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«—AE: BECPERAEFRSL—BX, AEMLTAZTE

< WESME: [ERMAER: —& cp_common.py ¥fE[4E symmetric-memory #FM. &8 1THE.
workspace £ AR T ERE, XEE4 prefill fused ops BIARLJERE; =& dep.py
BIREIRNZEZR (LSE combine. Q/KV gather. manager @°X) ®[{EX CP EF iR RS
=, NEPE: AFRENAIEERT diff BIAAG#s) (o git diff —word-diff XttbE &
LX), HEH— Rk DCP XK E T, (ESRERZ PR B follow-up (prefill pcp
fused ops) .

THHES BAL

PR body ¥iZeksh M A 'Cosmetic refactor of cp related attention ops', EE&HNA =:
— B2 EIE ops/common.py. ops/dcp_utils.py. ops/dcp_alltoall.py =48 DCP 53 &E A
HF &3 ops/dep.py, MARIEMBAKIFRA; — 2 PCP EFMN
model_executor/layers/attention/pcp.py 3£ A vlim/v1/attention/ops/pcp.py, £ CP & A
EF¥E vl BEETS4—3E; = 2IRE symmetric-memory 8% 86413 ops/cp_common.py,
FEAFULER 'will be used by prefill pcp fused ops in later diffs'——Bi3XZ 5 4L prefill
PCP RE&H FHMAURIEEN, BMRETEMMEEIE, R AFHEE,

LI AE

1. £33 DCP EF3| 82—, #H2Z vliim/vl/attention/ops/dcp.py (£ 1368 4T) , ¥R %E
AR FE ops/common.py B mask_dcp_empty_shards_. _correct_attn_cp_out_kernel.
CPTritonContext. correct_attn_out. _cp_lse_common. cp_lse_ag_out_rs,
ops/dcp_utils.py 8 MLADCPManager 5 workspace &3, LUK ops/dcp_alltoall.py 89
dcp_a2a_lse_reduce LI AEUkIR; F—M cp_common.py 3| ANBEATTIRS
DirectCPWorkspace, Xt CP ABXEFHIABLMEANAXHWEEA—, BTEEY E.

2. MKRIBAE SR W S5 . MR ops/dcp_utils.py (-740 4T7) 5 ops/dcp_alltoall.py (-470
4T) , ops/common.py M4 308 {TH&fEI 3| 9 4T, R EFFAASI AL :
mla_attention.py 89 MLADCPManager BXM dcp.py & A, flash_attn.py 5
flashinfer.py B9 cp_lse_ag_out_rs. dcp_a2a_lse_reduce BZM dcp.py F Ao

3. % PCP EF3| vl BEZE. ¥ model_executor/layers/attention/pcp.py & 15|
vlim/v1/attention/ops/pcp.py, ®E finalize_mla_pcp_decode.
maybe_gather_mla_latent_cache_inputs %, ¥ % 4 NMEAAA (mla_attention.py.



deepseek_v32/attention.py. sparse_mla_attention.py. sparse_attn_indexer.py) B
import BRZRZ A%, fRIiE PCP § DCP H-¥FR4t,

4. 3B CP A&, 2 vlim/vl/attention/ops/cp_common.py (154 4T) , 1B
symmetric-memory M _symm_mem_spans_group. direct CP 811
direct_cp_enabled / direct_cp_multicast_enabled. X DirectCPWorkspace #3$hH
X, PR body BAHIZ A BEIEWE L prefill pcp fused ops B M,

5. M5 CI B2E, EH tests/distributed/test_dcp_direct_a2a_lse_reduce.py, 1B
import M dcp_utils ¥13] cp_common / dcp, HiEEASEME (_direct_dcp_enabled
— direct_cp_enabled %) , IEF PR pre-commit RALELIK, IRBREIZ mergify 12
~MEEEER; Cl SIS stale main AXEILIK, WoosukKwon EMEHIAES PR X,

