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JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33886

HATHREZE
« —4)i&E: Z-Image gk-norm E&& Triton NAZ, e2e ##RE 6.4%

< EFESE EIEIE. BOEA: (1) WA Triton B E % aten VALRAF (vec8 lane &
TR + shfl-down butterfly) %] torch.equal; (2) &3 HR&IK .contiguous() #
eI, 18 a/k #ENFEEERE; (3) BT BRI AR RERE— L UHBEREZ LS
MIIE AT AT, BURSKA B TUMHR L), HFBTE B KT bit-exact AR aten LI
BRFAEE, UEIMRAGIRTEUE aten TEN KR EERIT,

THRES B

PR #29742 A& Z-Image }&E, EEETENEIZ (precomputed rope cache) £
allow_inplace=False, & gk-norm & E| eager ZImageRMSNorm $%, PR body B
torch-profiler B %= denoise R TEIFF$H: eager gk-norm 8k 7.9%. a/k .
contiguous() ¥ N & 3.7%. JhsL flashinfer rope Baid 1.0%. BArEE R KT AL E(E
HERTIR T, ARE kernel BIBGXER D FFEH.

LI AE

1. B EME R ESEEMEE: PR #29742 E X3 B A2 E eager ZImageRMSNorm £,
profiler AL gk-norm &5 q/k MIAEEFH, & PR RXE&AB rope-cache EEZ M
fused thAt, HAh rope 4% (fregs_cis) . EMIn TR0 torch.compile 3 E/RER
eager [E3R,

2. $13E bit-exact Triton kernel: ¥ python/sglang/kernels/ops/diffusion/triton/zimage_na
tive_norm.py 528, _gk_rmsnorm_native_kernel, ZALE Z| aten BIEK(E DAG —— bf16
IT128 BET 16 T¥AEMIMEK. lane REAT fp32 Bin 8 NELTFH (FAH k%
bf16 & AN) . shfl-down butterfly Y325, fp32 opmath in eps EHIZ bf16 &N, FEBRH
¥ can_use_gk_rmsnorm_native 5§ _gk_head_token_stride fARIEfR B E (4D LA,
head 3R3E4E. token 344 stride. bf16. head_dim=128. CUDA) , i ZEIRE
None & [E3R,

3. MARIMFEL: zimage.py #3E zimage_native_gk_rmsnorm % forward R &
gk_norm + rope_cos_sin_cache + 3E torch.compile + FF&AF B IR fused B2, B
3T g/k By contiguous #MLIEIRE| kernel RZERK (v AfREB#IN) . fused RINEEH

apply_flashinfer_rope_gk_inplace, positions & X5 eager fallback —3X,



4. ZAMFIT WS #BR 1 I AHER torch.equal SFTRBER (BRIERARLEL KA
2 H fused HEE) ; #X 2 BRiz2FHRES, RABETLNMREE bit-exact 24, #HR
[KE-Bry na:npa

5. MRS IIEELE: #IE test_zimage_gknorm_fusion.py, B strided fused-gkv FLE L
8 bit-exact (torch.equal) 5F %#F# head_dim ER; PR body AH IM+ TERER
JE. E2E PNG md5 mE 2%, UKk H200 MEEFIE (e2e -6.4%)

REEF:

« python/sglang/multimodal_gen/runtime/models/dits/zimage.py (3R ERE . 27
source; £ core-logic; &5 zimage_native_gk_rmsnorm) : Z-Image EHZEL MY
. #F3E zimage_native_gk_rmsnorm 3%, 7 forward B rope-cache % 5| A\ fused
#4125 eager fallback BYZEEHIR, REMMETERL

« python/sglang/kernels/ops/diffusion/triton/zimage_native_norm.py ({3 AZE; K5
source; 2R core-logic; &5 _gk_rmsnorm_native_kernel, _gk_head_token_stride,
can_use_gk_rmsnorm_native, zimage_gk_rmsnorm_native) : PR B9&&: 73
bit-exact Triton kernel _gk_rmsnorm_native_kernel, ZF{L & Z| eager
ZImageRMSNorm #J aten #{8 DAG, FHEFIELE strided fused-gkv M1 /. 5 H
contiguous &%, RUX g/k ¥ N FHH,

