PR #48355 SE&iRLE

vlim-project/vlim
feat: extended EPLB support for Mistral Large 3 and additional MoE backends
& ¥Btla: 2026-08-07 20:32

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/48355

PATHRE

- —#)iE: EPLB X#FEMN MoE 5 SRR, BEEHEEAR

c EEME: ESER. ROMEETRAAIRITRE: —BIRE per-expert EXARSBIUE M
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THRES B

EPLB I IETITEASIE dim 0 Bh#EHE RoutedExperts B9EANEA Parameter (JL
RoutedExperts.get_expert_weights) . NVFP4/FP8 XK &t 7 A
process_weights_after_loading FIRA B per-expert scale HEAEM A Parameter #H
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5HEFEME permuted checkpoint R H X4,

LI RE

1. 45— MoE f#r A0 : & vlim/model executor/models/interfaces.py #rig
get_mixture_of experts_model(), ZHI¥TE B ETE MixtureOfExperts, BXt
SupportsMultiModal &8 get language_model() 3BY)I¥|HT; FEEEF
MixtureOfExperts.moe_layers ZRRIM Iterable UK E A Sequence (thZ, AR mypy T
WIREE) . viim/v1/worker/gpu/eplb_utils.py #F& _unwrap_moe,
maybe_register_model. maybe_register_speculator. setup_from_mapping 2 &8 2Kt
E%L; vlim/v1/worker/gpu_model_runner.py 8 load_model() %t drafter 5§ FER F—Uk
SKEZA,

2. NVFP4 Jk& scale JEMtS CuteDSL #LEML: compressed_tensors_moe w4a4 nvfp4.py
H replace_parameter & w13 _weight_scale_2. w2_weight_scale_2 M¥E3& attribute
FHRAEM Parameter, FH#H3E supports_eplb BL#BBEM (FLASHINFER_CUTEDSL /
CUTEDSL_BATCHED / TRTLLM) . flashinfer _fp4 _moe.py 8



prepare_nvfp4_moe_layer for flashinfer _cutedsl RIRE swizzle, RBHRNBEE MMA
layout ¥#e; FREK nvfpsd swizzled scale_to _cutedsl mma_view() &
oracle/nvfp4.py::make_nvfp4 moe_quant_config #3&ERTET swizzled Hfig Ik 4 E# N
WE, A data_ptr ke FIPREHE X,

3. FP8 per-tensor alpha J#Mt: oracle/fp8.py::make_fp8 moe_quant_config I+ &
g1 _alphas=w1_scale*al_scale JG7EM A layer 8 Parameter (g1_alphas/g2_alphas)
, quant config B3| AR —&fE, HEEZRH squeeze(),

4. BOEE scale B9 EP —EME: quant_utils.py #73E
amax_for_moe_activation_quant(a_scale, enable_eplb), EPLB FFREBt*t EP group
MAX all_reduce, 1RIEE/ rank BIEL scale 53T A dequant alphas BI{E—3K;
fp8_utils.process_fp8_input_tensor_strategy _moe 3gin enable_eplb &#3FRA,
native fp8 (quantization/fp8.py) . ModelOpt. compressed-tensors W8A8 FP8 =1\
B ERFEL; NVFP4 B4 prepare B2t AR —)34,

5. MIRECE: FI tests/distributed/test_eplb_quant_scale_consistency.py AR (
NVFP4 X3 + FP8 per-tensor, & rank 27 B ARAT EP all_reduce) ; E#

CuteDSL NVFP4 WAZMIRA. EPLB imfT&MIRA. TRTLLM hidden dim padding MR A&
BRHEL o

KPS
- tests/distributed/test_eplb_quant_scale_consistency.py (3R ZLAMIR; K5 test; £

A test-coverage; 5 _RoutedExpertsStub, init, _expert_routing_tables,
_make_moe_config) : ¥ERLMR: I EPLB stthEHEFTA registered Parameter,
Wr=5 B3 permuted checkpoint 22 —3k, 8 quant config 5 Parameter 8y
data_ptr Bl& XA ; BAKEEZSE)IFRE,

« vlilm/model_executor/layers/quantization/utils/flashinfer_fp4_moe.py (#3k 24T E;
259 source; LA data-contract; &5 nvfp4_swizzled_scale_to_cutedsl_mma_view) :
NVFP4 CuteDSL BRZ#%BKa0: MMA layout #¥#/s B AMMEIRE, #E scale KA EP
2B amax Y34,

