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PATHRE

- —A]3E: FE Wan2.2 NVFP4 bias+GELU, GB300 X"i23#E 4 3%

- WESME: EERKIL, EAXT= 4 —& bias_gelu_tanh_kernel fnfai#3E PDL §
occupancy FR#&|ZE memory-bound & FEIFI 3 EHEEIR; =&
nvfp4_bias_gelu_site.py 3T £ A QualityGatedFusion SZILIE R KR, EHAEH
lossless B&4%; = ZMIRIKIT, A torch.equal i bit-exact K= H & % JE)% width/dtype
HIELAT A, XMBERIES XA THMEE kernel,

THRES B

Wan2.2 ModelOpt NVFP4 MLP # fc_in & GB300 Lt IX INVFP4 GEMM -> BF16 bias
add -> tanh GELU] =##4T, ERWP E memory-bound #lE, & E"EetEAEYELHF, PR
body AR EAREBREESTE MY, EIREF eager FHEEESALR (bias IEELEANE
BF16/FP16 B GELU) , fE2kIA quality=lossless Bi2ZEAARE, RAE quality=high TX
& NVFP4 3k & 2 AR,

IR
% PR BYSZIAR AT BRI

1. $713¢ JIT CUDA BE&WAZ: ¥ python/sglang/kernels/jit/csrc/elementwise/bias_gelu.cu
h 523 bias_gelu_tanh_kernel, #ZMEZM4EE (Blackwell £ 32 F%, HK 16 FH)
EILERIT TFP32 48i0 -> € AEJR dtype -> tanh GELUJ , fRiE5 eager F.gelu(input
+ bias, approximate="tanh") B9& AR —E; H ZFF occupancy EFRE persistent
launch JUfaf5 PDL wait/trigger,

2. JIT HELS5SHRE: I3 python/sglang/kernels/ops/elementwise/bias_gelu.py, H
cache_once &% dtype HiFH TVM 3R, (X3S FP16/BF16; WHNRE
bias_gelu_tanh(input, bias), WERAFEMAEY custom op _bias_gelu_tanh B AL L BB
output,

3. BREREIE A . F python/sglang/kernels/ops/diffusion/sites/nvfp4_bias_gelu_site.
py, ZFRMA QualityGatedFusion ZEBEIEHE, Mt mark_nvfp4_bias_gelu_site.
mount_nvfp4_bias_gelu. unmount_nvfp4_bias_gelu. nvfp4_bias_gelu_active, mount
AR ES 3k B 5% B fuse_bias_gelu_tanh B fc_in & ModelOptFp4LinearMethod B % bias
, SRIETE fc_in.skip_bias_add EA True, £ GEMM 3R[EZER bias,



4. MLP ¥UER &k oki&E: 7 python/sglang/multimodal_gen/runtime/layers/mlp.py 0 #ig
fuse_bias_gelu_tanh ¥i&E£%kfn _apply_activation(x, bias, use_fused_bias_gelu) A%,
forward BRAFEUK fc_in IRERJZER bias, FE#E CUDA. FP16/BF16 B #85E A A
bias_gelu_tanh, ETNERE| self.act(x + bias),

5. Wan BRZEANS 1IEM: & python/sglang/multimodal_gen/runtime/models/dits/wan
video.py B9 _WanGELUMLP $&#E fc_in.quant_method 2& A
ModelOptFp4LinearMethod JRE & EFrIT NVFP4 BhE 36 & &
python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py B
_QUALITY_FUSION_HANDLERS 9 7FM mount/unmount @i, £ quality=high 44 &
HERERS%E,

6. MiR5 Benchmark BLE: 3¢ test/registered/kernels/ops/elementwise/test_bias_gelu.
oy (bit-exact. IEVETEE / LARIEH) | test/registered/kernels/benchmark/elementwise
/bench_bias_gelu.py (JIT vs PyTorch Xttk) , ¥ &
python/sglang/multimodal_gen/test/unit/test_wan_gelu_mlp.py &% NVFP4 3t &1
mount/unmount 5 excluded linear ®/3,

