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SRR

1. 182 GemmaRMSNorm.forward_native (vlim/model_executor/layers/layernorm.py): f&
ST, BERF5h diype Fe¥efo LR, EEAM ir.ops.rms_norm 2,
ir.ops.fused_add_rms_norm, RXERH +1.0 A dtype FitHE., X#EH FX FRER
%—, BETEESENTE,

2. ¥ dtype LEAEE (allreduce_rms_fusion.py): 3IA
_norm_input_weight_dtype_match &%k, ®HNEF A, & rms_norm =
fused_add_rms_norm BHIAGREH dtype BEE—3K, FLBRARMEEIZIE Gemma
BRI o

3. ¥ Gemma LTERAER: AllReduceGemmaRMSNormPattern (TFk£) #o
AllReduceFusedAddGemmaRMSNormPattern (% %) ., ILE allreduce ->
ir.ops.rms_norm &=, ¥4 Flashinfer By fused EF 3£ weight_bias=1.0, St
BH{EF extra_check=_norm_input_weight_dtype_match &3P,

4. ¥ & call trtlim_fused_allreduce_norm &4 : 340 weight_bias % (BRIA 0.0) , &
% Flashinfer JKBRE APL

5. W™ADNIR, (test fusion_all _reduce.py): #3E TestAllReduceGemmaRMSNormModel, £
A 4 /> GemmaRMSNorm BAnfE[E s AMZEER, BIrRE /5 B+ &K weight_bias 3
A 1.0, 7 ROCm F& ki,

R



« vlim/compilation/passes/fusion/allreduce_rms_fusion.py (3 %FMHAL; 25| source
: A core-logic; &5 _norm_input_weight_dtype_match,
AllReduceGemmaRMSNormPattern, init, get_inputs) : B WZE,: 3 dtype ILEAEE
K. AN Gemma EREREER, ¥R call_trtlim_fused_allreduce_norm 3gn
weight_bias &k,

. tests/compile/passes/distributed/test_fusion_all_reduce.py (&R MR; FEF| test; 2
7 test-coverage; &5 TestAllReduceGemmaRMSNormModel, init, forward,
ops_in_model_before) : #1¥ TestAllReduceGemmaRMSNormModel MR FAE], IR
&5 weight_bias £%h 1.0,

« vlilm/model_executor/layers/layernorm.py (#ik #RE; 5| source; K&
data-contract) : E#) GemmaRMSNorm.forward_native, fafb¥EE 4 38 H B 5/ H
ir.ops, FERERTEFTEMEENER,

XS _norm_input_weight_dtype_match, AllReduceGemmaRMSNormPattern.init,
AllReduceGemmaRMSNormPattern.register, AllReduceGemmaRMSNormPattern.pattern,
AllReduceGemmaRMSNormPattern.replacement,
AllReduceFusedAddGemmaRMSNormPattern, call_trtlim_fused_allreduce_norm,
GemmaRMSNorm.forward_native

RERAS A B
viim/compilation/passes/fusion/allreduce_rms_fusion.py
R SZI: I ditype MEAERIK. AN Gemma TREEERN, T E

call_trtlim_fused_allreduce_norm 3&4n weight_bias %%,

UTRELERT FT3GHY dtype ILEAE R A call_trtlim_fused_allreduce_norm ¥
weight_bias £ 81E#, def norm_input_weight_dtype_match(match: pm.Match) -
bool: """Prevent fusion when the norm input and weight dtypes differ (e.g. a Gemma
fp32 weight.float()+1 gamma), covering rms_norm and fused_add_rms_norm.""  # &
ACE R E B, KB4 rms_norm o fused_add_rms_norm  for node in
match.nodes: if node.target == IR_RMS_NORM_OP: # rms_norm 895K
IR : x, weight, eps x, weight = node.args[0], node.args(1] elif
node.target == _IR_FUSED_ADD_RMS_NORM_OP: # fused_add_rms_norm #%
¥IMF : x, residual, weight, eps x, weight = node.args[0], node.args[2]
else: continue if isinstance(x, fx.Node) and isinstance(weight, fx.Node):
# REMAFRENLZFR dtype 2EF—3K return x.meta["val"].dtype ==
weight.meta["val"] .dtype  return True # FRIZHKB|IAEF T S NEN #
call_trtlim_fused_allreduce_norm #13¥¢ weight_bias 33534 Flashinfer T/EX
@torch.library.impl(triton_ops._flashinfer_trtlim_fused_allreduce_norm_op.default, "

