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1. MIEBLE B (sgl-kernel/CMakelists.txt) : E#Hr sgl-attn T3 URL # commit hash,
HFHRE CMAKE_SYSTEM_PROCESSOR #1 CUDA BRABNZE
SGL_KERNEL_ENABLE_FA3 BRIAME—CUDA 12.4+ B3 ARM B2, ARM BRIAX .

2. ¥ Python API Bki& (sgl-kernel/python/sgl_kernel/flash_attn.py) : &
flash_attn_with_kvcache R#F R only_qv 5%, % only_qv=True B k_cache A
None BY, BASBE—NEHEMIKE, MAEREBS K 424 E, AE softmax_scale
TWEA X, FHERXET qv BEE,

3. JIT AEZHERP (python/sglang/jit_kernel/flash_attention_v3.py #n
flash_attention.py) : ¥ only_qv 2¥3E£2| _call_fa3_kernel 1, #7 k_cache "TREA
None BfBkiT stride Bis, BARDENEIR.

4. C++ BEOY R (sgl-kernel/include/sgl_flash_kernel_ops.h fao
sgl-kernel/csrc/flash_extension.cc) : & mha_fwd & Bfn Torch ¥ B FM iRm0
sparse_mask_fine 1 only_qv &%k, RIEJEKE kernel #0—%,

R

« sgl-kernel/python/sgl_kernel/flash_attn.py (#3& N#% API; 285 source; £E&
core-logic; 5 flash_attn_with_kvcache, flash_attn_varlen_func) : # Python API
, SZILT only_qv B%8, &IE k_cache A None BHy G{uflzEFn softmax_scale BYEED,



- python/sglang/jit_kernel/flash_attention_v3.py (&3 JIT R#%; 25| source; FER
core-logic; 5 flash_attn_with_kvcache, flash_attn_varlen_func) : FA3 8 JIT
Kernel %, EE&E(E only_gv A k_cache BT =3B 18,

« sgl-kernel/CMakelists.txt (#£3k ¥R A; 25| config; EA configuration) : #ZEE
BRNEKEN: FH& FA3 K hash, HRBFERERARERH.

« sgl-kernel/include/sgl_flash_kernel_ops.h (#£3k C++ #0; 25| source; EH
core-logic; &5 mha_fwd) : C++ & mha_fwd &3 sparse_mask_fine o only_gv
Z¥,

« sgl-kernel/csrc/flash_extension.cc (B3R ¥ BIEM; 2£3B| source; ER! core-logic; #&F
5 fwd) : Torch ¥ BIAMBNMITMASHIALE EH/EH FA3 £#0,

« python/sglang/jit_kernel/flash_attention.py ({3 JIT 3% ; 5| source; &
core-logic; &5 flash_attn_with_kvcache) : @A JIT A%, T2 only qv ¥1(E
3 v3 LI,

XS flash_attn_with_kvcache, flash_attn_varlen_func, mha_fwd, fwd

KR Fr B]

sgl-kernel/python/sgl_kernel/flash_attn.py

#:% Python API, SZILT only_qv 2%, ¥ k_cache A None BH G Bl EFa
softmax_scale BYIEED,

def flash_attn_with_kvcache(
g, k_cache, v_cache, k=None, v=None, qv=None,

only_qgv=False, # Bkt K s8fE5%, (XMER QV (X qv 53

# X E¥F smI0+ &

if v_cache is None:
raise ValueError("v_cache must be provided")
assert v_cache.stride(-1) == 1, "v_cache must have contiguous last dimension"

# % only_gv=True B, 2% k_cache A None, BlE—NTIKE L
if k_cache is None:
if not only_qgv:
raise ValueError("k_cache can only be None when only_gv=True")
# M g 3 k 2 fallback HEKTSLER AN
if g is not None:
k_head_size = g.shapel[-1]
k_dtype = g.dtype
k_device = g.device
elif k is not None:
k_head_size = k.shape[-1]
k_dtype = k.dtype
k_device = k.device



else:
# Fallback: only_gv WA REE K SZFrME, —ANVINEG GALBR ]

k_head_size = 64
k_dtype = v_cache.dtype
k_device = v_cache.device

k_shape = (*v_cache.shapel[:-1], k_head_size)

k_cache = torch.empty(k_shape, dtype=k_dtype, device=k_device)

assert k_cache.stride(-1) == 1, "k_cache must have contiguous last dimension"
RAERIZE G

# % q A None (XY only_gv=True) ,
if q is None:

if not only_qv:
raise ValueError("q can only be None when only_gv=True")

if gv is None:
raise ValueError("q must be provided unless qgv is provided with only_qgv=True")

g_shape = (*qv.shapel[:-1], k_cache.shape[-1])
g = torch.empty(q_shape, dtype=qv.dtype, device=qgv.device)

if softmax_scale is None:
if only_qv:
if qv is None:
raise ValueError("only_qgv=True requires qgv to be provided")
# RET gv 8 headdim i+ & scale
softmax_scale = (qv.shape[-1]) ** (-0.5)

else:
# IE¥® scale it&: £J& q fo %M qv
softmax_scale = (q.shape[-1] + (qv.shape[-1] if qv is not None else 0)) ** (-0.5)

. # BEEIARAKE kernel
out, softmax_lse, *rest = _call_fa3_kernel(
_load_fa3_kernels()["flash_attn_with_kvcache"],

g, k_cache, v_cache, k, v, qv,

None, # sparse_mask_fine
only_gv, # only_qv

)
return (out, softmax_lse, *rest) if return_softmax_lIse else out

python/sglang/jit_kernel/flash_attention_v3.py
FA3 8 JIT Kernel &%, TE& only_qv FIAE k_cache KT =B 18,

@debug_kernel_api
def flash_attn_with_kvcache(
d, k_cache, v_cache, k=None, v=None, gv=None,

only_gv=False, # Skip K matmul when gk rope dim is 0 (requires qv)

if not _is_fa3_supported():



raise NotImplementedError(
"flash_attn at sgl-kernel is only supported on sm90 and above"

)

# % only_av=True B, k_cache T#EA None (i sgl-kernel NERBIEL ML) , THBHM S
if k_cache is not None:

assert k_cache.stride(-1) == 1, "k_cache must have contiguous last dimension"
assert v_cache.stride(-1) == 1, "v_cache must have contiguous last dimension"

return _call_fa3_kernel(
_load_fa3_kernels()["flash_attn_with_kvcache"],

q, k_cache, v_cache, k, v, qv,

only_gv=only_qv,
return_softmax_lse=return_softmax_lse,
sinks=sinks,

out=out,

)
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