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1. A ZEM: £ vlim/models/kimi_k3/ T#&F &AL, amd/linear.py X
KimiDecoderLayer. KimiMoE. KimiMLAAttention Z&38FHAZER; nvidia/model.py 243t
NVIDIA £ &,

2. 5EEAM4E: NVIDIA 3#35] A\ KDA (Gated Delta Net Attention) , &3 nvidia/kda.py
IIMEMFREAAZET, nvidia/kda_metadata.py ¥1zZ:iniTiR T EIE, X 3F PDL #BEIRB 5.

3. MoE 5#UE: #3E SituAndMul BUERER (viim/model_executor/layers/activation.py)

, LatentMoERunner ¥ latent MoE # allreduce 53t Tig&, BOBETHE; BBE
CuTe DSL fused W4 KimiK3LatentMoETailOp,

4. fR3ER GEMM: cute_dsl/_skinny_gemm.py "5 CuTe #ARANZ, skinny_gemm.py
% ShapeDynamicSkinnyGemm, #HR#E (M, N, K) shSEFRRMREE,

5. #MARRL . nvidia/dspark_mla.py 523, K3DSparkModel, E& £ &R Markov Head 528X
DSpark EFREHER: amd/mtp.py SZMZE token FUN (MTP)

6. ZEASTAIE: common/mm_preprocess.py It E2 451K, Processor M35, JEM
FEAEE,

7. ETE: BHEASIMEX (registry.py) . Kimi Linear BEEENT. I 16+ ANRAAE.
Buildkite CI A,

R



vlim/models/kimi_k3/nvidia/kda.py (#3k KDA JF&#; Al source; £H
data-contract; &5 a_log_weight_loader, _KimiGDNMergedColumnParallelLinear,
is_fused_kda_decode_supported, is_flashkda_supported) : K3 #ZWEEAHLE KDA B
I, BAEBZENX a_log weight_loader. _KimiGDNMergedColumnParallelLinear.
is_fused_kda_decode _supported & £ 5#3Z 48,

vlim/models/kimi_k3/nvidia/low_latency_gemm.py (#E3k £3ER GEMM; 25| source;
&AM data-contract; &5 ProjectionSpec, cute_config, _cute, _backend_for) : K3 #&
AR B GEMM E3RpIsh SEFENH, RIE (M, N, K) REFEH CuTe =
dsv3_fused_a 5%, HE¥LHE) ProjectionSpec BB %,
vlim/model_executor/layers/fused_moe/runner/latent_moe_runner.py (#i& MoE 3i&fT
2 £5| source; FEA data-contract; &5 LatentMoERunner, _get_zero_residual,
_use_fused_path, forward) : Latent MoE E#&3z/T2, ¥ routed 5§ shared expert 8y
allreduce &3 A—K, % #F CuTe DSL @& R#EME, & K3 MoE MEAEXE,
vlim/model_executor/kernels/linear/cute_dsl/skinny_gemm.py (#3k CuTe #t2&; 25|
source; £ data-contract; 5 SkinnyGemmConfig, ShapeDynamicSkinnyGemm,
is_available, _config) : ShapeDynamicSkinnyGemm #t%, &3 CuTe NZWRIZERE
55 E,

vlim/model_executor/kernels/linear/cute_dsl/_skinny_gemm.py (#3k CuTe WA%; 25|
source; £ data-contract; &5 CuteSkinnyGemm, init, call, kernel) : CuTe DSL N
ZER, R cute.jit #7 cute.kernel EiH B LM RIS HRZER GEMM,
vlim/models/kimi_k3/amd/linear.py (#3k AMD =R E; 5| source; £&R
data-contract; 5 KimiMLP, KimiRoutedOutputTransform, _apply_attn_res,
KimiMoE) : AMD Jaif K3 #A AR, & X KimiMLP. KimiMoE.
KimiDecoderLayer &, ZFRILA MoE/MLA }EZE,
vlim/models/kimi_k3/common/mm_preprocess.py (1#3R ZESTLIE; £5] source; 3£
A data-contract; 5 navit_resize_image, KimiK3Processinglnfo,
get_supported_mm_limits, get_max_image_size) : SESTMAELE—AD, REERYE
iX. Processor #3aft. EERIREE,

XPEFFE: KimiMLP, KimiRoutedOutputTransform, KimiMoE, KimiMLAAttention,
KimiDecoderLayer, CuteSkinnyGemm, ShapeDynamicSkinnyGemm, LatentMoERunner,

