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PR #38390 B4 V2 model runner #EA EC Connector, 18 EC 3%k/> KV connector & E&
B &Mworker->schedulerso$k#E:8E =14 F: build_connector worker_meta(). %iHFE&.
HMHBEE, PR body BAMRTEH : SRA XL, worker Ml ECConnector T3EIBEH RS (

W XA mm_hash B3FAM") EIIRZ scheduler il connector, EIEFAZEXT CUDA
events #) CPU offload EC connector 5§ NIXL P2P EC #%, & /RiE: “We are retiring
the StepTracker in the CPU EC Connector, because using CUDA events is the right
way to handle 'copy done' notifications”s WiSHE A E #49994 (CUDA events 1%
GPU->CPU # M 5%EmK) 5 #47941 (NIXL £F EC £%F) MR ESRMS.

SCENAFAR
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1. M BAY R (viim/vl/outputs.py) : ECConnectorOutput #rg
ec_connector_worker_meta FE5 is_empty(); ModelRunnerOutput #rig
with_ec_conn_output() / with_ec_conn_output_only() B copy-on-write 8&H S&x——
BARMEZEHEZH EMPTY_MODEL_RUNNER_OUTPUT Hfntse&iE M Hixdk, Beiek
HRSE#HSF[ERF TR review F P1 [=&) ,

2. TEIEEZE (viim/distributed/ec_transfer/ec_connector/base.py) : Fi3g
ECConnectorWorkerMetadata % %3, FEB aggregate() 4;
ECConnectorBase.build_connector worker meta() BRIARE None, HWFrA WA
connector ITAFRE, RAEFNBEMN connector (A4 CPU offload. NIXL 5Z3) 7
EHTEIE,



3. BAREPITEELR (ec_connector/utils.py. executor/abstract.py.
executor/multiproc_executor.py) : ECOutputAggregator & KVOutputAggregator,
EH worker B finished_sending / finished_recving BX3%&. worker meta ZANE
% aggregate() V3F#, &L fold F| output_rank B9%H E;
multiproc_executor.collective_rpc 8§ _aggregate 18 KV § EC ANBERENMEATHE
—1% outputs, EBFERELREE; executor/abstract.py =t
init_ec_output_aggregator() ¥ AE,

4. runner HOEE (viim/vl/worker/gpu/model _runner.py. ec_connector.py) : MRv2
B execute_model FE total_num_scheduled_tokens == 0 5 batch_desc.num_tokens
== 0 INEILXAAHEN merge_ec_connector _no_forward, ik EC connector
T forward FHBITUE I LR meta; sample_tokens() / pool() / encoder-only 4%
A with_ec_conn_output, BEIET ec_connector output T EEWEF MR ;
ExecuteModelState #3E ec_connector output FERIE execute § sample Z |a{E3,
ActiveECConnector.no_forward() £/ maybe_get output E FXEEEBWIKEZE,; [
B3 save_new_caches M is_ec_producer_only #81EA ec_connector.is_producer (

ec_both T @ WERAE, BMW bugfix)

5. FEA R (vlim/v1/executor/ray_executor.py) : legacy Ray executor + EC connector
+ world_size > 1 Bf#ft NotImplementedError, BA#IRREXKF RayExecutorV2 (
VLLM_USE_RAY_V2_EXECUTOR_BACKEND=1) 2% ##2 executor, BREFFREFHIM
worker B EC K&

6. MiRG Cl B2E: I test ec_output_aggregator.py BERBEITE. =R, BHIRE
F. 5KV BREEHANAEWEIENX; ¥ test worker_ec_connector.py B % producer
%75, ETXGRY ER meta. no-forward ER; test outputs.py #h copy-on-write i
: .buildkite/test_areas/misc.yam! F8BFMRIEAN CPU MIA X3,

REEF:

« vlim/distributed/ec_transfer/ec_connector/utils.py ({3 B&E8&; £5| source; &
core-logic; &5 ECOutputAggregator, ECOutputAggregator.aggregate) : #3g
ECOutputAggregator, =& PR RO REZFEE: BEE rank L3B4T8) EC connector
Y folded 3| output_rank 9% b, FAEHEZEH|A copy-on-write FFIF,

