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PHATHRE
« —A]3E: Transformers G ARALLIE 2@ 21, 138 replace_embedding_class
- WESHE: EEEIE (BHEE replace_embedding class B95ZEL) , BT A MRO E#

fo_class_ WMEMBELAEE =7 FRE®AORIHER, BE LoRA. Efb. TP WREHH
8, BWKRIELALRARIRIIER T2,

ThRES EAL

PR body BA®#s H IBSZELAY 9]0 : "Before this PR we replaced the entire module returned
by get_input_embeddings with VocabParallelEmbedding and had a special case for
scaled input embeddings. This does not generalise well, particularly if input
embeddings perform additional operations that we have not accounted for." EsREX X
R nn.Embedding S —4aiKER A, TIREIEBHMAANPRITHMNEE (WAEEE. THMER)
AYARRY,

SCEL AR

1. £ vllm/model_executor/models/transformers/utils.py ™ #3¢
replace_embedding_class T &%k, ZHEL=ZE:

« ZRAEREZE nn.Embedding 52/, NZ)IEREAIRELF— nn.Embedding F4%
RIS, BIAFTIANN attrsetter XFHREBMRE; FHEKELHK 1 W
ValueError,

« ZMRAEMR nn.Embedding (EREHILE) , EFEME VocabParallelEmbedding 524
B,

« EHMALAKE nn.Embedding, Ni#i¥ rebase_on_vocab_parallel 18|32 E, ¥
VocabParallelEmbedding & A MRO ®iA, #F1&8) _UninitializedEmbedding £
nn.Embedding.__init__ %2k, FriEEE WA, &ERMEK embedding._ class__
#F50A VocabParallelEmbedding.__init__,

2. £ base.py B# 4 ScaledVocabParallelEmbedding 2fu/R 56 & T getattr_iter BY4FHZ

3, N EEFERA replace_embedding class, &4 39 17,

3. causal.py # tie_word_embeddings 2 X A B EZFIL LS EEEBNENRMARAIESL
tie_weights, ME¥wA get_input_embeddings().modules() #3|gE—

VocabParallelEmbedding SZf#H/TAX E 48,



4. vllm/model_executor/layers/vocab_parallel_embedding.py ¥ is_embedding_layer H|&r
M type(self) is VocabParallelEmbedding EX A not isinstance(self, ParallelLMHead), 3
BRI ERAIBAR B A BENE

5. vllm/lora/layers/vocal_parallel_embedding.py B can_replace_layer Ba¥&fa R L iRk
A isinstance #& &, FHEFR ParallelLMHead, XFF Transformers JE3gik & IR A EH
LoRA &k,

6. MIRELE: tests/models/transformers/test_backend.py #3 176 {TE TR, BEERK
A A, BE. RE. BXAER Im_head HFEE T =,

R

« vlim/model_executor/models/transformers/utils.py ({3 EARFITE; K F source; £
A core-logic; % attrsetter, setter, _UninitializedEmbedding,
_VocabParallelEmbeddingBase) : B BREh X, #3E replace_embedding_class £ %
3%, attrsetter. _UninitializedEmbedding. _VocabParallelEmbeddingBase #n
_rebase_on_vocab_parallel, X7 ZEHMANEHLREE,

« vlim/model_executor/models/transformers/base.py (1R EAIBITE; KB source; £
A core-logic; 4% ScaledVocabParallelEmbedding, init) : #&
ScaledVocabParallelEmbedding 45¥|, 2&HA replace_embedding_class % — &34 A #k
A, BITAZMABMEAND,

. tests/models/transformers/test_backend.py (&3 MEREM; £KF| test; LR
test-coverage; 5 ScaledWordEmbedding, ComposedWordEmbedding, replace,
assert_scaled) : #3E 176 TR TR, B=E replace_embedding_class BI#R. k&, 4A
&, ®mE. BEXMWER Im_head HEH R, &% PR EFAMIXERE,

- vlim/model_executor/models/transformers/causal.py ({3 #HRIHITE; 25| source;
A core-logic) : tie_word_embeddings 48 EZ MBI E BN AR N IR GBI
VocabParallelEmbedding, Zf £ Codex 58y P1 @AY X8,

« vlim/lora/layers/vocal_parallel_embedding.py (&3 LoRA &; 25| source; L&
dependency-wiring) : LoRA B v B #A M MEFHEL R LR isinstance, FHEFR
ParallelLMHead, #f% Transformers Je¥ rebase /= £ BFEEW LoRA IEHIRE,

« vlim/model_executor/layers/vocab_parallel_embedding.py (1R #RIF4TEE: K5
source; A core-logic) : is_embedding_layer H|& MFEHAZE R B8 R HERR
ParallelLMHead, 1#48 Transformers Ja3ssh ST L E RN EBENLKZ,

XS replace_embedding class, attrsetter, _rebase_on_vocab_parallel,
CausalMixin.init, VocabParallelEmbeddingWithLoRA.can_replace_layer

KPR R B
vlim/model_executor/models/transformers/utils.py

RSB XA, #3E replace_embedding_class & $K. attrsetter,
_UninitializedEmbedding. _VocabParallelEmbeddingBase 1 _rebase_on_vocab_parallel

