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PAITHRE

« —A]1E: FLUX.2 #EA bit-exact 7% £ [ 13284, denoise &% 1.2%

- WESME: EEKIL, EAEZ A —R _flux2_residual_gate_add BIFERIEXZIT (—K
MR + miRHAEW) , X2 [ERARBRELFREFRTIEX] WEAR; —& bit-exact I
IEMXBIBOREM (kernel 4k torch.equal — ¥E md5 — Z# X8 A/B )3A) , TEA
MREMRAL PR BIRIRIENR; =25 quality=high #8932 F %49 —bit-exactness ZhAb
REEREFAERARZR ENXBAE, RRAOER, TR XGET,

THRES B

FLUX.2 By transformer &3¢ eager M gate * update + residual + ... X E#ixER,
5 FLUX.1 (#33819) #= ERNIE-Image (#33734) ZR—#R,: FLUX.2-dev A 8
dual-stream + 48 single-stream blocks (hidden 6144) , &% 80 A gate {v &, 50 F 3
4,000 Xt eager Fhn; klein-4B & 40 &, 50 % 2,000 *t, @ residual_gate_add_cuda
W B #29361 MEMA B BEAE LTX-2 BRIARZ EFER, half dtype T o 3ZRAL LI eager
pair B9& N, BENFLLE lossless RIARZR EEERA, REEZE quality 1118, WFAESKTH
H o,

SRR

1. F3E helper 5RZE HIFEN: £ python/sglang/multimodal_gen/runtime/models/dits/fl
ux_2.py TERE AN can_use_residual_gate_add_cuda 5 residual_gate_add_cuda, #3&
BEIRBF L flux2_residual_gate_add fn&e B %

_FLUX2_RESIDUAL_GATE_CUDA DISABLED, helper 891X 2 &M #HEEARNZ, TN
RE eager BRI , 5 #33734/#33819 HBAFAIEL—K.

2. & 5 ANREITIBME: Flux2SingleTransformerBlock.forward B joint 7% (img+txt $f
¥) 1 &, Flux2TransformerBlock.forward # image # attn + MLP 5 text & attn +
MLP # 4 &, £ERM residual + gate * update eager FIXRE#H
_flux2_residual_gate_add M. FLUX.2 BRAKISHRRERE [1, 1, D] 17, T&HK
ERNIE-Image ARFFIMEK contiguous FLIE,

3. ARGBKIBEX: RZARE fpl6/bf16 T bit-exact, fp32 #R3#F eager (B fma WKZERHE
& N) ; #E [B>1, 1, D] B can_use_residual_gate_add_cuda 45 B ahf& % ; 4T
NEERISFHFX—RMEA, B torch.compiler.is_compiling() A EREIZEEM, Frik
X BEER bake 1% fallback——iX 2 torch.compile B2 R Z % MEIIRIL,



4. MERBLE: test/registered/kernels/ops/diffusion/test_residual_gate_add.py & CASES
PN FLUX.2-klein (D=3072) 5 FLUX.2-dev (D=6144) B9ESZ 102412 shape (%n
(1, 4608, 6144)) , SER¥HEE atol=0/rtol=0 FfLKIE; PR body R4 16 passed, ¥
N EIEEE mds —3 (50 5 4 3 preset #H—E, F 10 Jk&MR) KUXK kernel
%% microbenchmark YA (klein 40 sites &1t 1.04 ms/step) »

KBRS
. python/sglang/multimodal_gen/runtime/models/dits/flux_2.py (13t DiT #&; 57|

source; ER® core-logic; 5 _flux2_residual_gate_add,
Flux2SingleTransformerBlock.forward, Flux2TransformerBlock.forward) : #7383
f: #3  flux2_residual_gate_add helper 3N 5 NRETIRME (
Flux2SingleTransformerBlock x 1 + Flux2TransformerBlock x 4) , half dtype T5
eager FM—3, HIERIE lossless BRIAERIR, WEZZEKE,

