PR #50148 BEIRLE

vlim-project/vlim
[Attention]: Use KVCacheSpec for AttentionMetadataBuilder type hints
&3 EtE]: 2026-07-31 19:20

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/50148

MTHE

« —AE: SERAEIRMER LRIREL KA KVCacheSpec

 EMME: EEEIR, EAXE=A0 1) mypy X __init_ 5 classmethod &
override/Liskov #&& FEF, XEZMRZERERITENRIR; 2) KVCacheSpec —
AttentionSpec/MambaSpec HIZERIANE S " FREZBMFMAKE " B, TEBIHM
HEHERHEESE; 3) review FZAEULT ERTRIRERRE (K7FF out-of-tree builder
ZLERAASERIELR) , B RTER API RTNNE=ZFTRBRAIANEE, WRXFE
TERATARIRE, TEERN,

THHES BAL

PR body PAF$E H : AttentionMetadataBuilder. init_ BBR kv_cache_spec:
AttentionSpec, 1B mamba EIREFFERMZE MambaSpec, —#F & KVCacheSpec FHILFE
AR TIEFHEAR, "so the hint on the base is wrong for every SSM backend", # &R B,
1T self.kv_cache _spec = kv_cache_spec, ILBEMRRITREERNLER, B{E gdn_attn,
mamba_attn. linear_attn & B A assert isinstance(kv_cache_spec, MambaSpec) Uk%#, A
MIRFEE S MambaSpec % mamba builder B mypy B4k, % PR 2 #49570 &9
follow-up, hmellor ZEiTi0H & K4 B EFtLE I R BIRE LK IFAIEL PR,

LI AE

1. ERTAMSIE: & vlim/vl/attention/backend.py #,
AttentionMetadataBuilder.__init__ 7 get_cudagraph_support 8 kv_cache_spec 3k
K AIM AttentionSpec 55 KVCacheSpec, TYPE_CHECKING AR FRE, FHHE
AttentionSpec 5 MambaSpec #ZE KVCacheSpec BIFER, ELNMEHRTHNEYA,
B RKEBETFEEKo

2. SSM E3R¥EHAURE . gdn_attn.py. mamba_attn.py. mamba2_attn.py. linear_attn.py
8 builder #3&£%kB5 A MambaSpec, FHEIERLKEMITAE kv_cache_spec:
MambaSpec, MIFR=%t assert isinstance(kv_cache_spec, MambaSpec), X5 A
MambaManager. RSWAManager. SlidingWindowManager 7
single_type_kv_cache_manager.py FHIHIE—3K: IRESHER H BT assert,

3. KV E3EREAK spec: flashinfer.py. turboquant_attn.py. mla_attention.py £i%ER
num_kv_heads. head_size. dtype. kv_quant_mode B builder iRk %,
AttentionSpec £ riE; A get_cudagraph_support override (FlashAttention.




HpcAttn. FlashInfer. DeepseekV32Indexer. ChunkedLocalAttention. BailingLinear)
%—iX 5N KVCacheSpec, JRAE classmethod & mypy override (Liskov) #%&, 3%
BT JE AL override 23R [override] &%,

4. BIEIRAA & cast: encoder_only.py B4 get_additional_cg_support
cast(AttentionSpec, group.kv_cache_spec), vlim/v1/worker/gpu/attn_utils.py BX~
cast —H R, HXEAKE,

5. BIF5AENAR: TMRAXHEE, BIEFEA pre-commit run -a —hook-stage manual
mypy-3.10, mypy 3#&3¥; PR body B Do NOT merge until #49570 merges, &N+
SRIRER #49570,

REEF:

« vlim/v1/attention/backend.py (#3k SEFE A1/53; KA source; £R core-logic; &5
AttentionMetadataBuilder.init, AttentionMetadataBuilder.get_cudagraph_support) :
BATEWMR: AttentionMetadataBuilder L &AL _init_ 5
get_cudagraph_support Z3M AttentionSpec #5 A KVCacheSpec, FHEFHIAE
TYPE_CHECKING & A, RETBEEFA FEATNA M,
vlim/v1/attention/backends/linear_attn.py (13 SEE A JE3%; F 5| source; ER
dependency-wiring; %5 LinearAttentionMetadataBuilder.init,
BailingLinearAttentionMetadataBuilder.get_cudagraph_support) : BR7T " LREMWT
FRUKE + MIFRIBATE assert" BIFRAESERN, LinearAttentionMetadataBuilder 5
BailingLinearAttentionMetadataBuilder 25| & £F3EUWE S override IREFFIER o