. EXT ZHEBMAREHREEE,

# vllm/model_executor/models/transformers/utils.py



def attrsetter(attr: str) -> Callable[[object, object], None]:
"R EAREIRER BN, 1EA attrgetter BYEERAE, "

parent, _, name = attr.rpartition(".")

def setter(obj: object, value: object):
# BT, BRERKEREM, XIF "inner.embed" XEKEEZ
attr_parent = attrgetter(parent)(obj) if parent else obj
setattr(attr_parent, name, value)

return setter

class _UninitializedEmbedding(nn.Embedding):
"It “nn.Embedding.__init__ " k%KX,

B®ZY "VocabParallelEmbedding.__init__~ @A “super().__init_ "~ B,
REEBENPAT nn.Embedding.__init_ °~, WHEE ¥IBIIRE,

def __init__(self):
pass

class _VocabParallelEmbeddingBase(VocabParallelEmbedding, _UninitializedEmbedding):
"3#3¥ MRO JIfi/F1it “VocabParallelEmbedding.forward™ #£56F “nn.Embedding.forward,

XA “nn.Embedding™ FZEH 8 “super().forward(...)” €&k vLLM BYHRASZHL,
MR E T B B NERSREMEIMT N,

@Ilru_cache

def _rebase_on_vocab_parallel(cls: type[nn.Embedding]) -> type[VocabParallelEmbedding]:
"R Cclst IAASBIEITYE, FEHA%K T VocabParallelEmbeddingBase s

ZEHRRE— “cls” BAMRAE—NSE, HEEENE,
REINESRAELSEZFE ~_ class__

return type(cls.__name__, (cls, _VocabParallelEmbeddingBase), {})

def replace_embedding_class(
embedding: nn.Module,
quant_config: "QuantizationConfig | None" = None,
prefix: str =",
) -> nn.Module:
"% “embedding” ¥ “nn.Embedding” &#tA “VocabParallelEmbedding™, """

# 08 embedding A& K& nn.Embedding, WHREHE (composition) T—4,



# RERPFRIFEHAIRAA nn.Embedding
if not isinstance(embedding, nn.Embedding):
composed = [
(name, module)
for name, module in embedding.named_modules()
if isinstance(module, nn.Embedding)
]
# RAFEEF— nn.Embedding, TMUREIBRHHK, HiFRE
if len(composed) = 1:
raise ValueError(
f"Expected {type(embedding)._ name__} to be an "nn.Embedding” or to "
f'"compose exactly one, but found {len(composed)}."
)
name, module = composed|[0]
new_embedding = replace_embedding_class(
module, quant_config, prefix=maybe_prefix(prefix, name)
)
# A attrsetter XIFHELM (W0 "inner.embed") , R
attrsetter(name)(embedding, new_embedding)
return embedding

# #I3% VocabParallelEmbedding ATR 8954k, FRFn dtype HER B RIEBR
kwargs = dict(
num_embeddings=embedding.num_embeddings,
embedding_dim=embedding.embedding_dim,
params_dtype=embedding.weight.dtype,
quant_config=quant_config,
prefix=prefix,
)
# & nn.Embedding: BEEEAEHBRITH VocabParallelEmbedding
if type(embedding) is nn.Embedding:
return VocabParallelEmbedding(**kwargs)

# %% nn.Embedding: fREBFEFIMNRESE forward T, JBR# rebase
embedding.__class__ = _rebase_on_vocab_parallel(type(embedding))

# FahRRARXEMBM, BkiE nn.Embedding.__init__ (B4 _UninitializedEmbedding &)
VocabParallelEmbedding.__init__(embedding, **kwargs)

return embedding

vliim/model_executor/models/transformers/base.py

% ScaledVocabParallelEmbedding 4¥|, XA replace_embedding_class %—4:38 A
#®A, BITAZHEEAND,
# vllm/model_executor/models/transformers/base.py

# Base.__init__ FEARABNEIZE

# Input embeddings
input_embeddings = self.model.get_input_embeddings()
if not isinstance(input_embeddings, PPMissinglLayer):



# %—3E replace_embedding_class:

# - #& nn.Embedding BE#EEH#H VocabParallelEmbedding

#- WK/ BENBRANREBIIMTA, (RBIEAIRK rebase £

# FEEZFHM config i vocab_size / hidden_size,

# BREREERERHKANERE S, BR config SHERR—K

self.model.set_input_embeddings(
replace_embedding_class(input_embeddings, self.quant_config)

)
tests/models/transformers/test_backend.py

i 176 THEITUNR, BZE replace_embedding_class B3R, %K. A&, HE. B XI5
#0 Im_head 4REZ R, Zi% PR IERAM X BIRRE,

