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PATHRE

. —A]3E: MiniMax-M3 X 3F FP8 #EL GQA

- WEHME: BVERIL PR, UTBOAERRIEARR LK FPE KV cache X#F, MU
BITEF5h fallback BBZRERIZ%— kernel H, select_main_impl_cls BEIFZERE
(M is_quantized_kv_cache 3| dtype ¥HaHIRT) Z—AMESFKFHZITRR,

ThRES EAL

Reland of #45680 after M3 is merged. Add support for FP8 sparse GQA on NVIDIA:
only KV is quantized, Q is not. AP EE FP8 KV cache LUBV BHF G A, {EHAET fused
kernel (XX #F BF16, FEF5) fallback B2, A PR ¥ FP8 XIFEEHEE| fused kernel
¥,

SRR

1. ¥ J& fused kernel #0: F csrc/libtorch_stable/fused_minimax_m3_gknorm_rope_kv_i
nsert_kernel.cu FI0 kv_cache_dtype FRESEK, RIEFETH "p8" REEZTARE
EMEEREL (reshape_and_cache flash) , mMAEEEE BF16 {E, Python 4fE
vlim/_custom_ops.py [E# Fri 5%k,

2. BM¥F5h fallback B&42: REHMEEL amd/model.py fa nvidia/model.py $ 8y
MiniMaxM3SparseAttention 25, MR insert kv A3k (JRATE fused kernel A% ¥
fp8 BtiE3Y reshape_and_cache flash F&1B AN cache) ., forward AR BHEE
_fp8 kv 5%, Z&—AA fused kernel &N kv _cache dtype,

3. AR GREIFFE: &£ common/sparse_attention.py B select_main_impl_cls #, B
£ not is_quantized_kv_cache(kv_cache_dtype) HEFR T FiE 214 KV cache £ MSA;
XA kv_cache dtype |= "fp8 e5m2", BUAWF FP8 E4M3 7E SM100 L4 4:{E B MSA &
3, XFELE EBM2, EBEM logger.info_once iBFEATE/EIHER (MSA = Triton) .

4. T RMRE % : tests/kernels/test_fused_minimax_m3_gknorm_rope_kv_insert.py &
test_sparse_full 3 kv_cache_dtype £t ("auto" a1 "fp8") , MK FP8 BEIR T HY
cache EANIEFME, BIEKE dtype BE (torch.uint8) Foi@id
reshape _and_cache_flash &R TAEAE FEXTE,

5. FBLEHIFAE: BRABEENSA (W0 MiniMaxM3SparseMetadata) , E#f
cmake/external_projects/fmha_sm100.cmake VERN FP8 B2 %F.



R

« vlim/models/minimax_m3/nvidia/model.py (#3k NVIDIA ##: 5| source; £
core-logic; 5 _insert_kv) : ORI S MR _insert_kv A%, forward §H3E
kv_cache_dtype £%= A fused kernel; AE S AU E LRI,

« vlim/models/minimax_m3/amd/model.py (&3 AMD &&; 27| source; £H
core-logic; &% _insert_kv) : AMD X RERX#H: 5 nvidia AP TE, MK _fo8_kv
tr&EAR _insert_kv A%, forward £ kv_cache_dtype,

« vlim/models/minimax_m3/common/sparse_attention.py ({E3R #ESEEA; FEF source
: 2R core-logic) : MBI R A G MMLIFZOIEIR: B select_main_impl_cls AR
FP8 E4AM3 f£F MSA a3, FHARMmHEE,

. tests/kernels/test_fused_minimax_m3_gknorm_rope_kv_insert.py (13 mb&AZ0NR; 2%
B test; LA test-coverage; 5 test_sparse_full) : MiREZE: ¥ E test_sparse_full
F#F kv_cache_dtype &%kt (auto #n fp8) , I&IE fp& T cache EAIEHME,

. csrc/libtorch_stable/fused_minimax_m3_gknorm_rope_kv_insert_kernel.cu (13t Fié&
#%; 225 other; &R dependency-wiring) : C++ EREAZSZH: ™0 kv_cache_dtype %
¥, 523 fp8 BILE ANBAZ,

XS _insert_kv, select_main_impl_cls, fused_minimax_m3_gknorm_rope_kv_insert,
test_sparse_full

KPR R B
vlim/models/minimax_m3/nvidia/model.py

BRI 4 MR _insert_kv 3%, forward FE3#E kv_cache_dtype 2358 A fused
kernel; XS ANUBMKE.

