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PATHRE

« —4)i&E: Transformers iR MLA ST BE NS5 E%E KV &7&
- WESNME: EEKIL, X& Transformers /a3 fuser HLEIN SR FZRE, =MEiTELHEHE
BE3: O FMRBBMANAEMELI (x B + RESEL + HIRX) , W LB EA
BEFIME; @ HUK KV BRFFE (vllm mla =&%k3E0) |, EHEKSELEEDRAMm
EREKEL; @ MELKNNEE + ERERE (padded 2FFE N +
VLLM_MLA_DISABLE) , 1RIET = Ha'ly%z)%o it %Y & Transformers B3t X #HIDEE
AT & E A BEESMME,

THHES BAL

Transformers ZAEE3R LA MLA A R EEE padded @7F&E /1 Transformers MIIE/E 45
latent B TE K/V, vLLM MIF AR/ value K%M padding, BER%E KV £5t4iEIE
K+ TFX#3E, PR body B EARRIRE “matches a Transformers MLA attention module
and rewires it onto vLLM's MLAAttention, giving the compressed KV cache instead of a
padded full-attention cache’s PR body R BB Closes #48652, 1B #48652 By issue IE
X B A& GLM MoE T profile #8# tensor reshape 4L, 5§ MLA BB IEXBAEIA AE T 3F
TEAHE, 1XEEIZ PR body BFKIZXBK (MBIHFER—K, FER)

LI AE

1. 13 MLAFuser (fusers/mla.py, +325 4T) : £ 2 MLAFuser.match BYZE#1L & 3L

— R UKEFTA rms_norm(linear(placeholder)) 8, B BEHMERERETSEST norm X
ERT R4 KV 85 Q 8 (MLA ELEBITF—%K KV 8, Q 8{XEHR g-LoRA HHFE)
: g_b_proj/kv_b_proj FAEFHEE) downstream linear JE¥IER A TN, o _proj B3 graph
MY RE, ELACEHKRERE, @ FBIR Transformers BMESZ, BEMSK fuser.py
. Fusers ZHEEMERER AL + IR, EARARE— MLA £¥EHR / L g-LoRA FMHEE T
FENR|LE,

2. AST RIMES (MLAFuser.update_forward) : & g-LoRA BB g a_proj 5
kv_a_proj_with_mqa BIFRIBAE&FH NE— fused_gkv_a_proj (
MergedColumnParallelLinear, disable_tp=True) @A output_sizes t1%; FEEH
_single_expand_call L KV BRI F2——iRRFEBRES L (25N EKA 3. F%1451H
kv_b_proj. FTA return #E2=jo) MIEAEZL—HILZAAZBRATCE NS ETA
, ik kv_c_normed. k pe BEERNEFEAFED, kv_b_proj B MLAAttention &I,



3. 33 M viim_mla 3EE&EAFED (transformers/init.py) : #3% viim_mla_attention_forward
, B4 A (query, kv_c_normed, k_pe), reshape B [num_tokens, heads, dim] 5
[num_tokens, kv_lora_rank] JEE#ERAA MLAAttention.forward, ¥ % latent 7
Transformers B FF B 52X K/V,

4. JaimaEEe (base.py) : recursive_replace #AIE[E X self.fusers (R qualname %
fuser BYBRET) ; create_attention_instances 2B &5|BX MLAFuser, H get _mla_dims
ITTHEE B HMNREIRE kv_b_proj ¥3& MLAAttention, BIBSZAIEFRERE (
_viim_mla_attn) , FEHEBIAE named_modules() FIHHAT
process_weights_after_loading; JE&EAZEFEFHAR _get attn_cls,
ModelConfig.use_mla ¥ Transformers JE3#EKH text config.kv_lora_rank HlZE; ARA
FEREE LW EZEHERIEL head_size EH padded &3 & A,

5. MR 5BE: tests/models/transformers/fusers/test_mla.py BEMit g-LoRA TAREIAE
REH,. stacked RREBRET (packed _modules mapping 5§ orig to_new stacked) . 3E
PR ZAERI M A, UKk GLU 71fl; tests/models/transformers/test _backend.
py::test_ mla B DeepSeek-V2-Lite g3 |3mxttt (2L EHREE AN MLAAttention,
logprobs 5 native B&{2—2) , Transformers f&F 5.15.0.dev0 BtBkiT;
keep_in_fp32 BEE keep_in_fp32_modules_stricte

R

« vlim/model_executor/models/transformers/fusers/mla.py (13t & 28: 25| source;
KA core-logic; 5 MLAFuser, MLAFuser.match, MLAFuser.update_forward,
MLAFuser.update_attrs) : A& PR B O#HT X4 MLAFuser SZI4f 25 #4169 -FHE 3 & L.
AST BIMEE. g/kv T#REHEEE KV BAETE, 2EMN MLA ZHFNHE,

