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26.4.0 WINEE | AN BEFMETNRE
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REETEMS Python SDKSZIFRIZO N INALHEIA

us_uﬁuﬁ“:}zzlillif =r =

SDK API #155

Z 2-1 Python SDK API #53

, BMEORFEANEREIN

EO2 Bix IheefEiA
EMSTHERDSAML Ems.init MIBEMSE P
FkHYContext Ems.get_cc ¥KHEXContextCachingXI&, H
CachingXd& FRREERILABIRIT R AT
BY/fR¥FKVCacheZEE 0,
iEd= =) Ems.check_health EMSf2ERiGE, pILABEEN
**I)\JEMSP‘]TI&IEE J—.EI%I
Eo
F£{R7FEKVCache ContextCaching.save B RTFHEIEIE R ER
KVCacheZIEMSAFtt
B%{RIFEKVCache ContextCaching.async_sav | SR TREIEIEKZER
e KVCacheZIEMSATFth .
T NEKVCache ContextCaching.load MEMSIj\]T?FlﬂJEF'H JiIE=4
KVCacheZlINERERF
BEINEKVCache ContextCaching.async_loa | MEMSRATE R SEI0E;
d KVCacheZlIlERE=,
KESLIORS ContextCaching.is_ready | 1R EIHIE: Futureiﬁ%zae
TEIJTUE‘Z-L-I-

IRENFE 1045 R

ContextCaching.
get_result

HFEUREIAIR S FutureXI S
1218
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fEfERAPython SDKIAIEEAREIERTFIRSZEMSZRT, EFEZETT AR IIZ IR RAY
. MNRESTEIEAEN TR IMNEIER, tHINTEZRREMIY, REFET

BF, LMEEEEIFIer R ) IIZMRHES, LINSDKRIZE . EFSDKAIEFA
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ERRE

o TEHIR/IEBEARHN TS npu-smio infoEEENPURSE, HIRMINEENPU
IHEE, EIRECANNIREE , ZECANNREGRIESE: RECANNIER
=,
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HEEERRIPython 3.xiRAS: 3.9, 3.10kMRA.
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TE5%% SDK

AT5iEftPython SDKRY R EHEE, FMASDKAIREL .

SDK &
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fE5H pip 2=
£ iE(Tpip -V STRRpIpERE,
Z2 i=z{7pip install ems-.*linux_aarch64.whlip$HITRE,
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5 FSEINE

¥Ita4 EMS E g

RRBIFTFHIAHEMSE FinBc EFH BENEMSHRSS -

# SINKEIR
import os, torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig, CcKvOption
# ¥IALEmMS
config = EmsConfig(cc_config=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)

BEEZXTFEMSEFIRIIRHNTESEMRILET

1ZEE Context Caching

ARAIBITHIEE L F KB Context CachingBeE , {RIFFIINEEFEIE.
1. #JWB1CEms,FEcontext cacheiFAi—1NKVCacheZ5t4 .

import os, torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig_v1, CcKvOption
# ¥tatcclicE
cc_config = CcConfig_v1(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥IALEmS
config = EmsConfig(cc_config=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)
# ¥KBYcontext cachingiJs
cc = Ems.get_cc()
if cc is None:
print("cc is None.")
exit(1)
# iEMZEIContext Caching
try:
context_caching.register_kvcache(kvcache)
# HBEEkvcachefiZ4k: [layers, k_v_index, GPU_blocks, Block_size, heads, head_size]
print("register_kvcache: success")
except EmsException as e:
print(f'register_kvcache failed: {e}")

2. slot_mappingiE X THIREFFINNEEFEUE, 2% slot_mapping + hashes +
offsets,
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# i&EsavelmRAYFBHTATIE]
option = CcKvOption(timeout=5000)
block_size = 4
# IR1F
slot_mapping = [0,1,2,3,4,5,6,7]
hashes = [0XABCD, 0x1234]
offsets = [4, 4]
try:
cc_result = cc.save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(1)
# IEEURTFHVER
try:
cc_result = cc.load(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
except EmsException as e:
print(f"failed to load, {e}.")
exit(1)

3. chunk_descs IEX THIRFIMNEZFEIE, % hashes + chunk_descs,
# iZEsavelmkAYBHTATIE)
option = CcKvOption(timeout=5000)
block_size = 4
# R 7
hashes = [0OXxABCD, 0x1234]
chunk_descs = [[(0, 4),(4, 4)]]
try:
cc_result = cc.save(hashes = hashes, chunk_descs = chunk_descs, option = option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(1)
# 1ZEURTFROEUE
try:
cc_result = cc.load(hashes = hashes, chunk_descs = chunk_descs, option = option)
except EmsException as e:
print(f"failed to load, {e}.")
exit(1)
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0 1«

6.1 EMS =i&E#iadt

IN&EAE
Ems2iHEEMSIRSZAIPythonE Fix, BREABEIRM—RIISEMSIRSHITRERY
O, RBHEMSHIEHEREEZRE, LUK ContextCachingZ/FEThAE
BiEENX
init(config)
SRS EIHR
£ 6-1 EmsConfig
SHEBR SR =RWIE )
cc_config %£6-2 B SRR
EMSTE{ESDKIIALECE o
£IRPRH:
ABESINone,
BEER:
96 o
SOABUH:
To
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SHEWR

SHRE

%

cc_config_v1

%6-3

SRR

EM STEAEV 1 RRASSDKIIALELD
B,

£95RPRSI

AgeHINone,

BEEE:

To

FOABUE:

To

access_id

string

N

SR
WEiHRIREFE BB EIE, HF
FPisEHRIIEE—, BT
(EE3vi=

£9TRPRHI :

KE 1~512 1"Z2FF; ZFH
FNEFEG " B
2FH—,

BEEHE:

HFE AN =5
FIABUE:

None

access_key

string

N

SHERR:

SDK e AE EEIRIEE,
5 access_id BEc&fFER .
£IRPRH:

KE 32~256 1N2FF; TIFH
;:_ KINEFE, "+" "',
EEBHE:

FE AN =R
SOABUH:

None

MAERRAS 01 (2026-05-25)
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2 6-2 CcConfig
SHEM SHRT BEWYIE R

SHER:

HEntEHiE, FRINERNZ
Brank ID,

£9RPRH -

e rank IDSLHIME—,
BESBHE:

[0, 4B05LBrank M) o
BOABME:

To

SHER:

HEntEHE, FRINERAER
T Srank ID,

£R PR :

o TmAME—,

BEEE:

[0, SRISEAIAT RArank 1 47)
ROAEYE:

o

SR

E—tRR S RISEBIE BRI HEEE
BID,

£95RPREI

e model_idGIZEAM: 1~512
PFR, XFHF. NEF
g, “7 . 70 T

o FEERIEEBH—.

