PR #6243 ZER L

verl-project/verl
[rollout] feat: vLLM Prefill-Decode disaggregated rollout (NIXL + Mooncake wiring)
&3 EtE]: 2026-07-08 16:38

JRSCEESE: http://prhub.com.cn/verl-project/verl/pull/6243

PAITHRE

« —4JiE: VLLM Prefill-Decode % & rollout, % #F NIXL Ao Mooncake

- WESME: BEDEIZN PR, #R|E ZMQ IPC #iititE . PD role 4 BLiZiE4n KV Transfer
Config #7&, &It EXAFEAN AsyncLLM (fIEF#HE +HTTP) LEENIA
collective_rpc #tL#l, {EF*F, EAFTENRE, Yl PD BAEHRA MR T HAERT
colocated, TERBEXRAF LR,

THRES B

7 vLLM 512 L 523, Prefill-Decode 2%, AR #R#HtS SGLang PD (#6117) X% #zhik.
PR body EBH: "VLLM counterpart to verl#6117... fills the previously-stubbed
vLLMPDReplica so users can pick rollout.name=vlim, disaggregation.enabled=true and
route GRPO rollouts across 1 prefill + N decode vLLM engines via NIXL or Mooncake
KV transfer."

SENIRAR
KA HAATHE:

1. BBEE: #3¥ DisaggregationConfig dataclass (verl/workers/config/disaggregation.py)
, EXTR / AR RIALR. EMEH. TP 8%, & RolloutConfig._ post_init__
(verl/workers/config/rollout.py) ##E,

2. Replica £fE#47: 148K verl/workers/rollout/replica.py F# get_rollout_replica_class,

Y disaggregation.enabled=True B rollout=vlim B3R [E vLLMPDReplica (&5 SGLang
A EXH5])

3. ¥ Replica 523: #7138 vLLMPDReplica 3£ (verl/workers/rollout/viim_rollout/vlim_pd_
replica.py) , #7& vLLMReplica, &5 launch_servers 7 %: @i Ray IKESAN
worker ¥ & /GPU &, 1TH® GPU 2B, A& prefill/decode server 4 AL By
KV Transfer B2 &, H# % B350 Ray actor (_spawn_pd_server) ,

4. Server 3% PD B : 188K vLLMHttpServer (verl/workers/rollout/vliim_rollout/vlim_asyn
c_server.py) : t3ER$IEZ disaggregation_role fo kv_transfer_config, ¥
kv_transfer_config JEA VLLM 3| ZE 5%k, #1138 set_pd_peer A% (prefill server 3%) 7E
MHAERY peers; 3¢ select_decode _peer 3% (#18]) fo _pd_dispatch A% (F—>XKiE
KM prefill AEZEIEE decode server) ,



5Trainefl3&®:: &¥6erverAdapter (verl/workers/rollout/viim_rollout/vlim_rollout.py)
i+& PD B&NHY per-replica world size, AEA trainer rank 2B role (prefill/decode)
#n server index, ik ZMQ IPC a5t 3E4 actor #a— (BE #1)

6. Bug BESMIR: BE7T ZMQ 3B OF X, Mooncake EFEMREASRABOFER (
EADDRNOTAVAIL) #fo TP>1 XFF; #7138 42 NETTIMR (
tests/workers/rollout/test_vlim_pd_disaggregation_on_cpu.py) , &EBERIE.
replica 25#&Mr. kv_transfer_config ¥z,

R

« verl/workers/rollout/vlim_rollout/vlim_pd_replica.py (#3k vLLM 5|%; 35| source; 2%
A core-logic; &5 vLLMPDReplica, init, launch_servers, _collect_cuda_devices) : ¥
vLLMPDReplica 3£, #& PD &AM, At server Baifn GPU 4B,
verl/workers/rollout/vlim_rollout/vlim_async_server.py (#3k vLLM 3|%; 285 source

