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PHATHRE
« —A)E: BRIAR A FlashMLA sparse prefill, GB300 FB3EZEHIRA 4-12%
« EHE: BIFTA DeepSeek V4 FEARZIM PR, UBREBFELEHRA, EXAHELE

FEEARAT, EIWEBAR GPU (HEJE GB300 224) LimfTHAEEYTMIR, &3FFFnlk
HBAESMR GB300 7%, EHMITEE BITRIL.
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FlashMLA sparse prefill 88 8 E12F DeepSeek V4 WFBEZREH, HBEEZBIRA T SZIE
ZRIAK . PR body FMREKIER R, EWEATET, 1K/8K/16K/128K MAKE 5 BIKE
+4.2%. +6.8%. +8.0%. +12.4% HEHIRFA, HiLFTERF BaZsE, FILEFMEERIAR A,

IR
SEIMIFARE AT 5 .

1. BRIRET EERINME: T python/sglang/srt/environ.py F¥
SGLANG_OPT_FLASHMLA_SPARSE_PREFILL M EnvBool(False) Bk EnvBool(True),
SZILERA R o

2.3] A\workspace®Z ¥ 2 : #F3SparsePrefillWorkspaceZt (L Fsparse_prefill_utils.py)

, AMBRPUERRM K. TEHN scratch #fif, BRGEEHLE. ZEXHRERE
buffer K/N, R R

3. BHEHEZREITHE: SparsePrefillChunkCache #3E max_seq_len FE&, ensure_c4 #n
ensure_c128 FiaE£ETELRFHIKE (fmdE CUDA graph H3REE9E K padding) 2E
token ID #4H, BROAFRFE, REBEERT RILELEEY cO_workspace. c4_workspace.
c128 workspace, %—H SparsePrefillWorkspace &3,

4. JEEREE K TE deepseek_v4_backend.py B DeepseekV4AttnBackend #6)|7E
self.sparse_prefill_workspace, 3% _forward_prefill_sparse H{& A& & RBEA B
workspace 3|, EBHEE DSV4Metadata.copy_ #m
refresh_for_breakable_cuda_graph_replay  UIEMEELRE, %k CUDA graph BT
EIHE,

5. Context Parallelism & 432 : 7 deepseek_v4 _hook.py B validate_deepseek v4 cp
t, Y2H CP RE®RE SGLANG_OPT_FLASHMLA_SPARSE_PREFILL=False #i2%
%4 [EA sparse prefill YHIRkE CP #%,



6. MiIREBE: & test_deepseek v4.py FH I = AN :
test_sparse_prefill_workspace_reuses_and_grows 3&iE workspace £ 5K ;
test_sparse_prefill_c4_uses_live_extent #u test_sparse_prefill_c128_uses_live_extent
IR TR KENZEITE, REMET TestDSV4BreakableCudaGraphMetadata
Contract ¥xTF sparse_prefill_cache EE MWW=,

R

python/sglang/srt/layers/attention/dsv4/sparse_prefill_utils.py (13k FEEZX T E; 35|
source; 2R core-logic; &5 SparsePrefillWorkspace, init, get) : 5| A\
SparsePrefillWorkspace 25, %—%&E workspace; 1&2& SparsePrefillChunkCache 1
max_seq_len AETFEFFIKEITETE, BT 2EE workspace FE,

test/registered/attention/unittests/dsv4/test_deepseek_v4.py (FE3R BoMR; 5|
test; M test-coverage; 5 _make_sparse_prefill_cache,
test_sparse_prefill_workspace_reuses_and_grows,

test_sparse_prefill_c4_uses_live_extent, test_sparse_prefill_c128_uses_live_extent) :
Fr =N TR B £ workspace ESMK. C4/C128 FREMRFIKE; mET
CUDA graph metadata & B MR,
python/sglang/srt/layers/attention/deepseek_v4 backend.py (3R FEAEim; K5
source; M core-logic) : &£ SparsePrefillWorkspace, & Backend F8|:ZIF(EN;
1&2% _forward_prefill_sparse 1A% — workspace; EB& cache Z#EiEfE CUDA graph,
python/sglang/srt/arg_groups/deepseek_v4_hook.py (#3k £23EE; 25| source; £
A dependency-wiring) : £ context parallelism BRI BEZA FlashMLA sparse
prefill, R FE,

python/sglang/srt/environ.py (13 BEEE; KA source; ER core-logic) : EKER
AME, ETEEBRRARBRABAD &,

XS SparsePrefillWorkspace.init, SparsePrefillWorkspace.get,
SparsePrefillChunkCache.init, DeepseekV4AttnBackend._forward_prefill_sparse

KR Fr B]

python/sglang/srt/layers/attention/dsv4/sparse_prefill _utils.py

3| N\ SparsePrefillWorkspace 2, %—%3 workspace; &8k SparsePrefillChunkCache 1
FA max_seq_len UETFEZFRFPIIKEITEZE, BRT 98 workspace FE&,

class SparsePrefillWorkspace:
"""Backend-owned scratch storage for sparse prefill KV dequantization.

The workspace contents are fully overwritten before every attention call,

so token buckets and compression ratios can safely share one buffer. Sparse
prefill executes eagerly and serially on the supported paths, which makes it
safe to replace the scratch allocation when a larger extent is needed.

def __init__(self, device: torch.device):



self.device = device
self._buffer: Optional[torch.Tensor] = None

def get(self, num_tokens: int) -> torch.Tensor:
assert num_tokens > 0
# YAl buffer K&, &R None A 0
current_capacity = self._buffer.shape[0] if self._buffer is not None else 0
# REFTEERZRNAEF AR, TUNER
if num_tokens > current_capacity:
self._buffer = torch.empty(
(num_tokens, 1, WORKSPACE_DIM),
dtype=torch.bfloat16,
device=self.device,

)
# REFRERENALE (RFEREK buffer)

return self._buffer[:num_tokens]
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1. MRERANFS: BRE GB300 LMRAAEZERA, EREHM GPU (m SM120) =i
rafn A B RRIE, THEFAEMEEER, PR /EE EAMIEHXMLOBE SR L RIS
B,
2. RIMTAZE: MARAFPERBIBITA (sparse prefill (i4]) TaEBE|EINE, B
IR E SGLANG_OPT_FLASHMLA_SPARSE_PREFILL=0 k£,
3. Context Parallelism #%&: 2@ EZALE, EZRAFRRERRTERE B A
CP #n sparse prefill, TRESHKFE. FEAR CP BAREMRIIT,
4. CUDA graph X & : #X% workspace # CUDA graph 3k / EWXZE T 8 IERA MRS
T sparse_prefill_cache WEEZHE, NRADBEEMANIG, - FM: APFM: FI
#H DeepSeek V4 AP B REFEAMERA (4-12%) , TEBKERE, EXXAN
RAPITARZE, Context parallelism AR AZEw (Bsh2EH) » A% B
/TG (workspace buffer) , {ERAKE 53, FFIFET ERBAD
envs.SGLANG_OPT_FLASHMLA_SPARSE_PREFILL B9fE A& > F EBRIMET L. HPBA
Bw: NS4 sparse prefill FEMAL (A0 CP 3%, SM120 &EE) 124t 7 EFEMAOMR
AL AR,

« REFRIE: BRIMTHZE |, context parallelism BEIZ2H , K& SM120 MR
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