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PAITHRE

- —A)1E: MRV2 BREREHHER, F— MRV REZE

< WESME: ESEIE. —2F njhill TR "€ RE TREBENES
RoutedExpertsCapturer R3R " BEHM, XZHGAFINLEH; =2
get_routed_experts B clone 3EX 5 AsyncOutput &4 B H1% T, HIERE FH K IEH
M, =3 fail-closed B get_routed_experts_attn_gid Fa#h2R IndexError ALY " Tk
EMABHRERE " WIRERM,

THRES B

MRV2 #Z VLLM Fr—RAERIEITES, 1B routed-experts capture BLREIH
_get_v2_model_runner_unsupported_features BXHR (BLE HEBARE "Will be added
by PR#38163") , & PR BWB#rZEiL MRV2 § MRV1 TR 5%
enable_return_routed_experts FFRJE, MRV2 W AR EEEM routed experts $kH, [E BT
%3 MRV1 thiX54TAZEFRZE, PR body 3&IAIIEBITE "preserving the MRV1 protocol
and behavior",

SRR

1. BEFF <M & vlim/config/vlim.py B9 _get v2_model_runner_unsupported_features
F R enable_return_routed_experts 3R unsupported M (&38M PR#38163 897E
%) , B4 MRV2 ERXX#FHiZshkk.

2. BREBEAZMN (BOEM) : & viim/model_executor/layers/fused_moe/routed_exper
ts_capturer.py HEFE=/NAHFE: RoutedExpertsCapturer.get_routed_experts(slot_
mappings, num_tokens) (FEH R step B routing_data 5 attention 2B slot_mapping #T
X RoutedExpertsTensors 3 clone) . bind_routed_experts_capturer(model, capturer)

(®AFTA MoERunner B, modular-kernel #12$£%| BaseRouter.set_capture_fn,
monolithic E&f2E K FusedMoEExpertsMonolithic.supports_routing_replay_capture(),
—ANERE SR EBTHbEE) . get_routed_experts_attn_gid(kv_cache_config) (fail-closed %
#F%E—/ FullAttentionSpec #H) . RoutedExpertsCapturer. _init__ 3&in
kv_cache_config 28 HENIFA attn_gid; MR clear_buffer (AEE forward <
78 % YA step BY token 17, FEURAETEREEERTERIX) ; layer_id MFMNEEER

return B4 raise IndexError, fail-faste



3. MRV1 *t3%: vlim/v1/worker/gpu_model_runner.py MIFRFAE 7%

_bind_routed_experts_capturer fa _get_attention_kv_cache_gid, Z%—&iEAA3 API;
HIE get_routed_experts(num_tokens) f async B2 8 F, _prepare_inputs #3|H
self.routed_experts_capturer.attn_gid &R GRS B M,

. MRV2 # A vlim/v1/worker/gpu/model_runner.py & __init__ 3&hn

routed_experts_capturer BMF#3E init_routed_experts_capturer(); execute_model
£ B#r forward & (not dummy_run BF) 8 capturer.get_routed_experts(slot_mappi
ngs, num_toks) KR, 2 ExecuteModelState.routed_experts 154 sample_tokens
, BE5 AN AsyncOutput; vlim/v1/worker/gpu/async_utils.py B AsyncOutput 3&in
routed_experts FE, ¥3&ERHEAA to_cpu_nonblocking(), get output() RE =
ModelRunnerQOutput.routed_experts,

. Ray E## R vlim/vl/executor/ray_utils.py B

detach_zero_copy_from_model_runner_output MR 4t logprobs ¥ & 4 [ B 4L 38
routed_experts, R iE numpy $RAM copy, EAHRF DAG SHM BEE R G| AKX EmIE
%2 (RAY_CGRAPH_get_timeout) .

