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PATHRE

« —/)3E: Cosmos3 T2I # A fused QKNorm+RoPE, B300 #Z3& 4 13.4%

 BESNME: EERIE: BB T WFAIEMREMRMAFRE bit-exact 1IBX, FAERNTFE (
CUDA / 3E%%i% / 3 SP / _gen_layers_torch_compiled) #8204, %5+
can_use_fused_inplace_gknorm_rope 8] gate &MU KR &1 dtype IRATURSRKEGB Y, X
o2 FE R T EANER,

Th RES EAL

PR body 34 Cosmos3 video BEZ{#H fused QKNorm + RoPE, 1B T2I A image B2 EE
t 8] BF16 round mifE B &M QKNorm. RoPE. KV Bi#E#iE L, #E fused kernel B
*#Z rounding R, ELA PR & Cosmos3 T2I #FEA fused B2, #FWHRZEE cache
cast 5%k KV packing launch,

SCEL AR
LA =2

1. %5 fused BRIZFJBEREFF % & python/sglang/multimodal_gen/runtime/models/dits/co
smos3video.py ¥, A _apply_gwen3_gk_norm_rope.
_apply_gwen3_gk_norm_rope_pack_kv K& GEN 7EFEAE forward G xR FSEK
round_norm_before_rope (BXiA False) , HFEEX apply_gk_norm_rope /
fused_gknorm_rope_pack kv, f£ fused WAZBEE I, split B&1RH9 BF16 BXEE X,

2. BT TR A T21 fused #42: Cosmos3 £F forward &,
round_norm_before_rope=T==1; use_fused_gk_norm_rope ZE T > 1 8% E CUDA.

JE torch.compile. KXt gen_layers &i%. ¥ SP. can_use_fused_inplace_gknorm_rope
RERFR, RE T ==1 BEXR%EZEN, ¥ build rope cache inputs iREH rounded
cos_sin_gen 1ZHI .to(hidden_gen.dtype) A cached_gen_rope_inputs, #EH&FAN

GEN layer E£ cast,

3. AR FRASHAIEYVINIR . #E python/sglang/multimodal_gen/runtime/pipelines_core/
stages/model_specific_stages/cosmos3.py B _maybe_enable_torch_compile $i% &
transformer._gen_layers_torch _compiled = True, f#£%w%¥/E 8 GEN layers 4k4L+
compile-safe By split B842; 7 test/registered/kernels/ops/diffusion/test_gknorm_rope.
py #F3E test_gknorm_rope_pack_kv_preserves_split_bf16_rounding, HA torch.equal &



iE fused B3R5 split BIZRFMN—K,
RS

« python/sglang/multimodal_gen/runtime/models/dits/cosmos3video.py (iR BEE . %
% source; EA core-logic; 5 _apply_gwen3_gk_norm_rope,
_apply_agwen3_gk_norm_rope_pack_kv, forward) : ZAERI KRS Hrig
round_norm_before_rope £33 3% 4% fused kernel, AETF forward BH T2I fused
QKNorm+RoPE+KV-pack B&4Z, RIBIRRTURSK RoPE &% dtype.

. test/registered/kernels/ops/diffusion/test_gknorm_rope.py (iR WAEMIR; K5 test;
KA test-coverage; 5 test_gknorm_rope_pack_kv_preserves_split_bf16_rounding)
CFEEYINIR, A split 12 (fused_inplace_gknorm + rotary_embedding) 1A 5%

, &I fused_gknorm_rope_pack_kv 7 round_norm_before_rope=True Bt#H F IS
, 7 bit-exact BAM K BEIRE,

» python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/c
osmos3.py (B3R FK&; 23| source; ER core-logic; &5
_maybe_enable_torch_compile) : f£ torch.compile GEN layers Bt+iZ B
transformer._gen_layers_torch_compiled #r&, H{RRIFZ AL E compile-safe B
split B&12, # % fused inplace kernel # A %iFRE,

