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vlim/model_executor/hw_agnostic/custom_op.py

A hw-agnostic HLEIE9ZS: E X op_registry / op_registry_oot J¥#t%&. CustomOp /
PluggableLayer (3% register / register oot 2E4H%R, £  new_  H2IERELE OOT 52
Bl &, BFrAJE%L hw-agnostic EEIHE,

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""hw-agnostic FEAiZiE: CustomOp / PluggableLayer BEMES OOT ik,

OOT (out-of-tree) JEMtFR AIFEML RKGIRURLEEE vLLM BRIAEZI;
SHMLETIER  new_ #BELBREZ, RS LERMEE,

import torch.nn as nn

# AT RN EM L R BI3%:

# - op_registry : VLLM RE (in-tree) EF / B

# - op_registry_oot : #MEREZE (out-of-tree) , METRESZI
op_registry: dict[str, type] = {}

op_registry_oot: dict[str, type] = {}

def maybe_get_oot_by class(class_type: type) -> type:
"MK EW O0T %, LEZNRARERE, "
class_name = class_type.__nhame__
if class_name in op_registry_oot:
return op_registry_oot[class_name]
return class_type

class CustomOp(nn.Module):

"BEXETFEE: E__new_ FH 00T B XK,

OOT BE L AELBIMLER, FRERAES, SHMBNERTLHBELRET,;
forward M #& forward_native (JR4) 5 forward_oot (E#EZE) IAkE,

def __new__(cls, *args, **kwargs):
try:
op_name = cls.__name__ # & @CustomOp.register JTMt/E 2 A name
except AttributeError:
raise TypeError(
f"Cannot instantiate '{cls.__name__}': its 'name' attribute "
f'was not set, possibly because it was not decorated with "
f'"@CustomOp.register, or it's the CustomOp base class itself."
) from None

# B4 OOT ¥ A&, BEAFML O0T £, ERSHRIFEML



if op_name not in op_registry_oot:
op_cls_to_instantiate = cls
else:
op_cls_to_instantiate = op_registry_oot[op_name]
logger.debug(
"Instantiating custom op: %s using %s",
op_name,
str(op_cls_to_instantiate),
)

return super().__new__(op_cls_to_instantiate)

def forward(self, *args, **kwargs):
return self._forward_method(*args, **kwargs)

def forward_native(self, *args, **kwargs):
""PyTorch JRESLH; OOT & &% forward_oot RKE#HE, "
raise NotImplementedError

def forward_oot(self, *args, **kwargs):
# BRIAEGRE|R A, BIRBERITARE
return self.forward_native(*args, **kwargs)

@classmethod
def register(cls, name: str, dynamic_arg_dims=None):
"SEMAEBEETF: @CustomOp.register(‘'rms_norm"')"""
def decorator(op_cls):
assert name not in op_registry, f"Duplicate op name: {name}"
op_cls.name = name # __new__ RKEIZBHEHTTEEL
op_cls._dynamic_arg_dims = dynamic_arg_dims
op_registry[name] = op_cls
return op_cls

return decorator

@classmethod
def register_oot(cls, _decorated_op_cls=None, name: str | None = None):
"UEM OOT BE, XIFRHES/ARESHMPRMES A, "
def decorator(op_cls):
reg_name = name if name is not None else cls.__name__
assert reg_name not in op_registry_oot, f'"Duplicate op name: {reg_name}"
op_cls.name = reg_name
op_registry_oot[reg_name] = op_cls
return op_cls

if _decorated_op_cls is None:

return decorator # @CustomOp.register_oot() 3 (name=...)
if isinstance(_decorated_op_cls, type):

return decorator(_decorated_op_cls) # @CustomOp.register_oot
raise TypeError("Decorator can only be applied to classes.")



vlim/model_executor/models/transformers/layers.py

transformers E3RE BN AT : L _resolve 523, hw-agnostic t£4E. BRIAEILR B3RS AR
M, HFEAEIRENEAMENT RMSNorm / GemmaRMSNorm, & fusers BGE5MR Y5 &

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
""Transformers j&imB B BHT AL,

Y VLLM_USE_HW_AGNOSTIC FFRBr, B&FE{sEM hw_agnostic.layers.<module>
2N RBENFESEsIERED viim.model_executor.layers, <module>,
FRBITH IR LIREIR, ETHF HBRL E¥E hw-agnostic 23 E,

import importlib

import vllm.envs as envs
from vlim.logger import init_logger

logger = init_logger(__name_)

