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« —A]iE: DeepSeek V4 BENE O KV cache #%iF MR B 5 EUkL
- WEME: EB/KEIE, AHR prepend_n + free_blocks 8RR KL ITIA K
_validate_prefix_cache_retention_interval BIBIAREAER,, ZINFE DeepSeek V4 ASH
BUBEBHE OAER (0 Mistral) EIIEFREME, FHEENE retention HLEIHES E Mamba 48
(48] TODO) .

TN EES BAL

DeepSeek v4 prefix-cache ARFERM, FlE TP8 8xB300 L, KV cache BEAA
14.5 £ %, 1B5ZFF prefix-cache RBFETMF b, MEAMREKALE _MERREE
KB —/MAEKBIFF4E miss, MREZFTEREHE 0RO ERERKER, LSME RSN
RAZIFP ERNERIR, EEMALERALEGIR, HFAEEFEHEREEERLE S,

SRR

1. #3E prepend_n A% (vlim/v1/core/kv_cache_utils.py) : &
FreeKVCacheBlockQueue H#shn prepend_n, ¥3riEANZREAFILER, S5 EHB
append_n Xt#R.

2. free blocks X¥FRIEHEAN (vlim/v1/core/block_pool.py) : free blocks ¥ prepend
S8, A True BAMA prepend_n M3IE append_n,

3. remove_skipped_blocks 2 8H / T&FH- (vlim/vl/core/single_type_kv_cache_manag
er.py) : & SWAManager.remove_skipped_blocks HI35F k8o A
removed_uncached_blocks 5§ removed_cached blocks, A% %A free_blocks (o
Z1FIR prepend=True, HLEGIR prepend=False) ,

4. cache_blocks 13 retention_interval: SingleTypeKVCacheManager.cache_blocks #t
¥ retention_interval 53k, BRJEEH alignment_tokens; KVCacheCoordinator MER
EZE 1B VLLM_PREFIX_CACHE_RETENTION_INTERVAL #{£%4 4% manager,

5. SlidingWindowManager #%3F %275 # cache_blocks F1R#E retention_interval £
reachable_block_mask 3 cache_blocks_at_boundaries {X &7 $e T34 B (o
interval TR & —/ tail, HAXIRE &I replay boundary) »



6. FFRTERESIIE (viim/envs.py %0 VLLM_PREFIX_CACHE_RETENTION_INTERVA
L; vlim/v1/core/kv_cache_coordinator.py 7sin _validate_prefix_cache_retention_interv
al ¥#&3JE B A scheduler_block_size BIfE3k, URER BT REEHNEOA) .

7. BOMIRE % tests/vl/core/test_prefix_caching.py #7138 6 ANMRAR|, BEIREEE
. TRIEEL. BEWREFRAML. (R&HT boundary. MTP 3z, Z=RAFIRT ;

tests/v1/core/test_kv_cache_utils.py #738& test free_kv_cache_block_queue_prepend_n.

REEF:

« vlim/v1/core/single_type_kv_cache_manager.py (#£3k ZHFEFLE,; FKF| source; XH
core-logic; 5 free, cache_blocks, reachable_block_mask, remove_skipped_blocks)
C BOWIBIET B : free Au cache_blocks FiAE R EYREE S B (R B 6 f%;
SlidingWindowManager ## cache_blocks_at_boundaries X #F&F ML %,
vlim/v1/core/kv_cache_utils.py (13t ZHFT R, K5| source; FEH core-logic; &5
prepend_n) : #FH FreeKVCacheBlockQueue.prepend_n, SZHIREIEHEAN, EEUKMLE
R B H A,

viim/v1/core/block_pool.py (#Ek 3t : £5| source; £ core-logic; &

free_blocks) : free_blocks #7T3E prepend 28k, FH|ZNRIEAFT R, EFERF|IEM TR

5 BRI,

vlim/v1/core/kv_cache_coordinator.py (3% thifgs; 2£%| source; &

dependency-wiring; %5 _validate_prefix_cache_retention_interval, init) : #3g

_validate_prefix_cache_retention_interval &%k, EEIETEHFKE; £ _ init +fE

#2545 manager,

vlim/v1/core/kv_cache_utils.py (#3k MIR; 37| test; KA test-coverage; F5

test_free_kv_cache_block_queue_prepend_n) : SR AZWFAZ|HAE, HafR prepend_n IE

P R E R,

- tests/v1/core/test_prefix_caching.py (R&3R MR 27| test; £A test-coverage; &5
test_hybrid_local_kv_retention_interval_aligns_in_manager,
test_hybrid_local_kv_retention_interval_rejects_invalid,
test_hybrid_local_kv_retention_interval_survives_recycling, fill_request) : 2@
retention_interval BEMER, (¥, THE. IR, MTP. ZRAIIF)

