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MTRE

- —A)iE: & diffusion £FRERZE, F—ARSREIE

- WEME: BEERIR. A PR BERTI SRR EERERMAZEHIRSIER: £EHERER
iE bit-exact @42, QualityGatedFusion X all-or-nothing A XNE I IE bit-exact Eid&. &
RAMAREEE fallback, ZEIXE B IHEL quality_gate.py. native_bf16_rmsnorm.py fo
denoising.py BIRIRHHFERZE, WREANEFET SRR KIFMENZ, XE " RBLX
B2+ REHREY + BATIE " WASFTRNTUEEREL,

THRES B

PR body PRFATE L : JTHAY BRI RE TAREIFATIRB T B T RKEES, "That left duplicated
launch plumbing, repeated numerical helpers, model-local fallback logic, and a few
overly narrow or dead components", # B "those copies could drift in supported
shapes, fallback behavior, or precision contracts", FHMtA PR BB EILENEZRIT A
RIRE— 102, HEEREFEAM; lossless BRYKLLE R reference EM K bit-exact,
3F bit-exact RAEIRZELE quality=high,

SRR

1. REWHAERIETIN: FHE python/sglang/kernels/ops/diffusion/triton/numerics.py, &9
round_bf16_to fp32. mul_rn_f32 (inline asm FE&F FMA Uk%4E) . div_rn_f32.
rsqrt_approx_f32. cuda_rsqrtf, ik rmsnorm_scale_shift_bitexact.py.
layernorm_modulate.py S8, HEMRERNZZ BIEDRES T,

2. BF16 J&4& RMSNorm EBAL: 8 Z-Image tEREEE ) rmsnorm_scale_kernel.
_rmsnorm_tanh_residual_kernel & 2132 3B FIE native_bf16_rmsnorm.py, AF
rmsnorm_scale. rmsnorm_tanh_residual; EIBRAMESFE: =FZE&—K. £ bf16.
shape[-1] <= 8192, FEZ. weight PR GELL, 1T stride RIFELL
zimage_native_norm.py %% QK RMSNorm & RS FEH UK K dtype/device/numel 5
T,

3. EAIMIBRERIZADOZ%—: FLUX. FLUX.2. GLM-Image. ERNIE-Image. LTX-2 & B4
B _* residual_gate_add (WA &% FLUX 89 _flux_modulate) 3%[E DISABLED &FirdE4e
ERMIFR, BN %—IEA residual_gate_add / modulate_scale_shift, & dtype FFE. B&
E3R. torch.compile TSR OB NIZE—L; fused_linear_gelu BYFF < HI BTt
BHEiEE sgl_fused_gelu_enabled BX A fused_gelu_active(),



4. FREIIRETEE: I quality_gate.py 89 QualityGatedFusion 2 (
mark/metadata/is_enabled/iter_sites/mount/unmount) , denoising ME&
_QUALITY_FUSION_HANDLERS %3E5) _maybe_toggle quality_fusions, Xt
linear+GELU. LN+modulate. gate-RMSNorm =K% batch B quality
all-or-nothing # %% / #13k,

5. MR 5 4IPECE: test_zimage_native_norm.py BX& A test_native_bf16_rmsnorm.py 3F
Y EIELRG|; #F3E test_quality_gate.py. test_ulysses_gkv.py. test_scale_shift.py;
MRS A ESBREER test_ernie_residual_gate_add.py; X fused LN+modulate #&hn
torch.compile(fullgraph=True) B&. 5 MNMERXZABFEXFF modulation JIT kernel
namespace. &£ quality-gate MR O, FHIEBRESBFFWKE I,

KX
python/sglang/multimodal_gen/runtime/models/dits/flux.py (#iR ¥ B8AER; K5

V=

source; EM data-contract; 5 _flux_residual_gate_add, _flux_modulate,
modulate_scale_shift, residual_gate_add) : BXEIEABIFER S M FRAER AKHh
_flux_residual_gate_add 5§ _flux_modulate B2 &ty DISABLED @FHr&, %H—
BIREZEAND, FH3|A fused_gelu_active &—H|BF GELU mt&FF %,
python/sglang/multimodal_gen/runtime/models/dits/Itx_2.py (iR ¥ BAHER; K5
source; £ data-contract; &5 _Itx2_residual_gate_add, residual_gate_add) :
LTX-2 IBAR _Itx2_residual_gate_add %A half-dtype [R#&l, £—3HEANDOEEHRIMTA
5%, RBRSAET 3 UK MBEENL,
python/sglang/kernels/ops/diffusion/triton/native_bf16_rmsnorm.py ({ix RZE; 3£
A infra; Z£A& infrastructure; &5 rmsnorm_scale, rmsnorm_tanh_residual,

