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# vllm/v1/attention/backends/mla/flashinfer_mla_sparse.py

class _FlashInferMLASparseBackendBase(AttentionBackend):
""Common metadata for concrete FlashInfer sparse MLA backends.

# FTAE MR MLA B33 2 8 metadata builder

@staticmethod

def get_builder_cls() -> type[FlashInferMLASparseMetadataBuilder]:
return FlashInferMLASparseMetadataBuilder



@classmethod
def is_mla(cls) -> bool:
return True

@classmethod
def is_sparse(cls) -> bool:
return True

class FlashInferMLASparseTRTLLMBackend(_FlashInferMLASparseBackendBase):
"""SM100 path: uses TRTLLM-gen launcher with bf16/fp8 KV cache.""
supported_dtypes = [torch.float16, torch.bfloat16]
supported_kv_cache_dtypes = ["auto", "float16", "bfloat16", "fp8", "fp8_e4m3"]

@staticmethod
def get_supported_kernel_block_sizes() -> list[int | MultipleOf]:
return [32, 64]

@staticmethod
def get_impl_cls() -> type[SparseMLAAttentionImpl]:
return FlashInferMLASparselmpl

class FlashInferMLASparseSM120Backend(_FlashInferMLASparseBackendBase):
"""SM120 path: uses Flashlnfer sparse MLA decode API with fp8_ds_mla cache."""
supported_dtypes = [torch.bfloat16]
supported_kv_cache_dtypes = ["fp8_ds_mla"]

@staticmethod
def get_supported_kernel_block_sizes() -> list[int | MultipleOf]:
return [256]

@staticmethod
def get_impl_cls() -> type[SparseMLAAttentionImpl]:
return FlashInferMLASparseSM120Impl

vlim/v1/attention/backends/mla/flashinfer_mla_sparse_sm120.py
P9 SM120 BEMASERE I, T FlashInfer #ER MLA ARAD 89 B (518 A0 AR N b ik,

# vllm/v1/attention/backends/mla/flashinfer_mla_sparse_sm120.py
class FlashInferMLASparseSM120Impl(SparseMLAAttentionImpl[FlashInferMLASparseMetadata))
| """SM120 FlashInfer sparse-MLA implementation."""

def __init__(self, num_heads, head_size, scale, num_kv_heads, ..., indexer=None, **mla_args)

# SM120 RX#F fp8_ds_mla B, BARAW alibi_slides / sliding_window
if self.kv_cache_dtype != "fp8_ds_mla":



raise NotImplementedError(
"SM120 requires fp8_ds_mla KV cache layout")
# }F& Flashinfer & X 4F SM120 #E MLA
if not has_flashinfer_sparse_mla_sm120():
raise RuntimeError("FlashInfer sparse MLA SM120 API not available")

def forward_maqa(self, g, kv_c_and_k_pe_cache, attn_metadata, layer):
# 4% topk_indices #i AMIE K]
topk_indices_physical = triton_convert_req_index_to_global_index(
attn_metadata.req_id_per_token[:num_actual_toks],
attn_metadata.block_table,
topk_indices,
BLOCK_SIZE=atth_metadata.block_size,
NUM_TOPK_TOKENS=topk_indices.shape[1],
)
# A ELHIL tensor
output = g.new_empty((num_actual_toks, self.num_heads, self.kv_lora_rank), dtype=q.
dtype)
# JAHA Flashinfer B SM120 sparse MLA ##55 % 3k
flashinfer_trtllm_batch_decode_sparse_mla_sm120(
output, g, kv_c_and_k_pe_cache, topk_indices_physical, ...)
return output, None

vliim/models/deepseek_v4/nvidia/flashinfer_sparse.py
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# vllm/models/deepseek_v4/nvidia/flashinfer_sparse.py

class DeepseekV4FlashInferMLASparseBackend(DeepseekV4FlashMLABackend):
#...

@classmethod

def supports_compute_capability(cls, capability: DeviceCapability) -> bool:
return capability.major in [10, 12]

@classmethod
def supports_combination(cls, head_size, dtype, kv_cache_dtype, ...):
if capability.major == 10:
# SM100 a3F auto / bf16 / fp8
return None
if capability.major == 12:
# SM120 UER fp8_ds_mla
if kv_cache_dtype not in ("fp8", "fp8_e4m3", "fp8_ds_mla"):
return "kv_cache_dtype not supported"
# ¥& Flashinfer 2& X3 SM120
if not has_flashinfer_sparse_mla_sm120():
return "SM120 support not available in FlashInfer"
return None
return "requires SM10x or SM12x"



@staticmethod
def get_kv_cache_shape(num_blocks, block_size, num_kv_heads, head_size, cache_dtype_str=
"auto"):
device_capability = current_platform.get_device_capability()
if device_capability is not None and device_capability.major == 12:
# SM120 {5 FlashMLA V4 AR packed shape
return DeepseekV4FlashMLABackend.get_kv_cache_shape(...)
else:
# SM100 £ A EEE (num_blocks, block_size, head_size)
assert num_kv_heads ==
return (num_blocks, block_size, head_size)
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