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« —AiE: EM KV offload F4%, AAMRERN Worker XH Handler BBHIAE.,

« WESME: BEVIEREREIZE PR, BRER T OB MZIRITEREEE. #i1EXERLH
EMAEY, LHESEERREAMNKAGEALME, EE KT base.py ¥
OffloadingWorker #0883, WU& CPUOffloadingWorker 20l R raf&& 3 8| — AN
E, Wi, MRERERFELESRFES,

Th RES EAL

PR #3R¥EH : 'Makes KV transfer direction explicit and removes the medium routing
dispatcher in the offloading worker path.' |IB A &Y, S/MEH#H#REN (src_medium,
dst_medium) & handler, m&A worker RIH —NEEHANR, connector BAIEHFE 2
store &% load, EFEERETNREEE, b PR EEBEREZEE, £FRERAAER,
RETiEfEsE, A #33689 LT IEHFEE,

SCELHF AR

1. 7£ base.py BEXF L EZE OffloadingWorker: ¥ TransferResult 3B (KEfBIRR)
#a OffloadingWorker 3%35, &8 submit_store(job_id, src_spec:
GPULoadStoreSpec, dst_spec: LoadStoreSpec) -> bool. submit_load(job_id,
src_spec: LoadStoreSpec, dst_spec: GPULoadStoreSpec) -> bool. get_finished() ->
list[TransferResult]. wait(job_ids: set[int]) Fa®[3%&#y shutdown(). |IBE get_handlers
F3EME get_worker &#, REIEA OffloadingWorker A& handler 764,

2. MRIBAEE: BA vliim/vl/kv_offload/worker/worker.py kR, ®&iF
OffloadingHandler % £ 40|88y OffloadingWorker JRE 3, |BZEHH register_handler
&ER. (medium, medium) — handler BREt, EXEMNFHEERSIEL,

3. &5 CpuGpuOffloadingHandlers A CPUOffloadingWorker: ¥E cpu/gpu_worker.py &
, CpuGpuOffloadingHandlers E#p4%& A CPUOffloadingWorker, #k& B #r
OffloadingWorker, # submit_store £ NILHT gpu_to_cpu_handler (FREZE A
GPU—CPU) , submit_load ¥4 cpu_to_gpu_handler,
SingleDirectionOffloadingHandler 7B & OffloadingHandler, H transfer_async &
ZRAEEZ IR B src_spec 7 dst_speco

4. 3EERAA & OffloadingConnectorWorker (FE vlim/distributed/kv_transfer/kv_connect
or/v1/offloading/worker.py) M _register_handlers 284 _init_worker, E3¥AH



spec.get_worker@kfRvorker, FHABubmit_store/submit_load&ftransfer_asynce
Hfth 4o cpu/spec.py #a tiering/spec.py R &k, ®FE create_handlers —
create_worker. get_handlers — get_worker %,

5. MARELE: MIFR tests/v1/kv_offload/test_worker.py (IB OffloadingWorker B4 755035,)
, HEMRZEZIRAE G A tests/vl/kv_offload/cpu/test_gpu_worker.py, [ BT,
OffloadingConnector IR %8B XX+ tests/v1/kv_connector/unit/offloading_connector/ut
ils.py 8 MockOffloadingHandler #&#A MockOffloadingWorker, &EECHT# O,

R

« viim/v1/kv_offload/worker/worker.py (3 £#13#/E; 25| source; £ deletion; &5
TransferResult, OffloadingHandler, transfer_async, get_finished) : M3, &4
8 OffloadingHandler #1 OffloadingWorker JREE, EEBEMNEHROEREIE,

viim/v1/kv_offload/base.py (#£3k #1EE; 3K F| source; ER! core-logic; F&
TransferResult, OffloadingWorker, submit_store, submit_load) : % E X X4
3 OffloadingWorker f1% £33, &8k OffloadingSpec.get_handlers A get_worker,
i

vlim/v1/kv_offload/cpu/gpu_worker.py (13 CPU #1%%; 23| source; FEA core-logic
;. f55 SingleDirectionOffloadingHandler, transfer_async,
CpuGpuOffloadingHandlers, CPUOffloadingWorker) : 523, CPUOffloadingWorker (J&
CpuGpuOffloadingHandlers) , ARE RIS, SingleDirectionOffloadingHandler 5

