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1. BEXEMEFIM: & viim/_aiter_ops.py ##H3# _fused_mla_dual_rms_norm_impl fa
_fused_mla_dual_rms_norm_fake &%k, F3:#3d direct_register_custom_op Mt A
fused_mla_dual_rms_norm #{E, 3% AlTer B fused_gk_rmsnorm A%,

2. B ILE pass SZH,: 7 vlim/compilation/passes/fusion/rocm_aiter_fusion.py ##73¢
MLADualRMSNormPattern 2 (47& VlimPatternReplacement) , ZXAERIRF|fo ik
T, BEENTE (84 split #EARA rms_norm AH) EE5 N ENEESIRME;
MLADualRMSNormFusionPass 3£ (47& VlImFusionPatternMatcherPass) & FX
N ZER,

3. BEAGERK: & vlim/config/vlim.py Him enable_mla_dual_rms_norm_fusion &%k
, 1RIE AlTer ] AMZ&HRETF % ; T vlim/config/compilation.py B PassConfig & 73
fuse_mla_dual_rms_norm fa/RFEE, H7AMM ROCm FEe8E; &
vllm/compilation/passes/pass_manager.py F5EMiZ pass F| pass HKk,

4. MERBLE: 3 tests/compile/passes/test_fuse_mla_dual_rms_norm.py BE7oR, &
4 MLADualRMSNormTestModel # &% test fuse_mla_dual_rms_norm MR F K, I
BALE., RIEBHRMEBUEERME,



5. XK E#: E#H docs/design/fusions.md Fa docs/design/optimization_levels.md, i3k
ZRE pass BYME LA A0 ER B I,

R
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« vlilm/compilation/passes/fusion/rocm_aiter_fusion.py ({1 %wiZg4a; X5 source; 3£
A core-logic; &5 MLADualRMSNormPattern, init, get_inputs, pattern) : /5233
£, & MLA XX RMSNorm BR& IR ICELAR pass B8, EX THTRAFES FX &,
tests/compile/passes/test_fuse_mla_dual_rms_norm.py (#3k MEREZ; 25| test; £
A test-coverage; 5 MLADualRMSNormTestModel, init, forward,
ops_in_model_before) : BLMR XM, BIEREE pass BIIEFME, BIFEEALE. BIER
e FBAERE

vlim/_aiter_ops.py (#E3k #BAEFM; KA source; HER core-logic; &5
_fused_mla_dual_rms_norm_impl, _fused_mla_dual_rms_norm_fake,
get_fused_mla_dual_rms_norm_op) : 5¥M fused_mla_dual_rms_norm B & X3/, 1k
A AlTer AZBI I E,

viim/config/viim.py (#£3k BE2E A %; 25| source; EA configuration; F5
enable_mla_dual_rms_norm_fusion) : ZSInER&E LR EFARMRANEE, FHZ pass
Bk & 5o

vlim/config/compilation.py (13 BLE A %; A source; EH configuration) : &
PassConfig ®3%hn fuse_mla_dual_rms_norm FE, HRHEFEKEEZIE,

XS MLADualRMSNormPattern, MLADualRMSNormFusionPass,
_fused_mla_dual_rms_norm_impl, enable_mla_dual_rms_norm_fusion,

test_fuse_mla_dual_rms_norm

RERED R B

vlim/compilation/passes/fusion/rocm_aiter_fusion.py

BoOSZELX A, B8 MLA X RMSNorm BE& B R ILEL AR pass B8, X T WAIREfnE
g FX A,

class MLADualRMSNormPattern(
VlimPatternReplacement|..., tuple[torch.Tensor, torch.Tensor, torch.Tensor]]

):

BRAEMLAE B AR BELX8g_a_layernormfukv_a_layernormE|AITER&fused_gk_rmsnorm
HIPA#Z,
BARFXEER CGREtE, viim_irfhE)
gemm -> split_with_sizes([g_dim, kv_dim])
+-- g_c -> vlim_ir.rms_norm(g_c, g_w, eps)
+- kv_lora -> split_with_sizes([kv_c_dim, k_pe_dim])
+— kv_c -> vlim_ir.rms_norm(kv_c, kv_w, eps)
+-— k_pe

def __init_ (self, epsilon: float) -> None:



self._epsilon = epsilon # & & epsilon 5%, A TFHERXLEFH RMSNorm &

def get_inputs(self) -> list[torch.Tensor]:
# REEPEAR TEIRIE, RYTEEEFRFHEE RN
g_dim, kv_c_dim, k_pe_dim = 8, 4, 2
return [
self.empty_bf16(5, g_dim + kv_c_dim + k_pe_dim), # projected ¥
self.empty_bf16(g_dim), # g_weight
self.empty_bf16(kv_c_dim), # kv_weight

