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PATHE

« —A]3E: XPU A FLUX.2 #EARE QK-norm+RoPE, &= HRIR

- WEME: (EEKEIEL layernorm.py F [ELEE4Z gate fidE assert] 9 fallback &3t :
CUDA/XPU & B dtype. shape. contiguity &, T#ERMERERI|IREREZ, RIE
ERMER S, RBEF review #XF Python BEREREFH. @cache_once § C++ RETF
TR, UK REQDIANTTRERXMH] HNERE, HELZFAEIEAEEFRNHEER
EER, BWN—HFEBITLIEE,

THRES B

FLUX.2 B9 QK #M3E5E RoPE RAE XPU EURBEFHT, HEZRKEHE NS kernel
BB 4. PR body PABaE#Rr: [Use fused_inplace_gknorm_rope for FLUX gknorm_rope
to achieve better performancel , FHi8HBRRELE norm + R B
apply_flashinfer_rope_gk_inplace, % 40/56 A QK-norm+RoPE 3t & / #7 XPU L£% 3|7
REE B,

SLIVHFAR
LHTAAN 5 %

1. F&EAEAN: & python/sglang/multimodal_gen/runtime/layers/layernorm.py 8F&
SXF, A _is_xpu 3 from sgl_kernel import fused_inplace_gknorm_rope, 1 XPU
LATEBEBAENTRR S kernel 55,

2. ¥ XPU fused 9°%: & apply_gk_norm_rope 89 CUDA fused 2% Z G is_xpu
A%, FHRELE allow_inplace. g_eps == k_eps. fp16/bf16. norm weight dtype It
BL. head_dim in (64, 128, 256) 5 rope_dim in (32, 64, 128, 256); /5 RALE I
a/k FEERE, ZOXARER g/k BeiEL, BEA XPU kernel E#Ei%EX token/head
stride, REREHEL (chunk MERAFE) , B TAERMFEN,

3. tnE CUDA fallback: apply_gk_norm 8 fused %X ¥
g.is_contiguous()/k.is_contiguous() ¥ GBRIEELHAFE qg.view(batch_size, -1,
head_dim) &#8 view size is not compatible) , fallback M .view(-1, head_dim) 2R .
reshape(-1, head_dim) AFEZ strided fLE, XZHERIRBEAIKLE helper FA KRR
SR,



4. ARAMIZ%Z—: 1 python/sglang/multimodal_gen/runtime/models/dits/flux_2.py #
Flux2ParallelSelfAttention.forward (single-stream ) &, ¥ norm_g/norm_k +
apply_flashinfer_rope_gk_inplace &#t A apply_gk_norm_with_optional_rope, FlF
AEE B apply_flashinfer_rope_gk_inplace import, £4y 40/56 A~ QK-norm+RoPE
v S XPU £33 fused B2,

5. M5 Cl BEE: A PR RIWMIRAH, HEREZKB sgl-kernel-xpu MIMIR; CI #
amd-mi325 .£KZ ck-intel BIAS AKX % (Longlive R num_frames B BEARLE
, B fused op A XPU gate, A& AMD/HIP runner #4T) .

KB
« python/sglang/multimodal_gen/runtime/layers/layernorm.py (#3k V3—{L2; 25|

source; A core-logic; &5 apply_gk_norm, apply_gk_norm_rope,
apply_gk_norm_with_optional_rope) : #/OE B XX #7338 XPU 89
fused_inplace_gknorm_rope % %. #nE CUDA fused B&42# contiguity 51, ¥

fallback M view B&A reshape WA 3EZAEIEEL A,

« python/sglang/multimodal_gen/runtime/models/dits/flux_2.py (iR ¥ 8RR ; K5
source; M data-contract; &5 Flux2ParallelSelfAttention.forward,
apply_gk_norm_with_optional_rope) : JAAMIEEAN: FLUX.2 BRFBEABHRM norm +
flashinfer rope 2 BSZIMK AN E— £ apply_gk_norm_with_optional_rope, & XPU Ei&
BRIZBEL 40/56 A QK-norm+RoPE 3t &,

XS apply_gk_norm, apply_gk_norm_rope, apply_gk_norm_with_optional_rope,
Flux2ParallelSelfAttention.forward

KR BR

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

FEAMIEEN: FLUX.2 BR5EENEM norm + flashinfer rope B2 AN % — £
apply_gk_norm_with_optional_rope, 1 XPU Bh&ERI2BE 4] 40/56 /> QK-norm+RoPE 3k
=]

/AN O

# X python/sglang/multimodal_gen/runtime/models/dits/flux_2.py
# Flux2ParallelSelfAttention.forward H#) QK #E1LH B

# gkv.chunk(...) BR|89Z last-dim ELEHMNE;

# unflatten A (heads, head_dim) J& stride(-1) == 1 {RRMKIL,
# Bt XPU @& kernel "I E&EEIER, THEBERMFE N,

qguery = query.unflatten(-1, (self.local_heads, -1))

key = key.unflatten(-1, (self.local_heads, -1))

value = value.unflatten(-1, (self.local_heads, -1))

cos_sin_cache = None

if freqs_cis is not None:
cos, sin = fregs_cis
# 5XRRARIF—IK: cos/sin $—IK 2D cache, ft fused kernel £
cos_sin_cache = torch.cat(



cos.to(dtype=torch.float32).contiguous(),
sin.to(dtype=torch.float32).contiguous(),

1,
dim=-1,

)

