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R3 HIRMTE B ORATE . #1¥ RoutedExpertsCaptureSource X I bind fEEF+
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# EMAHRANINERY: EAMRE layer_id 5§ capture_fn ByfER
# ERV AL R3 IR, runtime_checkable it isinstance &£ FwFER
# A3, Et MegaMoEExperts Jo& 4k &EAT vLLM EEBIFTH A,
@runtime_checkable
class RoutedExpertsCaptureSource(Protocol):

layer_id: int

capture_fn: Callable[[torch.Tensor], None] | None

def bind_routed_experts_capturer(



model: torch.nn.Module,
capturer: RoutedExpertsCapturer,
) -> None:

"I per-layer Y capture ERFER| BATER A MoE e b, "

#HLREAN, BREERRMEIFMKH

from vlim.model_executor.layers.fused_moe.layer import MoERunner

from vllm.model_executor.layers.fused_moe.modular_kernel import (
FusedMoEExpertsMonolithic,

)

from vlim.model_executor.layers.fused_moe.router.base_router import BaseRouter

num_bound = 0
for module in model.modules():
# RIERBIIDPUH B E: DeepGEMM MegaMoEExperts %¢3¥ MoERunner,
# ERAEER T layer_id 5§ capture_fn, HEIE4HRE partial BRI,
if isinstance(module, RoutedExpertsCaptureSource):
module.capture_fn = partial(capturer.capture, module.layer_id)
num_bound += 1
continue

# JRH MoERunner B&2MRFFAZE: monolithic A&
# fused_experts.set_capture_fn, ®HAAZE router.set_capture_fn,
if not isinstance(module, MoERunner):
continue
layer_id = module.layer_id

def capture_fn(

topk_ids: torch.Tensor,

layer_id: int = layer_id,

capturer: RoutedExpertsCapturer = capturer,
) -> None:

capturer.capture(layer_id, topk_ids)

quant_method = module._quant_method
moe_kernel = getattr(quant_method, "moe_kernel", None)
impl = getattr(moe_kernel, "impl", None)
fused_experts = getattr(impl, "fused_experts", None)
if quant_method.is_monolithic:
# monolithic AR Z 2 XN X IFR B KR, TUiRE
if not (
isinstance(fused_experts, FusedMoEExpertsMonolithic)
and fused_experts.supports_routing_replay_capture()

raise ValueError(
"Routed-experts capture is not supported with monolithic "
f"MoE kernel {type(fused_experts)._ name__}."
)
fused_experts.set_capture_fn(capture_fn)
num_bound += 1



elif isinstance(module.router, BaseRouter):
module.router.set_capture_fn(capture_fn)
num_bound += 1
else:
# 3E monolithic B BaseRouter Bf, 3R
# "No supported MoE router found for routed-experts capture.”
raise ValueError(
"No supported MoE router found for routed-experts capture.”

)

vlim/models/deepseek_v4/nvidia/model.py

DeepseekV4MegaMoEExperts SZILMMN: #T3E capture_fn BMS layer_id property, FH7&
forward ¥ EPLB Z RIVARAERER, AR LA X%,

@property

def layer_id(self) -> int:
# MAEBR prefix (0 "model.layers.3.ffn.experts") fEMTE R3S,
# 5 MoERunner.layer_id 12X —3, HEEXBRZMNE NHF—E,
return extract_layer_index(self.prefix)

def forward(
self,
hidden_states: torch.Tensor,
topk_weights: torch.Tensor,
topk_ids: torch.Tensor,
*
activation_clamp: float | None,
fast_math: bool = True,

) -> torch.Tensor:

# ... ERES NHRE T XK ...

# XEERFF: A EPLB BRETZ RIHHE K logical topk_ids,
# BA eplb_map_to_physical_and_record €38 logical % ID
# %5 AMIERE|A ID, M R3 capture BEHE GAERENER
# BRETNE) HAEEE logical MANKELER,
if self.capture_fn is not None:

self.capture_fn(topk_ids)

# EPLB: & logical expert ID BRETE| IR B AFH TR L3k
eplb_state = self.eplb_state
if eplb_state.logical_to_physical_map is not None:
assert eplb_state.expert_load_view is not None
assert eplb_state.logical_replica_count is not None
assert eplb_state.should_record_tensor is not None
if is_padding is not None:
topk_ids = torch.where(is_padding.unsqueeze(1), -1, topk_ids)
topk_ids = eplb_map_to_physical_and_record(
topk_ids=topk_ids,
expert_load_view=eplb_state.expert_load_view,



logical_to_physical_map=eplb_state.logical_to_physical_map,
logical_replica_count=eplb_state.logical_replica_count,
record_enabled=eplb_state.should_record_tensor,
num_unpadded_tokens=...

)

# ... 5% DeepGEMM BN EEEAZRA ...
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