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1. R E (viim/vl/kv_offload/base.py) : #3& OffloadPolicy #% (BLOCK_LEVEL /
REQUEST_LEVEL) #m RequestOffloadingContext $(3#&3%; #& OffloadingManager #£
I L A% on_new_request FBRIAF 7% on_request_finished,

2. BOREVFHEIEE (viim/v1/kv_offload/tiering/manager.py) : SZE, on_new_request #1]
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3. AEREFER (vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py)
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KEABAA manager.on_new_request REURES, FHAIZE S reg_context fo
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W B EMIFE TR, HBERXY do_remote_decode BYIKH,
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WZ AR on_new_request F1BRIAF 7% on_request_finished, 1#&RFEE ke R A K B&IRIT,
5. MiRELE: I test_on_new_request_lifecycle fu
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BRATH; AEZBMMNERE L AN test_request_level_policy stores_all_blocks, FH

mock #J on_new_request REIKEEMIES 5t do_remote_decode,

R



viim/v1/kv_offload/base.py (3R Hatih%; K7 source; A core-logic; &5
OffloadPolicy, RequestOffloadingContext, on_new_request, on_request_finished) : #%
%, EXT OffloadPolicy. RequestOffloadingContext #n4 ép B #ASH T30,

vlim/v1/kv_offload/tiering/manager.py (#3k BRENHEILEE; K5 source; £
core-logic; 5 on_new_request, on_request_finished,

_cascade_existing_blocks_to_request_level_tiers, _request_level_tiers) : B XREHEIE
BAZRLI, F3E on_new_request. _cascade_existing_blocks_to_request_level_tiers,
vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py (#i3k JAEE; £
B source; EH core-logic; &5 on_new_request, create_reqg_context,
RequestOffloadState) : AE EMEREE, FAIETHHBMUEREBIRS,
viim/v1/kv_offload/tiering/base.py (#£3k JREEHD; £F| source; ER! core-logic; &
5 on_new_request, on_request_finished) : SecondaryTierManager %3550
on_new_request 1 on_request_finished ¥,
tests/v1/kv_offload/test_tiering_offloading.py ({3 EHMR; K5 test; LKA
test-coverage; 5 test_on_new_request_lifecycle,

test_prepare_store_cascades_existing_blocks_to_request_level_tiers) : iR
on_new_request 4 4p B #AFIA KB ZF 45,
. tests/v1/kv_connector/unit/offloading_connector/test_scheduler.py (3R FEEMR; 3£

7 test; A test-coverage; 45 test _request_level policy stores_all_blocks,
test_do_remote_decode_stores_all_blocks) : MR IEE B MKERERR, FpL MR A,

KBS OffloadingManager.on_new_request, OffloadingManager.on_request_finished,
SecondaryTierManager.on_new_request, SecondaryTierManager.on_request_finished,
TieringOffloadingManager.on_new_request, TieringOffloadingManager._cascade_existin
g_blocks_to_request_level_tiers, TieringOffloadingManager.prepare_store,
OffloadingConnectorScheduler.on_new_request, _create_req_context

RERED R B

vlim/v1/kv_offload/base.py

Booihg, EXT OffloadPolicy. RequestOffloadingContext o4 4y B #A%FH 0,

# X - viim/v1/kv_offload/base.py (head)
# 3¢ OffloadPolicy #%54n RequestOffloadingContext $k3E3%
from enum import Enum

class OffloadPolicy(Enum):
# BREORRE - REVEFTITERR, AIBePRE (BRIA)
BLOCK_LEVEL = "block_level"
#IFREER - HBFERAAR, GBEABGF
# ATREETE KV L TFTXHREE (WnEMHE)
REQUEST_LEVEL = "request_level"

@dataclass
class RequestOffloadingContext:



# BAMEREEIERKERE, BRIA BLOCK_LEVEL
policy: OffloadPolicy = OffloadPolicy. BLOCK_LEVEL

# OffloadingManager #7134 & BT (ABC)
class OffloadingManager(ABC):
@abstractmethod
def on_new_request(self, req_context: ReqContext) -> RequestOffloadingContext:

"HFERBARAR, RENZIEROEIRERE, "

def on_request_finished(self, req_context: ReqContext) -> None:
EREREGEE, AN,

return

vlim/v1/kv_offload/tiering/manager.py

BRI B EIRRAZLGTIN, F on_new request. _cascade_existing_blocks_to_request_le
vel_tiers,

