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Background: Apache Parquet

• Row group

• Column chunk

• Pages:
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Parquet Configuration Defaults for CPUs

CPU Parquet Config. Defaults in :
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Parquet Configuration Defaults for CPUs

CPU Parquet Config. Defaults in :

• Row group : 122880 rows
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Issue: CPU Defaults Config. ≠ GPU Optimal Config.
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Config. 1: Page Count Per Column Chunk
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Config. 2: Row Group Size
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Reading 4 SSDs
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Config. 3: Encoding Flexibility

• Consider both V1 and V2
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Config. 4: No Unnecessary Compression

• Compress only when size 
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Query Processing With Parquet Improvements

• Parquet improvements 
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Conclusion
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• GPU-aware Parquet configuration matters: 4 Insights
• Parquet performs well once optimized for GPUs
• GPU-optimized config. ≠ CPU-optimized config.
• Understand & optimize Parquet before replacing it!
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NVIDIA GPU Direct Storage (GDS): I/O Stack

Source: Nils Boeschen 🎓, Tobias Ziegler, and Carsten Binnig. GOLAP: A GPU-in-Data-Path Architecture for High-Speed OLAP
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Additional Work: GPU Parquet Reader & Query Engine

Two Dimensions of GPU Parquet Scan

1. Parquet File configuration
2. GPU Parquet Reader design ⟶

VLDB 2026, PystachIO: https://arxiv.org/abs/2512.02862
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Overlapping: Reader & Query Engine
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Overlapping Reader: Optimizations

• Built on NVIDIA RAPIDS cuDF
• Merged upstream

cuDF: [Story Issue] Towards a faster Parquet reader 
with pipelining and multistream optimization:
https://github.com/rapidsai/cudf/issues/18892
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PystachIO: Disaggreaged Architecture
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“How do you deal with OOM?”

• Storage: chunked RG reads

• Network: scaling across GPUs via RDMA

• More info in ⟶

VLDB 2026, PystachIO: https://arxiv.org/abs/2512.02862
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“Are GPUs Expensive?”
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Same GPU query engine, with: optimized Parquet config.  

CPU query engines: ClickHouse DuckDB

Runtime Slowdown
vs. PystachIO

Relative TCO
vs. PystachIO

Query ClickHouse DuckDB ClickHouse DuckDB
Q6 2.0x 2.3x 5.0x 5.6x
Q12 1.8x 2.7x 4.4x 6.6x

Table 1: SF1000 single-node runtime slowdown and relative TCO.
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