« vlim/model_executor/models/interfaces.py (kR RO ; 27| source; LR
data-contract; &5 get_mixture_of_experts_model) : ¥
get_mixture_of_experts_model() T AL, XFLZESERFHRE MoE B =R R 5]
, & eplb_utils 5 model_runner WxskigZat,

« vlim/model_executor/layers/quantization/utils/quant_utils.py (#£k BT E; 25|
source; £ data-contract; &5 amax_for_moe_activation_quant) : ¥
amax_for_moe_activation_quant(): EPLB B EP Af MAX all_reduce, H{RE5E
E1b scale 5rt&#t dequant alphas BIEIBEEFTA = REBIE rank £—3K,

« vlim/v1/worker/gpu/eplb_utils.py (3% EPLB #&#l; 2% source; £E® core-logic; #&F
5 _unwrap_moe) : EPLBController B9#ER / IZHLEEME setup_from_mapping 23R K
F get_mixture_of_experts_model, £ VLM #RE MoE ®# M.

 vlim/model_executor/layers/quantization/compressed_tensors/compressed_tensors_mo
e/compressed_tensors_moe_w4a4 _nvfp4.py (#E3k NVFP4 Z1b; 35| source; £H
data-contract; 55 supports_eplb) : NVFP4 &1t 75% w13/w2_weight_scale_2 JFfft



A Parameter, F#3¥ supports_eplb BMHRE BISIE X FF EPLB /a3 E L &,
vlim/v1/worker/gpu_model_runner.py (#3k GPU 35478 ; 2% source; £#
data-contract) : load_model F drafter 5 TRy EPLB JZ M4 —k A
get_mixture_of_experts_model, X#F VLM #&kE MoE 5#&E Drafter,
vlim/model_executor/layers/fused_moe/oracle/fp8.py (#ik FP8 /ai%; 2% source; £
A data-contract) : FP8 per-tensor 8§ g1/g2_alphas M detached 3 0 2& 49 5% Mt
Parameter, ® quant config 5% B —7#f&, EPLB ZHEE AT I E#,
vllm/model_executor/layers/fused_moe/oracle/nvip4.py (#£3k NVFP4 5i; 25|
source; %A data-contract) : make_nvfp4_moe_quant_config A CuteDSL J53ti&
MMA scale LB, B prepare MrEXBI R BRFE R,

vlim/model_executor/layers/quantization/utils/fp8_utils.py ({3 FP8 TE; 35|
source; EA data-contract) : process_fp8 input_tensor_strategy moe ¥&in

enable_eplb %3 amax_for_moe_activation_quant, FP8 per-tensor & scale
TE EPLB T EP V34,

viim/model_executor/layers/quantization/compressed_tensors/compressed_tensors_mo
e/compressed_tensors_moe_w8a8_fp8.py (#3k FP8 &1k; 25| source; ER
data-contract) : compressed-tensors W8A8 FP8 KiZEH 153 enable_eplb F| input
scale &b3E,

vlim/model_executor/layers/quantization/fp8.py (1&3k FP8 &14t: 55| source; L&
data-contract) : native FP8 2[R 1£3 enable_eplb, BER 4 fp8 &1t Mok,

vlim/model_executor/layers/quantization/modelopt.py (#&ik R BL; 28| source; 3£
# data-contract) : ModelOpt FP8 ER12E#1£3 enable_eplb, &% ModelOpt B2H,

. tests/kernels/moe/test_flashinfer_cutedsl_nvfp4 moe.py (3R WAMIR; 5| test; £
A test-coverage) : i&EEL CuteDSL B&12HY prepare RHEZ LTS MMA HEEE,

. tests/v1/worker/test_gpu_model_runner_v2_eplb.py (#3k ZTEMR; K7 test; HH
test-coverage) : &2 A eplb_utils #IF& is_mixture_of_experts §3 8 AMD CI &K,
FERIOEMED,

. tests/quantization/test_trtlim_nvfp4_hidden_dim_padding.py (3 3EZMK; K5 test
: KA test-coverage) : BE TRTLLM NVFP4 hidden dim padding B2 EAR K & B9
El3,

