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PATHRE

« —4)3E: NIXL push 3% X FF PP+HMA FBE R E & K H

< ENE: ESKEIL, ESF base_worker.py # _set_region_layers.
_requires_layer_name_routing. _align_remote_regions_by_layer Z/NASEU KR
_compute_desc_ids 8 layer-name 4% : " B & & HMIE region RI|E&H " + " HRKED
e R R I " BRI R BS AR R BRAT R AR R (A SNME; TEIEXE #56104 B EREL
PR BN T A RS I A M R o 5 AT EM PR, BB kv-connector o RN
KV t&5, 2ZiXERERSE #50499,

THHES BAL

PR body ER#i%BABIHL: "Enable attention HMA with pipeline-parallel prefill in
NixIPushConnector, following #45880. Producer PP stages and a PP1 decoder may
pool the same layers into different physical KV-cache regions. This PR matches layers
by name and builds descriptors using each side's region geometry." IR] push ZEFEEAE
PP>1 H HMA BT E#EHE NotlmplementedError, pull £ 84H PP+HMA X H{ELILEZER
B % PR # Lk push #RXEO, £ PP 498 prefiller fTIAIE KV B PP1 decoder # HMA
At region,

SCENAFAR
SIIEAT 6 4k

1. TEIES wire thiXFA %K (metadata.py) : NixlAgentMetadata #F3E region_members:
list[list[str]] B, ERKEFAN % region £EH layer £ ;

NIXL CONNECTOR_VERSION M 11 #Z% 12, JRHE: PP T P/D 8 region JUfAI TR A
, IR layer Hhw LIBF&; IRASARIRIERREWNIE peer FEFRESHR M B AT
g (RN BARE)

2. KM layer /TS (base_worker.py) : ZE3EM KV cache BHAHA
_set_region_layers(region_layers), S&WrE[E— layer REZ A NIXL region, HiEid
_requires_layer_name_routing() (A _supports_pp_hma and pp_size > 1 and
_is_hma_required and not _has_mamba) ¥ T RAUELEE,; BRARM
kv_cache_config.transfer_group_index_by layer J&k4 _transfer_layer _names.

_transfer_layer_region_indices. _transfer_layer group_ids =jtfH. BRIA (pull. PP1.
JE HMA. & Mamba) RIFETHE, ZTEEBEZ, EHEXFREELSE,



3. ik region FEXFF (Lalign_remote_regions_by layer) : ¥ add_remote_agent 1#&F
MER R, LR SmRiBET region_members B & THIBIAKE —K, ZE layer —
region R AIBLATFHIELE SR L FIZAM _transfer_layer_names JFEHE
kv_caches_base_addr. block_lens. block_strides. region_num_blocks.
region_group_ids. region_mem_types. region_names, F38 region_members Y3—4t
A& region — B, 58 RMFFRA no-op, EfIAM layer FEIIRER L SHT = KK
—— TP EFERRBFERE RIE KV,

4. descriptor TE 5 %MKIEX: compute desc ids ##E layer-name BEo X : %
_transfer_layer _group_ids =8, % layer F A& region B EEEARE (
region_offsets = np.cumsum([0, *region_num_blocks[:-1]])) , Y3B4HE RFM—K,
push_worker.py 8 xfer_blocks for req Xt groups_differ B3E4E3EINE % X YK EH

layer-name BB A 3EL4 P/D RE cache-group iR, ZBRIEX A E, %K
_pop_done_transfers B is_send #%Ef&: FrA transfer handle %3R5 Bl LR 52 AR,
receive MItYEE S pending notif &3] get finished(), push WRITE 89528X &
consumer notif / lease expiry RZE,

5. BaAl1&: _init_ FIESI PP MAAREUSE if self.pp_size > 1 24: pull + HMA 3&
# ($#°~KH push) . Mamba/SSM JB&MEIEL. consumer Il PP $E48,
NixIPushConnectorWorker & supports_pp_hma = True, &% block size 53F MLA #
decode TP > prefill TP & topology/NIXL S = BI3E4,