# tests/models/transformers/test_backend.py

# 2R S & 5 W= 4B

VOCAB_SIZE = 64
HIDDEN_SIZE = 8
EMBED_SCALE = 3.0

class ScaledWordEmbedding(nn.Embedding):
"I Transformers PR ATE (BF5 buffer) , "

def _init_ (
self, num_embeddings, embedding_dim, padding_idx=None, embed_scale=1.0

super().__init__ (num_embeddings, embedding_dim, padding_idx)
self.scalar_embed_scale = embed_scale
# FAMER, BRTI state_dict LI

self.register_buffer("embed_scale", torch.tensor(embed_scale), persistent=False)

def forward(self, input_ids):
# F32& forward FiRA super().forward, EAZHZRL 4 F VocabParallelEmbedding
return super().forward(input_ids) * self.embed_scale.to(self.weight.dtype)

class ComposedWordEmbedding(nn.Module):
"R ARIRN . AYA nn.Embedding, MEEE— .embed FAERR, "

def __init__(self, num_embeddings, embedding_dim, embed_scale=1.0):
super().__init_ ()
self.embed = nn.Embedding(hum_embeddings, embedding_dim)
self.embed_scale = embed_scale

def forward(self, input_ids):
return self.embed(input_ids) * self.embed_scale

def assert_scaled(vpe, module, embedding=None):



""WiE module By%HE T AIRMA L L4 H X EMBED_SCALE, "

input_ids = torch.arange(VOCAB_SIZE)

# FARMEILKE) VocabParallelEmbedding #i E{E R &£ &

unscaled = vpe.forward(embedding if embedding is not None else module, input_ids)
torch.testing.assert_close(module(input_ids), unscaled * EMBED_SCALE)

B

1. AEMAR LM Head #FE B (Codex bot P1) : Codex F8H
tie_word_embeddings=True B get_input_embeddings() REI'RE Er, CausalMixin &
FEEBIEL tie_weights, BRERENZA .weight B, FEK AttributeError, hmellor
E £ "Good catch, fixed", PG causal.py FERALEFERE K
VocabParallelEmbedding,

2. VERS#aIA (IsotrOpy) : IsotrOpy #2EE replace_embedding class RN AT XAE T
A, ViT B B AT ZE nn.Embedding (51 A clip.py) - hmellor BaiAZ A =R ESE
model.get_input_embeddings R EME LIAA, HFZHM,

3. AEENRITERE (hmellor) : hmellor ##fF1% PR X#FHENZ MyEmbedding & —
N nn.Embedding HHim&s EME, AT get input_embeddings REHZEERE; H
EHtRE UK E AR AFEA nn.Embedding”,

« BEHAT Im_head REGRZE LM (correctness): hmellor KIAFEE, BKANEA
modules() &4 VocabParallelEmbedding 52/l /& B48E .,

« replace_embedding_class BIEASERE S MIALE# A (question): BAAERSEREXR T X
AEF]RAN, TERIMEIE,

« BEHANERIIRITEES 2 — nn.Embedding FR#| (design): 2L H i@ ValueError 38
#| ¥ — nn.Embedding, #*\% 7 test_replace_ambiguous_embedding MR,

R 5 B
- RS
1. ShAMBEK __class__ (embedding.__class__ = rebase_on_vocab_parallel(...)) BT &
% Python £35, ZB#EHEE _ slots_ 3 C ¥y EER LK BRI
nn.Embedding FXEw LS, EFRE=H B EXHARBFER I FREERFS,
2. rebase_on_vocab_parallel £/ Iru_cache BHEMESYL, EEEEW GC S ERHES
ERBEE PR, AT ETARE, EFRERBENE, NRRK,
3. VocabParallelEmbedding.__init__ By is_embedding_layer ¥|§iek 4 not
isinstance(self, ParallelLMHead) &% "FrA K Af0 Im_head ¥3ERZ, BEELES
72, EIRFEAE R
4. can_replace_layer M type is BXA isinstance J&, LoRA ¥ REZIR B R AT N & iy
JRER; BARNHMRT ParallelLMHead, 1BHA VocabParallelEmbedding F2& (%0
RRFHE) FTREMR B ST AL,
5. MAEBET AEFPMENZR, EREZELEEIRIIR (0 Quen2VL FHEHRAE
) 8 TP/PP %%, BEERMRAERX, - #mW: ®aSEE: Transformers 2G4 (
LIV ER) FrAEABLER R, W& base.py. causal.py. LoRA ¥R, UK



VocabParallelEmbedding BIEMA T RZR EZE, XMEAFPEWH: ARAE /| BEBMARA
B (BHEEWERRFINERNAHEAN) TIRE Transformers GIE/THEER, BT
Jaim el XFFEREE, R ERAFAINRE, NEEER AR B A R iR
i, EhS MRO BT EZHT B AR EM, - NRARD: SISETE |, ROBRATE
B3R B3R E RS, , LoRA IEECHK S

K ERRKZ

« PR #49932 [Linear] [Kernel] add block-wise scaled_mm: [EA vlim/model_executor &
K, XIEHEHNERAERE, BHAK PR VocabParallelEmbedding 0 ANE 7%
HEIRE,

+ PR #51249 [Bugfix][Model] Add missing fused_gkv_a_proj to Kimi-Linear

packed_modules_mapping: RS RERBRAS E/EBAGHEERTE, ETHEAEE
B4R R



