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HATHREZE
« —A)IE: EHM DSv4 89 mHC tilelang AAZE1Z, #F CustomOp 3

- WENME: ERFIEL, R BWARSHBIR CustomOp B, FARXHGHRARE—EHN
BEER, RITETUEEXMFREBEER. EATRENERTA.

THRES B

EIE tilelang NAZBIAL, RBXT CustomOp B3 ZHKE, £ NVIDIA BRIZE HEE, PR
body 8 H:

1) Move vlim/_tilelang_ops.py to vlim/model_executor/kernels/mhc/tilelang_kernels.py 2)
Remove custom ops in deepseek_v4/nvidia/ and directly call the tilelang kernels.

SRR

1. E@BHMs) tilelang ops XM F& vlim/_tilelang_ops.py E & A
vliilm/model_executor/kernels/mhc/tilelang_kernels.py, 1*#F& mhc FEXT, #FERNZE
RE 3K

2. B tilelang.py FEIEAS hc_head &4 : tilelang.py FETAM vlim._tilelang_ops B
EANKRAFERFHOME; ENIE _hc_head_fused_kernel_tilelang E%kE&A
hc_head_fused_kernel_tilelang, REEZMAEHN out 28K, MENILLIEHFRE
torch.Tensor, ##3¥ hc_head_fused_kernel_tilelang_fake BT meta device By
shape #3E,

3. % model.py 89 CustomOp £ /A : 7 DeepseekV4DecoderLayer ##%5 ¥ HCHeadOp.
MHCPreOp. MHCPostOp. MHCFusedPostPreOp BIS AFSZfltt, KABEBESANHFAA
mhc_pre_tilelang. mhc_post_tilelang. mhc_fused_post_pre_tilelang Z&%k; hc_pre.
hc_post EHIEHABX,

4. BH mhc.py F8) CustomOp &% : HCHeadOp.forward_cuda %1 forward_hip B
B out, MAEEFEIFEA torch.ops.vlim.hc_head_fused_kernel_tilelang F1£ iR [E1E,

5. B# mtp.py: 5§ model.py £, B HCHeadOp & A, BE#ZFEEFEH
hc_head_fused_kernel_tilelang 8 mhc_post_tilelang,

6. MIRIERS: FE test_mhc_kernels.py FEENIRAF, FAELEREEAN None, MEIIE
i tensor By shape %1 dtype,

R



vlim/model_executor/kernels/mhc/tilelang.py (3 4% (Kernels); 285 source; &
data-contract; %5 _hc_head_fused_kernel_tilelang, hc_head_fused_kernel_tilelang,
_hc_head_fused_kernel_tilelang_fake) : B o RAZTE M, Bk T EARKZ 0
hc_head REFHIEL, ¥ fake impl,

vllm/models/deepseek_v4/nvidia/model.py (#3k =& (Models); 25| source; H£K&
data-contract; 45 hc_pre, hc_post) : &R E X, BT X CustomOp EAUIKH:,
E#AA tilelang &%k, %1t T DecoderlLayer,

vlim/model_executor/layers/mhc.py (#£3k HF (Ops); 2% source; E#
data-contract) : CustomOp ®2%Z, &% forward_cuda/forward_hip VAUE R # Y
kernel &4,

vllm/models/deepseek_v4/nvidia/mtp.py (B3R =& (Models); 23| source; E£H!
data-contract) : MTP &R X4, EFHBFKR CustomOp #£H, EERA tilelang Rk,

vlim/model_executor/kernels/mhc/tilelang_kernels.py (#3k W% (Kernels); 23|

source; A rename-or-move) : E4L X4, M vlim/ _tilelang_ops.py #ahidk, AR

iy
Xoo

tests/kernels/test_mhc_kernels.py (#23% MR (Tests); 37| test; KA test-coverage) :
MAREEFEY kernel 4, BiIBRE{EMmIERITER,

KBS hc_head_fused_kernel_tilelang, mhc_pre_tilelang, mhc_post._tilelang,
mhc_fused_post_pre_tilelang, HCHeadOp.forward_cuda, HCHeadOp.forward_hip,
DeepseekV4DecoderlLayer.forward

RPERAD B

vlim/model_executor/kernels/mhc/tilelang.py
oo RAZR S, BT S ARRIZA0 he_head RFMIE L, #3E fake impl,

# vllm/model_executor/kernels/mhc/tilelang.py (head version)

import torch
from vlim.utils.torch_utils import direct_register_custom_op

def hc_head_fused_kernel_tilelang(
hs_flat: torch.Tensor,
fn: torch.Tensor,
hc_scale: torch.Tensor,
hc_base: torch.Tensor,
rms_eps: float,
hc_eps: float,
) -> torch.Tensor:
Apply the fused hc_head kernel and return the (T, H) bf16 result.
Previously this function received a pre-allocated “out™ tensor and
filled it in-place; now it allocates the output internally and
returns it, eliminating the need for "mutates_args™ in the custom op.



num_tokens, hc_mult, hidden_size = hs_flat.shape
out = torch.empty(
num_tokens, hidden_size, dtype=torch.bfloat16, device=hs_flat.device
)
if num_tokens == 0:
return out
# Import tilelang kernel from the new location
from vlim.model_executor.kernels.mhc.tilelang_kernels import hc_head_fuse_tilelang
hc_head_fuse_tilelang(
hs_flat,
fn,
hc_scale,
hc_base,
out,
hidden_size,
rms_eps,
hc_eps,
hc_mult,