XEFS: get_mixture_of _experts_model, amax_for_moe_activation_quant,
nvfp4_swizzled_scale_to_cutedsl_mma_view, supports_eplb,
make_fp8_moe_quant_config, process_fp8_input_tensor_strategy_moe,
maybe_register_model, maybe_register_speculator, setup_from_mapping

RERED R B

tests/distributed/test_eplb_quant_scale_consistency.py
BB BAPNR, . AL EPLB B EHEFTA registered Parameter, W5 BEiEME permuted

checkpoint B2 —3k, 3#&E quant config &5 Parameter B data_ptr 5l& * A ; ERKEG
2RO ENIRE,



# tests/distributed/test_eplb_quant_scale_consistency.py
""EPLB EH—HMERAMR (F%)

EPLB i#3¥ RoutedExperts.get_expert_weights & dim 0 bt EHEF A T A EY
Parameter, B RGAIBIREE per-expert IKESEFM A Parameter it
FusedMoEQuantConfig %l R —# %, Wi 8EE 3| ZHE ME,

def _simulate_eplb_rearrangement(layer: torch.nn.Module, perm: torch.Tensor) -> None:
"'¥Z EPLB AN, IEAEM Parameter 3& dim 0 mhsbEHE, """
with torch.no_grad():
for _, param in layer.named_parameters():
param.copy_(param[perm])

def test_nvfp4_eplb_rearrangement_matches_reload(backend: str) -> None:
# NVFP4 CuteDSL/TRTLLM MoE Ja3#EEZ Blackwell (SM100)
if not (current_platform.is_cuda()
and current_platform.is_device_capability_family(100)):
pytest.skip("NVFP4 CuteDSL/TRTLLM JE3%%E Blackwell (SM100)")

device = torch.device("cuda:0")

perm = torch.tensor(EXPERT_PERMUTATION, device=device)

raw = _make_raw_weights(device, generator)

# AEA: HEEME permuted EXRIRFH checkpoint

raw_permuted = {name: value[perm].contiguous() for name, value in raw.items()}

method, layer = _build_processed_layer(backend, raw, device)
ref_method, ref_layer = _build_processed_layer(backend, raw_permuted, device)

# EPLB 24— registered Parameter 40 expert-major B3E4EL,
# get_expert_weights A 863% (E, -1) MEAMMBEHE R A
for name, param in layer.named_parameters():
assert param.is_contiguous(), f'{name} RIELL"
assert param.shape[0] == NUM_EXPERTS, f"{name} =& expert-major"

# EPLB 8B4 =: JRAH per-expert scale ©5H quant config B4

# registered Parameter, 1F{E it Parameter A$E N ERSFE E HE/S I #A

quant_config = method.moe_quant_config

params = dict(layer.named_parameters())

assert quant_config.g1_alphas.data_ptr() == params['w13_weight_scale_2"].data_ptr()
assert quant_config.g2_alphas.data_ptr() == params['w2_weight_scale_2"].data_ptr()
assert quant_config.w1_scale.data_ptr() == params['w13_weight_scale"].data_ptr()
assert quant_config.w2_scale.data_ptr() == params['w2_weight_scale"].data_ptr()

# MEHE, TAERSOMENTEEME permuted checkpoint
_simulate_eplb_rearrangement(layer, perm)
ref_params = dict(ref_layer.named_parameters())



for name in params:
_assert_tensors_equal(params[name], ref_params[name], name)

# WA W quant config K& (CuteDSL MMA BB & B —&f#) tbM—iK
ref_quant_config = ref_method.moe_quant_config
for name in QUANT_CONFIG_TENSORS:
actual = getattr(quant_config, name)
expected = getattr(ref_quant_config, name)
if actual is not None:
_assert_tensors_equal(actual, expected, f"quant_config.{name}")

vliim/model_executor/layers/quantization/utils/flashinfer_fp4_moe.py

NVFP4 CuteDSL B2 0EK5h: MMA layout ## g B ALRIIRAE, 0% scale XA EP A
amax Y34,

# vllm/model_executor/layers/quantization/utils/flashinfer_fp4_moe.py

def nvfp4_swizzled_scale_to_cutedsl_mma_view(scale: torch.Tensor) -> torch.Tensor:
"0 swizzled (E, M_padded, K_sf_padded) block-scale 3K& X
CuteDSL MoE WHZFTER MMA layout M E:R [E,