CUDA") defcall_trtlim_fused_allreduce_norm( allreduce_in: torch.Tensor, residual:

torch.Tensor, rms_gamma: torch.Tensor, rms_eps: float, world_size: int,

launch_with_pdl: bool, fp32_acc: bool, max_token_num: int, pattern_code: int,
norm_out: torch.Tensor | None = None, quant_out: torch.Tensor | None = None,

scale_out: torch.Tensor | None = None, scale_factor: torch.Tensor | None = None,



weight_bias: float = 0.0, # FESE, Gemma KA 1.0) -> None:  # ... ( &3k

AN SR ) ... # JF weight_bias 15384 Flashinfer B9@4& APl workspace.run(
allreduce_in=allreduce_in, residual=residual,

rms_gamma=rms_gamma, rms_eps=rms_eps, world_size=world_size,

launch_with_pdl=launch_with_pdl, fp32_acc=fp32_acc,

max_token_num=max_token_num, pattern_code=pattern_code,

norm_out=norm_out, quant_out=quant_out, scale_out=scale_out,

scale_factor=scale_factor, layout_code=layout_code,

use_oneshot=use_oneshot, weight_bias=weight_bias, # 13 weight_bias

trigger_completion_at_end=num_tokens > PDL_ADVANCE_LAUNCH_TOKENS, )

tests/compile/passes/distributed/test_fusion_all_reduce.py
#138 TestAllReduceGemmaRMSNormModel SR B, IIEEEEfE weight_bias 234 1.0,

class TestAllReduceGemmaRMSNormModel(torch.nn.Module):
"""Test model for Gemma-style RMSNorm + AllReduce fusion.
def __init__(self, hidden_size=16, token_num=16, eps=1e-6, dtype: torch.dtype = torch.
float16):
super().__init__()
self.hidden_size = hidden_size

self.eps = eps
#EH 4 4 GemmaRMSNorm &, REANEIL A /INEALEL
self.norm = [GemmaRMSNorm(hidden_size, eps) for _ in range(4)]
for n in self.norm:
n.weight.data.normal_(mean=0.0, std=0.1)
self.w = [torch.rand(hidden_size, hidden_size) for _ in range(3)]

def forward(self, x):
z = torch.relu(x)
x = resid = tensor_model_parallel_all_reduce(z)
y = self.norm[0](x)
z2 = torch.mm(y, self.w[0])
x2 = tensor_model_parallel_all_reduce(z2)
y2, resid = self.norm[1](x2, resid)
z3 = torch.mm(y2, self.w[1])
x3 = tensor_model_parallel_all_reduce(z3)
y3, resid = self.norm[2](x3, resid)
z4 = torch.mm(y3, self.w[2])
x4 = tensor_model_parallel_all_reduce(z4)
v4, resid = self.norm[3] (x4, resid)
return y4

def ops_in_model_before(self):
return [torch.ops.vlim.all_reduce.default]

def ops_in_model_after(self):
# B EHAE R I flashinfer 89 fused EF
return [torch.ops.vlim.flashinfer_trtlim_fused_allreduce_norm.default]



# 7£ pytest parametrize FRIZAER, FH Bkt ROCm

pytest.param(
TestAllIReduceGemmaRMSNormModel, False, False,
marks=pytest.mark.skipif(current_platform.is_rocm(), reason="Not supported on ROCm

platform"),

),

# RIER S/ 8 fused_op 7 589 weight_bias ¥4 1.0

if test_model_cls is TestAllIReduceGemmaRMSNormModel:
fused_op = torch.ops.vlim.flashinfer_trtlim_fused_allreduce_norm.default
fused_nodes = list(find_op_nodes(fused_op, backend.graph_post_pass))

assert fused_nodes
assert all(n.kwargs.get("weight_bias") == 1.0 for n in fused_nodes)
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extra_check ¥k, #afk fusion REMAMRE dtype —HEAR%,
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« AF: 8 Gemma. Qwen3-next. Qwen3.5 WA, HEZZ THERA (FHE
+2~8%, TTFT T

« AR iF pass WMAMERNLE, JwiFFHMHEEZITHLYR.
- FIFA: JPRET #T weight_bias #ERAAGF MRS, BLETY REAMEMER,
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KERIKZ
« PR #44036 Update flashinfer to 0.6.12: I, PR 4&# Flashinfer 0.6.12 JRAFHIEH

Gemma RMS AR & X iF, FAEHEH.

« PR #38983 [PR discussion] Related context for weight_bias: ZJY0516 5| 7% PR #
Bitie LT, & Gemma RMSNorm BSZ 35K EE

« PR #3322 Flashinfer upstream PR for Gemma RMS AR fusion: &< PR &8
Flashinfer 45k B upstream PR#3322,



