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# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""Mamba conv-state FIXES ML E, AT NIXL £,

*F Mambal (BF3#%E) . Mamba2 (x/B/C) #a GDN (Q/K/V) ,

import math

from dataclasses import dataclass

import torch

from vllm.model_executor.layers.mamba.mamba_utils import is_conv_state_dim_first
from vlim.v1.attention.backends.registry import MambaAttentionBackendEnum

from vlim.v1.kv_cache_interface import MambaSpec

@dataclass(frozen=True)
class MambaConvSplitlnfo:
"GN rank ERRSFEEF IR
£/ DS =4 E (dim, state_len) , FREENGFTEL,

RNAEMRFE—A page I:
Mambal: |- x —| (BANFIRE, TLHHE)
Mamba2: |- x —-I-B-I-C - (B ==C)
GDN: - Q-I-K-I-V —| (dim(Q)==dim(K), V T8 [)
conv_rows: int # conv_kernel - 1 GR&E A4 3)
# B rank ETFREFIE,
# Mambal A 1 /M&, Mamba2/GDN # 3 ™M&



local_proj_dims: tuple[int, ...]
conv_dtype_size: int # BT EFTE (40 float16 A 2)
ssm_sizes: tuple[int, int] # (conv_state_bytes, ssm_state_bytes)

@property
def local_conv_dim(self) -> int:
Illlllélﬁ-ﬁ r_ank E"],‘é%%ﬂﬁdiﬁ("""

return sum(self.local_proj_dims)

@property

def proj_bytes(self) -> tuplelint, ...]:
"EEETRYNFFAN (K rank) "
row_bytes = self.conv_rows * self.conv_dtype_size

*

return tuple(d * row_bytes for d in self.local_proj_dims)
@property
def local_conv_offsets(self) -> list[tuple[int, int]]:
"R [E (byte_offset, byte_size) &, HtAMRBE R T
offsets: list[tuple[int, int]] = []
offset = 0
for size in self.proj_bytes:
offsets.append((offset, size))
offset += size
return offsets

def remote_conv_offsets(
self, local_rank_offset: int, tp_ratio: int
) -> list[tuple[int, int]]:
""REAR D rank £ P page REIFIEE A (byte_offset, byte_size),
tp_ratio iR P/D 89 tensor HITR/IN%k A,
offsets: list[tuple[int, int]] = []
if tp_ratio >= 1:
# D_TP >= P_TP; P page X, D ZEREMKA
remote_base = 0
for size in self.proj_bytes:
offsets.append((remote_base + local_rank_offset * size, size))
remote_base += size * tp_ratio
else:
# P_TP > D_TP; P page /N, D EEZ#LAI4EIK
abs_ratio = -tp_ratio
remote_base = 0
for size in self.proj_bytes:
remote_size = size // abs_ratio
offsets.append((remote_base, remote_size))
remote_base += remote_size
return offsets
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