BESEE:

To

FOABUH:

To

SRR
SLEITPHATE
£95RPRFI:

EESEE:

[1, H480SEf) Srank#]
SOABUE:

1,

fali

rank_id int

D

device_id int

i

model_id string

iy

tp_world_size | int
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SYEW SR BEWIiE R

pp_world_size | int & SRR
SCIPPHITE o
LYTRPRH! -
WIRIEF o
BYE;EE:

[1, 0L fI Zrank#]] o
RAAEYE:

1o

rank_in_tp_gr | int SRR

oup SLEITPES],
LTRBRE:

EEEE:
[0,24RT5LBrank N o
BIABUE:

0,

rank_in_pp_gr | int SHRE:

oup SCFIPPERB|

LYTRPRE -

BEEE:

[0, FisEAlrank M) o
BRIABNE :

0,

SHER:
fETEKVCacheRySEINZERY
£IRPRH:

IR RFBKEME,
BEEE:

"GQA". "MHA". "MLA"
"MQA",

EOABE:
"MHA",

iy

iy

iy

kvcache_type | string

STRERA 01 (2026-05-25) IR © ERmBRABRAT 10
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6 ¥Ia1L

Z 6-3 CcConfig_v1

SHEWR

SHR BRIk 1)

rank_id

fali

int

SHER:

HEntEHiE, FRINERNZ
Brank ID,

£9RPRH -

e rank IDSLHIME—,
BESBHE:

[0, 4B05LBrank M) o
BOABME:

To

device_id

int

SHER:

HEntEHE, FRINERAER
T Srank ID,

£R PR :

o TmAME—,

BEEE:

[0, SRISEAIAT RArank 1 47)
ROAEYE:

o

D

model_id

SR

E—tRR S RISEBIE BRI HEEE
BID,

£95RPREI

e model_idGIZEAM: 1~512
PFR, XFHF. NEF
g, “7 . 70 T

o FEERIEEBH—.

BESEE:

To

FOABUH:

To

i

string

tp_world_size

iy

SRR
SLEITPHATE
£95RPRFI:

EESEE:

[1, H480SEf) Srank#]
SOABUE:

1,

int

MAERRAS 01 (2026-05-25)
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6 ¥Ia1L

SHEWR

SHRE

%

pp_world_size

int

SRR
SLEIPPHATEE
£95RPRFI

EESEE:

[1, 4806 Srank#]
SOABUE:

1,

rank_in_tp_gr
oup

int

iy

SRR
SLHITPES],
£95RPRHI:

BESBE:

[0, 4B Irank M) o
SABUE:

0,

rank_in_pp_gr
oup

int

iy

SRR
sLIPPES|,

£95RPRFI

BEEE:

[0, 4B fIrank M) o
SABUE:

0,

llm_engine

string

iy

SHER:

HEISLEIRIHEIES |2,

£95RPREI

WIRNAFTFE

BEBE:

T (GBEF"Im", NEER
IR S | 2R A )
SOABUH:

"Vl.l.m " o
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SHEIR SHARTY BRWYI% Rk

kvcache_type | string & SRR
1EREKVCachefJsCHIZEEY
£ERBRH:
VIR FRTERMEE.
EESEE:
"GQA". "MHA". "MLA",
"MQA",
SOABUE:
"MHA",

(AR

o MNRMBUSHRICAWHEESEMSHFTERLY, tJUSEREMEHRESR, B
PEEEIEIERS SR, REMRIESEER, YA TEREFKREMSIIEIF,

(=3t

o  #9AMEms, fIJsziFContextCachingXIRAIIAIL:
# 5INIEIR
import os
from ems import Ems, EmsConfig, EmsException, CcConfig

# YAt cchicE
cc_config = CcConfig(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥I5ALEmS
config = EmsConfig(cc_config=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")

AR

o —NHIEFREESVIAK—IREMs, LAKContext CachingXy&R.

(22}
N

MR
ik

il

Gl
il

K

EMS SDKIRIE T UUTIRBETE,
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x6-4 MFT=

TEBM TERR E[::)%

EMS_SDK_LOG string SRR

EMS SDKprofilingZ45 5% Figk HERY
FIENES.

£T5RPRE

To

BYESEE:

To

FOABUE:

"/var/log/ems" o

(e =2]

#1ZESDKITENB SR
export EMS_SDK_LOG="/tmp/ems_dir"

STRERRA 01 (2026-05-25) RS © ERmHBRABRAT 12
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Ems FfigtBcizx ]

7.1 $%EX Context Caching %352

IhEENA
FRENEMs#Iia{taIContext Caching®d5, fEifIalContext CachingdItEXEORIFER
BiEENX
Ems.get_cc()
525
To
R[E45 R AA
F7-1 REIZER
3t 15¢A8
Context Caching SRR
¥REXContextCaching®isR, FIF/ELLha &KV CachefYiE
Ho WNEREMsHKAIAH R INNIREINONe
BESEE:
To
BRI

LA /93KEX ContextCachingX&nfil, FAFRERITZIIRAEBIISE

from ems import Ems, EmsConfig, EmsException, CcConfig

# ¥gatccticE
cc_config = CcConfig(rank_id=8, device_id=0, model_id="llama2-13b")
# #IAILEmMS

STRERA 01 (2026-05-25) IR © ERRBRABRAT 15
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config = EmsConfig(cc_config=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)
cc = Ems.get_cc()
if cc is None:
print(f"cc is not initialized.")

7.2 BT

EENEZROFEATRNUEMSEFEIRSINVEREE TIEES, TLIBTIRS BEEK

giﬁ% o
TEENX

Ems.check_health()

IERSHRA

iR [EIZ55R AR

xR 7-2 REER

e i) W<hA

bool SERER:
EMSTEFIEIRS 2B IES .
BEEE:

False: EREMSIREZEE,
True: FREMSIRSBIEE .

(=20

HERESDKIEOIABEMSIRS IR EILM, W EATREERrEMSIRSS, RJLAMERERS

MBEMSIRSSINERLMBENRE -

from ems import Ems, EmsConfig, EmsException, CcConfig
# ¥iEcchicE
cc_config = CcConfig(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥IHRLEmMS
config = EmsConfig(cc_config=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)
status = Ems.check_health()
if status is not True:
print(f"ems is not ok.")

SASRRAS 01 (2026-05-25) WRIERE © LEARITERARERAF
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else:
print(f"ems is ok")

MAERRAS 01 (2026-05-25)
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ContextCaching fHc# [

8.1 ;+} KVCache

INRENA
ISR IR ERIIKVCache BERBE—IRIEEMEIEMS E X 4ETRF ( Context
Caching ) #1, FFfa%Esave/load/async_save/async_loadiEZ &R ( block ) #1TE
MNEEE, TN ESTTEIESHIUMEY, FHRITEIRES,
EOLYR
o (RVIRAFEFMKVCache
o BEOARZER, R#REIRE],
e KVCacheHREEAZIRL: [layers, k_v_index, GPU_blocks, Block_size, heads,
head_size] .
e Block_size¥{E/E4Eslot_mappingfEtrBYE M, TMAINERERCR
block_size,
o (NN FENPUETFPHAItorch.Tensor; CPUKETFEMIZSHIKERTIE,
FiEENX

ContextCaching.register_kvcache(kvcache, store_layer_group_desc)