@property
def pattern(self) -> Callablel..., tuple[torch.Tensor, torch.Tensor, torch.Tensor]]:
eps = self._epsilon
def _pattern(projected: torch.Tensor, q_weight: torch.Tensor, kv_weight: torch.Tensor):
q_dim = g_weight.shape[0] # BhAKRER q £F
kv_dim = projected.shape[-1] - q_dim # it & kv B4E
kv_c_dim = kv_weight.shape[0] # FHAIRER kv_c 4E
k_pe_dim = kv_dim - kv_c_dim # it & k_pe £E
g_c, kv_lora = projected.split([g_dim, kv_dim], dim=-1) # 8 —>K split
kv_c, k_pe = kv_lora.split([kv_c_dim, k_pe_dim], dim=-1) # 8= K split
g_normed = vlim.ir.ops.rms_norm(q_c, q_weight, eps) # g 89 RMSNorm
kv_normed = vlim.ir.ops.rms_norm(kv_c, kv_weight, eps) # kv 8 RMSNorm
return g_normed, kv_normed, k_pe # iR [El =/ it
return _pattern

@property
def replacement(self) -> Callable]..., tuple[torch.Tensor, torch.Tensor, torch.Tensor]]:
eps = self._epsilon
def _replacement(projected: torch.Tensor, g_weight: torch.Tensor, kv_weight: torch.
Tensor):
g_dim = g_weight.shape[0]
kv_dim = projected.shapel[-1] - g_dim
kv_c_dim = kv_weight.shape[0]
k_pe_dim = kv_dim - kv_c_dim
g_c, kv_lora = projected.split([g_dim, kv_dim], dim=-1)
kv_c, k_pe = kv_lora.split([kv_c_dim, k_pe_dim], dim=-1)
# {E RS RF B A NMEILA) RMSNorm A A
g_normed, kv_normed = torch.ops.vlim.fused_mla_dual_rms_norm(
a_c, g_weight, kv_c, kv_weight, eps, eps
)
return g_normed, kv_normed, k_pe
return _replacement

tests/compile/passes/test_fuse_mla_dual_rms_norm.py
BMER X, BIERES pass MIIERM, BEIEHEXLE. BIESRABERE.
class MLADualRMSNormTestModel(torch.nn.Module):



BAMUIER, S IMLARRMSNormiE = :
linear -> split([g_dim, kv_dim])
+--g_c -> rms_norm(g_w, eps) -> linear
+-- kv_lora -> split([kv_c_dim, k_pe_dim])
+-—- kv_c -> rms_norm(kv_w, eps)
+-- k_pe
def __init__(self, hidden_size: int, g_dim: int = 1536, kv_c_dim: int = 512, k_pe_dim: int = 64,
eps: float = 1e-6):
super().__init_ ()
self.q_dim = g_dim
self.kv_dim = kv_c_dim + k_pe_dim
self.kv_c_dim = kv_c_dim
self.k_pe_dim = k_pe_dim
self.proj = torch.nn.Linear(hidden_size, g_dim + self.kv_dim, bias=False) # X E
self.q_norm = RMSNorm(g_dim, eps=eps) # q B RMSNorm &
self.kv_norm = RMSNorm(kv_c_dim, eps=eps) # kv 89 RMSNorm &
self.q_b_proj = torch.nn.Linear(g_dim, hidden_size, bias=False) # E&&MHE

def forward(self, x: torch.Tensor) -> tuple[torch.Tensor, torch.Tensor, torch.Tensor]:
x = torch.relu(x) # BRMABBEENERT A
projected = self.proj(x) # & #1E
g_c, kv_lora = projected.split([self.q_dim, self.kv_dim], dim=-1) # % —>X split
kv_c, k_pe = kv_lora.split([self.kv_c_dim, self.k_pe_dim], dim=-1) # % = K split
g_normed = self.q_norm(g_c) # J&¥# g RMSNorm
kv_normed = self.kv_norm(kv_c) # &% kv RMSNorm
g_out = self.q_b_proj(g_normed) # E4:4b3E
return g_out, kv_normed, k_pe # REI=/NE, A TFIHELLR

def ops_in_model_before(self):
return [torch.ops.vlim_ir.rms_norm.default] # & BIHEA L B93EE

def ops_in_model_after(self):
return [torch.ops.vlim.fused_mla_dual_rms_norm.default] # Fh&/E HAZE 6931k
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R G S 3P P RBAE R ILECAELE A0 AlTer £/, - KEEARIT: RISMER AlTer,
ROCm F&4E , X IUEE 22t |, BUEREERIE

KERIK L

« PR #37712 Properly enable wvSplitK fp8 path for RDNA: E§ ROCm F&hft, FR=E
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