XS _apply_gwen3_gk_norm_rope, _apply_gwen3_gk_norm_rope_pack_kv,
forward, test_gknorm_rope_pack_kv_preserves_split_bf16_rounding

KR F B]

python/sglang/multimodal_gen/runtime/models/dits/cosmos3video.py

R RS #38 round_norm_before_rope S#F#3&E1E fused kernel, A EF forward
B A T21 fused QKNorm+RoPE+KV-pack B&42, [EBRAETUEL RoPE £ dtype,

# Cosmos3 £F forward F1, X T ==1 (T2]) BAHXE fused BIZNXEEH Z,
# round_norm_before_rope #RiE fused RNAZSLM BF16 BRE B RoPE,
# N5 RAE split BEZRMN—IK (bit-exact) o
round_norm_before_rope =T == 1
use_fused_gk_norm_rope =T > 1 or (
hidden_gen.device.type == "cuda"
and not torch.compiler.is_compiling()
and not self._gen_layers_torch_compiled
and get_sp_world_size() == 1
and can_use_fused_inplace_gknorm_rope(
self.head_dim,
cos_sin_gen.shape[-1],
True,
hidden_gen.dtype,
cos_sin_gen.dtype,
round_norm_before_rope=True,
pack_kv=True,



#T==1BKRHREN, cos_sin_cache BI%FE dtype TRIEK,
# IRAENSOE dtype, BB GEN layer £ cast,
if T==1 and not self._gen_layers_torch_compiled:
cos_sin_gen = cos_sin_gen.to(hidden_gen.dtype)
self.cached_gen_rope_inputs[cache_key] = (cos_sin_gen, gen_rope_cache_positions)

for i, layer in enumerate(self.gen_layers):
k_und, v_und = cached_kv_for_key][i]
hidden_gen, residual = layer(
hidden_gen,
k_und,
v_und,
cos_sin_gen,
gen_rope_cache_positions,
use_fused_gk_norm_rope,
round_norm_before_rope,
residual=residual,

)

test/registered/kernels/ops/diffusion/test_gknorm_rope.py

I EYINR, A split BZ (fused_inplace_gknorm + rotary_embedding) 1A%, IE
fused_gknorm_rope_pack_kv 7 round_norm_before_rope=True Bt HZRM S, &
bit-exact A X FIRE,

# FrEEYINIR : BIF fused_gknorm_rope_pack_kv £ round_norm_before_rope=True Bf,
# 5 split 12" (fused_inplace_gknorm + rotary_embedding) &I —3K,
def test_gknorm_rope_pack_kv_preserves_split_bf16_rounding() -> None:
from sgl_kernel import rotary_embedding
from sglang.kernels.ops.diffusion.gknorm_rope import fused_gknorm_rope_pack_kv
from sglang.kernels.ops.layernorm.norm import fused_inplace_gknorm

# ¥3& suffix B9 gkv 5 prefix B9 k/v, #E#L GEN BE|&7%&F UND K/V By cross-attention

gkv = torch.randn(batch_size, suffix_tokens, num_heads, head_dim, device=DEVICE, dtype=
DTYPE)
k_prefix

prefix_gkv[:, :, num_g_heads : num_g_heads + num_kv_heads]
prefix_gkv[:, :, num_g_heads + num_kv_heads :]

v_prefix

# 5E53,: % QKNorm, F rotary_embedding, /g cat Lt prefix, 32| packed_k_ref /
packed_v_ref
fused_inplace_gknorm(
g_ref.view(-1, num_g_heads, head_dim),
k_ref.view(-1, num_kv_heads, head_dim),
q_weight,
k_weight,
eps=1le-6,
)
rotary_embedding(positions, g_ref.view(-1, num_g_heads * head_dim), k_ref.view(-1, num_kv_
heads * head_dim), head_dim, cos_sin_cache, True)
packed_k_ref = torch.cat([k_prefix, k_ref], dim=1)



packed_v_ref = torch.cat([v_prefix, v_ref], dim=1)