REEF:

« python/sglang/kernels/jit/csrc/elementwise/bias_gelu.cuh (#3k EhE&ZRE; K5
other; 2£# dependency-wiring; %5 gelu_tanh, bias_gelu_tanh_kernel,
bias_gelu_tanh) : B4 kernel B9/ LT, BEMEMN. PDL XFS5ERES AL FE
#H, EEAN PR BRI,

« python/sglang/kernels/ops/diffusion/sites/nvfp4_bias_gelu_site.py (#3k Bh&1714; £
A infra; Z£A& infrastructure; &5 mark_nvfp4 _bias_gelu_site,
nvfp4_bias_gelu_active, _site_reject_reason, mount_nvfp4_bias_gelu) : &R EFEE ]
TR, REMESE &, ARBRABME, AT skip_bias_add BEBEIRE.,

« python/sglang/multimodal_gen/runtime/layers/mlp.py (#3k %5E2: 25| source; L&
core-logic; &5 _apply_activation) : MLP Ri[@3iZHEKFN&E, #3E _apply activation
G—nk eager SRAEGEIZ, EREAME—FTAAND,

« python/sglang/multimodal_gen/runtime/models/dits/wanvideo.py (#£3k Wan 8 25|
source; £ data-contract; &5 WanGELUMLP) : WanGELUMLP #RIEEM A IER
E TS NVFP4 368, FHEEAN forward 2%,

- python/sglang/kernels/ops/elementwise/bias_gelu.py (#3k JIT 33 ; 35| infra; £&
infrastructure; &5 _jit_bias_gelu_tanh_module, _bias_gelu_tanh, bias_gelu_tanh) :
JIT BREt%E: & diype ZEHERFER, ATEEBKREE custom op M,

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py (1R &g
HmHE; KA source; A core-logic) : I IIEMAREMAEIIZRT| X, £
quality=high 44 B8 B 51 mount/unmount,

. test/registered/kernels/ops/elementwise/test_bias_gelu.py (B3R ZREOMIR; K7 test
: KA test-coverage; 45 test_bias_gelu_tanh_is_bit_exact,
test_bias_gelu_tanh_rejects_unsupported_width,
test_bias_gelu_tanh_rejects_unsupported_dtype) : #& kernel 8 bit-exact 53E 48
23R, BE FP16/BF16 547 shape,



- python/sglang/multimodal_gen/test/unit/test_wan_gelu_mlp.py (13 £EMR; 25
test; M test-coverage; F5 test_wan_nvfp4_mlp_defers_bias_for_gelu_fusion,
test_wan_nvfp4_mlp_does_not_mark_excluded_linear) : B&3F NVFP4 3k &3 / f185
excluded linear RARICHIEERAT Ao

. test/registered/kernels/benchmark/elementwise/bench_bias_gelu.py (#3k {HEEEE;
25 test; KA test-coverage; &5 torch_bias_gelu, benchmark) : &4t JIT ghé&
kernel 5§ PyTorch £4&IER— shape T IMEREXT L3R,

. python/sglang/kernels/ops/diffusion/__init__.py (#3k S HEE; 25| infra; &
infrastructure) : HIF3EEE, ft diffusion BTG —F A,

X5 bias_gelu_tanh_kernel, gelu_tanh, bias_gelu_tanh,
_jit_bias_gelu_tanh_module, _bias_gelu_tanh, _apply_activation,

mark_nvfp4 _bias_gelu_site, nvfp4_bias_gelu_active, mount_nvfp4 bias_gelu,
unmount_nvfp4_bias_gelu, WanGELUMLP.forward

KR F B]

python/sglang/kernels/jit/csrc/elementwise/bias_gelu.cuh
BiE kernel B9ASZHL, BEMEN. PDL XFS5FEEEALFTEH, 2EA PR BMEEXR

