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# &% CPUOffloadingManager #&/MigE 52, AE=_XRERAR
class CPUPrimaryTierOffloadingManager(CPUOffloadingManager):
def _init_ (

self,

num_blocks: int,

mmap_region: SharedOffloadRegion,

cache_policy: str = 'lru’,

enable_events: bool = False,

super().__init_ (
num_blocks=num_blocks,
cache_policy=cache_policy,
enable_events=enable_events,
)
self._mmap_region = mmap_region
# B4 : read/write BT CPU <-> secondary, load/store A F CPU <-> GPU
self.prepare_read = self.prepare_load
self.complete_read = self.complete_load



self.prepare_write = self.prepare_store
self.complete_write = self.complete_store
# FAE N EREH_REZTHE I HE CPU &5

self._kv_memoryview = mmap_region.create_kv_memoryview()

def get_kv_memoryview(self) -> memoryview:
"R EFEIRA (num_blocks, row_stride_bytes) B memoryview"""
return self._kv_memoryview

def shutdown(self) -> None:
super().shutdown()
self._kv_memoryview.release()
self._mmap_region.cleanup()

vlim/v1/kv_offload/tiering/example/__init__.py
TR R B, SERIATSZH, SecondaryTierManager #:0, &4 LRU JEZFfnF 5L,

# ANGESEIM, ATFNRfERSLZISE
class ExampleSecondaryTier(SecondaryTierManager):
def _init_ (
self,
vlim_config: 'VIImConfig',
primary_kv_view: memoryview,
max_blocks: int = 1000,
simulate_async: bool = False,

super().__init__(vlim_config, primary_kv_view)
self.max_blocks = max_blocks

self.simulate_async = simulate_async

self.blocks: OrderedDict[OffloadKey, bool] = OrderedDict()
self.completed_jobs: list[JobResult] = []

self.pending_jobs: list[_JobMetadata] = []

def submit_store(self, job_metadata: JobMetadata) -> None:

job_id = job_metadata.job_id
keys = job_metadata.keys
block_ids = job_metadata.block_ids
assert len(keys) == len(block_ids), 'keys / block_ids &R ICE'
# WRBEHENR
blocks_to_store = [k for k in keys if k not in self.blocks]
if not blocks_to_store:

return
# LRU IRZ
num_evict = len(blocks_to_store) - (self.max_blocks - len(self.blocks))
if num_evict > 0:

protected = set(keys)

evicted = []

for key in self.blocks:

if key not in protected:



evicted.append(key)
if len(evicted) == num_evict:
break
else:
return # JooARS H 9% 5 (8]
for key in evicted:
del self.blocks[key]
# D FEmMIEL
internal = _JobMetadata(job_id=job_id, keys=blocks_to_store, is_store=True)
if self.simulate_async:
self.pending_jobs.append(internal)
else:
self._complete_store_job(internal)

def lookup(self, key: OffloadKey, req_context: ReqContext) -> bool | None:
return key in self.blocks

viim/v1/kv_offload/tiering/spec.py
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#RECE, QIRETREMA-RE
class TieringOffloadingSpec(CPUOffloadingSpec):
def get_manager(self) -> OffloadingManager:
if not self._manager:

# B2 scheduler 3 mmap

world_size = self.vlim_config.parallel_config.world_size

scheduler_mmap = SharedOffloadRegion(
instance_id=self.vlim_config.instance_id,
total_size_bytes=self.cpu_page_size_per_worker * world_size * self.num_blocks,
num_blocks=self.num_blocks,
rank=None,
num_workers=world_size,
cpu_page_size=self.cpu_page_size_per_worker,

)

self._scheduler_mmap = scheduler_mmap

# Bl2Z CPU £B

primary_tier = CPUPrimaryTierOffloadingManager(
num_blocks=self.num_blocks,
cache_policy=self.eviction_policy,
enable_events=enable_events,
mmap_region=scheduler_mmap,

)

# AFA—RERER—HAFIAE (ZFNHEE)

primary_kv_view = primary_tier.get_kv_memoryview()

secondary_tiers = ]

for cfg in self.secondary_tier_configs:
tier = create_secondary_tier(cfg, primary_kv_view, self.vlim_config)
secondary_tiers.append(tier)

self._manager = TieringOffloadingManager(



primary_tier=primary_tier,
secondary_tiers=secondary_tiers,
enable_events=enable_events,

)

return self._manager
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