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viim/compilation/passes/fusion/rocm_aiter_fusion.py
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1-to-2 fan-out EA&3% =, R T pass B uuid £ K. EEA PR MG,

class DoubleAiterRMSFp8GroupQuantPattern(AiterRMSNormQuantPattern):
Pattern matching ~“rms_norm™ " whose output feeds *two* distinct
““rocm_aiter_group_fp8_quant™ " consumers, replacing it with two
independent fused ~“rms_norm_group_fp8_quant™" ops.

Repeating the rms_norm in the replacement is preferable to leaving
the fused 16-bit rms output materialized for two unfused quant
consumers, and matches what the previous manual graph surgery
achieved by cloning the rms_norm node.

FUSED_OP = rocm_aiter_ops.get_rmsnorm_group_fused_quant_op()

def _init_ (
self,
epsilon: float,
quant_dtype: torch.dtype,



group_shape: GroupShape,
match_aiter_quant: bool = True,
symmetric: bool = True,
) -> None:
scale = ScaleDesc(torch.float32, False, group_shape)
key = FusedRMSQuantKey(
fused_add=False,
quant=QuantKey(dtype=quant_dtype, scale=scale, symmetric=symmetric),

)

super().__init__(epsilon, key, match_aiter_quant)

def register(self, pm_pass: PatternMatcherPass) -> None:

# & X pattern: —A> rms_norm I EEBFANE R N ELERE

def pattern(
input: torch.Tensor,
weight: torch.Tensor,

) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
result_rms = torch.ops.vlim_ir.rms_norm(input, weight, self.epsilon)
result1, scalel = self.quant_matcher(result_rms)
result?2, scale2 = self.quant_matcher(result_rms)
return resultl, scalel, result2, scale2

# £ X replacement: APAMERILE fused op B
def replacement(
input: torch.Tensor,
weight: torch.Tensor,
) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
atl = self.FUSED_OP(
x=input, weight=weight, variance_epsilon=self.epsilon, group_size=128,
)
at2 = self.FUSED_OP(
x=input, weight=weight, variance_epsilon=self.epsilon, group_size=128,
)
return at1[0], at1[1], at2[0], at2[1]

pm.register_replacement(
pattern, replacement,
[self.empty(5, 16), self.empty(16)], # =l
pm.fwd_only, pm_pass,

)

class DoubleAiterRMSFp8GroupQuantViewPattern(AiterRMSNormQuantPattern):
View-tolerant variant that matches the same fan-out but with a
“Tview /" “reshape’ " between the " “rms_norm” " output and the two
““rocm_aiter_group_fp&_quant™ " consumers.

This shape arises in DeepSeek-V3.2's MLA indexer g_c norm, where
" "Fp8&BlockScaledMMLinearKernel.apply_weights™ " inserts a 2D-flatten



view before each quant op.

@staticmethod

def trace_with_view_to_reshape(graph: fx.Graph) -> None:
# KB FH view T EE#A reshape, £ pattern BEITED
view_to_reshape(graph, skip_constructors=True)
# X ERF U IRELE reshape IS

tests/compile/passes/test_double_aiter_rms_quant_fusion.py

PGB TN, BETL view FH view FAP fan-out AR, BN SHALAER ISIE
DoubleQuant =\ IE#ft A& BhS, #AEYVIRIP,

class _NoViewDoubleQuantModel(torch.nn.Module):
""" “rms_norm -> 2x group_fp8_quant™ " fan-out (Kimi-K2.5 / DSR1 shape)."""
def __init_ (self) -> None:
super().__init_ ()
self.weight = torch.nn.Parameter(torch.ones(HIDDEN_SIZE, dtype=torch.bfloat16))

def forward(self, x: torch.Tensor) -> tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.
Tensor]:

x = torch.relu(x)

rms = torch.ops.vlim_ir.rms_norm(x, self.weight, EPS)

gl, s1 = torch.ops.vlim.rocm_aiter_group_fp8_quant.default(rms, GROUP_SIZE)

g2, s2 = torch.ops.vlim.rocm_aiter_group_fp8_quant.default(rms, GROUP_SIZE)

return g1, s1, g2, s2

class _ViewDoubleQuantModel(torch.nn.Module):
""" *rms_norm -> view -> 2x group_fp8_quant™ " fan-out (DSv3.2 shape)."""
def __init_ (self) -> None:
super().__init_ ()
self.weight = torch.nn.Parameter(torch.ones(HIDDEN_SIZE, dtype=torch.bfloat16))

def forward(self, x: torch.Tensor) -> tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.
Tensor]:

x = torch.relu(x)

rms = torch.ops.vlim_ir.rms_norm(x, self.weight, EPS)

view = rms.view(-1, rms.shape[-1])

gl, s1 = torch.ops.vllm.rocm_aiter_group_fp8_quant.default(view, GROUP_SIZE)

g2, s2 = torch.ops.vllm.rocm_aiter_group_fp8_quant.default(view, GROUP_SIZE)
return g1, s1, g2, s2