: KA core-logic; 5 set_pd_peer, select_decode_peer, pd_dispatch) : &k
vLLMHttpServer W3S PD A tafo KV Transfer BELE, #3E set _pd_peer fo dispatch 7
Yo

tests/workers/rollout/test_vlim_pd_disaggregation_on_cpu.py (&3 MR; 7| test;
A 2

KA test-coverage; 5 test disaggregation_defaults_disabled_and_valid,
test_disaggregation_enabled_nix|_accepted,

test_disaggregation_all_known_backends_pass_config_validation,
test_disaggregation_unknown_backend_rejected) : #3E 42 /N GPU-free TR, &
EBEWIE. replica £#EHNTFn kv_transfer_config Mz,
verl/workers/rollout/vlim_rollout/vlim_rollout.py (#3k vLLM 3|%; 25| source; £H!
core-logic) : 158k ServerAdapter LU&4%n PD % /&, & per-replica world size 4B
A,
verl/workers/rollout/replica.py (#3% Rollout ¥E%2; 37| source; ER
dependency-wiring) : 182& get_rollout_replica_class A& #F vlim 8 PD &%,
verl/workers/config/disaggregation.py (23R B2E; 25| source; A& configuration) :
#7138 DisaggregationConfig dataclass, & X PD ECENf0/z MR IE 1,

X875 vLLMPDReplica.init, vVLLMPDReplica.launch_servers,
vLLMPDReplica._build_kv_transfer_config, vLLMPDReplica._spawn_pd_server,

vLLMHttpServer.set_pd_peer, vLLMHttpServer._select_decode_peer,
vLLMHttpServer. pd_dispatch, ServerAdapter.init, get_rollout_replica_class

KR Fr B]

verl/workers/rollout/vlim_rollout/vlim_pd_replica.py
3¢ VLLMPDReplica 2, # PD BIASZI, i3t server Batfe GPU 4B,

class vLLMPDReplica(vLLMReplica):
def _init_ (
self,
replica_rank: int,



config: RolloutConfig,
model_config: HFModelConfig,
gpus_per_node: int = 8,
is_reward_model: bool = False,
is_teacher_model: bool = False,

n
>

name_suffix: str =

super().__init_ (...)
disagg = self.config.disaggregation
assert disagg.enabled, "vVLLMPDReplica requires rollout.disaggregation.enabled=True"

# LRIARAMX X3 NIXL 2 Mooncake fE3/E 34
if disagg.transfer_backend not in ("nix!", "mooncake"):
raise NotImplementedError(
f'"vLLMPDReplica supports transfer_backend in ('nixl', 'mooncake'); "
f'"got {disagg.transfer_backend!r}."
)
if disagg.prefill_replicas = 1:
raise NotImplementedError(f"prefill_replicas=1 only (got {disagg.prefill_replicas})")

self._n_prefill = disagg.prefill_replicas
self._n_decode = disagg.decode_replicas

# ZRIA decode TP 5 prefill TP /[

self._prefill_tp = self.config.tensor_model_parallel_size

self._decode_tp = (
disagg.decode_tensor_model_parallel_size
if disagg.decode_tensor_model_parallel_size is not None
else self._prefill_tp

# 1t PD AT GPU B3k, HFREFTER TR THKN GPU $%E
pd_world_size = self._prefill_tp + self._n_decode * self._decode_tp
if pd_world_size > gpus_per_node:
raise NotImplementedError(
f"PD replica needs {pd_world_size} GPUs but gpus_per_node={gpus_per_node}; "
"single-node only in this revision."
)
if self.config.data_parallel_size != 1:
raise NotIlmplementedError(f'data_parallel_size=1 only (got {self.config.data_parallel_
size})")
if self.config.pipeline_model_parallel_size != 1:
raise NotImplementedError(...)

