PR #34126 BEIRLE

sgl-project/sglang

[diffusion] FLUX.1: route the adaLN LN+modulate sites through the bit-exact fused
LayerNorm+modulate kernel (H200 102472 lossless denoise -1.2%, e2e wall -2.9%)
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JRCEEEE: http://prhub.com.cn/sgl-project/sglang/pull/34126

PATHRE

« —AJiE: FLUX.1 B4 LN+modulate A L% lossless, ##i&E 1.2%

- WEMME: EEEIL, BAREERHMB/AN (R rewire —/NXF) , (BEHKRILT sglang
diffusion MIEYMEEE T2 5 %16 quality tier 5 bit-exact B X fIThE. E/TH B EL0
AL RN GRIEZ S, UERATA md5/PSNR thiX B E—F b, ZBINGES #34004.,
#34008, #33819 #i%, TUREER FLUX.1 ALA plumbing % kernel H 2| wiring
BE S,

THRES B

34004 Z|EXR¥ LayerNorm VAL AN lossless B : YEHER
AL E I, torch 2.11 By vectorized_layer norm_kernel (
per-element Welford. count-weighted cuWelfordCombine,
Z ¥4 rsartf. FMA IR%E3%4F) BOARRFeE, Frd lossless
BRIZIRE aten LN + & modulate (NN, =% HBM 4&
3R) o, #34008 BAEZE IR T £ Triton AAZIHE
GLM-Image E¥1E, A PR EHFEA FLUX.1 23 adalN 3k
&, 1t lossless BRELREF bit-exact BI[E BTIRE,

SRR

1. SINAZE ST (python/sglang/multimodal_gen/runtime/models/dits/flux.py) : #3&
*F sglang.kernels.ops.diffusion.triton.layernorm_modulate #y
can_use_fused_layernorm_modulate / fused_layernorm_modulate /
is_plain_layer_norm § X\, FHGIIERKETE _FLUX_FUSED_LN_MOD_DISABLED 5§
_FLUX_FUSED_LN_MOD_VERIFIED, @ 3I&#ELBZEAKEEERIEIZELES,

2. #¥g _flux_fused_In_modulate BEHB &R K. SMESTE CREHR. X affine 8
LayerNorm. Wi%E4)) , HBiZ (shape, stride, eps) ITHELEL: RBIEZLE
torch.compile tracing 5 CUDA graph capture R HE#EBkY GE%E tracing BEHAT
eager 5 host sync) ; EEITEAA RIS eager #



modulate_scale_shift(norm(x), scale, shift) # torch.equal Zxt, BRNMAZLEE,
F—Z 4 KRERAALEAIHRE eager L&,

3. EH _flux_norm_modulate 5% 1KXA (1) bit-exact BE&RA; (2) quality="high"
8 LN-affine fold ({XFERAZARE A KISIELKETE3X) ; (3) aten LN + E#& modulate (
#34004 lossless B&f2) , BEANIEAZE (dual-stream norm1 / norm1_context / norm2 /
norm2_context + single-stream) ENBLAE LB sh4K, Nunchaku X A5k,

4. MRBELE: I test/registered/kernels/ops/diffusion/test_flux_In_modulate.py (75 4T
, JEARE| base-b-kernel-unit 1-gpu-large) . Z¥kfbrashESI3E S IRAY bit-exact B E (
4 CFG batch 53E% token #k) . bit-exact 46T high fold 9L EEE. UK
hidden % 4 1= 0 B guard #£48; REIBBIAIA #34004/#34008 AXEH (21 ANR)
Feksph B,

5. BIE5E & H200 #% #33451/#33536/#33819 thiX (seed 42, 50 #. 10 REREE
mi) Xftb, lossless BFIRIRIIIESTE 18 NMEAR, DenoisingStage F# -1.2%. IRE 3%
-1.5%. e2e wall -2.9%; 40 KBEXZFE— md5 BS #34004 E&AME,

