PR #50940 ZEIRLE

vlim-project/vlim
[R3] Unify routed expert shape configuration
&3rtiE: 2026-08-05 11:20

JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/50940

HATHREZE

« —A]1E: %— routed experts FRIMNELEMBHTIHEE Kimi K3/Gemma 4

- EME: BRI, Z PR 2—IMEAERNNBIBEBRASL— R0 FEE 5L AEHTIRSK
3|8 — convertor, iEi¥ ModelConfig &5, MBREE LI, XEIME: — &
ModelArchConfigConvertorBase.get_num_experts_per_token() 9%5]4£%|%&5 None /3
—ER, XEEEY RIEANEERPIEE, — R ModelArchitectureConfig @A 3ESF
ERFTIE X HE H BRI R, SRR ARRFTIE M e F B S E AR AR,

THRES B

R3 3P T A2 EB model-config M, (XIRBIER4L experts-per-token FEEH Hjh & ST,
expert-count f&¥T, 3 worker 5 scheduler ¥R E vLLM MSETEHIE, Kimi K3 #H
num_experts_per token EMNFEILEM; Gemma 4 BIBLE R A num_experts_per tok J&
M S 3 H B IELERE AttributeError, PR body BAB&ULEA : "This change removes the
R3-specific expert-count parser and gives all R3 allocation and logging paths one
validated (layers, experts, experts_per_token) source, with top-k normalized once by
the model-architecture convertor." (#50460 A Gemma 4 &E BRI FKIR, K PR SFHAE
RHEAN commit FRERIEEEL, )

LI AE

1. 33BRAY B & vlim/config/model_arch.py 8 ModelArchitectureConfig & ¥
num_experts_per_token: int F£E&; FE vlim/transformers_utils/model_arch_config_conv
ertor.py #3¢ get_num_experts_per_token() A%, IRKRZEIR num_experts_per_tok.
num_experts_per_token. top_k_experts. moe_topk. moe_top_k IFF5H|&, FF*t None
)J3—4 A 0; convert() #EH S N ModelArchitectureConfig,

2. BBEGRESL—: vllm/config/model.py 89 ModelConfig #73&
get_num_experts_per_tok() Z3%, E#3RME model_arch_config.num_experts_per_toke
n, EFTAEA R BN R —NEFBIRER,

3. R3 BRR2EM: vlim/model_executor/layers/fused_moe/routed_experts_capturer.py i
ABE X _get num_experts_per_tok(hf_config) 5 get_num_experts(hf_config), #f
_get_routed_experts_shape(vlim_config) %t—AM ModelConfig FKEX (num_layers,
num_experts, num_experts_per_tok) J#I N IELL; RoutedExpertsCapturer 5
RoutedExpertsManager #1380 ERK A Z R %K, REMEE T manager B EFR EEF Y



hf_config.num_experts_per_tok Ba]@ (B Gemma 4 18£) .

4. FFN MaEBCE £ A vliim/vl/metrics/perf.py ® 8y parse ¥R Ext
["num_experts_per_tok", "moe_topk"] B9 getattr_from_list Z# A
model_config.get_num_experts_per_tok(), M [E— accessor,

5. MIRECE: tests/config/test_model_arch_config.py #3530 MR,
test_num_experts_per_tok_aliases BZ AfTF|Z,
test_num_experts_per_tok_none_is_normalized 3&iF None VY3—1£ A4 0;
tests/model_executor/test_routed_experts_capture.py #3% make_model config
helper 5 test_routed_experts_manager_uses_gemma4_top_k_experts.
test_routed_experts_manager_uses_kimi_k3_experts_per_token, %%|H
top_k_experts #2 num_experts_per_token 3EZ&h RoutedExpertsManager # &g buffer
shape A (max_num_slots, num_layers, top_k),

6. BXGE: B commit & #50460 B Gemma 4 BE (¥ yihengz) , B4 5 A
commit ZF ERE—REMNT. L ZIFE None VI—1b, JEHA A [@7FM,

R

« vlim/model_executor/layers/fused_moe/routed_experts_capturer.py (#3k BedEzk; &£
B source; A data-contract; fF5 _get_routed_experts_shape,
RoutedExpertsCapturer.init, RoutedExpertsManager.init) : R3 FIREERNA ME L