REMEB|E scale BWEGE: M Parameter B3 E #7
(REE#. EPLB ZH) XAZREETN, TEHIMNEC,

from flashinfer.cute_dsl.utils import convert_sf_to_mma_layout

num_experts, m_padded, k_sf _padded = scale.shape
mma_view = convert_sf to_mma_layout(
scale.reshape(num_experts * m_padded, k_sf_padded),
m=m_padded,
k=k_sf_padded * 16,
num_groups=num_experts,
sf_vec_size=16,
)
# % flashinfer LMEMFHABREME, quant config RERE B #1531 HA
assert mma_view.data_ptr() == scale.data_ptr(), (
"convert_sf_to_mma_layout no longer returns a view of its input; "
"the quant config would go stale after weight updates."

)

return mma_view

def prepare_nvfp4_moe_layer_for_flashinfer_cutedsl!(
layer: "RoutedExperts"”,
w13: torch.Tensor,
w13_scale: torch.Tensor,
w13_scale_2: torch.Tensor,
al13_scale: torch.Tensor,
w2: torch.Tensor,



wZ2_scale: torch.Tensor,
wZ2_scale_2: torch.Tensor,
a2_scale: torch.Tensor,

) -> tuplef[torch.Tensor, ...]:
#BIE: wl3/w2 8y gate/up I TREES kernel B ATE (BR)
num_experts = w13.shape[0]
enable_eplb = layer.moe_config.moe_parallel_config.enable_eplb
# EPLB T3 EP group Y34 amax, fRiEgt&#t dequant alphas B
# #0F scale EENERZMH rank RS EAL scale —K
al13_scale = amax_for_moe_activation_quant(a13_scale, enable_eplb).repeat(

num_experts

)

a2_scale = amax_for_moe_activation_quant(a2_scale, enable_eplb).repeat(num_experts)

if layer.activation.is_gated:
w13, w13 _scale = reorder_ w13 _to_w31_for_flashinfer_cutedsl(
layer.activation, w13, w13_scale

)

# Interleave up/gate rows for w13 weights and scales
w13 = interleave_linear_and_gate(w13, group_size=64, dim=1)
w13_scale = interleave_linear_and_gate(w13_scale, group_size=64, dim=1)

# RAR swizzle, 1B expert-major TEMAR; MMA layout FLE &

# nvfp4_swizzled_scale_to_cutedsl_mma_view 7 quant config #¥i& & IR A
w13 _scale = swizzle_blockscale(w13_scale)

w2_scale = swizzle_blockscale(w2_scale)

return (
w13, w13 _scale, w13 _scale_2, a13_scale,
w2, w2_scale, w2_scale_2, a2_scale,

)
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Review # SageMoore 51E# jdebache ESZJLAMRITEFF T K&

« fp8.py B squeeze ZE B E: SageMoore 8] 'Why is the squeeze necessary here?
What dimension are we trying to remove?', jdebache [EiX 2 M IBSZELGAKH), 52
RN scale FREE (num_experts,) F4IR, squeeze ZREFER,

. enable_eplb £% vs &£/ config: SageMoore EINE L
amax_for_moe_activation_quant W&k get_current_vlim_config().parallel_config.enab
le_eplb, jdebache HiAAIFILEZIHE BE. ERES, SageMoore AT 'l
wouldn't do both, but I think the current form is fine.'

« CuteDSL MMA B ## 21X EPLB B A : SageMoore |8 'Should we only be doing
this when EPLB is enabled?', jdebache AR AT FMK#: EPLB, EENBEHNZiL
registered Parameter {&#¥F expert-major | EH#, M quant config FEFE N K kernel
Rl



« FEHIRI®: SageMoore AR get_language_model R EHEIX NotImplementedError,
AttributeError 5% ; RASZIUKSLA RiEFK NotImplementedError,

« moe_layers ERIUKE: SageMoore Fi%E Iterable — Sequence 2 &4 PR Fi'E,
jdebache #BAZ mypy B, Sequence MEFaEBERLRKE,

HAh NickLucche 7 Issue W HHRE T AMD CI &K: viim.v1.worker.gpu.eplb_utils &5
is_mixture_of _experts B'M, BT API ZERRFFNR, EH&RE— commit 'fixing
tests' FEE,

« fp8.py & g1/g2_alphas 8y squeeze BT X E (style): jdebache FAIAFA scale KIREE
(num_experts,) 24K, squeeze ZRHF B,

« amax_for_moe_activation_quant EXfE% vs 122/ config (design): /REEZ
enable_eplb &%k, SageMoore IA® 'l wouldn't do both, but I think the current form
is fine.'

