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# vlim/model_executor/models/transformers/fusers/rms_norm.py

# A I8 eps KIRMIBEHTM fuse (BEMF—K) ##ETE] match (FE—X%)

@dataclass
class RMSNormFuser(BaseFuser):

(]

""Fuser for RMSNorm patterns, including Gemma-style zero-centered weights.

zero_centered: bool

source_cls: str

# T match MMBARITH A eps KR, fuse MMEBRE IR, BHELH trace
eps_attr: str | None = None

"""Attribute holding “eps”, read per instance in “fuse’.
eps: float | None = None

eps” itself, when it is not held in an attribute (see ~_eps_source’).

@classmethod
def match(cls, graph: fx.Graph, module: nn.Module) -> "RMSNormFuser | None":
"""Match a graph to the RMSNorm pattern, returning a fuser if found."""
#.. RAESHLEZE ...
# REIMEEZ JRAE rms_norm / B3 rsgrt pattern) #REA
eps_attr, eps = cls._eps_source(graph, module)
return cls(
zero_centered=zero_centered,
source_cls=type(module).__name__,



eps_attr=eps_attr,
eps=eps,

@classmethod
def _eps_source(cls, graph: fx.Graph, module: nn.Module) -> tuple[str | None, float | None]:
"“""Where “fuse” should read “eps” from, resolved once per class."""
eps = cls._eps_from_graph(graph) # M trace F3iZE eps BE&E
if eps is None:
return None, None
# WEFTAES T eps 9 float BMEAE AR
candidates = {
name: value
for name, value in vars(module).items()
if isinstance(value, float) and value == eps
}
# F"E— marker [EENE ZRIEBMEHE trace,
# FEFAINT forward SZPRRERBZR—NENE (TMIEXE(ETE)
markers = {float(-index - 1): name for index, name in enumerate(candidates)}
marked = None
if markers:
try:
for marker, name in markers.items():
setattr(module, name, marker)
if (remarked := trace(module)) is not None:
marked = cls._eps_from_graph(remarked)
finally:
for name, value in candidates.items():
setattr(module, name, value)
# Z&E trace & eps FTEA marker, NN EME eps KR ;
# ZRARBMMIZFRIZE, N eps BIRFEEE, eps_attr E None
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# tests/models/transformers/fusers/test_rms_norm.py

# FIEMIRZE: W eps UBFFH RFKH norm Ek

class NamedEpsRMSNorm(nn.Module):

Holds eps under “attr’, with no “variance_epsilon” to find instead."""
attr = "eps"

def __init_ (self, hidden: int = 16, eps: float = 1e-6):
super().__init_ ()
self.weight = nn.Parameter(torch.ones(hidden))
setattr(self, self.attr, eps) # eps GHRELEELFTHEHE



def forward(self, x):
eps = getattr(self, self.attr)
return self.weight * (x * torch.rsqrt(x.pow(2).mean(-1, True) + eps))

class LiteralEpsRMSNorm(RMSNorm):
"eps BRI FEE, BHA—NLXEBMEBIFFEHERE:
(IZEEESIE eps R ZBMEL, AMA marker & trace X4 "

def __init_ (self, hidden: int = 16, eps: float = 1e-5):
super().__init__(hidden, eps)
self.epsilon_lookalike = 1e-4 # 5 forward PHFEE le-4 F1E

def forward(self, x):
return self.weight * (x * torch.rsqrt(x.pow(2).mean(-1, True) + 1e-4))

@pytest.mark.parametrize("cls", [NamedEpsRMSNorm, ToleranceRMSNorm])
def test_eps_attr_is_found_by_value_not_name(cls, default_vlim_config):
"eps BMEENFFAW trace BIMMERIRE], ELTLBMEMTLEF,

fuse H B norm ERRFFRSZFIER, "

with torch.device("meta"):

for eps in (1e-5, 1e-6):

module = cls(16, eps=eps)
fuser = get_fuser(module)
assert fuser.eps_attr == cls.attr
built = fuser.fuse(module, "norm", default_vlim_config)
assert built.variance_epsilon == eps

def test_literal_eps_is_not_mistaken_for_an_attribute(default_vlim_config, caplog):
"FTHE eps SWIRBATRKREEMBENE, BMEFERERNK,
& eps M trace BYJRRL R ES, "
logger = "vlim.model_executor.models.transformers.fusers.rms_norm"
with caplog.at_level("DEBUG", logger=logger), torch.device("meta"):
module = LiteralEpsRMSNorm()
fuser = get_fuser(module)
built = fuser.fuse(module, "norm", default_vlim_config)
assert fuser.eps_attr is None
assert built.variance_epsilon == Te-4
assert "does not hold its eps" in caplog.text

vlim/model_executor/models/transformers/fusers/mla.py
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# vlim/model_executor/models/transformers/fusers/mla.py

# JBEEA norm #EEFE trace, MAEES— get_fuser &7, MHREE tracing

def _is_rms_norm(module: nn.Module) -> bool:



"“""Whether "module” computes an RMSNorm, verified by "/RMSNormFuser™'s matcher."""

# Go via “get_fuser” because it caches
from vlim.model_executor.models.transformers.fuser import get_fuser

return isinstance(get_fuser(module), RMSNormFuser)
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