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PATHE
- —AE: FIAM KV ITEMKE, spec @FLLEkIE
- WEDME: EEFEIL, LHXE customize_spec WIEHHTFRiIT—EF 47 T Y RIEMA

RE&LBHR (BIRBEEME spec) , FRRBERBERBEART T st ik,
review F R IBGEIR R NIRRT WEEM T LRHERRARASNERE,

ThRES EAL

RFC #42082 $8H LAl attention EimFEIEXf#IE ERFEE KV cache 7/, K
KV-connector XA 75 is_mamba / is_mla #5&, #F5EHEZEE. & PR LiBITRRN
KiRM spec BRIE, RAWABECHEMEAM, £ spec RAMEKIE, AL B, H, N, C]
ER R SAEE,

SRR

1. AttentionSpec EMITEFEH G— @ A/NESR (viim/vl/kv_cache_interface.py) : #7
¥ num_head_slots (BT @ H) fo state_content_bytes (B#ETWE C) , &
__post_init__ F2RIA head_size_v = head_size; unpadded_page_size bytes A
num_heads * storage_block_size * state_content_size_bytes; real_page_size_bytes FX
AHF L, FE KVQuantMode MEA TURBOQUANT 4k K8V4 / 4BIT_NC /
K3V4_NC / 3BIT_NC m#,

2. 5] N\ AttentionBackend.customize_spec #F (vlim/v1/attention/backend.py) : BRIAJR
#3R[E spec; FlashInfer (NVFP4 ¥ K/V #HKFEA head slot) . Triton (
per-token-head Bt fp32 scale) . TurboQuant (K+V &3 & slot) fn
MLACommonBackend (per-token-head $T®8%5 fp8_ds _mla 656 FHMEFE) L ES.

3. BREEXHEEAN#TF: viim/model_executor/layers/attention/attention.py B
get_kv_cache_spec ¥E SW 4% 33 customize_spec i+ EH token TWE A/, FMIFR
turboquant #F¥|; vlim/platforms/interface.py B9 per_token_page_bytes 5
_align_hybrid_block_size #2894 customize_spec It & (review #5H&¥BIR, EL4LR
AT o

4. MIFR TQFullAttentionSpec 5A8%FM: single_type_kv_cache_manager.py #[&
TQFullAttentionSpec M, tests/v1/test_kv_cache_spec_registry.py 85 Mo



5. MIRECE: tests/v1/core/test_kv_cache_utils.py 25/
TritonAttentionBackend.customize_spec 38iF per-token-head X/\;
tests/quantization/test_turboquant.py 5 test_dsv4_packed_zeroer_geometry.py 3&E

MITREA A N,
R

« vlim/v1/kv_cache_interface.py (#3k &%&F#HDO; 5| source; £ core-logic; F&
post_init, num_heads, state_content_size_bytes, real_page_size_bytes) : W E X
f: AttentionSpec 3Ein num_head_slots / state_content_bytes ITHEFE, TTEA/NE
—#5, ML TQFullAttentionSpec, KVQuantMode 3542

vlim/model_executor/layers/attention/attention.py (#3k 3T & AHE: 25| source; L&
data-contract; 5 get kv_cache_spec) : get kv_cache_spec & SW 4% & H
customize_spec itETUE A/, MR turboquant 45H 0%, ZEREZABFHXEAN
O,

vlim/v1/attention/backends/flashinfer.py ({3 ST &N E34; L5 source; H£R
core-logic; 5 customize_spec) : FlashInfer Ei##13¥¢ customize_spec, ¥ NVFP4
FTRARKEFSHE, BEMAMITEAEE R,

viim/v1/attention/backend.py (3% E35E 3 ; 5| source; FEH core-logic; &
customize_spec) : EX customize_spec #FHIEIE, HiBAEIERN IR FEE APl B9 EAL,
vlim/model_executor/layers/attention/mla_attention.py (&3t MLA B 25| source; %
A data-contract; &5 customize_spec, get_kv_cache_spec) : MLACommonBackend
3N, customize_spec, XIE per-token-head EfLITHE, FH7E get _kv_cache spec # A
fp8_ds_mla &# 656 F¥H state_content_bytes,
vlim/v1/attention/backends/triton_attn.py (#3k SEE A E3%; %5 source; LR
core-logic; 5 customize_spec) : TritonAttentionBackend #3% customize_spec, ¥4
per-token-head EHBINEX fp32 scale it A state_content_bytes,

vlim/v1/attention/backends/turboquant_attn.py ({3 ST E A E#4; HF source; LR
core-logic; 5 customize_spec) : TurboQuantAttentionBackend #73g
customize_spec, VA TurboQuantConfig 1+& slot K/NF & state_content_bytes, %
RAZM FREY TQFullAttentionSpec,

vlim/platforms/interface.py (#3k F&E; K| source; EA dependency-wiring; &5
per_token_page_bytes, _align_hybrid_block_size) : & Bt 8] TT@IREHEAN
customize_spec, review I H = ABOR, BEHIERANTT
vlim/v1/core/single_type_kv_cache_manager.py (iR EHEIE; K7 source; EH
core-logic; 5 register_all_kvcache_specs) : #F TQFullAttentionSpec B MM,
A% spec XEMIFR, TurboQuant T i A/NKHEIE AT,