. MIRBELE: tests/model_executor/test_routed_experts_capture.py HFE

_bind_routed_experts_capturer ik 2k /A3 bind_routed_experts_capturer MR, #r
¥ attn_gid fail-closed. MRV2 AsyncOutput #FfE, 23 TP rank MRS AH;
tests/v1/executor/test_ray_utils.py #3% routed-experts EF I 4 &M ;
test_gpu_model_runner_v2_eplb.py B ExecuteModelState fixture b _E
routed_experts=None FE&,

R

vlim/model_executor/layers/fused_moe/routed_experts_capturer.py (#i3k £F¥Keh; %
B source; EH! data-contract; &5 clear_buffer, get_routed_experts,
bind_routed_experts_capturer, capture_fn) : B OBIER A4 I AHK API
get_routed_experts. bind_routed_experts_capturer. get_routed_experts_attn_gid,
capturer WERIFA attn_gid, MR clear_buffer F B AR fail-fast,

vliim/v1/worker/gpu/model_runner.py (3R R BAT; K5 source; A data-contract
;. &5 init_routed_experts_capturer) : MRV2 A0 :
init_routed_experts_capturer, execute_model £ forward 5128 routed experts #2
ExecuteModelState 1£36%| sample_tokens,

vlim/v1/worker/gpu_model_runner.py (3 ERAT; FKF| source; EH refactor; fF
5 _get_attention_kv_cache_gid, get_routed_experts, _bind_routed_experts_capturer,
_capture_fn) : MRV1 E£E&42: MIRFA _bind_routed_experts_capturer 5
_get_attention_kv_cache_gid, KRNI API, H#HE get routed_experts faft async
B&1Z,

vlim/v1/executor/ray_utils.py (#£3k 9 APAT; B source; EA core-logic) : Ray
¥ DAG BN A R detach_zero_copy_from_model_runner_output 3 EXLFE
routed_experts, #% SHM EIEFEE,

vlim/v1/worker/gpu/async_utils.py (#k FH8t; 25| source; A core-logic) :
AsyncOutput 340 routed_experts FEFH 7 D2H, & MRV2 B BRIZ1EE



routed-experts BIEAR,

« vlim/config/viim.py (3% B2EE; 25| source; FEHE configuration) : M MRV2
unsupported features %&£ TR routed experts capture, XEINEEFBNFE RS,

. tests/model_executor/test_routed_experts_capture.py (#i3k BTMIR; 25| test; LR
test-coverage; {45 test_gpu_model_runner_binds_router_capture, _DummyRouter,
DummyFusedMoE, DummyCapturer) : #Z:WMER X4 : 4R EZENMIRAMNME FIETH A
# bind_routed_experts_capturer, #3E attn_gid fail-closed. MRV2 AsyncOutput #Ef%.
2 TP rank #1381 RA,

. tests/v1/executor/test_ray_utils.py (B3R BITMRK; KA test; KR test-coverage; FF
£ test_detach_zero_copy routed_experts_without_logprobs) : #73&
test_detach_zero_copy_routed_experts_without_logprobs, 3iET logprobs Bt
routed-experts HAEIE#BLE SHM,

. tests/kernels/moe/test_routed_experts_capture_monolithic.py (#3k BTMR; 25|
test; %A test-coverage) : EH EFH monolithic BRIZEPNRIBREHRESRN, BEHNTE
FEEM,

. tests/v1/worker/test_gpu_model_runner v2_eplb.py (&3 BETMR; 23| test; LR
test-coverage) : A ExecuteModelState #FE& routed_experts ¥4 fixture, RFF
MRV2 EPLB MR #3547,

X5 RoutedExpertsCapturer.init, RoutedExpertsCapturer.capture,
RoutedExpertsCapturer.get_device_buffer, RoutedExpertsCapturer.get_routed_experts,
bind_routed_experts_capturer, get_routed_experts_attn_gid,
GPUModelRunner.get_routed_experts, GPUModelRunner.init_routed_experts_capturer,
GPUModelRunner.execute_model, AsyncOutput.get_output, ExecuteModelState,
detach_zero_copy_from_model_runner_output

KR BR

vlim/model_executor/layers/fused_moe/routed_experts_capturer.py

R EIR R A H N API get routed_experts. bind_routed_experts_capturer.
get_routed_experts_attn_gid, capturer RERFFH attn_gid, MFR clear_buffer F e #E
fail-fast,

# vilm/model_executor/layers/fused_moe/routed_experts_capturer.py
# RoutedExpertsCapturer fiLF worker fll (GPU) , forward $Z&EiLE
# topk_ids; FBLERERE routing data 5 attention slot mapping.