KB
- python/sglang/multimodal_gen/runtime/models/dits/flux.py (13t ¥ HAER; 25|

source; M core-logic; &5 _flux_fused_In_modulate, flux_norm_modulate) : f&&
Mirg — ks XE: #7138  flux_fused_In_modulate BB 5 per-signature & WIS, HEHE
_flux_norm_modulate t£%6%%, it bit-exact BE&NALE lossless BRIAFRIZ 4 3K,

. test/registered/kernels/ops/diffusion/test_flux_In_modulate.py (13 RAZMR; 25|
test; KM test-coverage; &5 _eager, _make_site_inputs,
test_flux_fused_In_modulate_is_bit_exact, test_flux_norm_modulate_bitexact_superse
des_high_fold) : $F3EEME ZFrA FLUX.1 35584 (dual/text/concat/CFG batch) 8y
bit-exact I&1E. bit-exact £%TF high fold BILR, URRAZEAMN guard 4, 1%
IEERABSIZ R R B X BAE R,

XS flux_fused_In_modulate, _flux_norm_modulate

KR Fr B]

python/sglang/multimodal_gen/runtime/models/dits/flux.py

RV — PR Fh S #73E flux_fused_In_modulate B85 per-signature B WEIE, HE
H _flux_norm_modulate 564, it bit-exact Bi&RAZIE lossless BRIARIZ AR,

# flux.py: FLUX.1 adalN 3% =8 bit-exact #&& LN+modulate B8

# EBRERS: —NeRBANSE + —PNERIEZLEE
_FLUX_FUSED_LN_MOD_DISABLED = False

# BIIEEY (shape, stride, eps) &4 : bit-exact & live aten dispatch BB,
# FTABN B L HMEEIBITIRE eager R —K
_FLUX_FUSED_LN_MOD_VERIFIED: set = set()

def flux_fused_In_modulate(
norm: nn.Module,



x: torch.Tensor,
scale: torch.Tensor,
shift: torch.Tensor,
) -> Optional[torch.Tensor]:
"B AL CCLN(x) * (1 + scale) + shift ", 5 eager % bit-exact, FNRE None,

% Triton WAZE I T Y& dispatch A bf16 173 aten LayerNorm W%

(PR #34008) , 1B bit-exact ZiEfTEBME: B MNREH (shape, stride, eps)
BEEREIHSS eager 8K torch.equal X, 1FTLBERKAZH
fast path #E3R eager,

global _FLUX_FUSED_LN_MOD_DISABLED

# BATI: 2RAZA. LayerNorm T affine £, dtype/layout/ IR BN TRA
if (

_FLUX_FUSED_LN_MOD_DISABLED

or not is_plain_layer_norm(norm, x.shapel[-1])

or not can_use_fused_layernorm_modulate(x, scale, shift)

return None
sig = (
x.shape,
x.stride(),
scale.shape,
scale.stride(),
shift.shape,
shift.stride(),
norm.eps,
)
verified = sig in _FLUX_FUSED_LN_MOD_VERIFIED
if not verified and (
torch.compiler.is_compiling() or torch.cuda.is_current_stream_capturing()

# BB XNEE eager §iF1 host sync, FEETEHRIFIBERS CUDA graph
# FIRHEA | BT, WLETEEEKRFE fast path (warmup MBS B 2 RIEIE)
return None
try:
out = fused_layernorm_modulate(x, scale, shift, norm.eps)
except Exception as exc:
if torch.compiler.is_compiling():
raise
logger.warning_once(f'Disabling FLUX fused LN+modulate fast path: {exc}")
_FLUX_FUSED_LN_MOD_DISABLED = True
return None
if verified:
return out
ref = modulate_scale_shift(horm(x), scale, shift)
if torch.equal(out, ref):
_FLUX_FUSED_LN_MOD_VERIFIED.add(sig)



return out

logger.warning_once(
"FLUX fused LN+modulate fast path is not bit-exact against this
"platform's LayerNorm dispatch; falling back to eager”

