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« —A)3E: # ROCm AITER add-RMSNorm #ikZRbE, EMFaTMHENR

 WEDE: BEEEIR. BOEA R RNYKEEA pattern FREE—/1H, ALY 30 17
REDIF—DNEFBEZBO; NIRRT (EAELEESIE & + T FP8 B4 + 4 bf1é
Wre) TERELSREASNMNIRER, X ROCm HmBFRAZEIFERBESEME, T PRI
BERIINEE & AWESEL,

THRES B

PR #37646 3| N\ AITER add-RMSNorm Ei-&BtER) dead-residual 3, F3K residual #H
TAHFHE LM T ERRE; PR #42864 5| A8 grouped-FP8 IR A #E N B ERLT L
RHaE, WAEYVIHAE distributed compile step (Buildkite amd-ci) &%, 4~ PR ¥ hksk

B9 pattern, FHIDMREERIES NG S, FEIEHAME 2 5K MI355 GPU L
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SCEL AR

1. $73¥¢ output-only Bé& pattern: ZE vlim/compilation/passes/fusion/allreduce_rms_fusio
n.py FZ X AiterAllreduceFusedAddRMSNormOutputOnlyPattern, &EEH
AiterAllreduceFusedAddRMSNormPattern, pattern 5 replacement # RETTAE —N
e (RMSNorm £2) , 1# all_reduce -> fused_add_rms_norm E residual T4 & &
HFREMEERL & A EA AITER kernel; BEEZE RocmAiterAllReduceFusionPass. _init
T 5B pattern —I0EM, RERXEE pattern 4t E B 5 N 69 R AR A A

2. M grouped-FP8 JMiRMER : TestAiterAllReduceRMSNormGroupQuantFP8Model.forw
ard MEERZEM XA/ MR RS R, BN RMNE— bf16 BUEH ZHMriRE, e
M—3 s NEN / REMZERES,; dequantize_to_bf16 £3 ref Sk A
self.dtype, forward 3RE y0..y3. =/ residual F2F1 indexer #id,

3. BT E 54T rocm_aiter_group_quant_fusion_pass_on_test_model X8I 4 A
FP8 #iHH ek A AITER 5%/5% B4 (1F 5% BHIN(ERE L) , Xt residual 5§ bf16
indexer HIH{RE atol=1e-2, rtol=1e-2 AU E; check _before_ops KA
fully_replaced=True, 2 %lli= fused quant op 5§ fused indexer op &At& 2 2R,

4. BE LA NMIRIE T FE: M viim.utils.network_utils SN get_open_port(), TERFH42
run_torch_spawn 3B W3k O H(ELE spawn B rank, BREHRD
MASTER_PORT: "12345", P4t spawn A0 (test_all_reduce_fusion_pass_replace 5



test_rocm_aiter_all_reduce_rmsnorm_group_quant_fp8 fusion_pass_replace) ¥[E
B2,

R

« vllm/compilation/passes/fusion/allreduce_rms_fusion.py (3R RiFELE; 2£%| source
; KA core-logic; & AiterAllreduceFusedAddRMSNormOutputOnlyPattern,
pattern, _pattern, replacement) : & REZOTE: FHiE
AiterAllreduceFusedAddRMSNormOutputOnlyPattern, &£ PR #37646 BRHY
dead-residual &R, & RocmAiterAllReduceFusionPass A, HIFEF W

ROCm AITER #Ri¥/= H ) kernel B E4T AN,

. tests/compile/passes/distributed/test_fusion_all_reduce.py ({3 BhE&MR; 7| test
; £ A test-coverage; 5 _dequantize_to_bf16,
TestAiterAllIReduceRMSNormGroupQuantFP8Model,
all_reduce_fusion_pass_on_test_model, rocm_aiter_group_guant_fusion_pass_on_test
_model) :MEREEEZN: EM grouped-FP8 MR ER AN o &35 &5, HRBEIE
iRZE &, KAMNSHOFIERAE LR RS NEE, FENRERERIEFMERE

pattern,

XS AiterAllreduceFusedAddRMSNormQutputOnlyPattern,
AiterAllreduceFusedAddRMSNormPattern.pattern,
AiterAllreduceFusedAddRMSNormPattern.replacement,
RocmAiterAllReduceFusionPass.init, TestAiterAllIReduceRMSNormGroupQuantFP8Model.
forward, TestAiterAllReduceRMSNormGroupQuantFP8Model._dequantize_to_bf16,
rocm_aiter_group_quant_fusion_pass_on_test_model,
all_reduce_fusion_pass_on_test_model