class RoutedExpertsCapturer:
def __init_ (self, max_num_batched_tokens: int, vlim_config: VlimConfig,
kv_cache_config: KVCacheConfig) -> None:
hf_config = vlim_config.model_config.hf_text_config
#IREEPER int32, TE router JRA topk ids dtype; NCCL 3¢
# uint8/uint16 By all-gather XFFERATmSE, int32 &Kf&.
self.device_buffer = torch.zeros(
(max_num_batched_tokens, hf_config.num_hidden_layers,



_get_num_experts_per_tok(hf_config)),

dtype=torch.int32,

device=current_platform.device_type,
)
self.dp_rank = vlim_config.parallel_config.data_parallel_rank
self.tp_size = vllm_config.parallel_config.tensor_parallel_size
# attn_gid EMENHE, 5§ scheduler fl RoutedExpertsManager
# 3£ get_routed_experts_attn_gid, FRIEFHEM slot 1 F—2K.
self.attn_gid = get_routed_experts_attn_gid(kv_cache_config)

def get_device_buffer(self) -> torch.Tensor:
return self.device_buffer

def get_routed_experts(self, slot_mappings: torch.Tensor,
num_tokens: int) -> RoutedExpertsTensors:
# @0 clone: capture buffer 5% slot_mappings £ T —F &
# B=, My D2H EHTREMNERT, BEESIAKRIMWREE,
return RoutedExpertsTensors(
routing_data=self.device_buffer[:num_tokens].clone(),
slot_mapping=slot_mappings[self.attn_gid, :num_tokens].clone(),

def bind_routed_experts_capturer(model: torch.nn.Module,
capturer: RoutedExpertsCapturer) -> None:

"I capture ERIER| BIRER A MoE router £, "
num_bound = 0
for module in model.modules():

if not isinstance(module, MoERunner):

continue
layer_id = module.layer_id

def capture_fn(topk_ids: torch.Tensor,
layer_id: int = layer_id,
capturer: RoutedExpertsCapturer = capturer) -> None:
capturer.capture(layer_id, topk_ids)

quant_method = module._quant_method
moe_kernel = getattr(quant_method, "moe_kernel", None)
impl = getattr(moe_kernel, "impl", None)
fused_experts = getattr(impl, "fused_experts", None)
if quant_method.is_monolithic:
# monolithic WA R A X #F routing replay B4 T 3H3%
if not (isinstance(fused_experts, FusedMoEExpertsMonolithic)
and fused_experts.supports_routing_replay_capture()):
raise ValueError(
"Routed-experts capture is not supported with monolithic "
f"MoE kernel {type(fused_experts).  _name__}.")
fused_experts.set_capture_fn(capture_fn)



num_bound += 1
elif isinstance(module.router, BaseRouter):
# modular-kernel B§f2: ##IRL LT router ¥t topk_ids B
module.router.set_capture_fn(capture_fn)
num_bound += 1
else:
raise ValueError(
"Routed-experts capture is not supported with router "
f"{type(module.router).__name__}.")

# = NEEEH L RARE SRR RCRE, TRIREWAFRIRR E S R
if num_bound ==

raise ValueError("No supported MoE router found for routed-experts capture.")

def get_routed_experts_attn_gid(kv_cache_config: KVCacheConfig) -> int:
"R [E routed-experts Xt EY full-attention KV cache group, "
# fail-closed: JB&HEA (Mamba/linear attention) FEEZA KV group,
# JAF| full-attention AE WS, % worker 5 scheduler Z 8]
# AR slot AR —EK.
for gid, group in enumerate(kv_cache_config.kv_cache_groups):
if isinstance(group.kv_cache_spec, FullAttentionSpec):
return gid
raise ValueError(

"Routed-experts capture requires a full-attention KV cache group.")

vlim/v1/worker/gpu/model_runner.py

MRV2 ANHB: #F3¥ init routed_experts_capturer, execute_model ¥ forward &1k
routed experts 3% ExecuteModelState £ 3| sample_tokens,