R

« vlim/v1/attention/ops/dcp.py (3R SEFBRAEF; 5| infra; ER infrastructure; &5
mask_dcp_empty_shards_, correct_attn_cp_out_kernel, CPTritonContext,
correct_attn_out) : 4~ PR 894 #: @ common.py. dcp_utils.py. dcp_alltoall.py
SRR EFH TR B ET U, G—3RM4t DCP 8 LSE combine. Q/KV gather 5§ manager

a4 CP EFE#NE—AD,

« vlim/v1/attention/ops/cp_common.py (#3k AHEF; KA infra; EA infrastructure
;. &5 _symm_mem_spans_group, direct_cp_enabled, direct_cp_multicast_enabled,
DirectCPWorkspace) : #3EHIA$L CP BEHE: &% symmetric-memory #M. direct
CP 11485 DirectCPWorkspace #3, # dcp.py 5/E4: prefill pcp fused ops £,

« vlim/v1/attention/ops/common.py (#3k SFEAEF; K5 infra; £& infrastructure;
&5 mask_dcp_empty_shards_, _correct_attn_cp_out_kernel, CPTritonContext,
correct_attn_out) : J& CP HEFSLIEAZCXH, &K PR EH 299 72BN dep.py &
XF| 9 17, REMMENEEMARIL,

vlim/v1/attention/ops/pcp.py (R FRAEF; EA infra; £ infrastructure; &F5
finalize_mla_pcp_decode, maybe_gather_mla_latent_cache_inputs, pcp_dcp_combine)
: PCP S EHE FEAIEM model_executor/layers/attention/pcp.py I ZE 1, (&

DCP/PCP EF%—1u T vl/attention/ops B, ZAMER X435 ARRAMZ F#,
« vlim/model_executor/layers/attention/mla_attention.py (#3k SEF&EHE; 5| source;
2R data-contract) : #Z:5|FHA: MLADCPManager B&M decp.py S, pcp tE*xR$k
BZM vlim.v1.attention.ops.pcp A, BRIEEM/Z import HERETFRANEEMNE,
tests/distributed/test_dcp_direct_a2a_lse_reduce.py (13 % RNk ; L5 test; £
A test-coverage) : AN DCP MIREEHERE ERFSERE, FE—HEIHMIRX
%, BEZHE# DCP 9 A2A/LSE reduce I'1#&Z 1,
« vlim/models/deepseek_v32/attention.py (#Eik ARSI, K5 source; EH
data-contract) : DeepSeek V3.2 AT E AAERE 2 B H PCP import 12, wBAEM
P E = 3| MLA EER LI,

XPEMF5 . mask dcp_empty_shards_, _correct_attn_cp_out_kernel, correct_attn_out,
_cp_lse_common, cp_lse_ag_out_rs, dcp_a2a_lse_reduce, MLADCPManager,

_symm_mem_spans_group, direct_cp_enabled, direct_cp_multicast_enabled,
DirectCPWorkspace._allocate, DirectCPWorkspace._multicast_ptrs,



finalize_mla_pcp_decode, maybe_gather_mla_latent_cache_inputs

KR Fr B]

vlim/v1/attention/ops/dcp.py

A PR B9 =¥: B common.py. dcp_utils.py. dcp_alltoall.py =&AL & FF i BR BY#T X
%, %—1=ft DCP # LSE combine. Q/KV gather 5§ manager, BE% CP HEF /E#E—
AH,