KR Fr B]

vliim/compilation/passes/fusion/allreduce_rms_fusion.py

EFEREAZOCTE: H3E AiterAllreduceFusedAddRMSNormOutputOnlyPattern, &£ PR
#37646 FIREY dead-residual &R, FE RocmAiterAllReduceFusionPass 1A, B
" ROCm AITER %mi%/™ HEY kernel REAT A,

class AiterAllreducefFusedAddRMSNormOutputOnlyPattern(
AiterAllreduceFusedAddRMSNormPattern

):
""Match the add-RMSNorm form when its residual output is dead."""

@property
def pattern(self):
pattern = super().pattern

def _pattern(
residual: torch.Tensor, input: torch.Tensor, weight: torch.Tensor
) -> torch.Tensor:

# 2 AELNRMYE pattern, REE— N (RMSNorm &%)



# MALE residual ¥ AL E (THETEE) BELSEH,

return pattern(residual, input, weight)[0]
return _pattern

@property
def replacement(self):
replacement = super().replacement

def _replacement(

residual: torch.Tensor, input: torch.Tensor, weight: torch.Tensor
) -> torch.Tensor:

# B s BAERIREIRES kernel B9 RMSNorm #iH,

# 5R%EFET S R E AT 3K

return replacement(residual, input, weight)[0]

return _replacement

# & RocmAiterAllReduceFusionPass.__init__ T 5EEH pattern —3F3Et,
# 1# dead-residual # add-RMSNorm FE M aE4 T RS
self.register(
AiterAllreduceFusedRMSNormPattern(
epsilon, self.model_dtype, self.device

)

self.register(
AiterAllreduceFusedAddRMSNormPattern(
epsilon, self.model_dtype, self.device

)

self.register(
AiterAllreduceFusedAddRMSNormQutputOnlyPattern(
epsilon, self.model_dtype, self.device

)

tests/compile/passes/distributed/test_fusion_all_reduce.py

MIREEER S EM grouped-FP8 NIRRT A/ ML B &3t 5, SHRERNEMIREZES; K
RS O F I HMHERN X0 E, ENR R ERIEFTARS pattern,

def forward(self, hidden_states):
# B/ EEsE EMNE— bf16 BUE z M HA., MMIRE,
#BAENEN / REMLEEFHEE EERELALBIRE,
z = torch.relu(hidden_states)
x0 = tensor_model_parallel_all_reduce(z)
rms0 = self.norm[0](x0)
a0, s0 = self._group_quant(rms0)
y0 = self._dequantize_to_bf16(q0, s0)

x1 = tensor_model_parallel_all_reduce(torch.mm(z, self.w[0]))



rms1, resid] = self.norm[1](x1, z.clone())
al, s1 = self._group_quant(rms1)
y1 = self._dequantize_to_bf16(q1, s1)

x2 = tensor_model_parallel_all_reduce(torch.mm(z, self.w[1]))

rms2, resid2 = self.norm[2](x2, z.clone())

g2, s2 = self._group_quant(rms2)

# B ANEEZE rocm_unquantized_gemm E&|4F with-indexer &1,

idx2 = torch.ops.vlim.rocm_unquantized_gemm(rms2, self.indexer_w[0], None)
y2 = self._dequantize_to_bf16(q2, s2)

x3 = tensor_model_parallel_all_reduce(torch.mm(z, self.w[2]))

rms3, resid3 = self.norm[3](x3, z.clone())

a3, s3 = self._group_quant(rms3)

# rms3 RE#EA indexer JH#H#E, HfRME indexer pattern M EE,

idx3 = torch.ops.vlim.rocm_unquantized_gemm(rms3, self.indexer_w[1], None)
y3 = self._dequantize_to_bf16(g3, s3)

return y0, y1, y2, y3, residl, resid2, resid3, idx2, idx3

# AITER By kernel ZREATERAKBEEHSVE FP8 EHIRE,

# Xt FPS B E A 5% BL&H2VF 5% BIER L,

for site, (reference, actual) in enumerate(
zip(results_unfused|[:4], results_fused[:4])

close = torch.isclose(reference, actual, atol=5e-2, rtol=5e-2)
mismatch_ratio = float((~close).float().mean().item())
assert mismatch_ratio <= 0.05, (

f"FP8 site {site} mismatch ratio {mismatch_ratio:.2%} exceeds 5%"

# residual § bf16 indexer M AZN FP8 B, RETREEW S,
torch.testing.assert_close(
results_unfused[4:], results_fused[4:], atol=1e-2, rtol=1e-2

)
BaEE LR

. titanaa (iF#F A) 7 allreduce_rms_fusion.py:1248 ZERIEF|IRIIE: "Let's show that
this pattern is correctly implemented and does not cause accuracy degradation in
end to end inferencing as the condition is much more complex in e2e. Passing unit
tests does not mean it is working well end2end. Please pick a model that has this
pattern."

