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@triton.jit
def vO0_kernel(
k_nope_ptr, k_pe_ptr, v_ptr,
k_out_ptr, v_out_ptr,
k_scale_inv, v_scale_inv,
s_total,
k_nope_stride_t, k_nope_stride_h,
k_pe_stride_t,
v_stride_t, v_stride_h,



k_out_stride_t, k_out_stride_h,

v_out_stride_t, v_out_stride_h,

QK_NOPE: tl.constexpr, QK_ROPE: tl.constexpr, V_HEAD: tl.constexpr,
FP8_DTYPE: tl.constexpr, BLOCK_S: tl.constexpr, ENABLE_PDL: tl.constexpr,

# 2D grid: pid_s over token blocks, pid_h over heads
pid_s = tl.program_id(0)

pid_h = tl.program_id(1)

t_idx = pid_s * BLOCK_S + tl.arange(0, BLOCK_S)
t_mask = t_idx < s_total

nope_idx = tl.arange(0, QK_NOPE)

rope_idx = tl.arange(0, QK_ROPE)

v_idx = tl.arange(0, V_HEAD)

if ENABLE_PDL:
tl.extra.cuda.gdc_wait()

# load k_nope (s, h, QK_NOPE)
nope_off = t_idx[:, None] * k_nope_stride_t + pid_h * k_nope_stride_h + nope_idx[None, :]
k_nope = tl.load(k_nope_ptr + nope_off, mask=t_mask[:, None])

# load k_pe (s, 1, QK_ROPE) broadcast automatically
pe_off = t_idx[:, None] * k_pe_stride_t + rope_idx[None, :]
k_pe = tl.load(k_pe_ptr + pe_off, mask=t_mask[:, None])

# load v
v_off = t_idx[:, None] * v_stride_t + pid_h * v_stride_h + v_idx[None, :]
v = tl.load(v_ptr + v_off, mask=t_mask][:, None])

# FP8 quantize: promote to FP32, multiply by scale_inv, cast to FP8
k_nope_fp8 = (k_nope.to(tl.float32) * k_scale_inv).to(FP8_DTYPE)
k_pe_fp8 = (k_pe.to(tl.float32) * k_scale_inv).to(FP&_DTYPE)

v_fp8 = (v.to(tl.float32) * v_scale_inv).to(FP8_DTYPE)

# store K: [:, :QK_NOPE] = k_nope, [:, QK_NOPE:] = k_pe

k_out_base = t_idx[:, None] * k_out_stride_t + pid_h * k_out_stride_h

tl.store(k_out_ptr + k_out_base + nope_idx[None, :], k_nope_fp8, mask=t_mask[:, None])
tl.store(k_out_ptr + k_out_base + QK_NOPE + rope_idx[None, :], k_pe_fp8, mask=t_mask][:,
None])

# store V
v_out_off = t_idx[:, None] * v_out_stride_t + pid_h * v_out_stride_h + v_idx[None, :]
tl.store(v_out_ptr + v_out_off, v_fp8, mask=t_mask[:, None])

if ENABLE_PDL:
tl.extra.cuda.gdc_launch_dependents()

def pick_kernel(s: int, num_heads: int) -> Tuple[str, dict]:
""Tuned on GB300, DSv3 dims, BF16 -> FP8 e4m3."""



if s <=2:

# launch-overhead bound: minimal config avoids warp waste

return ("v0", {"BLOCK_S": 1, "num_warps": 1, "num_stages": 2, "ENABLE_PDL": True})
# v0 uses 4 bands for s <= 8, v1_flat uses 3 bands for s > 8
# (full tuning table omitted for brevity, see source)

python/sglang/srt/models/deepseek_common/attention_forward_methods/fo
rward_mha.py
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def _resolve_attn_backend(forward_batch: ForwardBatch):
# TboAttnBackend is a wrapper; unwrap to get the real backend
backend = forward_batch.attn_backend
if isinstance(backend, TboAttnBackend):
backend = backend.primary
return backend

def _chunked_prefix_attn_mha(
self: DeepseekV2AttentionMLA,
q: torch.Tensor,
accum_output: torch.Tensor,
accum_lse: torch.Tensor,
forward_batch: ForwardBatch,
) -> torch.Tensor:
# try to obtain the optional pack hook from backend
backend = _resolve_attn_backend(forward_batch)
pack_fn = getattr(backend, "pack_prefix_chunk_kv", None)
# kv_b_proj needs BF16 input; if pack_fn exists, fetch latent in BF16
kv_a_dtype = torch.bfloat16 if pack_fn is not None else g.dtype

assert forward_batch.num_prefix_chunks is not None
for i in range(forward_batch.num_prefix_chunks):
forward_batch.set_prefix_chunk_idx(i)
kv_indices = forward_batch.prefix_chunk_kv_indicesi]

# fetch latent cache in BF16 (or g.dtype if no pack)
kv_a_normed, k_pe = self._get_mla_kv_buffer(
kv_indices, kv_a_dtype, forward_batch
)
kv = self.kv_b_proj(kv_a_normed)[0]
kv = kv.view(-1, self.num_local_heads, self.gk_nope_head_dim + self.v_head_dim)
v = kv[..., self.gk_nope_head_dim :]
k_nope = kvl[..., : self.gk_nope_head_dim]

if pack_fn is not None:
# fused cat + FP8 quantize, backend owns the kernel choice



k, v = pack_fn(k_nope, k_pe, v)
else:

# original three-step path (BF16 concatenation + 2x FP8 cast)

k = torch.empty(
(k_nope.shape[0], self.num_local_heads,
self.gk_nope_head_dim + self.gk_rope_head_dim),
dtype=v.dtype, device=v.device,

)

k[..., :self.gk_nope_head_dim] = k_nope

k[..., self.gk_nope_head_dim:] = k_pe

output, Ise = self.attn_mha(qg, k, v, forward_batch, save_kv_cache=False)
# ... accumulate output
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