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Objective & Study Area Methodology
 Objective: Develop a parallel spatial computing framework for the map Framework GPU-accelerated high-performance computing
projection of vector-based big spatial data
J Integratlon of three functlonahty layersz ngh-performance J GPU-enabled parallel map proj ection algorithms were
d Study area: North Carolina, USA computing, cloud-based virtual machine, and web-based developed based on CUDA platform.
GIS portal
1 Data:  Heterogeneous parallel computing requires cooperation
“#*Bare earth LIDAR (Light Detection And Ranging) 4 The advantage of the layered architecture: Blending between CPUs and GPUs.
< Total 230 Gigabytes capabilities of GPU-enabled high-performance computing,
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Before After  difference Before After difference
W I'k I w 20 30.72 27.11 3.0l 4.56 3.78 0.79
orkflo Web GIS portal 30 19.64 19.03 0.61 2.97 2.58 0.39
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The workflow with respect to interactions between layers and the gg iﬁgi iﬁig g'g }'ig i'ig g';g
specific functionality of each layer

1 Specify map projection

Results of computing time for parallel map projection using multiple GPUs
(time unit: seconds; the entire North Carolina LIDAR dataset was used).
 Configure partitioning

strategies Conclusions

 The transforming time of entire LiIDAR dataset is decreased
from 3 hours to 11 seconds.

 The larger the size of input data (i.e., problem size), the higher
speed up that we gain in terms of pure computing time for
map projection

1 The use of load balancing leads to increase in acceleration

J Determine number of

Task configuration tasks

1 Submit jobs

factors.
J Query status of jobs A This integrative framework provides substantial support for
best leveraging each component that complements to each
3 Download results other with respect to the map projection of big spatial data.
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