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	摘要(中)	隨著資訊科技的進步，各領域所需要處理的資料量漸漸龐大到單一電腦無法處理的規模，以階層式分群演算法來說，由於其在執行時必須儲存非常大量的資料，因此在處理的資料量大時會面臨許多問題。


因此，本研究提出了將階層式分群演算法平行分散至多台電腦執行的的計算架構，藉由一預先設定的臨界值，過濾不必要儲存的資料，並將原來的階層結構拆解成為許多可獨立進行階層式分群演算法的子群集。最後將這些子群集以平行運算的的方式來加速階層式分群演算法的執行。依據這個計算模式，本研究以Message Passing Interface (MPI)函式庫實作出能夠讓階層式分群演算法平行分散的計算架構。


我們所提出的計算架構的主要優點是能夠大幅減少階層式分群演算法所需要的儲存空間與執行時間。個別應用可以依據自己的需求對於本文發展之程式去做出適度的修改，即可將本架構套用在該應用上。實驗結果也顯示出，本研究所提出之階層分群演算法的平行分散架構，於執行時間與儲存空間上皆有相當的改善，很適合發展到多種不同的應用之上。



	摘要(英)	Clustering of different kinds of groups is a common and important technique in any research area. Clustering algorithms usually focus on a small dataset which can be analyzed by a single machine. However, as new hardware and techniques are developed for collecting data, the size of datasets can grow to an extremely large scale in many domains, such as astronomy, high energy physics, and aircraft engine diagnostics. However, The time complexity of hierarchical clustering algorithms are polynomial time between O(N2) to O(N3). This means that the computation cost of the algorithms will grow very fast as the size of input data become large. Therefore, the hierarchical clustering algorithms cannot be used directly in this situation because they can’t guarantee that the users will get the results back in a bounded amount of time.


This research focuses on how to make the hierarchical clustering algorithm process in parallel. The traditional hierarchical clustering algorithm is an unsupervised learning algorithm which doesn’’t need to label data in advance or assign the number of clusters. These characteristics make it become adaptable and capable to process many kinds of data. The goal of our research is to use a parallel computing architecture to improve the speed of execution and minimize the storage space needed of traditional hierarchical clustering algorithms, and refining the process of hierarchical clustering algorithms. We propose a Parallelized Hierarchical Clustering Algorithm, which provides a modified Hierarchical Agglomerative Algorithm that can be adapted to the distributed environment. This algorithm can process a grouping in a parallel way, and reduce both data computation load and transmission rate when facing a large-size data.
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