« vlim/model_executor/models/transformers/base.py ({&E3R #A S35 35| source; EA
core-logic; &5 _get_attn_cls, create_attention_instances, keep_in_fp32,
recursive_replace) : Transformers /G#n3 Bt F /% 83K fusers BREAT,
create_attention_instances RAEE & MLAAttention 3R EIREIR, get_attn_cls %
—ERBALSEFEFLIERAIIMES B3R, 5| AT keep_in_fp32 RELLIHE,

« vllm/model_executor/models/transformers/__init__.py (#3R SEFEAED; 35| source;
2 data-contract; &5 vllm_mla_attention_forward, vlim_attention_forward) : SE#f
vilm_mla & AEEDO, EX (query, kv_c_normed, k_pe) =534, Z#% latent BFF
KEE KV B R BATE S,

« tests/models/transformers/fusers/test_mla.py (3R M; K5 test; KA
test-coverage; 45 test_discovers_modules_without_g_lora,
test_discovers_modules_with_qg_lora, test_qg_lora_stacks_gkv_a_proj,
test_discovers_modules_under_arbitrary_names) : #EEMN|: B EZFAT g-LoRA TIRH
L&, stacked REBRET, JEATERBERNGLEMLZIAR GLU 5fl, B " K
BREMEL " BIRITAR,

« vlilm/model_executor/models/transformers/fx_utils.py (1#3k BT E; 25| source; FEH
data-contract; 5 downstream_linear) : ¥13¥ downstream_linear: EHIER M T
&M Linear, AF3H leaf call CEEAED) , & MLAFuser &/ &3
q_b_proj/kv_b_proj BER T &,



« vlim/model_executor/models/transformers/fuser.py (13t Bh-&HEZR: 25| source; LR
data-contract; &5 Fusers, get_fuser, key) : Fusers R MERFEK A " £ + Bk
", ER— MLA £EH / T g-LoRA MR T LRI LE; get_fuser I MLAFuser oA
I

« vlim/config/model.py (3R A E; 25| source; ER data-contract; F5 use_mla)
: use_mla BME Transformers Eimi&H text_config.kv_lora_rank HlZE, native BR%E
¥ is_deepseek_mla Fa1F#E, 2 MLA NBE—AD,

. tests/models/transformers/test_backend.py (3R MR; K F| test; H A test-coverage
;. &5 test_mla, count_mla_layers) : #3E test_mla 3HE|3%MR: DeepSeek-V2-Lite £
transformers 5% T FTA EHEEA MLAAttention, logprobs 5 native B2 xttb,

XS MLAFuser.match, MLAFuser.update_forward, MLAFuser.update_attrs,
MLAFuser.shards, MLAFuser.validate, _single_expand_call, is_expansion_method,
vlim_mla_attention_forward, downstream_linear, _get_attn_cls,
create_attention_instances, keep_in_fp32, use_mla, count_mla_layers, test_mla

KR Fr B]

vliim/model_executor/models/transformers/__init__.py

EM vilm_mla SEEAED, EX (query, kv_c_normed, k_pe) =53R4, EE% latent B
FFRR S E K/V B BEATHE A,

# JRAS . vllm/model_executor/models/transformers/__init__.py (3#%: MLA TRZFEA#EN)
def vllm_mla_attention_forward(

module: 'torch.nn.Module',

query: 'torch.Tensor',

kv_c_normed: 'torch.Tensor', # JA—fbL/E89E4E KV latent (Transformers &)

k_pe: 'torch.Tensor', # (L B4 (rope) 4L, B head £=F

attention_mask: 'torch.Tensor",

scaling: float | None = None,

attention_instances: 'dict[int, MLAAttention] | None' = None,

**kwargs,

self_attn = attention_instances[module.layer_idx]
# [batch=1, heads, num_tokens, gk_head_dim] -> [num_tokens, heads, gk_head_dim]
query = query.transpose(1, 2).flatten(0, 1)
num_tokens, num_heads = query.shape[:2]
# [batch=1, num_tokens, kv_lora_rank] -> [num_tokens, kv_lora_rank]
kv_c_normed = kv_c_normed.reshape(-1, kv_c_normed.shape[-1])
# [batch=1, heads=1, num_tokens, gk_rope] -> [num_tokens, 1, gk_rope]
k_pe = k_pe.reshape(-1, 1, k_pe.shape[-1])
#XEE: HEEREFHN latent X4 MLAAttention, BEENIRF®UK kv_b_proj
# FRIHE, #% Transformers MI%A R EE K/V B padding.
attn_output = self_attn.forward(

auery,

kv_c_normed,

k_pe,



output_shape=(num_tokens, num_heads * self_attn.v_head_dim),

)

return attn_output, None

ALL_ ATTENTION_FUNCTIONS.register('viim', vlim_attention_forward)
ALL_ATTENTION_FUNCTIONS.register('vilm_mla', vlim_mla_attention_forward)