PR (HE S,

vlim/v1/kv_offload/cpu/spec.py (&% CPU #1%k; 25| source; £ core-logic; &5
create_handlers, create_worker, get_handlers, get_worker) : EEFED, ik

create_handlers A create_worker, get_handlers A get worker, 5| A
CPUOffloadingWorker,

vlim/distributed/kv_transfer/kv_connector/v1/offloading/worker.py (3R 3EIEE; 25|

source; XA core-logic; &5 _register_handlers, _init_worker) : JAf S3&EE: MER

I8 transfer_async 2R A submit_store/submit_load, 3Kk store BA%| 2k A

(src_spec, dst_spec) JG4,

tests/v1/kv_offload/test_worker.py (#3k BEoMR; K7 test; £ deletion; [F&

LoadStoreSpec1, init, medium, repr) : M KREMRSCH, XA BRE 2 58 EE R,

. tests/v1/kv_offload/cpu/test_gpu_worker.py (13 £&MR; 25| test; LR
test-coverage) : EECETEED, ¥4IB test_worker.py HEAEXEMRZE AN, HIHE API BAA,

. tests/v1/kv_connector/unit/offloading_connector/utils.py (#3k MR4EBY; 25| test;

KA test-coverage; 5 MockOffloadingHandler, MockOffloadingWorker,

transfer_async, submit_store) : MRFHBHIEEFTH DO . MockOffloadingHandler &%

A MockOffloadingWorker,

XG5 OffloadingWorker.submit_store, OffloadingWorker.submit_load,
CPUOffloadingWorker.submit_store, CPUOffloadingWorker.submit_load,
SingleDirectionOffloadingHandler.transfer_async, CPUOffloadingSpec.get_worker,
OffloadingConnectorWorker._init_worker, OffloadingSpec.get_worker,
MockOffloadingWorker.submit_store, MockOffloadingWorker.submit_load



RERED R B

vlim/v1/kv_offload/base.py

oot 2 EX X #F3E OffloadingWorker 2 £33, &8k OffloadingSpec.get_handlers
A get_worker, FEEIERE X,

# Xt vlim/v1/kv_offload/base.py (head FRA )
from abc import ABC, abstractmethod
from dataclasses import dataclass

@dataclass

class TransferResult:
SRS AEEIGE R, B8 job_id FRINRS, "
job_id: int
success: bool
transfer_size: int | None = None # {512 %3k
transfer_time: float | None = None # fE#i#Ent (#)

class OffloadingWorker(ABC):
"RATEE worker RSP, A—NHBENRITHD KV &5,
# 1a3#E3Y submit_store / submit_load B &X,
ABEZE (src_medium, dst_medium) B#, """

@abstractmethod
def submit_store(

self, job_id: int, src_spec: "GPULoadStoreSpec", dst_spec: "LoadStoreSpec"
) -> bool:

"R R GPU — EERMN R SR, "

@abstractmethod
def submit_load(
self, job_id: int, src_spec: "LoadStoreSpec", dst_spec: "GPULoadStoreSpec'

) -> bool:

" R EREH BN — GPU B9te, "

@abstractmethod
def get_finished(self) -> list[TransferResult]:
"R E B R R ERAE RS R &, "

@abstractmethod
def wait(self, job_ids: set[int]) -> None:

"REEHEE job_ids S,

def shutdown(self) -> None:
"X H worker FBERITR (BRIAZESZH) . "

return

vlim/v1/kv_offload/cpu/gpu_worker.py



523, CPUOffloadingWorker (J& CpuGpuOffloadingHandlers) , 7 1@ 8 XiF%,
SingleDirectionOffloadingHandler R4k & |H &3,

# X viim/v1/kv_offload/cpu/gpu_worker.py (head iRA )

class SingleDirectionOffloadingHandler:
" gh3RE—751E (CPU—GPU 2 GPU—CPU) BIfEH, FRIERIMFHAT. "
def __init__(self, gpu_tensors, cpu_tensors, block_size_factor,
kv_cache_groups_data_refs, gpu_to_cpu, mmap_region=None):
self.gpu_to_cpu = gpu_to_cpu
# . AT L

def transfer_async(self, job_id: int, src_spec: "LoadStoreSpec",
dst_spec: "LoadStoreSpec"):
"B NIEUR src_spec Fo dst_spec, BAXIEM TransferSpec o, "
# .. [EHERZE ..

