PR #51108 Z&RLE

vlim-project/vlim
[BugFix][KV Cache] Fix hybrid prefix caching with hidden-state extraction
&FFEtIE]: 2026-08-06 14:42

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/51108
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- —A)iE: B E hidden-state ZHEEWITREASMBRERE RS ENBENAAR

< EESE: BEEREIE, b PRETTHAN " BRALBERSBESHRBANAR AR " =
J3f& £ : EngineCore £BEE cache_config.block_size BIBtF4TA S kv_cache_utils 3
Wi 4B 2 B PR IR R, B2 BB (AEIARBRIELRR. A GCD BEFARKIEER
M) £ V1 hybrid KV cache I TRRITA EHESENMME; R XZF ivanium FHH
follow-up: ¥ GCD ZHEH—UKSk#t resolve_kv_cache_block_sizes,

THRES B

PR body £ILT main X BsIAE: AssertionError: Each KV cache group's real
block_size must be divisible by hash_block_size. block_sizes=[544, 544, 544, 544,
181], hash_block_size=98464, FEARTE Hi1Z5E1RE #50991 (Mamba BRIAR A prefix
cache) 5| A\. ZJY0516 F Issue FHieHHIREZOEN: 1 feel like we should consider
hidden spec when we caculate block size for mamba and full attention, B hidden B

block_size BT HE XA 5 HMARTHERXAR, BRBREFT,

SRR

1. REZEAL: resolve_kv_cache_block_sizes (viim/v1/core/kv_cache_utils.py) = ¥kt
Mamba B2 BEHIRERMENSZH 2 g.kv_cache_spec.block_size =
cache_config.block_size; i EngineCore N kv_cache_manager.py &8
cache_config.block_size EE NFFA 4 block_size BIE/IME, FIA
HiddenStateCacheSpec (181) J&, align X Mamba (544) #iRF|IAIE align, %K
EI3R3IRE (scheduler_block_size, scheduler_block_size), H & scheduler_block_size =
lcm(544, 544, 544, 544, 181) = 98464, AR coordinators Wig 544 % 98464 |=
0 Ao

2. BEH B LMK g.kv_cache_spec.mamba_cache_mode = "align", BEiFExRX
RIUTEE, FEERBEEERRIMEEERT LM cache_config.block_size,

3. ¥4 £ hidden & block_size 3#£EX: get kv_cache_groups ##3& group_block_size =
math.gcd(*(g.kv_cache_spec.block_size for g in groups)), 3 FR# helper
_largest_divisor_at_most(value, limit) BRR#A G token LRERAERET, Kil
hidden AR BEEMREMAE; RIBHIE logger.info #ithFTi%k block size 5&TURFF T
/ BAEE (#m block size 136 BB % 278528 F B 25%) o



4. MRE TIEEEE: I CPU #M test_hidden_state_group_preserves_hybrid_prefix_ca
che_granularity (tests/v1/core/test_kv_cache_utils.py) , ¥i& FullAttentionSpec +
MambaSpec(align) + HiddenStateCacheSpec ZE##&, Br= hidden 22
block_size==136 E resolve_kv_cache_block_sizes RE (544, 136); #XAFEHEE lint
BE. WLENLE, UT BES5 main &3, PR body MiiA e2e R HE,

R

« vlim/v1/core/kv_cache_utils.py (#3k KV &7 ; 35| source; A core-logic; &5
_largest_divisor_at_most, get_kv_cache_groups, resolve_kv_cache_block_sizes) : #%
WM& E X 88K resolve_kv_cache_block_sizes # Mamba 3E align ¥|E &M, F&E
get_kv_cache_groups A HiddenStateCacheSpec ¥EERREEFREMLARY block_size, #t
¥ largest_divisor_at_most 5R#EF T HE,

. tests/v1/core/test_kv_cache_utils.py ({3 Z7MR; 27| test; LA test-coverage;
45 test_hidden_state_group_preserves_hybrid_prefix_cache_granularity) : $3g =3
#I| test_hidden_state_group_preserves_hybrid_prefix_cache_granularity, ¥&#a S 3,

544/181 ARl BRI REH BB EEHNSHES block size BBITE R,

XS _largest_divisor_at_most, get_kv_cache_groups,
resolve_kv_cache_block_sizes, test_hidden_state_group_preserves_hybrid_prefix_cache_
granularity