S

# vllm/v1/worker/gpu/model_runner.py
# MRV2 #EXN: capturer ##ft — execute_model 1R — ExecuteModelState
# 153 — sample_tokens B A AsyncOutput,

def init_routed_experts_capturer(self) -> None:
"""Initialize target-model capture on every participating worker."""
self.routed_experts_capturer = RoutedExpertsCapturer(
max_num_batched_tokens=self.max_num_tokens,
vlim_config=self.vlim_config,
kv_cache_config=self.kv_cache_config,

)

bind_routed_experts_capturer(self.model, self.routed_experts_capturer)

# UTFLT execute_model() NER, BIrER forward Z/J5:
# dummy_run REAEBESHEE, BRI capturer R¥EILEA None,
routed_experts = None
if not dummy_run and (capturer := self.routed_experts_capturer) is not None:
assert slot_mappings is not None
# attn_gid EEEE capturer WEE, runner TH{ X KV group %%



routed_experts = capturer.get_routed_experts(slot_mappings, num_toks)

self.execute_model_state = ExecuteModelState(
input_batch=input_batch,
attn_metadata=attn_metadata,
slot_mappings_by_layer=slot_mappings_by_layer,
hidden_states=hidden_states,
aux_hidden_states=aux_hidden_states,
finished_req_ids=finished_req_ids,
routed_experts=routed_experts,

# sample_tokens() PERHIZFEH K% AsyncOutput:

# AsyncOutput(..., routed_experts=routed_experts) <iEH

# routed_experts.to_cpu_nonblocking() F##&:z, get output() ITFH
# 5 & ModelRunnerOutput.routed_experts,

viim/v1/executor/ray_utils.py

Ray #Ri¥ DAG T NA R detach_zero copy from _model runner output ¥ EALIE
routed_experts, % SHM EEFHE,

# vllm/v1/executor/ray_utils.py

# Ray %mi¥ DAG B4 SHM BB A B3R E R a9 EFE I numpy $RAE; F1EXL
# ARSI AR E T —A scheduler 3218, SMEEREHFAMEL

# RAY_CGRAPH_get_timeout, Bt AMEAFMBAREFFBESI A,

def detach_zero_copy_from_model_runner_output(output: "ModelRunnerOutput") -> None:
def copy_if_readonly(arr):
if isinstance(arr, np.ndarray) and not arr.flags.writeable:
return arr.copy()
return arr

# logprobs: cu_num_generated_tokens Z¥i& Python list, R&FI4
# Ray SHM %X, TTEEER; REHI R numpy WA,
if output.logprobs is not None:
token_ids, logprobs, ranks, cu_num_generated_tokens = output.logprobs
token_ids_c = _copy_if_readonly(token_ids)
logprobs_c = _copy_if_readonly(logprobs)
ranks_c = _copy_if_readonly(ranks)
if (token_ids_c is not token_ids
or logprobs_c is not logprobs
or ranks_c is not ranks):
output.logprobs = type(output.logprobs)(
token_ids_c, logprobs_c, ranks_c, cu_num_generated_tokens)

# routed-experts: routing_data 5 slot_mapping AT 8E2 SHM A,
# AMERREEH;, EZRBBEERFRMBIHNLE,
if output.routed_experts is not None:

routing_data, slot_mapping = output.routed_experts



routing_data_c = _copy_if_readonly(routing_data)
slot_mapping_c = _copy_if_readonly(slot_mapping)
if (routing_data_c is not routing_data
or slot_mapping_c is not slot_mapping):
output.routed_experts = type(output.routed_experts)(
routing_data_c, slot_mapping_c)

TP X AL

TPHEFEEHEHE njhill T8, BOREEL "runner 258 RE ¥EZHE "

« njhill Z£ MRV2 execute_model WEXREBARAL L3E L KT : "Let's move this into a
separate get_routed_experts method?" 47 "Can we add a
get_routing_data(num_tokens: int) -> torch.Tensor method to
RoutedExpertsCapturer containing this logic", & E£ "done." / "no problem.",

e njhill #F—F R HEANFEZI: "could we move even more of this inside
RoutedExpertsCapturer i.e. pass self.kv_cache_config to its constructor so that it
can keep routed_experts_attn_gid internally". 1E&BRAITXIER] B —/ PR &I,
njhill BE/E & "As discussed I pushed a commit with this refactor to keep the model
runner cleaner'—&2&3® % (further simplify model runner) BRtbEA#,