# vlim/v1/attention/ops/dcp.py —— A PR #7388 DCP SFBRAEFH— A,

def mask_dcp_empty_shards_(
Ise: torch.Tensor,
seq_lens: torch.Tensor | None,
query_start_loc: torch.Tensor | None,
) -> None:
"L KV shard xR #9 LSE TEAN -inf, #%HZ shard 7T£¥ rank &3, "
if seg_lens is None and query_start_loc is None:
return
# BELMAL, BASHRX G, BiERRARA
if seq_lens is None or query_start_loc is None:
raise ValueError("seq_lens and query_start_loc must be provided together")
# RRBFIR: query_start_loc @Ztk seq_lens Z—MNLFR (BFKFFH—MEA)
if (
seq_lens.ndim =1
or query_start_loc.ndim != 1
or query_start_loc.shape[0] |= seq_lens.shape[0] + 1

raise ValueError("query_start_loc must contain one boundary per sequence")

# A LSE ME—THRIEMBHNFS], BHWNZFFIZENAN 0 token BJZ= shard
row_indices = torch.arange(
Ise.shape[0], device=lse.device, dtype=query_start_loc.dtype
)
sequence_indices = torch.searchsorted(
query_start_loc[1:], row_indices, right=True
).clamp_max(seq_lens.shape[0] - 1)
empty_rows = (row_indices >= query_start_loc[-1]) | (
seq_lens[sequence_indices] ==
)
# masked_fill_ R#IBZITE A -inf, )5 LSE &3t E ABTXEMNE

Ise.masked_fill_(empty_rows[:, None], float("-inf"))

vlim/v1/attention/ops/cp_common.py

/NI CP BB HE: &% symmetric-memory M. direct CP |85
DirectCPWorkspace £33, ##t dcp.py 5E%: prefill pcp fused ops £ A,

# vlim/v1/attention/ops/cp_common.py —— 4~ PR #1393t CP REHE,
# R ERE: 8 symmetric-memory 0. direct CP 1385 workspace HE L& E—4t,



# % dep.py 5E4L prefill pep fused ops E B EE 5.,

import functools
import torch

from vlim.distributed.parallel_state import in_the_same_node_as
from vlim.logger import init_logger
from vlim.platforms import current_platform

try:
import torch.distributed._symmetric_memory as symm_mem
symm_mem_available = True

except ImportError:
symm_mem = None # 3 CUDA ¥f3EKIBER torch TIETEME %K
symm_mem_available = False

logger = init_logger(__name_ )

@functools.cache
def _symm_mem_spans_group(group) -> bool:
PN AR A BT B & NVLS symmetric memory REH, SRIRALEEF, "
if not symm_mem_available:
return False
try:
from torch._C._autograd import DeviceType
from torch._C._distributed_c10d import _SymmetricMemory

device = torch.device("cuda", torch.accelerator.current_device_index())
# ABEM / WehEE ZIF multicast, RXIFEHERE False
if not _SymmetricMemory.has_multicast_support(DeviceType.CUDA, device.index):
return False

# F 8 F% probe #—>Kk rendezvous, multicast_ptr £ 0 A EEIETHA
probe = symm_mem.empty(8, dtype=torch.uint8, device=device)
probe.zero_()
torch.accelerator.synchronize()
handle = symm_mem.rendezvous(probe, group.device_group.group_name)
spans = handle is not None and handle.multicast_ptr |= 0

except Exception as error:
logger.debug("Direct CP symmetric-memory probe failed: %s", error)
return False

logger.debug_once(
"Direct CP symmetric memory across %d ranks: %s",
group.world_size, "available" if spans else "unavailable”,

)

return spans

def direct_cp_enabled(group, dtype, use_direct, supported_dtypes=None) -> bool:



"direct CP BFF3%: AP BRIEESE, SURBAATNS diype B4R, ™
if use_direct is not None:
return use_direct
return (
symm_mem_available
and current_platform.is_cuda()
and (supported_dtypes is None or dtype in supported_dtypes)
# BA¥ATEZEA NVSHMEM, BH&MEZE R multicast £ rank
and (
all(in_the_same_node_as(group.cpu_group, source_rank=0))
or _symm_mem_spans_group(group)

class DirectCPWorkspace:
"EIE CP IEXEZE: 4£—% ubatch & epoch it#k5 multicast 3&%t, """

def __init__(self, group, device, num_ubatches) -> None:
self.group = group
self.world_size = group.size()
self.rank = group.rank()
self.device = torch.device(device)
self.num_ubatches = num_ubatches
# epoch #4A5 dbo_current_ubatch_id Bt&, it%& rank EZR—N
# ubatch REK_EMK multicast 2, By ik @iRE AL
self.epoch = torch.zeros(num_ubatches, dtype=torch.intb4, device=self.device)
self._allocations = [] # &% (tensor, handle, ptr_list), ¥ rank %%

