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[Bugfix] Sparse MLA: enable fp8_ds_mla dense prefill
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JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/48642

/—
HATHREZE
« —A3E: B8 fp8_ds_mla dense prefill By F0 gather [8]&
- EME: BEIXIFIX flashmla_sparse.py F metadata EHFr mla_attention.py # prefill

BAZmaRIT, AR decode-only metadata & dense prefill g8, XH FP8
sparse attention & XRXHHEFA, PR #HET TS2ENBEEER,

ThRES EAL

PR #47327 M7 dense-MHA prefill BB 3| sparse MLA, &5 T A fp8_ds_mla B&
batch bug: 1) req_id_per_token T3 top-k KEKEFEHAE; 2) dense MHA T
EUE packed 656 FF FP8 cache, B FlashMLA fREH metadata B EEA batch, &
PR AR e BUX X #F fp8_ds_mla T HY dense prefill

SRR

1. MRAKE (sparse_utils.py) : T triton_convert_req_index_to_global_index $3gin« &
Wrs, $E%4 req_id fo token_indices RN ILELEY AR, Fiik kernel grid #5F,

2. FP8 gather kernel ¥ /& (csrc/cache.h. csrc/libtorch_stable/ops.h)
cp_gather_and_upconvert_fp8_kv_cache #3¢ seq_starts 53, XFHMNEEEGENEF
4 gather; FEBIFEFR seq_lens 28 fEfbiED, FrAAA A (_custom_ops.py.
benchmark. MiRX) [ & #,

3. Metadata E#y (flashmla_sparse.py) : ¥ FlashMLASparseMetadataBuilder #5| A
require_uniform_decodes = True #r&. _build_fp8_separate_prefill_decode 1 E#EAE
F metadata F BAEHTEY decode/prefill it%k, MmIEFE XA split_decodes_and_prefills
, E/58Y dense MHA &2 prefill B, decode-only MQA metadata REIERHZE,

4. Prefill BB123E 8. (mla_attention.py) : ¥ cache_dtype == "fp8_ds_mla" B,
chunked_prefill_workspace dtype E &4 bfloat16 (fI3E query dtype) , BN FP8
cache L##/Zh BF16, E _compute_prefill_context fn
_context_parallel_compute_prefill_context #, Xt fp& ds_mla @A
cp_gather_and_upconvert_fp8 kv_cache 3#4T gather+ L##, BRRA
gather_and_maybe_dequant_cache,

5. MiXEBZ (test_sparse_mla_backends.py. test cp_gather fp8.py.
test_mla_backends.py) : ¥ AIELE,. decode slice IEHME. seq_starts gather,



cache dtype BRETEEMIR,
RS

« vlim/v1/attention/backends/mla/flashmla_sparse.py (#3k #EEE/S34; %5 source
; A core-logic; &5 FlashMLASparseBackend, FlashMLASparseMetadataBuilder,
require_uniform_decodes, _build_fp8_separate_prefill_decode) : #ZWiBHBETE: EH
metadata t3&, *3F decode-only MQA metadata 5§ dense MHA prefill 28, 3|\

require_uniform_decodes #r&, 1528 build_fp8 separate_prefill_decode 0O,

- vlim/model_executor/layers/attention/mla_attention.py (3t MLA F3EZ; 25 source
; 2R data-contract; &5 _compute_prefill_context, MLAAttention.init) : prefill }&432
JE: &£ fp8_ds_mla BHERA cp_gather _and_upconvert kernel &#JRH gather,
workspace dtype EE A bfloat16é

. tests/v1/attention/test_sparse_mla_backends.py (3R MREZ; K7 test; LR
test-coverage; fF5 test_triton_convert_rejects_req_id_longer_than_token_indices,
test_flashmla_forward_bf16_kv_slices_req_id_to_maqga_tokens) : #r3E R R4E 260 fn
decode slice MR, BEZ bug &\

. tests/kernels/test_cp_gather_fp8.py (#Eik MREZE; 2 F| test; H£R test-coverage;
&5 test_cp_gather fp8 with_sequence_starts) : #3 seq_starts gather IR, Z&IE
£ E AL gather IEFAME

- vlim/v1/attention/backends/mla/sparse_utils.py (#k TE&%k; 25| source; £
core-logic; 5 triton_convert_reqg_index_to_global_index) : &0
triton_convert_req_index_to_global_index 4K EK =, FHLHRA

X5 test_triton_convert_rejects_req_id_longer_than_token_indices,
test_flashmla_forward_bf16_kv_slices_reqg_id_to_mga_tokens,
test_cp_gather_fp8_with_sequence_starts, test_mla_kv_cache_spec_uses_layer_cache_dt
ype, _compute_prefill_context, _build_fp8 separate_prefill_decode,
triton_convert_req_index_to_global_index

