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Parallel map projection of vector-based big spatial data:

Coupling cloud computing with graphics processing units
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5. Conclusion

In this article, we develop a parallel map projection framework
for the transformation of vector-based big spatial data among
alternative map projections. The parallel map projection
framework is based on the integration of capabilities of three lay-
ers: GPU-enabled high-performance computing, cloud computing,
and Web GIS. This integrative framework provides substantial sup-
port for best leveraging each component that complements to each
other with respect to the map projection of big spatial data. The
layer of cloud computing provisions a collection of virtual ma-
chines that serves a key role in terms of interacting with front-
end users and back-end high-performance computing clusters.
GPU clusters provide many-core massively parallel computing
power that holds great promise for handling efficiently big spatial
data. Experimental results reported in this study demonstrate sub-
stantial acceleration obtained through GPU-enabled parallel map
projection. Moreover, it is imperative to apply pre-processing
(e.g., aggregation) on big spatial data of interest and design parallel
strategies tailored to the spatial data to leverage the massively par-
allel computing power on many-core GPUs. Parallel strategies, rep-
resented by domain decomposition and load balancing, are of
particular importance for achieving the best exploitation of high-
performance computing resources on the processing and analysis
of GIS-relevant data (see Wang, 2010; Xia, Liu, Ye, Wu, & Zhu,
2012; Xia et al., 2011; Yang, Wu et al,, 2011).
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