« viim/envs.py (#3& FRBEE; KF source; A core-logic) : EX
VLLM_PREFIX_CACHE_RETENTION_INTERVAL 5% & & HERIAE,

X5 prepend_n, free_blocks, _validate_prefix_cache_retention_interval,
cache_blocks_at_boundaries, reachable_block_mask, free, cache_blocks

KBRS B EX
viim/v1/core/single_type_kv_cache_manager.py

BB EE : free A0 cache_blocks AIAMSREIILRER S Z A% 8]f%;
SlidingWindowManager #3% cache_blocks_at_boundaries X FiEIFMEE,

# vllm/v1/core/single_type_kv_cache_manager.py (SlidingWindowManager.free /% HE )
def free(self, request_id: str) -> None:



req_blocks = self.req_to_blocks.pop(request_id, [])
if not reg_blocks:

self.num_cached_block.pop(request_id, None)

return
# %A remove_skipped_blocks Y& &) & 1 P AR BIT A AR
self.remove_skipped_blocks(request_id, force=True)
# oBEANE (BER) fofrbds (Aigr) Bk
uncached = [b for b in req_blocks if b.block_hash is None]
cached = [b for b in reg_blocks if b.block_hash is not None]
# TEARATER|ZIRAFLIR, RABIERER, BRTRIER
if uncached:

self.block_pool.free_blocks(uncached, prepend=True)
if cached:

self.block_pool.free_blocks(cached, prepend=False)
# EREGF T

self.num_cached_block.pop(request_id, None)

viim/v1/core/kv_cache_utils.py

738 FreeKVCacheBlockQueue.prepend n, SZEIRRIEHEA, ZEEUKMLEFREER,

# vlim/v1/core/kv_cache_utils.py (FreeKVCacheBlockQueue.prepend_n)
def prepend_n(self, blocks: list[KVCacheBlock]) -> None:
"""Put a list of blocks at the front of the free list."""
if len(blocks) ==
return

# REBRY R E—NESZR (fake head ZJ5)
first_block = self.fake_free_list_head.next_free_block
assert first_block is not None, (

"next_free_block of fake_free_list_head should always exist

# 4% blocks EANEEER| fake_head 2 /5

prev_block = self.fake_free_list_head

for block in blocks:
block.prev_free_block = prev_block
prev_block.next_free_block = block
prev_block = block

# MR B —NRIZBHT blocks KE
prev_block.next_free_block = first_block
first_block.prev_free_block = prev_block

self.num_free_blocks += len(blocks)

vlim/v1/core/block_pool.py
free_blocks #7T3E prepend 28, BHITNRIEAT R, HEZFERF|EMT RS B EIKKEE,

# vlim/v1/core/block_pool.py (BlockPool.free_blocks)



def free_blocks(
self, ordered_blocks: Iterable[KVCacheBlock], prepend: bool = False
) -> None:
"""Free a list of blocks. The blocks should be ordered by their eviction
priority, where the first block will be evicted first.

Args:
ordered_blocks: A list of blocks to free ordered by eviction priority.
prepend: Whether to put newly-free blocks at the front of the free
queue to be prioritized for reuse.

blocks_list = list(ordered_blocks)
for block in blocks_list:
block.ref cnt =1
# RS AT EIEAIE null B3R
freed_blocks = [
block for block in blocks_list
if block.ref_cnt == 0 and not block.is_null

]

if prepend:
self.free_block_queue.prepend_n(freed_blocks)

else:
self.free_block_queue.append_n(freed_blocks)
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KV cache B9 S EILERIZ, FT3E prepend Sk BERS R A AR R (O IREIWAT 9, BEE
FBIEMIRINIA prepend=False RFFIBITA, ERFINREEEZ M attention L& (&
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2. MTP 4§7k4L3E: MTP R FEHIPEF — lookahead block, YRILMTRERTLE
ZFrA speculative decoding BE2E (W R[E K {H) , E#H MR,

3. BB AN VLLM_PREFIX_CACHE_RETENTION_INTERVAL &Fi& A IE
scheduler_block_size fZ# M E$SIREE, EERAFIRERA 0 ((RIRE&HT boundary)
AHEINFHALRBLEELR, EX RN,

4. EIMATHEEFEM: cache_blocks Z3M alignment_tokens XA retention_interval
, " KVCacheCoordinator 2 HybridkVCacheManager B3R A &, EFIAFTA R A
A EEB. - ®™: AFPM: DeepSeek V4 AP ENRE
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