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Eviction can be expensive when the CPU cache is big and full. The eviction logic walks
all the blocks to check if there is a candidate. The PR adds logic to track the idle cache
blocks based on the load and store requests and escapes the check if the eviction is
guaranteed to fail.
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vlim/v1/kv_offload/cpu/manager.py
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class CPUOffloadingManager(OffloadingManager):
def _init_ (self, ...):
# ... Htbwat
# BTG EREE . RIRURIEE I AITECN 0 B93RER, BRI F LUR B BOBREK
self._num_evictable_cache_blocks: int = 0
# ...

@override
def prepare_store(self, keys, req_context) -> PrepareStoreQOutput | None:
# ... filter keys_to_store ...
if not keys_to_store:
return PrepareStoreOutput(keys_to_store=[], store_spec=...)

num_blocks_to_evict = len(keys_to_store) - self._get_num_free_blocks()
to_evict = []
if num_blocks_to_evict > O:
# [XEPF] RFENZFHEER TERHRIE, BHLELRK, BE#HRE None
if num_blocks_to_evict > self._num_evictable_cache_blocks:
return None
protected = set(keys)
evicted = self._policy.evict(hum_blocks_to_evict, protected)
if evicted is None:
return None
# BB KINE, $REFRE RGBT ERE
self._num_evictable_cache_blocks -= len(evicted)
for key, block in evicted:
self._free_block(block)
to_evict.append(key)
# ... KSR R E

@override
def prepare_load(self, keys, req_context) -> LoadStoreSpec:
blocks = []
for key in keys:
block = self._policy.get(key)
# ... M=
# ARSI AZARERTHN 0 (BXRME) , WREN R RRITEK

if block.ref_cnt ==



self._num_evictable_cache_blocks -= 1
block.ref_cnt += 1
blocks.append(block)
return self. get_load_store_spec(keys, blocks)

@override
def complete_load(self, keys, req_context) -> None:
for key in keys:
block = self._policy.get(key)
block.ref_cnt -= 1
if block.ref_cnt ==
self._num_evictable_cache_blocks += 1

tests/v1/kv_offload/cpu/test_manager.py
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def test_evictable_cache_block_count():

BSJE _num_evictable_cache_blocks 5% store/load 4 4nJEHA.

A, £ store. FAME. reset_cache UK prepare_store FAZERIZH R ERM,
manager = make_cpu_manager(num_blocks=4, cache_policy="Iru")

assert manager._num_evictable_cache_blocks ==

# AEI 3 MR EA (prepare_store — complete_store 5 A idle)
manager.prepare_store(to_keys([1, 2, 3]), _[EMPTY_REQ_CTX)
assert manager._num_evictable_cache_blocks ==
manager.complete_store(to_keys([1, 2, 3]), _EMPTY_REQ_CTX)
assert manager._num_evictable_cache_blocks ==

#oAERIR 1 FR: B—2RA 0—=1 HEOR 1, BRARTINR
manager.prepare_load(to_keys([1]), _EMPTY_REQ_CTX)

assert manager._num_evictable_cache_blocks ==
manager.prepare_load(to_keys([1]), _EMPTY_REQ_CTX) # %= kI & m#k
assert manager._num_evictable_cache_blocks == 2 # RE £ 3R

# % —X complete_load 5| AKRVIE, HHFAE; FRVAE, o 1
manager.complete_load(to_keys([1]), _LEMPTY_REQ_CTX)

assert manager._num_evictable_cache_blocks ==
manager.complete_load(to_keys([1]), _LEMPTY_REQ_CTX)

assert manager._num_evictable_cache_blocks == 3

# AW eI RS
manager.prepare_store(to_keys([4, 5, 6]), _EMPTY_REQ_CTX)
assert manager._num_evictable_cache_blocks ==

# XK store FAREITE GREEFR)
manager.complete_store(to_keys([4, 5, 6]), _EMPTY_REQ_CTX, success=False)
assert manager._num_evictable_cache_blocks ==



# reset_cache BZE
manager.reset_cache()
assert manager._num_evictable_cache_blocks ==

#** spy BIEF(ZERIZ: YRR A 0 B prepare_store FRiEA policy.evict **
manager.prepare_store(to_keys([10, 11, 12]), _EMPTY_REQ_CTX)
manager.complete_store(to_keys([10, 11, 12]), _EMPTY_REQ_CTX)
manager.prepare_load(to_keys([10, 11, 12]), _EMPTY_REQ_CTX)

assert manager._num_evictable_cache_blocks == 0

evict_called = False
original_evict = manager._policy.evict
def spy_evict(*args, **kwargs):

nonlocal evict_called

evict_called = True

return original_evict(*args, **kwargs)
manager._policy.evict = spy_evict
# SbETFTA SR E, ZIRRA 0, prepare_store TBE 1 NHR, MMEE 1 A
# 1B _num_evictable_cache_blocks == 0, FrllN Y E#3RE None
result = manager.prepare_store(to_keys([13]), _EMPTY_REQ_CTX)
assert result is None
assert not evict_called # IR A A policy.evict
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