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State-of-the-art GPUs Designs

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

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

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

+ Existing solution #1: Sort and choose

Does unnecessary work!
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State-of-the-art GPUs Designs

+ Existing solution #2: Top-k algorithms
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State-of-the-art GPUs Designs
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State-of-the-art GPUs Designs
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State-of-the-art GPUs Designs
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State-of-the-art GPUs Designs
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State-of-the-art GPUs Designs

Bucket Top-k
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Bucket Top-k

Input vector

State-of-the-art GPUs Designs
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State-of-the-art GPUs Designs

Bucket Top-k
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Bucket top-2 computation for an input vector
with 16 elements.



Bucket Top-k

Input vector

State-of-the-art GPUs Designs

Compute top-2

Data reduction
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Bucket/radix/bitonic top-k workflow

Top k elements

Bucket top-2 computation for an input vector
with 16 elements. The highlighted bucket is of
interest at each iteration.
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State-of-the-art GPUs Designs

Bucket Top-k

Compute top-2

Input vector 2001 101 |1323|3012| 212 [1132|2310|2313|3000{3010{1002 |3210(1020| 333 |2321|2003
Iteration 1
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Bucket/radix/bitonic top-k workflow

Top k elements

Bucket top-2 computation for an input vector
with 16 elements. The highlighted bucket is of
interest at each iteration.
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Dr. Top-k: Maximum Delegate Top-«

Compute top-2

Input vector 2001 | 101 (1323|3012 212 {11322310{2313|3000{3010|1002|3210|1020| 333 {2321 {2003
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Dr. Top-k: Maximum Delegate Top-«
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Dr. Top-k: Maximum Delegate Top-«
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Dr. Top-k: Maximum Delegate Top-«
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Dr. Top-k: Maximum Delegate Top-«
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Dr. Top-k: Maximum Delegate Top-k
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Importance of Subrange Size
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Dr. Top-k: Maximum Delegate Top-«

Max delegate: Time breakdown of Dr.Top-k
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Dr. Top-k: Maximum Delegate Top-«

Max delegate: Time breakdown of Dr.Top-k
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Dr. Top-k: Maximum Delegate Top-«

Max delegate: Time breakdown of Dr.Top-k
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Optimization 2

Dr.Top-£ With § Delegate Optimization

Max delegate (M) + Filter (F) + 3 (B): Time breakdown of Dr.Top-k
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Optimization 3
Dr.Top-k: Delegate Vec. Construction Optimization

: 2a 2a 2a 2a :
2001| 101 {1323]3012| 212 |1132|2310|2313|3000|3010|1002{3210|1020 | 333 |2321|2003

Warp % §
2001 101

s STEVENS

19 g



Optimization 3

Dr.Top-k: Delegate Vec. Construction Optimization

: 2a 2a 2a 2a :
2001| 101 {1323]3012| 212 |1132|2310|2313|3000|3010|1002{3210|1020 | 333 |2321|2003
Warp =
2001 3012

s STEVENS

19 g



Dr.Top-k: Delegate Vec. Construction Optimization
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Dr.Top-k: Delegate Vec. Construction Optimization
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Speedup: Dr.Top-k Vs. State-of-the-art
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Conclusion

4 Dr.Top-k introduces a delegate-centric concept to help tremendously reduce the workload
for top-k computations.

4+ We deploy our project on distributed GPUs to handle extreme large input vectors along
with various system optimizations.

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

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

agaihre@stevens.edu
hliu77@stevens.edu

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