KR BR

vlim/v1/core/kv_cache_utils.py

& B X 1BBK resolve_kv_cache_block_sizes H Mamba 3E align #|E &M, HE
get_kv_cache_groups # & HiddenStateCacheSpec EEXREEEFREMLAE] block_size, ¥
_largest_divisor_at_most 5R#EF ¥ HE.

def _largest_divisor_at_most(value: int, limit: int) -> int:
# M limit [T &M, RE value & [1, limit] RRERAKEF
# value, limit #8& KV cache block R¥ (EMEHAA) , BERSEBEARAILX,
# AMPRESR, FAREEEES RNRERI A,
for candidate in range(min(value, limit), 0, -1):
if value % candidate ==
return candidate
return 1

def get_kv_cache_groups(vlim_config, kv_cache_spec):
# %38 HiddenStateCacheSpec Rk, #BAEEA1EE attention BEMTIE L —,
hidden_specs = {
k: v for k, v in kv_cache_spec.items() if isinstance(v, HiddenStateCacheSpec)
}
filtered_spec = {
k: v for k, v in kv_cache_spec.items() if not isinstance(v, HiddenStateCacheSpec)
}
# ... 4 attention/mamba D AZBBAFELRET ...



groups = _get_kv_cache_groups_uniform_page_size(filtered_spec)

# hidden B 5 BEA BRIFEMRKX AR, TN resolve_kv_cache_block_sizes i+ H#
# hash_block_size (&#8y GCD) ST A% hidden AR, BT EENE AR,
if hidden_specs:
common_page = get_uniform_page_size([g.kv_cache_spec for g in groups])
# HAAH block size B9 GCD, hidden B block size 25T HEF,
group_block_size = math.gcd(*(g.kv_cache_spec.block_size for g in groups))
for name, spec in hidden_specs.items():
per_token = spec.num_kv_heads * spec.head_size * get_dtype_size(spec.dtype)
max_block_size = max(common_page // per_token, 1)
# AT ETREERMNN token 1, XRIFEBRAR,
new_bs = _largest_divisor_at_most(group_block_size, max_block_size)
wasted_bytes = common_page - new_bs * per_token
logger.info(
"Using block size %d for hidden-state cache layer %s;
"page alignment wastes %d bytes (%.2f%%) per block",
new_bs, name, wasted_bytes, wasted_bytes / common_page * 100,

)
aligned = replace(spec, block_size=new_bs, page_size_padded=common_page)
groups.append(KVCacheGroupSpec([name], aligned))

return groups

# resolve_kv_cache_block_sizes F %X Mamba #|¥rf&IE,
scheduler_block_size = math.lem(*group_block_sizes)

# Mamba A7EIE align R T RANGFEERR—IK, SBIRERE, ERRIPAEHRA/N,
# REEFE A block_size != cache_config.block_size #I¥7: EngineCore &8
# cache_config.block_size EE AFTA AR &/IME, hidden BEIEXAMERIAR,
# 83K align R Mamba #IE¥| A IE align (XEZE block_sizes=[544, ..., 181] KtiRsE
# hash_block_size=98464 B9JRH) ., BEIEFE group spec BB mode Ef2fE,
if any(

isinstance(g.kv_cache_spec, MambaSpec)

and g.kv_cache_spec.mamba_cache_mode != "align"

for g in groups

return scheduler_block_size, scheduler_block_size

tests/v1/core/test_kv_cache_utils.py

3 EYIEN test_hidden_state_group_preserves_hybrid_prefix_cache_granularity, ¥
S 544/181 R ERZRARIEBERENDAS block size MITER,

def test_hidden_state_group_preserves_hybrid_prefix_cache_granularity():
block_size = 544
# FullAttentionSpec EBTHE K F1V, TUAR/INA 544 * 1 * (512 +512) * 2= 1,114,112 FF,
full_spec = FullAttentionSpec(
block_size=block_size, num_kv_heads=1, head_size=512, dtype=torch.bfloat16,

)

mamba_spec = MambaSpec(



block_size=block_size, shapes=((557056,),), dtypes=(torch.bfloat16,),
mamba_cache_mode="align",

)
# hidden BE& token EE 3 * 1024 * 2 = 6144 F31, 544 * 6144 > TR/,
# ANEREREE] 181, (B 181 TREREMAN 544, SR 544 WWEF,
hidden_spec = HiddenStateCacheSpec(
block_size=block_size, num_kv_heads=3, head_size=1024, dtype=torch.bfloat16,

groups = get_kv_cache_groups(
_grouping_config(),
{"model.full_attn": full_spec, "model.mamba": mamba_spec, "cache_only_layers.0": hidden_
spec},

hidden_group = next(
g for g in groups if isinstance(g.kv_cache_spec, HiddenStateCacheSpec)