vlim/v1/attention/backends/mamba_attn.py (&3 SEFEHE3; 25| source; LR
dependency-wiring; 5 BaseMambaAttentionMetadataBuilder.init) : mamba Fikhh
% # 3 BaseMambaAttentionMetadataBuilder B9#3ESEUKE RN MambaSpec M
assert, & gdn/mamba2 Z4MNFA mamba EiEEKE =,

vlim/v1/attention/backends/flashinfer.py (#i3k T EAJ/G3; 5| source; HEAR
dependency-wiring; %5 FlashInferMetadataBuilder.get _cudagraph_support) :
review TR E & X4 : FlashInferMetadataBuilder.get_cudagraph_support &% A
KVCacheSpec, HIZIAAAREAIEIE AttentionSpec BITLBE LR, EiBE KVCacheSpec
IE B B BT I

vlim/v1/attention/backends/gdn_attn.py (3R 5F&E S ; 25| source; EH
dependency-wiring; 5 GDNAttentionMetadataBuilder.init) :
GDNAttentionMetadataBuilder ¥3&53UK%E A MambaSpec, MR assert FFTILELE
iR, B=AWEBR assert BEHZ—,

vlim/v1/attention/backends/mamba2_attn.py (#&3k SEFE N E3; %5 source; LR
dependency-wiring; 5 Mamba2AttentionMetadataBuilder.init) :
Mamba2AttentionMetadataBuilder #3524k B AttentionSpec WKF A MambaSpec, 58
X mamba?2 Jaims LB URE,

vlim/v1/attention/backends/flash_attn.py ({3 SEEHE3%; L5 source; H£&R
dependency-wiring; 5 FlashAttentionMetadataBuilder.get_cudagraph_support) :
FlashAttentionMetadataBuilder.get_cudagraph_support &% A KVCacheSpec, &34
FRBLHY override Z2—,



vlim/v1/attention/backends/mla/indexer.py ({3t SEE A E3%; %8| source; LR
dependency-wiring; %5 DeepseekV32IndexerMetadataBuilder.get_cudagraph_suppo
rt) : DeepseekV32IndexerMetadataBuilder.get_cudagraph_support 75 A
KVCacheSpec, /& MLA indexer B{28J override &L,

vlim/v1/attention/backends/hpc_attn.py (3R SEEAE3; £5| source; £R

dependency-wiring; %5 HpcAttnMetadataBuilder.get_cudagraph_support) :

HpcAttnMetadataBuilder.get_cudagraph_support #%3% A KVCacheSpec, #&#F HPC &

SRE R X T E EEN mypy,

« vlim/v1/worker/gpu/model_states/encoder_only.py ({E3k AEIRZ; 25 source; LKA
data-contract; 5 EncoderOnlyModelState.get_additional_cg_support) : #[&
cast(AttentionSpec, group.kv_cache_spec), BEXKRFERAARRENEEZSE,
BERE cast BT mypy.

« vlim/v1/worker/gpu/attn_utils.py (3R $4TE; 35| source; FEH core-logic) : 5

encoder_only.py EEERAA & cast BfR, ELXRTEHATRBEELREik,

vlim/model_executor/layers/attention/mla_attention.py (#ik R E: K5| source; 3£

A data-contract; &5 MLACommonMetadataBuilder) : 1&k#E PR body,

MLACommonMetadataBuilder E3R AttentionSpec £ &kiriE, ZIRE

num_kv_heads/dtype EFEH KV Gk,

« vlim/v1/attention/backends/turboquant_attn.py (3R SEE HE%H; L8| source; EH
dependency-wiring; &5 TurboQuantMetadataBuilder) : {&#& PR body,
TurboQuantMetadataBuilder EiR AttentionSpec EFZAE, BTitER KV HRFBENE
W5 3o

« vlilm/model_executor/layers/attention/chunked_local_attention.py (#3k ERIE . 25|

source; ER data-contract; &5 ChunkedlLocalAttentionBuilder.get_cudagraph_sup

port) : ChunkedlLocalAttentionBuilder.get_cudagraph_support &% &k KVCacheSpec,

BRI BE R AttentionSpec S,

KBS AttentionMetadataBuilder.init, AttentionMetadataBuilder.get_cudagraph_supp
ort, LinearAttentionMetadataBuilder.init, BailingLinearAttentionMetadataBuilder.get_cud
agraph_support, BaseMambaAttentionMetadataBuilder.init,
MambaZ2AttentionMetadataBuilder.init, GDNAttentionMetadataBuilder.init,
FlashAttentionMetadataBuilder.get_cudagraph_support,

FlashInferMetadataBuilder.get_cudagraph_support,
HpcAttnMetadataBuilder.get_cudagraph_support,
DeepseekV32IndexerMetadataBuilder.get_cudagraph_support,
ChunkedLocalAttentionBuilder.get_cudagraph_support,
EncoderOnlyModelState.get_additional_cg_support