# BRIRGE—EHXZF dispatcher: CUDA & fused B1Z,
# XPU 49 fused_inplace_gknorm_rope, ARXIFHFRE sHEIR,
# M e R R XM B 5 IR &M KA X HIBT,
query, key = apply_gk_norm_with_optional_rope(
a=query,
k=key,
g_norm=self.norm_q,
k_norm=self.norm_k,
head_dim=self.head_dim,
cos_sin_cache=cos_sin_cache,
is_neox=False,
allow_inplace=True,

)

TIP X gL
Review O REBE R ==

« CUDA 12 R0 is_contiguous() SFE: mingfeima B Twhy we need to check this?
this is cuda path.J ; ck-intel ARRFERIIFARE helper FIEELL (chunked) a/k K
A apply_gk_norm, XA IR g.view(batch_size, -1, head_dim) &#t [view size is
not compatiblel , SFRILZELH AE fused. strided 3AE fallback, FE&ZJR CUDA
T A,

« Python BAREFF4ES vs C++ 8 : mingfeima IAA Tthis check is a little bit too long for
python layer. each . in python will spend a tiny fraction of timel , ZEIX3E
head_dim/rope_dim/contiguity R¥&# C++ kernel, R B EEERSE; CaoE bk T
C++ has comprehensive checks. Retain only the basic checks here.] , &% XPU &%
RARY dtype 5§ head_dim/rope_dim £ S EAKE,

« BEEMER forward Bin XPU ®R&4H X% : CaoE wRIXRE
Flux2ParallelSelfAttention.forward fn XPU &R ARE 4R ; ck-intel RITEBER U4
g &EHRX L X, HILIE CUDA BRIATAHILYF perf-neutral (E—12 RMSNorm copy +
flashinfer rope, REZRARZARR) , mAREFL— dispatcher,

« RXEKAH CUDA/XPU B&12: CaoE #iX [Keep the status quo and rename it to
fused_inplace_gknorm_rope for future merging with the CUDA path.] , R+ EH
TODO %%, 1% CUDA fused kernel %3¥ last-dim %4 g/k 5& 3,

« CUDA B&12#73¢ is_contiguous() ST RHIRE M (correctness): fREBF I : ELEMAE
fused in-place kernel, strided #IAE:RRA IR, CUDA BRITARE,

« Python BRI K, B TITE| C++ kernel (design): X4h: XPU 2% R1%E dtype 5§
head_dim/rope_dim £ &% EAKLE, C++ BREERE,



- B @cache_once BV EEREFR (performance): AR mingfeima E W &1L KD
HEAKE, K3|AN cache_once,

- REFAEA forward P XPU R&EQ X (design): REFBAEZSL—E dispatcher, &
%&£ FUKSE layernorm.py.

« XPU 5 CUDA fused B&2KK &3+ (design): &84, X TODO SFRLE: £
CUDA fused_inplace_gknorm_rope % #F last-dim 3%£4L g/k E&FH.

PESE-

- QF&:

1. CUDA #ZERZEVINFE: flux_2.py BREM norm + flashinfer rope B AE
apply_gk_norm_with_optional_rope, BZWIFIEXEM (fallback F reshape BI# N
5JR RMSNorm RERFEN—3K) , BERTHFHEERZTE, FE CUDA MIEYIRIE;
Cl eEEMxAM,

2. XPU %80 contiguity SF: kARAK XPU X X4 AREA stride(-1)==1 &,
ERKBAAEN head-dim FEELLIKE, R C++ kernel IR EEHRTE (
mingfeima BAFAE K [just report error in C++] ) , fTAM fallback ZA hard error
, BREBRIAZANK,

3.BRVEZEENESE: K PRZAFECENETNIR, HEKBINER sgl-kernel-xpu M
R, EVIFLERHE.

4. fallback reshape ¥# 0 : FEELH AT reshape(-1, head_dim) ik —X¥E¥ N, 5I84T
A—KRILEINTEE; BEEREK CUDA fused kernel X 3¥F last-dim contiguous, HEER
A#—HRA (REEE TODO) .

- ¥ MrEESPE diffusion ZESEREL:

« AFPM: XPU £ FLUX.2 #IBMEEEIRA, 4 40/56 A QK-norm+RoPE 35 & / S MABET
T ARE kernel; CUDA AFPATARE, EBRETEELMAREREEE,

« Z%M: apply_gk_norm/apply_gk_norm_rope EHZEAEE, FLUX.2 XhikE Bk
WAEL—E£R— dispatcher, &&Z FUKSKHE layernorm.py, E4F3EF & (#1 CUDA &
Ho%) REKR—L,

- HRA: M5BT XPU FE1E diffusion ZRMEE A, SEVAK XPU B& kernel kB8 (0
#28040) UmRIZFELIRE B,

« QNFotrin: REHRBEALATE  SFOBEENESE  FEL KB C++ R, CUDA 5
XPU @ XfF& 3

KRR EE

« PR #28040 [Intel GPU] DeepSeek V4 8/N: use sgl-kernel implementation of
fused_k_norm_rope_flashmla on XPU: El/& XPU ¥ &Y3—1t + RoPE Ft& kernel S5k
%, {EHAR—H# sgl-kernel XPU &+,

« PR #33536 [diffusion] Fuse DiT FFN tanh-GELU into up-proj GEMM (cublasLt
epilogue) behind quality=high: B — diffusion #I2nE F&M, FEHEL fused kernel KD
kernel Bah5 FiEKE,

b



« PR #33451 [diffusion] FLUX.2 VAE decoder fast path behind quality=high: [E—
FLUX.2 Maethiib A%, HE L sglang/multimodal_gen nfTRHME FRE& 5 ik BR1Z,

« PR #33575 [rotary] Rebuild the shared RoPE cache entry when its buffers are dead:
¥ X rotary_embedding Z2HIEHM, 54K PR #£H apply_flashinfer_rope_gk_inplace %
R