)
# 544 1 181 UANERAHETE 136, BE /5 block_size KA 136,
assert hidden_group.kv_cache_spec.block_size == 136

kv_cache_config = KVCacheConfig(num_blocks=1, kv_cache_tensors=[], kv_cache_groups=
groups)
vllm_config = SimpleNamespace(
cache_config=SimpleNamespace(block_size=16, enable_prefix_caching=True, prefix_match_
unit=None),
parallel_config=SimpleNamespace(decode_context_parallel_size=1),
kv_transfer_config=object(),

)

# AR 544 5% 136 WA BER, RIBEFNERUKRE,

assert kv_cache_utils.resolve_kv_cache_block_sizes(kv_cache_config, vlim_config) == (544,
136)

WIe X AF1E

1. HIWAAESIN: ZJY0516 Fikk mamba HBTRMKMBEM, geanlin AARRE (
EngineCore £/ E & cache_config.block_size &A% /IME, hidden BAEERKE
181 B3 align XM= H) , AN mamba_cache_mode |= "align" B4,

2. helper f8ft: ZJY0516 ZINALMMAF LM, geanlin R4,

3. MMM ZIY0516 BRI block size SHRAREHAZ, gecanlin B4

4. JFHLEM: ivanium ZEiXA resolve_kv_cache_block_sizes() 4— GCD £%, B1F
follow-up, RFEZEX PR,

« Mamba 3E align H¥r &4 2T EEEEK (correctness): REBEK, XA
mamba_cache_mode = "align" EEERRXERE, Efapk,

« _largest_divisor_at_most SZELE (style): gcanlin RAfE1LEIX,



« hidden E block size 5R%H ABFBITT WM E (design): gecanlin BE4MNE logger.info, it
block size. JREFFTH5BE A .

« GCD ¥ %—3| resolve_kv_cache_block_sizes (design): 4~ PR {R&FIIK, E1E
follow-up &—E#,

R 5 B
o NS

1. BB RZEE : get_kv_cache_groups 5 resolve_kv_cache_block_sizes & V1
hybrid KV cache 2B ZH, EFRMEES hybrid RE B )5 R EIERME,

2. ARSI S BEIKE cache_config.block_size AR EE W T, RLEEEST
RRAETHMBEANAK T, FEHELE)T,

3. Z[EJR%: hidden & block_size M 544 F£3 136 (BT 4 A token) , SR¥ 25% M
KE, BERARES token 6144 FHHWEANRMRE,

4. BFFE: largest_divisor_at_most A O(min(value, limit)) MR, (BB sHHA A
BB/, TTRRE,

5. MRAEZX: BRMXA CPU 8B, REBEZZ FHXESZHEAR e2e; mamba_cache_mode F
BRIEXEAERERISEF., - FW: PRER: BERHA hybrid KV cache (& Mamba
Z) + hidden-state extraction (#m cache_only_layers & speculative ZHEE) &
AE main 2 X TERENER, RE #50991 BRiAR A Mamba prefix cache = A
M, FERIFABEFLIRAE (136 token) o T hidden-state BERERm (%%
FAXFE hidden_specs JE=BF#HN) o WRIAT APl BBEZXE, A KV cache KAZE 1
RHTERARKITSE, BE GCD H—EMK follow-up, - REAME: ROEER
2, paARE)IEE  RAERRSRE | KIEINFEIEX , EANEIINR

KRRk

« PR #50991 [Mamba] enable prefix cache by default: & PR E#E & #50991 5| A=
U3, PR body BR#e& RS #50991 51N

« PR #51113 [Bugfix] Keep mamba align prefill chunks block-aligned past
last_cache_position: B Mamba align &=\ RIZREGF IEFIEE E KL, #HH X hybrid
KV cache B9X5+5 2 3kiZ 15,

« PR #51100 [Bugfix] Fix Mamba all-mode CPU offload boundary alignment: & A
Mamba cache #EITFF bugfix, 5§ block R~ / R AFRMEANARABE,

« PR #50276 [Bugfix] Fix packed KV block zeroing stride: F& V1 KV cache IE#atE
bugfix, # & block BE S5 U AFREBHREEE,