. tests/v1/core/test_kv_cache_utils.py ({3 Z7MIR; 27| test; EA test-coverage;
5 test_unpadded_page_size_includes_per_token_head_scales) : MR A ET
TritonAttentionBackend.customize_spec BiE per-token-head TR A/, FHMBRABEAE
B AT BRI,



X855 customize_spec, num_heads, state_content_size_bytes,
unpadded_page_size_bytes, real_page_size_bytes, post_init, get_kv_cache_spec,
per_token_page_bytes, _align_hybrid_block_size, merge

KR BR

vlim/v1/kv_cache_interface.py

O B AttentionSpec 30 num_head_slots / state_content_bytes 3 T®EFE, Tl @
KNE—HS, M TQFullAttentionSpec, KVQuantMode 342

@dataclass(frozen=True, kw_only=True)

class AttentionSpec(KVCacheSpec):
# EMFE: KV k#H LEE. dtype &
num_kv_heads: int
head_size: int
dtype: torch.dtype
head_size_v: int = None # type: ighorelassignment]
kv_quant_mode: KVQuantMode = KVQuantMode . NONE
page_size_padded: int | None = None
indexes_kv_by_block_stride: bool = False
# UTANEE B EHRER customize_spec X7 :
# num_head_slots —— %% /& [B, H, N, C] 89 H (4 K/V 2RIk AEfLR)
# state_content_bytes —— &4 (head slot, state) BTHF T C
num_head_slots: int | None = None
state_content_bytes: int | None = None

def _ post_init__(self):
# head_size_v BkIA5 head_size f8[E; frozen dataclass E-E object.__setattr__
if self.head_size v is None:
object.__setattr_ (self, "head_size_v", self.head_size)

@property
def num_heads(self) -> int:
# T8 R FTREIEEA KV head MR E A head slot (0 NVFP4 B K/V 2 &)
# WA num_head_slots & & ZKABY num_kv_heads,
if self.num_head_slots is not None:
return self.num_head_slots
return self.num_kv_heads

@property
def state_content_size_bytes(self) -> int:
# B (head slot, state) BT FH; BERENLMEER,
# ENEERRBFZ KV B (head_size + head_size_v) * dtype K/,
if self.state_content_bytes is not None:
return self.state_content_bytes
return (self.head_size + self.head_size_v) * get_dtype_size(self.dtype)

@property



def unpadded_page_size_bytes(self) -> int:
# mMEAKNE—HES: H*N*C, H£d N 2 storage_block_size,
return self.num_heads * self.storage_block_size * self.state_content_size_bytes

vlim/model_executor/layers/attention/attention.py

get_kv_cache_spec ¥ SW 4% Bk A customize_spec IHETTE A/, MPFR turboquant 4#FH|
A%, REMEBEANBNTFHXABAOD,

def get_kv_cache_spec(self, vlim_config: VIImConfig) -> KVCacheSpec | None:
# ... BIERZE, encoder-only iR[E None ...
quant_mode = get_kv_quant_mode(self.kv_cache_dtype)
if self.sliding_window is not None:
#SW ZE: RN EFRAMBE, TELEFENE token TUE K/
shared_page = vlim_config.cache_config.skip_page_size_padded
#iTRAXBEMRAA, A customize_spec FHEITH/Z & token K/
sw_per_token = self.attn_backend.customize_spec(
SlidingWindowSpec(
block_size=1,
num_kv_heads=self.num_kv_heads,
head_size=self.head_size,
head_size_v=self.head_size_v,
dtype=self.kv_cache_torch_dtype,
kv_quant_mode=quant_mode,
sliding_window=self.sliding_window,
)
).real_page_size bytes
# RIFIT S HRNEFSIERIAZ block size
sw_block_size = _largest_kernel_block_within(
self.attn_backend, vlim_config, sw_per_token, shared_page, block_size
)
return SlidingWindowSpec(
block_size=sw_block_size,
num_kv_heads=self.num_kv_heads,
head_size=self.head_size,
head_size_v=self.head_size_v,
dtype=self.kv_cache_torch_dtype,
kv_guant_mode=quant_mode,
sliding_window=self.sliding_window,
page_size_padded=shared_page,
)
else:
# L8 full attention: E#ERE spec, ITRERHEIRERLIFT customize
return FullAttentionSpec(
block_size=block_size,
num_kv_heads=self.num_kv_heads,
head_size=self.head_size,
head_size_v=self.head_size_v,
dtype=self.kv_cache_torch_dtype,
kv_quant_mode=quant_mode,



