The Effectiveness of Compression

for GPU-Accelerated Queries on Out-of-Memory Datasets
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Interconnect bottleneck
causes up to 13x slower queries
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Compression reduces data movement
but brings new performance trade-offs

The effectiveness depends on more than just compression ratios
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Analysis of compression benefit
on out-of-memory datasets along 3 axis
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2) out-of-memory systems rely on

whether compression helps depends
jointly on bandwidth, query intensity,
and selectivity

Compression as a Solution to the Interconnect Bottleneck

Recent research:

, _ _ When compression helps
1) in-memory engines introduce new
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Miss the full picture:

Query Intensity

Transfer Bandwidth to GPU

Prior research overlooks the conditional nature of
compression benefits in GPU-accelerated systems

On-the-fly decompression inside mem-move operator
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Fused query processing kernel

Extend GPU query engine to pipeline decompression,
data movement, and execution
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GDeflate and LZ4 degrade performance

Compression helps most when storage is the bottleneck
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Even with decompression, analytical queries
remain far from compute roof
Leaving room for more (efficient) compression
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When compression introduces a slow down

With high bandwidth, process intensive queries, high selectivity, decompression can stall the GPU
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Filter selectivity

Filter selectivity Filter selectivity

Increasing query processing work per input tuple
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