@pytest.mark.parametrize("model_cls", [_NoViewDoubleQuantModel, _ViewDoubleQuantModel],
ids=["no_view", "with_view"])

@pytest.mark.skipif(not is_aiter_found_and_supported(), reason="Only test on ROCm with AITER
installed and supported")

def test_double_aiter_rms_fp8_group_quant_fusion(model_cls: type[torch.nn.Module],



monkeypatch: pytest.MonkeyPatch) -> None:
Both fan-out shapes must fuse into ~ "rocm_aiter_rmsnorm_fp8_group_quant™ .
Failure on the ~“with_view ™~ parametrization is a regression on the
DSv3.2 g_c norm path that this PR's view-tolerant pattern is intended to cover.
torch._dynamo.reset()
vlim_config = VIimConfig(
model_config=ModelConfig(dtype=torch.bfloat16),
compilation_config=CompilationConfig(
mode=CompilationMode.VLLM_COMPILE,
custom_ops=["+rms_norm", "+quant_fp8"],
pass_config=PassConfig(fuse_norm_quant=True, eliminate_noops=True),

)
with vlim.config.set_current_vlim_config(vlim_config), monkeypatch.context() as m:
from vlim.compilation.passes.fusion.rocm_aiter_fusion import
RocmAiterRMSNormQuantFusionPass
torch.set_default_device("cuda")
torch.set_default_dtype(torch.bfloat16)
torch.manual_seed(0)
m.setenv("VLLM_ROCM_USE_AITER", "1")
rocm_aiter_ops.refresh_env_variables()
fusion_pass = RocmAiterRMSNormQuantFusionPass(vlim_config)
passes = [NoOpEliminationPass(vlim_config), fusion_pass, PostCleanupPass(vlim_config)]
backend = TestBackend(passes=passes)
model = model_cls().eval()
x = torch.randn(10, HIDDEN_SIZE, dtype=torch.bfloat16, device="cuda")
result = torch.compile(model, backend=backend, fullgraph=True)(x)
# BIE fused AP EESERMNRET S
# (MREREBEED—A pattern #WEH )

Wb KA
Rohan138 #7A matcher_utils.py B9 E 2% “good catch, LGTM”, Rohan138 4]
duplicate quant B93&JR, frida-andersson #3i¥ VLLM_DEBUG_DUMP_PATH 2%z,
HIA DSv3.2 58, tjtanaa EXRIGEZTHTEE] gfx950 (“IMPORTANT NOTE: Do not
import anything from vlim.platforms.rocm without guarding it with
current_platform.is_rocm()”") , #Z3k% logger.info F¥ A logger.debug,
ProExpertProg ZiX A E B R DoubleQuant BEABRFsHE T (“could we just add a
new pattern -> replacement”) , #BREXBRFTHNFEEH, ChuanLil 101 LHEEN
A0 view-tolerant ZAK, ProExpertProg & H#b&E (“this is in fact much cleaner!
Good work”) » F*F UUID —2ki%, tjtanaa 3ELFFR clone_elimination.uuid() &M,
ProExpertProg &3& ‘removes it from the pass key’, %" pass SZFFHAT,

« gfx950 147 (gating) (design): ChuanLi1101 £ commit 90474f7 M 14E, {RIE
on_gfxd50() THUTEZ#, H on _gfx950 BIEABBEE is_rocm() BER, FELER
IRARE AR 12,



« DoubleQuant pattern BRFHEZ# (design): ChuanLil101 Z£ commit 51502209 &
BHRFaTH, %A DoubleAiterRMSFp8GroupQuantPattern BB RAE R,
ProExpertProg #t.,

« UUID 5% —3ME (correctness): 3 gfx950 FERFREFE, gfx950 LR
clone_elimination # UUID BB REHF R+,

« BERHB|AZE (style): ChuanLi1l101 £ commit 317a9eb F 24 logger.debug,
. view-tolerant B RISIE (testing): ENIEFIUAED, MHEEIRFAFIA,
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1. matcher_utils.py 2B %™ : R is_fp8_fnuz() 29X XZ"8 match_rocm_aiter=True
PR1Z, ETHEAESE gfxd50 B9 ROCm F & EXREENE TFEE, THIRFTA
match_rocm_aiter Al (gfx942 %) IE#IAA get_group_quant_op().
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