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vlim/config/mamba.py

FIE Mamba BLEZE, EXEMmARE. RIEZEMENENTR, EHEADMEEZ,

from enum import Enum, EnumMeta
from typing import Any

from pydantic import field_validator
from vlim.config.utils import config

class _MambaBackendEnumMeta(EnumMeta):
"""Metaclass for MambaBackendEnum to provide better error messages.""
def _getitem__(cls, name: str):
try:
return super().__getitem__(name) # IEE RBAES K 5
except KeyError:
valid =", ".join(cls.__members__.keys())
raise ValueError(
f"Unknown Mamba SSU backend: '{name}'. Valid options are: {valid}"

) from None # #REFEW AN IRER

class MambaBackendEnum(Enum, metaclass=_MambaBackendEnumMeta):
"""Enumeration of supported Mamba SSU (selective state update) backends.""
TRITON = "triton" # BRIATriton/&E 3%

FLASHINFER = "flashinfer" # #3&Flashlnfer)z i

@config
class MambaConfig:
"""Configuration for Mamba SSM backends."""



backend: MambaBackendEnum = MambaBackendEnum.TRITON # BRIA{E A Triton/)5 3%
enable_stochastic_rounding: bool = False # 2% 2 ARALE A IRAIERREN
stochastic_rounding_philox_rounds: int = 0 # FEHLERERICER, 0FREATritonZRIA

@field_validator("backend", mode="before")

@classmethod

def validate_backend_before(cls, value: Any) -> Any:
"""Enable parsing of the “backend™ enum type from string.

if isinstance(value, str):
return MambaBackendEnum|[value.upper()] # MFRF L EBRAKE, THFERXLKNE
return value

def _ post_init__(self):
"""Post-initialization validation for stochastic rounding compatibility."""
if self.enable_stochastic_rounding:
from vlim.platforms import current_platform
if not current_platform.is_cudal():
raise ValueError(
"Stochastic rounding for Mamba cache is only supported on NVIDIA CUDA
platforms."
)
if (self.backend == MambaBackendEnum.TRITON and
not current_platform.is_device_capability_family(100)):
raise ValueError(
"Stochastic rounding with triton backend requires compute capability 10.0."

) # BRTF B RAM

viim/model_executor/layers/mamba/ops/ssu_dispatch.py
PSR SRR, RS EImEMEAREI, LIETRBHISEFEAZNZOE R,

from abc import ABC, abstractmethod
import torch
from vlim.config.mamba import MambaBackendEnum, MambaConfig

class MambaSSUBackend(ABC):
"""Abstract base class for Mamba SSU backends.""
def __init_ (self, mamba_config: MambaConfig):
self._mamba_config = mamba_config # FHEECE ML 5%k

@property
@abstractmethod
def name(self) -> str:

L HREN, REFHRER

@abstractmethod

def _call__(self, state: torch.Tensor, x: torch.Tensor, dt: torch.Tensor,
A: torch.Tensor, B: torch.Tensor, C: torch.Tensor,
D: torch.Tensor, dt_bias: torch.Tensor, **kwargs) -> None:

L HWRRRASER D



class TritonSSUBackend(MambaSSUBackend):
""Triton-based SSU backend (vLLM's default)."""
def __init_ (self, mamba_config: MambaConfig):
super().__init__(mamba_config)
from viim.model_executor.layers.mamba.ops.mamba_ssm import selective_state_update as
_triton_kernel
self._kernel = _triton_kernel # S AIA Triton A%

@property
def name(self) -> str:
return "triton"

def _call__(self, state, x, dt, A, B, C, D, dt_bias, **kwargs):
self._kernel(state, x, dt, A, B, C, D=D, dt_bias=dt_bias,
enable_stochastic_rounding=self._mamba_config.enable_stochastic_rounding,
cache_philox_rounds=self._mamba_config.stochastic_rounding_philox_rounds,

