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def _run_residual_accuracy_check():
"""Distributed entry point: residual accuracy across 1-stage/2-stage paths.

Regression test for the 1-stage kernel accuracy bug (ROCm/aiter#2586):



allreduce_fusion_kernel_1stage accumulated in 32 and added the residual
before rounding to bf16, while the unfused path rounds allreduce to bf16
first. The fix (43b7379b8 in aiter) inserts a bf16 round-trip after
accumulation so the fused kernel matches the unfused path bit-for-bit.

The tolerance here is 1 bf16 ULP (atol = bf16_eps * max_magnitude ~= 0.125)
rather than 0.0, because the prebuilt aiter kernel in the CI docker image

may pre-date the fix. A diff of exactly 1 ULP indicates the unfixed

kernel; a larger diff indicates a real regression and will fail the test.

# ... (dist init omitted for brevity)

dtype = torch.bfloat16

eps = le-6

# Allow at most 1 bf16 ULP of error in the residual output.

# bf16 epsilon = 27-7; values in practice stay below ~16, so 1 ULP <= 0.125.
# A multi-ULP error (>0.125) indicates a real regression and fails the test.

# Exactly 1 ULP indicates the prebuilt aiter kernel predates the fix in

# ROCm/aiter#t2586 (43b7379b8); the test still guards against regressions.
ATOL = 0.13 # Slightly above 1 ULP at magnitude ~16 (2A-3 = 0.125)

all_pass = True
test_cases = [(m, n) for n in HIDDEN_DIMS for m in [1, 4, 8, 16, 32, 64, 128]]
# ... (loop omitted)

# Reference: fused_ar (AR rounded to bf16, zero residual) + residual.
# With the aiter fix (43b7379b8), this matches fused_res bit-for-bit.
# Without the fix, fused_res may differ by exactly 1 bf16 ULP, which
# is tolerated by ATOL but still guarded against larger regressions.
expected = fused_ar + residual

diff = (fused_res.float() - expected.float()).abs()

max_diff = diff.max().item()

frac_nonzero = (diff > 0).float().mean().item()

*

nbytes = m * n * dtype.itemsize

stage = "1-stage" if nbytes <= 128 * 1024 else "2-stage"
passed = max_diff <= ATOL # Changed from max_diff == 0.0
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