KimiK3KDAMetadata, KimiK3ForConditionalGeneration, ReplicatedDSparkMarkovHead,
K3DSparkModel, SharedHead, KimiK3MultiTokenPredictor, select_kimi_k3_backend

KR Fr B]

vliim/model_executor/layers/fused_moe/runner/latent_moe_runner.py

Latent MoE mt-&iniTE, ¥ routed 5 shared expert 8 allreduce &3 A—K, H X
CuTe DSL Rh&R#E, & K3 MoE AKX,

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
import torch

[2*]



from vlim.config import get_current_vlim_config
from vlim.distributed import tensor_model_parallel_all_reduce
from viim.model_executor.layers.fused_moe.runner.moe_runner import MoERunner

class LatentMoERunner(MoERunner):
"""MoE runner for latent MoE with a replicated routed up-projection.

Fused path (tp>1, un-reduced combine output, shared expert, no SP):
concatenates the un-reduced latent partial (dim d) and the un-reduced
shared partial (dim D) into one contiguous buffer, all-reduces once, then
splits. The latent half is normed and up-projected locally (replicated
up-proj -> full hidden), and the shared add folds into the GEMM epilogue
(" “torch.addmm™"). One collective total, no post-reduction communication.

def __init_ (self, *args, enable_k3_latent_moe_tail_fusion: bool = False, **kwargs):
super().__init_ (*args, **kwargs)
self.enable_k3_latent_moe_tail fusion = enable_k3 latent_moe_tail fusion
#RBETHE K3 BRAIEN: TP=8 & 16 BERER ubatching/sleep =R
use_fused_path = self._use_fused_path()
if (self.enable_k3_latent_moe_tail_fusion and use_fused_path
and self.moe_config.tp_size not in (8, 16)):
# TP R ICE B =R BRIABEAZ
self.enable_k3_latent_moe_tail fusion = False

if self.enable_k3_latent_moe_tail_fusion and use_fused_path:
vlim_config = get_current_vlim_config()
if vllm_config.parallel_config.use_ubatching:
raise ValueError("K3 latent-MoE tail fusion does not support DBO or ubatching.")
# W1t CuTe DSL REHEF
from vlim.models.kimi_k3.nvidia.ops.latent_moe_tail import KimiK3LatentMoETailOp
self._k3_latent_moe_tail_op = KimiK3LatentMoETailOp.initialize(
hidden_size=..., latent_size=..., dtype=..., device=..., rms_eps=...

def _use_fused_path(self):
# BEERIZER: TP>1. A shared expert. =k reduce % EFRZ sequence parallel
return (self.moe_config.tp_size > 1
and self._shared_experts is not None
and not self._fused_output_is_reduced
and not self.moe_config.is_sequence_parallel)

def forward(self, hidden_states, router_logits, input_ids=None, shared_experts_input=None):
if self._use_fused_path() and self.enable_k3_latent_moe_tail_fusion:
return self._fused_forward(...) # #X allreduce + Ei& epilogue
return super().forward(...) # EEREEME collectives B2

vlim/model_executor/kernels/linear/cute_dsl/skinny_gemm.py



ShapeDynamicSkinnyGemm 33, ZE3IE CuTe NEWNFRIFEFSHDERE,

# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
from __future__ import annotations

from dataclasses import dataclass

from functools import partial

from typing import Any

import torch

@dataclass(frozen=True, slots=True)
class SkinnyGemmConfig:
num_rows: int # M 4 (token %K)
block_size: int # Z&f2HRA/N
outputs_per_block: int # G NRFEBRALTE A% 51 $K
k_unroll: int = 1 # K /BB ITEF
vector_width: int = 8 # M EMEHZE

class ShapeDynamicSkinnyGemm:

"RARFSHMEIER GEMM, A/ token FREMA, "

def __init_ (self):
self._compiled: dict[tuple[torch.dtype, SkinnyGemmConfig, bool], Any] = {}

@staticmethod
def is_available() -> bool:
"HEHE CuTe DSL B2ETH, "
try:
import cutlass
import cutlass.cute
return True
except ImportError:
return False

