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# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""Precision tests for vlim's chunk_kda Triton operator.

Compares chunk_kda against a naive recurrent reference (float32).
Uses torch.rand for g/k/v to match FLA's test pattern.

import pytest
import torch
import torch.nn.functional as F

from vlim.model_executor.layers.fla.ops.kda import chunk_kda
from viim.model_executor.layers.fla.ops.|2norm import |2norm_fwd

DEVICE = "cuda"

def naive_recurrent_kda(
g: torch.Tensor,
k: torch.Tensor,
v: torch.Tensor,
g: torch.Tensor,
beta: torch.Tensor,
scale: float | None = None,
initial_state: torch.Tensor | None = None,
output_final_state: bool = False,
) -> tuple[torch.Tensor, torch.Tensor | None]:
"""Naive recurrent KDA reference, ported from FLA's naive.py."""
dtype = v.dtype
B, T, H, K= qg.shape
V = v.shapel[-1]
if scale is None:
scale = K**-0.5

a, k, v, g, beta = (x.to(torch.float) for x in [q, k, v, g, beta])
g =g * scale

S = k.new_zeros(B, H, K, V).to(qg)
if initial_state is not None:

S += initial_state
o = torch.zeros_like(v)



for i in range(T):
a_i, ki, v_i, g_i, b_i =ql:, il, k[:, i, v[:, il, gl:, il, betal:, il
S=S*g.il..., None].exp()
S =S + torch.einsum(
"bhk,bhv->bhkv",
b_il..., None] * k_i,
v_i-(k_i[..., None] * S).sum(-2),
)
ol:, i] = torch.einsum("bhk,bhkv->bhv", g_i, S)
if not output_final_state:
S = None
return o.to(dtype), S

def assert_close(
name: str,
ref: torch.Tensor,
tri: torch.Tensor,
ratio: float,
err_atol: float = 1e-6,
"""RMSE-based relative error comparison."""
abs_err = (ref.detach() - tri.detach()).flatten().abs().max().item()
rmse_diff = (ref.detach() - tri.detach()).flatten().square().mean().sqgrt().item()
rmse_base = ref.detach().flatten().square().mean().sqrt().item()
rel_err = rmse_diff / (rmse_base + 1e-8)
print(f"{name:>4} | abs={abs_err:.6f} | rmse={rel_err:.6f} | thr={ratio}")
if abs_err <= err_atol:
return
assert not torch.isnan(ref).any(), f"{name}: NaN detected in ref"
assert not torch.isnan(tri).any(), f"{name}: NaN detected in tri"
assert rel_err < ratio, (
f"{name}: max abs err {abs_err:.6f}, rmse ratio {rel_err:.6f} >= {ratio}"

)
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# Inside chunk_gla_fwd_kernel_o function, the relevant section:

# Previously (buggy): p_h = tl.make_block_ptr(..., (K, V), (V, 1), ...)
# Now corrected: p_h = tl.make_block_ptr(..., (V, K), (K, 1), ...)
p_h = tl.make_block_ptr(

h+(G(tg*H+i_h) *K*V,

(V, K), # shape: (V, K) since inter-chunk kernel stores h in (V, K)

(K, 1), # strides: column-major within V rows

(i_v * BV, i_k * BK), # start: (row i_v*BV, col i_k*BK)

(BV, BK), # block size: (BV, BK)

(1, 0), # order: row-major on rows, column-major on columns?



)

# ... load b_g, b_g, compute b_qgg ...
b_h = tl.load(p_h, boundary_check=(0, 1)) # now loaded as [BV, BK] (V, K)

# Previously (buggy): b_o += tl.dot(b_qg, b_h.to(b_qgg.dtype))
# Now correct: transpose b_h to [BK, BV] before dot with [BT, BK] b_gg
if i_k>=0:

b_o += tl.dot(b_qg, tl.trans(b_h).to(b_gg.dtype)) # [BT, BV]
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