)
_FLUX_FUSED_LN_MOD_DISABLED = True
return ref

def _flux_norm_modulate(
site: nn.Module,
norm: nn.Module,
x: torch.Tensor,
scale: torch.Tensor,
shift: torch.Tensor,

) -> torch.Tensor:

""*“norm(x) * (1 + scale) + shift™" B=RMHEEE,

&% (1) bit-exact B LN+modulate, lossless BLREEIT;

(2) quality="high" 89 LN-affine fold, X7 PIAZT & P 3K B0 S AT =T 34 ;

(3) aten LN + bit-exact & modulate (#34004 £4 lossless B&42)

out = flux_fused_In_modulate(norm, x, scale, shift)

if out is not None:
return out

if fused_In_modulate_active(site) and can_fuse_In_modulate(x, scale, shift):
return fused_In_modulate(x, scale, shift, norm.eps)

return modulate_scale_shift(norm(x), scale, shift)

test/registered/kernels/ops/diffusion/test_flux_In_modulate.py

TN B EFAA FLUX.1 388284 (dual/text/concat/CFG batch) B4 bit-exact 8.
bit-exact t£56F high fold B9 HK, UKRANZREAN guard 3E4, ERIEBRABEBARAZTHX
PEIETE,

# test_flux_In_modulate.py: Fafk FLUX.1 & LN+modulate RE&425 eager &% bit-exact
def _eager(norm, x, scale, shift):

# eager 5% norm EH#K (1 + scale) 4&#k5 shift 4%

return norm(x) * (1 + scale[:, None]) + shift[:, None]

def _make_site_inputs(shape, chunks, seed):
#IRES FLUX.1 3haM&EMA: x & bf16 BUE, scale/shift & adalN
# YA chunk YIHEY stride FLE, L chunk(6)/chunk(3) B9 &
torch.manual_seed(seed)
batch, seq, hidden = shape
norm = torch.nn.LayerNorm(hidden, eps=1e-6, elementwise_affine=False).cuda()
x = (torch.randn(batch, seq, hidden, device="cuda") * 8).bfloat16()
emb = torch.randn(batch, chunks * hidden, device="cuda").bfloat16()
parts = emb.chunk(chunks, dim=1)



return norm, x, parts[0], parts[1]

@pytest.mark.parametrize(
"shape,chunks",

[
((1, 4096, 3072), 6), # dual-stream E& tokens (102472) , chunk(6)

((1, 512, 3072), 6), # dual-stream A tokens
((1, 4608, 3072), 3), # single-stream ##E, chunk(3)
((2, 300, 3072), 6), # CFG batch. 3FEZE token %k
1.
)

def test_flux_fused_In_modulate_is_bit_exact(shape, chunks):
# B FLUX.1 b8 4% B (shape, stride, eps) &4 ZR40 M E KRNI T
norm, x, shift, scale = _make_site_inputs(shape, chunks, seed=0)
out = _flux_fused_In_modulate(norm, x, scale, shift)
assert out is not None # BRERIZ M ik &
assert torch.equal(out, _eager(norm, x, scale, shift))
assert not flux._ FLUX_FUSED_LN_MOD_DISABLED
assert flux._FLUX_FUSED_LN_MOD_VERIFIED

TSR A

A PR T reviewer ¥ (review_comments_count=0) , W EERBIEELE body 5§
issue WL HFEIFAIA, LW AERZE: 5 #34004 B9 quality="high" LN-affine fold 8% &A——
e IMAFPALE (a. Wk fold; b. fR¥8 A fallback) 7 H200 EHUTREL—EK, RLK%EEF
R fallback LRI EAD torch #2E /GPU £# quality="high", RN ZA 40 TBEE&FHRD
D ERIPEMABER, W& #34004 F drop commit 3. B—NE S EIK (shape, stride,
eps) B4 ME NIRRT, Mtk #34008 BWENLFIREERFH, EWILA bit-exact &
live aten dispatch BB MEMIENZEAE B M.