6. MiRE XAUEEE: test_nixl_push_connector.py ¥ agent_metadata.
_layer_routing_worker #Bh5 5 A layer B EMR (descriptor B . oHIBEER. 3IE
HMA B12{R3F. BREMBRLIK. pooled region ¥73K) , FHILREMRIE MRS H MK
PP1/PP2+HMA PR4H; test nixl_desc_geometry.py ¥4t push pp BZ PP T
region_members 45 descriptor JUT; test_nixl_connector_hma.py M358

_transfer_layer_group_ids #, B XA ERZEEBHGRIT AT ES ZEMERT .,
KPS

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/base_worker.py (3R KV 3E#REE; %
%l source; £ core-logic; &5 _set region_layers, _requires_layer_name_routing,
_align_remote_regions_by_layer, _compute_desc_ids) : SZIAZ: Fig
_set_region_layers. _requires_layer_name_routing. _align_remote_regions_by_layer
EANER, Bk compute_desc_ids X3F layer-name Bd#, FE __init_ EH PP 1&,

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/metadata.py ({3 T¥IE; 5
source; £ data-contract; &5 NixlAgentMetadata, NIXL_CONNECTOR_VERSION)
: wire ThiXZE E &: NixlAgentMetadata #3E region_members FE%,
NIXL_CONNECTOR_VERSION 11 — 12, =& P/D B#fEa 7,

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/push_worker.py ({&3k HEXIEHEEE;
25 source; ER core-logic; &5 _supports_pp_hma, _xfer_blocks_for_req) : push
EFEREH  supports_pp_hma = True, F# ¥ _xfer_blocks_for_req £xt P/D [
cache-group R layer-name B HEBH,

. tests/v1/kv_connector/unit/test_nixl_push_connector.py (#i3k BETMIR; 25| test; £
7 test-coverage; 5 test_completed_push_send_waits_for_consumer_notif,



test_different_region_groups_require_layer_routing,
_agent_metadata,_layer_routing_worker) : &AMIR XM (+398/-2) : BE layer KW
descriptor it8&. TEHFEFER. FE HMA BEFRFF. BREMRAK. pooled region ¥ 3K,
FA TR IE XRS50 A PP1/PP2+HMA,

. tests/v1/kv_connector/unit/test_nixl_desc_geometry.py ({3 BTMR; K7 test; £
A test-coverage; 5 test_overlaid_transfer_groups_share_region_geometry) : &
test_overlaid_transfer_groups_share_region_geometry S%k1t. A push/pull &2,
BSFE PP T region_members 45 descriptor JUA (& num_descs.
dst_region_num_blocks)

. tests/v1/kv_connector/unit/test_nixl_connector_hma.py (#E3k BETMR; 25| test; £
A test-coverage) : A _compute_desc_ids B9 mock *N% _transfer_layer_group_ids &
TABRINME, RIFFHAE HMA MR EFTHE S X T B35,

« docs/design/nixl_kv_push_connector.md (3R i&it3X#4; 5| docs; £KR
documentation) : #F3E "Pipeline parallelism and hybrid KV caches" —%, &% ERIZ
LHENRITAZE (RAE—. BREXRK. (XAMHFRE member NF)

- docs/features/nixl_connector_compatibility.md (#E3k Bt XRS; 25| docs; EH
documentation) : #N7 push PP+HMA BIBENM RS IRFEE (decode il PP R HF.
Mamba/SSM R % 3. P/D block size #/M—3. decode TP KT prefill TP) ,

XS set_region_layers, requires_layer_name_routing,
_align_remote_regions_by_layer, _compute_desc_ids, _xfer_blocks_for_req,
add_remote_agent, _pop_done_transfers, get_finished

KR BR

vlim/distributed/kv_transfer/kv_connector/v1/nixl/metadata.py

wire ThiXZE & & NixlAgentMetadata #3E region_members FE&,
NIXL CONNECTOR_VERSION 11 — 12, & P/D B¥{fa R,