self.world_size = pd_world_size
self._prefill_servers: list[ActorHandle] = |]
self. decode_servers: list[ActorHandle] = ]

verl/workers/rollout/vlim_rollout/vlim_async_server.py



&8k vLLMHttpServer M5 PD A f®fn KV Transfer BB E, I3 set_pd_peer #u dispatch
B %o
def _select_decode_peer(self) -> ActorHandle:
# HIAEIRAERD peer (5 viim-project/router BRIAKEE—3K)
idx = getattr(self, "_pd_peer_idx", 0)
peer = self._pd_decode_peers[idx % len(self._pd_decode_peers)]

self._pd_peer_idx = idx + 1
return peer

async def _pd_dispatch(
self,
prompt_ids: list[int],
prompt_token_ids: ...
) -> TokenOutput:
import uuid # & : WhibER PEP-8, MEXHISFA
# ... ¥ KVTransferParams, &% sid (session ID) %
params = {
"sender_type": "prefill",
"receiver_type": "decode",
"enable_receivers": False,
"sid": str(uuid.uuid4()),
}
decode_server = self._select_decode_peer()
return await decode_server.generate.remote(
prompt_ids,

kv_transfer_params=params,

)

B

Review Fi118 T JLAN K] &R :

« actor BRI A—E: xiazhahe 38 vlim_pd_replica.py F R server actor 1 F
f'viim_pd_server_{...}" &#&, i@ vlim_rollout.py F _execute_method 1¥

_get_server_name_prefix() JRERLE, FIK ray.get_actor kK, WhEIEZE yasumira
ENEEE,

+ socket 3P4 gemini-code-assist 87 vlim_pd_replica.py ¥, prefill_sock &
actor BIEEA X7, THRSHKFHEBAEHONAKERTSE, BWNREXR. &N FIK
R

- BE®AE R PEP-8: gemini-code-assist 38 _pd_dispatch AJEANREAT uuid B3R,
R% & XA TER,

« actor ZBAREIEBA LB F 3K ray.get_actor kK (correctness): yasumira HIABESE,
IUES actor £ #R.

. prefill_sock 30 &% (correctness): W ERIH—FBE, IRSERFFIK,

- AERFA uuid ER PEP-8 (style): REFLITIEPE, 8 ERIFEZ RIS K,



R 5 B

- QF&:

1. BOBRRTEN: KT vLLMReplica #7 ServerAdapter B9#a1LiZ 4, =RER A
E3E colocated R, THREITNIAE =,

2. HAAFRANE: PD ERAHAMXKIFET & (single-node) . DP=1, PP=1, KX%%
AY B R REM MR,

3. Mooncake Ja3mf&ZEME: Mooncake KHAZAT T REH BLEH LK (35U issue
#23272) , BANBREEGEMR, ERMEER,

4. MEBEBIRIRAE: Bench #%3EE R PD B&42LL colocated 18 10-18%, FF FTREIRA AL
Theb EMEREBRR,; FEXKPHABRAEA R (KER / 5HEK) . - B\ XA
i vLLM PD B2, EECE disaggregation.enabled=true fatB R 53k, BEF SR
2R, SHAEARXFF, MA%: T vLLMPDReplica. DisaggregationConfig & #t
B, EIREFEESINE (config—replica—server—adapter) o MHEPA: ERE £
NIXL #2 Mooncake FAAMESEH, MIRFEMET K; EZ&AIREIE Mooncake f&E .

« RFSFRIT: BOBRRE | M RAEREM , Mooncake faE M, MREBIR RS

KRRk

+ PR #6117 [rollout] feat: SGLang Prefill-Decode disaggregated rollout: SGLang PD #
JHRSZEL, PR 6243 EFH API AnEL Bigit, b vLLM Ml stub,

« PR #1749 [RFC]: Optimizing Mooncake TCP Transport for High-Concurrency
Throughput: Mooncake %28 RFC, PR 6243 7 Mooncake £ H 3| B T %L M,

« PR #23272 [Bug] PD disaggregation + Mooncake: sustained load causes KV transfer
failures: SGLang # Xk 489 Mooncake KEAE/TIRIEL, PR 6243 AN B AEEMEMR T
AR,



