMP, iCLUMP-2 and hiCLUMP. 

iCLUMP (Improved CLUMP) enhanced the speedup of MST 
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construction phase using cover tree data structure. While, 

iCLUMP-2 (iCLUMP 2
nd

 version) enhanced the edge 

inconsistency measure to detect more types of clusters and 

hence improve the cluster quality. Finally, hiCLUMP (Hybrid 

Implementation of CLUMP) enhanced the MST construction 

phase through increasing the computing power. It used the 

hybrid architecture to reduce the MST construction time. 

 The performance of the implemented algorithms was 

tested on a 45 processing nodes cluster using various cancer 

microarrays datasets. The results showed that the iCLUMP-2 

algorithm outperformed all of CLUMP, iCLUMP and 

hiCLUMP providing better speedup and efficiency. While, 

iCLUMP outperformed both of CLUMP and hiCLUMP in 

terms of speedup and efficiency. On the other hand, hiCLUMP 

is outperformed CLUMP providing better speedup and 

efficiency. Furthermore the quality of cluster produced by the 

iCLUMP-2 algorithm is much better than those produced by all 

of CLUMP, iCLUMP and hiCLUMP.  
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