REIRED R B

vlim/v1/attention/backend.py

BEANTE MR AttentionMetadataBuilder 3% 28 _ init_ 5 get_cudagraph_support
SHM AttentionSpec BB KVCacheSpec, FH R EAE TYPE_CHECKING &N, RZET



BEEFARFRIENA M,

# vlim/v1/attention/backend.py

class AttentionMetadataBuilder(ABC, Generic[M]):
"SERATKRFEMERMEEL: ZBEREASE (FlashAttention,
Mamba, Linear %) 3&:{-FRICAE 8 A HE RINI A NEFTE T,

@abstractmethod
def _init_ (
self,
kv_cache_spec: "KVCacheSpec", # 2 E R F AR FTHIAR LR
# AttentionSpec 5 MambaSpec & KVCacheSpec TR B LR,
# BRRE & TRAERITERR. &EHE B AttentionSpec,
# % mamba/linear & SSM &30 s bR IR A,
layer_names: list[str],
vlim_config: "VIImConfig",
device: torch.device,

self.kv_cache_spec = kv_cache_spec # iZIREIESZ B LR

# BEZEA KVCacheSpec, FEEH “kv_cache_spec: MambaSpec™
# BRFMEIKRE, BRFERNZITE assert,

self.layer_names = layer_names

self.vlim_config = vlim_config

self.device = device

@classmethod

def get_cudagraph_support(
cls: type["AttentionMetadataBuilder"],
vlim_config: "VIImConfig",
kv_cache_spec: "KVCacheSpec", # ;& : classmethod Z mypy B
# override (Liskov) &%, FIXEFBHEFH AttentionSpec
# SEER [override] 17, EBLEELFE KT R KVCacheSpec,
#5 _init_ BERIERFIK

) -> AttentionCGSupport:
""IRERIZ builder 228y cudagraph X¥FE&H|, "
return cls._cudagraph_support

viim/v1/attention/backends/linear_attn.py

BRT " BRBMHEEIMKE + RIFRZEITEH assert" BIARESER,
LinearAttentionMetadataBuilder 5 BailingLinearAttentionMetadataBuilder %%\ & & #3&
WKkE5 override BT FMIE .

# vllm/v1/attention/backends/linear_attn.py
class LinearAttentionMetadataBuilder(AttentionMetadataBuilder[LinearAttentionMetadata]):

kv_cache_spec: MambaSpec # EH TR EEURE LB B MR,
# BB M3 B BB assert isinstance(kv_cache_spec, MambaSpec),



#BHSEAAZINENTRIEAEE, BTHRERREE,
reorder_batch_threshold: int = 1
_cudagraph_support = AttentionCGSupport. UNIFORM_SINGLE_TOKEN_DECODE

def _init_ (
self,
kv_cache_spec: MambaSpec, # F3£#3E5 58k Bl MambaSpec:
# Z¥E _init_ BZEFHN KVCacheSpec,
# i __init_ % Liskov override BEAR, TTURLKE,
layer_names: list[str],
vlim_config: VlimConfig,
device: torch.device,

super().__init__(kv_cache_spec, layer_names, vlim_config, device)
# XBERBEEMAMUKERS, self.kv_cache_spec B& MambaSpec,

def build(
self,
common_prefix_len: int,
common_attn_metadata: CommonAttentionMetadata,
fast_build: bool = False,

) -> LinearAttentionMetadata:
query_start_loc = common_attn_metadata.query_start_loc
seq_lens = common_attn_metadata.seq_lens

# self.kv_cache_spec T build @2 LR A %MA MambaSpec,
# T EEEE AN mamba_get_block_table_tensor, mypy FEiRit.
state_indices_tensor = mamba_get_block_table_tensor(
common_attn_metadata.block_table_tensor,
common_attn_metadata.seq_lens,
self.kv_cache_spec,
self.vllm_config.cache_config.mamba_cache_mode,

)[:, 0]

num_decodes, num_prefills, num_decode_tokens, num_prefill_tokens = (
split_decodes_and_prefills(
common_attn_metadata, decode_threshold=self.reorder_batch_threshold

attn_metadata = LinearAttentionMetadata(
num_prefills=num_prefills,
num_prefill_tokens=num_prefill_tokens,
num_decodes=num_decodes,
num_decode_tokens=num_decode_tokens,
query_start_loc=query_start_loc,
seq_lens=seq_lens,
state_indices_tensor=state_indices_tensor,



return attn_metadata

vlim/v1/worker/gpu/model_states/encoder_only.py

H IR cast(AttentionSpec, group.kv_cache_spec), REXBEERARFENEERSE,
ABEE cast BRI mypy,