@staticmethod
def config(m: int, n: int, k: int) -> SkinnyGemmConfig:
"RBFERE RN EFRERE, "
numM_rows = m
wide_block = 224
if m==1and k >= 7168 and k % (wide_block * 8) == 0:
# % K BEHMERK block WA AGEIFAT
ifn%3==0:
k_unroll = 2 if n <= 2304 else 4
return SkinnyGemmConfig(num_rows, wide_block, 3, k_unroll)
# BRIA : ARIE K R/NEFR block_size 64 2 128
block_size = 64 if 4096 <=n < 8192 else 128
outputs_per_block = 1 if m == 1 and n <= 2304 else 2



return SkinnyGemmConfig(num_rows, block_size, outputs_per_block, k_unroll=2)

def _compile(self, dtype, config, has_residual):
"% CuTe WESHFER, ™
from ._skinny_gemm import CuteSkinnyGemm
import cutlass.cute as cute
# B2 fake tensor AT HmiFRFIRIERT
k = cute.sym_int(divisibility=config.block_size * config.vector_width)
a=..;b=..;c=...;residual = ...
kernel = CuteSkinnyGemm/(element_type=..., num_rows=config.num_rows, ...)
self._compiled[(dtype, config, has_residual)] = cute.compile(kernel, a, b, residual, c, ...)

vlim/model_executor/kernels/linear/cute_dsl/_skinny_gemm.py
CuTe DSL RAZFEAR, A cute.jit fo cute.kernel 21f 8= 2R EN S IEIR GEMM,

# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
from __future__ import annotations

import cutlass

import cutlass.cute as cute

from cuda.bindings.driver import CUstream

from cutlass import const_expr

class CuteSkinnyGemm:
""Shape-dynamic low-latency GEMM for small token counts.

itE C[M,N] = A[M,K] @ BIN,K].T + residual, X3F BF16/FP16 A
FP32 Efu, N fo K RiEfTRME, M &RiFNEEHFTZLRET,

def __init__(self, *, element_type, num_rows: int, block_size: int,

outputs_per_block: int, vector_width: int = 8,
k_unroll: int = 1, has_residual: bool = False,
use_pdl: bool = False):

if block_size % cute.arch.WARP_SIZE |= 0:

raise ValueError("block_size must be a multiple of warp size")

self.num_rows = num_rows

self.block_size = block_size

self.outputs_per_block = outputs_per_block

self.vector_width = vector_width

self.k_unroll = k_unroll

self.has_residual = has_residual

self.use_pdl = use_pdl

@cute.jit

def _call__(self, gA: cute.Tensor, gB: cute.Tensor,
dgResidual: cute.Tensor, gC: cute.Tensor,
stream: CUstream) -> None:



n = cute.size(gB, mode=[0]) # BZfTH N

k = cute.size(gA, mode=[1]) # BfTH K

# InEREERTFEME: A EH ALWAYS cache, B B STREAMING BUB/N L2 75

copy_a = cute.make_copy_atom(cute.nvgpu.CopyG2ROp(), self.element_type,
num_bits_per_copy=self.vector_width * self.element_type.width,
load_cache_mode=cute.nvgpu.LoadCacheMode ALWAYS)

copy_b = cute.make_copy_atom(cute.nvgpu.CopyG2ROp(), self.element_type,

1]

num_bits_per_copy=self.vector_width * self.element_type.width,
load_cache_mode=cute.nvgpu.LoadCacheMode . STREAMING)
self.kernel(gA, gB, gResidual, gC, k, copy_a, copy_b).launch(
grid=[cute.ceil_div(n, self.outputs_per_block), 1, 1],
block=[self.block_size, 1, 1],
smem=self.num_rows * self.outputs_per_block * (self.block_size // cute.arch.WARP_
SIZE) * 4,
stream=stream, use_pdl=self.use_pdl, min_blocks_per_mp=1)

@cute.kernel
def kernel(self, gA, gB, gResidual, gC, k_extent: cutlass.Int32,
copy_a: cute.CopyAtom, copy_b: cute.CopyAtom):
# LRI MBHRME
acc_layout = cute.make_layout((self.num_rows, self.outputs_per_block), stride=(self.
outputs_per_block, 1))
acc = cute.make_rmem_tensor(acc_layout, cutlass.Float32)
acc.fill(0.0)
if const_expr(self.use_pdl):
cute.arch.griddepcontrol_wait() # PDL £/FR1X @
# AR oinEk K £, RUTEMR.
for k_tile in cutlass.range(k_extent // (self.block_size * self.vector_width), unroll=self.k_
unroll):

# Ik A Ao B 23RB|FER, BUTE M

# BEEER, THMRE

if const_expr(self.has_residual):
cute.add(acc, ...) # RinaiCinikLE

cute.copyl(acc, gC)
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« PR #50000 [Model] Add Kimi K3 support (original): i% PR ZM #50000 ok E—
o, R PR & E L AsmEsiTREK,

« PR #50304 [Bug] Revert Kimi K3 test changes causing regression: EFi% PR % CI &

&2 =Y3, AndreasKaratzas Bl 7 % revert PR RF R ZR MR X4,
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