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PATHRE

. —A)E: A NCCL REEHE| E#E pre-shared ncclUniqueld 261N, ZiF
torch-free JIIZkEE (A0 JAX) E#EMA,

< EEDE: AR PRAESEE, BREGT: (1) BIDRFEE/EI—FTHEN UID FEK
T dataclass F#3#3T kw_only 3RHILZ2MHE, BE—NGAM APL RITREFHITF; (2)
review I8P X F warm-up BFRY, REBEERE, BEOERRAIER/ T BES
BERENSPR IRk ; (3) worker_init_payload BERER T WfAIE S 3| 42/ b (R
R —E M, BFER UID BN RNREXAARE, RIIZTHER, BEETE
eI

TN EES BAL

dense NCCL RREfEH#5|Z R gk d TCPStore 246, XEREA rank FEE torch, MM
FEET T torch-free JI%kgE (W JAX) B9EEA. PR body PAFFEH : 'The dense NCCL
weight-transfer engine only rendezvous via a TCPStore, which requires torch on every
rank — blocking torch-free trainers (e.g. JAX). This adds an alternative: the trainer
mints an ncclUniqueld and shares the 128 bytes (baseb4) with workers out of band;
workers join NCCL directly from it, no TCPStore.' XfBR T LFrNAESTEBIEER, it
Cohere &{E A JAX BRI AREEN vLLM #3835 IR E R EHT,

LI RE

1. AR ERBE (necl_common.py) : 7 NCCLWeightTransferlnitInfo dataclass
LI REF B neel_unique_id_bb4 (M repr HFEHR) , HWEHIEZEA kw_only=True WUFF
W B S HEEL, $1 decode_nccl_unique_id() R &%k, FAERTSEER (TCP vs
UID) TRER, X basebs HmiHAITE RFC 4648 3 (34 URL-safe wAL) ., #73g
uid_init_process_group() R#/EXH UID BRI A DO, worker_init_process_group() 1R#E
init_info.nccl_unique_id_bytes & A None 2J&k%| uid_init_process_group
stateless_init_process_group. ¥ worker init_payload() FFFfLidBI &%k, I
None FE%, i dense/sparse BANG|EHE,

2. PyNcclCommunicator ¥ & (pynccl.py) : #F3EE A% from_unique_id_bytes(), %t
StatelessProcessGroup BEHEM 128 F¥H unique id 8]3Z communicator, RER{E
cls. _new_ (cls) Bks¥ init_, i&E self.group = None, IEEAFEE init comm() F¥k
, B __init_ A° from_unique_id_bytes £E R EFAEMN. ncclCommInitRank Fa



warm-up all_reduce 38, #¥ NCCL_UNIQUE ID BYTES ®E3|H (k8B
pynccl_wrapper.py) , ATKERE, Y NCCL Em#EkL MKt RuntimeError f3EdE
BREFA——MEA UID B842%F TCPStore AEHLE], BREREAKSFE AKX FAE,

3. Dense 5| %#3&B (nccl_engine.py) : A worker_init_payload ZARJREKH asdict() B
BRI, HiR&iE% worker By init payload R E&YRIERNNFE, B
NCCLTrainerInitInfo 3X44, $tBA UID B&12 e ShERIILREE B 950 worker, RER 5%,

4. Sparse 5| #%3E®/ (sparse_nccl_engine.py) : 5 dense 3|%48E, §A
worker_init_payload &R asdict(), BERANIIENFIITA—IK, BHILESES,

5. NCCL wrapper & (pynccl_wrapper.py) : #3% NCCL_UNIQUE_ID BYTES =
ctypes.sizeof(ncclUniqueld) B &, ¥ 128 XANEHIRBR AT E ANGL T E,

6. MRELE (test_weight_transfer_nccl_uid.py) : ¥ 465 DMHRAX S, &4
TestNCCLRendezvousValidation BoMR3E (= kw_only &3, TCP/UID & &.
baseb4 R, KERESE) FFmA Ray X GPU £&MR (VLLM communicator X+E30
& + EIE torch-free 8 cupy XEMHER)

