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PATHRE

- —AE: RE MRV2 ZHEZA draft BN

< WESME: ESEIE. % PRERTOMAA TEXMIX + Typels KRF T BRTATHIRA
BHEN, IEEAESEE HH| ZUSREIE 3 load_model(), FENMPAT Inkling hack;
review B % F R 4T vs BEXAEBRAEITIE (NickLucche. DarkLight1337. TQCB. njhil) &
SRR TAZME LA, I MRV2 / spec decode £IFEE &S review: 1)
supports_mm_inputs HE B RM%—; 2) Eagle3 SRIMCEBWAFITA; 3) FEH
¥ draft AR BRI B B9 203K,

THHES BAL

MRV2 &M, supports_mm_inputs £ speculator B __init_ MEET
draft_model_config ¥, i draft BEEH RN EIER, SEEEEFIILLES
embeddings B9 draft (Eagle/Inkling MTP) £ BARER N Z RS RA AR, PR
body BA#$s H BE¥Rr: Separate the target model ability to produce multimodal
embeddings from the drafter ability to consume them, 1% TQCB 1% EA
supports_multimodal RETX % %k draft AR REKIL. dummy embed_input_ids XA HZ ad
hoc %, BEZ—NEAFRANEARA,

LI AE

1. FRE NG XA T & viim/model_executor/models/interfaces.py w7
SupportsMultiModalEmbeddings X, W& supports_multimodal_embeddings:
ClassVar|[Literal[True]] #r&5 embed_input_ids &4 : J& SupportsMultiModal Bk 4k
AZIMIX, RIEEA ZBSER RAFEHRA, RBHHE Typels EHH
supports_multimodal_embeddings() RETAHIBTREK (ET getattr) , F&E
vlim/model_executor/models/__init__.py S, it spec decode BR2%E—1E R,

2. £ g ¥ EREZE load_model: viim/v1/worker/gpu/spec_decode/speculator.py
DraftModelSpeculator. _init__ ¥ supports_mm_inputs BRIAE False, H|EZEHZ AN
load_model(): B#rsgF MULTIMODAL_REGISTRY.supports_multimodal_inputs(self.vll
m_config.model_config), draft 38/ supports_multimodal_embeddings(self.model), #
RN T RAZESHA, TNEE warning_once HEB XA, XAF BIrREE =
H'5 draft BEEH T RN EEMNEDH.



3. A ECERB|REN A E Z /5 AutoRegressiveSpeculator 5
MultiModuleMTPSpeculator B &% load_model(), T super().load_model() ZE#
supports_mm_inputs 4'BC inputs_embeds (MTP 3Z4EC cached_draft_input_embeds)
; __init_ #ETF draft_model_config BIIBRIEE Inkling B9 model_type == "
inkling_mtp" hack —3Mlk&; run_model & supports_mm_inputs @ X3ghn assert
self.inputs_embeds is not None $J&.

4. draft BRI B NFEBHRE S : EagleLlama4ForCausalLM, EagleMistralForCausallLM,
EagleMistralLarge3ForCausallLM L& AMD/NVIDIA WFE 8 InklingMTP Z R 4k &
SupportsMultiModalEmbeddings; @& &R, draft (#1 Eagle3LlamaForCausalLM) &%
FRARBo MW BHEHT R dummy embed_input_ids R A BIFRMESR,

5. %—IBEAR¥|E: viim/v1/spec_decode/llm_base_proposer.py HJR Xt
self.model.embed_input_ids(dummy _input_ids, ...) B try/except M= A
supports_multimodal_embeddings(self.model) #&%&, &iE V1 Bk spec decode &2 (
MRV2 5B proposer) H|ZEBO2—3K,

6. MEIRBLE: tests/v1/worker/test_gpu_autoregressive_speculator.py #3t&
_MultimodalDraftModel / _TextOnlyDraftModel Mock, &% ‘In#/E 4B E ZESEEA™
HEARFTFF R ToAREIFEE"MTP FUSMNE LB R, FRASKRMANEREE
Eagle/Inkling # A B8 H4EFE (Eagle3LlamaForCausallLM FEAA False) .

