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<Il-METER: . MREHRE >

title: "Fused Kernels"

description: "The fused CUDA/Triton kernels SGLang Diffusion ships, what each one replaces,
and which are on by default."

tag: "preserve"

<l-- FFLULER: AL ERE. @ME >

Diffusion transformers and VAEs spend a large share of their non-GEMM time on short
elementwise chains — adalLN modulate, residual gating, QK-norm, RoPE, norm epilogues —
each of which is a separate kernel launch and a separate HBM round trip in eager PyTorch.
SGLang Diffusion replaces these chains with fused kernels under “sglang/kernels/ops/diffusion”.

<l-- AXEAL: FEMIPATHARX >

This page is an inventory: what each kernel fuses, what its numerical contract is, and which
models use it. It is not a lever you tune — most of these kernels are on by default and require
no flag. The one switch is “-—quality”, described below.

## Two numerical contracts

< B S ERBRARESEANER, ANEEXLSFHMHRY >

Multi-step denoising amplifies a per-step rounding difference into visible quality loss, so "close
enough" and "bit-exact" are different products here. Every kernel in the package falls into one
of two classes.

**Bit-exact — mounted unconditionally.** The kernel reproduces every rounding boundary of
the eager chain, so “torch.equal” holds against the reference. Some go quite far to get there:
the fused LayerNorm+modulate kernel replicates PyTorch's “vectorized_layer_norm_kernel”
down to its Welford update order, guarded reciprocal, and warp-fold tree; the fused RMSNorm+
scale/shift kernel replicates Flashlnfer's CuTe-DSL "RMSNormKernel™ fragment order and “shfl.



bfly” fold. Because the dispatch they replicate can change underneath them, each one still
verifies itself against the live eager chain on first sight and falls back permanently on any
mismatch.

**Not bit-exact — request-gated.** These differ from eager only at half-precision rounding-
order level, but that is enough to matter, so they are mounted only for “quality="high""
requests, at batch boundaries, all-or-nothing per transformer. The default “quality="lossless""
runs the unmodified reference chain.
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