3
N
/o

/] Bh4& bias %5 tanh GELU 8 CUDA kernel s B B
/I BRI bias MAEMEIEER dtype, Bi FP32 it& GELU,
/1 LEZ| eager F.gelu(input + bias, approximate="tanh") 894 A% R,

template <typename T, int kVecN, bool kUsePDL>
__global__ void bias_gelu_tanh_kernel(

const T* __restrict__ input,

const T* __restrict__ bias,

T* __restrict__ output,

intb4_t num_vecs,

inté4_t row_vecs) {

using vec_t = device::AlignedVector<T, kVecN>;

device::PDLWaitPrimary<kUsePDL>();
const intb4_t stride = static_cast<int64_t>(blockDim.x) * gridDim.x;

I BAERATENEE, stride BABEENKE
for (inté4_t vec_id = static_cast<int64_t>(blockldx.x) * blockDim.x + threadldx.x;
vec_id < num_vecs; vec_id += stride) {
vec_t x;
vec_t b;
x.load(input, vec_id);
b.load(bias, vec_id % row_vecs);

vec_t result;
#pragma unroll



for (inti=0; i< kVecN; ++i) {
const float x_f32 = device::cast<fp32_t>(x[i]);
const float bias_f32 = device::cast<fp32_t>(b[i]);
const T biased = device::cast<T>(x_f32 + bias_f32); // ¥HEESANLR
result[i] = device::cast<T>(gelu_tanh(device::cast<fp32_t>(biased)));
}

result.store(output, vec_id);
}
device::PDLTriggerSecondary<kUsePDL>();
}

/] 18 E9HEE: REMAFITE occupancy LR grid R
// grid = min(num_sms * occupancy, ceil(num_vecs / block_size))
/] BRNE SR, REFRIENRA IR,
template <typename T, bool kUsePDL>
void bias_gelu_tanh(tvm::ffi::TensorView input, tvm::ffi::TensorView bias,
tvm::ffi::TensorView output) {
using hamespace host;

auto num_rows = SymbolicSize{"num_rows"};
auto hidden_dim = SymbolicSize{"hidden_dim"};
auto device_ = SymbolicDevice{};
device_.set_options<kDLCUDA>();

TensorMatcher({num_rows, hidden_dim}).with_dtype<T>().with_device(device_).verify(input);
TensorMatcher({hidden_dim}).with_dtype<T>().with_device(device ).verify(bias);
TensorMatcher({num_rows, hidden_dim}).with_dtype<T>().with_device(device_).verify(output);

constexpr int kVecN = device::kMaxVecBytes / sizeof(T);
const intb4_t rows = num_rows.unwrap();
const intb4_t width = hidden_dim.unwrap();
CHECK_HOST(rows > 0) << "bias_gelu_tanh: num_rows must be positive";
CHECK_HOST(width > 0 && width % kVecN == 0)
<< "bias_gelu_tanh: hidden_dim must be positive and divisible by " << kVecN;

const intb4_t row_vecs = width / kVecN;

const intb4_t num_vecs = rows * row_vecs;

constexpr intb4_t kBlockSize = 256;

const auto kernel = bias_gelu_tanh_kernel<T, kVecN, kUsePDL>;

const intb4_t occupancy = runtime::get_blocks_per_sm(kernel, kBlockSize);

const intb4_t num_sms = runtime::get_sm_count(device_.unwrap().device_id);

const intb4_t grid = std::min(num_sms * occupancy, div_ceil(num_vecs, kBlockSize));

LaunchKernel(grid, kBlockSize, device_.unwrap())
.enable_pdl(kUsePDL)(kernel,
static_cast<const T*>(input.data_ptr()),
static_cast<const T*>(bias.data_ptr()),
static_cast<T*>(output.data_ptr()),
num_vecs, row_vecs);



}
python/sglang/kernels/ops/diffusion/sites/nvfp4_bias_gelu_site.py
EREREITIRNLI, REPLL A, ABAME, HHk skip_bias_add BERERE,

