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PATHE
« —A1E: BhE residual FE| batch-invariant RMS norm

< WEDME: EEEIE, B EXTHAERTHIE—ITER, SF R FTE
residual BIBUERIERMW, TTEARMEMPNSE,

THRES B

PR body ##HEZ X HHEFRTH RMS V3—15 residual Bd, WUE
RMSNorm(CustomOp) B9fAS B &, /E& B3 'No functional change as we go into
the same kernel path', #ifE 2R EH,

SRR

1. &HREE X & viim/model_executor/layers/batch_invariant.py #, MIFREKH
rms_norm &# (Triton kernel 5231) AR EE R rms_norm_batch_invariant, ¥
REEINEFH rms_norm_batch_invariant, ¥R $k#EE5Z "13% 54K residual:
torch.Tensor | None = None: ¥ residual &~A None BY, E#EHA
ops.fused_add_rms_norm #fTR-EITHEHRE (output, residual_out) JoH; 4
residual A None B, $#UTRAH Triton RMS 13— 1L3Z1E,

2. B¥0RAA &S & viim/model_executor/layers/layernorm.py 8 RMSNorm.forward_cuda
#H, 1B batch invariant 2 X &SR B residual is None 9P E&M4, fEA
residual=residual, K= variance_size_override is None (EAZEHAFZEHEME
REER) , XY VLLM_BATCH_INVARIANT BRE, LA T residual FESELH—
B9 rms_norm_batch_invariant B&42,

3. WEECNHEA XM : T tests/v1/determinism/test_rms_norm_batch_invariant.py F, ¥SA
B M from ... import rms_norm as triton_rms_norm XA from ... import
rms_norm_batch_invariant, FrAEMERAF F triton_rms_norm 898 A A
rms_norm_batch_invariant, {RIEMR 2k 428 3K,

R

« vlilm/model_executor/layers/batch_invariant.py (3R #ARIBITEE; FE 5| source; H£R
data-contract; %5 rms_norm, rms_norm_batch_invariant) : #ZOWEE X4 Bk
rms_norm %k, ¥3haEEHF rms_norm_batch_invariant, g residual SEfomn &R

4R
’fI.o



« vlilm/model_executor/layers/layernorm.py ({&3k #ERMITE; 25| source; LR
core-logic) : 18k forward_cuda F# batch invariant 4%, #F& residual is None B
FR&|, #3¢ variance_size_override W&, FRAESL—,

. tests/v1/determinism/test_rms_norm_batch_invariant.py (#3k MiRk; £ F| test; LA
test-coverage) : ENRKELZTE, EHFSFAMERAAR, RIEWRAEE,

(85 rms_norm_batch_invariant, RMSNorm.forward_cuda

KR B]

vlim/model_executor/layers/batch_invariant.py

BB MR rms_norm &#K, KThEEEFHE| rms_norm_batch_invariant, #3g
residual ¥Rt & B812,

# vllm/model_executor/layers/batch_invariant.py
# EMEH rms_norm_batch_invariant &#k:

# - LI residual B, BEMMES)I—1t

# - TNUHATARE Triton RMS )13—1b

def rms_norm_batch_invariant(
input: torch.Tensor,
weight: torch.Tensor,
eps: float = 1e-6,
residual: torch.Tensor | None = None,
) -> torch.Tensor | tuple[torch.Tensor, torch.Tensor]:
Compute RMS normalization using Triton kernel.
When residual is provided, it fuses the add and norm step.
if residual is not None:
# pbEB842: A B EX CUDA kernel R#ifEEL input 1 residual
assert input.shape == residual.shape, (
f'Input shape {input.shape} must match residual shape {residual.shape}"
)
import vllm._custom_ops as ops
ops.fused_add_rms_norm(input, residual, weight, eps)
return input, residual

# FF Triton RMS )3—1LE&42 (I residual)
assert weight.dim() == 1, "Weight must be 1-dimensional"
assert input.shape[-1] == weight.shape[0], (
f"Input last dimension ({input.shape[-1]}) must match "
f'weight dimension ({weight.shape[0]})"
)
original_shape = input.shape
input_2d = input.reshape(-1, input.shape[-1]).contiguous()
weight = weight.contiguous()
n_rows, n_cols = input_2d.shape



output = torch.empty_like(input_2d)
BLOCK_SIZE = 1024
grid = (n_rows,)
_rms_norm_kernel[grid](
input_2d, weight, output,
input_2d.stride(0), output.stride(0),
n_cols, eps, BLOCK_SIZE=BLOCK_SIZE,
)

return output.reshape(original_shape)

vlim/model_executor/layers/layernorm.py

&2k forward_cuda F#J batch invariant 4%, #F residual is None BIFR%I, Hr3g
variance_size_override §is, #FRAESL—,

# vlim/model_executor/layers/layernorm.py ¥ # RMSNorm.forward_cuda 7%
# EMEHY batch invariant 3% . A WMAIEE residual BER

def forward_cuda(
self,
x: torch.Tensor,
residual: torch.Tensor | None = None,
) -> torch.Tensor | tuple[torch.Tensor, torch.Tensor]:
if envs.VLLM_BATCH_INVARIANT:
# HEARTERN AR X IF variance_size_override
assert self.variance_size_override is None, (
"Batch invariance is not supported for variance_size_override"
)
# BERAZL— rms_norm_batch_invariant, TLAALIEE / I residual
return rms_norm_batch_invariant(
X,
self.weight.data,
self.variance_epsilon,
residual=residual,

)
# FEMEBAREAN, ERIRESLIH

return self.forward_native(x, residual)

Wi A

FTENITILEK B gemini-code-assist[bot] BIPSEITL:

< BWWERAS KRR TR tensor & contiguous 3 reshape % 2D, #4 weight i &
BRI R LEGERA TAND X ZEVCRBE R, 1EE AN LRISEZINELIEHA,

« ZF viim._custom_ops BIS AN BB TTER DAE e VEE 2 P88 IR XK R A

- FIREREER12 % tensor contiguous RUWFE K E (correctness): kXM, 1EHE AN LRIZIL
ER, RIEK,

« ¥ import # B TNE B o AERI2FF 84 (performance): KX M, 1EE KRB,



R 5 B

« NS RFQEMK. TERKZEFINATIRE, FrAMIRAN (13 passed) ., BEFEEE:

« ERREMBARAFTEEER rms_norm &K (EMR) , SHIFAEE, BHE PR 2
MARKZRIIEERA,

« ¥ VLLM_BATCH_INVARIANT A True B residual XA None B, forward_cuda B
F rms_norm_batch_invariant BIRREERIZ, BRITAKRE, EIhEESEM.

- T BUSERE/DN, SR 3 A, AP LR, ARITATE K. FRKKHE,
RED AL MERA, REREFEES,

« RFQARIT: 3G B FR AT R S B OMR ALK
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