STRERA 01 (2026-05-25) IR © ERRBRABRAT 18
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iSRS

x 8-1 15 kS2H7F%

SHEMR SRR i.’:?’ T
kvcache List[List[torch.Te | & SRR
nsor]] SRAIKVCachelEhy, —H5|%;

SNEHEE Slayers, HNEHEN
k_v_index ( 92, IR K/V) o

RAEREFARL RS [GPU_blocks,
Block_size, heads, head_size] .
£ISRPRH:

FEENZT; URESPIFTNPUIRE,
NEEE:

o

AAABYE:

T

store_layer | List[Z&2
_group_des | StoreLayerGrou
C pDesc]

N

SHBR:

BIAR R EEEMERblock_sizel AR 3T

MAIERRid,
£SRPRH:

To

BESEE:
To

BABUE:

None,

£k 8-2 StorelLayerGroupDesc

SHER | SR

ik

store_block | int
_Size

SHER:
ZEBFERIblock_size X/,
£95RPRHI

ABESINone,

BEER:

To

FOABUE:

To
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SHEWR

SHERE

ik

layer_ids

List[int]

SRR
ZEHNNPIEFRRIJES.
£J5RPRHI

ABeAINone,

ETEE:

To

FOABUE:

To

REIZER 15
% 8-3 IR[OIEER
e 1508
None SHERE:

TIREIE. FARINENZRRKVCacheEtaRi4E, AT TR

save/load/async_save/async_load,

(er=20]

FHESEIcontext cacheiFA—1 KVCacheZ5Etd, ERINIEE

import os, torch, torch_npu

HTEELE,

from ems import Ems, EmsConfig, EmsException, CcConfig, CcKvOption

# ¥gatecticE

cc_config = CcConfig(rank_id=8, device_id=0, model_id="llama2-13b")

# ¥IALEmMS

config = EmsConfig(cc_config=cc_config)

try:
Ems.init(config)

except EmsException as e:
print(f"exception: {e}.")
exit(1)

# $xEcontext cachingXd&R

cc = Ems.get_cc()

if cc is None:
print("cc is None.")
exit(1)

# IRERAR

# HAEREAHZIK: [layers, k_v_index, GPU_blocks, Block_size, heads, head_size]

layers =2

k_v_index = 2
GPU_blocks =2
Block_size = 4

head =2

head_size = 4

# g EdeviceFdtype
device = "npu:1"
dtype = torch.float16

# MEREAEKRKE (8182 [GPU_blocks, Block_size, heads, head_size])

MAERRAS 01 (2026-05-25)
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k_t0 = torch.zeros((GPU_blocks, Block_size, heads, head_size), device=device, dtype=dtype)
v_t0 = torch.zeros((GPU_blocks, Block_size, heads, head_size), device=device, dtype=dtype)
k_t1 = torch.zeros((GPU_blocks, Block_size, heads, head_size), device=device, dtype=dtype)
v_t2 = torch.zeros((GPU_blocks, Block_size, heads, head_size), device=device, dtype=dtype)
# PAPE —#EFIF List[List[Tensor]]: SMNEIR layer, HER K/V
# kvcache[l][0]->5BIERIK, kvcache[l][1]-> SBIERIV
kvcache = [

[k_to,v_t0], #5 0

[k_t1,v_tl], #5518

1

# iEAfZIContext Caching

try:
context_caching.register_kvcache(kvcache)
print("register_kvcache: success")

except EmsException as e:
print(f"register_kvcache failed: {e}")

8.2 B {%1F KVCache

Thaesr

o]

I EISIEPINE- RS/ KVCache HIER, HERSHEFR EMS &7
ith, HERFTHEREZERRS-11,

#OLR
o [EFEO: BOSKIREE.
o NERIRF: (NIFEAHFEMEREFENR.

o RENE: EESREMAREEYM, BOFSEZREILW, FESZERPELED
FXT R HE(E
o VNIEMAE: FEEUTRMENZ—, Tik—:
- slot_mapping iEX ( {#H hashes + offsets + slot_mapping ) : &
hashes , offsets3kME—#xIH KVCache #IEIR;

- chunk_descs i5X ( {5 hashes+ chunk_descs ) : &I **kwargs {EA
chunk_descs, {RREBNELHBPE N chunkXINAY start_slot, length,
BiEEN
VORRZA :

ContextCaching.save(option, key_list, value_list)

VI1RRZAS

ContextCaching.save(slot_mapping, hashes, offsets, option, **kwargs)
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iSRS

X 8-4 VO 5 RkSHIIE

SHEWR

YR

ik

option

#8-9

i

SR

ContextCachingifial 97F:taY
KVIZ{EIEIR .

£95RPREI
AEEJINone,
BEEE:
To
ROABUE:
Too

key_list

List[PrimaryK
ey]

ali

SHBRE:

IBIERE BRI
LSRR :

& %/mE—.

BYESEHE:

B keyfIKE/NF128, BIR
F2BE—.

EOARE:

None,

value_list

List[List[KvBuf
ferWrapper]]

D

SRR

ContextCachingif|alEtAY
By,

2R PR :

B3 RAVEE L RIRESIZRPAY
%E t8E, FR—XINAYRE
BB

o

FAAEE:

None,
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2 8-5 PrimaryKey

SHEW

g

(& Hil

90

distribute_key

string

Wik

SR

Sftkey, DHTETF Zkeyi#H{ToHREE
=z

£IRPRH:

O ENPURTEIBHE
BEBE:

AF0,

SOARE:

7o

attribute_key

string

SHRRE:

Blktkey, 1HEHIdistribute_key FHYFRE
attribute_key# i SFEER—I =,

£9RPRHI:
7o
BESBE:
AF0.
EOABUE:
7o

2k 8-6 KvBufferWrapper

SHETR

SHE

BEY

R

data_ptr

int

SRR

NIRRT EFERIKVCache EEL BIFHEA
ik

£5RPRH:

DL ENPURTEBNE,
BEEE:

AFO0,

EABUE:

7o
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SHEWR

SHERE

s

BRY

length

int

W35 SHR:
B
£95RPRHI:
7o
BEEE:
AF0,
EABUE:
7o

IE-EEF 4KV Cache) BRI

% 8-7 V1 i5k&#5I% ( slot_mapping iIEX )

SHBW

SHH

BRIk

5

slot_mapping

List[int]

=
=

SHBRR:

B tokenZ 5 | BETEblockiRiR
A9FIZR

£9TRpRHI

RN, WIRNEEHIIZE,
sum(offsets) ==
len(slot_mapping) .

BESBHE:
To
SABUE:
Tco

hashes

List[int]

ali

SHER:

Tt SRR R TIR .
£95RPREI
E5offsetsikE—
BEEE:

To

FUABME:

None,
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SHEWR

SHRE

%

offsets

List[int]

SRR

ShashesygrzfyEiRtoken%],
BEZTFblock_size,

£SRBRA -

sum(offsets) ==
len(slot_mapping) .