# X : vlim/v1/kv_offload/tiering/manager.py (head)
# TieringOffloadingManager #3 *8#75%

def on_new_request(self, req_context: ReqContext) -> RequestOffloadingContext:
"SI FT AR R B R BS, FE—A REQUEST_LEVEL M3RE REQUEST_LEVEL, "
# WEFTR R B B R B m 4T
tier_policies = {
tier: tier.on_new_request(req_context)
for tier in self.secondary_tiers
}
# X% 85K REQUEST_LEVEL #9214 prepare_store £
request_level_tiers = {
tier for tier, ctx in tier_policies.items()
if ctx.policy == OffloadPolicy.REQUEST_LEVEL
}
if request_level_tiers:
self._request_level_tiers[req_context.reg_id] = request_level_tiers
return RequestOffloadingContext(policy=0OffloadPolicy. REQUEST_LEVEL)
return RequestOffloadingContext(policy=0ffloadPolicy. BLOCK_LEVEL)

def prepare_store(self, keys, req_context):
# % 1 IR ERRAEL
self._maybe_process_finished_jobs()
# AR 2 BRAER (REMBIHR)
primary_result = self.primary_tier.prepare_store(keys, req_context)
if primary_result is None:
return None
# B, 3 ERRE, FHKREEFZENR
request_level_tiers = self._request_level_tiers.get(req_context.req_id)
if request_level_tiers is not None:
keys_to_store_set = set(primary_result.keys_to_store)



keys_already_in_primary = [k for k in keys if k not in keys_to_store_set]
if keys_already_in_primary:
self._cascade_existing_blocks_to_request_level_tiers(
keys_already_in_primary, req_context, request_level_tiers

)

return primary_result

def cascade_existing_blocks_to_request_level_tiers(
self,
keys: Sequence[OffloadKey],
req_context: ReqContext,
request_level _tiers: set[SecondaryTierManager],
) -> None:
#RBEE Ok (TEHE)
ready_keys = tuple(
k for k in keys if self.primary_tier.lookup(k, reg_context) is not None

)
if not ready_keys:

return
# NEMEREE, 132 JobMetadata HE X submit_store
for tier in request_level_tiers:
block_ids = np.array(
[self.primary_tier.get_block_id(k, req_context) for k in ready_keys],
dtype=np.int64,
)
job_metadata = JobMetadata(
job_id=self._next_job_id(),
keys=ready_keys,
block_ids=block_ids,
is_promotion=False, # cascade A& : primary — secondary
req_context=req_context,
)

tier.submit_store(job_metadata)

vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py
TE B MEERE, A RIATFBMIEREBIRS,

# X - viim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py (head)
# T on_new_request A EFniEBL Rk

def create_req_context(req: Request) -> ReqContext:
"M Request fi& ReqContext, %—itEiER ID fofeisi, "
return RegContext(
req_id=reqg.request_id,
kv_transfer_params=req.kv_transfer_params,

class OffloadingConnectorScheduler:
def on_new_request(self, request: Request) -> None:



"R R URRFTIR KRR, MR EBRS, "
#1. MEERETX
req_context = _create_req_context(request)
# 2. ARAETE R AT IREURE
offloading_context = self.manager.on_new_request(req_context)
# 3. BB REBRS, BF LT XFaxe
req_status = RequestOffloadState(
config=self.config,
req=request,
reqg_context=req_context,
offloading_context=offloading_context,

)
# 4. FMBIAITRSFH#
self._reqg_status[request.request_id] = req_status
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B PRI S F 7T REBK3E . ronensc FRAMRZEMIFR “req_status™ RlfR&Z $4F

« on_request_finished 5 get_finished ¥p& 8% (design): =& A on_request_finished,
4% get_request_offloading_context 22X 4 on_new_request,

- on_new_request 2 &N AWML A% (design): on_new_request AL H %, FiA
OffloadingManager %1 SecondaryTierManager B35 M52,

« prepare_store R A% REQUEST_LEVEL B % B % (performance): &4
_request_level_tiers X Ffi#iER REQUEST_LEVEL 9E, B MRETFSE,

« request_finished 9 F T 8EE req_status N FEMIFRMmBkT (correctness): &
update_connector_output T MR req_status BIIEAA self.manager.request_finished,

R 5 B
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FEATH. MERER"H: REQUEST_LEVEL REZRESE LR (BHEMRST) , i
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on_new_request IREIKEE, NFEEF I viim/v1/kv_offload/tiering/manager.py fo
scheduler.py, BMRBEZT T E% =,



cEm: AFPZER (API AL ; AXEFTHNBEEXREELZI on_new_request TR F%;
AHATAZA: BA REQUEST_LEVEL BOREERFIZWFT AR (BERIEST) , TR
REZENHBRE, X P/D 2BHRAZ. FWHERERT KV offload 8 XEHk,

o RFEFRID: BOBEREE | MREFFHNIE , HEMERFE

KRR EE

« PR #43870 [KV Offload] Rename SecondaryTierManager.get_finished() to
get_finished_jobs(): 3% PR #— 3R R& & RE, ¥ get_finished E4 & A
get_finished_jobs, 5 4Rl PR 94 & it EEX .