REEF:

« vllm/model_executor/models/interfaces.py (#ik A DO; 3K 5| source; EH
data-contract; %5 SupportsMultiModalEmbeddings, SupportsMultiModal,
supports_multimodal_embeddings) : #3% SupportsMultiModalEmbeddings X5
supports_multimodal_embeddings £R 5T, E7R PR REAKEM B A%,
SupportsMultiModal B 4k & FHr X,

« vlim/v1/worker/gpu/spec_decode/speculator.py (1R MRS 25| source; EA
core-logic; #F5 DraftModelSpeculator.load_model) : DraftModelSpeculator &3 & &
BEAHIE (B4x vs draft) , 3RE supports_mm_inputs, FTH speculator AR —DO43,

« vlim/v1/worker/gpu/spec_decode/autoregressive/speculator.py (13t B EYIEFR; 5|
source; M core-logic; &5 AutoRegressiveSpeculator.load_model) : #K _init__
h B F draft_model_config BIB¥|E, L BELAERE| load_model, _run_model ¥Ehnkr
BN

« vlim/v1/worker/gpu/spec_decode/multi_module_mtp/speculator.py (#ik Z &R MTP;
25| source; EAR core-logic; 5 MultiModuleMTPSpeculator.load_model) : #ilkk
Inkling model_type hack, BRAREEFH EEHELE inputs_embeds 5
cached_draft_input_embeds,

« vlim/v1/spec_decode/llm_base_proposer.py (1E3k 1L ; %5 source; LR
dependency-wiring) : FATHIXIEMNEH# dummy embed_input_ids iRIAH, %£— MRV2 5
|BEER B9 E 5 o

. tests/v1/worker/test_gpu_autoregressive_speculator.py (#3k BETMIR; 25| test; £
A test-coverage; &5 _MultimodalDraftModel, _TextOnlyDraftModel,
test_mm_support_configured_after_model_load,



test_load_model_keeps_mm_support_for_capable_drafter) : #3# Mock draft 5 %
FALBE A ERENR, BEZEsIEY)TE MTP 2 speculator BIMMEEARE HELE

« vllm/model_executor/models/mistral_eagle.py (13 Eagle A : 255 source; LA
data-contract; 5 EagleMistralForCausalLM) : EagleMistralForCausalLM & 3,4k &
SupportsMultiModalEmbeddings, = BA4%& 4PERLAEZS embeddings.

« vlim/models/inkling/amd/mtp.py (#3k Inkling & ; 5| source; %A data-contract
; &5 InklingMTP) : InklingMTP ERXEBREES, BRELKB model_type B9 hack, 2
RE N |AE MTP BIZMEH,

XS SupportsMultiModalEmbeddings, supports_multimodal_embeddings,
DraftModelSpeculator.load_model, AutoRegressiveSpeculator.load_model,
MultiModuleMTPSpeculator.load_model, LLMBaseProposer.load_model,
test_draft_model_multimodal_embedding_capability

R R B

vlim/model_executor/models/interfaces.py

#3E SupportsMultiModalEmbeddings X5 supports_multimodal_embeddings & 5 T
, BAR PR BEARMBANZS, SupportsMultiModal 284 4k A& HT X6

# vllm/model_executor/models/interfaces.py
# BN BB TS HIMR LS embeddings
# 5 SupportsMultiModal ###8: BRI ERT £ 858 MULTIMODAL_REGISTRY #|#f,
# draft R LT % SMER embeddings ME 2& & AN
@runtime_checkable
class SupportsMultiModalEmbeddings(Protocol):
"""The interface for models that can merge external multimodal embeddings."""

# BE/1ARE, BLE supports_multimodal_embeddings() 25 5¢ T4 F
supports_multimodal_embeddings: ClassVar[Literal[True]] = True

# &4 5 SupportsMultiModal.embed_input_ids 123#—3k
def embed_input_ids(
self,
input_ids: Tensor,
multimodal_embeddings: MultiModalEmbeddings | None = None,
is_multimodal: Tensor | None = None,
) -> Tensor: ...