_HW_PKG = "vlim.model_executor.hw_agnostic.layers"
_VLLM_PKG = "vlim.model_executor.layers"

def _resolve(module: str, name: str):
"I hw-agnostic FEIREX name; kB RARFEREANERD| vLLM, "
if envs.VLLM_USE_HW_AGNOSTIC:
try:
obj = getattr(importlib.import_module(f"{_ HW_PKG}.{module}"), name)
logger.info("Using hw-agnostic layer: %s", name)
return obj
except (ImportError, AttributeError):
# BRABERIFEAGEE: REER, BB Aiikk
logger.warning(
"hw-agnostic layer %s is not available; falling back to default",
name,
)
return getattr(importlib.import_module(f"{_VLLM_PKG}.{module}"), name)

# import HAMEHT: BAMZER EES| AXE A RMSNorm / GemmaRMSNorm
RMSNorm = _resolve("layernorm", "RMSNorm")
GemmaRMSNorm = _resolve("layernorm", "GemmaRMSNorm")

def get_act_and_mul_fn(act_fn_name: str):
s E Z B fused activation-and-mul EF, ZR&EER,

5 _resolve RAKEZE, XEZREMSHI: FEAKERE hw-agnostic



SCIETERELR, AR HAECE AT R,
if envs.VLLM_USE_HW_AGNOSTIC:
try:
from vllm.model_executor.hw_agnostic.layers.activation import (
get_act_and_mul_fn as hw_fn,
)
fn = hw_fn(act_fn_name)
logger.info_once("Using hw-agnostic activation: %s", act_fn_name)
return fn
except (ImportError, KeyError):
logger.warning_once(
"hw-agnostic activation %s is not available; falling back to vLLM",
act_fn_name,
)

from vlim.model_executor.layers.activation import get_act_and_mul_fn as vlim_fn

return vlim_fn(act_fn_name)

vliim/model_executor/hw_agnostic/layers/layernorm.py

B hw-agnostic B2, Bx CustomOp FE MG .: fp32 FEHITEKIEEER K, H+
NE ST ERN RMSNorm 12,

# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
""hw-agnostic RMSNorm: 4 PyTorch 523, FMKIEFTE | kernel, ™"
import torch

import torch.nn as nn

from torch import Tensor

from viim.model_executor.hw_agnostic.custom_op import CustomOp

@CustomOp.register("rms_norm")

class RMSNorm(CustomQOp):
"y o> w * x /o sgrt(E[xA2] + eps)” T fEA residual RS
““residual += x " #FIRE (normalized, residual), """

def __init_ (self, hidden_size: int, eps: float = 1e-6,

var_hidden_size: int | None = None, has_weight: bool = True,
dtype: torch.dtype | None = None):

super().__init_ ()

self.hidden_size = hidden_size

self.variance_epsilon = eps

# RAYS hidden_size FRANAREEZE, BRbLAEX

self.variance_size_override = (

None if var_hidden_size == hidden_size else var_hidden_size
)
weight_dtype = dtype or torch.get_default_dtype()



self.has_weight = has_weight
weight = torch.ones(hidden_size, dtype=weight_dtype)

if has_weight:
self.weight = nn.Parameter(weight) # & = )l kA E
else:

# TENREREMA buffer, E ¥ U ERTI 55K

self.register_buffer("weight", weight, persistent=False)

def _rms_norm(self, x: Tensor, weight: Tensor | None, epsilon: float,
variance_size: int | None = None) -> Tensor:
" fp32 LirEM/ARIET—, RIEESERBE—K, "
orig_dtype = x.dtype
x = x.to(torch.float32)
x_var = x if variance_size is None else x[..., :variance_size]
variance = x_var.pow(2).mean(dim=-1, keepdim=True)
x = x * torch.rsgrt(variance + epsilon)
if weight is not None:
x = x.to(weight.dtype) * weight # X EIZB & dtype =
return x.to(orig_dtype)

def fused_add_rms_norm(self, x: Tensor, x_residual: Tensor,
weight: Tensor | None, epsilon: float,
variance_size: int | None = None):
"EhEFRENAE RMSNorm, HEE EHEHEE, "
orig_dtype = x.dtype
x.to(torch.float32)
X = X + x_residual.to(torch.float32)
x_residual = x.to(orig_dtype) # RERIEEE, HELEER
x_var = x if variance_size is None else x[..., :variance_size]

X

variance = x_var.pow(2).mean(dim=-1, keepdim=True)
x = X * torch.rsqrt(variance + epsilon)
if weight is not None:
x = x.to(weight.dtype) * weight
return x.to(orig_dtype), x_residual

def forward_native(self, x, residual=None):
weight = self.weight if self.has_weight else None
epsilon = self.variance_epsilon
variance_size = self.variance_size_override
if residual is None:
return self._rms_norm(x, weight, epsilon, variance_size)
return self._fused_add_rms_norm(
x, residual, weight, epsilon, variance_size

ERTIE K
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