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1. 58I\ deferred finalize &£aKiZ#: % flashinfer_trtlim.py FFim
FlashInferTrtlimDeferredFinalizeOutput $k#E 3 fo
flashinfer_trtlim_deferred_finalize_context L T X &I, ¥ ContextVar ZH| 2 E 2
FZER finalize, 182& fused_experts_none_to_flashinfer_trtlim_fp4 &#¥k: ¥ T XEH
B topk #R\8 BYPASSED B, Bkt BI4BEC output buffer Ao finalize, E#EREIJRLE
gemm?2 i ; TN RFREZLE,

. FE JIT BhE4%: 813 moe_finalize_fuse_shared.py foxtR 8y CUDA #%
moe_finalize_fuse_shared.cu, Z#Z— X5k routed expert % B9k Fn (finalize)
5 shared output vk, X 3Fw[3%k PDL (Persistent Data Layout) Hhfb., #ZE9ETF
flashinfer By finalizeKernel 82k, 7 {FHMEBIREE,

. A% MoE BHUTADO: ¥ fused_moe_triton/layer.py A0
supports_deferred_finalize B GAXRIFIEZEAD runner [EIREIRT) Ao
forward_deferred_finalize 773%, %A A% dispatch A1 run_moe_core X2 2 H
deferred finalize £ X, 1# run_moe_core Bk finalize BE1E3RE Combinelnput,

4. (EPRIERIREIME . FE deepseek_v2.py BY forward_normal_dual_stream #, HEHEZRMHF (
shared_output . 3E TP1 £ZFE XK. topk ¥R HA BYPASSED. *#F deferred
finalize) B, AR forward_deferred_finalize, REEET R LA
finalize_flashinfer_trtlim_deferred_output 52X finalize+shared add @h&, ZRBEA K
maybe_fuse_routed_scale_and_shared_add, RBR#E / &FKIMF: main stream H4T
routed experts, alt stream $#4T shared experts,



5. SR X ¥ environ.py =7l SGLANG_ENABLE_MOE_DEFERRED_FINALIZE #f3%
T &, BRI False, fFAREFRIFEHRMERIESTIRIARA,

R

« python/sglang/srt/layers/moe/moe_runner/flashinfer_trtlim.py (3 MoE runner; £
B source; ER core-logic; 5 FlashlnferTrtlimDeferredFinalizeOutput,
flashinfer_trtlim_deferred_finalize_context, finalize_flashinfer_trtlim_deferred_output)
D BB S D deferred finalize #3E2E. LT XEEE finalize R, BK
fused_experts_none_to_flashinfer_trtlim_fp4 WX IFFER finalize B&43,

- python/sglang/jit_kernel/moe_finalize_fuse_shared.py (#&3% JIT #%; K7 source; £A
core-logic; &5 _jit_ module, moe_finalize_fuse_shared) : #3 JIT Ri-&4%H Python
%, 1At moe_finalize_fuse_shared &%k, fEREMAF AR CUDA %,

« python/sglang/jit_kernel/csrc/moe/moe_finalize_fuse_shared.cu (#3k CUDA #%; 25|
other; 2# dependency-wiring) : #f CUDA &4z 52, T flashinfer
finalizeKernel ¥ &, 3#hn shared output ZREME, X i#F PDL,

« python/sglang/srt/models/deepseek_v2.py (#3k &R AT ; 255 source; KR
data-contract) : 152k DeepseekV3MoE.forward_normal_dual_stream, 55X deferred
finalize ¥|®rfoiA R,

« python/sglang/srt/layers/moe/fused_moe_triton/layer.py (#3k MoE E; 25| source;
KA core-logic; %5 forward_deferred_finalize) : #3¢ forward_deferred_finalize &
Y%#n supports_deferred_finalize B, #ft MoE B A0,

« python/sglang/srt/environ.py (#3k FF3FECE ; K5 source; ER configuration) : 70
SGLANG_ENABLE_MOE_DEFERRED_FINALIZE ¥EZE, 1FARLF X,

« python/sglang/jit_kernel/csrc/moe/tvm_ffi_utils.h (&R JIT TE; 3£5| source; EH
dependency-wiring) : #3E TVM FFI TRk, A JIT &Rt DLPack ERFeE R,

XHEME5: flashinfer_trtlim_deferred_finalize_context,
finalize_flashinfer_trtlim_deferred_output, moe_finalize_fuse_shared,
forward_deferred_finalize, forward_normal_dual_stream

KR BR

python/sglang/srt/layers/moe/moe_runner/flashinfer_trtlim.py

BT E XX R0 deferred finalize #3EE. E T XEEEA finalize ¥k, 1BK
fused_experts_none_to_flashinfer_trtlim_fp4 WX #FZER finalize 42,

# python/sglang/srt/layers/moe/moe_runner/flashinfer_trtlim.py

# 5|\ ContextVar #FHI2E R AER finalize
import contextvars

from contextlib import contextmanager
from dataclasses import dataclass

from typing import Generator

import torch



# 3R finalize EEHUENEERHETE
_deferred_finalize_enabled: contextvars.ContextVar[bool] = contextvars.ContextVar(
"flashinfer_trtlim_deferred_finalize_enabled", default=False

