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Abstract:

The map-reduce model is a method for executing large data applications. It is also a parallel program-
ming model for writing applications that can be executed on the cloud. Organizations are increasingly
producing data that is generated by business processes, user activities, website tracking, sensors,
finance, accounting, and more. Data clustering algorithms are used as tools for analyzing large
volumes of data. The main purpose of these algorithms is to categorize data into clusters so that the
data objects in each cluster are more similar. In this paper, a dense hierarchical clustering algorithm,
one of the data mining techniques, is implemented using map-reduce design and then the results of this
algorithm are compared with the usual one. Experiments show that runtime decreases with increasing
input data size. The runtime of the algorithm improved by 16.80% for the 200 data-point dataset and
29.26% for the dataset with 1000 data points. The percentage of CPU usage in the parallel system also
increased from 22% to 94%.
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Table (2): The comparison of distributed and parallel clustering methods
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Figure (2): The presented framework to map-reduce implementation of agglomerative hierarchical clustering
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Figure (2): The pseudo code of agglomerative hierarchical clustering method
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Table (3): Data points applied in the case study
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Figure (3): The steps of the case study
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Figure (4): Developing steps of the parallel agglomerative hierarchical clustering algorithm

Table (4): The particulars of the applied machine
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Table (5): The execution time of the sequential method
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Table (6): The execution time of the parallel method
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Table (7): The comparison of sequential and parallel methods
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Figure (5): The execution time comparison of sequential and parallel methods
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Figure (6): The CPU usage in sequential method
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Figure (7): The CPU usage in parallel method
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Figure (8): The status summary of kernels in sequential method
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Figure (9): The summary status of kernels in parallel method
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Table (8): Common types of threads
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Figure (10): The status summary of sequential threads
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Figure (11): The status summary of parallel threads
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Figure (12): The processor status in the parallel method (a, b, c) and the sequential method (d, e, f)
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1. Data clustering 31. Jaccard distance
2. Data mining 32. Dissimilarity
3. Workers 33. Cluster centers
4. Threads 34. Netflix
5. Sequential 35. Log
6. Data objects 36. Batch updating
7. Hierarchical clustering 37. Co-occurrence
8. Dendrogram 38. Noise
9. Agglomerative 39. Text mining
10. Divisive 40. Collaborative filtering
11. Single connection 41. Graph mining
12. Average link 42. Single linkage
13. Complete link 43. Single Instruction Multi Data
14. Crime center 44. Centroid linkage
15. Euclidean 45. Spanning tree
16. Middle method 46. Reconfigurable optical busses
17. Maximum variance 47. Partially overlapping partitioning-POP
18. Lance williams 48. Clustering features — CF
19. Single 49. Vector processing self-organizing model
20. Complete 50. Concurrency visualizer
21. Average 51. System process
22. Centroid 52. ldle process
23. Median 53. Degree of concurrency
24. Ward 54. Events
25. Weighted average 55. Context switches
26. Single link 56. Synchronization
27. Jaccard index 57. Common language runtime-CLR
28. Jaccard similarity coefficient 58. Debugger
29. Asymmetric information 59. Remote Procedure Call
30. Binary variables 60. Thread pool
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