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1. EIRkiFB /Y B & vllm/models/deepseek_v4/attention.py F#3E
_resolve_dsv4_backend M VIimConfig 2B —-attention-backend; 1&2&
_select_v4_sparse_impl X#FH# FLASHINFER_MLA_SPARSE_DSV4 #&%8: ¥rig
_resolve_dsv4_kv_cache_dtype REARIEERFE R MES KV cache dtype: Flashinfer B&
RREELR bf16 B fp8_e4m3, FlashMLA E4f2ikRE UESMO uint8,

2. FlashInfer F#g5ZH,: #H3E viim/models/deepseek_v4/nvidia/flashinfer_sparse.py, &
X_DeepseekV4FlashInferMLASparseBackend (#7& FlashMLA By sparse backend X
B R THIENERE) Fn DeepseekV4FlashInferMLASparselmpl (52, init_layer_buffers
Wi FP8 scale buffer it HEArE BMM scale, BAXK forward_mqa 1A
flashinfer_trtlim_batch_decode_sparse_mla_dsv4 &3 #4T prefill/decode) .

3. C128A H#HIEEGFES —RMEMHIM RS HEE: £ viim/models/deepseek_v4/common/ops/c
ache_utils.py F#3¥¢ build_flashinfer_mixed_sparse_indices %X Triton kernel, F|H
FlashMLASparseMetadata B c128a_sparse_indices 7 ZMEN step /TR, BR
BEEE ML,

4. CuTeDSL E4EEIER: 58K viim/models/deepseek_v4/nvidia/ops/sparse_attn_compres
s_cutedsl.py, ¥ SparseAttnCompressNormRopeStoreFullC4Kernel 35, 3Ein
store_full_kv fo store_full_fp8 #r&; EZER{/MRIBEIREBT UEBMO B2, BEEEANEL
8 BF16 2 per-tensor FP8 cache,



5. Compressor %32 #E&2%: 1£ vllm/models/deepseek_v4/compressor.py &, HRiE
kv_cache B dtype H|ki2F A full-cache #=R, (&3 store_full_kv. store_full_fp8 #n
fp8_scale % cutedsl kernel,

6. MiRE = FE tests/kernels/test_fused_deepseek v4 _gnorm_rope_kv_insert.py & ¥
_call_full_cache_fp8_fused. _call_full_cache_bfl16 fused & 5E5H, WIE4L cache B
RHFEIEMME; 7E tests/kernels/test_compressor_kv_cache.py $#3&
test_cutedsl| _full_cache_store,

7. X#4: I tools/pre_commit/generate_attention_backend_docs.py F#3E V4 decode J&
RO AR A B ZB SR, ¥ _DSV4 BN EIREMER,
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« vllm/models/deepseek_v4/nvidia/flashinfer_sparse.py (#3k FlashInfer Eig; 255
source; ER core-logic; 45 _get_flashinfer_dsv4_workspace,
DeepseekV4FlashInferMLASparseBackend, get_name, get_impl_cls) : &S
FlashInfer TRTLLM-gen /E3m5Z3, ®& workspace B3, FimE. TR ALZMES
forward Z%§,

« vllm/models/deepseek_v4/attention.py (3R EFEAAD; 2KF| source; £
data-contract; %5 _resolve_dsv4 _backend, _select v4 sparse_impl,
_resolve_dsv4_kv_cache_dtype) : BEEIREIFER A KV cache dtype BT, 2iEHA
FPERESBEAKERIAD,

. tests/kernels/test_fused_deepseek v4 _gnorm_rope_kv_insert.py (13 EFMR; 25|
test; M test-coverage; &5 _full_cache_fp8 op_available,
_full_cache_bf16_op_available, _call_full_cache_fp8_fused,
_call_full_cache_bf16_fused) : 3¢ full-cache BZHFBAEM S, IZ8iF FP8 fn BF16 &
cache fEANBIIEFAE,

« vllm/models/deepseek_v4/nvidia/ops/sparse_attn_compress_cutedsl.py (#iR ELEEZ
RF; KR infra; R infrastructure; 5 SparseAttnCompressC128Block8Kernel,
SparseAttnCompressNormRopeStoreFullC4Kernel, compile, init) : 152k CuTeDSL JE4E
B, I EIFS cache B kernel 3£, EMREXREEIZ,

« vllm/models/deepseek_v4/compressor.py (#E3k E4E2E; K5 source; KA
data-contract) : &2k DeepseekCompressor B get_kv_cache_spec o forward 7%,
f&3 full-cache %%,

« vllm/models/deepseek_v4/common/ops/cache_utils.py (iR EFTE; K3 infra; £
A infrastructure; #F%5 build_flashinfer_mixed_sparse_indices,
_build_flashinfer_mixed_sparse_indices_kernel) : #r3&
build_flashinfer_mixed_sparse_indices &A&Z &%k, SLIM—RXMHBRRG|HE,