"IERE Wan NVFP4 bias+GELU Eh&3b &, "
from __future__ import annotations

import logging

import torch.nn as nn

from sglang.kernels.ops.diffusion.sites.quality_gate import QualityGatedFusion
logger = logging.getLogger(__name__)

# £ A QualityGatedFusion, X marker/enabled &1t X4 A El Rt &3k &
_FUSION = QualityGatedFusion(
name="Wan NVFP4 bias+GELU",

marker_attr="_sgl_nvfp4_bias_gelu_site",

enabled_attr="

sgl_nvfp4_bias_gelu_enabled",

def mark_nvfp4_bias_gelu_site(module: nn.Module) -> None:
""$ module FFZA TR fc_in bias HIEREIE R, "
_FUSION.mark(module)

def nvfp4_bias_gelu_active(module: nn.Module) -> bool:
"EWIZIE A HAETATHR GE) RS "™
return _FUSION.is_enabled(module)

def _site_reject_reason(site: nn.Module) -> str | None:
"R EEAERARE; RE None RonT#HH, "
if not getattr(site, "fuse_bias_gelu_tanh", False):
return "site is not an NVFP4 fused-GELU target"
linear = getattr(site, "fc_in", None)
if linear is None:
return "missing fc_in"

from sglang.multimodal_gen.runtime.layers.quantization.modelopt_quant import (
ModelOptFp4LinearMethod,

if not isinstance(getattr(linear, "quant_method", None), ModelOptFp4LinearMethod):
return "fc_in is not ModelOpt NVFP4"
if getattr(linear, "bias", None) is None:



return "fc_in has no bias"
return None

def mount_nvfp4_bias_gelu(root: nn.Module) -> bool:
"R FTRE SIS 1B fc_in 89 bias ZERBIBOEM R, "
sites = list(_ FUSION.iter_sites(root))
mounted = _FUSION.mount(root, reject_reason=_site_reject_reason, logger=logger)
for site in sites:
site.fc_in.skip_bias_add = mounted # it GEMM 3R [E (output, bias)
return mounted

def unmount_nvfp4_bias_gelu(root: nn.Module) -> None:
"EER IR EFTA FRICHE R AR S eager B8R, M
_FUSION.unmount(root)
for site in _FUSION.iter_sites(root):
site.fc_in.skip_bias_add = False

python/sglang/multimodal_gen/runtime/layers/mlp.py

MLP BImZiEEekEN 5, #3E _apply_activation Z&—42 % eager Sat& 82, ZERogE—
BT AANE,

class MLP(nn.Module):
IIIIlIDiT iké/g MLP, %l‘j%é&‘l\iéj—uo nnn

def __init_ (self, input_dim, mlp_hidden_dim, output_dim=None, bias=True,
act_type="gelu_pytorch_tanh", dtype=None, prefix="",
quant_config=None, fuse_bias_gelu_tanh=False):
super().__init_ ()
self.fuse_bias_gelu_tanh = fuse_bias_gelu_tanh
self.fc_in = ColumnParallelLinear(
input_dim, mlp_hidden_dim, bias=True,
skip_bias_add=False, # kA eager B&432; HEFSIIFNE True
gather_output=False, quant_config=quant_config,
prefix=add_prefix("fc_in", prefix),
)
self.act = get_act_fn(act_type)
if output_dim is None:
output_dim = input_dim
self.fc_out = RowParallelLinear(
mlp_hidden_dim, output_dim, bias=True,
input_is_parallel=True, quant_config=quant_config,
prefix=add_prefix("fc_out", prefix),

