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# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
from dataclasses import dataclass, field

import torch

@dataclass

class MoEPermuteScratch:
# Reused metadata buffers for repeated grouped-MoE permutes.
max_num_tokens: int
topk: int



num_experts: int

num_local_experts: int

device: torch.device

hidden_size: int | None = None

hidden_dtype: torch.dtype | None = None
token_expert_indices: torch.Tensor = field(init=False)
expert_first_token_offset: torch.Tensor = field(init=False)
permuted_idx: torch.Tensor = field(init=False)
inv_permuted_idx: torch.Tensor = field(init=False)
permuted_hidden_states: torch.Tensor | None = field(init=False, default=None)
sort_workspace: torch.Tensor = field(init=False)
permuted_experts_id: torch.Tensor = field(init=False)
sorted_row_idx: torch.Tensor = field(init=False)
topk_ids_int32: torch.Tensor = field(init=False)
topk_ids_for_sort: torch.Tensor = field(init=False)
max_expanded_rows: int = field(init=False)

def _post_init__(self) -> None:
# EMER —RMLAERMEETX, BeEE QR
self.max_expanded_rows = self.max_num_tokens * self.topk
self.token_expert_indices = torch.arange(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
self.expert_first_token_offset = torch.empty(
self.num_local_experts + 1, dtype=torch.intb64, device=self.device)
self.permuted_idx = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
self.inv_permuted_idx = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
if self.hidden_size is not None:
hidden_numel = self.max_expanded_rows * self.hidden_size
self.permuted_hidden_states = torch.empty(
hidden_numel, dtype=self.hidden_dtype, device=self.device)
self.permuted_experts_id = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
self.sorted_row_idx = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
self.topk_ids_int32 = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
self.topk_ids_for_sort = torch.empty(
self.max_expanded_rows, dtype=torch.int32, device=self.device)
# AXEF & ZIFRREE T TR | A/
if moe_permute_unpermute_supported():
sorter_size = torch.ops._moe_C.moe_permute_sort_workspace_size(
self.max_expanded_rows, self.num_experts)
self.sort_workspace = torch.empty(
sorter_size, dtype=torch.int8, device=self.device)

def validate(self, hidden_states: torch.Tensor, topk_ids: torch.Tensor) -> None:
# TR E S A B E —K



n_token, n_hidden = hidden_states.shape
assert hidden_states.device == self.device
assert topk_ids.device == self.device
assert n_token <= self.max_num_tokens
assert topk_ids.size(1) == self.topk
assert topk_ids.size(0) == n_token
if self.hidden_size is not None:
assert n_hidden == self.hidden_size
assert hidden_states.dtype == self.hidden_dtype

def token_expert_indices_view(self, n_token: int) -> torch.Tensor:
# R [E Y FI4TEREY token_expert_indices ¥ E
return self.token_expert_indices[:n_token * self.topk].view(n_token, self.topk)

def prepare_topk_ids(self, topk_ids: torch.Tensor) -> torch.Tensor:
# 4% topk_ids ¥R int32, FRMAEETF XERLE
if topk_ids.dtype == torch.int32:
return topk_ids
numel = topk_ids.numel()
topk_ids_int32 = self.topk_ids_int32[:numel].view_as(topk_ids)
topk_ids_int32.copy_(topk_ids)
return topk_ids_int32

vliim/model_executor/layers/fused_moe/experts/cutlass_moe.py

ERTDEEFTXE| CUTLASS £XE, ¥ _get permute_scratch Wi#sgb 153

scratch,

# 7 cutlass_moe.py ¥, Expert EFHMT Aik:
def _get_permute_scratch(self) -> MoEPermuteScratch | None:
# WABL scratch, (RERZZIFRHBEUREER X IFFE LA
if self._permute_scratch is None and moe_permute_unpermute_supported():
self._permute_scratch = MoEPermuteScratch(
max_num_tokens=self.moe_config.max_num_tokens,
topk=self.moe_config.experts_per_token,
num_experts=self.moe_config.num_experts,
num_local_experts=self.moe_config.num_local_experts,
device=torch.device(self.moe_config.device),

)

return self._permute_scratch
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def apply(self, ...):

output = run_cutlass_moe_fp8(

self._get_permute_scratch(),

)
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