. test/registered/kernels/ops/diffusion/test_residual_gate_add.py (£ AAZOMR; 5|
test; A test-coverage) : ¥ ERAZRME —EMENR: # 7 FLUX.2-klein (D=3072) 5
FLUX.2-dev (D=6144) BYESZ 102472 shape, FREFRE T atol=0/rtol=0 BFE(LKFZ
B EIEAR shape 3o

XS flux2_residual_gate_add
% RRED By

python/sglang/multimodal_gen/runtime/models/dits/flux_2.py

O E XM i flux2 residual_gate add helper 3N 5 NREITEBEMNE (
Flux2SingleTransformerBlock x 1 + Flux2TransformerBlock x 4) , half dtype T5
eager FfI—3K, HEBESETE lossless BRIAKRIR, WAREKS,

# flux_2.py — FLUX.2 DiT &£ 1#Z8& A0

#

# & FLUX.2 8 transformer block #FFH eager BN

# “residual + gate * update” BEHFFRER. dev MAET&EH 80 N

# gate frE (8 dual x 4 + 48 single x 1) , 50 #®E 4,000 Xt

# D ENEMAZL ST

#

# £ M B #29361 By residual_gate_add_cuda W% (LTX-2 BRIABRIZ
# B2EA) : half dtype TEBE eager A EANZRMA—3K, HEILFTIL
# EEEIH N lossless BRABER, REZE quality="high" 1%,

from sglang.kernels.ops.diffusion.residual_gate_add import (
can_use_residual_gate_add_cuda,
residual_gate_add_cuda,

)

#BEREBERT A NERBEREBITREEEN, BEEARSIE eager,
# BRBRIEREREMEFELIE (—KRME fallback EEX) »
_FLUX2_RESIDUAL_GATE_CUDA_DISABLED = False

def _flux2_residual_gate_add(



residual: torch.Tensor,
update: torch.Tensor,
gate: torch.Tensor,
) -> torch.Tensor:
"8 QAZSERK “residual + gate * update’, 5 eager 2R EZIEM—K,

FRE half dtype: fp32 THRBERESKLER—K fma (FFENE—F) ,
B3R bit-exact 24y, Eib fp32 RMBE eager B2,
NAZBIRATS 8 gate R&$F (1, ..., 1, D]"; #E “[B>1, 1, DI
41t “can_use_residual_gate_add_cuda” 3E4IH B 5hRE eager.

global _FLUX2_RESIDUAL_GATE_CUDA_DISABLED

if (
not _FLUX2_RESIDUAL_GATE_CUDA_DISABLED
and residual.dtype in (torch.float16, torch.bfloat16)
and can_use_residual_gate_add_cuda(residual, update, gate)

try:
return residual_gate_add_cuda(residual, update, gate)
except Exception as exc:
# REFAAERE . £ torch.compile BE bake 1% fallback,
# RERERAMTHRET R FREZIEXERT N,
if torch.compiler.is_compiling():
raise
logger.warning_once(f'Disabling FLUX.2 residual-gate CUDA fast path: {exc}")
_FLUX2_RESIDUAL_GATE_CUDA_DISABLED = True

# eager BRI 5 diffusers BIIEX B2 —K
return residual + gate * update

# Flux2SingleTransformerBlock.forward: Bx& img+txt R A 1 /> gate L&
hidden_states = _flux2_residual_gate_add(hidden_states, attn_output, mod_gate)

# Flux2TransformerBlock.forward: img/txt I H& 2 4 gate L& (attn/mlp) ,
# XAREG BB RALRAR— helper, RIEAERNENMTA—IK
hidden_states = _flux2_residual_gate_add(hidden_states, attn_output, gate_msa)
hidden_states = _flux2_residual_gate_add(hidden_states, ff_output, gate_mlp)
encoder_hidden_states = _flux2_residual_gate_add(
encoder_hidden_states, context_attn_output, c_gate_msa
)
encoder_hidden_states = _flux2_residual_gate_add(
encoder_hidden_states, context_ff_output, c_gate_mlp

i B A
A PR %A reviewer i (review comments A%) , #— comment E4F& BBuf &A1y
Cl T8, HILEA S T RBILT. HEICENRERXRE PR body WAL [E&hikF]