« python/sglang/multimodal_gen/test/unit/test_zimage_gknorm_fusion.py (#& B 75055,
. K5 test; EAR test-coverage; 5 TestZImageQkNormFusion, _make_norm,
test_bit_exact_on_strided_gkv_view, test_unsupported_head_dim_falls_back) :
bit-exactness BIEE R4 : HA torch.equal KRE strided fused-gkv LA LHEELE RS

eager ZImageRMSNorm & —3k, #BEZL X#F head_dim BTRIEERITA,

XPE5 . zimage_native_gk_rmsnorm, zimage_gk_rmsnorm_native,
can_use_gk_rmsnorm_native, _gk_head_token_stride, _gk_rmsnorm_native_kernel,
TestZImageQkNormFusion

RERED R B

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

Z-Image ERRPRFEAMH: #FE zimage_native_gk_rmsnorm FE, FE forward By
rope-cache 2% 3|\ fused 8425 eager fallback BRBEZER, REMLAET ERK,

def zimage_native_gk_rmsnorm(
g: torch.Tensor,
k: torch.Tensor,
norm_g: ZImageRMSNorm,
norm_k: ZImageRMSNorm,
head_dim: int,
) -> tuple[torch.Tensor, torch.Tensor] | None:
# Fused per-head ZImageRMSNorm for g/k, bit-exact vs the eager fallback.
# F— Triton launch E#:3% strided fused-gkv ¥1 K, 3RE contiguous (g, k),
# A X FFEHERE None XA A £ eager EIR,
from sglang.kernels.ops.diffusion.triton.zimage_native_norm import (
can_use_gk_rmsnorm_native,



zimage_gk_rmsnorm_native,

q_weight = norm_qg.weight.data
k_weight = norm_k.weight.data
#AERRAKRE: F—WMATHRERR / BEFGREMRERE None
if not (
can_use_gk_rmsnorm_native(q, g_weight, head_dim)
and can_use_gk_rmsnorm_native(k, k_weight, head_dim)

return None
g_out = zimage_gk_rmsnorm_native(q, g_weight, norm_g.variance_epsilon)
k_out = zimage_gk_rmsnorm_native(k, k_weight, norm_k.variance_epsilon)
if g_out is None or k_out is None:

return None
return g_out, k_out

# — ZImageTransformerBlock.forward & 234 (rope-cache 4°%) -—-
# REZHNEIZ (gk_norm + rope &7 + JE torch.compile) iR fused,
# E1bfn torch.compile E3g & K3mER eager &
try_native_gk_norm = (
self.gk_norm
and rope_cos_sin_cache is not None
and self.enable_zimage_gk_fusion
and not torch.compiler.is_compiling()
)
if self.use_fused_gkv:
gkv, _ = self.to_gkv(hidden_states)
a, k, v = gkv.split(
[
self.local_num_heads * self.head_dim,
self.local_num_kv_heads * self.head_dim,
self.local_num_kv_heads * self.head_dim,
1,
dim=-1,
)
# g/k B9 contiguous MLIEIR 4 fused kernel; T NMAIRRIZ BTN
if not try_native_gk_norm:
g = g.contiguous()
k = k.contiguous()
v = v.contiguous()
#...
if rope_cos_sin_cache is not None:
if self.qgk_norm:
fused_gk = None
if try_native_gk_norm:
fused_gk = zimage_native_gk_rmsnorm(
g, k, self.norm_q, self.norm_k, self.head_dim



)
if fused_gk is not None:
d, k = fused_gk
# positions=None Bf5 eager fallback iIEX —3K: #% seglen arange 3 batch £&
a, k = apply_flashinfer_rope_gk_inplace(
a,
K,
rope_cos_sin_cache,
head_size=self.head_dim,
is_neox=False,
positions=rope_positions,
)
else:
g = g.contiguous()
k = k.contiguous()
a, k = apply_gk_norm_with_optional_rope(
ag=q, k=k, g_norm=self.norm_g, k_norm=self.norm_k,
head_dim=self.head_dim, cos_sin_cache=rope_cos_sin_cache,
is_neox=False, positions=rope_positions,
allow_inplace=False, # &3 #29742 3I NBRAE bf16 F(EHIT
)