KX
« vlim/distributed/weight_transfer/nccl_common.py (#3k R E (&4 tL; 5| source

; RA core-logic; 5 decode_nccl_unique_id, post_init, nccl_unique_id_bytes,
worker_init_payload) : #ZQWZEE XM #F3E decode_nccl_unique_id AR5
NCCLWeightTransferlnitinfo E#J (kw_only + nccl_unique_id_b64) .
uid_init_process_group. worker_init_payload, ZZEA PR sz HAX

« vlim/distributed/device_communicators/pynccl.py (#£3& NCCL #E{E2; 25| source;
KA core-logic; 5 _init_comm, from_unique_id_bytes) : #3&
from_unique_id_bytes 7 %fn _init_comm H£EWEZEE, E UID REANKEBEER
AH

. tests/distributed/test_weight_transfer nccl_uid.py (3 REAEHMR; 25| test; £
A test-coverage; 45 TestNCCLRendezvousValidation,
test_worker_init_info_is_keyword_only, test_tcp_mode_valid, test_uid_mode_valid) :

FZENREE: BB EZMARKEZ, X GPU £EMIRIEIEES: UID £ (&
torch-free cupy X4)

XS decode_nccl_unique_id, uid_init_process_group, worker_init_payload,
worker_init_process_group, PyNcclCommunicator.from_unique_id_bytes,
PyNcclCommunicator._init_comm, NCCLWeightTransferInitInfo.post_init,
NCCLWeightTransferlnitInfo.nccl_unique_id_bytes

KR BR

vlim/distributed/weight_transfer/nccl_common.py

B E X #1138 decode_nccl_unique_id 38, NCCLWeightTransferlnitinfo E4y (
kw_only + nccl_unique_id_bé4) . uid_init_process_group. worker_init_payload, ZZEA
PR Y53 H AR

# decode_nccl_unique_id: REFAMEEENTREF, HAAE basebd HmiLEY unique id



def decode_nccl_unique_id(
master_address: str | None,
master_port: int | None,
nccl_unique_id_bb64: str | None,
ctx: str,

) -> bytes | None:
has_uid = bool(nccl_unique_id_bb64)
has_addr = master_address is not None
has_port = master_port is not None

# AL : THERBHEE TCP fo UID X
if has_uid and (has_addr or has_port):
raise ValueError(
f'{ctx}: pass nccl_unique_id_bé64 OR "
f"master_address/master_port, not both"
)
if not has_uid:
# TCP #3\: master_address #2 master_port &0 & B+ 7E
if not (has_addr and has_port):
raise ValueError(
f"{ctx}: need nccl_unique_id_bé4, or both "
f'master_address and master_port"
)
return None # TCP AR EZAME unique id

# UID ERX: REATE basebs (FE4 URL-safe 4mb)
try:
decoded = baseb4.bb4decode(ncel_unique_id_bbé4, validate=True)
except (ValueError, TypeError) as e:
raise ValueError(
f"{ctx}: nccl_unique_id_bé4 is not valid standard base64 "
f"(URL-safe baseb4 is not accepted)"
) from e
if len(decoded) = NCCL_UNIQUE_ID BYTES: # &Jta4F 128 F%
raise ValueError(
f'{ctx}: nccl_unique_id_b64 must decode to "
f'{NCCL_UNIQUE_ID_BYTES} bytes, got {len(decoded)}"
)

return decoded

# worker_init_payload: %&—F5 LB X%, IIE None FE&
# FF1E dense/sparse B3| BRI FMLIT RIER
def worker_init_payload(init_info: NCCLWeightTransferInitInfo) -> dict:
return {
key: value
for key, value in asdict(init_info).items()
if value is not None