« norm+scale/shift rider # %% : ME— bit-exact BIFEZF 52, norm_scale_shift_native Bt
FRZ Blackwell (capability >=10) , fARIEFEE H200/SMI0, & #33819 KFHIHE
HAE M,

« FLUX.1 89 GELU epilogue companion F3&H: FLUX.2 B8 FFN & SwiGLU (
Flux2SwiGLU) , up-proj EFFA QKV &%, GELU R&RATHBNLE, XFLKF
5 #33734 ek PR #30170 =AAZENERNLE —EA: RIE HEAR
bit-exact] BIRALIR EERIARRIZ, HRK—FELRHL

- T mMET e AAE

PNSESE-A

o S

« BUARRIZIBXEE : X& lossless BRABSAZR EAT A TN EIPRE (BB bit-exact 1EHR)
o MEAABESEEE H200 + bf16/fp16 By kernel %& torch.equal (atol=0) 5 bf16 EE
md5; fp16 RAKT kernel RIGIE, RMEE md5, HAs NVIDIA FERHAZE & 5L
M—EME,

- FRRBBIZTEM: _FLUX2_RESIDUAL_GATE_CUDA_DISABLED S%ZH.
torch.compiler.is_compiling() E#d. can_use_residual_gate_add_cuda 3E£S
fallback QX R AXMEHETNIR, REEFEERFELK,

« F&1K#i: residual_gate_add_cuda & CUDA W4k, 3k CUDA F& (AMD/XPU) ki
£ eager fallback, BLATANKREMRAKE; KRREEEZFEENZANZ, TEN
ISIE bit-exact 4,

« /N shape TithAt: microbenchmark & (1, 512, 3072) gt&/E 13.0 us B&&TF eager
89 12.1 us (0.93x) , EMEMEEREZ; Klein BESIIA -1.2% EUKE, EMRR/N
batch 248 prompt 3 =EEEE,

- EXFFRD: [B>1, 1, D] gate REEBRFERE| eager, LRI FLUX.2 #E B=1 AE

EREF BT ZHFN gate 7.

« AFPM: FLUX.2 2&% (klein 5 dev) EXREBRIA lossless B2 L BanRE, A5
main L% —3 (md5 3E) , T opt-in. & API &k,

« RGN BB R 40-80 JRAEAETS F18] HBM /3R ; H200 klein-4B 50 # denoise
3.358 > 3.318 s (-1.2%) , dev £F D=6144 STNATHEL -215 ms/ E,

« FIBAl: &5 #33734. #33819 —&HLT [bit-exact & — lossless BRIABEZ; 3
bit-exact — quality=high 1] B¥ BHEEMATEN, BEFER (0 Wan, HAth DIT)
3EEL R B 3EE % helper A%,

- RFRARIE: BRIABAREE | fallback BRRDMIREE , RETFEKE , /N shape Ttk
1,

KRR
« 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): &< PR BB #FE#EMR: R—



helper 4. E—FIEMIX (torch.equal + ¥ B md5) ; FLUX.1 #sME T quality=high
B GELU epilogue, M FLUX.2 B SwiGLU FRiEH, R gate X,

« PR #33734 [diffusion] ERNIE-Image bit-exact residual-gate fast path (H200 1024A2
e2e 16.17 -> 15.75 s): #43L kernel %% torch.equal + B & md5 B bit-exact HlI¥E, Fxt
BX 1 PR #30170 MEANNEER; A& PRIFAH helper SRIEMHIN,

« PR #33451 [diffusion] FLUX.2 VAE decoder fast path behind quality=high (H200:
102412 97.6->29.2 ms, 204872 437.2->168.5 ms): FLUX.2 f#aM4R L (
quality=high 113%) , & PR & DiT fllttft (lossless BRIABSIR) , F&EEAMAMR FLUX.2
A 8ER8hNE, PR body BARES BAME B jkr,

« 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=high 735 mount/unmount iXEJR; A& PR BN bit-exact 3%
lossless BRIANBEIZ, 5 #33536 BU3E bit-exact 1K [bit-exact §FRERZ)ARE]
A AR B,