*

def _apply_activation(self, x, bias, *, use_fused_bias_gelu=False):
"R —EGEAND . L E JIT @hé kernel, TN ER eager, "
if self.fuse_bias_gelu_tanh and bias is not None:



if (use_fused_bias_gelu and x.is_cuda
and x.dtype in (torch.float16, torch.bfloat16)):
from sglang.kernels.ops.elementwise.bias_gelu import bias_gelu_tanh
return bias_gelu_tanh(x, bias)
return self.act(x + bias)
return self.act(x)

def forward(self, x):
x, bias = self.fc_in(x) # #F#HAE11IF0T bias 3E None
x = self._apply_activation(x, bias)
x, _ = self.fc_out(x)
return x

AT K

% PR ZA LA review WTIWERE, RAMKEEMARN Cl €417 (/tag-and-rerun-ci 5
/tag-run-ci-label extra) o FHAN_EBIFRERFEMKIE PR body F: EEH MP4 SHA256 5%
£—3%. 81 i SSIM=1.0. PSNR=inf. LPIPS=0 EER T B& #1325 baseline % LH; FEE
25H quality=high 5 lossless ®WEHR Z% (SSIM 0.9866) fEHNBXIZLF,

- EEmMEITIR AR

R 5 o

c QR FEXREPEUATILA:

1. NAZGE MRS : bias_gelu_tanh &R hidden_dim g EREEKR (FP16 T 16
32 XN 8/16 NuE) , BAXEEr FP16/BF16, MR bias_gelu tanh B
, {B3AAA _apply_activation 7 use_fused_bias_gelu=False 3 dtype RAFERSHHER
3R eager, HILRA Blackwell £ NVFP4 89436 &4 2 EREKIZ,

2. 5BA cublaslLt GELU epilogue B9RE : _WanGELUMLP.forward %
fused_gelu_active 56 F NVFP4 Ei&. % fused_linear_gelu #FE#btE
fused_linear_gelu_tanh, BB fc in.skip_bias_add & NVFP4 [J#%i&E A True, 1B W
F epilogue EHEEH T weight+bias, % skip_bias_add &, AN E R 4T
ARERLERE, ARRTNREET EIWINF,

3. AMD ROCm CI 4. &: PR 89 ROCm 7.2 MR RN LW, PR body RitFHARRA, %
kernel & CUDA JIT, ®BEREM T CUDA CI; EMIARTSE ™ AMD F &=/,

4. bit-exact 1K# FP32 Hait®: WAL x fo bias £ B# FP32 M, BEARR
dtype, /¥ FP32 & GELU, ZIMF M5 eager PyTorch {TA®HKR—3K, FUKIIA
WEEM, MREBEEE shape, ERREIE (40 NaN/Inf) RKEZ. - BFW: PR
£ & diffusion #IEEIZ: Wan2.2 NVFP4 #RZE Blackwell (GB300/B200) k.
quality=high R T, fc_in B bias+GELU #m&, mIRERMEMY 2.95% (K%Y
2.98%) , BEBHEALRE, BRiA quality=lossless BRIZ SR ENMER ZLRZEm, STHEFA
fs, % PR BTR¥IFERT quality-gated fusion BIER, AELELRENZ (Ao
Qwen-Image 8 bias %Uk) AT FTEZEH mount/unmount 5 bit-exact BIEERN, -
RFetRiE: AMD ROCm CI &0 , kernel (X&$F 16/32 FHHFHEE , 5§ cublaslLt



GELU epilogue 1 XEEXE , bit-exact 1&K# FP32 #ait &N fF

KRR EE

« PR #37116 [diffusion] perf: absorb Qwen-Image output projection biases: F A
diffusion PEEEMRAL PR, ¥ bias R / RIKBIELEmMEHE T+, 54 PR K bias EREEE
—3K, WL REBE R,

« PR #36991 [Diffusion] Add exact component precision overrides: 3 % diffusion B4
¥ES quality £4EEAEIE, 54K PR 89 quality=high I 13HL&4 £ R Ak,

« PR #36907 [Diffusion] Enforce component attention backend application: [E A
diffusion BRI XHERFINHZEE, 5 quality gate 8 mount/unmount A%,



