PR #39529 REIRLE

vlim-project/vlim
nixl refactor [2/N]: unify ToKVTopology + HeteroTPTransferConfig into TransferTopology
&3 BtIE]: 2026-04-20 18:39

JRSCEEE: http://prhub.com.cn/vlim-project/vlim/pull/39529

PATHE
- —AIE: %i— KV ZHEihE, EM NIXL ZERER0EE,
« ESNE: EVHEIL TransferTopology 2RISZH, XFHUAIE— At fomi2wIME R,

L& register_remote_engine A AR RILRAEM . T & KV 8T AE, b
PR Mt T EZMRITERASZE,

ThRES EAL

#R3#E PR body, mHLE“%— TpKVTopology #o HeteroTPTransferConfig A8 —EAR", 4
FR worker.py B0 BXBYFH# (0 tp size. block size. _transfer configs) , BWRESIT
RAZEETEFE, EME NIXL RFEMEE —2R%, K PR #39354 1F A Em,

SR

1. R EIEL: & utils.py FHIE EngineTransferInfo 8 MambaEngineTransferInfo 7k
% dataclass, G—HEENTREIIENEHERS (0 TP K. BKES)

2. BlEEZG—HIE: I3 TransferTopology 2, &38R TpKVTopology fo
HeteroTPTransferConfig 1324, REAMIAIME Efimf2 s | ZEM A 7%,

3. IR A A nixl/worker.py H, ¥ kv_topo B4 transfer_topo, Mk
_tp_size. _block_size &8, {#H register_remote_engine Z&—>EMiTiZ5|E,

4. BEHBIREANR: E4EL compute_mamba_phys_ratio A
compute_physical_blocks_per_logical, FHFEMFMIR X+ EFHARF mock X%, Hik
MR B EHED,

5. FEAERS: MR HeteroTPTransferConfig 25, ¥ mooncake_connector.py foxd Rz
R UE A TransferTopology, &G #FE.

KX
« vlim/distributed/kv_transfer/kv_connector/utils.py (13 t&£3##a$h; 25| source; £

core-logic; 5 TpKVTopology, get_current_attn_backends,
get_current_attn_backend, EngineTransferlnfo) : BB, EX T #HE
TransferTopology. EngineTransferinfo #2 MambaEngineTransferinfo, HMIFRT

HeteroTPTransferConfig,

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/worker.py (i T/EZ4HE; K5
source; EA core-logic) : TERA AT, ¥ kv_topo BiA transfer_topo, FHMIKR



TURTH,

« vlim/distributed/kv_transfer/kv_connector/v1/ssm_conv_transfer_utils.py (#i SSM 1%
WMTE; &5 source; £ core-logic; &5 compute_mamba_phys_ratio,
compute_physical_blocks_per_logical) : BRI ER L, RBRG—GLEAZE, B'H
Mamba BT E

. tests/v1/kv_connector/unit/test_nixl_connector_hma.py (13 HMA MR ; 25| test:
A test-coverage; &5 test_compute_mamba_phys_ratio,
test_compute_physical_blocks_per_logical) : MR X F E#H, HREME NIXL ZE
2 B9 Mamba EEEERE £

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/mooncake_connector.py (&
Mooncake %R 25| source; LA core-logic) : iEEL Mooncake 3%E3E 8 1E A
TransferTopology, #RIFEERESRFRE M,

. tests/v1/kv_connector/unit/test_nixl_connector.py (#3k NIXL MR; 5| test; L&
test-coverage) : BE#H NIXL sEEEEMMNIR, MAREMEEDIERAME,

. tests/v1/kv_connector/unit/test_mooncake_connector.py (13t Mooncake Mi&; K3
test; A test-coverage) : EF Mooncake HFEHEREMR, EERIGIHLTE,

sk a

XPEMF5 . TransferTopology.register_remote_engine,
TransferTopology.get_engine_info, compute_physical_blocks_per_logical,
TransferTopology.handshake_target_ranks, TransferTopology.describe

RERED R B

vlim/distributed/kv_transfer/kv_connector/utils.py

S EM U, EX T #H2E TransferTopology. EngineTransferInfo fo
MambaEngineTransferinfo, F#FRT HeteroTPTransferConfig,.

@dataclass(frozen=True)
class EngineTransferInfo:

BT ERNERRS, BFRITERFAREF 4,
BAETE TransferTopology._engines F#i e,

remote_tp_size: int # AR G| %8 TP K/N, JRA worker._tp_sizeleid]

remote_block_len: int # RKE (F¥H)

remote_block_size: int # SN RESREER, JBA worker._block_size[eid]
remote_physical_blocks_per_logical: int # ¥ 23R 53ZEIRLHF], JRA worker._mamba_phys_
ratio[eid|]

@dataclass(frozen=True)
class MambaEngineTransferInfo(EngineTransferInfo):

¥ & EngineTransferinfo, X#FMambaiB &R BI1EH#LATE Bo
FTFSSM+AttentionB &R, HFFARIMambaE o 88 % B MR RZAZ rankiLE,



remote_fa_source_ranks: tuple[int, ...] # & E— FA L#9izfE rank
remote_all_source_ranks: tuplelint, ...] # FirB & &2 rank (FA + Mamba)
remote_num_fa_reads: int # EE FA $¥IBHETRE rank FE
remote_num_mamba_reads: int # E& Mamba $)IEHZAE rank FKE
remote_fa_descriptor_bytes: int # —/ FA K/V #RFHFH AN
is_remote_replicated: bool # imfE TP BEEATE KV L#k (BF KV 2T E4)
remote_physical_heads: int # SN rank FAEEIE KV LK