. async_utils.py R FE&4& —KE style ZIX (for consistency self.routed_experts =
routed_experts) , 7EE XM,

« njhill BXX APPROVE, &%&4&F,

« MRV2 execute_model WEXIRIEZ BB QML 0% (design): fEBEE K "done.", &&

MRV2 runner 3#3¥ capturer.get routed_experts(slot_mappings, num_toks) —4T 58K I&
i

« 38 attn_gid 51RE APl & #3& ¥ RoutedExpertsCapturer (design): njhill R &EE
—/N commit (further simplify model runner) , attn_gid 3 X\ capturer AR,
MRV1/MRV2/scheduler =7 £ F B —MNEF .

+ AsyncOutput FE&& 5MiatL— M (style): fEEEE "done.", mRAFEEA
routed_experts / routed_experts_cpu, 5§ sampler % F & RI&E—,

« dummy_run ¥ 25 slot_mappings Bis L& (design): RAMRATIE execute_model FE =
HIFF not dummy_run, capturer £A#aLEIRE None,

PNSESE-A

o R

1. MR clear_buffer BIRIZRFE: capture iIBXM " BHFE " B&RA " 81 routed EE
= YAl token 1T "o EARRHIAALZN capture_fn & MoE & (#n3F MoERunner 523
HBkY capture HEIERFR) , |8 step FIFSIRBE device_buffer PFFHRBALE; U
BIMRIXE % modular 5§ monolithic & B4IEZ,

2. B fail-fast 4T AZE : layer_id BH buffer MEEER return X8 IndexError, XHE
A7 #83¥ hf_config.num_hidden_layers E#HEFENER S HEEREMIEFREF,
BTAENEAKE, EREFTARTARNERE K,



3. 8% D2H BA: IEFMMEIRE get_routed_experts F8 clone 3EX; AsyncOutput 7&
get_output() EBHEK GPU snapshot, ZEAFIREIE A capturer buffer 2
slot_mappings, copy stream &% E|#i R 3R,

4. MRV1 EY3: MRV runner MlfR 66 THBRZEEA N APL, TASFMUEIEEFRR
WEATH GSM8K IHEHINEXE, ©F CI R RHEIHES.

5. Ray B&42: detach_zero_copy_from_model _runner_output M7E[E T4 logprobs 5
routed_experts, 1B prompt_logprobs_dict AR #E KK routed experts B =M
HERA SHM B, FERIY R, - ¥ PREESETE v PUTEEZE: MRV2 F
J& enable_return_routed_experts G 8Efa E3RE routed experts #i, MRV1 4T AR
% : ExecuteModelState ¥IEFERFHATA MRV2 RF£E42; Ray i DAG B ET
routed-experts FH-SHBEREEE, MREKIE (PR body) E -~ R3 FRR
MRV1/MRV2 3L EE B3, MHHEFAMmE, & PR LT R3 HREENLHK APL
A, B4 runner EARKRR, - NRARIE: BOBREE , B D2H &5, TAR
4 fail-fast, B> CI 3REmE S

RERIREE

« PR #38163 routed-experts capture (#MRELERESIAH) : viim/config/vliim.py 4% MIFREY
SERBAFS| A https://github.com/viim-project/viim/pull/38163, M A% R3 HEIEThEER
I PR, 2K PR MRTEIRH; ARAREARMEIFIRME, &S5 URL KRB REERFR
X,

« PR #50823 [Bugfix] Shard UniformTypeKVCacheSpecs block table width under DCP:
54 PR RJ& v1 KV cache group / attention &4k, MBS
get_routed_experts_attn_gid Fr{&#&i# kv_cache_groups Z&MABAR, E4LEkahE XIER X
R

+ PR #49389 [Misc] Remove deprecated calculate_kv_scales runtime KV scale
calculation: R& v1 #UTERIZ L KV cache HXREANRIEESIkEK, 5K PR B
attn_gid/block table £ZF3#F BB F H—IE#H KL,