« viim/v1/outputs.py (BE3k B2 4); £5| source; A data-contract; F5
ECConnectorOutput, ECConnectorOutput.is_empty,
ModelRunnerOutput.with_ec_conn_output, ModelRunnerOutput.with_ec_conn_output_
only) : #iH$IERAY B ECConnectorOutput H3E worker meta FE&5 is_empty(),
ModelRunnerOutput #3€ with_ec_conn_output &%| copy-on-write B1F, E2EKRIKIE
EE N ER,

« vlim/distributed/ec_transfer/ec_connector/base.py (1R FEHFER KL 27| source; £
A core-logic; 45 ECConnectorWorkerMetadata,
ECConnectorWorkerMetadata.aggregate, ECConnectorBase.build_connector_worker_
meta) : #3¥¢ ECConnectorWorkerMetadata f% £ 3%5
build_connector_worker_meta() BRIASZH, & X worker -> scheduler JT¥k#EEE R L
, IAE connector sTARE,



vlim/v1/worker/gpu/model_runner.py (3R BHARHITE; K5 source; £A
data-contract; 5 GPUModelRunner._merge_ec_connector_no_forward,
GPUModelRunner.execute_model, GPUModelRunner.sample_tokens,

GPUModelRunner.pool) : MRv2 BbiE& A & forward P BEFF EC .
encoder-only 5§ sample/pool B424& £ ec_connector_output #EF 8 8]=4,

ExecuteModelState #3ERAFEF R,

vlim/v1/worker/gpu/ec_connector.py (3R TVE3RiE#REEE; K5 source; ER
core-logic; 5 ActiveECConnector, ActiveECConnector.no_forward,

ActiveECConnector.maybe_get_output, ECConnector.no_forward) : worker ik % &
HO: ActiveECConnector.no_forward it forward FBHeElk .k 5 LR meta; BE
ec_both 1 & save_new_caches ¥ ZE,

vlim/v1/executor/multiproc_executor.py (#£ik Z#R2HITE; K5 source; EH
core-logic; 5 MultiprocExecutor.collective_rpc, MultiprocExecutor._aggregate) :
collective_rpc B _aggregate 1€ KV 5 EC ANREBHAER T E—12 outputs, RiIE
MHFERELRESE, &% rank BRETOEIERA scheduler BIXH#,
vlim/v1/executor/ray_executor.py (3 EIgHfTEE; 5| source; £ core-logic; &F
B RayExecutor._init_executor) : BERIEH legacy Ray executor + EC connector +
world_size > 1 B940&, # ot worker 89 EC ROSWBEREFR, & review P2 BRFEE
o,

vlim/v1/executor/abstract.py (#E3k $ATEEFEZE; KA source; E£H core-logic; F5
Executor.init_ec_output_aggregator) : &Mt init_ec_output_aggregator() 5 /&= EA,
EPTEMRERAEGRABANE—AD,
tests/v1/ec_connector/unit/test_ec_output_aggregator.py ({3 BAEEMR; HK 7 test

s a

; KA test-coverage; &5 FakeWorkerMeta, test_aggregate_folds_every rank_onto_

output_rank, test_aggregate_leaves_no_ec_output_when_no_worker_reported,
test_aggregate_does_not_write_through_the_shared_empty output) : BEZR &8 mME
BB X B rank e, ZLER. EFHEFAREFE. 5 KV BERHANAS, £ P1 HA
EIPEES

. tests/v1/ec_connector/unit/test_worker_ec_connector.py ({3 #EHEEMR; K7 test
; KA test-coverage; &5 test _saves_newly added_caches_for_every producer,
test_worker_meta_is_reported_on_context_exit,
test_no_forward_reports_without_running_the_model) : &% worker 4T : ec_both
¥ EAEAR producer 7. ETXGEREE LR worker meta. no-forward {5 LR, E#E
ISIEA PR B9 AHTIT Ao

. tests/v1/test_outputs.py (B3R #HMAR; K5 test; KR test-coverage; &5
test_with_ec_conn_output_copies_shared_empty_output) : #M% with_ec_conn_output

