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SENIRAR
KA HAATHE:

1. 3% Qwen3 X #& RoPE &%k (cosmos3video.py) : #¥ apply_gwen3_gk_norm_rope
(AAREH apply_gk_norm_rope) . _apply_agwen3_rope_from_cache (ETF#Wit&E
cos/sin f half-split #E%) #o _apply_gwen3_gk_norm_rope_split (4& norm FHH#Xd
rope, TEAEIREKR) , TEAE forward RIBITEER LTS KO BKRZ,

2. B Qwen3VLTextRotaryEmbedding (mrope.py) : 1ZEX _normalize_position_ids #n
_compute_interleaved_freqs A JEEH forward F45; #3E build_rope_cache_inputs 7
Yk, HEEARFTAT fused kernel By3E%: cos/sin BRKBMMNE RS, BAESIE
AR EE T EME,

3. #38 apply flashinfer rope_gk_inplace (utils.py) : X3 g 7 k L#HF4E (GQA 37
) IR E—HKMARER rope_dim KIE; FIEFIFEREK apply_rope_prefix, RIFER
DHE (BT rope_dim) RFMER, HRKBERIFRHE, 2 half-split rope (RIEATRIF
A HIE Ko

4. @ apply_gk_norm_rope (layernorm.py) : 70 cos_sin_cache R, #HE. &&—
B E; X positions MINE R device/dtype ¥i%; MEMRIEEULZHFF GQA FHARRE
L #K



5. vocoder_loader.py #/IMEE . LKL ZEMRER pipeline BLE F18 T ML EABRIAE,
MARE FfE: BMET kernel #EE (4x 1NR) F2 e2e MEEEZKIE GREE -3.27%) , KT
HEE TR

KX

« python/sglang/multimodal_gen/runtime/models/dits/cosmos3video.py (3R DIiT A ;
%5 source; A data-contract; fF5 _apply_gwen3_gk_norm_rope,
_apply_gwen3_rope_from_cache, _apply_gwen3_gk_norm_rope_split,
_compute_rope_fregs) : B EX M, #HE Qwen3 Ni& RoPE HER, BKEIBANE
forward, EEXEES norm+rope 4 E KA,

« python/sglang/multimodal_gen/runtime/layers/rotary_embedding/mrope.py (#3k hets
HmtD; KA source; ER core-logic; 45 forward, _normalize_position_ids,
_compute_interleaved_fregs, build_rope_cache_inputs) : Qwen3 #EEHANLEHN, 12
BRAFAIEFHFE build_rope_cache_inputs AT fused kernel &4 K.

« python/sglang/multimodal_gen/runtime/layers/rotary_embedding/utils.py (13 HE% %R
T E: 25| source; FEA core-logic; 5 apply_rope_prefix) : i
apply_flashinfer_rope_gk_inplace, *3F g_heads != k_heads (GQA) , 3FIA
apply_rope_prefix B8 & kAL IE IR0 4 & 6O eSS

« python/sglang/multimodal_gen/runtime/layers/layernorm.py ({3 J3—{LE; 25|
source; 2 core-logic) : fE apply_gk_norm_rope BIMI AR AR E—BMERE,

» python/sglang/multimodal_gen/runtime/loader/component_loaders/vocoder_loader.py
(FE3k M E; £5| source; A core-logic) : #/IMEE . class_name A None BtH{E A
pipeline Bt B F B4 4244 1F A BRIA(E,

KBS _apply_gwen3_gk_norm_rope, _apply_gwen3_rope_from_cache,
_apply_gwen3_gk_norm_rope_split, build_rope_cache_inputs, apply_rope_prefix

KBRAL B EX
python/sglang/multimodal_gen/runtime/models/dits/cosmos3video.py

A E S, #3E Qwen3 RS RoPE BRI, B¥EEANE forward, BEXEES

norm+rope 4% & K12,

def _apply_gwen3_gk_norm_rope(
g: torch.Tensor,
k: torch.Tensor,
g_norm: RMSNorm,
k_norm: RMSNorm,
head_dim: int,
cos_sin_cache: torch.Tensor,
rope_cadche_positions: torch.Tensor,
) -> tuplef[torch.Tensor, torch.Tensor]:
# AAREE apply_gk_norm_rope, is_neox=True X half-split
return apply_gk_norm_rope(
g=g.contiguous(),
k=k.contiguous(),



g_norm=g_norm,
k_norm=k_norm,
head_dim=head_dim,
cos_sin_cache=cos_sin_cache,
is_neox=True,
positions=rope_cache_positions,