)

return out

def _hc_head_fused_kernel_tilelang_fake(
hs_flat: torch.Tensor,
fn: torch.Tensor,
hc_scale: torch.Tensor,
hc_base: torch.Tensor,
rms_eps: float,
hc_eps: float,
) -> torch.Tensor:
"""Fake implementation for meta device shape inference."""
num_tokens, _, hidden_size = hs_flat.shape
return torch.empty(
num_tokens, hidden_size, dtype=torch.bfloat16, device=hs_flat.device

# Register the custom op without mutates_args because hc_head_fused_kernel_tilelang
# returns a new tensor rather than writing to a pre-allocated one.
direct_register_custom_op(

op_name="hc_head_fused_kernel_tilelang",

op_func=hc_head_fused_kernel_tilelang,

mutates_args=[],

fake_impl=_hc_head_fused_kernel_tilelang_fake,

)
vlim/models/deepseek_v4/nvidia/model.py
R E XM, BRT % CustomOp EEURH, EHEiFRA tilelang ®#, &1L T DecoderlLayer,



# vilm/models/deepseek_v4/nvidia/model.py (head version, relevant portion)

# Imports changed: instead of from vlim.model_executor.layers.mhc import ...
from vllm.model_executor.kernels.mhc.tilelang import (
hc_head_fused_kernel_tilelang,
mhc_fused_post_pre_tilelang,
mhc_post_tilelang,
mhc_pre_tilelang,

class DeepseekV4DecoderlLayer(nn.Module):
def __init__(self, vlim_config, prefix, ...):
super().__init_ ()
# Removed: import vlim.model_executor.layers.mhc # noga: F401
# Removed: self.mhc_pre = MHCPreOp() / self.mhc_post / self.mhc_fused_post_pre

def forward(self, positions, x, residual=None, post_mix=None, res_mix=None):
attn_norm_weight = self.attn_norm.weight.data
attn_norm_eps = self.attn_norm.variance_epsilon
if residual is None:
# First layer: use mhc_pre_tilelang directly instead of self.hc_pre
residual = x
post_mix, res_mix, x = mhc_pre_tilelang(
X,
self.hc_attn_fn,
self.hc_attn_scale,
self.hc_attn_base,
self.rms_norm_eps,
self.hc_eps,
self.hc_eps,
self.hc_post_alpha,
self.hc_sinkhorn_iters,
norm_weight=attn_norm_weight,
norm_eps=attn_norm_eps,
)
else:
# Subsequent layers: use mhc_fused_post_pre_tilelang instead of self.mhc_fused_post_
pre
residual, post_mix, res_mix, x = mhc_fused_post_pre_tilelang(
X,
residual,
post_mix,
res_mix,

vlim/model_executor/layers/mhc.py



CustomOp BEE, H% forward_cuda/forward_hip VUERFE] kernel &4,

# vlilm/model_executor/layers/mhc.py (head version, HCHeadOp.forward_cuda)
class HCHeadOp(CustomOp):

def forward_cuda(self, hidden_states, hc_fn, hc_scale, hc_base,
rms_norm_eps, hc_eps):
hc_mult, hidden_size = hidden_states.shape[-2:]
outer_shape = hidden_states.shape[:-2]
hs_flat = hidden_states.view(-1, hc_mult, hidden_size)
# Previously: pre-allocated out and passed to op
# Now: op returns tensor directly
out = torch.ops.vlim.hc_head_fused_kernel_tilelang(
hs_flat,
hc_fn,
hc_scale,
hc_base,
rms_norm_eps,
hc_eps,
)

return out.view(*outer_shape, hidden_size)

def forward_hip(self, hidden_states, hc_fn, hc_scale, hc_base,
rms_norm_eps, hc_eps):
hc_mult, hidden_size = hidden_states.shape[-2:]
outer_shape = hidden_states.shape[:-2]
hs_flat = hidden_states.view(-1, hc_mult, hidden_size)
if HAS_TILELANG:
out = torch.ops.vlim.hc_head_fused_kernel_tilelang(
hs_flat, hc_fn, hc_scale, hc_base, rms_norm_eps, hc_eps)
else:
# Triton fallback: still pre-allocate out because triton op signature unchanged
num_tokens = hs_flat.shape[0]
out = torch.empty(num_tokens, hidden_size, dtype=torch.bfloat16,
device=hidden_states.device)
torch.ops.vlim.hc_head_triton(hs_flat, hc_fn, hc_scale, hc_base,
out, hidden_size, rms_norm_eps,
hc_eps, hc_mult)
return out.view(*outer_shape, hidden_size)

BRClEEL
@tjtanaa FTNEEEE AMD By import 1&84), HSREY RLEIE, @WoosukKwon EBERHETR
M PR 232 AMD 42, EAA AMD tilelang Bi2AkfaE, Bt PR R AMD = A {Ffa7 %

B, @tjtanaa #ERHIA: “Yes, it indeed doesn't affect amd as the custom op class is
still there.”



« AMD 3 &M (design): AMD #8428 tjtanaa /5% PR H&6&; %A PR {XZE NVIDIA
Bz,
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RERIREE

« PR #43891 [Model Refactoring] Remove unncessary torch op registration for DSv4:
B4 DeepSeek V4 BIEIEREN, BRAMDER CustomOp FM, A mR—EK,