« AndreasKaratzas & T BEREIEERIE: FEH meta-llama/Meta-Llama-3.1-8B-Instruct (
model_impl="transformers". BF16. TP2 on 2x MI300X. ROCM_ATTN. AITER BEX
all-reduce. Z2RMRFER) , RIFLEEFIANFESIESM 64 BE 65 /N /rank, 5-shot
MMLU & 1140 #: parent 3{H 66.71%, PR ¥M{E 66.27%, delta A -0.44 NER E,

« dllehr-amd ¥£ issue WX EHZNHR 2 EE AMD B4 L3517, /EEERA draft PR
#50519 AT IEREAE S, ZIT8 2RI



- ¥TELE pattern BSHBEAE E B (correctness): B A Llama-3.1-8B-Instruct & 2x
MI300X TP2 EI0IE, mb&3bEM 64 E 65/rank, 5-shot MMLU M 66.71% R
66.27% (-0.44 NELAR) , TFFAZEZIHHAAE,

s AR RNEAENRZTE AMD #BH L3B4T (question): /EEER B4 draft PR #50519 AT
EERAERE, HRDWREKRAAN AMD Cl,

Ao 5 B
- R
« BONRIFRAZEE . ¥ pattern 2KE ROCm LFrA# dead-residual add-RMSNorm
FRBERNNRZFME, & AITER Bié kernel 5§ unfused 8B EAMIEX EH (W
all-reduce 5 RMSNorm E#E) , &I ANRBERKS); e2e RIFXE % Llama-3.1-8B
—/MER, 3F DeepSeek FEREAHY N KR AL E =
« MIREEHD : dllehr-amd 8 HiZ 0 AEENHR L BRE AMD Cl L3547, EVITHE
EENEARER LI, 1FEALEEN draft PR #50519 b5,
- BIE B ERSM: FPE MIHER 5% L&AV 5% INL(EEY, "TREEHFRIELREE
B1b; R residual 5 indexer 3R IF 1e-2 THRTE,
- SO EAFE TOCTOU 3EAS: get_open_port() ZERERE 482 Z 3w O v BB E A, BN
RIFREM, RRAER,

« AP / A% : ROCm MI300X/MI355X L#iFH fused_add_rms_norm B4R (4o
DeepSeek. Llama 2£) B, BZ FEBEELEANEN AITER kernel, B kernel BEIK
B, TTHEWRMEAEUKZS; WRTREEZTRSEMAS kernel BT,

- BIFA: 3 ROCm #miFBEZH T BRI SMNR AR (arsh & + REITER + I
¥ , BEEVEAEZWEA; MMLU 3RS RZtH T 8 A,

« SRR THMRT ROCm + AITER %4miFER{2, AKXk CUDA/XPU EHMFEE, BRIA
fTAXIE ROCm FE&TEM,

« RFEARID: BOmFRATE |, E2E BIEREBEEZE—EAE | MIRAKRMA AMD CI, FP8 Mt
= AETM

KRR EE

« PR #37646 Add AITER allreduce add-RMSNorm fusion pattern: PR body #& 1% PR 3|
AB add-RMSNorm @& dead-residual =R, 24 PR & EHEVIKIR,

« PR #42864 Add grouped-FP8 all-reduce fusion distributed test: PR body #&H1% PR 5|
AR grouped-FP8 MiA FEE N ENFREABAIEE, & PR ZH T ZMRER,

* PR #41825 Wire allreduce + rms_norm half of AITER fusion:
AiterAllreduceFusedRMSNormGroupQuantFP8Pattern By docstring & %1% PR 338
all_reduce + rms_norm g4, 57 PR [EJ& RocmAiterAllReduceFusionPass & &SeE,

« PR #50519 Draft: evaluate missing AITER fusion coverage on AMD hardware: issue
FILH1EEIREZ draft PR A TPk EE, 54K PR BONRE = BAv—HKo