)

vlim/v1/attention/backends/flashinfer.py

FlashInfer Ja3s##E customize_spec, ¥ NVFP4 ITRAIRKVICH, BEMAFAITRNAR
T~
@classmethod
def customize_spec(cls, spec: "AttentionSpec") -> "AttentionSpec":
""NVFP4 ¥ K fn V 4L 8 per-head fEAL: fpd #3E + fp8 block scales, "
# ZBAEATBEEHIE NVFP4, RIFLE
if spec.state_content_bytes is nhot None or not spec.kv_quant_mode.is_nvfp4:
return spec
# nvfp4_kv_cache_full_dim ¥ head_dim #8 X fp4 RGN REELE
hs_k = nvfp4_kv_cache_full_dim(spec.head_size)
hs_v = nvfp4_kv_cache_full_dim(spec.head_size_v)
assert hs_k == hs_v, "nvfp4 with asymmetric K/V head sizes not yet supported"
# K/V & & — head slot, Eit num_head_slots &l ;
# state_content_bytes HEA head slot B fp4 HBIEFEH K,
return replace(
spec,
num_head_slots=2 * spec.num_kv_heads,
state_content_bytes=hs_k * get_dtype_size(spec.dtype),
)

AR
AMD TA2Jf okorzh-amd 7 review HFH X : viim/platforms/interface.py #
_align_hybrid_block_size ZHEANEE & @RI +HHE—FH customize_spec B E, HEK
=4 (per_token page bytes. BRI TEH else 4%, attention.py B sw_per token) 1}
BE#iE .page_size_bytes, £EFRRAAENEA/NTAREITREN RN, LucasWilkinson EI£ "
good catch fixed in ..." FEBLEERIFPMBEE, B okorzh-amd R
test_unpadded_page_size_without_quant_matches_real_page B EXREE,
LucasWilkinson REHMFR. CI WieH njhill &7 test _dsv4 packed_zeroer geometry 8y
shape IR TBES A PR 48X, LucasWilkinson 3&3¥EIMRIERL; AndreasKaratzas #IA
AMD M —HIEHE,
. BB B RlIRETEJR customize_spec A (correctness): LucasWilkinson El£. "good
catch fixed in ...", FERLEIRK ab2a4342 P SFHREA =
. test_unpadded_page_size_without_quant_matches_real_page &8 (testing): #IA
Mk, FEAZONREITRAIRB Y spec FEELE X,
« Cl &K test_dsv4_packed_zeroer_geometry (correctness): MPERAXERIEK (+1 4T)
Cl %3R3,
« AMD CI EY3#IA (testing): AndreasKaratzas A& HIA "From AMD tests perspective,
everything looks good :)", PR &3,

R 5 B



c RFE: mMEANMTEZEE PR ER, EEEHREMAII customize_spec BRI A
, BRI KV cache RERTHIRE (40 review PRI =LIREER)
real_page_size_bytes AF|E /G, TPU F/asmTaEZ P (REHH TODO tric & ki)
o MR TQFullAttentionSpec # & % 45| AiER, EFHREIIABITREFAE IR,
fp8_ds_mla By 656 FHHABERILE mla_attention.py, XMAERARA (40 deepseek v4)
Bk, MEAE =R R

- ¥ PMEEE KV cache 2. TUA/MNMTE. £F8 A G4 (Flashinfer, Triton,
TurboQuant. MLA) URFEEBEEHFRM, XEHR NVFP4, per-token-head k.
TurboQuant. fp8_ds_mla WA F BERET AT/, FEXFE)T, MHEAMmE, XE KV
ZHEARVEMEEE—S, BRERTEL 6/N MEENFAEEAEIREN (#42449) B
MERA,

« RFeARiE: BAOTEA/MEEN , BRATFERAR , BEmRTAZTE , BENEREAR
— , Mk TQ spec T XS

KERBKL

« PR #51612 [4/N][KV-Cache Layout Refactor] Promote local KV cache specs via a
class-changing replace helper: H#ERE PR, 3| A replace_as #BhIR¥K, & PR £AHAE
Bl B hnFHARBIZALE

« PR #52148 [Attention] Fix FlashInfer SM12x prefill with sinks: PR &% 5| A& main
HNEXEWKEE, 5 Flashinfer EigtE%,



