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# tests/compile/passes/test_rmsnorm_reshape_fusion.py
# Test RMSNormReshapeFusionPass and AddRMSNormFusionPass

import pytest
import torch
import vlim.ir.ops
from tests.compile.backend import TestBackend
from vllm.compilation.passes.fusion.add_rms_fusion import (
AddRMSNormFusionPass,
RMSNormReshapeFusionPass,
)
from vlim.compilation.passes.fx_utils import find_op_nodes, is_func
from vlim.compilation.passes.utility.noop_elimination import NoOpEliminationPass
from vlim.compilation.passes.utility.post_cleanup import PostCleanupPass
from vlim.config import CompilationConfig, CompilationMode, VIImConfig
from vlim.platforms import current_platform

pytestmark = pytest.mark.skipif(
not current_platform.is_cuda_alike(), reason="Requires CUDA or ROCm"

class AddRMSNormModel(torch.nn.Module):
"""Simulate Transformers residual add + RMSNorm pattern""
def __init__(self, hidden_size: int, residual_first: bool) -> None:
super().__init_ ()
self.weight = torch.nn.Parameter(torch.randn(hidden_size))

self.residual_first = residual_first



def forward(
self, x: torch.Tensor, residual: torch.Tensor

) -> tuple[torch.Tensor, torch.Tensor]:
# Original graph: add and rms_norm separate
residual_out = residual + x if self.residual_first else x + residual
rms = vllm.ir.ops.rms_norm(residual_out, self.weight, 1e-6)
return rms.reshape(-1, rms.shape[-1]), residual_out

def ops_in_model_before(self):
# Before fusion: add and rms_norm
return [torch.ops.aten.add, torch.ops.vlim_ir.rms_norm]

def ops_in_model_after(self):
# After fusion: only fused_add_rms_norm
return [torch.ops.vlim_ir.fused_add_rms_norm]

@pytest.mark.parametrize("residual_first", [True, False])

def test_add_rmsnorm_reshape_fusion(vlim_config, residual_first):
add_fusion = AddRMSNormFusionPass(vlim_config)
reshape_fusion = RMSNormReshapeFusionPass(vlim_config)
model = AddRMSNormModel(hidden_size=32, residual_first=residual_first)
x = torch.randn(2, 7, 32)
residual = torch.randn_like(x)
backend = _run_fusion_test(

model, vlim_config, [add_fusion, reshape_fusion], x, residual

)
assert add_fusion.matched_count ==
assert reshape_fusion.matched_count ==
backend.check_before_ops(model.ops_in_model_before())
backend.check_after_ops(model.ops_in_model_after())
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