# Version History:

# 1: Initial version with compatibility checking

# 2: Add remote_request_id to kv_transfer_params

# ...

# 11: Add per-region transfer geometry and memory types to NixlAgentMetadata
# 12: Add per-region member names for PP push

#

# IRAARERE H peer MBEITHEARIK; BEHMBEET

# (SBEbE compatibility_hash, FEARRS agent_metadata_bytes)
# RIERFEEH P/D AEEEFHRMEELS,
NIXL_CONNECTOR_VERSION: int = 12

@dataclass
class NixlAgentMetadata:

region_num_blocks: list[int] | None = None



region_group_ids: list[int] | None = None

region_names: list[str] | None = None

region_mem_types: list[str] | None = None

dcp_size: int = 1

pcp_size: int = 1

# Layer names sharing each advertised region, in region order.
# PP oK prefill £EIAK stage B layer 53T region *5F,
region_members: list[list[str]] = field(default_factory=list)

viim/distributed/kv_transfer/kv_connector/v1/nixl/push_worker.py

push ZEHEEE supports_pp_hma = True, & xfer blocks for req H3t P/D &R
cache-group AN layer-name BB R,

class NixIPushConnectorWorker(NixIBaseConnectorWorker):
"""Push-specific (WRITE) worker logic."""

# X4 push 5 pull 8 NIXL REEHFET,
_TRANSFER_MODE: str = "push"

# push BB AL PP + HMA; pull 3EFEEREF _supports_pp_hma = False,
# Elt PP>1 + HMA AES%E _init__ BEBARRIEAFHIRRIKA push,
_supports_pp_hma = True

def xfer_blocks_for_req(self, req_id: str, meta: RegMeta):

local_region_groups = self.region_group_ids
remote_region_groups = self.dst_region_group_ids[engine_id|]
groups_differ = local_region_groups != remote_region_groups
# FF/2 layer-name B® /5, P/D FIEY region group i/ AEF R HE
# (HMA 89 pooled X8 layer £X5F) ; R BRRIFRAIELEZE,
if groups_differ and not self._transfer_layer_group_ids:
raise NotImplementedError(
"NixIPushConnector does not support different producer and "
"consumer cache-group layouts"

)

TR

ZAOTEE S e S, TRIBXSREHVETT:

« NickLucche SIFAT A 18 : "I think this is much better than the original
MemberTransferPlan I initially reviewed! This looks like the right direction at first
pass."

« %F pop_done_transfers 8y is_send %4, NickLucche F8§H #56104 BBRZRE: "
we might not need to thread it through _pop_done_transfers", fEE R4 is_send
&3, 38 receive MITIEF AN get_finished(), ik5ERH WRITE BE# HiR

finished_sending #&& producer lease,



B 5RBRMYFR: NickLucche FEREEMES %S "member" 083 Fi2fb; 1EE KA
B, FHIE _supports_member_identity Ef& A _supports_pp_hma, "member" &£—K
A "layer name",

« CodeRabbit 2 HFAANIEM MR : O MIEL block_size_ratio 1= 1 #) member routing ("
This fails the handshake before a transfer starts") ; @ REEXEE
add_remote_agent() Z G B A BEER NIXL agent ("Repeated invalid handshakes
can retain untracked NIXL agents") . YEE IR "Validate PP HMA peers before
registration" ¥4 % block size 53 MLA TP ¥ KA BRI BEMZ Al

« njhill B9 nit ZIIE PP R EH UK if self.pp_size > 1, 1EERBMIFFHIA,

- is_send &% vs TEIBEXEM (design): RAE #56104 FAEMTHKIEX: WRITE K H
consumer notif / lease expiry ¥ &, MmIEARHM handle; pop_done_transfers Rfa&w4
2R handle &%& 5 LR,

« 1% block size NTEIBFHRIEL (correctness): A& add_remote_agent i@t
self.block_size != nixl_agent_meta.block_size $E453 7 X445 BH Equal P/D block sizes
required,