# MR LI : —K kernel A 5ER QKNorm + RoPE + KV pack, #FF/2 BF16 B¥E
fused_gknorm_rope_pack_kv(

g_fused, k_fused, v_fused, k_prefix, v_prefix, packed_kv,

g_weight, k_weight, cos_sin_cache, positions,

is_neox=True, rope_dim=head_dim, round_norm_before_rope=True,

# RMUAREW S : fused BAZAMTEL I split BRAZHEREIENX
assert torch.equal(qg_ref, g_fused)

assert torch.equal(packed_k_ref, packed_kv[0])

assert torch.equal(packed_v_ref, packed_kv[1])

python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specifi
c_stages/cosmos3.py

FE torch.compile GEN layers BHiZE transformer._gen_layers_torch_compiled #+&, itk
mMEHRMEE compile-safe By split B2, R fused inplace kernel #HAHIFHE,
# torch.compile &, A transformer 3T _E%RFFRIT,
# A forward ¥EHLEEFT fused inplace kernel, #%#E compile-safe By split B&42,
if gen_layers is not None and isinstance(gen_layers, nn.ModuleList):
logger.info("Compiling %d Cosmos3 gen_layers with %s", len(gen_layers), compile_kwargs)
transformer._gen_layers_torch_compiled = True
for i, layer in enumerate(gen_layers):
gen_layers|i] = torch.compile(layer, **compile_kwargs)
else:
logger.warning("Cosmos3 gen_layers not found, skipping torch.compile")

b RH A

% PR T review iFi8, fEEEHEEH, AFITRERBAE, HITREFERNERB RS
round_norm_before_rope BRIA False FRiE video BEIRITAARTE;
_gen_layers_torch_compiled B X4% torch.compile %%, #% fused inplace kernel %
FEARAT,

- TLEIMETFLLRE

R 5
« RS EEXFOEPFE fused BBAREY bit-exact BXAFEE / HIFFILE:

« cosmos3video.py F T2I BRIAERZM split £1#e3| fused, # fused kernel B
round_norm_before_rope 5235 eager iEX A MMER, SI|ERMHIZS; IR
REZHE— dtype CMHIREE DTYPE) , HAfth dtype REIL,

. _gen_layers_torch_compiled Z3&/TE BB M, FFH P 43 stage AOEER
gen_layers F&h torch.compile, ZFrEFREAL, TTHEIEAN fused BIRFHREFIFHE IR,



- 3E CUDA F&. % SP. torch.compiler.is_compiling() 3724 Bs51EIRF| split 343,
ERMEXFME, [B3X LR &R 3| HREIRES

« W FHESETAE Cosmos3 T21 (T == 1) lossless eager B/, B300 _E denoise
M# 0.997 s BE| 0.863 s, E2E 29 0.908 s; 1 torch.compile 2% video (T > 1)
HEBZATARE, ZERNNELL diffusion A E A fused QKNorm + RoPE #
rounding & XM T T5ERNI KR, EBF kernel EEYVINMRIRIF T bit-exact 4,

« NFEFRIE: BOERIZRE |, T21 BRIABR/ZYNH |, Bit-exact 1K#t fused kernel, 34
torch.compile ZEATE T RESRK , 3E CUDA / % SP Tk

RERIREE

« PR #34931 [diffusion] Accelerate lossless Ideogram norm post-processing: [&/J&
diffusion MHEERAL AT, FENERAHEZF kernel BV EE launch RiZERE lossless B2,

« PR #34929 [diffusion] Enable breakable CUDA graphs for LTX-2.3: R /& diffusion jn
Rz, W& torch.compile / CUDA graph #42:%%%, 5§ Cosmos3 RiFF IR EAN,

« PR #34949 [Diffusion] Route MiniMax H3 VAE attention through native backends: [&
B diffusion ZRAERAE—TE, KEIBAKRBEREREMR, AKX PR K fused B2 E A
HF kernel 12ALERY,



