PR #27954 ZEIRLE

sgl-project/sglang
[dsv4] Pad MLA decode g-heads to 64 (not full n_heads) for FlashMLA headé4 kernel
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JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/27954

PATHRE

« —A]iE: MLA decode g-heads A ZE 64 MR FlashMLA kernel

- EMME: EEHEIEL, Z PR B R T WTEREMKE kernel By specialization 54, MUK
INREGEREY (+21/-5) AR EFHNMRERA, ROBE—EHRE kernel ARF/IMLEY
B TELMIELRERIRAE —TH#HT B HE MR, FEE, _attn_sink_local B
WAEAERE % T CUDA graph REYURERME, ZE@EM GPU BRI RIFELER,

Th RES EAL

DeepSeek-V4-Pro ZEA£ A attention tensor parallelism B, &4 rank B9 query head # R
A n_heads // attn_tp (40 TP=4 B4 32) , {8 MQALayer.forward ¥ HEXELH
n_heads (128) , B FlashMLA RE 7188 fwd_for_small_topk::head128 kernel,
FlashMLA R3F h_g A {64, 128} #ITT TI1HML, RAE 64 WAL L 2x EEHHN
decode::head64 4K,

SCEL AR

1. A __init__ ¥ attn_sink BEHFERBE (python/sglang/srt/models/deepseek_v4.py) :
¥ self. attn_sink local BME, % attn tp size == 1 R EEEFEE self.attn_sink, TN
A None, AJa&WybaETFESE,

2. B8k forward PRYLIREZIZEE: ¥ self.tp size > 1 B, & padded num_heads——
% n_local_heads <= 64 MER 64, FMER n_heads ((RIFEEHEE) . CIEBRA
[batch, padded_num_heads, head_dim] 8 g_padded, #3¥& tp_slice IRE AN slice(0,
n_local_heads), 1# g_out &M% rank YA K2R Xk,

3. WAL EFRY _attn_sink_local: EH—K forward AR (WEREEME) , NHEE
rank ¥3 padded sink 3 K&: 2E padded_num_heads KEHEKE, FHM
self.attn_sink & 4|& T 1% rank B n_local_heads NtE, E4L forward ERIZE R,
# % decode CUDA graph REPEEEE fill+cop y #1E,

4. BETIHRAA: ¥ flash attention o unified-kv-triton B2 self.attn_sink &R
self._attn_sink_local, HfR{EHABEMETE sink.

REEF:

« python/sglang/srt/models/deepseek_v4.py (3R HERE; 25| source; X
data-contract; &5 MQALayer.init, MQALayer.forward) : O E XM, BKT



MQALayer # query SkEREZZEUUK attn_sink WEHFA RN, HIEZ'M DeepSeek-V4 H
MLA decode & /11t 8E,

X P55 MQALayer.init, MQALayer.forward

KR BR

python/sglang/srt/models/deepseek_v4.py

BEE X, £KT MQALayer F query XEFEABEUR attn_sink EHEHR, H#E
2 m DeepSeek-V4 B9 MLA decode ¥ & HMEEE,

def forward(self, x, positions, forward_batch, x_quant=None):

# ... BIEH|HTF0 enable_multi_stream ZigEE .

tp_slice, g_padded, g_out = slice(None), None, None

if self.tp_size > 1:
# FlashMLA 8y fp8 sparse decode kernel XX h_q = {64, 128} #T %,
# UARHM head $ < 64 B, EAZR| 64 UL EHRE decode::headbsd TAK;
# attn_sink [EF R FHE TR AN,
padded_num_heads = 64 if self.n_local_heads <= 64 else self.n_heads
g_padded = x.new_empty(x.shape[0], padded_num_heads, self.head_dim)
tp_slice = slice(0, self.n_local_heads)
g_out = g_padded][:, tp_slice, :]

# WAL per-rank B9 attn_sink 7% : {X &R forward BTHzE—X,
# W% decode CUDA graph W& 2 EE AT fill+cop yo
if self._attn_sink_local is None:
rank = self.tp_rank
sink = self.attn_sink.new_zeros(padded_num_heads)
sink[: self.n_local_heads] = self.attn_sink]
rank * self.n_local_heads : (rank + 1) * self.n_local_heads

]

self._attn_sink_local = sink
# ... 54 multi-stream / forward_prepare 4% ...
# B A attention EIRITEA self._attn_sink_local 3k self.attn_sink

S A

Fridge003 7& review F#H: “KEKRBAITEEAN dsv4 LI AR B attention kernel, E LR

ER flashmla RAZES, TEENEEZRBBEREE, BT HRZEE n_local_heads > 64

BHRE self.n_heads EAEER, fWEHERT TP HEBEFERREL (n_heads=128, TP=4 B

A 32) , AREFBARMEMER, EX—FITREESERRKER P XE,

- R3K attention kernel &M (design): HAIZEEN KM n_local_heads <= 64 RE T HE
RERIZ (n_heads) , BiZELMHE TP HRT/LFEEBRAL; RRXFFIRESIAF kernel B
AR KA Rz A,

R 5 B



« RFE: REERME. BECEEET FEANXG, BB n_local_heads <= 64 BIEMGHRE T 1A
o HRRRZ: YRRMEARLZE headbd By attention kernel BY, REH KHBRIZLHER
T ERR R n_heads EFE., TEXRCET:

. _attn_sink_local B9IFEIRIRE — K forward BFHARE B3k (self.attn_sink B4
1) , ZBREIEREFRL, BEBIFHBATIRGF (20 partial graph capture)
FIIL,

ORBFENR M, EVIRFEH e2e AHENMREE (GSM8K, AIME25) ,

« R EmEMAERT: Xt DeepSeek-V4 £ B300 LfEH attention TP 893% %, decode
attention kernel N3 %) 3.4x, wEREELEA 2-7% (BURTFHLXEH) . TTFT B
29 100ms, TPOT B&fekE ., XH# rank f attention TP B35 B T,

BFMETERMA: GSM8K (96.2%—96.3%) fn AIME25 (97.5%) BHEH T HITEEZMN,

REDE 4P B2 15 /7848, EBRIVIBEMRAT padding REFEFEREE, KPR
AR

o REEARIT: RETIEMIRA M , KH FlashMLA kernel specialize 14

PRINISZS

« PR #27986 [dsv4] Prewarm MHC prenorm kernel at startup: [EJ& DeepSeek-V4 M &EL
A%, BHF KR MLA FBX kernel Bahfodii,

« PR #28073 fix: Fix DSR1 perf regression due to unnecessarily falling back to triton

gemm: A B300 Blackwell & fp8 kernel AEMHRA, KRIXNEE kernel
specialization B9¥EZEF| H,