« RICHTHL S im3k agent St (correctness): 3% "Validate PP HMA peers before
registration" 8% block size 53 MLA TP ¥ iki&E R 3| topology/NIXL SEMZ &I,

s BRRAREZE5EBMIIE (design): EERALZBIBME. "member" ¥#1LA "layer name".
_supports_member_identity E44& A _supports_pp_hma,

- BRZ BRI RICRBE (correctness): UM & A NERF AR LK, FARENZEEKRE,

- PP BEte B DA (style): fEERMR, X "Group pipeline-parallel startup checks" %—
AR RIFFRRINT 5 HIRE Lo

PNoESE-AL

« QG

1. wire ThiX &M : NIXL_CONNECTOR_VERSION 11 — 12 BT AKREZE, P/D &
MEZAR; BEMARBIERTEFMELRK, XETHITAHN, BAREUEELRE,

2. EHMERE R ERELEE: _align_remote_regions_by_layer 1&#i
transfer_group_index_by _layer & region_members B9—3kiME, 1E{T layer 4p4 sEArER
KEEFHRK S AKMIEFRES—RERENLSE, BEFZFN checkpoint/ HRE 44
A& — Ko

3. BRIEXZEEZmLAKIZ: pop_done_transfers 5 get_finished & push/pull £
RAG, KahBBENDNREE (8% handle EHE handle BRBIZE) , 1B pull &
N receive ERXBEANAFERYIE,

4. REHAZ agent MIR: CodeRabbit 3 BRI T add_remote_agent &35 B RERER
agent; BRNAIBRIEME, ERFHEZT remove_remote_agent BYRRJRAIZ WG L
*iE.

5. B D : PR body PA#AAIA E2E RYE rebase EEH, RAETNERETER
commit; TRITON_FLASHINFER £&/E3RE cache SEMMBERAK, RAUANXIFER,
- AP 8 push AT PP & prefill + HMA B3RFBAHE (o



Gemma-4-26B-A4B-it #) PP2/TP1 — PP1/TP1) , GSMS8K strict #&& 96.0% vs H3%E
baseline 95.0%, 588 217,085 *RIMERa P IIE decoder FAM prefill, pull =
PP+HMA KIBE BB HIES, [TAXRE, XNA%K: #3E wire FESKRAS, P/D HE
RRP ALK, descriptor WWEERFHALME RBZEHIH, ST THTIMEAR, FFHFA
. kv-connector BIREGZSIEDE, A #50499 (packed MLA) ##HETE AR
_set_region_layers Hl#|, BERKIEXE #56104 X5, BIRELEHFTEME, - X
FEARIT: wire ThIVRAALR , BRIBEXEE , BEEIZ agent MIRNFE , P/D AR K
AEZ , TRITON_FLASHINFER kB %

RERIREE

« PR #55055 [BugFix][Model Runner V2][Spec Decode] Fix decode instance's
multi-layer MTP kv caches during P/D: 54 PR #H
tests/v1/kv_connector/unit/test_nixl_push_connector.py, [EJ& push %E#EE P/D KV &
AL SERIE X B2 RE B3R,

« PR #50499 [KVConnector] [NIXL] Packed MLA (#r@13#% PR body ##7) : PR body & BA
A stacked follow-up ("Packed MLA is the stacked follow-up #50499, which should
land after this PR") ; & review H Bl set region_layers & E £ A,

« PR #56104 [NIXL] R EM (review F3| A, #rflig £ TXIHEMT) : NickLucche Ei%
PR HEk51 T _pop_done_transfers; A& PR #EER is_send #EfL, RIFZKIBXFERE,
AR E L6 FH R,

« PR #45880 [KVConnector] [NIXL] attention-HMA &t %3 (PR body 51 H, #=EiRET
SCHEWT) : AR PR BA#A "following #45880", EH HMA X#F2Z ¥ & PP %% pull X
PP/HMA ®H #43368/#48263 EARRSZH, RE #47981 BEAT ZBMR.



