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Al Investment Is Shaping the Future

Capital Expenditure by Hyperscalers [SB] 315.0

Total CapEx
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Source: DC Pulse


https://dcpulse.com/statistic/the-great-ai-infrastructure-race-hyperscaler-capex
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Al Investment Is Shaping the Future HW & DC
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Build a DB on PyTorch?
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What is missing?
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Inefficient Storage Access: Blocking Parquet Reader

read_parquet() in one CPU thread:

Metadata 1/0 of all RowGroups Kernels of all RowGroups

DMA: SSD — GPU GPU execution

>Time
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Inefficient Storage Access: Blocking Parquet Reader

read_parquet() in one CPU thread:

Metadata 1/0 of all RowGroups Kernels of all RowGroups
DMA: SSD — GPU GPU execution
1 >Time
1. GPU Idle Storage Idle

2. Potential OOM



Inefficient Storage Access: Blocking Parquet Reader
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Efficient Storage Access: Mis-Sync Elimination
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Efficient Storage Access: Mis-Sync Elimination

“Mis-Sync” by CUDA Lib.
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Efficient Storage Access: Mis-Sync Elimination
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Efficient Storage Access: Mis-Sync Elimination
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Run a Distributed Query

I A
Storage Fast NVMe Fast
I/0 Layer Storage SSDs Storage

11



Run a Distributed Query

Storage
I/0 Layer

, 000

A

|

Fast
Storage

NVMe
SSDs

Fast
Storage

11



Run a Distributed Query
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Fast Storage, then Fast Network
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Fast Storage, then Fast Network

- Storage optimized Storage
- Network optimized Networks & Join
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- Slow Runtime
- High Risk of OOM
— Only One I/O Device Active
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1/0 Queue For Coordination
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Overlapping Network, Storage, and Computation
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Overlapping Network, Storage, and Computation
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Overlapping Network, Storage, and Computation
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with 2 GPUs

Scalability: Dataset Size
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with SF1000

Scalability: Number of GPUs
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Thanks For Your Attention!
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[BACKUP] System Comparison

[ Pystachio [l Sirius  [] ClickHouse [I] DuckDB

17.3
I II I . Ii

Query Runtime [s]

20

10

-0

Normalized TCO
(PystachlO = 1)

4
L]
==

- 20

10

Que'ry1 7

Query14
Instance Rental Cost: NVIDIA A100 40GB GPU: $1.99/h (Lambda Labs)
AMD EPYC CPU Node: $7.30/h (AWS r7a. 24x|arge On-Demand)



[BACKUP] DaMoN’26 Conclusion

Baseline Parquet Configurations for Fast GPU Scans
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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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