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

PR B94Z%: #F3E bit-exact Triton kernel gk _rmsnorm_native_kernel, 3ZFfLE Z| eager
ZImageRMSNorm By aten #{E DAG, FHE#EILER strided fused-gkv Y1 /. 5 H
contiguous &%, &K g/k ¥ N F5H,

@triton.jit
def _gk_rmsnorm_native_kernel(
y_ptr,
x_ptr,
weight_ptr,
token_stride,
nheads,
n_rows,
head_dim: tl.constexpr,
eps: tl.constexpr,
rows_per_prog: tl.constexpr,

# Per-head RMSNorm replicating the eager ZImageRMSNorm kernel chain bit-for-bit.
# EZE 5 bf16 4T 128 B aten reduce kernel A 16 FH A EMLINE,

# A lane BATRM 8 NELTH (FH LK bf16 £N) . BM shfl-down

# butterfly V34; FiEPRELRES aten RN R &3 bf16 £,

prog = tl.program_id(0)

row_offs = tl.arange(0, rows_per_prog)

rows = prog * rows_per_prog + row_offs

row_mask = rows < n_rows

# R FA4TE (token, head) HFF, EIFEH fused-gkv By stride Bxthiik

tokens = rows // nheads



heads = rows % nheads
base = x_ptr + tokens * token_stride + heads * head_dim

offs = tl.arange(0, head_dim)

x = tl.load(base[:, None] + offs[None, :], mask=row_mask][:, None], other=0.0)
# aten::pow BYF A LERILENE bf16, BFHA fp32 Ehn

sg = (x * x).to(tl.bfloat16)

# AR tl.split 838 8 TEAK lane BITIMFIHFFF,

# 1RIE fp32 BIWRFFS aten T2 —3K (sO+...+s7)

g = tl.reshape(sq, (rows_per_prog, head_dim // 8, 4, 2), can_reorder=False)

p0, p1 = tl.split(g)

p00, p01 = tl.split(tl.reshape(p0, (rows_per_prog, head_dim // 8, 2, 2), can_reorder=False))
p10, p11 = tl.split(tl.reshape(p1, (rows_per_prog, head_dim // 8, 2, 2), can_reorder=False))
s0, s4 = tl.split(tl.reshape(p00, (rows_per_prog, head_dim // 8, 1, can_reorder=False))
s2, s6 = tl.split(tl.reshape(p01, (rows_per_prog, head_dim // 8, 1,

s1, s5 = tl.split(tl.reshape(p10, (rows_per_prog, head_dim // 8, 1,

s3, s7 = tl.split(tl.reshape(p11, (rows_per_prog, head_dim // 8, 1,
acc = tl.reshape(s0, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(s1, (rows_per_prog, head_dim // 8)).to(tl.float32

2),
2), can_reorder=False))
2), can_reorder=False))
2),

can_reorder=False))

)
acc = acc + tl.reshape(s2, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(s3, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(s4, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(s5, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(sé, (rows_per_prog, head_dim // 8)).to(tl.float32)
acc = acc + tl.reshape(s7, (rows_per_prog, head_dim // 8)).to(tl.float32)

# shfl-down butterfly (half = 8/4/2/1 B AFIZ, S aten B9 warp VL)

acc = tl.sum(tl.reshape(acc, (rows_per_prog, 2, 8), can_reorder=False), axis=1)

acc = tl.sum(tl.reshape(acc, (rows_per_prog, 2, 4), can_reorder=False), axis=1)
).

acc = tl.sum(tl.reshape(acc, (rows_per_prog, 2, 2), can_reorder=False), axis=1)
ssum = tl.sum(acc, axis=1)

ms = (ssum / head_dim).to(tl.bfloat16)

# aten T fp32 opmath LtAn eps, rsqrt £R4EEANE bf16 B 5 B4

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

weight = tl.load(weight_ptr + offs)

# x * rstd YRR bf16 AR5 eager mul —2K, B I weight

y = ((x.to(tl.float32) * rstd.to(tl.float32)[:, None]).to(tl.bfloat16) * weight).to(tl.bfloat16)
tl.store(y_ptr + rows[:, None] * head_dim + offs[None, :], y, mask=row_mask[:, None])