def get_finished(self) -> list[TransferResult]:
# .. REZKLEER ...

class CPUOffloadingWorker(OffloadingWorker):
""CPU #03B9 worker, WERLEIF B SingleDirectionOffloadingHandler, """
def __init_ (self, kv_caches: "CanonicalKVCaches",
block_size_factor: int, num_cpu_blocks: int):
self.gpu_to_cpu_handler = SingleDirectionOffloadingHandler(
..., gpu_to_cpu=True)
self.cpu_to_gpu_handler = SingleDirectionOffloadingHandler(
..., gpu_to_cpu=False)

def submit_store(self, job_id: int, src_spec: "GPULoadStoreSpec",
dst_spec: "LoadStoreSpec") -> bool:
# EXAA GPU—CPU #M#E handler
return self.gpu_to_cpu_handler.transfer_async(
job_id, src_spec, dst_spec)

def submit_load(self, job_id: int, src_spec: "LoadStoreSpec",
dst_spec: "GPULoadStoreSpec") -> bool:
# EXAA CPU—GPU FM# handler
return self.cpu_to_gpu_handler.transfer_async(
job_id, src_spec, dst_spec)

def get_finished(self) -> list[TransferResult]:
# &HAN handler EER
return (self.gpu_to_cpu_handler.get_finished() +
self.cpu_to_gpu_handler.get_finished())

TR RHL
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« orozery A AN R test_worker.py X, BEABMRZEEMER, hickeyma =¥ E KK
B2 UESE CpuOffloadingWorker BIE&H, {BERZA orozery R#FFE AN test_gpu_worker.py
, hickeyma #4T71ZZ5) (commit f628419)

. 2 —3E: orozery 3 CpuOffloadingWorker K284 CPUOffloadingWorker LARF&
ERARIE, hickeyma BEEIEIE (commit faf24db) o

« TransferSpec o TransferType ER WK orozery BIXKAERNLERSEK, hickeyma
EREEXFHHR (commits 7aa989df, £196a85) .

- orozery AAFEHINIRE BF e2e MRTUR, hickeyma RAHBIRITLARMIR, XEERINA
MR (commit 67f5fa7) o FrAXEIEEFHRIAER,

o MERSCEEMIFR vs RE (testing): MiRFEA test_gpu_worker.py, J& test_worker.py #ilF&,

« K2 —3%E: CpuOffloadingWorker — CPUOffloadingWorker (style): hickeyma BEE &%,

« #F& TransferSpec #n TransferType (design): B PR, submit_store/submit_load /£ HE
LR S,

« FEMIRITUR (testing): hickeyma BIRT TLRMIR, RIAESEHER.

R 5 B

o Qg
« BGERIZEE . OffloadingWorker 3O 2 & KV offload BT, A
store/load ¥¥EEZ i FHED, EVFXKEEFE OffloadingConnectorWorker #n
CPUOffloadingWorker BEZ &

MR BEERD: |B test_worker.py F5txt OffloadingWorker BE B BE TR (%
BOMS) BIMRYE, ESRTMER fake handler B93RIINR, TTRERIRA R4,

« API &M : get_handlers #MIKR, IR BB E X spec TR E|
get_worker, BRIMX cpu/spec.py #u tiering/spec.py Z &, {ERKFHIE spec BXE,

- MRERIM: ARERERT BTN FRER, WRRHKELR, BREERIERE,
BRI M R,

- AP ®M: K. APl ZEXRTAINED, WIZENEEMDERTE,

« AR EMENRBEERW, ARENEEREE NS, BELHAA T RN E S FRA
B3 eI R,

- BN F&AEEARIHED submit_store/submit_load; FKERMEFTANRAE I,
OffloadingWorker F3f3E OffloadingHandler,

- RFetrie: RAROBEXE , APL RE , MRABZRE

KRR EE

- BLAEKEX PR