# SupportsMultiModal AN, RIEFTA ZESER RARBREIZEEN
@runtime_checkable
class SupportsMultiModal(SupportsMultiModalEmbeddings, Protocol):

@overload
def supports_multimodal_embeddings(



model: typelobject],
) -> Typels[type[SupportsMultiModalEmbeddings]]: ...

@overload
def supports_multimodal_embeddings(
model: object,
) -> Typels[SupportsMultiModalEmbeddings]: ...

def supports_multimodal_embeddings(
model: typelobject] | object,

) -> Typels[type[SupportsMultiModalEmbeddings]] | Typels[SupportsMultiModalEmbeddings]:
# 5 supports_multimodal RIFRKETHER, RIEEEEHIRE
return getattr(model, "supports_multimodal_embeddings", False)

vlim/v1/worker/gpu/spec_decode/speculator.py

DraftModelSpeculator ZEEFREAHIE (BAr vs draft) , HRE supports_mm_inputs, FfT
A speculator £AR—H4Z,

# vllm/v1/worker/gpu/spec_decode/speculator.py
# DraftModelSpeculator.load_model(): hn#k draft BE & PR ELESEEN
def load_model(self, target_model: nn.Module) -> None:
target_attn_layer_names = set(
get_layers_from_vlim_config(
self.vlim_config,
AttentionLayerBase, # type: ignore[type-abstract]
).keys()

self.model = self.load_draft_model(target_model, target_attn_layer_names)
self._validate_local_argmax_reduction()

all_attn_layers = set[str](
get_layers_from_vlim_config(
self.vlim_config,
AttentionLayerBase, # type: ignore[type-abstract]
).keys()
)

self.draft_attn_layer_names = all_attn_layers - target_attn_layer_names

# REAFIEIRARFNEE

#1. BEMEREET B EZESMA (MULTIMODAL_REGISTRY)

# 2. draft R AT BEIMNR LS embeddings (B HR)

# RAME RN AIE embeddings £% draft, T E:R 430K,

target_supports_mm = MULTIMODAL_REGISTRY.supports_multimodal_inputs(
self.vlim_config.model_config

)

draft_supports_mm = supports_multimodal_embeddings(self.model)



self.supports_mm_inputs = target_supports_mm and draft_supports_mm
if target_supports_mm and not draft_supports_mm:
logger.warning_once(
"Draft model %s does not support external multimodal embeddings. "
"Embeddings from the target model will not be passed to the "
"drafter; using text-only draft inputs instead.",

type(self.model).__name__,

)

tests/v1/worker/test_gpu_autoregressive_speculator.py

F38 Mock draft &5 S5 baE M ERENR, BEBEsIEYIE MTP B speculator BImE
HARE N BLE

# tests/v1/worker/test_gpu_autoregressive_speculator.py
# Mock draft % : FEBR X IFL A embeddings, embed_input_ids 7EANEEAR S 4R A
class _MultimodalDraftModel(torch.nn.Module):

supports_multimodal_embeddings = True

def embed_input_ids(self, input_ids, multimodal_embeddings=None, *, is_multimodal=None):
raise AssertionError("embed_input_ids should not be called during loading")

# XAR draft: R embed_input_ids & {ERFERHEES, Ntk EER
class _TextOnlyDraftModel(torch.nn.Module):
def embed_input_ids(self, input_ids, multimodal_embeddings=None, *, is_multimodal=None):
raise AssertionError("embed_input_ids should not be called during loading")

def test_load_model_disables_mm_support_for_text_only_drafter(monkeypatch):
speculator = object. _new__ (_TestSpeculator)
speculator.supports_mm_inputs = False
speculator.inputs_embeds = None
speculator.vlim_config = SimpleNamespace(model_config=object())
draft_model = _TextOnlyDraftModel()
speculator.test_draft_model = draft_model
warning_messages = []
_mock_base_model_load(monkeypatch)
monkeypatch.setattr(
base_spec_module. MULTIMODAL_REGISTRY,
"supports_multimodal_inputs",
lambda model_config: True,
)
monkeypatch.setattr(
base_spec_module.logger,
"warning_once",
lambda message, *args: warhing_messages.append(message % args),

speculator.load_model(torch.nn.Module())



assert not speculator.supports_mm_inputs

# REWE: BEANZHENE draft RAEHBEAR, AHTEMHNEREE

assert warning_messages ==
"Draft model _TextOnlyDraftModel does not support external multimodal "
"embeddings. Embeddings from the target model will not be passed to the "
"drafter; using text-only draft inputs instead."