BESEE:
% o
SOABUH:

None,

option

%&8-9

iy

SHER:

ContextCachingif|a] I EtAY
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AIABUE:
To

% 8-8 V1 i5kES#FZE ( chunk_descs 1IEX. )

SHEW

SHE

1)

hashes

List[int]

=
=

SRR
it ERREIRIGHRIIR.
£k :

len(chunk_descs[i])=len(hashe
S)o

&
%0
EOABE:

None,
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SHEWR

SHRE

%

chunk_descs

List[List[Tupl
elint, int]]]

D

SRR

B EHEBPE A chunkXI LAY
start_slot, length,

£95RPRSI
len(chunk_descs)=len(store_la
yer_group_desc)B
len(chunk_descs[i])=len(hashe
S)o

BESEE:
% o
SOABUH:

None,

option

%&8-9

iy

SHER:

ContextCachingif|alE A
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AABME:
To

2k 8-9 CcKvOption

SHEW

SHE

1)

write_rcache

bool

SHIER:

EEBARRBENREFARIIEE
=, BANMEATrue,

£9zRpR#I

o

BESEHE:

True: BARRBENREFHARIE
B

False: RERXENFFAAR
HIEEF

EOARE:

True
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SHEWR

SHRE =

Wik fitik

read_local_onl
y

&
bool A%k SHRER:

BEERIEAMER, IREN
True, NARESMESTS =iSEENEL
', RBIEREEN.
£9zRpRHI

To

BESEE:

True: RIEARMEEF

False: fUSCIEAHER, WNR
AR, MMNEMT =%
iR

SARE:

False

timeout

int

aisk SRR

BEEBATATE, BRIAZER,
£I5RPREI

To

BEEE:

AFETFO,

SOABUE:

5000

IS L)

% 8-10 IR[OIZER

eSS

1588

#=8-11

SRR

Context CachingifiBlR7FEBAIHITER .
BEEE:

o
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2 8-11 CcResult

SHETR

ik

success int

SHERE:
BRAYHE EkeyiE5iES
L9TRERHI:

xo

BYEEHE:
0~i5skkeyHI N o
ERABE:

To

SRR TIRI TN

total int

SHWRE:
ERAYIt Ekey SN
ZI5RPRE -

xo

BYESEE:
5RFIR G EkeyAI N
EABYE:

To

(=2t

TERIBEEEKVCacheZEIEMSH, ERTE

1.

VOR KRB R F

import torch, torch_npu

BHITAELE,

from ems import CcKvOption, PrimaryKey, KvBufferWrapper

option = CcKvOption(timeout=5000)
# (AR SR(ESIE

key_list = [PrimaryKey("1", "123"), PrimaryKey("1", "66")]

tensor1 = torch.ones(2, device="npu:1")
tensor2 = torch.ones(6, device="npu:1")

len1 = tensor1.numel() * tensor1.element_size()
len2 = tensor2.numel() * tensor2.element_size()

val_list = [[KvBufferWrapper(tensor1.data_ptr, len1)], [KvBufferWrapper(tensor2.data_ptr, len2)]]
# AILURIEARRE, REFEESR, fIanER RS,

try:

cc_result = cc.save(option, key_list, val_list)

except EmsException as e:
print(f"failed to save, {e}.")
exit(2)

print(cc_result)

V1ERZAS slot_mappingiE X FHIEIERTE, 2% slot_mapping + hashes +

offsets
# W EIEKAIERTATE
option = CcKvOption(timeout=5000)
block_size =4
# HHR S IR
slot_mapping = [0,1,2,3,4,5,6,7]
hashes = [0OXxABCD, 0x1234]
offsets = [4, 4]

# AILMRIERRISE, RERERMES, HINERHERATIAER o
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try:
cc_result = cc.save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
print(cc_result)

3. VIKRZA chunk_descs I THIEZRTE, S%L: hashes + chunk_descs
# IR EIEKAEBATATE
option = CcKvOption(timeout=5000)
block_size = 4
# (RS EGIE
hashes = [0OXxABCD, 0x1234]
chunk_descs = [[(0, 4),(4, 4)]]
# OLMRIEARRE, REARLES, flanErERa &R .
try:
cc_result = cc.save(hashes = hashes, chunk_descs = chunk_descs, option = option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
print(cc_result)

8.3 B {%1F KVCache

ab
THEEN 4B

BEOLR

BEENX

FHERH BT RS~ ERIZ 1 KVCache HUER, IHERLREFE EMS EFH. 5k
FERERREEUANRO—1R8-199, AR UBETZORERLIRIRTFER

o MNERIRH: NZFFEAHFEMEREFENR.

o FEAE: ERHRERTFRN, BEOFASERROLY, FEOZBEPEEES
FRRINHE(E o

o VNIEMHAR: FEBUTHRMIENZ—, Tik—:
- slot_mapping i&X ( {&H hashes + offsets + slot_mapping ) : &I
hashes , offsetsXRIfE—#x1H KVCache #iELR;

- chunk_descs X ( {#F hashes+ chunk_descs ) : i®iT **kwargs fEA
chunk_descs, {RRENMELHBPE N chunkIINAY start_slot, length,

VOhRZA :

ContextCaching.async_save(option, key_list, value_list)

V1ERA

ContextCaching.async_save(slot_mapping, hashes, offsets, option, **kwargs)
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iSRS

X 8-12 VO 5 R&2#FIE

SHEWR

YR

ik

option

#*=8-17

i

SR

ContextCachingifial 97F:taY
KVIZ{EIEIR .

£95RPREI
AEEJINone,
BEEE:
To
ROABUE:
Too

key_list

List[PrimaryK
ey]

ali

SHBRE:

IBIERE BRI
LSRR :

& %/mE—.

BYESEHE:

B keyfIKE/NF128, BIR
F2BE—.

EOARE:

None,

value_list

List[List[KvBuf
ferWrapper]]

D

SRR

ContextCachingif|alEtAY
By,

2R PR :

B3 RAVEE L RIRESIZRPAY
%E t8E, FR—XINAYRE
BB

o

FAAEE:

None,
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2 8-13 PrimaryKey

SHEW

g

(& Hil

90

distribute_key

string

Wik

SR

Sftkey, DHTETF Zkeyi#H{ToHREE
=z

£IRPRH:

O ENPURTEIBHE
BEBE:

AF0,

SOARE:

7o

attribute_key

string

SHRRE:

Blktkey, 1HEHIdistribute_key FHYFRE
attribute_key# i SFEER—I =,

£9RPRHI:
7o
BESBE:
AF0.
EOABUE:
7o

2 8-14 KvBufferWrapper

SHETR

SHE

BEY

R

data_ptr

int

SRR

NIRRT EFERIKVCache EEL BIFHEA
ik

£5RPRH:

DL ENPURTEBNE,
BEEE:

AFO0,

EABUE:

7o

MAERRAS 01 (2026-05-25)

WRIERE © LEARITERARERAF 31




M NTFEE
Python SDK EO0£%

8 ContextCaching #Hx#:

SHEWR

SHERE

s

BRY

length

int

W35 SHR:
B
£95RPRHI:
7o
BEEE:
AF0,
EABUE:
7o

IE-EEF 4KV Cache) BRI

%% 8-15 {5 k&#51% ( slot_mapping iIEX )

SHBW

SHH

BRIk

5

slot_mapping

List[int]

=
=

SHBRR:

B tokenZ 5 | BETEblockiRiR
A9FIZR

£9TRpRHI

RN, WIRNEEHIIZE,
sum(offsets) ==
len(slot_mapping) .