_rmsnorm_scale_kernel, _rmsnorm_tanh_residual_kernel) : 3138898 A BF16 R4
RMSNorm Bh&HER, & Z-Image T HEIFAA Triton RS FRZHEMEAER X LI
, AR BB ERRIR IR

« python/sglang/kernels/ops/diffusion/triton/zimage_native_norm.py (#3k NZEZE; 25|
infra; Z£#& infrastructure; 5 zimage_gk_rmsnorm_native,
can_use_gk_rmsnorm_native) : M 195 fTHREREZIR AT QK RMSNorm £ A2, #K
EEMERAZCBEREANS FBEIN®E QK BR2H device — RS ZKRKETF L,

« python/sglang/kernels/ops/diffusion/quality_gate.py (FE3R [1#=WIN; £F| infra; KR
infrastructure; &% QualityGatedFusion, mark, is_enabled, iter_sites) : #fg
QualityGatedFusion X3, %—&E X fusion site BArid. BARSSE all-or-nothing #
WIBX, REA quality=high ITHHHE B2 HE,

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py (f&ik g
B4k 5| source; A core-logic; 5 _QUALITY_FUSION_HANDLERS,
_maybe_toggle_quality_fusions) : ¥R EIIEERBEEMHN
_QUALITY_FUSION_HANDLERS %Iz, =ANmE&RESL—EH, BIEMFE iflelse 1K
SANE G,

- python/sglang/kernels/ops/diffusion/triton/numerics.py (3 ${&)RE; 25| infra; 2%
A infrastructure; &5 round_bfl16_to fp32, mul_rn_f32, div_rn_f32,
rsqrt_approx_f32) : #FIEHLZI(ERIEREIR, A inline asm BEHIEE| fp32 €N, 2E4N



bit-exact AAZEMRE £ LB X E,

. test/registered/kernels/ops/diffusion/test_native_bf16_rmsnorm.py (#£3k JR; 35|
test; £ rename-or-move; 5 test_native_bflé6_rmsnorm_rejects_unsupported_in
puts, test_ rmsnorm_scale_matches_native_bf16,
test_rmsnorm_tanh_residual_matches_native_bf16,
test_native_bf16_rmsnorm_rejects_hidden_size_above_limit) : &
test_zimage_native_norm.py BRZ ¥ B, IEEA RMSNorm Bi&5 Z-Image RAKE
MIERIEALREZ, BAREMEYIFHFLK,

X85S rmsnorm_scale, rmsnorm_tanh_residual, QualityGatedFusion.mount,
QualityGatedFusion.unmount, QualityGatedFusion.is_enabled, residual_gate_add,
modulate_scale_shift, fused_gelu_active, _maybe_toggle_quality_fusions,
round_bf16_to_fp32, mul_rn_f32, zimage_gk_rmsnorm_native

KR BR

python/sglang/kernels/ops/diffusion/triton/native_bf16_rmsnorm.py

FrIERE A BF16 JRE RMSNorm BE&1E3E, 4§ Z-Image T RABIFEA Triton A5 ¥ E
FER AR BRI, BAREMEIZHEZ S,

# python/sglang/kernels/ops/diffusion/triton/native_bf16_rmsnorm.py

# M Z-Image & AR HEER BF16 JRAE RMSNorm fié, HEANY BERLE,
import torch

import triton

import triton.language as tl

MAX_HIDDEN_SIZE = 8192

@triton.jit
def _rmsnorm_scale_kernel(
y_ptr, x_ptr, weight_ptr, scale_ptr,
x_row_stride, scale_row_stride, seq_len,
dim: tl.constexpr, eps: tl.constexpr, block_dim: tl.constexpr,

# G program &E—1T; rstd WREMF S aten bf16 BERIF—IK,
# BRI | MAHER bf16, Mifa5 eager BIFREANZEM—Ko
row = tl.program_id(0)

offsets = tl.arange(0, block_dim)

mask = offsets < dim

x = tl.load(x_ptr + row * x_row_stride + offsets, mask=mask, other=0.0)
square = (x * x).to(tl.bfloat16)

mean_square = (tl.sum(square, axis=0) / dim).to(tl.bfloat16)

rstd = tl.rsgrt((mean_square + eps).to(tl.bfloat16).to(tl.float32)).to(tl.bfloat16)

batch = row // seqg_len
weight = tl.load(weight_ptr + offsets, mask=mask, other=0.0)



scale = tl.load(scale_ptr + batch * scale_row_stride + offsets, mask=mask, other=0.0)
y = (((x * rstd).to(tl.bfloat16) * weight).to(tl.bfloat16) * scale).to(tl.bfloat16)
tl.store(y_ptr + row * dim + offsets, y, mask=mask)

def flat_row_stride(x: torch.Tensor) -> int | None:

# 47 stride AT YR RIEAT AR, TNIELRERZ,
# B RICIEE SN ERE AT IE SRR L,
if x.dim() < 2 or x.stride(-1) = 1:

return None
row_stride = x.stride(-2)
expected_stride = row_stride * x.shape[-2]
for dim in range(x.dim() - 3, -1, -1):

if x.stride(dim) = expected_stride:

return None

expected_stride *= x.shape[dim]

return row_stride

def rmsnorm_scale(
x: torch.Tensor, weight: torch.Tensor, scale: torch.Tensor, eps: float,
) -> torch.Tensor | None:
# %—5FIL: Fl— CUDA &&. 2% bf16. FREAERHEN 8192,
# EFTHA. weight FPRICEBES:; F—F#EARE None iR A ER eager,
if not _can_use_operand(x, weight, scale):
return None

dim = x.shape[-1]

x_rows = x.numel() // dim

scale_rows = scale.numel() // dim

if x_rows % scale_rows != 0:
return None

x_row_stride = _flat_row_stride(x)

scale_row_stride = flat_row_stride(scale)

if x_row_stride is None or scale_row_stride is None:
return None

out = torch.empty_like(x, memory_format=torch.contiguous_format)
with torch.get_device_module().device(x.device):
_rmsnorm_scale_kernel[(x_rows,)](

out.reshape(-1, dim),

X,

weight,

scale,

x_row_stride,

scale_row_stride,

x_rows // scale_rows,

dim,



eps,
block_dim=triton.next_power_of_2(dim),
num_warps=8§,

)

return out

python/sglang/kernels/ops/diffusion/quality_gate.py

3 QualityGatedFusion #hiX3E, Z%—& X fusion site B9FrI1E. BAKRDSS all-or-nothing
HHIEX, 2EA quality=high A& ZCHEE,

# python/sglang/kernels/ops/diffusion/quality_gate.py
class QualityGatedFusion:

"EANEERIE (family) 89BN

marker_attr #5128 site, enabled_attr 2 @ERE M, forward &
torch.compile TR EHEEE, fAKBA Python X%,

__slots__ = ("enabled_attr", "marker_attr", "name"

def __init_ (self, *, name: str, marker_attr: str, enabled_attr: str) -> None:
self.name = name
self.marker_attr = marker_attr
self.enabled_attr = enabled_attr

def mark(self, module, metadata=True) -> None:
# FriT site FBRIAXRE, BRAKRIFHRIRAEI bit-exact R,
setattr(module, self.marker_attr, metadata)
setattr(module, self.enabled_attr, False)

def is_enabled(self, module) -> bool:
return bool(getattr(module, self.enabled_attr, False))

def iter_sites(self, root):
# marker_attr 2 site B B QIE", 3&/ABERMED T I EBENFKIE,
for module in root.modules():
if hasattr(module, self.marker_attr):
yield module

def mount(self, root, *, reject_reason=None, logger=None) -> bool:
# All-or-nothing: {£— site FM#EFHSTIMENRILER reference,
# B —FERIFARBEFERBEDRELT—K,
sites = list(self.iter_sites(root))
if not sites:
return False

if reject_reason is not None:
for site in sites:
reason = reject_reason(site)



if reason is None:
continue
self._set_enabled(sites, False)
if logger is not None:
logger.info(
"%s: %s site failed static guards (%s); keeping the "
"whole model on the reference path",
self.name,
type(site).__name__,
reason,
)

return False

self._set_enabled(sites, True)
return True

def unmount(self, root) -> None:
self._set_enabled(self.iter_sites(root), False)

def _set_enabled(self, sites, enabled: bool) -> None:
for site in sites:
setattr(site, self.enabled_attr, enabled)

python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py

KR EIRESZEEMAN QUALITY FUSION HANDLERS ®IRsh, =AmEFEKESK—A
, BREMFE iflelse kKA E SN o

# python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py
# =A quality=high BEREE—FMALIER K, FWREREEN—IT,
_QUALITY_FUSION_HANDLERS: tuple[
tuple[str, Callable[[nn.Module], bool], Callable[[nn.Module], None]], ...
] =
(
"fused linear+GELU (cublasLt epilogue)”,
mount_fused_linear_gelu,
unmount_fused_linear_gelu,

"fused LN+modulate (affine folding)",
mount_fused_In_modulate,
unmount_fused_In_modulate,