def _apply_gwen3_rope_from_cache(
g: torch.Tensor, k: torch.Tensor, cos_sin_cache: torch.Tensor
) -> tuple[torch.Tensor, torch.Tensor]:
# BEEMTTE® cos/sin BN A half-split RoPE
batch_size, seq_len = g.shapel:2]
half = g.shape[-1] // 2
cos = cos_sin_cachel:, :half].view(batch_size, seq_len, 1, half).to(g.dtype)
sin = cos_sin_cachel:, half:].view(batch_size, seq_len, 1, half).to(qg.dtype)
al, a2 = ql..., :half], gl..., half:]
k1, k2 = Kk[..., :half], k[..., half:]
g_out, k_out = torch.empty_like(qg), torch.empty_like(k)
g_outl..., :half] = g1 * cos - g2 * sin
g_out[..., half:] = g2 * cos + g1 * sin
k_outl..., :half] = k1 * cos - k2 * sin
k_outl[..., half:] = k2 * cos + k1 * sin
return g_out, k_out

def _apply_gwen3_gk_norm_rope_split(
g: torch.Tensor,
k: torch.Tensor,
g_norm: RMSNorm,
k_norm: RMSNorm,
head_dim: int,
cos_sin_cache: torch.Tensor,
) -> tuplef[torch.Tensor, torch.Tensor]:
# A B2 % norm, BRA rope
a, k = apply_gk_norm(g.contiguous(), k.contiguous(), g_norm, k_norm, head_dim)
return _apply_gwen3_rope_from_cache(q, k, cos_sin_cache)

python/sglang/multimodal_gen/runtime/layers/rotary_embedding/mrope.py

Qwen3 TEFERALEH, REBAFKFHIEIFHFE build_rope_cache_inputs AT fused
kernel 774 o

@torch.no_grad()
def build_rope_cache_inputs(
self, position_ids: torch.Tensor,

*

, cache_dtype: torch.dtype | None = None
) -> tuple[torch.Tensor, torch.Tensor]:

# it # interleaved mRoPE MK, REHEK cos/sin &

fregs = self._compute_interleaved_fregs(position_ids)



cos = fregs.cos() * self.attention_scaling
sin = fregs.sin() * self.attention_scaling
# ZHEE cache_dtype, SLHIRBEE float REFHAEE
if cache_dtype is not None and cache_dtype !|= torch.float32:
cos = cos.to(cache_dtype).float()
sin = sin.to(cache_dtype).float()
# BHEEA [total_positions, head_dim] %L F
cos_sin_cache = torch.cat((cos, sin), dim=-1).reshape(-1, self.head_dim)
cos_sin_cache = cos_sin_cache.contiguous()
cache_positions = torch.arange(
cos_sin_cache.shape[0], device=cos_sin_cache.device, dtype=torch.long

)

return cos_sin_cache, cache_positions

python/sglang/multimodal_gen/runtime/layers/rotary_embedding/utils.py

#3& apply_flashinfer_rope_gk_inplace, X#F g_heads != k_heads (GQA) , 3IA
apply_rope_prefix JG#R R $ALIE A0 4 Z BT HE o

def apply_rope_prefix(x: torch.Tensor, num_heads: int) -> torch.Tensor:
# ¥ x BFA [bsz*seqlen, num_heads, d]
x_flat = x.reshape(bsz * seqglen, num_heads, d)
# (AT rope_dim 45 AR
x_rot = x_flat|[..., :rope_dim]
out_rot = torch.empty_like(x_rot)
cos_b = cos.unsqueeze(-2) # [bsz*seqglen, 1, half_size]
sin_b = sin.unsqueeze(-2)
if is_neox:
# half-split R&: FH%E
x1, x2 = torch.chunk(x_rot, 2, dim=-1)

out_rotl[..., :half_size] = x1 * cos_b - x2 * sin_b

out_rotl[..., half_size:] = x2 * cos_b + x1 * sin_b
else:

# BN

x1 = x_rot[..., ::2]

x2 = x_rot[..., 1::2]

out_rot[..., ::2] = x1 * cos_b - x2 * sin_b

out_rot[..., 1::2] = x2 * cos_b + x1 * sin_b

if rope_dim == d:

return out_rot.view(bsz, seglen, num_heads, d)
# {XEH#RT rope_dim %, E¥JLORFAE
out = x_flat.clone()

outl..., :rope_dim] = out_rot

return out.view(bsz, seglen, num_heads, d)
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1o
3. GQA XFWARZLFEE: apply_flashinfer_rope_gk_inplace %4 g_heads !=
k_heads BY3&#&IE Triton B3R, REAA Flashinfer RAESII, TaREEKRAENMERER
&,
4. BEIRK: RAFABENINIRTE SGLANG_ENABLE_FUSED_QKNORM_ROPE i
, BRAF B, mRAFEAXA, BEALBRKREZE, HRETHRERYMERME, - M.
P& : Cosmos3 HRIMEIERFIR AL 3-4%, LeeTlt, TEBKREEX . A
R X" sglang/multimodal_gen #&3kHH) Cosmos3 A& AAD, HAER (do
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