@dataclass
class TransferTopology:
F—IRINZE, B TpKVTopology Fo HeteroTPTransferConfige
BEAHMIDIME B A2 3| M,
tp_rank: int # ZA&R#h TP rank
tp_size: int # A&# TP K/
block_size: int # AR A /N
engine_id: str # A#5|% ID
is_mla: bool # 2&FER MLA
is_mamba: bool # & A Mamba &R
total_num_kv_heads: int # & KV 3%k
attn_backends: list[type[AttentionBackend]] # X E A E3R5| %

def _ post_init__(self):
"AE AR IMIE, R RN, "
# KM KV ZHMRET ABRMTSL
if not self.is_mamba:
_MOCK_BLOCK_SIZE = 16
kv_cache_shape = self.attn_backends[0].get_kv_cache_shape(
num_blocks=1, block_size=_ MOCK_BLOCK_SIZE, num_kv_heads=1, head_size=1
)
self._is_kv_layout_blocks_first = len(kv_cache_shape) == 5 and kv_cache_shape[0] ==
else:
self._is_kv_layout_blocks_first = True # Mamba R ERIRIRL LR E
# HAbrEmat ...

def register_remote_engine(self, engine_id: str, remote_tp_size: int, remote_block_size: int,
remote_block_len: int, remote_physical_blocks_per_logical: int,
**kwargs) -> None:

SEMTAZE I, FK—workerd O EK B F RS,
R ZMambatER | #4932 MambaEngineTransferlnfo,
if engine_id in self._engines:
return # BEEM
if self.is_mamba:
info = self._build_mamba_info(engine_id, remote_tp_size, remote_block_size,
remote_block_len, remote_physical_blocks_per_logical, kwargs)



else:
info = EngineTransferInfo(remote_tp_size, remote_block_len, remote_block_size,
remote_physical_blocks_per_logical)
self._engines[engine_id] = info

viim/distributed/kv_transfer/kv_connector/v1/nixl/worker.py
FTEIRA AR, & kv_topo BHA transfer_topo, FMIRTUAFE,

# 7 NixIConnectorWorker 258y __init__ AFJkF, *BTE:

# |HARES:

# self.kv_topo: TpKVTopology | None = None

# self._tp_size: dict[Engineld, int] = {self.engine_id: self.world_size}

# self._block_size: dict[Engineld, int] = {self.engine_id: self.block_size}
# self._transfer_configs: dict[str, HeteroTPTransferConfig] = {}

# self._mamba_phys_ratio: dict[Engineld, int] = {}

# FTARAS:

self.transfer_topo: TransferTopology | None = None # Z%&—3aF 2
self._physical_blocks_per_logical: dict[Engineld, int] = {} # IR B L EFH
# HA TR FHEZ R

# 7E add_remote_agent AT, JEMTAZE|E:
assert self.transfer_topo is not None
self.transfer_topo.register_remote_engine(
engine_id=engine_id,
remote_tp_size=remote_tp_size,
remote_block_size=nixl_agent_meta.block_size,
remote_block_len=self.block_len_per_layer[0], # {& At KE
remote_physical_blocks_per_logical=compute_physical_blocks_per_logical(
ssm_sizes, nixl_agent_meta.block_lens[0]
),
# XF Mamba &, EFEFINSEA0 total_num_kv_heads
total_num_kv_heads=self.model_config.get_total_num_kv_heads() if self._has_mamba else
None

)
# 5B B E AT transfer_topo RERG| ¥R, flin:
info = self.transfer_topo.get_engine_info(engine_id)
if isinstance(info, MambaEngineTransferInfo):
logger.info(f'MambofEHEL & : {info.describe()}") # £ % —8 describe A3k

EaERe LR

« NameError R F&: gemini-code-assist[bot] &8 i TransferTopology. post_init_ #¥
is_mamba A True B kv_cache_shape KEX, TEES BB, ZIWHA not is_mamba &
P, FEEEEE.
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POREBANKE, 8RR AR UHRTEEM,
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» Mamba KV & EMZHEEYT (correctness): BINREBMNMEGKE, FEEELER
FIRE T EBE R ET M.
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SRR R AR E IR,
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EiE,
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- B
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- AP TEEPW, APl FfTAGRIEARE, BERNREMTRY AT LET BSAR LR
ZiE,
« }HEIA: 3IAHTE TransferTopology fEAMRAERED, REFLXFEMAWIRT, =TaERD
EE MR,
- Qfetrie: ROBATE  EMFmE,  MRAEEFTRIE

KRR EE

« PR #36645 [kv_offload+HMA][4/N]: Support sliding window lookup: [EJ& kv-connector
HREM AT, FEREMBINUEHE O XF, BAKEMERX,

« PR #39354 KRiZMHARE, 1B PR body REKFM PR: A PR BWEEIKH, NEMEMEME
X¥F, AR RAEEE TIAE,
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