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Datacenlers consume ~1.5% of global electricity FNO outperforms U-Net at downsampled resolution (x20), but
(2024), projected to double by 2030 with rising Al ¢ 3D U-Net (Recommended) 3DFNO U-Net dominates at full resolution - across all fields and all
workloads. A single hotspol can lrigger emergency Params: 226M | Type: CNN Params: 28.3M | Type: Neural Operator training set sizes

Shildowna and hardware camage. Key: Encoder-decoder with skip connections preserving fine- Key: Global spectral convolutions via FFT, resolution-invariant Lrump=n et e ittt

CFD simulations (e.g. OpenFOAM) yield high-fidelity scale spatial detail on structured grids in theory -

thermal predictions but take up to 15 hours per FP16 support: Full (standard convolutions) FP16 support: cuFFT requires FP32 for non-power-of-2 dims i —

geomelry - impractical for real-time management Inference: 380 ms FP32 — 236 ms FP16 Inference: 680 ms FP32 only " —

Neural surrogate models promise a 15,000x

speedup, bul the critical unanswered question is: = F

Which neural architecture should power the
pr ive engine of a Dat. Digital Twin?

Inference Optimization & Deployment

No prior study has evaluated FNO on NVIDIA's public

PhysicsNeMo-Datacenter-CFD benchmark with Pl-U-Net FP16 87ms Y
comprehensive multi-field evaluation in physical units. = - s ~=—=EE, =
FNO Architeclure Diagram U-Net Encoder-Decoder Architecture Diagram U-Net FP16 222ms ¥
—

Dataset & Experimental Setup U-Net FP32 408 ms
Results: Full-Resolution Per-Field Accuracy (All 6 Models) FNO FP32 680 ms
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Interested in partnering with us on a capstone project or exploring other ways to
collaborate with the College of IDS? Contact CIDS_CAP@sjsu.edu to discuss potential
projects and partnership opportunities.
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