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PHATHRE

« —A]iE: AMD Aiter MoE £R¥ tensor Hiht A X IFAXE B #7

« WEMME: EEHER,. APRBRT —MEAEN: EREEFRETARAI RS FIRE
tensor it L3S CUDA Graph, replace_parameter B prefer_copy ¥ AIEANEEH

3R EEHNSE, I, X moe_kernel MM ARSHI A Wifn A% = 2 09 BT 2
BHOER/RE.

THRES B

The AMD aiter FusedMoE requires model weights be shuffled before use. When using
this feature in RL scenario, however, the MoE weights will be re-shuffled time and
again whenever a weight update is carried out. The issue is that the weight shuffle
should NOT change the tensor addresses -- otherwise captured CUDA graph will not be
able to use the new weights.

SCEL AR

1. #3538 replace_parameter: fE vlim/model_executor/utils.py % 793% & ¥k i3
prefer_copy H/RE 4, Y prefer_copy=True B IHE%$5 new_data BY shape. dtype.
device B2— KB, HIEFEAA old_param.copy_(new_data) R E 4|, (REEEHH; T
NI JRBEAZ B2 Parameter,

2. MR EEFH: &£ UnquantizedFusedMoEMethod._setup_kernel (
vlilm/model_executor/layers/fused_moe/unquantized_fused_moe_method.py) F, ¥4X
E shuffle EHBIENT S RAA replace_parameter 28 A3 self.moe_kernel is not
None H|kr2F N EEH, B RIMEFHE moe_kernel A None, prefer_copy=False, IE%
B, FEREEHM prefer_copy=True, fAR&R#ME &,

3. BARNZREEMB: & make_unquantized_moe_kernel BEAGEE if not
is_weight_update: &R, REBRXMBEMERNZ, FEENERE A
_maybe_pad_weight % KA AEAE stride £HRHEMEREIRKE, M .data RE
R = A

4. BEIUARE: K% _init_ FPEEH self.moe_kernel = None (& (XL B4 HE) ,

5. AR BHNRENETE VLLM_ROCM_USE_AITER_MOE=1 % veRL + vLLM 8 RL
HEFMR, BEE AT ER, BEEIEM,



R

« vlim/model_executor/layers/fused_moe/unquantized_fused_moe_method.py (i MoE
F3%; 2B source; 2R core-logic; &5 _setup_kernel,
process_weights_after_loading) : #X MoE QX E4IEF 4, EPK _setup_kernel #fn
process_weights_after_loading X IFRE B IR E tensor bk

« vllm/model_executor/utils.py (#tk TE&%k; 25| source; ™ data-contract; &5
replace_parameter) : A T E &K replace_parameter #F3E prefer_copy 3, X#HR
302 | R B bk

XS _setup_kernel, process_weights_after_loading, replace_parameter

KERAY B EX
vlim/model_executor/layers/fused_moe/unquantized_fused_moe_method.py

s MoE R EALIEIZHE, (B5EK _setup_kernel #7 process_weights_after_loading W X3
EEHRRE tensor itk

def _setup_kernel(
self,
layer: Module,
w13: torch.Tensor,
w2: torch.Tensor,
) -> None:
# JERE shuffle ZBBATRAR R
w13_new, w2_new = convert_to_unquantized_kernel_format(
self.unquantized_backend,
layer=layer,
w13 _weight=w13,
w2_weight=w2,
)
# moe_kernel & init_ THMEILA None;
# EXRARANEE SRS, BERAA (Bl RL REEHT
# EHfh A& process_weights_after_loading) BT,
# moe kernel Bi%E, B CUDA BT REH IR T S ¥t
# EK shuffle 5 BIEIEEHIBIIA FAEF,
# MAREFEMFE Parameter,
is_weight_update = self.moe_kernel is not None # type: ignorelhas-type]
replace_parameter(layer, "w13_weight", w13_new, prefer_copy=is_weight_update)
replace_parameter(layer, "w2_weight", w2_new, prefer_copy=is_weight_update)

if not is_weight_update:

# IRFEBERIAARIRE moe kernel,

self.moe_quant_config = self.get_fused_moe_quant_config(layer)

assert self.moe_qguant_config is not None

assert self.experts_cls is not None

self.moe_kernel = make_unquantized_moe_kernel(
quant_config=self.moe_quant_config,
moe_config=self.moe,



backend=self.unquantized_backend,
experts_cls=self.experts_cls,
routing_tables=layer._maybe_init_expert_routing_tables(),
shared_experts=layer.shared_experts,

)

vlim/model_executor/utils.py
A T E XK replace_parameter #3E prefer_copy %k, X 3F/RitE Fl{R &t

def replace_parameter(
layer: torch.nn.Module,
param_name: str,
new_data: torch.Tensor | None,
prefer_copy: bool = False,

Bt layer PRISEK, RRMRIFREEREA,
BETE process_weights_after_loading A 3&%E A,
ARRATFE4E/EZFNRE,

Args:
layer: B&BE#HSIKE
param_name: BN S L
new_data: $EEAEE, =E None RS EEZA None
prefer_copy: & A True BEIA £35 new_data #E
(18R shape, dtype, device) , MRt E &l new_data
A S, MAREIEIMITSKR. XEET SHH
HFhgdak (data_ptr) , XTAREEH (20 RL YILMEIR)
¥ CUDA BARZ B EN,
if new_data is None:
setattr(layer, param_name, None)
return

if isinstance(new_data, torch.nn.Parameter):
new_data = new_data.data

old_param: torch.nn.Parameter | None = getattr(layer, param_name, None)

# 4R prefer_copy BEHGHRE, EERMEH
if (prefer_copy and old_param is not None
and old_param.shape == new_data.shape
and old_param.dtype == new_data.dtype
and old_param.device == new_data.device):
old_param.copy_(new_data)
return

# TN AIZEH Parameter

new_param = torch.nn.Parameter(new_data, requires_grad=False)



if old_param is not None and hasattr(old_param, "weight_loader"):
weight_loader = old_param.weight_loader
set_weight_attrs(new_param, {"weight_loader": weight_loader})
setattr(layer, param_name, new_param)

Fib A

« EMEI: yzong-rh BIUE prefer_copy Z#EN3TE| replace_parameter &k, {£
MoE A XA ERIE, 7F&E RMH LI,

« R E SEE M gemini-code-assist[bot] 8 process_weights_after_loading FH# .
data BT BB IRt R B8, EEAERE ROCm B9 _maybe_pad_weight 2 RE8 (G4A
FRERERKE) , H5EH XPU BBZEAER PR SEEN, @ Intel EIRAZEF,

o AR bnellnm 38H __init FERKZE self.moe_kernel = None 2UHAM (FH%
B |, EEREBR,

 REEHALIRIZ: bnellnm # 8] _setup_kernel I ZRAA, /EE WA RL =+
process_weights_after_loading @ ERE B FHHE AL,

. ¥ prefer_copy B E replace_parameter (design): {EERMEZIN, EMT
replace_parameter 3 £ #iE A&,

. HHHRE B ZEM . ROCm padding #1 XPU B42 (correctness): /& #E$F ROCm Y
_maybe_pad_weight 2BFH (BE&ARARERIKE) , XPU BEFRER PR BENRN,

- moe_kernel None ##aft U4 (style): VEEHINFEKR T WL MR,

PNSESE-A

« Qe

1. XPU B&12KE % : gemini-code-assist §HHI XPU 48 (.data TR1E) "TEEHEEREH
i, EEERFEEARKRIME, HRIAR™ ROCm,

2. ZMEFEMMBIR: prefer_copy 1&K&L shape. dtype. device Be—3K, ERFNREEIH
KL RKER, RENEFTSHK, EFHRLEE,

3.MRABERE: RESETMR, RERBERMIR (veRL 3137) , TREEXLZERLT H
WEYI, - FrE: E@EmPm: 857 AMD ROCm + Aiter MoE ERILEZ I H R PRE
BTG A RELD A, %E T CUDA Graph #HZENERHM, FmeERE TEA
VLLM_ROCM_USE_AITER_MOE=1 + enforce_eager=False IR, {EXEHF Al
TETELEF ILE, iERrE: TBAaREPmE REEKREERE, BRMIATRE,

« RFEFRIE: CUDA Graph #izH{&#: , XPU BZRZMR , S0 BN B2
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