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def fused_add_rms_norm(
x: torch.Tensor,
residual: torch.Tensor,
weight: torch.Tensor,
variance_epsilon: float,

) -> tuple[torch.Tensor, torch.Tensor]:
from vlim import _custom_ops as ops

#RMEE: BRT I envs.VLLM_BATCH_INVARIANT B954F 4 BF,
# AT, % VLLM_BATCH_INVARIANT=1 B, €3i8H rms_norm_batch_invariant &%,
# IE, EERARKREBEXET ops.fused_add_rms_norm,
# RAZEFEHAARNREHAREM (batch invariant) o
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ops.fused_add_rms_norm(

X,

residual,

weight,

variance_epsilon,
)

return x, residual
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@skip_unsupported

@pytest.mark.parametrize("hidden_size", [512, 4096])

@pytest.mark.parametrize("dtype", [torch.float16, torch.bfloat16])

@pytest.mark.parametrize("eps", [1e-6])

def test_fused_add_rms_norm_batch_invariant_residual_path(
hidden_size: int,



dtype: torch.dtype,
eps: float,

BEEMAAOR R B RE-E 7R E 0% + RMSNorm H#B &Ri#K,

device = torch.device(DEVICE_TYPE)

torch.manual_seed(42)

# BB BREAFRAIE AR

x_single = torch.randn(1, hidden_size, dtype=dtype, device=device)

residual_single = torch.randn(1, hidden_size, dtype=dtype, device=device)

weight = torch.randn(hidden_size, dtype=dtype, device=device)

x_batch = torch.cat([x_single, torch.randn(3, hidden_size, dtype=dtype, device=device)], dim=
0)

residual_batch = torch.cat([residual_single, torch.randn(3, hidden_size, dtype=dtype, device=
device)], dim=0)

# ARAMALEE fused_add_rms_norm E%k

out_single, residual_out_single = fused_add_rms_norm(x_single.clone(), residual_single.
clone(), weight, eps)

out_batch, residual_out_batch = fused_add_rms_norm(x_batch.clone(), residual_batch.clone(),
weight, eps)

#iItESEHMY: AN, BRAMIAMRELE RMSNorm
merged_single = x_single + residual_single
ref_out = triton_rms_norm(merged_single, weight, eps=eps)

#WE 1 REMUNERETRMAZ

torch.testing.assert_close(residual_out_single, merged_single, rtol=0.0, atol=0.0, msg=
"Residual output should equal x + residual exactly")

#WiE 2 HABREE —AMEAR S BRI AR E B ((RREM)
torch.testing.assert_close(residual_out_batch[:1], merged_single, rtol=0.0, atol=0.0, msg=
"Residual output should be batch invariant")

# WS 3: HAEMENE AR EFEAREBAE—HER K @RREZHE)
torch.testing.assert_close(out_single, out_batch[:1], rtol=0.0, atol=0.0, msg="Fused add
RMSNorm output should be batch invariant")

#WE 4 WMERFNRBNSSELABERET (FRBELEEE)

rtol, atol = (1e-1, 1e-1) if dtype == torch.bfloat16 else (1e-2, 1e-2)
torch.testing.assert_close(out_single, ref_out, rtol=rtol, atol=atol, msg="Fused add RMSNorm
output should stay numerically close to the batch-invariant RMSNorm reference")
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