TS R A

% PR AT review ¥iE (review ¥ig R 0) , "E— issue WibEAME#E BBuf IEny CI £,
BAMMEAT TS IRIEFR ORI R AES P B8 1 AT #RER torch.equal TR B
YEAREM (REENKAZEA fused B812) , K 2 (5c9e7df) ¥HBRKR, EIEREHE

: “Drop the global self-check ... bit-exactness is pinned by the unit test instead of a
hidden runtime switch”, X2 —AMEAETEHRE: AIEXNEZTMRABRABRHABRANEEIT X



, HREBITNTHES2REER, NMEHERAX aten LB NBITRERT CI
HTJ_O

« 3ETHY bit-exact BAAMIEE (design): BREBDITHAXESHBRELRHRES, BEREAH
test_zimage_gknorm_fusion.py BEE; kernel 2 aten TAZ/IE CI &8&,

R 5 B

o NS

o FAERAXS aten SZIMEIFES: _gk_rmsnorm_native_kernel ¥# £ Z| aten
reduce_kernel ¥ bf16, head_dim=128 T8 16 F¥MEMAMEK. lane 4T fp32 B
5 shfl-down butterfly JiUF. &3k aten dispatch. MEBATESR GPU FEITAHE
1, bit-exact FREMARIR; R 2 BIREBITHRERE, XE
test_zimage_gknorm_fusion.py BANABIIEX, BEMEAIR (BENEKE. FEESER
D) o

- SEASEE%EE fallback 52 : {X CUDA + bf16 + head_dim=128 + 4D B head 3R¥E4:,
token ¥4 stride B9y A\E fused; EfL. torch.compile. fregs_cis X ZA£ eager.
RMEMRE can_use_gk_rmsnorm_native 3R[E None BREI:E, THFRE,

« MMLIEX T g/k REBEIRRET contiguous(), MiZH kernel E#iE strided ¥/ FFHH
contiguous FK=E; v IREB#E N, FTXFEEL apply_flashinfer_rope_gk_inplace 5%
BARE®M g/k AREERE (KR PR B4 E2E BiE) .

- MEAEURZS UL IE M -6.4% & H200 + 1024x1024 + Turbo 9 # preset HI%R, Hitisy
#ER. T GPU BENIRSFE FTRIE.

« M HUESEEE T T sglang/multimodal_gen 89 Z-Image / Z-Image-Turbo #3%: 2k
A eager BELE T rope-cache EERAMERERAA 6%, BB S5 REMN—K, AP LR
RFEB A, B, torch.compile. EEEMARAF TLER (R eager BIZ) .
SHRIPATI S, % PR 127 —f 9 £ A8 bit-exact fi& eager aten 8 &R BIEREAN
K& + None B3R + MIAEERY, AREERREARR TN kernel 88 (40
MiniMax-H3. GLM-Image B9 RMSNorm &%) ##ft5%; RN —NEES aten /T
ARFFRE B Triton kernel, WRKEAEIFRA, Cl FHE—A CUDA-dependent 27T
MR, (€ CUDA ER3E skip) o

« RFEARIT: bit-exact K& aten A, , BITRHBERBEER , X
bf16/head_dim=128/CUDA 4£2% , torch.compile/ 1t £ ER &2

KRR L

« PR #29742 #29742 185 Z-Image }E (br@RE LT XH#RM#) : PR body BARS| A
allow_inplace=False &%l eager gk-norm £, 27K PR BIMAEMRIKIR; & PR EEHUE
Mz ERL bit-exact BEE

« PR #33923 [Diffusion] Route zimage and hunyuanvideo attention through

USPAttention: RI#EEK zimage.py BUERE AR, ¥ zimage 7B A3EAN USPAttention
, 5K PR EE Z-Image T E N BEREH K,



« PR #32667 [Diffusion] Add K/V-gather sequence parallel attention: A Diffusion #3g
K/V-gather R FHAT3ERAFAE SP2 BRIARH, EFH K zimage.py 7FEAKIRS SP
&, 57 PR B&ah XAa48,