"fused gate RMSNorm (BF16-native Triton)",
mount_fused_gate_rmsnorm,
unmount_fused_gate_rmsnorm,



def _maybe_toggle_quality_fusions(self, batch: Req) -> None:
# quality="high" ##H£FAFHREE, TUEI;FEK;
# quality 5374 batch &4, EI batch R%E—, #HRELELZELN,
want = getattr(batch.sampling_params, "quality", "lossless") == "high"
if want == self._quality_fusions_mounted:
return
mounted_fusions: set[str] = set()
for transformer in filter(None, [self.transformer, self.transformer_2]):
for description, mount, unmount in _QUALITY_FUSION_HANDLERS:
if want:
if mount(transformer):
mounted_fusions.add(description)
else:
unmount(transformer)
self._quality_fusions_mounted = want
for description in sorted(mounted_fusions):
logger.info("Mounted %s for quality=high", description)

PR AL

A PR RAKRBE HMAEFEN review Fib, —8IFRE/EE BBuf MBS Cl 88, T8RN
KL PR body FHIEIEEkIE RN T H200 £ parent-vs-PR A/B 3 19 NAZAB] x 5 RIBAT
, BREH hash BRE5RIER—K, PMNERERAE -0.90% 3| +0.43% Z8; post-rebase
&4 SHA £ 2700 AMERMREN, 1 DBk, £~ FIR A/B F LN+modulate.
residual-gate. Ulysses relayout. adalLN modulation #£&#F bit-exact,

- TLEIMETF LR

PRS-
- R

TATAMFER: f—A0E, RASHEAGENTIETREARTL K, Flim LTX-2 IBAR
_Itx2_residual_gate_add & half-dtype FR#|, i1 FLUX/GLM/ERNIE |IBRERA; &3k
F residual_gate_add UEF—ARAE, X7 —AZFERITATIH (HRESIUERR)
THRAEEZLINEET ARSI,

2. FEF#EAEM: numerics.py FHIIEAE AR PTX inline asm (mul.rn.f32, div.rn.f32)
, #3E NVIDIA ¥& (AMD. NPU. Apple Silicon) EREHRFKATH, REARS
BFE /BEFE; H200 EHRIELAEZXEFE,

3. torch.compile #2Z M : QualityGatedFusion 1B enabled IRAHAE LBAEIRE M _E L3R
2 compile, 1BRE site ERIFRBREEDSMEDR, ToEERBER—IK;
all-or-nothing B9 2B IR batch A quality ¥4, KEIEA batch LN EEF S
Hit,

4. BESERE: H200 EMRAE S, EEREEA. FESME. B3 shape AER E LT
REZE, BEREMTHAERENR, - PW: PREEE diffusion @I EE DIT &£
BE# (FLUX. FLUX.2, GLM-Image. ERNIE-Image. LTX-2. Z-Image) B9A3EPRER
#2: residual-gate. modulate. BF16 RMSNorm. FEl#E#EH., AP T API Tk



, quality=lossless f&3F bit-for-bit, quality=high EﬁﬁﬂA’-%ﬂHﬂ—ﬁfb\inﬁ—?*fﬁﬂo

MERTmE, AZRBRHAES JIT kernel BRHIXF. BIRBRAER T XG4, FEHG

VEER AT EZEE R, MNAR A MR A A FIUK S £ Z R A, F%fﬁ&?iﬁ?)“ﬁizlio

- RFEARID: B EZTRIZEN , ABERMERBEAHIRIE |, inline PTX asm F&#E M
, LTX-2 |BEEZ T half FF 2, MRFA H200

KERBKL

« PR #34004 [diffusion] FLUX.1 fused adaLN modulate (bit-exact) + RoPE cache hoist,
LN-affine folding behind quality=high (H200 e2e -3.5% lossless / -6.9% high): & PR
EIEH) modulate_scale_shift. residual_gate_add. FRE[JIRIER 34004 5| AW RL&BERR
, ARRBEERAMBEZ —NEZAND,

« PR #34008 [diffusion] GLM-Image bit-exact fused aten LayerNorm+modulate / gk-LN
(H200 30-step denoise -8.1%): GLM-Image 8 LN+modulate B#& 5 #H3E numerics /
native_bf16_rmsnorm #£ZE R —EMAFRBUEAR, & PR BHEAZRBRSKE|FLFHER,

« PR #34015 [diffusion] Sana: bit-exact fused aten LayerNorm+modulate under BCG
(H200 denoise -4.8%): RJ& diffusion BA&AZMRE A%|, K PR WEZHERIES JIT
RN E T EEW Sana EAZE A,

« PR #33400 [jit_kernel] Move JIT kernels into namespace sglang: 7~ PR &% "Align
modulation JIT kernel namespace" 5 33400 89 namespace G&— ITAEr, &4 7 JIT
NAZ 20 274058 R UK 8K

« PR #34106 [jit_kernel] Fix missing JIT kernel namespaces: ELE £ JIT kernel
namespace HR&B PR, 54 PR WA K JIT A4 L ZEXN TR TR—EHKE,