- CuteDSL MMA Ml E ¥ 2 FIXE EPLB T2 (design): jdebache ffFiiA S IF
EPLB 4%, EERAN TiL’EM Parameter £r$F expert-major, quant config FEF N A
B R B4 .

« get_language_model FEHIKE R TR (correctness): IASLZIULEH RIEFK
NotImplementedError,

« moe_layers M Iterable Y E A Sequence ZERE (style): fREZLRULE,

« AMD CI &K eplb_utils.is_mixture_of _experts B FRFIE (testing): jdebache FE
fixing tests' commit FRE ¥ EFMRG| A,

R 5 B
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1. EP group #I3&tL 43K . amax_for_moe_activation_quant £ enable_eplb Bt Xt
get_ep_group().device_group 4§ all_reduce, EXREEROMAIMEEMBIL; &
EP BREBTSHBEREE, FHOMNRLM _ensure_world1_distributed() 2228 rank ¥x3E
7 BEIEAT,

2. &#i flashinfer MEIE X : nvfp4_swizzled_scale_to_cutedsl_mma_view A data_ptr
W= convert_sf_to_mma_layout 2FEREIHIAME; flashinfer ARG ERAEEIN, W
EREAKFRENE, ERTEMHITATE, FZ Cl K.

3. 3 EPLB APt Z®m: CuteDSL 8§ MMA 23 prepare MrEtfE B 2| quant config
HIEMER, BIMERRHA EPLB R E T HITRAEKERMARF, HERY)I@E,; PR $&
A3 FE (CuteDSL no EPLB 0.870/0.860 %) 2&fR T Z3BML.

4. M Parameter BO3ESIR"M: g1_alphas/g2_alphas 5§ w13/w2_weight_scale_ 2 TR
registered Parameter &, <#¥ AN named_parameters(). state_dict 5L EMA,
FHRIAREME. FHILERSIH checkpoint 3%,

5. APl ZE R NFE: eplb_utils MR is_mixture_of_experts 5| & AMD CI BI&I&,
PR IZARRE L RASN A, BB AV EEEERAABRSSER, - ¥ Pram:
EPLB + E1t MoE B9FTE R, AHEHRZE Mistral Large 3.
RedHatAl/Qwen3-30B-A3B-NVFP4 (NVFP4 TRTLLM + CuteDSL) #m



DeepSeek-Coder-V2-Lite-Instruct-FP8 (FP8 per-tensor) SiERAE, HWRIXLHS
¥ EPLB ZAEHERFMRTHERER, K PR KHEMBEAS checkpoint EHFM,
BTAFRERNEHREBE, FNSEASRE MoE R (40 KimiK25 X3 wrapper)
BORTEM EPLB, ¥R T hEER %, XERME, AT ' EMRERSOIVEM A
Parameter 3 H quant config 3|8 ' B9RY), S ENERITEEE, KAEPE
AN / REAIERRR, FEREIEARRR, - NEIRD: BOBRRTE |, #REER
HMEE , IR flashinfer MEIBX , EP AAHELIRE , AP & B E R MR

KRR EE

« PR #47106 [Kernel] Support Nvfp4 Cutedsl Moe Swiglu-oai and Relu2(non-gated)
Activation: — CuteDSL NVFP4 MoE W4 / ELEEEE: A PR BKT
prepare_nvfp4_moe_layer_for_flashinfer_cutedsl 5
test_flashinfer_cutedsl_nvfp4_moe.py, FF#3¢ MMA scale FIE R ¥k, ZEXiZ PR A&k
FHEMMEA,

« PR #49764 [Quantization] Share online weight scales across TP: [&A— quant_utils.py
X, FAMEREN scale B rank —EMEEA (3% PR & TP )34, X PR & EP 4
amax Y34y) , BT RE—& KL,