KR Fr B]

vliim/v1/attention/backends/mla/flashmla_sparse.py

BB BT B EM metadata M2, % 3F decode-only MQA metadata & dense MHA
prefill 28, 5| A require_uniform_decodes #+:&, 15K
_build_fp8_separate_prefill_decode 0O,

# FlashMLASparseMetadataBuilder H require_uniform_decodes #r&EBIGI A

class
FlashMLASparseMetadataBuilder(SparseMLACommonMetadataBuilder[FlashMLASparseMetadat
al):
_cudagraph_support: ClassVar[AttentionCGSupport] = AttentionCGSupport.UNIFORM_
BATCH
# ¥ require_uniform_decodes=True B, metadata #iEE LSBT decode B split_decodes_
and_prefills



#AH, HEEFERADEITHN metadata FE, Mm% FF decode-only MQA kernel metadata
require_uniform_decodes: ClassVar[bool] = True

def build_fp8_separate_prefill_decode(
self,
common_attn_metadata: CommonAttentionMetadata,
metadata: FlashMLASparseMetadata, # £ NBAZE metadata, WHREE split
) -> "FlashMLASparseMetadata.FP8SeparatePrefillDecode":
num_tokens = common_attn_metadata.num_actual_tokens
# EH#EM metadata KB, fIEEXIAA split_decodes_and_prefills
num_decodes = metadata.num_decodes
num_prefills = metadata.num_prefills
num_decode_tokens = metadata.num_decode_tokens
num_prefill_tokens = num_tokens - num_decode_tokens
# ... 922 decode fu prefill F4&4 ...

vlim/model_executor/layers/attention/mla_attention.py

prefill BAZAE: 7 fp&_ds_mla BHMER cp_gather_and_upconvert kernel 2#J8A& gather
, workspace dtype EIZE A bfloat16

# _compute_prefill_context & fp8_ds_mla &%

def _compute_prefill_context(self, q, kv_c_and_k_pe_cache, attn_metadata, k_scale):
# ...  RIERS ...
for i in range(iters):
toks = prefill_metadata.chunked_context.seq_tot[i]
if self.kv_cache_dtype == 'fp8_ds_mla":
# £ X FFEE seq_starts B gather+upconvert kernel
ops.cp_gather_and_upconvert_fp8_kv_cache(
src_cache=kv_c_and_k_pe_cache,
dst=workspace[:toks],
block_table=prefill_metadata.block_table,
workspace_starts=prefill_metadata.chunked_context.cu_seq_lensli],
batch_size=attn_metadata.num_prefills,
seq_starts=prefill_metadata.chunked_context.starts[i], # #3%: HITHRBRS
)
elif not use_fp8_prefill:
ops.gather_and_maybe_dequant_cache(...) # JRA BF16 #{%
else:
# fp8 query prefill BRERZE

AT K

TRZA mgoin IAAZITEEE, K Cl BiE, drakosha TEAEX Issue BT FHIAT 20X
T 4xH200 L3t DCP RIZBEANIR, decode Hrt 5 ME#EHT, B gather IEFMET I
518

- DCP RIBLEHERIE (testing): DCP B2 FAMAI|HIA, TEYI,



R 5 B

- Qe TERFEIE: 1) cp_gather_and_upconvert_fp8_kv_cache #FRT seq_lens $%k

, XA seq_starts, FEHMRELINE AR R REFEI| L RFKTTHREBIR; 2)

metadata EAERZE T _build_fp8_separate_prefill_decode BIMIANIRE:, wTREEEFE L RN

R batch AET=4EFR—3; 3) workspace dtype M q_data_type BX A EE bfloat16

, TE3F fp8_ds_mla X TR RESI ABUMEE R A MRERMN; 4) FrAZXERTE CUDA

SMA0+ (Blackwell) TR, HEMFEFRETIAER TIF, ENRBEREE, £AENR

WED EH, R,

« ¥ HER: #EA fp8_ds_mla 1 sparse MLA B (%0 DeepSeek #5A) #
dense prefill BRBEARB AR, JBE batch BHERYE sparse decode —3K, BERM:
kernel #:1& E " RER MM B M R ARREMR (10 DCP #46514) . HIRREXRER
4 merge B9 DCP ZE BT 5 b4t seq_starts FEFRE.

« REEARID: BMANPEBE | kernel FHEOZE | metadata EH , X CUDA SMI0+ MR,

PRINISZS
« PR #47327 dense-MHA prefill routing for sparse MLA: 5| A& PR & E I bug
« PR #48612 superseded combined fix: 4~ PR supersedes #48612

« PR #46514 DCP change for KV offload: drakosha 3&iE4 PR 5 DCP 9% #&, "HRE
ZHERK



