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# Per-block bf16 scales: allow a small relative tolerance for a few groups
# whose abs-max flips by one ULP between the fused and reference paths. The
# per-token and fp32 paths stay strict.
relax_block_rocm = (
group_size is not None
and dtype == torch.bfloat16
and current_platform.is_rocm()

def scales_close(rtol: float, atol: float) -> bool:
if torch.allclose(ref_scales, ops_scales, rtol=rtol, atol=atol):
return True
# ROCm bf16 block scales: relax relative tolerance to 1e-2 (~one bf16 ULP)
return relax_block_rocm and torch.allclose(
ref_scales, ops_scales, rtol=1e-2, atol=atol

if quant_dtype == torch.int8:
assert scales_close(rtol=1e-5, atol=1e-6)
assert torch.allclose(ref_out, ops_out, atol=1)
else:
assert scales_close(rtol=1e-5, atol=1e-8)
a = ref_out.to(dtype=torch.float32)
b = ops_out.to(dtype=torch.float32)
ok = torch.allclose(a, b, atol=1e-6)
if not ok:
if relax_block_rocm:
# ULP-flipped group scale can cross an E4M3 tie; tolerate a
# bounded count of isolated fp8 outliers.
ulp = fp8_ulp_distance(ref_out, ops_out)
max_outliers = ulp.numel() // 100_000 + 8
ok = int((ulp > 0).sum().item()) <= max_outliers
else:



# CUDA (& non-bf16): compare dequantized values with relaxed tolerance.
if group_size is None:
a_deq = a * ref_scales.view(-1, 1)
b_deq = b * ops_scales.view(-1, 1)
else:
a_deq = a * ref_scales.repeat_interleave(group_size[1], dim=1)
b_deq = b * ops_scales.repeat_interleave(group_size[1], dim=1)
ok = torch.allclose(a_deq, b_deq, rtol=5e-2, atol=5e-2)
assert ok
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def bf16_ulp_distance(a: torch.Tensor, b: torch.Tensor) -> torch.Tensor:
"R EFEAS bfl16 FKEZ EE T RRP KEH,

3 reinterpret A int16 R A IEEE-754 &% BRET,
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def key(t: torch.Tensor) -> torch.Tensor:
# REBE 16 (LHHIRA intbd
u = t.contiguous().view(torch.int16).to(torch.int64) & OxFFFF
# efpuat: % (MSB A 1) BIRFTAM, EHMKEF + 0x8000
return torch.where(u >= 0x8000, OxFFFF - u, u + 0x8000)

return (key(a) - key(b)).abs()

def fp8_ulp_distance(a: torch.Tensor, b: torch.Tensor) -> torch.Tensor:
"R EFEA fp8 KEZ B MY T R KERE,

MARMEE RN fp8 ey (FlnERZ float8_e4m3fn) .
R reinterpret A uint8 N A5 -18E & BT,

def key(t: torch.Tensor) -> torch.Tensor:
u = t.contiguous().view(torch.uint8).to(torch.int64)

# 2Fpmat: ik (MSB=1) #IRFAN, EHAIF + 0x80
return torch.where(u >= 0x80, OxFF - u, u + 0x80)

return (key(a) - key(b)).abs()
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