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GPU Indexing – Task Parallel Tree Traversal
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• Visualization results

Experimental Environments

Number of Nodes 64

CPU core per node 4
(Xeon X5450 3.0GHz)

Total CPU cores 256

Memory size per 
node 32GB

Total memory size 8TB

Rotor Dynamics Dataset

Number of Variab les 10

Time-steps 90

Precision Double

Grid Type
Multi-Block 

Structured Grid

Size 1.11TB

※

• Although GLOVE makes use of application-level caches to reduce number 

of fetches from external nodes, creating streamlines is still too slow due to 

the computing time to find requested data points.

• GPU Indexing is a promising technique to accelerate a process to  find 

data cells where requested particles are located in.

• In this poster, we focus on design and implementation of GPU-based multi-

dimensional indexing for GLOVE.

• Experiment results show our GPU-based indexing accelerates the query 

performance by an order of magnitude.

• GPU Indexing helps GDM find requested data points 100x faster. 

• Due to high SIMD efficiency, 
MPRS yields fast query 
response time as well as high 
query processing throughput, 
which is necessary for 
interactive service frameworks.
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… ※ GLOVE loads the entire dataset in advance while others load data in run-time. 

※ For Iso-surface animation, we measure an average time to create a single time-step 

iso-surface during generating a series of iso-surfaces on entire time-steps (90 for 

these experiments).

• Performance comparison

Discussion & Conclusion

(a) streamline (b) iso-surface (c) iso-surface on VR environment
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