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The existing Triton FlashMLA decode kernel (merged in #24692) works but leaves
performance on the table. FlashInfer's native SM120 decode_dsv4 kernel uses
CUTLASS with block-scaled MXFP8 MMA, achieving 2.2-3.7x decode speedup.
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# FlashInfer expects page_block_size=64 with footer per 64-token page.
# SGLang uses page_size=256. We fuse the conversion in one Triton kernel.

@triton.jit

def _page_split_kernel(
src_ptr, dst_ptr,
N_pages,
src_stride0: tl.constexpr,
dst_stride0: tl.constexpr,
DATA_PER_SUB: tl.constexpr, # 64 * 576 = 36864
SCALE_PER_SUB: tl.constexpr, # 64 * 8 = 512
SRC_SCALE_OFF: tl.constexpr, # 256 * 576 = 147456
DST_SCALE_OFF: tl.constexpr, # 64 * 576 = 36864
RATIO: tl.constexpr, # 4
BLOCK_SIZE: tl.constexpr,

# One program per source page: 1 page -> four 64-token sub-pages.
pid = tl.program_id(0)
src_page_base = src_ptr + pid * src_stride0
# Loop over the 4 sub-pages in this source page
for i in tl.static_range(0, RATIO):
# Compute offset into destination for this sub-page
dst_sub_base = dst_ptr + (pid * RATIO + i) * dst_stride0
# Compute start byte of data chunk inside source page
data_start = i * DATA_PER_SUB
# Copy data (nope+rope): 64 tokens * 576 bytes
for off in tl.static_range(0, DATA_PER_SUB, BLOCK_SIZE):
tl.store(dst_sub_base + off,
tl.load(src_page_base + data_start + off),
mask=None)



# Copy scales: at offset SRC_SCALE_OFF (end of data) in source,
# at offset DST_SCALE_OFF in destination sub-page
scale_start =i * SCALE_PER_SUB
for off in tl.static_range(0, SCALE_PER_SUB, BLOCK_SIZE):
tl.store(dst_sub_base + DST_SCALE_OFF + off,
tl.load(src_page_base + SRC_SCALE_OFF + scale_start + off),
mask=None)

def _flash_mla_flashinfer(q, k_cache, indices, topk_length, attn_sink,
head_dim_v, softmax_scale,
extra_k_cache, extra_indices, extra_topk_length):
""FlashInfer SM120 sparse MLA decode with page-split for SWA cache."""
# Convert page_size=256 pages to page_size=64 sub-pages
k_split = _split_kv_pages_to_64(k_cache)
# Indices need no remapping (linear token order preserved)
idx = indices.squeeze(1) if indices.dim() == 3 else indices
# Pre-allocate scratch buffers for FlashInfer (same shape reuse)
out_lse_buf = torch.empty(B, H, dtype=torch.float32, device=q.device)
mid_out_buf = torch.empty(B, H, head_dim_v, dtype=torch.bfloat16, device=q.device)
mid_lse_buf = torch.empty(B, H, dtype=torch.float32, device=qg.device)
from flashinfer.sparse_mla_sm120 import sparse_mla_sm120_decode_dsv4
sparse_mla_sm120_decode_dsv4(
g, k_split, idx, topk_length, attn_sink,
out_lse=out_lse_buf, mid_out=mid_out_buf, mid_Ise=mid_Ise_buf,
extra_k_cache=extra_k_cache, extra_indices=extra_indices,

)

return mid_out_buf, out_lse_buf
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