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# vlim/models/inkling/nvidia/ops/fa4_rel_attention.py
from functools import cache
from collections.abc import Callable

@cache

def _use_sheared_bias() -> bool:
"RE L] GPU B2ERNER sheared-bias B&4Z (Blackwell SM100/SM110) , """
capability = current_platform.get_device_capability()
return capability is not None and capability.major in (10, 11)

@cache
def _get_score_mod(rel_extent: int) -> Callable:
"R B —AN jit ZRiRHY score_mod, M aux_tensors EERAEIRE. """
import cutlass.cute as cute
from cutlass.cute import Float32
from vlim.vlim_flash_attn.cute.seqlen_info import SeglenInfoQK

@cute.jit
def score_mod_rel_bias(
scores: cute.TensorSSA,
b_idx: cute.TensorSSA,
h_idx: cute.TensorSSA,
g_idx: cute.TensorSSA,
kv_idx: cute.TensorSSA,
seglen_info: SeqglenInfoQX,
aux_tensors: list[cute.Tensor],
) -> cute.TensorSSA:
rel_logits = aux_tensors[0] # shape: (total_tokens, num_heads, rel_extent)
seqglen_local_offset = seqglen_info.seqglen_k - seglen_info.seglen_qg
rel_dist = (q_idx + seglen_local_offset) - kv_idx
global_g_idx = seglen_info.offset_q + g_idx

# BN IEEBREIE [0, rel_extent-1] N, #MHEEENA 0



rel_dist_0 = rel_dist[0]

rel_idx = rel_dist_0 if rel_dist_0 >= 0 else 0

rel_idx = rel_idx if rel_idx < rel_extent else (rel_extent - 1)

rel_bias = rel_logits[global_g_idx[0], h_idx[0], rel_idx]

rel_bias = Float32(rel_bias) if rel_dist_0 == rel_idx else Float32(0.0)
return scores + rel_bias

return score_mod_rel_bias

def inkling_fa4_rel_attention(...):
rel_logits = rel_logits.contiguous()
if _use_sheared_bias():
from vlim.third_party.tml_fa4 import flash_attn_varlen_func
bias_kwargs = {"rel_bias": rel_logits}
else:
from viim.vlim_flash_attn.cute import flash_attn_varlen_func
bias_kwargs = {
"score_mod": _get_score_mod(rel_extent),
"aux_tensors": [rel_logits],

}

ret = flash_attn_varlen_func(

num_splits=num_splits,
out=out,
**bias_kwargs,

)
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