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tests/kernels/attention/test_minimax_m3.py (#3k MR; £ 5| test; FE A test-coverage
; &5 _fmha_indexer_topk, test_fmha_sm100_indexer_matches_reference,
test_msa_indexer_impl_matches_triton, test_decode_index_topk _fp8) : #r3 MSA &3|
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MSAMetadataBuilder. MSAImpl) , ®&%& fmha_sm100 #4448 Triton top-k AY3EFFIFEE,

# SPDX-License-Identifier: Apache-2.0

# vllm/models/minimax_m3/nvidia/indexer_msa.py

# MSA (SM100/Blackwell) indexer impl for MiniMax M3

#

# Prefill: fmha_sm100 OnlyScore + Triton minimax_m3_index_topk

# Decode: Triton minimax_m3_index_decode ( [ Triton Ei#, &EE& q_len==1)



from dataclasses import dataclass

from typing import ClassVar

import torch

from vlim.models.minimax_m3.common.indexer import (
MiniMaxM3IndexerBackend, MiniMaxM3IndexerDecodeMetadata,
MiniMaxM3Indexerlmpl, MiniMaxM3IndexerMetadata,
MiniMaxM3IndexerMetadataBuilder)

from vlim.models.minimax_m3.common.ops.index_topk import (
minimax_m3_index_decode, minimax_m3_index_topk)

from vlim.v1.attention.backend import (
AttentionBackend, AttentionCGSupport, CommonAttentionMetadata)

from viim.v1.attention.backends.utils import split_decodes_and_prefills

PAGE_SIZE = 128 # 5 sparse block size —%K, fmha tile id B M3 block id

class MiniMaxM3IndexerMSABackend(MiniMaxM3IndexerBackend):
"% FE MSA builder R 3| B EHR, "
@staticmethod
def get_builder_cls() -> type["MiniMaxM3IndexerMSAMetadataBuilder"]:
return MiniMaxM3IndexerMSAMetadataBuilder

@dataclass

class MiniMaxM3IndexerMSAPrefillMetadata:
""fmha ¥4t % + Triton top-k #A (prefill fll eager =) , "
plan: dict # fmha_sm100 Planlnfo
cu_seglens_g: torch.Tensor # [num_prefills+1] int32
prefix_lens: torch.Tensor # [num_prefills] int32
max_qguery_len: int
page_table: torch.Tensor # E-FEIMIETT R 5|

@dataclass

class MiniMaxM3IndexerMSAMetadata(MiniMaxM3IndexerMetadata):
""Decode £ LM decode FE&; prefill_msa &% fmha itxl, "
prefill_msa: MiniMaxM3IndexerMSAPrefillMetadata | None = None

class MiniMaxM3IndexerMSAMetadataBuilder(MiniMaxM3IndexerMetadataBuilder):
""Builder: decode metadata Z&ASH cudagraph 2R, prefill it %l eager M3, "
_cudagraph_support: ClassVar[AttentionCGSupport] = AttentionCGSupport.UNIFORM _
BATCH

def build(self, common_prefix_len, common_attn_metadata, fast_build=False):
# ... (FERDMF3E MiniMaxM3IndexerDecodeMetadata, prefill M3E fmha it )
# *5 . decode 3E% decode_data, prefill GAA fmha_sm100 _plan
decode = MiniMaxM3IndexerDecodeMetadatal(...) if num_decodes > 0 else None
prefill_msa = self._build_prefill_msa(...) if num_prefills > 0 else None
return MiniMaxM3IndexerMSAMetadata(decode=decode, prefill_msa=prefill_msa)

class MiniMaxM3IndexerMSAImpl(MiniMaxM3IndexerImpl):
""MSA &5 8&5ZH,: forward AR fmha_sm100 ¥4 (prefill) B Triton decode, """



def forward(self, index_query, index_md):
# M index_md 3REX decode #n prefill TT$k#E
# decode Ml: @A minimax_m3_index_decode #E A topk_indices_buffer
# prefill fil: @A fmha_sm100 FXKEX max_score, fARJE minimax_m3_index_topk
pass

tests/kernels/attention/test_minimax_m3.py
Frig MSA RE|BsmBmmR A FP8 &3 BIZMIR, #AlR top-k #FEESELI—HK.

# tests/kernels/attention/test_minimax_m3.py ( X8 E )
# MSA indexer (SM100) B9S2 BER2 B H| R %K: fmha_sm100 OnlyScore + Triton top-k
def _fmha_indexer_topk(
idx_qg: torch.Tensor, # [total_g, H, 128] bf16/e4m3
index_cache: torch.Tensor, # [num_pages, 128, 128]
block_table: torch.Tensor, # [batch, max_blocks] int32
d_lens, seq_lens, prefix_lens, sm_scale: float, topk: int
) -> torch.Tensor:
"""Replicate MiniMaxM3IndexerMSAImpl's score path."""
from vlim.third_party.fmha_sm100.api import _fmha_sm100, _fmha_sm100_plan
# ... ¥3& plan, A _fmha_sm100 3KEX OnlyScore, A minimax_m3_index_topk

# 5 e4m3 AL RIAEHIR FP8 5§ BF16 HAR top-k (TREEX)
_E4M3_EXACT _VALUES = |
*range(1, 17), *range(18, 33, 2), *range(36, 65, 4), ...

# test_fmha_sm100_indexer_matches_reference: Xttt _fmha_indexer_topk 5 %% 523,
# test_msa_indexer_impl_matches_triton: Xttk MSA impl 5 Triton impl B9% &
# test_decode_index_topk_fp8: 1/ FP8 R5|E%F3E4/T decode HWIFER
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top-k &3l
- MIIRIRFIME: setup.py T3 T csrc/ #o cutlass BYLZEIMN, KZ%E fmha_sm100 BYEF
B REE S AR (BN EHA import-local FB&)

« AP {EH MiniMax M3 & B3RZ/T7E SM100/Blackwell GPU B9 F¥53:45 Prefill fn
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