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❖ Top-k Background


❖ State-of-the-art methods


✓Sort and choose


✓Top-k methods: Bucket, Bitonic top-k

❖ Dr.Top-k Workflw


❖ Dr.Top-k: Maximum Delegate Top-k


❖ Dr.Top-k: Optimizations


❖ Evaluations: CUDA platform


❖ Conclusion



Top-k computation is everywhere!

Applications

…

Given a sequence of data, selecting the top K number of elements out it.
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State-of-the-art GPUs Designs

Sorting
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Question: Find the top 2 largest numbers from the sequence below.

✦ Existing solution #1: Sort and choose Compute top-2
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State-of-the-art GPUs Designs
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Question: Find the top 2 largest numbers from the sequence below.

✦ Existing solution #1: Sort and choose Compute top-2

Does unnecessary work!



Input vector

Smaller vector

Data reduction

Bucket/radix/bitonic top-k workflow

Condition?

No

Yes

Top k elements

✦ Existing solution #2: Top-k algorithms
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Iteration 3

Workload reduction is too low!
[1]. Shanbhag, A., Pirk, H. and Madden, S.. Efficient Top-K Query Processing on Massively Parallel Hardware. SIGMOD ‘18. ACM.
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Bucket top-2 computation for an input vector 
with 16 elements.

[1]. Alabi, T., Blanchard, J.D., Gordon, B. and Steinbach, R. Fast k-Selection Algorithms for Graphics Processing Units. Journal of Experimental Algorithmics (JEA), 2012
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Bucket top-2 computation for an input vector 
with 16 elements. The highlighted bucket is of 
interest at each iteration.
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Bucket and radix top-k are inconsistent with distribution!
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Dr. Top-k: Maximum Delegate Top-k
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Refer to the paper for details.
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Refer to the paper for more evaluations..
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✦ Dr.Top-k introduces a delegate-centric concept to help tremendously reduce the workload 

for top-k computations.

✦ We deploy our project on distributed GPUs to handle extreme large input vectors along 

with various system optimizations.

✦ Dr.Top-k consistently outperforms the state-of-the-art methods for a wide range of k.

OpenSource: https://github.com/Anil-Gaihre/DrTopKSC 

https://github.com/Anil-Gaihre/DrTopKSC
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Thank You!
Any Questions?
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OpenSource: https://github.com/Anil-Gaihre/DrTopKSC
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