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MTHE

« —A)1E: B85 NixlPush RIZREGFRE A M, HIRER KV #3F

 WEMME: EEEIR, XE-NMEAPRNEREBE: SEMERFIIMREAE (front-trim
FraiEir) , BENMESE— (decode/prefill XM A. kernel 3R¥LE) it pull/push £
AR—%M, &EAR stub NIXL WRITE EMRIER AT AT RERESZBR L, EAFT
_apply_prefix_caching BIIAR AR (EREFAMELF. BA# kernel KE) UK
review JRaHIMR RS YL A,

THRES B

PR body BABAFE . 7 push AT P FELMAMABESF. LTEFILL D, D R
EMAMEKITE R (get_unhashed block_ids_all_groups) , HEIt P & tail-trim R &%
BB N ANRITER, YRILILE push worker.py:634-640 A min KEM head-trim, 4
ARSI P 8 prefix k53 D 89 suffix #AI—3XIER Issue 48633 H C3 Friaikagiz
= "on a partial prefix-cache hit, D registers only its uncached suffix but the WRITE
aligns via a min-length front-trim, sending P's prefix blocks into D's suffix slots", ##r
A PO &REFER KV $Hi3R, PR body FBFARNAIE elif num_local < num_remote: 9%, EA
P RMHEAZENE D ERFENR,

LI AE

1. E# _apply prefix_caching A decode/prefill XA (base_worker.py) : S3M
(local_block_ids, remote_block_ids, remote_physical_per_logical) 284
(decode_block_ids, prefill_block_ids, decode_physical_per_logical,
prefill_physical_per_logical), BAFRIMIARE BAZ& B LLBIRFFH kernel (#38) 3 ID, #
WEAEE kernel ¥iE, JE Mamba 4 ZATREMN X prefill X end-trim 2| decode KJ&)
: Mamba X REiZE self._physical_blocks_per_logical_kv_block, BRARERANS, £
R FAIKHI worker B HIRZA, pull § push T&28 H,

2. B GEAETINE kernel 3R¥E (push_worker.py) : X8 review &N, EHRWZIE
M _do_start_push_kv (ZiE3REM@. 7 _logical_to_kernel _block_ids ZRl) Bk, #BA
_xfer_blocks & _map_block_ids_for_block_size_ratio ZJ&. _compute_desc_ids Z Ry
LB, AAR D SEMARITEIRIEA decode_block_ids. P BT FI1EA
prefill_block_ids, 5Z#, end-trim, 3&Z& % # physical-per-logicals



3. MIERBEIR MR front-trim FF581LET S (push_worker.py) : BIKRJEZEA min XFER (R
#F num_local < num_remote A X #hE C3 BERMIFHRIR) , BRI G —ERME
Wis: group ZAMAESE. SHERKSIEF, FEHREMIEFEFR WRITE B 5%E 5
PR body # "P R MIBRAENE D BERFEMNR " WEL—IK

4. MRS B EKRED: test_nixl_push_connector.py #3¢ TestPushPrefixCaching (+92 4T)

, & review ERIZEFESZ xfer_blocks_for req %12, R stub NIXL WRITE, BZ
partial hit end-trim ([13,14] -> [500,501]) 5XL& P RHEHTANDE;
test_nix|_connector_hma.py 89 4 & _apply_prefix_caching ARERMESEE ;
pull_worker.py RV ZFEA; MR stub F3E _engine_ttl FE&,

R

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/base_worker.py (#£k ANFHEE,; %
B source; EH! core-logic; &5 _apply_prefix_caching) : BOHEREK
_apply_prefix_caching M local/remote #XTAEM A decode/prefill B3mNA, FIEH
M| physical-per-logical B R ASFHBAH kernel IRKEIHMARZLA, £ pull/push F—R15%4
7B X B A,