FEZ BRI copy-on-write [T AMIR, EFEXIN review P1 &5,

XS ECOutputAggregator.aggregate, ECConnectorBase.build_connector_worker_
meta, ECConnectorWorkerMetadata.aggregate,
ModelRunnerQOutput.with_ec_conn_output, ModelRunnerQutput.with_ec_conn_output_onl
y, ECConnectorOutput.is_empty, ActiveECConnector.no_forward,



ActiveECConnector.maybe_get output, GPUModelRunner._merge_ec_connector_no_forw
ard, MultiprocExecutor.collective_rpc, Executor.init_ec_output_aggregator

KR Fr B]

vlim/distributed/ec_transfer/ec_connector/utils.py

3 ECOutputAggregator, ZA& PR B OREEEE: #£1FF rank L3E/TH EC
connector ¥t folded | output_rank B9%H £, FHEEHEZFBHFIA copy-on-write FFiF,

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project

""EC connector helper utilities.

from viim.v1.outputs import ECConnectorOutput, ModelRunnerOutput

class ECOutputAggregator:
" BN worker By EC connector B &3 B|ME— B3 scheduler
#9 ModelRunnerQOutput t,

%1% KVOutputAggregator: RA output_rank B SIREZ scheduler,
{8 EC connector " REEEE rank £3BfT,

def aggregate(
self, outputs: list[ModelRunnerOutput | None], output_rank: int = 0
) -> ModelRunnerOQutput | None:
output = outputs[output_rank]
if not output:
# output_rank KX AEWE, BARBEERANZ
return None

finished_sending = set[str]()
finished_recving = set[str]()
worker_meta = None
for model_runner_output in outputs:
assert model_runner_output is not None
ec_output = model_runner_output.ec_connector_output
if not ec_output:
continue

# HEIEN: A rank EIROZRESHBRY,

# it scheduler fll connector ¥|lf mm_hash IR&A ZELER
finished_sending |= ec_output.finished_sending or set()
finished_recving |= ec_output.finished_recving or set()

if meta := ec_output.ec_connector_worker_meta:
# ENEE meta tEAMT, BLEA worker B E XK
# aggregate() 133 GREFNER, FRMBERK)



worker_meta = (
meta if worker_meta is None else worker_meta.aggregate(meta)

aggregated = ECConnectorOutput(
finished_sending=finished_sending or None,
finished_recving=finished_recving or None,
ec_connector_worker_meta=worker_meta,

)

if aggregated.is_empty():
#ORAEMARLERN, REELEFZREAEL scheduler
output.ec_connector_output = None
return output

# output FTRER L ZZMB #EHF (output_rank &I L ITIE) |
# @A copy-on-write BYFH#3, #BRITHE LK/ EMPTY_MODEL_RUNNER_OUTPUT
return ModelRunnerOutput.with_ec_conn_output(output, aggregated)

vlim/v1/outputs.py

M EIERAY B ECConnectorOutput #73 worker meta FE5 is_empty(),
ModelRunnerOutput #3& with_ec_conn_output &% copy-on-write BiF, ZE2EERRIHIEE
BHESA,

@dataclass
class ECConnectorQOutput:
# [mm_hash]
finished_sending: set[str] | None = None
finished_recving: set[str] | None = None
# worker flll connector #&30#3E, K% H E{E scheduler BYTEE
ec_connector_worker_meta: ECConnectorWorkerMetadata | None = None

def is_empty(self):
return (
not self.finished_sending
and not self.finished_recving
and not self.ec_connector_worker_meta

class ModelRunnerQOutput:
#... HRTFEER, BT EC MXBSHE ..

@staticmethod
def with_ec_conn_output_only(
ec_connector_output: ECConnectorOutput | None,
) -> "ModelRunnerQutput":
"R El—/NRIER ec_connector_output I HEIH, "
return ModelRunnerOutput.with_ec_conn_output(
EMPTY_MODEL_RUNNER_OUTPUT, ec_connector_output



@staticmethod
def with_ec_conn_output(
output: "ModelRunnerOutput",
ec_connector_output: ECConnectorOutput | None,
) -> "ModelRunnerOutput":
"R EHERE ec_connector_output 8 output.

