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摘要：
High Performance Computing (HPC) is becoming data intensive. In the meantime, big data applications are requiring
more and more computing power. The merging of HPC and big data analytics is inevitable. However, the conventional
HPC ecosystem, represented by MPI and Parallel File Systems (PFS) environments, and the newly emerged Cloud/big
data ecosystem, represented by MapReduce/Spark and Hadoop File Systems (HDFS) environments, are designed for
different applications and with different design principles. They do not work together naturally. Even worse, by the CAP
theory, any of the two ecosystems cannot be extended to have all the merits of the other. In other words, these two
ecosystems will co-exist. The best we can have is a merged system which can provide the functionality and merits of
both ecosystems. In this study, we provide the PortHadoop-R solution to support the merging of HPC and Cloud at the
file level. PortHadoop-R allows data to be read directly from PFS to the memory of Hadoop nodes and integrates the
data transfer with R data analysis and visualization. PortHadoop-R is carefully optimized to utilize the merits of PFS
and MapReduce to achieve concurrent data transfer and latency hiding. PortHadoop-R is tested on NASA climate
modeling applications. Experimental results show PortHadoop-R delivered a 15x speedup. Even without the 15x
speedup of PortHadoop-R, the MapReduce environment is already significantly faster than MPI clusters on processing
climate data. PortHadoop-R further demonstrates the potential of the merging of HPC and Cloud.
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