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/push_worker.py ({&3k #E3XIFEIEE;
2% source; ER core-logic; 5 _xfer_blocks, do_start_push_kv) : B&E% &
_xfer_blocks WA _apply_prefix_caching &# 7 $2 C3 ##ERFIFH min KE
front-trim 7&3F, TR —KMERS; RENENZEBREET TR kernel 3RE@E,

. tests/v1/kv_connector/unit/test_nixl_push_connector.py (#i3k #XMIR; 25| test; 3£
7 test-coverage; £F5 TestPushPrefixCaching, _worker_driving_xfer,
_written_block_ids, test_partial_prefix_hit_end_trims_producer_blocks) : #3&
TestPushPrefixCaching, % review EXIZEHESZ xfer blocks_for _req B&42. R stub
NIXL WRITE, EIIE end-trim &5 E#M X BN REE,

« vlim/distributed/kv_transfer/kv_connector/v1/nixl/pull_worker.py ({3 FuBGEREE; £
% source; LA core-logic; &F5 _read_blocks) : E#3&EE _apply_prefix_caching #f
&4, W local fEA decode. remote EA prefill #FEREANBRMELAE, RIE pull AT
AR,

. tests/v1/kv_connector/unit/test_nixl_connector_hma.py (13t SESERMIR; 25| test
; KA test-coverage; &5 test_apply_prefix_caching_mamba_hybrid,
test_apply_prefix_caching_ssm_prefix_cache_hit,
test_apply_prefix_caching_ssm_unpairable_slots_rejected,
test_mismatched_physical_per_logical_fails_with_prefix_caching) : Mamba hybrid 48
X 4 & _apply_prefix_caching ARAERMEESEL, R¥F SSM/FA AFHET MR A K.

XS _apply_prefix_caching, _xfer_blocks, _read_blocks, _do_start_push_kv,
TestPushPrefixCaching

KR BR

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



O ZRE apply prefix_caching M local/remote ABXTHLA EM A decode/prefill IR,
A, ¥HEM physical-per-logical B RASHBAH kernel A E ALY, = pull/push &
—RIREFE X EA,

def _apply_prefix_caching(
self,
decode_block_ids: Blocklds,
prefill_block_ids: Blocklds,
decode_physical_per_logical: int,
prefill_physical_per_logical: int,
) -> tuple[Blocklds, Blocklds]:
"B ID Bk, FEEARBERTENER (kernel ALE)

NG R BAR& B physical-per-logical tLBIEBFFHY kernel (473E)
3 ID; pull § push BERFZERAARSER, EWHMIELEE kernel
HE, RIBGFHREE decode (D) fil: D RIFARITEMNR, P IFH
TEFH|—pull LAMIRIEAN decode tEAN, push BT D HEA
RIEA decode tEN, LIAERNTL X,
prefill_block_ids = list(prefill_block_ids)
if not self._has_mamba:
# 3F Mamba #: #% D B93REA P 8 end-trim, Bk BEEHEH prefixo
for i, prefill_group in enumerate(prefill_block_ids):
num_decode_blocks = len(decode_block_ids[i])
assert num_decode_blocks <= len(prefill_group), (
f'"Group {i}: decode {num_decode_blocks} > prefill {len(prefill_group)}"
)
if num_decode_blocks < len(prefill_group):
prefill_block_ids[i] = prefill_group[-num_decode_blocks:]
return decode_block_ids, prefill_block_ids

# Mamba hybrid: SSM AR BERXRSE (trim SBEIRTERSEX,
# REHEE 1 NEKTEENRER) , FA AEMAMLE—ERET
# end-trim BIRITEELR; LbHIAR—KET R EEIZ min X%
# (TODO: X#FFM block_size FTHIRISBRER)
decode_block_ids = list(decode_block_ids)
for i, prefill_group in enumerate(prefill_block_ids):
num_decode_blocks = len(decode_block_ids[i])
num_prefill_blocks = len(prefill_group)
if _is_ssm_spec(self._group_spec_typesli]):
if num_decode_blocks == num_prefill_blocks:
continue
# EKH prefill 51 k#EWH D EANERMNE (AISe+) BEIR;
# BEKH decode 5| RRTEELZ Y D B SEHHKRAL
assert num_decode_blocks - num_prefill_blocks <= 1, (
f"Group {i}: unpairable SSM state slots, "
f"decode={num_decode_blocks} prefill={num_prefill_blocks}"
)

