() PyTorch Regional-AOTI: A PyTorch-Native Partial Compilation

Framework For High-Performance Inference

— NORTH AMERICA 2026 — Tzu-Hsin Yang, Yidi Wu, Tuan Trieu, Yuhui Shi

AOTI: torch.export (capture) + aot_compile (generate code) Common blockers for AOTI
Today: one unsupported op blocks the whole model. - Custom ops with no fake kernel

Regional AOTI: compile what you can, keep the rest eager. - Concrete values pulled from symbolic tensors
DLRM example: - Data-dependent output shapes
- Data-dependent control flow
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COde Example' |‘F succeeds- eager \l/ Reproducible OSS benchmark, single process
SuBmoo(tA'e, S re.placeal DLRM—DCNv2 + SwishLayerNorm, fp32
from torch. inductor import regional aoti as ra .
~ 4 s = with a pytl«on wrapper l Inductor ’ -
# ---- Compile: pick the regions, skip what can't be exported ---- LB 0%
10% 4% o
model = DLRM(...).eval() aceuracy 0 +9.4% . +9.2%
dlrm.pt2dir +|weights.pt »
- + check o
ra.mark_region(model.dense arch)

ra.mark_region(model.inter arch) 6%
ra.mark_region(model.over arch, config=ra.RegionConfig(
dynamic shapes={"features": {0: batch}}))

# sparse arch stays eager — unbacked symbols from jagged inputs

Runtime 4%

Step-time reduction vs eager

2%

loao(_state_ohct("wejgl«ts.pt ")
load_regions(model, ‘dlrm.pt2dir')

result = ra.compile_regions(model, inputs, package path="dlrm.pt2dir")
print(result.report()) # dense arch, inter arch, over arch: compiled
torch.save(result.model.state dict(), "weights.pt")
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B dense_arch alone B inter_arch alone M over_arch alone mmm all three regions

moale,‘(*input)

Top: end-to-end production serving throughput; the model was previously served fully eager, because full-model AOT! could not compile it.
# --=-- Sarve: on Zy dlrm. ,O'tZdl o Weigh s, ,Ot travel -=-- Bottom: single-process step time, eager baseline in parentheses, median of 5 x 1000 iters, synthetic reduced-size embedding tables.
model = DLRM(...).eval()

model.load state dict(torch.load("weights.pt", weights only=True))

model = ra.load regions(model, "dlrm.pt2dir").model

The two panels measure different quantities on different models and are not directly comparable.

* model containg 3 compiled regions,

sparse_arch and DLRM.forward stay eager DLRM paper - https://arxiv.org/pdf/1906.00091

| | TorchRec DLRM - https://github.com/meta-pytorch/torchrec/blob/main/torchrec/models/dirm.py
Loglls < moceldense featires. sparse Teatures) « & complied + eager giue Regional AOTI Prototype - https://github.com/pytorch/pytorch/pull/190100



https://arxiv.org/pdf/1906.00091
https://github.com/meta-pytorch/torchrec/blob/main/torchrec/models/dlrm.py
https://github.com/pytorch/pytorch/pull/190100