(RoutedExpertsCapturer 5 RoutedExpertsManager) #REXKH %—8Y

_get_routed_experts_shape, MlFRE EX parser #E 5 Gemma 4 B EHE,

« vllm/transformers_utils/model_arch_config_convertor.py (#ik ECE##; 35| source
; A data-contract; 5 get_num_experts_per_token) : 3¢
get_num_experts_per_token() #FIBLEEE N\ ModelArchitectureConfig, BEAXRFE—HE
—F SRR

. tests/model_executor/test_routed_experts_capture.py (#i3k BeiEik; 25| test; LR
test-coverage; 45 _make_model_config, test_routed_experts_manager_uses_gemm
a4 _top_k_experts, test_routed_experts_manager_uses_kimi_k3_experts_per_token) :
T Gemma 4 (top_k_experts) 5 Kimi K3 (num_experts_per_token) F/NEVINIR,
BB manager #1E15 buffer shape,

KBS get_num_experts_per_token, get_num_experts_per_tok,
_get_routed_experts_shape

RERED R B

vlim/model_executor/layers/fused_moe/routed_experts_capturer.py

R3 BB EIM MZLZE (RoutedExpertsCapturer 5 RoutedExpertsManager) #R2&H %
—H#y _get_routed_experts_shape, MIFRE EX parser #1&E Gemma 4 HEERE,

# viilm/model_executor/layers/fused_moe/routed_experts_capturer.py

# 5—M ModelConfig 2B R3 EEMN=AEISH, BRRELEEM hf_config FKIEW
# PE parser (_get_num_experts_per_tok o get_num_experts) ,

# X worker 35 scheduler SRFEZER—NSEEIRER, BAGE E2FFERODE,

def _get_routed_experts_shape(vlim_config: VlimConfig) -> tuple[int, int, int]:



model_config = vllm_config.model_config
num_layers = model_config.get_total_num_hidden_layers()
num_experts = model_config.get_num_experts()
# 1% accessor E#ERE model_arch_config.num_experts_per_token,
# B convertor FEERE B INEKITHE—MBATFIAE B E (X0 top_k_experts) o
num_experts_per_tok = model_config.get_num_experts_per_tok()
if num_layers <= 0 or num_experts <= 0 or num_experts_per_tok <= 0:
raise ValueError(
"Routed-experts capture requires positive layer, expert, and "
"experts-per-token counts, got "
f'"{num_layers=}, {num_experts=}, {num_experts_per_tok=}."
)

return num_layers, num_experts, num_experts_per_tok

class RoutedExpertsCapturer:
def _init_ (
self,
max_num_batched_tokens: int,
vlim_config: VlIImConfig,
kv_cache_config: KVCacheConfig,
) -> None:
# RER layers 5 per-token top-k; expert B#tH manager B AT dtype &%,
num_layers, _, num_experts_per_tok = _get_routed_experts_shape(vlim_config)
logger.info(
"RoutedExpertsCapturer: allocating buffer with "
"max_tokens=%d, num_layers=%d, num_experts_per_tok=%d "
"(hf_config.model_type=%s)",
max_num_batched_tokens,
num_layers,
num_experts_per_tok,
vlim_config.model_config.hf_text_config.model_type,
)
# R &3 transit buffer £/ int32, @_EXFF router JRA topk_ids dtype,
# B NCCL ¢ uint8/uint16 X¥FHF—, int32 A M E 47,
self.device_buffer = torch.zeros(
(max_num_batched_tokens, num_layers, num_experts_per_tok),
dtype=torch.int32,
device=current_platform.device_type,
)
self.dp_rank = vlim_config.parallel_config.data_parallel_rank
self.tp_size = vlim_config.parallel_config.tensor_parallel_size
self.attn_gid = get_routed_experts_attn_gid(kv_cache_config)

class RoutedExpertsManager:
def _init_ (
self,
vlim_config: VlimConfig,



kv_cache_config: KVCacheConfig,

) -> None:
self.attn_gid = get_routed_experts_attn_gid(kv_cache_config)
attn_group = kv_cache_config.kv_cache_groups|[self.attn_gid]
self.block_size = attn_group.kv_cache_spec.block_size

# REEZL—B shape AO; manager FEE num_experts ERE slot buffer
# 0% dtype (TR <= 256 A uint8, T uint16) , NiFHZE GB & EA.
num_layers, num_experts, num_experts_per_tok = _get_routed_experts_shape(
vlim_config
)
max_num_slots = kv_cache_config.num_blocks * self.block_size
expert_id_dtype = np.uint8 if num_experts <= 256 else np.uint1é
self.routed_experts_by_slot = np.zeros(
(max_num_slots, num_layers, num_experts_per_tok),
dtype=expert_id_dtype,
)
logger.info(
"RoutedExpertsManager CPU buffer: %.2f GB "
"(slots=%d, layers=%d, top_k=%d, dtype=%s)",
self.routed_experts_by_slot.nbytes / 1e9,
max_num_slots,
num_layers,
num_experts_per_tok,
self.routed_experts_by_slot.dtype.name,