num_blocks = min(num_decode_blocks, num_prefill_blocks)



if num_decode_blocks < num_prefill_blocks:
prefill_block_ids[i] = prefill_group[-num_blocks:]
else:
decode_block_ids[i] = decode_block_ids[i] [:num_blocks]
elif (
decode_physical_per_logical == prefill_physical_per_logical
and num_decode_blocks < num_prefill_blocks

# FA A3 A RIS & ERMELA—3K: end-trim,
prefill_block_ids[i] = prefill_group[-num_decode_blocks:]

else:
# QEBRESEEMET ppl - 1 NEHAK, WMHKEEER
# LB Z FRBIRL A S| R A TE, REE TR BREE AL IG5,
max_padding = decode_physical_per_logical + prefill_physical_per_logical
assert abs(num_decode_blocks - num_prefill_blocks) <= max_padding, (

f"Group {i}: [{num_decode_blocks} - {num_prefill_blocks}| > {max_padding}"
)
num_blocks = min(num_decode_blocks, num_prefill_blocks)
decode_block_ids[i] = decode_block_ids[i][:num_blocks]
prefill_block_ids[i] = prefill_group[:num_blocks]
return decode_block_ids, prefill_block_ids

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

BEE S xfer blocks WA _apply prefix_caching B# T §3k C3 #R#HIFH min KE
front-trim f&3F, FHIE TR —RMERS; RNV ENZERE T TITE kernel IRE @,

# ARES: D RAMT BEAMBEARE CRitHE) #ik, ERIRoeset

#D HWBREOTF P EEFH|, P XM end-trim ((REEIFARITHEIR) |

# RiB&/E N $RE# D B9REAL; front-trim &8 P BEE&HEN

# prefix 53 D 89 suffix FAL, ERERER KV $ER (Issue 48633 C3)

# FMEIR ID E B RIZE B physical-per-logical tbBIEF &

# kernel (#32) 3k ID, LFIE R KB transfer_topo,

remote_block_ids, local_block_ids = self._apply_prefix_caching(
decode_block_ids=remote_block_ids, # D B3EMA|& = RITEESR
prefill_block_ids=local_block_ids, # P B2 & %3
decode_physical_per_logical=remote_info.remote_physical_blocks_per_logical,
prefill_physical_per_logical=self._physical_blocks_per_logical_kv_block,

local_block_ids = list(local_block_ids)

remote_block_ids = list(remote_block_ids)

#P AAARAENDE D ERFEMNR (PR body EARNLIE

# num_local < num_remote 894 %) , B IR EFHEM ST HEXST;

# AR —REEELRK, mAZHEME WRITE $EALEEE,

assert len(local_block_ids) == len(remote_block_ids), (
f"push group-count mismatch for {request_id}: {len(local_block_ids)}
f"local vs {len(remote_block_ids)} remote groups"

)

for i in range(len(local_block_ids)):



assert len(local_block_ids][i]) == len(remote_block_ids]i]), (
f"push block-count mismatch for {request_id} group {i}: "
f"{len(local_block_ids]i])} local vs "
f"{len(remote_block_ids[i])} remote blocks"

)

i B
snadampal IR review FHRE=ANKEE M, 3% EALRLERABER:

1. _apply_prefix_caching [REHAE kernel block ids, #FHIE LM TINE| _xfer_blocks (
kernel ¥ E) MAE _do_start_push_kv GEHEIRKE) , TUHH
physical-blocks-per-logical F push &R &H 4, B _xfer_blocks BERIFHI & WAL,