AT K

% PR #y review ¥ LR A HF RS Claude B5h review A fork RIRMEA,
WoosukKwon BE# approve B KRB iFit, TIREGNEBEFE Issue Wit — &
WoosukKwon #|¥r CI &Kk "come from stale main", EHFEXHFINGE &3, AL EN
ZOBRZEMN Cl ZEAREER; =& mergify FIRIRT pre-commit &K, ERHUT
pre-commit run —-all-files, RAHEREBEMBE, RAENFEHRERAERA RN FRELE, HWEEXR
FRRERIE

« Cl £ BT H5AREMME (question): Cl EREER, FIALKEE stale main fmIEER
PR; pre-commit &R BB HR R EEETHER,

Ao 5 &
o RS
1. ATASMMEERFE: dep.py &3 T4 300+740+470 ITH=AZH, ET—REHFBR (
4 mask_dcp_empty_shards_ X% shard 89438, _cp_lse_common #
base-e/base-2 %) #HSEREEFERIKE DCP &3 4% ; PR RMHATAIT LR,



2. import E4&ANK: &5 direct_dcp_enabled — direct_cp_enabled.
_direct_dcp_multicast_enabled — direct_cp_multicast_enabled.
_DirectDCPWorkspace — DirectCPWorkspace B2 FK4&, A SUR5| ASEDITH
T &5 mla_attention.py 5 deepseek_v32/attention.py {LF
model_executor/models B, RE&E vl BETF, BLEUEHE Y EMEMRI,

3. MERBEEX: test_dcp_direct_a2a_lse_reduce.py REEHE import, KRIFHETE
HJE dep.py IFERTS; 1 DCP/PCP BIZFELZ K/ 2V A B3R, K CIEE
2o

4. ERES mIFNIE: REZSIAR mME FZ4E, 1B CPTritonContext 5 XXM Triton &
7 key. workspace KRBT EERHUNESR, "RER "M CUDA graph 1#3R=EF L
BIAL, FERS DCP HETEYI, - Fm: AFM: K APL. CLI SfTARL, RHM
. ®RFTA B A DCP/PCP (context parallel) 8 MLA #H——# 3 DeepSeek &% (
deepseek_v32/attention.py) . Kimi K3 &——WU{ X% FA2/Flashinfer 5¥ & 1538, 3k
MRS import BAERATN, BETRERNTE K. BARM: %£—7 CP EF4R
, cp_common.py FRAEZEENE, E4 prefill PCP fused ops fIXEEE A ; FEEA
MARMEE—ANDZEAL DCP/PCP 523, ¥mmf2E: PHR—ALEMEN, EARZROE
BAKRZ, BXREIKEMIOEXNF, - NRARE: KSERAEMRDTAXELIIE | #%
RWEBABRETE |, BE import RBUAE , 2048 NRIKE L FIRE

KRR EE

« PR #52948 [Model] Support bidirectional (encoder-only) attention for DeepSeek e**:
B—F B AL, W& DeepSeek HAVFEAEBE S I, A PR KahH
deepseek_v32/attention.py 5 mla_attention.py 2H TH5I B 7.

« PR #52987 Revert "[Kernel] Gemma-4 FA4 FP8 Kernel": 54 PR &k T
viim/v1/attention/backends/flash_attn.py BPEREAEIRESL, REBT v1 TR AGRED,



