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vlim/model_executor/layers/mamba/linear/base.py
FWHEE, Z—MALSHIRABRNAEXENAED, ZREMBZOME,

# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
import torch

from transformers import PretrainedConfig

from vlim.config import VIImConfig

from vlim.distributed.parallel_state import (
get_tensor_model_parallel_rank,
get_tensor_model_parallel_world_size,

)

from vlim.model_executor.custom_op import PluggablelLayer

from vllm.model_executor.layers.mamba.abstract import MambaBase

from vllm.model_executor.layers.mamba.mamba_utils import (
MambaStateDtypeCalculator,
MambaStateShapeCalculator,

)

from vlim.model_executor.models.utils import extract_layer_index

from viim.v1.attention.backends.registry import MambaAttentionBackendEnum

class LinearAttention(PluggableLayer, MambaBase):



"RMEERARAE, GEERERR. TPEHFRSED, "

def _init_ (
self, config: PretrainedConfig, viim_config: VIimConfig, prefix: str = "
super().__init_ ()
# M prefix FIREE RG], #l4m "layers.0.self_attn" -> 0
self.layer_idx = extract_layer_index(prefix)
self.prefix = prefix
# B vlim_config Z—3#KEX model / cache / quant BBE, FXLEEE KIHE
self.model_config = vlim_config.model_config
self.cache_config = vlim_config.cache_config
self.quant_config = vlim_config.quant_config

self.BLOCK = getattr(config, "block", 256) # &MEE A1RAN
self.hidden_size = config.hidden_size # [ ER <
self.num_heads = config.num_attention_heads # T & 13k %k
self.num_hidden_layers = config.num_hidden_layers # & /&Z%k
# head_dim "T#E®E config ERIEE, TNHEE
self.head_dim = (

config.head_dim

if hasattr(config, "head_dim")

else config.hidden_size // self.num_heads

)

self.hidden_inner_size = self.head_dim * self.num_heads

# KERBIHAT (TP) RE

self.tp_size = get_tensor_model_parallel_world_size()

self.tp_rank = get_tensor_model_parallel_rank()

assert self.num_heads % self.tp_size == 0 # LA EEME TP size

@property

def mamba_type(self) -> MambaAttentionBackendEnum:
"REDFRAERER, KMFEAL—A LINEAR, "
return MambaAttentionBackendEnum.LINEAR

def get_state_dtype(self) -> tuple[torch.dtype]:
"RIEALAL diype FfE7F diype WELRAS diype. ™
assert self.model_config is not None
assert self.cache_config is not None
return MambaStateDtypeCalculator.linear_attention_state_dtype(
self.model_config.dtype,
self.cache_config.mamba_cache_dtype,

def get_state_shape(self) -> tuple[tuple[int, int, int], ...]:
"URIE L. TP AThead_dimitERSH K. "
return MambaStateShapeCalculator.linear_attention_state_shape(
num_heads=self.num_heads, tp_size=self.tp_size, head_dim=self.head_dim



)

vlim/model_executor/layers/mamba/linear/bailing_linear_attn.py
BailingMoE B MSEF B AL, MERXHFIHRES—B X, HEIMATERE,

# --8<-- [start:bailing_moe_linear_attention]
@PluggablelLayer.register("bailing_moe_linear_attention")
class BailingMoELinearAttention(LinearAttention):

""Bailing MoE &M5FE A E, #id PluggableLayer SEM 2 A&k E 3%, """

def _init_ (
self,
config: PretrainedConfig,
vlim_config: VlIimConfig,
prefix: str = "linear_attn",

# ZEEusth, BRI hidden_size, num_heads, head_dim, tp_size %
super().__init__(config, vlim_config, prefix)

self.scaling = self.head_dim ** -0.5 # attention 4E%HEF
self.tp_heads = self.num_heads // self.tp_size # Y& rank 93k
self.max_position_embeddings = config.max_position_embeddings
self.rope_theta = getattr(config, "rope_theta", 600000)
self.tp_kv_heads = self.num_heads // self.tp_size

# Q/KV # TP 2 A IR~

self.q_size_per_rank = self.head_dim * self.tp_heads
self.kv_size_per_rank = self.head_dim * self.tp_kv_heads

self.use_gk_norm = getattr(config, "use_gk_norm", False)
# &MEEIMERE, YRIEZEAN "minimax”
self.linear_backend = "minimax"
self.linear_scale = (self.linear_backend == "minimax"
self.linear_rope = getattr(config, "linear_rope", True)
# SiLU BUEEE
if hasattr(config, "use_linear_silu"):

self.linear_silu = config.use_linear_silu
elif hasattr(config, "linear_silu"):

self.linear_silu = config.linear_silu
else:

self.linear_silu = False

# ESBEA QKV %% . MEBRT. RoPE 28%E, 5FRZA—3K
# self.query_key_value = QKVParallelLinear(...)
# ...
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