2. ZREKHAE kernel 3£ ID BIE Mamba X R MERMIELLHFI S %K, NI docstring FEAH
LD

3. &MMIRX stub T _xfer_blocks_for_req, §3k xfer blocks W #F3E By & 52 FrR AN R,
BE, MR stub EIEM NIXL xfer A, WahELEEER, &ZL snadampal 5§
LucasWilkinson ¥ approve, LucasWilkinson &7 "LGTM; thanks for doing this!",

« FIREERIT BT IR kernel 341 E (_xfer_blocks) (correctness): EEX: #HETHA
_xfer_blocks, £ _map_block_ids_for_block_size_ratio Z G, HEREANFM
physical-per-logical EtfFl,

« _apply_prefix_caching # AR A EZRHH (documentation): BARR: docstring BRI
R BIRZ BB BRI kernel (4738) 3k ID, BHFIKABERANS, 5T RA,

« MERAM RN ESZ xfer_blocks_for_req 42 (testing): BAER: EB R
_worker_driving_xfer, 1:1 Lkl _compute_desc_ids A1ESEmat, EIHFEM
make_prepped_xfer FIREF T /5 893k ID H#ITHI =,

PNoESE-AL

- RS

1. RERBEBLTERK: _apply_prefix_caching M 3 B8E 4 SHHFEGLIEN,
pull X5 hma MR BRF EH, EEMAKREDNRASSEZER TypeError (fail
fast, ATEEEREEIR) o

2. push 2 FARKEZ: ¥ D 204+ CEM 0 3R) BF, _xfer_blocks RIEXHY
len(local_block_ids) == 0 {ZRIEREMEA £ AR ZH, HBES group AEF|%k,
KN descs B9 WRITE X EZ: pull XA BX0L4 T send_notif 2%,
push B2 B EMLIE, BMRREZT partial hit § no hit, ZRFITAEERSE
NIXL E#aIA,

3. Mamba hybrid &K EEE: SSM BN EXEE (hum_decode_blocks -
num_prefill_blocks <= 1) 5 max_padding Br = £ F#) TP BRE T et &, —EHiER
SKSEZEXRBIER (fail-loud, RTEBRIIR, EFZELEM TP MIIRIE) .

4. % : FTARBHA NixlPushMode BFFBRIREGEHERE (Iim-d / Dynamo ZwmHEEH
prefill-decode &) #H2EZEERTFHMRES, EXM—BER)T, - Fm: X
FF: & NixlIPushMode TR A% G FEREVEIRR KV KEHFIF—XE Issue



48633 FoEH) PO/C3, EHIEMM push ERAARMMERBNEIZEHRE. HA%:
_apply_prefix_caching A pull/push #£Z 8] kernel KE KRB, BT AMER
ERIBEGFEX LD X; Fr s FHRECR — BRI KR IE = H R KV, ITHIFA:
A% roadmap (C1. C2. L1, S2 &#|s PO/P1 M) BYTHA—WAREFLEE
A, MRER (stub F/AME. IRENESZERIR) "-/E4E kv-connector (88 5%, - R&
FRID: BAAERIRAERE |, PO BBRMFMBE , EEZRHKEL AR, 2oPARKREZN
R, IR NTE

KRR EE

« PR #50234 [PD][PushConnector] Record last activity of remotes to allow clean up of
stale ones: [@J& PD/Nixl PushConnector s M T4, = push_worker.py /
base_worker.py Xf; A PR MR stub 3 _engine_ttl FE, 5§ 50234 3| A#Iim3R 5]
2 TTL Ml fEr#,.

« PR #48534 [Bugfix] [KV-transfer] MoRIIO: per-layer READ-completion barrier in
wait_for_layer_load: A kv-connector fEHIE#MME PO 48 (READ R & H AR ER
1) , RBR kv-transfer IEHAME RIBE S $ 8 & HE R IR RRE.

« PR #48633 NixIPushMode (WRITE) Roadmap - Reliability Issue Inventory: 4~ PR &i%

Issue F C3 (PO, AFER KV #i3R) B9, Issue FREFIEE C1. C2. L1, S2 &
LRI,