**kwargs) # A TritonNAZ, EHELE 55K

class FlashInferSSUBackend(MambaSSUBackend):
""FlashInfer-based SSU backend for performance optimization."""
def __init_ (self, mamba_config: MambaConfig):
super().__init__(mamba_config)
import flashinfer.mamba # $HA5& A, TRES| ZImportError

self._kernel = flashinfer.mamba.selective_state_update # 1€ FlashInfer 4%

@property
def name(self) -> str:
return "flashinfer"

def _call__(self, state, x, dt, A, B, C, D, dt_bias, **kwargs):
self._kernel(state, x, dt, A, B, C, D, dt_bias, **kwargs) # JAAFlashInferNiZ, S¥—3Kk

# 255 3 S B Ao st R Ek

_mamba_ssu_backend = None

def initialize_mamba_ssu_backend(mamba_config: MambaConfig):
global _mamba_ssu_backend
if mamba_config.backend == MambaBackendEnum.TRITON:
_mamba_ssu_backend = TritonSSUBackend(mamba_config)
else:
_mamba_ssu_backend = FlashInferSSUBackend(mamba_config) # RIEEC B 1141 /5 3%

def get_mamba_ssu_backend():
if _mamba_ssu_backend is None:
raise RuntimeError("Mamba SSU backend has not been initialized.")
return _mamba_ssu_backend # 3RER Y A J5 3 5245

def selective_state_update(*args, **kwargs):
backend = get_mamba_ssu_backend()



backend(*args, **kwargs) # £— A O R%k, ¥ 4AHA

tests/kernels/mamba/test_ssu_dispatch.py
PR, BEEmBA. RAEHEE. FAERAES, WRTIEEERMERTEE M,

import pytest

import torch

from vlim.config.mamba import MambaBackendEnum, MambaConfig

from vllm.model_executor.layers.mamba.ops.ssu_dispatch import (
FlashInferSSUBackend, TritonSSUBackend, initialize_mamba_ssu_backend, get_mamba_ssu_
backend, selective_state_update

)

from vlim.utils.torch_utils import set_random_seed

def test_default_backend_is_triton():
initialize_mamba_ssu_backend(MambaConfig()) # {£ A BRAELE
backend = get_mamba_ssu_backend()
assert isinstance(backend, TritonSSUBackend) # F2iEERIAE 3% A Triton
assert backend.name == "triton"

def test_explicit_triton_backend():
initialize_mamba_ssu_backend(MambaConfig(backend=MambaBackendEnum.TRITON))
backend = get_mamba_ssu_backend()
assert isinstance(backend, TritonSSUBackend) # & X3%4F Triton/53%

@pytest.mark.skipif(not HAS_FLASHINFER, reason="flashinfer not installed")

def test_flashinfer_backend_init():
initialize_mamba_ssu_backend(MambaConfig(backend=MambaBackendEnum.FLASHINFER))
backend = get_mamba_ssu_backend()
assert isinstance(backend, FlashInferSSUBackend) # B&iEFlashInfer/E a1k,
assert backend.name == "flashinfer"

def test_uninitialized_backend_raises():
import vlim.model_executor.layers.mamba.ops.ssu_dispatch as mod
old = mod._mamba_ssu_backend
mod._mamba_ssu_backend = None # KR BIIRS
with pytest.raises(RuntimeError, match="not been initialized"):
get_mamba_ssu_backend() # 5| &3imfTH R
mod._mamba_ssu_backend = old # REJRIRS

def test_flashinfer_import_error():
with pytest.raises(ImportError, match="FlashInfer is required"):
FlashInferSSUBackend(MambaConfig()) # k%% flashinferitfilik S A\ 512

def test_triton_basic_call():
set_random_seed(0) # % & REALFT T DABBARIN R A4 2 M
initialize_mamba_ssu_backend(MambaConfig(backend=MambaBackendEnum.TRITON))
# EENRKE
state = torch.randn(2, 64, 16, device="cuda")



x = torch.randn(2, 64, device="cuda")

out = torch.empty_like(x)

dt = torch.randn(2, 64, device="cuda")

dt_bias = torch.rand(64, device="cuda") - 4.0

A = -torch.rand(64, 16, device="cuda")

B = torch.randn(2, 16, device="cuda")

C = torch.randn(2, 16, device="cuda")

D = torch.randn(64, device="cuda")

selective_state_update(state, x, dt, A, B, C, D=D, dt_bias=dt_bias, dt_softplus=True, out=out)
assert not torch.isnan(out).any() # IR A R~ £NaN, EATNEEER
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