BESBHE:
To
SABUE:
Tco

hashes

List[int]

ali

SHER:

Tt SRR R TIR .
£95RPREI
E5offsetsikE—
BEEE:

To

FUABME:

None,
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SHEWR

SHRE

%

offsets

List[int]

SRR

ShashesygrzfyEiRtoken%],
BEZTFblock_size,

£SRBRA -

sum(offsets) ==
len(slot_mapping) .

BESEE:
% o
SOABUH:

None,

option

*&8-17

iy

SHER:

ContextCachingif|a] I EtAY
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AABME:
To

% 8-16 i5k2#51% ( chunk_descs IEX. )

SHEW

SHE

1)

hashes

List[int]

=
=

SRR
it ERREIRIGHRIIR.
£k :

len(chunk_descs[i])=len(hashe
S)o

&
%0
EOABE:

None,
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SHEWR

SHRE

%

chunk_descs

List[List[Tupl
elint, int]]]

D

SRR

B EHEBPE A chunkXI LAY
start_slot, length,

£95RPRSI
len(chunk_descs)=len(store_la
yer_group_desc)B
len(chunk_descs[i])=len(hashe
S)o

BESEE:
% o
SOABUH:

None,

option

*&8-17

iy

SHER:

ContextCachingif|alE A
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AABME:
To

2k 8-17 CcKvOption

SHEW

SHE

1)

write_rcache

bool

SHIER:

EEBARRBENREFARIIEE
=, BANMEATrue,

£9zRpR#I

o

BESEHE:

True: BARRBENREFHARIE
B

False: RERXENFFAAR
HIEEF

EOARE:

True
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SHEWR

SHRE

%

read_local_onl
y

bool

SHER:

BEERIEAMER, IREN
True, NARESMESTS =iSEENEL
', RBIEREEN.
£9zRpRHI

To

BESEE:

True: RIEARMEEF

False: fUSCIEAHER, WNR
AR, MMNEMT =%
iR

SARE:

False

timeout

int

SRR

BEEBATATE, BRIAZER,
£I5RPREI

To

BEEE:

AFETFO,

SOABUE:

5000

IS L)

x 8-18 IR[OI%ER

7

1588

%8-19

SR
RESEHITFUture DA
EEEE:

To
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£ 8-19 CcFuture

BiEBR 2% R[OEER R

result ¥ Z=8-11 SRR
RENFEHITHIER .
BYESEE:
96 o

2 8-20 CcResult
SHEBMR SR finak

success int SRR

15 RAVH EkeyiSEEIELLRINAIN 2L o
£IERBRHI:

To

BESEHE:

O~igKkeyBI &

BOARE:

To

total int SRR
BRAHLEkey B EL
LITRBRE:

To

BESEHE:

BERIIFPH EkeyHI ML
EOARE:

To

(=2t

FRBIBTHEZ X TEREHREFKVCachefUiER, FHIREEB MERINREHNITE
£

1. VOWRAEEREREF

import torch, torch_npu

from ems import CcKvOption, PrimaryKey, KvBufferWrapper
option = CcKvOption(timeout=5000)

# HRYHEES IR

key_list = [PrimaryKey("1", "123"), PrimaryKey("1", "66")]
key_list2 = [PrimaryKey("2", "hello_world")]

tensor1 = torch.ones(2, device="npu:1")

tensor2 = torch.ones(6, device="npu:1")

tensor3 = torch.ones(1, 4, 2, device="npu:1")

len1 = tensor1.numel() * tensor1.element_size()

len2 = tensor2.numel() * tensor2.element_size()

val_list = [[KvBufferWrapper(tensor1.data_ptr, len1)], [KvBufferWrapper(tensor2.data_ptr, len2)]]
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len3 = tensor2.numel() * tensor3.element_size()
val_list2 = [[KvBufferWrapper(tensor1.data_ptr, len3)]]
future_list = []
# BRBE T ESEsaveid K, EiNsaveFFLEEH .
try:
for idx in range(2):
future_list.append(cc.async_save(option, key_list, val_list))
future_list.append(cc.async_save(option, key_list2, val_list2))
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"result:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")

V1hRA slot_mappingig X FHIRERTE, 280 slot_mapping + hashes +
offsets
# W EIEKAIERTATE
option = CcKvOption(timeout=5000)
block_size =4
future_list = []
# ZREE T EFDsaveimzK, BilsaveF&EES.
try:
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
future_list.append(cc.async_save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets,
option = option))
slot_mapping = [10, 11, 12, 13, 14, 15, 16, 17]
hashes = [OxAAAA, 0xBBBB]
offsets = [4, 4]
future_list.append(cc.async_save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets,
option = option))
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"rsult:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")

V1ERZS chunk_descs IEX. TR ERTE, &8 hashes + chunk_descs
# G BIEKAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
future_list = []
# BIRFE T RFPsaveidK, EhlsaveFFaREN
try:
hashes = [0x1111, 0x2222]
chunk_descs = [[(0, 4),(4, 4)]1]
future_list.append(cc.async_save(hashes = hashes, chunk_descs = chunk_descs, option = option))
hashes = [OxAAAA, 0xBBBB]
chunk_descs = [[(10, 4),(14, 4)]]
future_list.append(cc.async_save(hashes = hashes, chunk_descs = chunk_descs, option = option))
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"result:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")
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8.4 [EX£INE; KVCache

TogEsT

|

BHEEISREZRIZ I KVCache IER, HIERSMBAFIEMSERFF, HERFRTFTH
[EiREIERKRS-28,

FEOLR

o [EZEN: BEOSAKIREE.
o NERPRE: (NIFEAFEMEREFER.

o FEAE: EFHRERTFRN, BEOFASERROLY, FEOXBEPEEESD

FRRINHE(E

o VNHEMARE: FEEUTHMENZ—, Tik—:
- slot_mapping iEX ( {#H hashes + offsets + slot_mapping ) : &id
hashes , offsetsskME—#xiR KVCache #IELR;

- chunk_descs i5X ({5 hashes+ chunk_descs ) : & **kwargs {EA
chunk_descs, fRRENEHEFEZ N chunkITRAY start_slot, length,

BiEEN
VORRA :

ContextCaching.load(option, key_list, value_list)

V1RRA

ContextCaching.load(slot_mapping, hashes, offsets, option, **kwargs)

IS RSHIRA

£ 8-21 VO 5 RSHFIE

SHEW

SHH

1)

option

%8-26

SHER:

ContextCachingif|a]ZEtAY
KVIR{EIZIN

£RPRH -
ABEAINone,
EEEE:
To
AABYE:
Tco
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SHEBMW SRR ERWIE i)
key_list List[PrimaryK | 2 SRR
ey] SERE TR S,
£95RPRFI:
FrE 2w mE—,
BYESEHE:
B keyBIKE/NF128, BIR
SOABUE:
None,
value_list List[List[KvBuf | 2 SRR
ferWrapper]] ContextCachingif 8] 97FtaY
BE3%.
£95RPREI
E5IFAIE B RERES IR
%%E 1EE, FRk——XIRAYSE(E
X\ o
BYESEHE:
96 o
SABUE:
None,
% 8-22 PrimaryKey
SHEMR SHEER i%'g?:?"\ iR
distribute_key | string DV SHBRE:
oflkey, DHTEFZkeyiH 7o i
A,
£95RPRE:
R EENPUEFIBLLE,
BESBE:
kazo o
EOABUE:
7o
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SHEWR

SHERE

BRY

s

attribute_key

string

SHERE:

Bitkey, tHEIRIdistribute_key FHIFFHE
attribute_key#SFREER— TR,

£95RPRHI:
7o
BEEE:
AF0,
ERABUE:
7o

2k 8-23 KvBufferWrapper

SHBW

SHER

ik

data_ptr

int

SRR

IE-RITEF4ERIKVCache EEL R IFHEA

ik
£Y5RBRH:

HZIENPUSFHBLIE

BESBRE:
AF0.
AAABYE:
7o

length

int

SR

INE-RIHEFERIKVCache B RIF K

=8
£9sRBRH:
7o
BEBE:
AF0,
BABUE:
7o
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% 8-24 i5KkS#5% ( slot_mapping IEX )

SHEW

SHE

BRI

%

slot_mapping

List[int]

=
E

SHER:

RIFIZER.
£SR PR :

TEENZT, BIRNEHIIER,
sum(offsets) ==
len(slot_mapping) .

BESBE:
To
FOABUE:
To

B tokenZ 5 | 1St ZlblockiRiR

hashes

List[int]

i

SRR

Tt EaIREIERIE R IIE
£RPRH -
E5offsetsikE—%,
EEEE:

To

AAEE:

None,

offsets

List[int]

i

SR

ShashesxIrza9ERtoken#,
BEZTFblock_size,

£SRBRE -

sum(offsets) ==
len(slot_mapping) .

&
%0
EOABE:

None,

option

%8-26

iy

SRR

ContextCachingifal g fEitAY
KVER{EIEIR

LSRR :
A8EHINone,
BEEE:
Tco
FIABUE:
To
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% 8-25 {H5RSHFIZE ( chunk_descs iEX. )

SHEWR

SHRE

BRWi%

%

hashes

List[int]

=
=

SRR
FUTBERYRBIEIERIIER
£ERBREI:
len(chunk_descs[i])=len(hashe
S)o

BEBE:
To
ROABME:

None,

chunk_descs

List[List[Tupl
elint, int]]]

i

SHERRE:

BYEBEEBPE chunkIRAY
start_slot, length,

£IRPRH:
len(chunk_descs)=len(store_la
yer_group_desc) B
len(chunk_descs[i])=len(hashe
S)o

BEeE:
o
RRIABNE:

None,

option

%8-26

N

SHBR:

ContextCachingifial 97ZtaY
KVIZ{EIEIR .

LSRR :
ABEAINone,
BEEE:
To
BOABUE:
To
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2k 8-26 CcKvOption

SHEW

SHE

1%

write_rcache

bool

SHIER:
BEBRRENFFARIEE
=, MERTrue,

£9TRPRHI :

% o

BYEEHE:

True: BARRENFFAARIE
B

False: RERXENFFAAR
MR

EUABE:

True,

read_local_onl
y

bool

SHBER:

BEERIEAMER, IREN
True, NIARESMETS =iSEENEL
', REIEREEY.
£9zRpRHI :

To

BESEE:

True: RIEARMEF

False: fUSCIEAMER, WNR
AR, MMEMT =%
iR

SABE:

False,

timeout

int

SRR

iEKiBATHTIE), BAAER.
£I5RPRSI

To

BEEE:

AFETFO0,

SOABUH:

5000,
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IR[EI1ZERi7EA
7% 8-27 iR[O)45R
-3t WiRA
#=8-28 SHRRE:
Context Cachingifial97FBAITEER
BSEE:
To
2% 8-28 CcResult
SHEWR SR A
success int SRR
5KVt EkeyiSEEIELERINAI Lo
£JRBRE:
o
BESEE:
0~ia3kkeyAIT™EL
EOABUE:
To
total int SRR

BRI E key 2N
£9RpRH:

To

BESEHE:

BRIIFRFH EkeyAINE
EOABYE:

o

(=]

TEREAT BEMEKVCacheiitiz, ERXNIRESEHITLIE,

1. VORRZAREEINE

import torch, torch_npu
from ems import CcKvOption, PrimaryKey, KvBufferWrapper

option = CcKvOption(timeout=5000)
# EpHE(ESI®R

key_list = [PrimaryKey("1", "123"), PrimaryKey("1", "66")]

tensor1 = torch.ones(2, device="npu:1")
tensor2 = torch.ones(6, device="npu:1")
len1 = tensor1.numel() * tensor1.element_size()
len2 = tensor2.numel() * tensor2.element_size()
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val_list = [[KvBufferWrapper(tensor1.data_ptr, len1)], [KvBufferWrapper(tensor2.data_ptr, len2)]]
# JLRIBARSE, REARLER, flanEaERa SR,
try:
cc_result = cc.load(option, key_list, val_list)
except EmsException as e:
print(f"failed to load, {e}.")
exit(2)
print(cc_result)

2. V1A slot_mappingiE X FHIRENNE,, 2%0: slot_mapping + hashes +
offsets
# IR EIEKAEBATAY E
option = CcKvOption(timeout=5000)
block_size =4
# AR EHEEIE
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
# AILMRIEARRE, REARLES, flanErERa &R .
try:
cc_result = cc.load(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
except EmsException as e:
print(f"failed to load, {e}.")
exit(2)
print(f'succeed to load key num {cc_result.success}.")
print(cc_result)
3. VI1ERZA chunk descs iEENX THIEENNE;, 2%(: hashes + chunk_descs
# R BERAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
# (ERSEGIE
hashes = [0OXABCD, 0x1234]
chunk_descs = [[(0, 4),(4, 4)]]
# ALMRIEARISE, REAERIES, FlnEatERTIER,
try:
cc_result = cc.load(hashes = hashes, chunk_descs = chunk_descs, option = option)
except EmsException as e:
print(f"failed to load, {e}.")
exit(2)
print(f"succeed to load key num {cc_result.success}.")
print(cc_result)

8.5 % KVCache

ThREN A

BHEEISRFZRIZ M KVCache HIER, HIEFTIMBFIEMSEFF . 75 XEHER
REEMIELREI—15%8-36801, AP AETIZOMEREEREURTFER

BO49%
o IMERMRH: (HFEARBINERSFEN,
o REAE: SFoREREFEY, BEOASEEREILY, FEEOZEENETEd
RS EE .
o VIEXAR: FEB/ATHMIEBENZ—, Tik—:
- slot_mapping i&X ( {&H hashes + offsets + slot_mapping ) : &I
hashes , offsetsXRIfE—#R1H KVCache #iELR;

