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# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
import torch

from vlim.utils.torch_utils import direct_register_custom_op

def mhc_pre_tilelang(
residual: torch.Tensor,



fn: torch.Tensor,
hc_scale: torch.Tensor,
hc_base: torch.Tensor,
rms_eps: float,
hc_pre_eps: float,
hc_sinkhorn_eps: float,
hc_post_mult_value: float,
sinkhorn_repeat: int,
n_splits: int = 1,
) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
# EREATEWE tilelang ops, BHRBEIREFF ALK
from vlim._tilelang_ops import compute_num_split, mhc_pre_big_fuse_tilelang
from vlim.utils.deep_gemm import tf32_hc_prenorm_gemm
from vlim.utils.math_utils import cdiv

# R EfITE

assert residual.dtype == torch.bfloat16

assert fn.dtype == torch.float32

hc_mult = residual.shapel-2]

hidden_size = residual.shape[-1]

hc_mult3 = hc_mult * 2 + hc_mult * hc_mult
hc_hidden_size = hc_mult * hidden_size

outer_shape = residual.shapel:-2]

residual_flat = residual.view(-1, hc_mult, hidden_size)
num_tokens = residual_flat.shape[0]

# ARIE grid size ITH split-k #E
block_k, block_m = 64, 64
n_splits = compute_num_split(block_k, hc_hidden_size, cdiv(num_tokens, block_m))

# WA Bk Ao (8] 5K &

post_mix = torch.empty(num_tokens, hc_mult, dtype=torch.float32, device=residual.device)
comb_mix = torch.empty(num_tokens, hc_mult * hc_mult, dtype=torch.float32, device=
residual.device)

layer_input = torch.empty(num_tokens, hidden_size, dtype=torch.bfloat16, device=residual.
device)

gemm_out_mul = torch.empty(n_splits, num_tokens, hc_mult3, dtype=torch.float32, device=
residual.device)

gemm_out_sgrsum = torch.empty(n_splits, num_tokens, dtype=torch.float32, device=residual.
device)

# A A tf32 prenorm GEMM it+& FesEfnF 7 fo
tf32_hc_prenorm_gemm(
residual_flat.view(num_tokens, hc_mult * hidden_size),
fn, gemm_out_mul, gemm_out_sqgrsum, n_splits,

# tilelang Bd& kernel B JE4)3—1b. sinkhorn %
mhc_pre_big_fuse_tilelang(



gemm_out_mul, gemm_out_sqgrsum, hc_scale, hc_base, residual_flat,
post_mix, comb_mix, layer_input,

hidden_size, rms_eps, hc_pre_eps, hc_sinkhorn_eps,
hc_post_mult_value, sinkhorn_repeat, n_splits, hc_mult,

)

return (
post_mix.view(*outer_shape, hc_mult, 1),
comb_mix.view(*outer_shape, hc_mult, hc_mult),
layer_input.view(*outer_shape, hidden_size),

)
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