}

vlim/distributed/device_communicators/pynccl.py

¥ from_unique_id_bytes A Efn _init_comm H£EWaiZBEE, £ UID BRENKER(S
L PN

# _init_comm: B __init__ f8 from_unique_id_bytes ®£Z
# ZEIEM + ncclCommlinitRank + warm-up all_reduce Z%&
def _init_comm(self, device: int | str | torch.device) -> None:
if isinstance(device, int):
device = torch.device(f"cuda:{device}")
elif isinstance(device, str):
device = torch.device(device)
assert isinstance(device, torch.device)
self.device = device
with torch.accelerator.device_index(device.index):
self.comm: ncclComm_t = self.nccl.ncclCommInitRank(
self.world_size, self.unique_id, self.rank
)
stream = current_stream|()
# warm-up all_reduce: X 3masMItEL & H, 70568t
data = torch.zeros(1, device=device)
self.all_reduce(data)
stream.synchronize()
del data

# from_unique_id_bytes: MFHE 128 F¥ unique id 813 communicator
# £e3¥ StatelessProcessGroup/TCPStore, 3EF T torch-free |4k EE
@classmethod
def from_unique_id_bytes(
cls,
unique_id_bytes: bytes,
rank: int,
world_size: int,
device: int | str | torch.device,
library_path: str | None = None,
) -> "PyNcclCommunicator":
if len(unique_id_bytes) = NCCL_UNIQUE_ID_BYTES:
raise ValueError(
f'expected a {NCCL_UNIQUE_ID_BYTES}-byte NCCL unique id, "
f'got {len(unique_id_bytes)} bytes"
)
if not 0 <= rank < world_size:
raise ValueError(
f'rank {rank} out of range for world_size {world_size}"
)
self = cls.__new__(cls) # Bkxd __init__
self.rank = rank



self.world_size = world_size
self.group = None # UID B&423%H process group
# UID B&2F NCCL m#Exmins% (fmIEsRER)
# EAIIRETREBEFE AN ncclComminitRank 4%
try:
self.nccl = NCCLLibrary(library_path)
except Exception as e:
raise RuntimeError(
"failed to load the NCCL library "
“for unique-id rendezvous"
) from e
self.available = True
self.disabled = False
self.nccl_version = self.nccl.ncclGetRawVersion()
self.unique_id = self.nccl.unique_id_from_bytes(unique_id_bytes)
self._init_comm(device) # £ R NLWELIZIE
return self

i AR
Review # dongluw £&, #H 7T 6 NEAEIRITER, dharak-cohere 23N HMEE

1. warm-up all_reduce IBF R4 (comment 1) : dongluw #H from_unique_id_bytes #
B warm-up all_reduce 22— MR HIFAR Y, JAX Mo MITLE L H—
all_reduce EMB, 1EELEFREEFIHEXRPHAFIA (‘all reduce is a good
handshake to have for comm init. I added the requirement in the document') ,

2. (LESHNFEE (comment 2) : dongluw &FL NCCLWeightTransferlnitinfo B9FE&
7 M master_address, master_port, rank_offset, world_size X rank_offset,
world_size, master_address=None, master_port=None, L EBHRAHESEFIRZILSIHE X,
REMEE A kw_only=True, BN ERASIR TypeError MmiEEEEAE S (‘sure, made it
kw_only as need to have required fields follow optional')

3. XA EE (comment 3) : dongluw 8 from_unique_id_bytes 5 _init_ BEKEE
£3Z1E, 1EEREWIEL ('This is intentional choice to prevent any changes to the
main init') , 1E7E aoshen02 iz HABREINERKAIREX _init_comm() £EF %,

4. UID BRI FHIE (comment 4) : dongluw 38 UID BR TR H
communicator & FEBITIHKAFAE, 1EEERLRAFERAME RuntimeError,

5. A MLEEBIF ¥ (comment 5) : dongluw #ZI& dense/sparse 5| %8 asdict + None
R MEBAEZFREK, EESEZILT worker_init_payload()s

6. Baseb4 wmiZEZ] (comment 6) : dongluw #2EE URL-safe baseb4 SHIELE(B RS K,
B, 1EEAR T S,

« warm-up all_reduce #BF A JAX AR EKR (design): 28 warm-up
all_reduce fEAIEFHLE], & NCCLWeightTransferlnitIinfo #2 from_unique_id_bytes X
R BRAAULER JAX 3R AA AR AR &