- chunk_descs i5X ( {#H hashes+ chunk_descs ) : & **kwargs {EA
chunk_descs, #RRENELEPEchunkXIFAY start_slot, length,
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BiEENX
VORRA :

ContextCaching.async_load(option, key_list, value_list)

V1hRA:

ContextCaching.async_load(slot_mapping, hashes, offsets, option, **kwargs)

IERSHRA

£ 8-29 V0 i5RSHFIE

SHETR

SHR

ik

option

#8-34

ali

SHER:

ContextCachingif|a]1FithAY
KVIR{EIZIN

£95RPREI:

A BEANone,
BESEE:
To
ROABME:
To

key_list

List[PrimaryK
ey]

i

SRR

alElbedcl ke TIE N
£RPRH -

FrEE A matE—,

BYESEE:

B keyR<E/NTF128, B
IFEREHE—,

RRIABNE:

None,

value_list

List[List[KvBuf
ferWrapper]]

i

SR

ContextCachingifalA7EtaY
B31%,

£9TRPRHI:
(B5FRAIE B IR 2SR AT
%E’fﬁﬁ, R ——RI N AYSE(E
BEBHE:

To

SARE:

None,
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2 8-30 PrimaryKey

SHEW

g

(& Hil

90

distribute_key

string

Wik

SR

Sftkey, DHTETF Zkeyi#H{ToHREE
=z

£IRPRH:

O ENPURTEIBHE
BEBE:

AF0,

SOARE:

7o

attribute_key

string

SHRRE:

Blktkey, 1HEHIdistribute_key FHYFRE
attribute_key# i SFEER—I =,

£9RPRHI:
7o
BESBE:
AF0.
EOABUE:
7o

2 8-31 KvBufferWrapper

SHETR

SHE

BEY

R

data_ptr

int

SRR

NIRRT EFERIKVCache EEL BIFHEA
ik

£5RPRH:

DL ENPURTEBNE,
BEEE:

AFO0,

EABUE:

7o
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SHEWR

SHERE

s

BRY

length

int

W35 SHR:
B
£95RPRHI:
7o
BEEE:
AF0,
EABUE:
7o

IE-EEF 4KV Cache) BRI

% 8-32 {5 k&35 (slot_mapping iEX )

SHBW

SHH

BRIk

5

slot_mapping

List[int]

=
=

SHBRR:

B tokenZ 5 | BETEblockiRiR
A9FIZR

£9TRpRHI

RN, WIRNEEHIIZE,
sum(offsets) ==
len(slot_mapping) .

BESBHE:
To
SABUE:
Tco

hashes

List[int]

ali

SHER:

Tt SRR R TIR .
£95RPREI
E5offsetsikE—
BEEE:

To

FUABME:

None,
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SHEWR

SHRE

%

offsets

List[int]

SRR

ShashesygrzfyEiRtoken%],
BEZTFblock_size,

£SRBRA -

sum(offsets) ==
len(slot_mapping) .

BESEE:
% o
SOABUH:

None,

option

¥%&8-34

iy

SHER:

ContextCachingif|a] I EtAY
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AABME:
To

% 8-33 i5k3#5% ( chunk_descs IEX. )

SHEW

SHE

1)

hashes

List[int]

=
=

SRR
it ERREIRIGHRIIR.
£k :

len(chunk_descs[i])=len(hashe
S)o

&
%0
EOABE:

None,
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SHEWR

SHRE

%

chunk_descs

List[List[Tupl
elint, int]]]

D

SRR

B EHEBPE A chunkXI LAY
start_slot, length,

£95RPRSI
len(chunk_descs)=len(store_la
yer_group_desc)B
len(chunk_descs[i])=len(hashe
S)o

BESEE:
% o
SOABUH:

None,

option

¥%&8-34

iy

SHER:

ContextCachingif|alE A
KVIR{EIEIN

LSRR -
A8EAINone,
BESEE:
To
AABME:
To

2k 8-34 CcKvOption

SHEW

SHE

1)

write_rcache

bool

SHIER:

EEBARRBENREFARIIEE
=, BANMEATrue,

£9zRpR#I

o

BESEHE:

True: BARRBENREFHARIE
égﬁo

False: RERXENFFAAR
MIEERF,

EOARE:

True,
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SHEWR

SHRE

%

read_local_onl
y

bool

SRR

ERREAMER, NREN
True, MAEMNEMTS =iEENEL
', REEREEN.
£95RPRFI:

o

BYESEHE:

True: RIEARMERF,

False: fUSCIEAHER, WNR
§?$$¢,MMH@%§ﬁW
iR

SARE:

False,

timeout

int

SRR

BEEBATATE, BRIAZER,
£I5RPREI

To

BEEE:

AFETFO,

SOABUE:

5000,

% 8-35 R[OIZER

7

1588

%8-23

SR
RESEHITFUture DA
EEEE:

To
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(e =2r]

2% 8-36 CcFuture

=R 24

REIEFER

HEk

result I %8-24

SHER:

SREVR LTSGR -
BB

o

2% 8-37 CcResult

SHEWR SRR

1)

success int

SHRE:

BRIt EkeyESELERRINHI N
£O5RPRHI:

To

ESEE:

0~EKkeyHI ML

ERABYE:

o

total int

SHERE:
BRI E key 2N L
£9RPRH:

To

BESEE:
BERTIF D EkeyBI ML
ERARVE:

o

ARBIBTZXTRRLINEKVCachefNiERK, FIRIE NMERIIREZRITER -

1.

VORRZA S INE,

import torch, torch_npu

from ems import CcKvOption, PrimaryKey, KvBufferWrapper

option = CcKvOption(timeout=5000)
# EpHE(ESI®R

key_list = [PrimaryKey("1", "123"), PrimaryKey("1", "66")]

key_list2 = [PrimaryKey("2", "hello_world")]
tensor1 = torch.ones(2, device="npu:1")
tensor2 = torch.ones(6, device="npu:1")
tensor3 = torch.ones(1, 4, 2, device="npu:1")
len1 = tensor1.numel() * tensor1.element_size()
len2 = tensor2.numel() * tensor2.element_size()

val_list = [[KvBufferWrapper(tensor1.data_ptr, len1)], [KvBufferWrapper(tensor2.data_ptr, len2)]]

len3 = tensor2.numel() * tensor3.element_size()
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val_list2 = [[KvBufferWrapper(tensor1.data_ptr, len3)]]
future_list = []
# BIRBRETRZFloadiEk, 1&h0loadH&EES .
try:
for idx in range(2):
future_list.append(cc.async_load(option, key_list, val_list))
future_list.append(cc.async_load(option, key_list2, val_list2))
except EmsException as e:
print(f"failed to load, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"result:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")

V1HRA slot_mappingig X FHISRENNE,, 280 slot_mapping + hashes +
offsets
# W EIEKAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
future_list = []
# ZIRFETERFloadiEkK, 1&hNloadH&EES .
try:
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
future_list.append(cc.async_load(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets,
option = option))
slot_mapping = [10, 11, 12, 13, 14, 15, 16, 17]
hashes = [0xAAAA, 0xBBBB]
offsets = [4, 4]
future_list.append(cc.async_ load (slot_mapping = slot_mapping, hashes = hashes, offsets = offsets,
option = option))
except EmsException as e:
print(f"failed to save, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"rsult:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")

