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« —A)3E: TAE RMSNorm kernel Bkt iRl £

 ESNME: BB kernel FaMEREMAL TARVTFEIR, FEAKIE C++ RS IR IT W0 FERT
BAITRESRLE R, UK IR AE B SZIL AR E3mT weight=None # fallback, 1%
PR RILT kernel B5 Python BB RESEK, EEMELS,

ThRES EAL

FlashNorm (Graef et al.) ¥ RMSNorm BZEEMEHSHEELMEE, £RE2 1 REHN
RMSNorm, VvLLM B3 3#F has_weight=False B2&, 1B CUDA/CPU C kernel BREREN
WEKE, Eitb Python BERAL 1 KEIEX, kernel BUTLE X W T ExAfmEk, ToixszFrn
W, Issue #41430 TR T W FH LA B LI weight=None 4 X ABkY 5%,

SRR

1. C++ kernel Beki&: 188k csrc/cpu/layernorm.cpp #a
csrc/libtorch_stable/layernorm_kernels.cu, ZERZRIKEL FIEH bool has_weight &
2%, 4 has_weight A true BPUTRFMEZE, TUXBIT—1, X C++ FOFK
weight B8R std::optional<torch::Tensor>, A nullopt BH{E3% nullptr FiRE
has_weight=false, F|FABERSEK HasWeight SRt RBIF, RIEMRBIZT R X T8,

2. Python RE 5iERBL: #K% viim/kernels/vlim_c.py ® weight is None B4 1 KEH
JE%ZBE, BEM C++ B1EE None, EHT vlim/_custom_ops.py ¥ rms_norm #a
fused_add_rms_norm BYEREZL A weight: Tensor | None, XPU /a5 (
vlim/kernels/xpu_ops.py) B weightless _C #4EA CUDA J&F, IRAEEZRZE native IR
SCER, R A SRIEMEY op,

3. ERE®L: vlim/model_executor/layers/layernorm.py H# BRI 7GR 5| £ 2T
EERENE Z43B 5 (FE% TODO #39370 BEIARR) , pass weight HEFEET
self.has_weight, FRBRAL—EZTLH heuristics FEEE,

4. MARFIE: FHE test rms_norm_weightless MR AF (
tests/kernels/core/test_layernorm.py) , B&EARE hidden_size. dtype. residual &
, 5 forward_native B ELIFE R opcheck BIF/ETMIER, BT IR AAIRERSE
dtype &%, RERFE, FEE A100 LHATT TR EZ0MFAEAENR, HIALTE)T,
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« csrc/cpu/layernorm.cpp (#3k CPU WA%; 2£5| source; R core-logic; &5
rms_norm_impl, fused_add_rms_norm_impl, rms_norm, fused_add_rms_norm) : CPU
3% RMSNorm WAZSZEL, 3T has_weight 9% B 2k3ED A optional, & weightless
TR KRENZ—,

« vlim/model_executor/layers/layernorm.py (#ik R E: 3E5| source; £
data-contract; &5 RMSNorm.init, RMSNorm.forward_native,
RMSNorm.forward_cuda) : Python BiREZ iRk, BRE L priority TUN, EHiEfE
3 weight=None & JEE skip.

. tests/kernels/core/test_layernorm.py (3R MR; H| test; H A test-coverage; F5

_rms_norm_tolerance, test_rms_norm_weightless) : #3& weightless MR A B Fo s &

ZRER, BEFEARIERAME,

viim/kernels/xpu_ops.py (#£3k RER; 35| source; EH core-logic; fF5 rms_norm,

fused_add_rms_norm) : XPU E3EIER native 230, #%ARRKIME CUDA-only

weightless op,

vlim/kernels/vlim_c.py (#3k JAEE; K5 source; EH! core-logic; &5 rms_norm,
fused_add_rms_norm) : #F& 1 3EZF hack, EIFEE# weight=None,

« vlim/_custom_ops.py (#&3k #Z:#1E; K5 source; £A core-logic; fF5 rms_norm,
fused_add_rms_norm) : BE# Python fll op &%, 1& weight & 24 Optional,

KBS rms_norm_impl, fused_add_rms_norm_impl, rms_norm (C++ interface),
fused_add_rms_norm (C++ interface)

RPERAD B

csrc/cpu/layernorm.cpp

CPU 3% RMSNorm RAZSZH, T has_weight 29X HBEIED A optional, &
weightless X BB KRB Z —,

/] BARMAAZ, HasWeight ZmiZAE 2R E 2T M weight FHATIE
template <typename scalar_t>
void rms_norm_impl(scalar_t* _ restrict__ out,
const scalar_t* __restrict__ input,
const scalar_t* __restrict__ weight,
const bool has_weight,
const float epsilon,
const int num_tokens,
const int hidden_size) {
/! i+ & variance ...
for (int j = 0; j < hidden_size; j += VEC_ELEM_NUM) {
scalar_vec_t x(input_p + j);
vec_op::FP32Vec8 fp32_x(x);
vec_op::FP32Vec8 fp32_out;
if (has_weight) {
scalar_vec_t w(weight + j);
vec_op::FP32Vec8 fp32_w(w);
fp32_out = fp32_x * fp32_s_variance * fp32_w; // A ERIR



} else {
fp32_out = fp32_x * fp32_s_variance; // TRRERKZ, BkiI %
}
scalar_vec_t out(fp32_out);
out.save(output_p + j);
}
}

/I X¥5MEE . weight 2 R[EKE
void rms_norm(torch::Tensor& out, torch::Tensor& input,
std::optional<torch::Tensor> weight, double epsilon) {
const bool has_weight = weight.has_value();
if (has_weight) {
TORCH_CHECK(weight->is_contiguous());
}
VLLM_DISPATCH_FLOATING_TYPES(input.scalar_type(), "rms_norm_impl", [&] {
rms_norm_impl(out.data_ptr<scalar_t>(), input.data_ptr<scalar_t>(),
has_weight ? weight->data_ptr<scalar_t>() : nullptr,
has_weight, epsilon, num_tokens, hidden_size);
IF
}

vlim/model_executor/layers/layernorm.py

Python BREZERE L, BRE XN priority TN, EIFEEHE weight=None L JEE skips

def __init__(self, ..., has_weight: bool = True, ...):
self.has_weight = has_weight
self.weight = torch.ones(hidden_size, dtype=weight_dtype)
if self.has_weight:
self.weight = nn.Parameter(self.weight)

# % has_weight=False Bt E# £33 weight=None, iL/&KE kernel Bkt k%
# RAEEZIN native thE%Kk; FEE weight B9 ERAN IR op ALK EIR
self.pass_weight = self.has_weight

self.pass_weight_add = self.has_weight
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