# vlilm/v1/worker/gpu/model_states/encoder_only.py

def get_additional_cg_support(self) -> tuple[AttentionCGSupport, str | None]:
# encoder STENBEXEME, H cudagraph ZEXMELSE FIRZ runner,
support = AttentionCGSupport. ALWAYS
backend: str | None = None
for group in self.encoder_attn_groups:
builder = group.get_metadata_builder(0)
# group.kv_cache_spec B9ERIFE KVCacheSpec, EEIKTEE
# FEEE cast(AttentionSpec, ...), EIEFE(ERT,
cg_support = builder.get_cudagraph_support(
self.vllm_config, group.kv_cache_spec

)
if cg_support.value < support.value:
support = cg_support
backend = group.backend.__name__
return support, backend

TFiL X rgde

it & A& viim/vl/attention/backends/flashinfer.py B get_cudagraph_support (
line 898) ., hmellor SEEF|FTA KM override FRFA T £ 2 KVCacheSpec MIEL G E
RER . HEEE mypy AAFFEFEN, hickeyma BRERZRES: 1) init_ % mypy
override #&&18 classmethod RE %, EEKTEEMN override BRI [override]; 2)
KVCacheSpec A ZIEM hint——FlashInfer SZIARBAEE UniformTypeKVCacheSpecs (
AttentionSpec B9JL3) BT IE AttentionSpec B9 mamba spec, |IBARES LFRZBERE;
3) AR SMENE: gpu_model_runner.py:7156 A NHZFE A KVCacheSpec By
KVCacheGroupSpec.kv_cache_spec, HINALRAE cast A wiFRN; 4) YZRIEESL
% spec KRBz ARMY, KAKERNR, [BEXLAEA builder (& out-of-tree) HEmME—/NER
3, M@ runner FHHBEM type[AttentionMetadataBuilder], ESTRA ST 2235, Eib:
hmellor ZR MR casts, hickeyma T 59eaa59 BEEIE, KEJE hmellor #EE AN,

. get_cudagraph_support AT %—K 5% A KVCacheSpec MR B & EimEL M (design):
Z—ik5% 3| KVCacheSpec, IHEHEIAA & cast; hmellor ZXKMIFR casts /&, hickeyma
T 59eaabq Rk, KEJE hmellor #EE X

R 5 B

. NS
1. SR EIRERBEIR (AE) : out-of-tree By backend &F1b
AttentionMetadataBuilder B override get_cudagraph_support Bt Bf



AttentionSpec, HBH mypy &3 Liskov error, E#&5 3| KVCacheSpec, PR body
EX IS IZRR, BT AR ZR M,

2. ENRFAR: body BA#E Do NOT merge until #49570 merges, %)% &8l =] RE5|
ANER O B s R R,

3. BB assert BIARMMERI L : =4k assert isinstance(kv_cache_spec, MambaSpec)
W, STRABAERNLRRE; (8 assert (RATFTEBURE, SLFrAAEE (
gpu_model_runner. attn_utils. encoder_only) {RiEfEANER EH, EYVIXFEAK,

4. MREBE: TR XHEEE, #—RIER mypy #SKRE, BTRITARKES;
MIERE TR, BEERESAARKSTRHEZENRIER, - W AP S5ET
B SATARN, SEEMNIEERE, XNALKE: v ERABHE spec XRRAE
MR, gdn/mambal/linear G B EZE/TH assert, MIFRT encoder_only.py 5§
attn_utils.py #&L cast, mypy 12X SSM E3gM " i " TR EN, WHEPA: #sL
T " AEEFHRI KVCacheSpec, FEFHEIK spec” HERER, 5
single_type_kv_cache_manager.py ¥& Manager BIHSEXFF, A vl B4 SSM/MLA
Jadm It RO BRI, XIMR backend fEENZ— KA BWNERZAKE, ¥meE
BE VI ZRAERN 14 N, - RRtrie: SMERERERBR , TMRAXGEE ,
KRAE PR &N, BROELRATE

RERIREE

« PR #48770 [2/N][Attention] Enable masked MHA for sparse MLA prefills: EA vl 7T &
HEE MLA BZ2095%50, B & flash_attn/mla_attention ERE M, HAK
AttentionMetadataBuilder £ RA A B BJE B ARUTEEEM

« PR #50293 [Model Runner V2] Enable encoder token classification: [&4 mrv2/GPU
worker BRIZH93%EM, A& PR 7 viim/vl/worker FTHRERAELR, —FHHEZ Model
Runner V2 BE#E &,

« PR #48408 [KV Connector] Add per-layer canonical KV page mappings for
parallelism-agnostic offload: EJ& v1 KV cache 0 5% REPEIIKE, & PR KN
KVCacheSpec/AttentionSpec/MambaSpec D E5 KV #0O&RitEIR,