HENZTRBSKEFMARRIE AN, BEibiE R A SR EE,

if ec_connector_output is None or ec_connector_output.is_empty():
return output

if output is EMPTY_MODEL_RUNNER_OUTPUT:
# copy-on-write: #RIEAFIFH B metadata 5 #H 2R £H)
output = copy(EMPTY_MODEL_RUNNER_OUTPUT)

output.ec_connector_output = ec_connector_output

return output

viim/v1/worker/gpu/ec_connector.py

worker Ik % B B : ActiveECConnector.no_forward it forward M A& 5 LR
meta; &8 ec_both ¥ & save_new_caches ¥ &,

class ActiveECConnector(ECConnector):
"R HS EC connector, A step M RUKE worker MRS, "

def __init__(self, vllm_config: VIimConfig, encoder_cache: dict) -> None:
self.encoder_cache = encoder_cache
self.ec_connector = get_ec_transfer()
assert isinstance(self.ec_connector, ECConnectorBase)
# B producer FEHHENE HEY encoder I, BIEEAEAE
# XUMEE ec_both & (MWARI{XA is_ec_producer_only, &)&%)
self.save_new_caches = self.ec_connector.is_producer

@contextmanager
def maybe_get output(
self, scheduler_output: "SchedulerOutput”
) -> Generator[ECConnectorOutput | None, None, None]:
# ... FARBI output, BE (finally) BHZE—UKE:
# REARD BRI ELES. WE worker THIEHEZ connector RS
output.finished_sending, output.finished_recving = (
ec_connector.get_finished(scheduler_output.finished_req_ids)
)
output.ec_connector_worker_meta = (
ec_connector.build_connector_worker_meta()
)
ec_connector.clear_connector_metadata()
# yield ...



def no_forward(self, scheduler_output: "SchedulerOutput") -> ModelRunnerOutput:
# BEAS R AR forward, ik EC connector 44tk %k,
# 18 worker TTEIEFE scheduler
with self.maybe_get_output(scheduler_output) as ec_connector_output:
pass
return ModelRunnerOutput.with_ec_conn_output_only(ec_connector_output)

NO_OP_EC_CONNECTOR = ECConnector()

PR AL

TEEF yewentao256 RMPORFERSEMN (ERLH main AXFNZR. F2 Jdiff 53]
200 LOC ) , {E&Z7E PR body N ZFMHEBEIAT, &AL APPROVED (“LGTM, thanks
for the iterations!”) o

MR BRI

- P1 2R#EBIFTH: yewentao256 $&H HEHELFZH EMPTY_MODEL _RUNNER_OUTPUT
IR ec_connector_output RIKATTLER|, J&L0 BT REERCTIRE;
depthfirst-app[bot] L4 LOW T EEIRE R — &, 1FE KA with_ec_conn_output By
copy-on-write & X FAMIR,

« P2 legacy Ray PUTE: yewentao256 #EH legacy Ray RER refs[0], EC+KV A& R
KV &&, EC THRFESWEHREZF. FELEEENIELIZA S, Ray TEXIFEIE future
work,

c BEEXRERERER: gtyl11 Xtk KVOutputAggregator B
expected_finished_count B[E, F%E union iEEXES rank TR BRE K. (FEEEN
. PP > 1 BHMXEA rank 8 encoder (44 no-op connector X ER) ; TP T
encoder_cache[mm_hash] 23 rank EE2—% M EEKE (weights R all_reduce.
data = all_gather) ; #%REE FiR connector LI 7T,

HBEEMBRERE: gtyl11 B AEREERNEHFMESS rank BRMBBEREER, FE
ANARBENAE connector SZILHMM——%F encoder cache B rank H
NO_OP_EC_CONNECTOR & ARLiR, EFXRHA KV X2 rank FEASKAEL,

« BN yewentao256 Xt test with_ec_conn_output_sets field_in_place #¥#“Not that
meaningful test”, 1EBFEEHER T 1ZM R

cEC BAHEEXNRTENBREZK (correctness): omerpazd5 EIR: PP > 1 BRHXE
/N rank A encoder (X4 A no-op connector 7 LtiR) ; TP F
encoder_cache[mm_hash] &EFiA rank L ERZE—KNKE (weights
all_reduce. data 23\ all_gather) ; #BHREL ERH connector LI T,

