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# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""Fused MTP-input RMSNorm: enorm (with mask-zero at position 0) + hnorm.

Replaces the eager sequence at the top of the MTP draft forward:
inputs_embeds = torch.where(positions.unsqueeze(-1) == 0, 0, inputs_embeds)
inputs_embeds = self.enorm(inputs_embeds)
previous_hidden_states = previous_hidden_states.view(-1, hc_mult, H)
previous_hidden_states = self.hnorm(previous_hidden_states)

which lowers to ~6 small kernels on the breakable-cudagraph path.

import torch
from vlim.triton_utils import tl, triton

@triton.jit
def _rmsnorm_row(
X, w_ptr, out_row_ptr, block, mask, eps, HIDDEN: tl.constexpr,



# B4T RMSNorm: x -> (x / rms) * weight

x = x.to(tl.float32)

variance = tl.sum(x * x, axis=0) / HIDDEN

rrms = tl.rsgrt(variance + eps)

w = tl.load(w_ptr + block, mask=mask, other=0.0).to(tl.float32)

y=x*rrms *w

tl.store(out_row_ptr + block, y.to(out_row_ptr.dtype.element_ty), mask=mask)

@triton.jit
def fused_mtp_input_rmsnorm_kernel(
inputs_embeds_ptr, positions_ptr, prev_hidden_ptr,
enorm_weight_ptr, hnorm_weight_ptr,
enorm_out_ptr, hnorm_out_ptr,
eps, HIDDEN: tl.constexpr, HC_MULT: tl.constexpr, BLOCK_SIZE: tl.constexpr,

# task 0: enorm; tasks 1..HC_MULT: hnorm

token_idx = tl.program_id(0).to(tl.int64)

pid_task = tl.program_id(1)

block = tl.arange(0, BLOCK_SIZE)

mask = block < HIDDEN

if pid_task == 0:
# enorm path: fn#k inputs_embeds H#7E position==0 EXE
pos = tl.load(positions_ptr + token_idx)
keep = pos 1= 0
x = tl.load(inputs_embeds_ptr + token_idx * HIDDEN + block, mask=mask, other=0.0)
x = tl.where(keep, x, 0.0)
_rmsnorm_row(x, enorm_weight_ptr, enorm_out_ptr + token_idx * HIDDEN, block, mask,
eps, HIDDEN)

else:
# hnorm path: Mm%k prev_hidden[token, slot, :]
slot = pid_task - 1
row_offset = (token_idx * HC_MULT + slot) * HIDDEN
x = tl.load(prev_hidden_ptr + row_offset + block, mask=mask, other=0.0)
_rmsnorm_row(x, hnorm_weight_ptr, hnorm_out_ptr + row_offset, block, mask, eps,
HIDDEN)

def fused_mtp_input_rmsnorm(
inputs_embeds, positions, previous_hidden_states,
enorm_weight, hnorm_weight, eps, hc_mult,

# BEE A0 : reshape ¥#HH B30 kernel

T = inputs_embeds.shape[0]

H = inputs_embeds.shape[1]

assert previous_hidden_states.shape == (T, hc_mult, H)
enorm_out = torch.empty_like(inputs_embeds)
hnorm_out = torch.empty_like(previous_hidden_states)
grid = (T, hc_mult + 1)



_fused_mtp_input_rmsnorm_kernel[grid](
inputs_embeds, positions, previous_hidden_states,
enorm_weight, hnorm_weight,
enorm_out, hnorm_out,
eps, H, hc_mult, triton.next_power_of_2(H),

)

return enorm_out, hnorm_out

vlim/config/vlim.py
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# breakable cudagraph 2 % #F# PIECEWISE B2, BstRHAE
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if (
self.model_config is not None
and "VLLM_USE_BREAKABLE_CUDAGRAPH" not in os.environ
and any(
a in ("DeepseekV4ForCausalLM", "DeepSeekV4MTPModel")
for a in self.model_config.architectures

)

os.environ["VLLM_USE_BREAKABLE_CUDAGRAPH"] = "1"

logger.info_once(
"Auto-enabling VLLM_USE_BREAKABLE_CUDAGRAPH=1 for DeepSeek V4. "
"Set VLLM_USE_BREAKABLE_CUDAGRAPH=0 to opt out."

)
EaERE LR

FETWEPERTIRINBA breakable CUDA graph:
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