« NCCLWeightTransferlnitinfo FEEH SR E SHEXEMH (correctness): BRA
dataclass(kw_only=True), |[BALEAASIR TypeError MmIEFFRH



- from_unique_id_bytes 5§ __init_ B4R E L (design): &ER _init_comm() £ZF#%, &
__init__#7 from_unique_id_bytes 3 [EEH

« UID B&f2 T NCCL FEmB LR IF & mIEFFEREA (correctness): UID B2 F NCCL E
InEk k&t RuntimeError, ® __init_ XA raise RuntimeError MIERE
available=False

- dense/sparse 3| ZFHMLEEE L (design): RER worker_init_payload() £F &R %K,
dense #o sparse 5| #%—iRAH

- baseb4 AL ERHIEL URL-safe ZwiY (documentation): 7
NCCLWeightTransferlnitInfo X4 BA#ILEA JAX A E R basebd.bbsencode IE

urlsafe_bb4encode

R 5 B
. RS

1. EVEREE (X)) : NCCLWeightTransferInitinfo 28k kw_only=True = REBRIRME AL B
SEEIMRIAAE (20 Cohere RERNRED) , EXERARAZNZEAWMA, HRAASRHA
FhtE R mIEREBR L 58

2. ‘YR (F) : UID B&425%F TCPStore barrier, FiA& rank sS40 E BN
ncclCommInitRank, FHMZH. warm-up all_reduce HERITIHCE & H, XA R
REXA PR, 2A ST RI,

3. NCCL Em#EELM (fE—F) : UID B2 T NCCL Ein#k& M RuntimeError (IE
HATH) , BEMEEFHAN ncclComminitRank 4%, a6 EE NCCL B E MBI 7
REMR &,

4. basebs RwEHRY) (K) : JAX AP EMEA urlsafe_bbdencode S#IEL, HREEE
BAFA LB E EARE basebld,

5. &M (F) : NCCL_UNIQUE_ID BYTES & &AM A A,
worker_init_payload ZHTERKARKTINARAERZE, - W AFRPmWm: #
torch-free JIIZk8 (40 JAX) BE#53E3T pre-shared ncclUniqueld #A vLLM # NCCL
REEARWINE, LIREREH., XE@EMR Cohere F4FE - B HITHEEIE &,

ARGRH: RESEEEPE viim/distributed HRIRABEIRMEER, TR ARE T H KR
M, BOKRZETE R PyNcclCommunicator.from_unique_id_bytes (FfAB) #a
worker_init_process_group (EH¥Z%E) , 1B TCP BEANITAZEARE,

RIFAZ " : A NCCL BERIIATFHABMERN, EEEFETEER warm-up EFHY
Fa kw_only 93K, FANEIE (dense/sparse) BIFFFIMLEEEL—AR worker_init_payload,
Ml TR R,

« RFeFRE: UID B&2T barrier Fi3P GEBIRFRM XF4REL)) |, kw_only & =] B3R Sh

AL E SHORAA , warm-up all_reduce BF 2 AN EIREME

KRR EE



« PR #51520 [Distributed] Add nccl_m2n resharding: FlJ& NCCL REfE#MASH PR, ¥
& m2n resharding, 13%E torch on trainer, 54~ PR 8§ UID B2 & )

- PR #53751 [Distributed] Sparse checkpoint coords: /& NCCL REEMARS, H Xk
sparse checkpoint 4%, 135 torch on trainer

« PR #53541 [Distributed] Server-level E2E tests: & NCCL RREEMARS, ¥
server #&5| E2E MR, 54 PR BYE MR B Ah