)

vlim/transformers_utils/model_arch_config_convertor.py

3 get_num_experts_per_token() FIELFREE N ModelArchitectureConfig, EARXRZE—HY
B—FI SRR,
# vllm/transformers_utils/model_arch_config_convertor.py
# ERAEMEE MR RS — BT S token BBEERIWHEER,
# ARBRARERALRRTE:
# - DeepSeek %&%|: num_experts_per_tok
# - Kimi K3: num_experts_per_token
# - Gemma 4: top_k_experts
# - DBRX X #&: moe_topk / moe_top_k
class ModelArchConfigConvertorBase:
def get_num_experts_per_token(self) -> int:
names = [
"num_experts_per_tok",
"num_experts_per_token",
"top_k_experts",
"moe_topk",
"moe_top_k",
]
# getattr_iter KR EIR; &G or 0 & None )3—1 4 0O,
# 1R3E ModelArchitectureConfig 3| E R int &,



# 54 R3KRE (<=0 RS REERNRERERREL,

return getattr_iter(self.hf_text_config, names, 0) or 0

def convert(self, supports_multimodal: bool = True) -> ModelArchitectureConfig:

model_arch_config = ModelArchitectureConfig(
architectures=self.get_architectures(),
model_type=self.hf_config.model_type,
text_model_type=getattr(self.hf_text_config, "model_type", None),
hidden_size=self.get_hidden_size(),
total_num_hidden_layers=self.get_num_hidden_layers(),
total_num_attention_heads=self.get_total_num_attention_heads(),
head_size=self.get_head_size(),
vocab_size=self.get_vocab_size(),
total_num_kv_heads=self.get_total_num_kv_heads(),
num_experts=self.get_num_experts(),
# FOEMSEFE, 5 num_experts 5| AR BN THIREN—IH 2
num_experts_per_token=self.get_num_experts_per_token(),
quantization_config=self.get_quantization_config(),
is_deepseek_mla=self.is_deepseek_mla(),
is_mm_prefix_Im=self.is_mm_prefix_Im(supports_multimodal),
rswa_window=self.rswa_window(),
derived_max_model_len_and_key=self.derive_max_model_len_and_key(),

)

return model_arch_config

tests/model_executor/test_routed_experts_capture.py

¥13¢ Gemma 4 (top_k_experts) 5 Kimi K3 (num_experts_per_token) WAANEYIANMR, E
EIE manager #3815 buffer shape,

# tests/model_executor/test_routed_experts_capture.py
# ME—ANEH B ModelConfig &%, SRESH convertor f#HTEHE,
# 1EMR B £ 3“5 & Y3—1b -> manager buffer shape” B R &K,
def _make_model_config(hf_config):
num_experts_per_token = ModelArchConfigConvertorBase(
hf_config, hf_config
).get_num_experts_per_token()
model_config = SimpleNamespace(
hf_text_config=hf_config,
model_arch_config=SimpleNamespace(
num_experts_per_token=num_experts_per_token,

)

# FAE 5 ModelConfig (24238 H £, RIEATA— K.

model_config.get_num_experts = lambda: hf_config.num_experts

model_config.get_num_experts_per_tok = lambda: (
ModelConfig.get_num_experts_per_tok(model_config)

)

model_config.get_total_num_hidden_layers = lambda: hf_config.num_hidden_layers

return model_config



# Gemma 4 BYBLE XA num_experts_per_tok, RA top_k_experts;
# EVIRABIFER manager BB AttributeError,
def test_routed_experts_manager_uses_gemma4_top_k_experts():
hf_config = SimpleNamespace(
num_experts=8§,
top_k_experts=2,
num_hidden_layers=3,

)

vlim_config = SimpleNamespace(model_config=_make_model_config(hf_config))
manager = RoutedExpertsManager(vlim_config, _make_kv_cache_config())

# #AE¥ shape = (num_blocks * block_size, num_layers, top_k) = (8, 3, 2)
assert manager.routed_experts_by_slot.shape == (8, 3, 2)