KBS _get flashinfer_dsv4_workspace, DeepseekV4FlashInferMLASparseBackend.g
et_name, DeepseekV4FlashIinferMLASparseBackend.get_impl_cls,
DeepseekV4FlashInferMLASparselmpl.get_padded_num_qg_heads,
DeepseekV4FlashInferMLASparselmpl.init_layer buffers,
DeepseekV4FlashInferMLASparselmpl.forward_maqa, _resolve_dsv4 _backend,
_select_v4_sparse_impl, _resolve_dsv4 _kv_cache_dtype,



build_flashinfer_mixed_sparse_indices, SparseAttnCompressNormRopeStoreFullC4Kernel.
init
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viim/models/deepseek_v4/nvidia/flashinfer_sparse.py

i A%& FlashInfer TRTLLM-gen B35, 4 workspace B2, jFinds. T E AL
40 forward Z &,

# vlim/models/deepseek_v4/nvidia/flashinfer_sparse.py
# DeepseekV4FlashInferMLASparselmpl: FlashInfer TRTLLM-gen #ET MLA SZ3128
# KB FlashMLA # SparseMLAAttentionImpl LB R V4 R RS EE
class DeepseekV4FlashInferMLASparselmpl(DeepseekV4SparseMLAAttentionImpl):
backend_cls = DeepseekV4FlashInferMLASparseBackend
@classmethod
def get_padded_num_g_heads(cls, num_heads: int) -> int:
# FP8 decode kernel (XX ¥ h_q N 64 = 128
if num_heads > 128:
raise ValueError(f'DeepseekV4 Flashinfer MLA Sparse does not support {num_heads}
heads "
"(FP8 decode kernel requires h_g in {64, 128}).")
return 64 if num_heads <= 64 else 128
@classmethod
def init_layer_buffers(cls, layer: "DeepseekV4MLAAttention") -> None:
# ¥¥a1k per-tensor FP8 scale & X H Wit EsrE BMM scale
if layer.kv_cache_torch_dtype != torch.float8_e4m3fn:
return
# TODO: M checkpoint HnEHE5Z per-tensor Q/KV scale
fp&_qg_scale = 1.0
fp&_kv_scale = 1.0
layer.register_buffer("_flashinfer_fp8_qg_scale", torch.tensor([fp8_g_scale], dtype=torch.
float32), persistent=False)
layer.register_buffer("_flashinfer_fp8 qg_scale_inv", torch.tensor([1.0 / fp8_q_scale], dtype=
torch.float32), persistent=False)
layer.register_buffer("_flashinfer_fp8 kv_scale", torch.tensor([fp8_kv_scale], dtype=torch.
float32), persistent=False)
# TRTLLM-gen £ Python #x2/EAN scale 3 (XB|T 1-elem tensor) , BEARRE
layer._flashinfer_fp8_bmm1_scale = layer.scale * fp8_g_scale * fp8_kv_scale
layer._flashinfer_fp8_bmm2_scale = fp8_kv_scale
@classmethod
def forward_mqal(cls, layer, g, kv, positions, output):
# 1% 77583 decode/prefill A flashinfer_trtlim_batch_decode_sparse_mla_dsv4
pass

vliim/models/deepseek_v4/attention.py

B RRE e dF R A KV cache dtype ##47, REEAFPEESBEAKEHRAOAAD,

# vllm/models/deepseek_v4/attention.py
# KV cache dtype fi##r: RIFEHALRREESH dtype BN



# Flashlnfer V4 {# 48] bf16/per-tensor FP8; FlashMLA /B UESMO paged uint8
def _resolve_dsv4 _kv_cache_dtype(backend, kv_cache_dtype, cache_config):
from vlim.v1.attention.backends.registry import AttentionBackendEnum
if backend == AttentionBackendEnum.FLASHINFER_MLA_SPARSE_DSV4:
if kv_cache_dtype.startswith("fp8"):
return kv_cache_dtype, torch.float8_e4m3fn
# auto / bfloat16 -> contiguous BF16 cache
return kv_cache_dtype, torch.bfloat16
# FlashMLA / ROCm Aiter: (XX fp8 Bf£H UESMO paged layout
assert kv_cache_dtype.startswith("fp8"), (
f'DeepseekV4 FlashMLA sparse backend only supports fp8 kv-cache, got {kv_cache_dtype}

)
if kv_cache_dtype != "fp8_ds_mla":
if cache_config is not None:
cache_config.cache_dtype = "fp8_ds_mla"
kv_cache_dtype = "fp8_ds_mla"
logger.info_once("Using DeepSeek's fp&_ds_mla KV cache format.")
return kv_cache_dtype, torch.uint8
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2. FP8 scale BE#wFL: init_layer buffers # FP8 scale oL R 1.0, FMEBFESL
checkpoint {& (Jl, TODO) , "RESHHEE TK,



3. BORIARMERERMNFS: PerkzZheng #8 H BRIA R AR A PR R A =TS | ABUSN CTA FF
B, EREHEZRT TaREET,

4. ARFSPER TRTLLM EF: F38K#E flashinfer_trtlim_batch_decode_sparse_mla_dsv4
, BERRRIFEEIZ op, TNEITHREE,

5. B AMRH: EZ53F NVIDIA GPU ({K# cutedsl #2 FlashInfer) , ROCm B&{Z{55R
R Aiter 5, EFEIALE AMD LI3F, - ®m: XA/ mE
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