]

Wb A

R ERES N A NI BFF: NickLucche ZEiXHA supports_multimodal RETEA
dummy forward: TQCB #H supports_multimodal {&R#i4% & SupportsMultiModal HEN/B
M, ZE droft BECHE, FEAERNFEARY; DarklLight1337 RFFMML NI A& TE L
A SupportsMultiModalEmbeddings, njhill 3#t—#% Z KB EE PRI EE load_model. FH#E
BEIFR Inkling model_type hack (BR#) , &% njhill APPROVED, #1&
TheEpicDolphin/benchislett X RALEM, TRAEREIR,

c BBEARMARSIZEZENFER (design): AXAERN SupportsMultiModalEmbeddings
X + supports_multimodal_embeddings £R5F T,

o« JhILPINGER 2 S A SupportsMultiModal (design): $7384h~r
SupportsMultiModalEmbeddings X, SupportsMultiModal BX 4% & 2,

« Inkling hack B9# /4 (design): BX4A, load_model £F ¥ EEHELEEF, Inkling
hack .

 BEAHEEZ R X HDEHBHL (design): #IEL inputs_embeds/cached_draft_input_embe
ds 2B 3] load_model, _run_model ¥Ehnkr=,

PNSESE-A

« Qe

1. BABRNK : #3E draft AR ERK SupportsMultiModalEmbeddings, BifE
embed_input_ids SZFr % 3FIMER embeddings, AW EERERIE R A XAER, (X
warning_once #7R) , ZESMEKEERMIERE; PR AR
Eagle3LlamaForCausallM &4 4 X draft RIEFRIFE, BTAENZ, BE4EH
SLIEIE  embeddings &7~ £4T R ET,

2. BHAENFZA: inputs_embeds/cached_draft_input_embeds M __init__ #3|
load_model, 1EfI%eE super().load_model() BIMIRZHZFEEKIZE£E| None; B
_run_model f0 assert & & A&,

3. HlE0f2—34%: lIm_base_proposer.py 18 try/except iIRIAAE, HERSRHER
EEEHAMIN; FEERREREMIERSZIN embed_input_ids X, SEEH#ASE
Sh X HFRE.

4. BIEERO . PR FBAKEE model evals, A RT, BREAFABENELZSESE
R BN AERDIREIRIIE. - ¥R MURSEEETE V1 + #INFEEEZ: MRV2 B
AutoRegressive (Eagle) 5 MultiModule MTP (Inkling) 4% speculator BYAERI A0
BRAE, UKRIBEAZ lIm_base_proposer.py, XMAFPTE, BEMESESEMER + X



¥ embeddings # draft A& E AT A (Eagle Llama4/Mistral/Mistral Large 3.
Inkling MTP) , XK droft AEMEREZEAMATEEL, RAGME, HiEfEH
BT B HRITS Inkling hack, R RIS HE, MBEMSRINEE (T/45)
o MEME, BAEOIEIERY, B droft BEREEXFEH, TEFTRNEMN
58; 1B SupportsMultiModal B RZEM TN ERFTAE ZESER S2Membed_input_ids
Z4, BTRHBEOARKE, BERYREATE, ROBR + BARGEE, BLE
RIERFERBN, - NROARIE: BOBRTE , RATE | BIRERANSCAES | draft R
FRFSEREA , R RITE

K ERAK L
« PR #50721 [MRV2] Enable routed-experts capture: ElA MRV2 &34, & PR BE
MRV2 spec decode BIREAFM, FHE L REH MRV2 A E,

« PR #50327 [ModelRunnerV2] Fix scalar Mamba state update with int32 mappings: [E
A ModelRunnerV2 B&42E] bugfix, KRB MRV2 &FTEEMBEH, K PR 52 RBZKE.



