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Hybrid full-attention + Mamba models require the full-attention cache block size to
align with the Mamba state block size; with block-size granular prefix matching,
effective cache-hit granularity is much coarser than what full attention could otherwise
support (PR body). This PR is the intentionally small first step toward finer-grained
prefix cache hits.
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1. KVCacheBlock ¥ &: ¥ vlim/v1/core/kv_cache_utils.py F#3&
_block_hash_num_tokens FE& & E M. set_block_hash A%, LLiLE hash BEH
token #, RAIo52REM.

2. BlockHashToBlockMap 3%&3&: FE vlim/v1/core/block_pool.py B BlockHashToBlockMap
A0 contain Ak, XIFESEMERICEIE T block_id BEHEE, BRI EN
get_one_block,

3. REBATFH: FE BlockPool.__init__ ¥3GH0 cached_block_hashes_by_block: dict[int,
set[BlockHashWithGroupld]], FA-FHREMRRIEA block STMEIFTA hash key, RIEFE
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4. RAHE cache partial_block: STHERARIBSEMBLE, ITEBE hash, GBS (
partial -> partial #+4&) FoRRoE2HRETHEIE, H &R BlockStored / BlockRemoved %
4,

5. BEEESE 4% I-E _remove_cached_block_hashes.
_emit_block_removed_events S4B A%, Bk eviction/reset Bt ZRExMIFRFTA 2R 4
entry,

6. cache_full_blocks 3&fe: YHFEMREFEIRSL hash B, LRI ZE B IMER
hash, 528X partial->full #%&.



7. MIREE: ¥ tests/v1/core/prefix_cache/test_partial_prefix_cache_primitives.py (
460 17) , BERUREHRER. KV F4. Bk, EHEHFEZR,; FEWREERH APL
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« vlim/v1/core/block_pool.py (#E3k B, KA source; R core-logic; &5 contain,
cache_partial_block, _get _partial_block_hash,
_get_partial_block_parent_hash_and_start) : Z B &S, #FHIE contain.
cache_partial_block. _remove_cached_block_hashes &A%, UKL R AL, ST,
A RIETM 5 EIE,

. tests/v1/core/prefix_cache/test_partial_prefix_cache_primitives.py (F3k BIZRE MR,
. K5 test; KA test-coverage; &5 _auto_init_hash_fn, make_request,
boundary_hash, cache_full_block_and_partial_tail) : @F MR X4, 2EEZH RS
. KV E. BREZHFGT, RIFZRLEENIERAN,

« vlim/v1/core/kv_cache_utils.py (3R KV ZHETR; 23| source; EA core-logic; &
block_hash_num_tokens, set_block_hash) : #2&7T KVCacheBlock By%k#ELEHy, Hrig
block_hash_num_tokens 5 set_block_hash, RIAEMIREEAE LRI,

. tests/v1/core/test_kv_cache_utils.py (3 KV THEMR; K7 test; KA test-coverage)
C BEMREEH APL, ¥ block.block_hash = block_hash &#A
block.set_block_hash(block_hash).

. tests/v1/core/test_prefix_caching.py (#3k RIBEFENIR; K7 test; KA
test-coverage) : BEMREEH API, ¥ block.block_hash = block_hash &i#A
block.set_block_hash(block_hash).

X5 BlockHashToBlockMap.contain, BlockPool.cache_partial_block,
BlockPool._get_partial_block_hash, BlockPool._get_partial_block_parent_hash_and_start,
BlockPool. remove_cached_block_hashes, BlockPool._emit_block_removed_events,
BlockPool._insert_block_hash, KVCacheBlock.set_block_hash,
KVCacheBlock.block_hash_num_tokens
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vliim/v1/core/block_pool.py

T BB XM, FE contain. cache_partial_block., _remove_cached_block_hashes
FHE, URRFEBGTHE, SARLIASEMEEHE,

class BlockHashToBlockMap:
"""Dictionary-like container for mapping block hash keys to cache blocks."""

def contain(self, key: BlockHashWithGroupld, block_id: int) -> bool:
"R E key B2 EMATRIFEE R block_ide "™
blocks = self._cache.get(key)
if blocks is None:
return False
# Y EA block £FH— hash BF, blocks & dict; TN EZEA KVCacheBlock
if isinstance(blocks, KVCacheBlock):



return blocks.block_id == block_id
if isinstance(blocks, dict):

return block_id in blocks
self._unexpected_blocks_type(blocks)
return False

# HM A% (get_one_block, insert, pop) RIFAZE

class BlockPool:
def _init_ (self, ...):
# ... BAWBL ...
self.cached_block_hash_to_block: BlockHashToBlockMap = BlockHashToBlockMap()
# FrE By R A BREY: B block_id BIEFMEIFTA hash key £4&
self.cached_block_hashes_by_block: dict[int, set[BlockHashWithGroupld]] = {}
# ...

def cache_partial_block(

self,

request: Request,

block: KVCacheBlock,

num_tokens: int,

kv_cache_group_id: int,

block_size: int,

) -> BlockHashWithGroupld | None:

"R —NBEEN block SEMERLRIZ hash, "

assert num_tokens % self.hash_block_size == 0, (
f'num_tokens {num_tokens} @ABEM hash_block_size {self.hash_block_size} ZF&"

)

# iTER R hash (B prefix-chain P EAE)

parent_hash, start_idx = self._get_partial_block_parent_hash_and_start(
request, block, num_tokens, block_size

)

if parent_hash is None:
return None

partial_hash = self._get_partial_block_hash(
request, parent_hash, start_idx, num_tokens, kv_cache_group_id

)

if partial_hash is None:
return None

# R iZ block BA hash (FHakak ), LEEIEHN

if block.block_hash is not None:
removed_hashes = self._remove_cached_block_hashes(block)
self._emit_block_removed_events(removed_hashes)
block.reset_hash()

# AR L KB

self._insert_block_hash(partial_hash, block, num_tokens=num_tokens)

return partial_hash

vlim/v1/core/kv_cache_utils.py



BT KVCacheBlock BO3KIBLER, #3E block hash num tokens 5§ set block hash, AR
AEMIR A R
@dataclass(slots=True)

class KVCacheBlock:
"""KV-cache block metadata."""

block_id: int

ref cnt:int=20

# JRA block_hash FE&

_block_hash: BlockHashWithGroupld | None = None

# F3: ¥ block_hash BE prefix token #k &, WM E/INTF block_size
_block_hash_num_tokens: int | None = None

@property
def block_hash_num_tokens(self) -> int | None:
return self._block_hash_num_tokens

def set_block_hash(
self,
block_hash: BlockHashWithGroupld,
num_tokens: int | None = None,
) -> None:
# &% block BFRIZEAEST hash, FiEEZE
assert self.block_hash is None and self._block_hash_num_tokens is None, (
“The block already has a hash. This should not happen."

)
self._block_hash = block_hash
self._block_hash_num_tokens = num_tokens

def reset_hash(self):
"""Reset the block hash when the block is evicted."""
self._block_hash = None
self._block_hash_num_tokens = None

e
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« PR #43468 [feature] [kv_offload] Self-describing KV events for OffloadingConnector:
% PR B3I NT KV =4 (BlockStored/BlockRemoved) #EZE, 4 PR #§
cache_partial_block {&K#3X e E 4R34 offloading FF A Lo



