PR #34446 TEIRE

sgl-project/sglang
[rotary] Fix the fused Qwen3.5 RoPE kernel discarding mrope height and width
& 3tntiE: 2026-08-30 15:37

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/34446

PATHRE

. —4)3E: 1B & fused RoPE ZF mrope & /ERE LR
- WEME: BEEREIR, AHE kernel BS rotary BEEEMNE A, X7F 4 MMt
1. A MROPE: tl.constexpr X4 1-D 5 mrope 45tt, BEEE bug X AHik 1-D MEE (
A benchmark $3ELIE)
2. fTEEER positions.stride(0) MAZE 3, 3&%Z CUDA-graph decode MSE buffer 711
F1To
3. _build_axis_map ¥ =#ARUKSK AL —RA, A _legacy_axis_map FREIHTIH
kernel BI3INE o
4 MRFEERA=ZSETARNME (t!=h!=w) RFER RIK row 0'% bug, HEIH
CUDA-graph 8 buffer Y1 3%,

Th RES EAL

PR body BAFAIE HARE: fused gk _gemma_rmsnorm _rope_gate XA token RinZE—AMuL
E, MZHEA Qwen3.5 AN mrope positions & [3, T| (B4T—/N4) , R R%E row
0, Ef% token @IRIZET AL E RS, height/width WEF. %R ARZ flag 1R,
_is_cuda and attn_output_gate (BRIA True) T CUDA LFrAE#WREXR#ESHT,; XK
token ZATHE AT IAX AR EAETOIE R B 2 &L,

IS

SR AR

BE LB

1. Triton kernel B (python/sglang/kernels/ops/attention/fused_gk_rmsnorm_rope_gate.
py) - _fused_gk_rmsnorm_rope_gate_kernel #3 mrope_axis_map_ptr.

stride_pos_axis § MROPE: tl.constexpr =N&#; MROPE 4% T, & rotary lane
3% mrope_axis_map_ptr + rot_offs S FTE3, FHLL axis * stride_pos_axis + token
AL position 33k, - fTEE®H positions.stride(0) AR AEEE 3, EA
CUDA-graph decode &4 mrope_positions|[:, :num_tokens] BRI H 5% buffer B4F4T

, 4T stride 732 buffer t94TEE, - MROPE R4miZFHAEE, 1-D BARMREMIEL, 3
ANFSN launch, RHFH B, - fused gk _gemma_rmsnorm_rope_gate Python A0 $73¢
mrope_axis_map ¥, HM 4 HBFFERIS: positions.dim() in (1, 2). mrope 5§ map
SARITHEI. [3, T] & T 43%4. map KEET rotary_dim // 2,



2. RERIBE (python/sglang/srt/layers/rotary_embedding/mrope.py) - {BEXRH
mrope_interleaved_glm X ¥3& axis_map B9ZBEE, ZARIEIL A% build_axis_map,
BEZ=MAE: GLM round-robin. Qwen % interleaved. contiguous section split; ik
B8 axis_map Z&—EMA buffer, - F3E legacy axis_map property: RA GLM TFik
El map, forward_triton 5§ forward xpu A€, FRiE triton_mrope fused Fagtsh
sgl_kernel.multimodal_rotary_embedding kBB A S Z R REL— K, -

Ernie4 5 VLRotaryEmbedding B build_axis_map &RE None, BEA Ernie & h. w.
t IF % mrope_section, 5+ builder B9 t. h. w BRI HE, BB HEREN,

3. MARERE (python/sglang/srt/models/qwen3_5.py) -

Qwen3 5AttentionDecoderlLayer.forward_prepare_cuda_fused #EIEH fused kernel B
% positions.dim() == 2 £EN self.rotary_emb.axis_map, —ITKENMEZESEIREILE
"ZE| map,

4. MIRE WIEELE - #F3E test fused gk _rmsnorm_rope_gate.py: *t 1-D positions F
gemma_rmsnorm + neox_rope & LIMITEL; X mrope A
MRotaryEmbedding.forward_native 5%, % 5|& % interleaved/contiguous B [11,
11, 10] fa [24, 20, 20], #4E positions M 4 fE3E buffer £1 ) L& CUDA-graph 4T
stride; HM 1-D 5§ map REEWIEEAE MM AssertionError, - F3g
test_mrope_axis_map.py: H select_by_axis F—5 apply_interleaved_rope. section
split Xtt; pinned GLM 8y round-robin JifF (HE R kernel RSN ; TIEIE GLM Y
_legacy axis_map A None. Ernie 8§ axis_map A None, - PR body %4H B200 E#¥E
EEMaEEIE: BER h #iRE 5.891. w3 19.875 (bf16 TR 0.0625) , BEE=%
SIB|TR; BARE A RET, BER=/MANIE x1 #EZE 800, BEFE unfused
SERIZE 8 px UA; mrope FFLRATE 3072 tokens B A -0.08%. decode 32
tokens Bt A +0.11%,

