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Problem: GPU Bottleneck With Parquet

• Fast: Join, Agg, Filter

filter-project

aggregate
join

Parquet scan
85%

TPC-H SF100 runtime breakdown.
Source: Accelerating Velox with RAPIDS cuDF, Velox-cuDF Team, 2025
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Background: Apache Parquet
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Issue: CPU-Oriented Parquet Configuration Defaults

Parquet Config. Defaults for CPUs:
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Config.: Page Count Per Column Chunk
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Reading 4 SSDs
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Reading 4 SSDs
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Config.: Encoding Flexibility
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Config.: No Unnecessary Compression

• Compress only when size 
reduction is meaningful
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Insight 4: Skip unnecessary compression if no size reduction
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Query Processing With Parquet Improvements

• Parquet improvements 
carry to queries

+ RG Size

B
a
s
e
li
n

e
+ 

P
ag

e 
C

o
u
n
t

Theoretical Min. Runtime

Single Table Query
On lineitem

+ RG Size

B
a
s
e
li
n

e
+
 P

a
g

e
 C

o
u

n
t

Theoretical Min. Runtime

lineitem ⋈ orders

Query 6 Query 12

100   200 400 600 800 1000 100   200 400 600 800 1000 

0

5

10

15

20

25

0

5

10

15

20

25

TPC-H Scale Factor (SF)

Q
u

e
ry

 R
u

n
tim

e
 [
s
]

Same GPU query engine, with: optimized Parquet config. unoptimized Parquet config.

10



Query Processing With Parquet Improvements

• Parquet improvements 
carry to queries

Theoretical Min. Runtime

Single Table Query
On lineitem

Theoretical Min. Runtime

lineitem ⋈ orders

Query 6 Query 12

100   200 400 600 800 1000 100   200 400 600 800 1000 

0

5

10

15

20

25

0

5

10

15

20

25

TPC-H Scale Factor (SF)

Q
u

e
ry

 R
u

n
tim

e
 [
s
]

Same GPU query engine, with: optimized Parquet config.  

CPU query engines: ClickHouse DuckDB

10



Additional Work: GPU Parquet Reader & Query Engine

Two Dimensions of GPU Parquet Scan

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

PystachIO: https://arxiv.org/abs/2512.02862
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Two Dimensions of GPU Parquet Scan

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

GPU Query Engine:
Overlapping storage, network, and compute
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Additional Work: Parquet Tools for CPUs & GPUs

Improving Parquet quality:
• Viewing
• Linting for suggestions
• Rewriting for optimization

with:
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Conclusion
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Thanks for your attention



“How do you deal with OOM?”

• Storage: chunked RG reads

• Network: scaling across GPUs via RDMA

• More info in ⟶

PystachIO: https://arxiv.org/abs/2512.02862
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Overlapping: Reader & Query Engine

Kernels of all RGs Query Processing (QP)I/O of all RGs
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“Are GPUs Expensive?”
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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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