# Kimi K3 /8 num_experts_per_token FE, BZiZ5H|%&.
def test_routed_experts_manager_uses_kimi_k3_experts_per_token():
hf_config = SimpleNamespace(
num_experts=8,
num_experts_per_token=2,
num_hidden_layers=3,

)

vlim_config = SimpleNamespace(model_config=_make_model_config(hf_config))
manager = RoutedExpertsManager(vilm_config, _make_kv_cache_config())
assert manager.routed_experts_by_slot.shape == (8, 3, 2)

AT K

E—EARITE L ETE review MEE: IsotrOpy % vlim/config/model.py & 1441 4T (
get_num_experts_per_tok A3%) i "Should we move this to model arch_config?", £
# aoshen02 E£ "Nice catch!", ZIFWITREY diff hunk EREHARAZFE ModelConfig
NERERA hf text config B9ZANBI&, TIEM model arch _config RER; JELiRGMENT T
13| ModelArchConfigConvertorBase.get_num_experts_per_token(), ModelConfig {Xf#3&
&, XELITTBRK T RIFEBRANRATAS: BITEZEEIRSKE| convertor, B—FSXKIE,

« get_num_experts_per_tok &N FITE| model_arch_config (design): {E&#EZ2EiN ("
Nice catch!") , FHI55| % EHTZ B 3| ModelArchConfigConvertorBase.get_num_expe
rts_per_token(), ModelConfig.get_num_experts_per_tok() T R iZEX
model_arch_config.num_experts_per_token,

R B

- RS
1. fTAZENRK: get_num_experts_per_token() *t&r&BMRE 0 fMIEMHE, R3
capturer A num_experts_per_tok <= 0 itk get routed_experts_shape 8
ValueError, $ix{s B ERAMERINKKERZM AttributeError Z A ValueError; &K
IBAT AR A iR+ SimpleNamespace ¥i&) E R EE,



2. REMNFE: ModelArchitectureConfig #3gA3EF R num_experts_per_token, {£{
HEMEIZ dataclass B9REL (EMR, _make_model_config EEi#X convertor 3E%)
ERBHIZFESMERM; IFEFETELRAE, miFE / XRRETRAREE

3. 5B BERLNK: A5 L EZET DeepSeek (num_experts_per_tok) . Kimi K3 (
num_experts_per_token) . Gemma 4 (top_k_experts) . DBRX %% (
moe_topk/moe_top_k) , 1EERRERERH ML (40 num_experts_per_head Z3£)
MR, A2V T—14A 0 /5 R3 WRESEAKLK, FETH#HRER,

4. BE/RMR: PR body FEGSATHIIEZERBNFIHEINCH TR, BEREET
Gemma 4 BXEE Qwen3.6-35B GSM8K, k&% Kimi K3 EEL#ERE5); Kimi K3 84
IR FELTTNREMEE, - B'H: PSeEEFAE R3 routed experts FHIREERE (
worker 3% RoutedExpertsCapturer 5 scheduler 3% RoutedExpertsManager) XK
model arch #IERA, AFM: E£E7T Gemma 4 5 Kimi K3 &
—enable-return-routed-experts THIRBBILIK, MoE A BEMThAE T B EE S ER
Kik. Z%M: ModelArchitectureConfig 38 FER B M A AR ELE K2, B
convertor EH&—AO, NFEFE, HFAM: JEFR R3 BE X parser ZKIAEF ok
, RKFT MoE A REFE convertor BIBI& &Y BEIT; perf.py 5 R3 £HAR—
accessor, BRFLEITES, - NEFRID: FERIZAQDEIE , IEBEZAR , B
LIMERZRE , B Kimi K3 REIE

KERBKL

« PR #50460 [Bugfix][Model] Fix Gemma4 routed-expert manager initialization: 4~ PR &
BN commit BiEER T #50460 B Gemma 4 BEBE, HREFEMEE yihengz HE L
. #50460 = #41401 89 follow-up,

« PR #50874 [Bugfix][R3] Size monolithic routing replay buffer for DP: [&%
routed_experts_capturer.py 8 R3 &£, 18 #50874 R 432 DP/EP replay buffer f &
, 57 PR 8y shape BLE KRS E 4, PR body FEAEBRLAREEL,

- PR #41401 Routed experts capture (R3): R3 FIRTNEEMAEIE PR, ¥ TV3—1b
expert-count B2, K PR ZEMNEEL—IKE.

« PR #39067 Fix routed expert config naming in model loading: #50460 F 33| #39067
LRL3E [E] —dp & £ BB T model-loading B&42; & PR — B EXRREZBINNIFBEE,



