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« —4]1&: FlashInfer MergeState X num_heads EI3RZ| Triton

« WEME: BIXEAN. PR EARE. Kk, XNEME, BTHRENGHEREECES, EE5
KIFHPRITARE R BHNMEE inline ITHE R FlashInfer W3R vec_size #EFXR SR L E
R, B3| AFUMKHSEXBHEE, FETEEIT M merge_state_v2 BEEMRELE
oo

Thee5 shpl

Y num_heads BAE (ffl#n DP attention ¥ attention_tp_size=1, B/ rank AKEHFrA KV
heads) , FlashInfer B4 MergeState CUDA kernel B blockDim #83 CUDA 1024 242 FR i
mEshkIK, FHvalidonfiguratioargument, & EERKREINA ZEIRIIR TE S 1A

SO AR

1. # flashinfer_backend.py TRERZHEFAIRT, #3¥ merge_state_triton A, HHMH
NGBS R Ko

2. EX'#®E MERGE_STATE_CUDA MAX_THREADS_PER _BLOCK = 1024, #&i#l CUDA
&AM LR,

3. 523, _merge_state_max_safe_num_heads(head_dim, element_size) &#k, ©5H&
FlashInfer &R vec size %1%3Z#H (max(16//element_size, head_dim//32)) , iTEXT
R blockDim.x = head_dim / vec_size, RJ/GIRE 1024 // blockDim.x /£ A&Z2H
num_heads EFR, & blockDim.x <= 0 M3RE 1024,

4. 23, _safe_merge_state(v_a, s_a, v_b, s_b) BEFR%k, MKEFIRIKE num_heads Fo
head_dim, ARZ4ALLRITE; & num_heads < EFRRMZEREAE Flashinfer
merge_state, & N|E merge_state_triton,

5. ¥ forward_extend FoE—H] merge_state A B &N _safe_merge_state, R T 1
fTRA,

KA

« python/sglang/srt/layers/attention/flashinfer_backend.py (#£3k FE AR ; K5
source; EA core-logic; 5 _merge_state_max_safe_num_heads,

_safe_merge_state) : — SR XX, # _safe_merge_state B3 Fn
_merge_state_max_safe_num_heads it ER{ER %K, BEK forward_extend = —4biEA,



H* +31/-1 17.

X5 _merge_state_max_safe_num_heads, _safe_merge_state

KR Fr B]

python/sglang/srt/layers/attention/flashinfer_backend.py

ME— GBS, #TIE _safe_merge_state B30 _merge_state_max_safe_num_heads it
EHERE, B forward_extend F—4bEA, 3£ +31/-1 47,

# python/sglang/srt/layers/attention/flashinfer_backend.py ( Sk3R&A4FR )
from flashinfer.cascade import merge_state

from sglang.srt.layers.attention.triton_ops.merge_state import merge_state_triton

# FlashInfer 8 MergeState CUDA R#Z{ER blockDim = (head_dim/vec_size, num_heads),
# % num_heads RABET (1 DP attention & attention_tp_size=1 ¥Fr& KV heads

# BB rank) , BNREALERLEIE CUDA B9 1024 FR&l, FEBRBIHFIREE

# “invalid configuration argument™, FCGRN EERE|GENA] Triton SCILRARR,

# ZZILLL (token, head) ¥ER launch grid, B A num_heads &,
_MERGE_STATE_CUDA_MAX_THREADS_PER_BLOCK = 1024

def _merge_state_max_safe_num_heads(head_dim: int, element_size: int) -> int:
# $51% Flashlnfer & include/flashinfer/attention/cascade.cuh FEy vec_size 3%&i%F &
vec_size = max(16 // element_size, head_dim // 32)
bdx = head_dim // vec_size
if bdx <= 0:
return _MERGE_STATE_CUDA_MAX_THREADS_PER_BLOCK
return _MERGE_STATE_CUDA_MAX_THREADS_PER_BLOCK // bdx

def _safe_merge_state(v_a: torch.Tensor, s_a: torch.Tensor,
v_b: torch.Tensor, s_b: torch.Tensor):

num_heads = v_d.shape[1]
head_dim = v_a.shape[2]
max_heads = _merge_state_max_safe_num_heads(head_dim, v_a.element_size())
if num_heads <= max_heads:

# ZEXREPCEEN, HAFER Flashinfer JR4E CUDA WA (CIHEREHIK)

return merge_state(v_a, s_a, v_b, s_b)
# A8 H AR FREIE =R E] Triton 523, ZEIIA (token, head) AWK, k&g bR &
return merge_state_triton(v_a, s_a, v_b, s_b)

# 7 forward_extend A%, FRIAR:

# 0, = merge_state(ol, s1, 02, s2)
# BN
o, _ = _safe_merge_state(o1, s1, 02, s2)
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O,

« BEEULEEER merge_state_v2 % fallback (design): 8 ¥l fallback HE, B4
& merge_state_v2 MRE
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o NFa: RFRE. ZESBEX 1 AN, ¥ 31 17, #kR 117, BWBEE—NERBR
A%, /N num_heads FERATATESLARE (h#£ Flashinfer) . EEREEZE R BEHMER
(xpu, musa) FIEN B merge_state_triton, FAEFEEME—3K (max-subtract softmax) o
% merge_state_max_safe_num_heads & vec_size ITE5 FlashInfer AERZEA R E
, TRESHRH (Z2FEESER /30) , B3 ERSIEAIERI|ER Triton B2, 1T
e EARME; AT T BE ik &R A AR 5o

« W HUSEE: (XA Flashlnfer attention E3# forward_extend F, BAXY
num_heads X Z2F{ERAL ER, AP TR, BRELELTE, XK num_heads B
& (fn DP attention 2 KV heads # rank) £ 7 A%, MNEBEERELT W, BARTLEE
TE,
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