- ¥ EMPTY_MODEL_RUNNER_OUTPUT £/5 #1553 (correctness): fE&HTE
with_ec_conn_output copy-on-write Bi3F, FHrig
test_aggregate_does_not_write_through_the_shared_empty output 5
test_with_ec_conn_output_copies_shared_empty_output F53F,

- ERERVMBETRETKERE (correctness): omerpazd5 AN FIER B connector
23,; F encoder cache 8 rank 8 NO_OP_EC_CONNECTOR K ALk, XA



KVOutputAggregator 4 rank BESKAIELL,

« legacy Ray executor B#EREFHF EC TuEIE (design): MEEEIFEANIELIZAE (
world_size > 1 Bt#d NotImplementedError, & ~2&H RayExecutorV2 sk % #52
executor) , Ray TEXFEIEREL I,

« 38390 &Hu5 A PR BIbE M (question): /EE 7 PR body *hEEIHL (worker ->
scheduler o IEAE R, FAZE CUDA events CPU offload 5§ NIXL P2P) , i@t
Z R REYE diff. ER MRv1 Kb, &LHRE APPROVED,

- MOMENIRBIERE (testing): FEER SRR FHRT MR, REXFEHFE FHNHR,

R 5 B

- QFe:

1. BEEHFEEXNEDL rank FEE: ECOutputAggregator.aggregate Xt
finished_sending / finished_recving BX3 &, & KVOutputAggregator ARFEELF
expected_finished_count /™ worker; ZXA connector 2Lk BITIRIE FAR 55
rank 527, AE R REN B E Xt embedding BIILER / BN, 1REIAEMRIERIFL,

2. RFHH|IEFEVFIRNFKE: EMPTY_MODEL_RUNNER_OUTPUT RAEREIFLZ A%,
with_ec_conn_output B copy-on-write BF5##, 1€ model_runner.py XEZORIZE
KRB R EERE output.ec_connector_output = ... RABREE, HEEHIIAG
2,

3. legacy Ray AE4TAKRE: ray_executor.py X world_size > 1 + EC connector B94R
S EEM NotImplementedError, BTRHMEAITAZTE, GERAF,ELHR
RayExecutorV2 2% ##2 executor,

4. MRv2 #%3B812EY3: execute_model / sample_tokens / pool 5§ ExecuteModelState
B/WRAHEKRF, E forward HI,E encoder-only FEERTIZHAX; XA LFH
“Fix eplb CI” #tBAA PR B 5| & EPLB A8 MR%& K,

5. BHRERILEAKXREE: ECConnectorWorkerMetadata 523N ERE
ModelRunnerOutput ¥ f2(£3%, 1B PR R IZWMZ L FI|MHZANR; B EX
meta EERAFIM E KBTI AR, - ®H: XNERIAELE (L EC connector)
TARALARZE: build_connector_worker_meta() BRIARE None, BE&R(XEEE EC
connector BF8|2E, *t/2H EC connector oA NEFE, XEEA worker ->
scheduler # EC JRAMEIE, £ CPU offload (CUDA events H %, & StepTracker)
5 NIXL P2P 3£ EC connector W Ss#, XMEIAMmE, EC #F T 45 KV XFH=4
£ (build_connector_worker_meta / 3 FE / BEH) , G4 connector RESLI
WEENTENRAER, ¥HEEEZ MRVI/MRV2 BN runner. multiproc 5§ Ray
executor. vl MIHIHERA, BTAMRN EC BEEMIXEHE, - NRARD:
MRV2 BOGBRRTE |, BEEXERD S rank BE , £FHEHEZERNKE (SFh#) |
legacy Ray AW BNIEL , THIEFINNRAKREE

KRR EE

« PR #38390 : V2 model runner B8] EC Connector ZBE5ZH,; review & yewentao256 &
KREHZH)SFIRF A PR, PR body A “Why this is still needed after #38390" F &,



A PR EHERM FANFoidERE,
« PR #49994 : .-F CUDA events #£& GPU->CPU ¥# N 5Efk. W& StepTracker B
CPU offload EC connector; 1EEEIFLHFRAAXER PR HIERE R RS AIEIRT.

« PR #47941 : NIXL £F EC WHEFE; A ~FEEBIAR PR ML EEMFRIC CPU L&Y
EC X Bm%, HHFE T aeL e NIXL READ,



