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# tests/kernels/core/test_rotary_embedding_mla_cache_fused.py
def assert_rope_close_rocm(

actual: torch.Tensor,

ref: torch.Tensor,

rope_input: torch.Tensor, # BA&RIAIELE RoPE #i A\ (query 2 k_pe) , ATEHEFHRER

cos_sin_cache: torch.Tensor,

positions: torch.Tensor,

is_neox: bool,

*»

max_fail_fraction: float | None = None,

atol: float | None = None,

rtol: float | None = None,



) -> None:

"FHERAM T TRERANEE, DEVOEMHUE TTREREMR ULP AT,

Tier 1: lactual - refl <= atol + rtol * Irefl, JERABRIAZE,
Tier 2: Tier 1 kKB T R SIHE
lactual_e - ref el <= 2 * eps * [product_el,
B &Mt R G ARBHENE max_fail_fraction,
ZFTAZE 2 AR ULP: B E&WZS 535 5030 AT a8 - AUk 48 B
MEANRR TR FMA, AP EXRFRSMEE 2 4 ULP,
if atol is None:
atol = get_default_atol(ref)
if rtol is None:
rtol = get_default_rtol(ref)
if max_fail_fraction is None:
#bf16 89 eps BH, 1 ULP RZEZZHBNIRATZ, BKER 1%
max_fail_fraction = 1e-2 if ref.dtype == torch.bfloat16 else 1e-4
eps = torch.finfo(ref.dtype).eps

# ZURFBIE, ¥ (seq, heads, rot_dim) fFER
seq_len, rot_dim = rope_input.shape[0], rope_input.shape[-1]
half = rot_dim // 2
inp = rope_input.reshape(seq_len, -1, rot_dim).to(torch.float32)
cs = cos_sin_cache[positions].to(torch.float32) # (seq_len, 2*half)
cos = cs[:, :half].unsqueeze(1) # & head %) #&
sin = cs[:, half:].unsqueeze(1)
X, y = inp[..., :half], inp[..., half:]
if is_neox:
# out = [x*cos - y*sin, y*cos + x*sin]
prod = torch.cat(
[
torch.maximum((x * cos).abs(), (y * sin).abs()),
torch.maximum((y * cos).abs(), (x * sin).abs()),
1.
dim=-1,
)
else:
# out[2i] = x[2i]*cos[i] - x[2i+1]*sin[i], X&EHF
xe, xo = inp[..., 0::2], inp[..., 1::2]
prod = torch.stack(
[
torch.maximum((xe * cos).abs(), (xo * sin).abs()),
torch.maximum((xo * cos).abs(), (xe * sin).abs()),
1.
dim=-1,
).flatten(-2)
prod = prod.reshape(rope_input.shape)

diff = (actual.to(torch.float32) - ref.to(torch.float32)).abs()



tol = atol + rtol * ref.to(torch.float32).abs()
fail = diff > tol
n_fail = int(fail.sum())
if n_fail == 0:
return
# Tier 2 AUEIIME: KBTERAMEBHD, B EAMEIER) IR
assert n_fail <= max_fail_fraction * diff.numel(), (
f"{n_fail} elements beyond default tolerance "
f'"({n_fail / diff.numel():.2%} > {max_fail_fraction:.2%}); "
f'max diff {diff.max().item()}"
)
excess = diff[fail] - 2 * eps * prod|[fail]
assert (excess <= 0).all(), (
f'"{int((excess > 0).sum())} cancellation elements exceed 2 product-ULPs; "
f"worst excess {excess.max().item()}"

)

# tests/kernels/core/test_rotary_embedding_mla_cache_fused.py
def test_concat_and_cache_mla_rope_fused(...):

# REBESAMA: MEETESETLIRIRMKEKE,
# Tier 2 EZRTCEERTERMREBE

k_pe_orig = k_pe.clone()

query_orig = query.clone()

... # PUT opcheck 5 ops.concat_and_cache_mla_rope_fused

if kv_cache_dtype == "fp8":

.. # P8 RIFRAZLBRARE, KA ULP R
torch.testing.assert_close(

result_temp,

expected_temp,

atol=0.004 if rocm_bf16 else 0.001,

rtol=0.15 if rocm_neox or rocm_bf16 else 0.1,
)

elif current_platform.is_rocm() and dtype in (torch.half, torch.bfloat16):

# 3% slot_mapping 18 KV cache B rope XEUk&E token JIF
block_idx = slot_mapping // block_size
block_offset = slot_mapping % block_size
fused_k_rope = kv_cachel[block_idx, block_offset, kv_lora_rank:]
ref_k_rope_gathered = ref_kv_cache[block_idx, block_offset, kv_lora_rank:]
assert_rope_close_rocm(

fused_k_rope,

ref_k_rope_gathered,

k_pe_orig,

rope.cos_sin_cache,

positions,

is_neox_style,



# nope KERZEZRFZREN, MIBREBRIATETRKILIT, BATRIR RoPE 34
torch.testing.assert_close(
kv_cachel..., :kv_lora_rank], ref_kv_cachel..., :kv_lora_rank]

)

else:
torch.testing.assert_close(kv_cache, ref_kv_cache)

if current_platform.is_rocm() and dtype in (torch.half, torch.bfloat16):
assert_rope_close_rocm(
query,
ref_qg_pe,
query_orig,
rope.cos_sin_cache,
positions,
is_neox_style,

)

else:
torch.testing.assert_close(
query,
ref_g_pe,
atol=get_default_atol(query),
rtol=get_default_rtol(query),
)
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