@dataclass

class FlashInferTrtlimDeferredFinalizeOutput:
HAEER finalize FTE B B4R,
gemm2_out: shape (num_tokens * topk, hidden_dim)
expert_weights: shape (num_tokens, topk)
expanded_idx_to_permuted_idx: shape (num_tokens * topk)
top_k: int
gemm?2_out: torch.Tensor
expert_weights: torch.Tensor
expanded_idx_to_permuted_idx: torch.Tensor
top_k: int

@contextmanager

def flashinfer_trtlim_deferred_finalize_context(
enabled: bool = True,

) -> Generator[None, None, None]:

L TXEEE, & with BRRBAZER finalize,
fEH ContextVar #altk % &f2/MER L,
token = _deferred_finalize_enabled.set(enabled)
try:

yield
finally:

_deferred_finalize_enabled.reset(token)

def finalize_flashinfer_trtlim_deferred_output(
deferred_output: FlashInferTrtlimDeferredFinalizeOutput,
shared_output: torch.Tensor,
) -> torch.Tensor:
¥ main stream LiERARERZ, B finalize + shared add.
I JIT 4iF8 moe_finalize_fuse_shared #.
from sglang.jit_kernel.moe_finalize_fuse_shared import moe_finalize_fuse_shared
from sglang.jit_kernel.utils import is_arch_support_pdl

return moe_finalize_fuse_shared(
deferred_output.gemm?2_out,



deferred_output.expanded_idx_to_permuted_idx,
deferred_output.expert_weights,

shared_output,

deferred_output.top_k,
enable_pdl=is_arch_support_pdl(),

)

T fused_experts_none_to_flashinfer_trtlim_fp4 H3EANT defer 2% # ... ZHIZHE ...

# RERTRHAKR finalize  defer finalize = ( _deferred_finalize_enabled.get()
and not use_routed_topk and TopKOutputChecker.format_is_bypassed(topk_
output) )  symm_output = None  if not defer_finalize: # RFBEE: HE
output buffer #3Bf finalize num_tokens = hs_fp4.shape|0] hidden_size = (
hs_fp4.shape[-1] * 2 if hs_fp4.dtype == torch.uint8 else hs_fp4.shapel[-1]
) _provided = _moe_output_buf.get() # ... EARIE buffer ... #FE
defer_finalize A True, MIBkiT output buffer KEZ, gemm?2 {RIFFRLHY  # HRALERRA

3¢ finalize_flashinfer_trtlim_deferred_output £ stream I+ &

python/sglang/jit_kernel/moe_finalize_fuse_shared.py

i JIT BE4% M Python B3, 11 moe_finalize_fuse_shared &%k, TR H AR A
CUDA #Z,

# python/sglang/jit_kernel/moe_finalize_fuse_shared.py

from __future__ import annotations
from typing import Optional

import torch
from sglang.jit_kernel.utils import cache_once, load_jit

@cache_once
def _jit_module():

MBFHEE JIT %RiFH9 CUDA &=k,

&Hi cuda_files FHY .cu XK cutlass,

return load_jit(
"moe_finalize_fuse_shared",
cuda_files=["moe/moe_finalize_fuse_shared.cu"],
extra_dependencies=["cutlass"],
header_only=False,

def moe_finalize_fuse_shared(
gemm2_out: torch.Tensor,
expanded_idx_to_permuted_idx: torch.Tensor,
expert_weights: torch.Tensor,



shared_output: Optional[torch.Tensor], # None %-R%%& shared expert
top_k: int,
enable_pdl: bool = False,

) -> torch.Tensor:

BEAZ: XE token t, WHE
out[t] = 3_k expert_weights[t,k] * gemm2_out[permuted_idx(t,k)]

+ shared_output[t] (if not None)

AR IOHA R R fo 4 & IEF,

assert gemm2_out.dtype == torch.bfloat16

assert expert_weights.dtype in (torch.float32, torch.bfloat16)

assert expanded_idx_to_permuted_idx.dtype == torch.int32

assert gemm2_out.dim() ==

assert expert_weights.dim() ==

num_tokens, top_k_check = expert_weights.shape
assert top_k_check == top_k
hidden_dim = gemm2_out.shape[1]

if shared_output is not None:
assert shared_output.dtype == torch.bfloat16
assert shared_output.dim() ==
assert shared_output.shape[0] == num_tokens
hidden_dim = shared_output.shape[1]
assert hidden_dim <= gemm2_out.shape[1]

out = torch.empty(

num_tokens, hidden_dim, dtype=torch.bfloat16, device=gemm2_out.device
)
if shared_output is None:

shared_output = gemm2_out.new_empty((0, 0), dtype=torch.bfloat16)

#RA JIT %28 CUDA #
_jit_module().moe_finalize_fuse_shared(
out,
gemm2_out,
expanded_idx_to_permuted_idx,
expert_weights,
shared_output,
int(top_k),
bool(enable_pdl),
)

return out
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