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# 4% KV splits LIRIEARNZVEZ min(sm_count, max_context_len / 32) 8 2 B4&
# XK ETXTUELAMARA SM, LT XNASLERZHSEFX
_MLA _DECODE_MIN_BLOCK_KV = 32

def _mla_decode_kv_splits_cap(
base_max_kv_splits: int, sm_count: int, max_context_len: int
) -> int:
if sm_count <= 0:
return base_max_kv_splits
sm_cap = next_power_of 2(sm_count)
ctx_cap = next_power_of 2(triton.cdiv(max_context_len, _MLA DECODE_MIN_BLOCK_KV))
return max(base_max_kv_splits, min(sm_cap, ctx_cap))

# £ __init_ ®IREA
if self.use_mla:
self.max_kv_splits = _mla_decode_kv_splits_cap(
self.max_kv_splits,
self.device_core_count,
self.max_context_len,

)

self.use_pdl = is_arch_support_pdl()
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# &R R’AEFATUE
base_offs_k = cur_kv_head * stride_buf_kh + offs_d[:, None]
if BLOCK_DPE > O:
base_offs_kpe = cur_kv_head * stride_buf_kh + offs_dpel:, None]
if not HAS_MLA:
base_offs_v = cur_kv_head * stride_buf_vh + offs_dv[None, :]

g = tl.load(Q + offs_qg, mask=..., other=0.0)
d_k = g.to(K_Buffer.dtype.element_ty) # A £ #f% /&R

for start_n in tl.range(split_kv_start, split_kv_end, BLOCK_N):
offs_n = start_n + tl.arange(0, BLOCK_N)
kv_loc = ...
offs_buf_k = kv_loc[None, :] * stride_buf_kbs + base_offs_k
k = tl.load(K_Buffer + offs_buf_k, mask=..., other=0.0)
ak = tl.dot(a_k, k) # FBEEL i

if BLOCK_DPE > 0:
offs_buf_kpe = kv_loc[None, :] * stride_buf_kbs + base_offs_kpe
kpe = tl.load(...)
gk += tl.dot(gpe.to(kpe.dtype), kpe)

if HAS_MLA:
# MLA # K f1 V ZR—/1NKE, BEERE KEFV
v = tl.trans(k)
else:
offs_buf_v = kv_loc[:, None] * stride_buf vbs + base_offs_v
v = tl.load(V_Buffer + offs_buf_v, mask=..., other=0.0)

# ... 5% online softmax fn & o ...

if USE_PDL.:
tl.extra.cuda.gdc_launch_dependents() # 52 & AR B 5h
W6 A
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« 8 F is_arch_support_pdl (Qiaolin-Yu) : ZEiXERBA is_arch_support_pd| fIEHE
supports_pdl, 1E& X%,

« KV splits cap 3R (alexnails) : ZEIUMA max_context_len LR 1ESE T XA
EEESEAR, 1EE XMHE KL,

- JEIFRMRAL (alexnails) : B g.to(k.dtype) # BIEIR. /8 tl.range HI8E
num_stages AIRFERE, TEEHERD,

« K scaling safety (correctness): fEZAT{BIAN o] 5 L8R3, RIFIKI S,
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« Use tl.range with num_stages (performance): fE&# R tl.range(..., num_stages=2),
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