R

- python/sglang/srt/layers/rotary_embedding/mrope.py (13t iE¥4m%5; 25| source;
A core-logic; &5 _build_axis_map, _legacy_axis_map) : axis map %—HiE 2 ARE
£ NEIEBRAZS: £ GLM-only 8 map ¥iz&EZME| =MA G, FHiRfd
_legacy_axis_map FEE#TIH kernel I ZE Fo

« python/sglang/kernels/ops/attention/fused_gk_rmsnorm_rope_gate.py (i Eb-& W%
; 23| source; EA core-logic; &5 fused_gk_gemma_rmsnorm_rope_gate,
_fused_gk_rmsnorm_rope_gate_kernel) : bug BISZFrA A H; kernel 32 axis map Nk
mrope fL B BB E T 3%, BEANOFE mrope BAKE,

- python/sglang/srt/models/qwen3_5.py (1R #RBEL: K5 source; £
data-contract; &5 forward_prepare_cuda_fused) : —fTHEXRRE fused FEIR{TRTIE
axis_map 1% kernel, Z1& 8 SZFRAKRBERMAD,

. test/registered/kernels/ops/attention/test_fused_gk_rmsnorm_rope_gate.py (iR &
REOMR; K5 test; LR test-coverage; &5 TestFusedQKRMSNormRoPEGate,
gemma_rmsnorm, neox_rope, build_mrope) : ¥ kernel ZXEFENR: BZE 1-D =
)3. mrope 5§ forward_native X3, IEEZME -map AEFEL, LUK CUDA-graph 4T
stride £,



. test/registered/rotary/test_mrope_axis_map.py (#E3R RN R; L5 test; LR
test-coverage; {45 TestMRopeAxisMap, build_mrope, select_by axis) : BIE=FHFH
B axis map 58 % A —3K, pinned GLM round-robin JiiF, 3F#4IA Ernie opt-out 5§
legacy map 4,

XS _fused_gk _rmsnorm_rope_gate_kernel,
fused_gk_gemma_rmsnorm_rope_gate, MRotaryEmbedding._build_axis_map,
MRotaryEmbedding. legacy_axis_map, Ernie4_5 VLRotaryEmbedding. build_axis_map,
Qwen3_b5AttentionDecoderlLayer.forward_prepare_cuda_fused

KR Fr B]

python/sglang/srt/layers/rotary_embedding/mrope.py

axis map G—HE R ARG ENEIERAZS: 3 GLM-only 8 map Mi&EZMLR=MA R, HF
#ft _legacy axis_map FREFTIA kernel BN E Fo

# EE G rotary lane BN (t/h/w) A TEIRZOHIE,
# ZMARRE lane JTBMNARR, S—UKSKEXEE,
# fused kernel 7 8E3%%hHER mrope L&,
def _build_axis_map(self) -> Optional[torch.Tensor]:
""Which of the temporal, height and width axes owns each rotary lane."""
if not self.mrope_section:
return None
section = self.mrope_section
num_pairs = self.rotary_dim // 2
assert (
len(section) == 3 and sum(section) == num_pairs
), f'mrope_section {section} must be three axes summing to {num_pairs}'
if self.mrope_interleaved_gIim:
# GLM XH round-robin, fEHFFHEREBKT; HHEZE kernel EERSL,
# EWIT R AR pinned, FTIEEEX L,
axes = []
spent = [0, 0, 0]
for lane in range(num_pairs):
axis = lane % 3
while spentlaxis] >= section[axis]:
axis = (axis + 1) % 3
spentfaxis] += 1
axes.append(axis)
elif self.mrope_interleaved:
# Qwen % interleaved: t %o diifh, h. w #% 3 T KREER,
axes = [0] * num_pairs
for axis in (1, 2):
for lane in range(axis, min(3 * section[axis], num_pairs), 3):
axes[lane] = axis
else:
# contiguous: % section M8, EFMT—K split + cate
axes = [axis for axis, size in enumerate(section) for _ in range(size)]



return torch.tensor(axes, dtype=torch.long, device=self.cos_sin_cache.device)

# |H kernel (triton_mrope_fused / sgl_kernel.multimodal_rotary_embedding)
# AR GLM 8 round-robin, 3E GLM & /4k4iUk None, &N ARATAL,
@property

def _legacy_axis_map(self) -> Optional[torch.Tensor]:

"""The map only where the older rope kernels read it; one is out of tree.
return self.axis_map if self.mrope_interleaved_glm else None

python/sglang/kernels/ops/attention/fused_gk_rmsnorm_rope_gate.py

bug BISZPR&k £ H; kernel 32 axis map ME mrope LB BB E F 3%, BEAOHIE mrope
HARE
# %/ rotary lane %& axis map, HZEECRBT t/h/w F—1T,
# BI%4T stride” EALiZ token EiZ% LB E,
# 4T stride EEKEB S (positions.stride(0)) fARZHE%k 3,
# B A CUDA-graph decode &M [3, max_num_token] buffer Eik
# mrope_positions[:, :num_tokens] 8981/, 1TEEIE buffer BY4TEE,
# rot_offs B YE] lane BIFERE T AR, rot_mask BE#k rotary_dim Z /N ER,
if MROPE:
axis = tl.load(mrope_axis_map_ptr + rot_offs, mask=rot_mask, other=0)
pos = tl.load(
positions_ptr + axis * stride_pos_axis + token,
mask=rot_mask,
other=0,

)

else:
pos = tl.load(positions_ptr + token)

cache_off = pos.to(tl.inté4) * stride_cos_t
cos = tl.load(

cos_sin_cache_ptr + cache_off + rot_offs, mask=rot_mask, other=0.0
).to(tl.float32)

Wi AL

PR ©#2 review_comments_count = 0, BAENRBESEIL, BE—HZENRE BBuf:

APPROVED, i Great fix, thanks.”, Cl B gongy % R&#2 /rerun-test (BER

dispatch 422 £WJEERKI) , BZ kernel. rotary. mrope § VLM AR 3%4 8 MNR
&2 1-gpu-h100 5 ubuntu-latest £%k; 18 PR body ¥ base 5 AMD ROCm 7.2 Ft&A5

RN, IK¥ bypass-fastfail Fr&HAT.

« CI £ mrope/rope/VLM A %MK, (other): 1-gpu-h100 3 AR5 ubuntu-latest 5 4N
RAERERL; PR & AK base CI 5 AMD ROCm 7.2 13 R4, % bypass-fastfail #4T.

cB—EAZEN: HEHME (other): PR & A main.

R 5 B



- R

« BRIARRZRITHZM: Qwen3_5AttentionDecoderLayer.self _attention # _is_cuda and
attn_output_gate (BRIA True) FTLFEME fused kernel, ABAXMBESKZE CUDA
FFRrAREIERE RoPE i, XBTEMRMGE, B5ERAEELERL—K, ZHIK
FMBMENERRERTEER,

- HERAERIE: _build_axis_map F&& mrope_section # t. h. w HF; Ernie B E
B, ERRXIBENEINFARMSICES, KEREAE IR axis map.

« |8 kernel 4y: legacy_axis_map R&E GLM TiR[E map, ZHREAIE GLM ERthE
FH map 154 triton_mrope_fused 2 sgl_kernel.multimodal_rotary_embedding, %
BIRIT 2B BRIE None, ZEE X &BK,

- EEMME: ANBER positions.stride(1) == 1, X 2-D mrope #MIARSEAR; £k
kEBRENEZELEB S EHE assert, BT fail-fast, REFE,

MRS CI BEERDO: # kernel MRFMAE 1-gpu-large CUDA L,

HIP/XPU/CPU/NPU %A 3 ACRMEBREGMNIR (X4 % & forward_native, RZ
{BREIE) ; AMD ROCm 7.2 CI REHLLRESE N

- FHMEH: CUDA k£ Qwen3 5ForConditionalGeneration 5
Qwen3_5MoeForConditionalGeneration BIFFA & EIERK, Mh/w B EHERRE
NIZRES mrope LFRIERE; XA -only &K, HIP/XPU/CPU/NPU 4%, UXRERR—
B8 gwen3_5 mtp. minicpmv. interns2preview &M,

- EEBERTNH: AROAREMNS BENZFERBESEMN (PR IHIEHRFAIMNEE x1 =
800 T AMEIR AN, #I unfused B&AR) , MASZHESELETEE)A,

« MEBERSME: mrope BFLEA lane £—R intb4 LB ME, SZMIT prefill 3072 tokens
5 decode 32 tokens By launch BtE]&MaZ) +0.1%, + &R,

« T2 axis_map KA MRotaryEmbedding MfaZiamd, B4 H M fused kernel =
UE#ZEEMA; _legacy_axis_map A8 kernel ¥I5E 7 ZRELR, BEEREXAR,

o NFEARIE: BOBRARTE |, BRIARMZITAZMN , MEREMRIZ , |H kernel 4, AMD 5
base Cl k&%
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