« quality="high" B9 LN-affine fold RiZMlFRZEZRE A fallback (design): XKAAE b: 8
fold /E4 fallback, 1RIFEAM torch M3 /GPU L&Y quality="high"; % 4E37E(f1a il FR
, ®1E #34004 % drop commit 3,

. lossless BRI rebase Ja1R#F3H3]3% bit-exact (correctness): BRIAEIZ byte-exact 1%
AHA, TREEH

« CI H3ERAE red check 574 PR % (other): REXE 14/14 +
lint/gate/check-changes &%, AFRZE&H,

R 5 B

« A& BOERBRAZREE: FLUX.1T 825 114 A adalN 3k S EeREFERE, (TR HIHR
SPHEKE N ; (B3EITH torch.equal BF + KX ERERFE R $IE B WL L M RE
L+, FEE5RAFES: bit-exact RITYHET aten dispatch B3z, HAfth torch ¥k, GPU =
BEfiik SASS BIMARR, MBS fast path SRR, ThEERZE W, {8 quality="high" &4
fold fallback 4% (4 40 17) 7 H200 LR AZEARE, HIFRALA, EARIEFH: &
MELERHEINE S —K eager BITHES host sync, BIIEHZIEHFRE CUDA



graph capture Z4h; & warmup KRB EZSIE L, capture EHNENELZ SEEIREIR
eager, TRERR—RBIMYIERA, MIRAEX: FELNMEZE hidden % 4 1= 0 BYFE4E,
{BREZ hidden > 8192 B E&, Nunchaku/ EW0 X HFRNMR (RREAIRETIZRZ)

« ¥ AP FLUX.1 BRIA lossless BEAMIMAE (mds BA—3K) BER (H200 SER
%3 -1.5%. DenoisingStage -1.2%) ; quality="high" BFRE#% -0.8%, B high 5
lossless BB £ F#H—HUk%E (PSNR 35.5 -> 34.7 dB) , —HMEHF., A%: SH R
h—RAREEF—R HBM 3R ([1,L,3072] #0&) , ZIERFLTHEEHRR. HR
. HASL T "bit-exact AAZ + RS L E NI + KAER " WEAER, HELIELEMAZK
W B HA DIT/ RS T T EAER; R FLUX 3 —33548 linear+GELU epilogue
WA lossless BEREEH (BRI GELU epilogue R ETF quality="high") »

s MFEFRIE: BOAERBREETE , AR FEEEAMEKRE , 8 NIRIESI NN
quality=high fold 3% & 555

KRR EE

« PR #34015 [diffusion] Sana: bit-exact fused aten LayerNorm+modulate under BCG
(H200 denoise -4.8%): 7~ PR € Ay fused_layernorm_modulate Wi H #34008 3| A3t
7 GLM-Image B3E, #34015 BIZAAZE Sana EH B —RA; A& PR BB B At IREE
#34015 XX AZ89ZML (hidden % 4 == 0. LEFR 8192)

« PR #34085 [diffusion] Clean up kernels and shared fast paths: 4~ PR rebase /Zi&E
#34085: eager 5EMBEANBLIER _flux_modulate BA modulate_scale_shift(norm(x),
scale, shift) B3, HMHZ BIHLNK =,

« PR #33819 [diffusion] FLUX.1 bit-exact residual-gate fast path + tanh-GELU epilogue
behind quality=high (H200 e2e -1.1% lossless / -4.3% high): R—X#8y_E—%
FLUX.1 #4k, ZEIL T mount/unmount #iX5 benchmark thiX (seed 42. 50 #. md5
BRE) , A PRIBAFRME bit-exact BIEH IR,

« PR #33536 [diffusion] Fuse DiT FFN tanh-GELU into up-proj GEMM (cublasLt
epilogue) behind quality=high (Qwen-Image 102472 denoise 12.36 -> 12.05 s on
H200): quality tier A& 5 GELU epilogue ThiXByF#A%EM; A PR #/8 FLUX.1
quality=high 5 lossless B ZF# —UKE (XHE| linear+GELU epilogue)