# vllm/models/minimax_m3/nvidia/model.py (partial)

def forward(
self,
positions: torch.Tensor,
hidden_states: torch.Tensor,
) -> torch.Tensor:
gkv, _ = self.gkv_proj(hidden_states)
# Fused per-head Gemma QK-norm + partial NeoX RoPE on g/k, in place.
# kv_cache_dtype="auto" R~ A~ &M (BF16) , {8 fused kernel th X+ "fp8",
ops.fused_minimax_m3_gknorm_rope_kv_insert(
gkv,
self.q_norm.weight,
self.k_norm.weight,
self.rotary_emb.cos_sin_cache,
positions,
self.num_heads,
self.num_kv_heads,
self.rotary_emb.rotary_dim,
self.q_norm.variance_epsilon,



kv_cache_dtype="auto", # #3ES%K, 2%l cache AR
)
a, k, v = gkv.split([self.q_size, self.kv_size, self.kv_size], dim=-1)
attn_output = self.attn(q, k, v)
output, _ = self.o_proj(attn_output)
return output

vliim/models/minimax_m3/common/sparse_attention.py

BT RN BT OER . BEK select_main_impl_cls KA FP8 E4AM3 R MSA &35
S =

# vilm/models/minimax_m3/common/sparse_attention.py (partial)
def select_main_impl_cls(

*, topk_blocks: int, kv_cache_dtype: str,
) -> type[MiniMaxM3Sparselmpl]:

"""Pick the main attend impl off the main KV-cache dtype.

Blackwell (SM100) uses the MSA attend for supported top-k block counts
when the KV cache is BF16 or FP8 E4M3; non-Blackwell and FP8 E5M2 fall
back to Triton. The MSA module is imported lazily so AMD/non-SM100 never
import fmha_sm100.
use_msa = (
current_platform.is_cudal()
and current_platform.is_device_capability_family(100)
and topk_blocks in (4, 8, 16, 32)
and kv_cache_dtype != "fp8_e5m?2" # #7F fp8_e4m3, {XHEFR e5m2
)
selected = "MSA" if use_msa else "Triton"
logger.info_once(
"MiniMax M3 sparse attention selected %s (kv_cache_dtype=%s, topk_blocks=%s)",
selected, kv_cache_dtype, topk_blocks,
)
if use_msa:
from vllm.models.minimax_m3.nvidia.sparse_attention_msa import (
MiniMaxM3SparseMSAImpl,
)
return MiniMaxM3SparseMSAImpl
return MiniMaxM3SparseTritonImpl
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A PR RZ= AR review 1118; zyongye 44F approve FEIEESFHF, WFiLHNZ,
- T o EMMET &R

Ao 5 &

. NS



1. B BR: FP8 KV cache {X¥E TRITON_ATTN = FLASHINFER
(use_trtlim_attention=true) a3 T T1E; FLASH_ATIN A%, APREEAERE,

2. FP8 RENF: MEEFMITREMHARRE,; MR XIERELERNE, KRHITIHIH
¥ R fE,

3. BFEF#ZEM: AMD ROCm #842 (amd/model.py) &&—F& A kv_cache_dtype="auto"
(BF16), FP8 B&42K7E ROCm BH, 1B fused kernel 8 kv_cache_dtype Sk &E
¥/ ROCm BRZATH.

4. C++ kernel Rfe: FEFEFBESHRTRREMGSHEFBCETRER, KB
reshape_and_cache_flash BIE R ERIE CUDA RAFRRE, - BmW: AP
MiniMax-M3 B P ILE{E A --kv-cache-dtype fp8 BREHF LA, EATKLEITX%R
; B NELA IEFAEY attention backend, BEIFARSMH: #FR¥EAL fallback B2 T 1A
$®iF, BMERZD % AMD 5 NVIDIA FA model.py X, - RIeHRIZ: FP8 M
R, IKBIFE attention B , BEFEREME , C++ &KX

RERIREE

« PR #45720 [Bugfix] [ROCm] Fix MiniMax-M3 FP8 KV cache dtype: ZBIMEE T M3 FP8
KV cache dtype 9@, A4 PR £ ROCm EHIFEREMEIRAEER,

« PR #45743 [M3] Tune Triton indexer score decode for spec-decode: F—E&E 3 M3
Triton kernel 894k, 57K PR B9 FP8 BRIZFREBAERE (spec-decode &)