A

A PR ZALZFEMR review 1718 (review_comments_count = 0) : claude[bot] & fork &
EEARIBATESHE,; $#iE [sotrOpy BEE#HERRMXF; 3 %X issue IFILLIkE
mergify[bot], RE# T “This pull request has merge conflicts that must be resolved
before it can be merged’, HARE REEMIER A FER: “Use attention interface for
MLA too” E£RAEE FiRAZEiE MLA tE Transformers 3T E O ; “MLAAttention
expected a tuple” 5 “Ensure MLAAttention can post process weights” &8 7 E 0 R EH
RENREFLERANRA &, RALRNTTEALFIHEERMA; ‘Make MLAFuser.match
much better” XN MZGERERALEMEZINNES,

c AHAREKEGREL (other): MEEER L IREFHF main FRFRG ERE N0
 FHELEW: BEBRBFEARITE (other): EAAN; BEARRE EEARIM TR A L MmMIETFF X E,
CERAFTEO AR MLA BURS (BRI LERT)  (design): RAFE viim_mla =540
(query, kv_c_normed, k_pe) + 3 MLAAttention SZf#EEHEESR (_viim_mla_attn) X
%5 process_weights_after_loading.

R 5 B

- RS

1. X Transformers NIRLIBIEE: AST ZLMEL. fx ML, viim_mla #OEKH
Transformers >= 5.15.0.dev0 SRR, (& 3 AL PR) , LIF AR gEE LR
KK BARERERZ (padded £27FFET) , BER#RELES KV EFIKE,

2. ETRAREWER : base.py B _get_attn_cls ZERLE & KNS
os.environ['VLLM_MLA DISABLE'] = '1', &5 % E—3#E N MR s =k 5 4t
use_mla #|E,

3. Fusers Z#8EXETE: fuser.py M type(m) xR % + B, FHAAERAREE (
GLU/QKV/RMSNorm) B&#F4TAH, &R,

4. RERZ: fused_gkv_a_proj 8 stacked BRETEZE loaders 5 EfLAER F 3,
disable_tp=True &Ew%#& TP FiZEARYSL; keep_in_fp32 "M4aIR Transformers &
AR dtype 4038,

5. MREZE: wEmIA DeepSeek-V2-Lite AFE, HAth MLA Z1R (g-LoRA. Kimi-K3 %)
BEZAMR. -2mM: AFPM: —-model-impl transformers T MLA & (
DeepSeek-V2 £%) M padded £ XBAMBBIELELSE KV &F, KV AFRSAEET
e, KETOUEREUREAE; RINEEE Transformers >= 5.15.0.dev0, AZMI: 2K
&P Transformers BEERZGER CEEALZFIRKE. REMRSE EHBET,



ModelConfig.use_mla 3EX) , Xt vLLM native R ERIZ4THFRZE; Fusers ZHERES
keep_in_fp32 B9ZEALITFT A Transformers /3t A Hm, TEEYI, EAM: %
PR £k (23 MEXR. £REH main. 3 RPEIREE) , 5 L Transformers
AT EBEES, EHAP TR LK MLA ZIWER), - REIRE: ZOBRETE K
i bR & Transformers A , AST/fx ZHIINELESS | I/TRBKRLRIMNET E |
Fusers ZHHBIEXZTE

KRR EE

- PR #49957 (7 PR #FH B F PR, AREUR$EH) : PR body BABHEAA PR HERS A
B E| #49957/#49982 &N, BT R —ZhaE&M G 855,

- PR #49982 (A PR MM F PR, Ar@R$IEMH) : [/ #49957, 2R PR i HENSR
— 2R,

- PR #48658 (#A PR BRRANHILRISLIL, #rAURIERL) : PR body HBAA PR BN
#48658/#49185 FFKFEHAZIR,

- PR #49185 (A PR AL RISZIL, rAURIERL) : R #48658, %A PR B,

« PR #47435 (huggingface/transformers L3 PR) : PR body 3|8 =4 Transformers
il MLA E# BB Z—, viim_mla #0805 KV BFAEIRAIUAELEAANRIR,

« PR #47451 (huggingface/transformers L£JiF PR) : & #47435, A PR M9RIE _EIFIK
o

« PR #47460 (huggingface/transformers 35 PR) : [ #47435, AR PR BRI E LK
o

« PR #50818 [Kimi-K3] Migrate FlashKDA to PyTorch stable ABI: E A MLA ST A X &
& LBy kernel/ EREZHEERE), EAT Kimi-K3 RAEKRZE, 548 PR TXHREERE
MLA 45147

« PR #50567 [Bugfix] [Kimi-K3] Enforce packed rows and op availability in AttnRes
dispatch: EIA MLA STE A X HFX LW bugfix, fEAT Kimi-K3 RAERIZ, 54 PR B
Transformers Ja3% MLA X#FE4b,