V1ERZA chunk_descs iIEX RIS ENE;, ©2(: hashes + chunk_descs
# G BIEKAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
future_list = []
# ZRBET AR oadisk, EhlloadFH&EES.
try:
for idx in range(2):
hashes = [0x1111, 0x2222]
chunk_descs = [[(0, 4),(4, 4)]]
future_list.append(cc.async_load(hashes = hashes, chunk_descs = chunk_descs, option = option))
hashes = [OxAAAA, 0xBBBB]
chunk_descs = [[(10, 4),(14, 4)]1]
future_list.append(cc.async_load(hashes = hashes, chunk_descs = chunk_descs, option = option))
except EmsException as e:
print(f"failed to load, {e}.")
exit(2)
try:
for future in future_list:
result = future.result()
print(f"result:{result}")
except EmsException as e:
print(f"failed to get result, {e}.")
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8.6 KBERZ I0 K&

INRENA
BFtEMasync_save. async_loadZIREIIIFEFutureXIREE EFKITE . &
FBis_readyA~=BEZE, ESEHRIATEATIEFIAS FMER-
EOLAR
o EOMIAEEZEREMA,
o HIAMMECcFutureZsBINIER, Hasync_save/async_loadiz[@],
o (HMRRHIRZE, FMRENTEER.,
BirENX
ContextCaching.is_ready(ccfuture)
526K
& 8-38 15 ksHIIZE
SHEMR SR =AW i
ccfuture %8-39 2 SHER:
SE1HEIREIR Future ITHR,
£9zRpRHI :
WA async_savedfasync_load
EZMOIREAY CcFuture L4,
ABEHNone,
BEEHE:
Tco
FOABUE:
Tco
2 8-39 CcFuture
BiEBiR SH REEER fig
result I =8-44 SHBRE:
SRENFEHATRISER
BEEHE:
To
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IREIZER
Z 8-40 jR[EER
St w<hA
bool SERRR:

E?i‘l‘%x‘%é‘%ﬁh IREITrueR~B58A; IREIFalseFREAR
5Eh% o

BYEEHE:

To

(e =2]

ARBIRTFZXRTRFEMEKVCacheBIiER, FIREEBMERIIEREZHITER

1. slot_mappingiE X FRIIER LI ER R, S slot_mapping + hashes +

offsets

# IR EIEKAVEATAT E
option = CcKvOption(timeout=5000)

block_size = 4

slot_mapping = [0, 1,2, 3,4, 5, 6, 7]
hashes = [OXABCD, 0x1234]

offsets = [4, 4]
# RRFRERE

future = cc.async_save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =

option)

# {FH is_ready JFfHERE

if cc.is_ready(future):

print("async_save(hash) EX")

else:

print("async_save(hash) {BE#{TH")
2. chunk_descs iIEX THIIERLIHTERETR, S8 hashes + chunk_descs

# W EIEKAIERTATE
option = CcKvOption(timeout=5000)

block_size = 4

hashes = [0OxABCD, 0x1234]
chunk_descs = [[(0, 4),(4, 4)]1]

# ReSLSRE

future = cc.async_save(hashes = hashes, chunk_descs = chunk_descs, option = option)

# {#F is_ready IEFEZEIGTE

if cc.is_ready(future):

print("async_save(token) E52F%")

else:

print("async_save(token) {3#E#{TH")

8.7 3XHNRE 10 £

TORENA

FBF3kERasync_save. async_loadSZNREIHIEEFutureXldRIVER . A
get_resultiGfHEE, BEEIRZItESM, FHREILtoken 9B [IRILERITSR
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EOLYR
o BEOSKIREZE, BERIRLERTH,
o HIAWIRRCcFutureZkBINISR, H async_save/async_loadik[E],
FiEENX
ContextCaching.get_result(ccfuture)
BRESHuHAR
= 8-41 I5k8¥IIE
SHBR SR =AW iR
ccfuture %8-42 2 SRR
SEEIREIRIFutureXIR
£9TRPRHI :
W async_savedkasync_load
EEEMIREIRYICCFuturesLfl, A
82None,
BESEHE:
o
SIABE:
o
2£ 8-42 CcFuture
BiEBMR S IREIER ik
result ¥ =8-44 SRR
SRENEEHATRISER
BESEHE:
o
IR[OIZ5R
3 8-43 1R[OI4ER
i WiRA
#=8-44 SRR
Context CachingihialR7FBAIITEER
BYESEE:
o
M A4hRAS 01 (2026-05-25) RN © L ARITERAGRAS 56




M TFEE
Python SDK EO0£%

8 ContextCaching #Hx#E0

2 8-44 CcResult

SHETR SHR

ik

success int

SHERE:

IERAYIL Ekeyi R EELERINRI T L

£JERBRAI:

To

BEEE:
0~i5skkeyHI N o
BABUE:

To

total int

SRR
BRI Ekey 2N,
£95RPREI:

o

BESEE:

BRFIFRFH EkeyAINE
EOABYE:

To

(=2t

FRBIBTFELERFKVCachelIiBER, FERINEMERIIRZHITER

1.

slot_mappingiE X FRYRFFINNZEFEIE, S slot_mapping + hashes +

offsets

# & EsavelmRAYEHTHTIE]

option = CcKvOption(timeout=5000)
# RORE, REER

block_size = 4

slot_mapping = [0, 1, 2, 3,4, 5, 6, 7]
hashes = [0OxABCD, 0x1234]

offsets = [4, 4]

try:

fut = cc.async_save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =

option)
res = cc.get_result(fut)

print("async_save(hash) result:", res)

except EmsException as e:

print("async_save(hash) result:", res)

# BIEEY, IREVER
try:

fut = cc.async_load(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =

option)
res = cc.get_result(fut)

print("async_load(hash) result:", res)

except EmsException as e:

print(f"async_load(hash) failed: {e}")
chunk_descs IEX THURFFINNEEFEIE, 2% hashes + chunk_descs

# R Esavel5KAYERTHTIE
option = CcKvOption(timeout=5000)
# RERE, REER
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block_size = 4
hashes = [0OXABCD, 0x1234]
chunk_descs = [[(0, 4),(4, 4)1]
try:
fut = cc.async_save(hashes = hashes, chunk_descs = chunk_descs, option = option)
res = cc.get_result(fut)
print("async_save(token) result:", res)
except EmsException as e:
print(f"async_save(token) failed: {e}")
# SIZEL, IRENER
try:
fut = cc.async_load(hashes = hashes, chunk_descs = chunk_descs, option = option)
res = cc.get_result(fut)
print("async_load(token) result:", res)
except EmsException as e:
print(f"async_load(token) failed: {e}")

8.8 [El:E &8 KvCache

Thaesr

o]

BF&Eif EMS EFE R FEEHRTFH KVCache #iRER, SIHLERIELIE
CcResultfz=iR[E] .
EOLR
o [EXENO: BOSKIRMESE.
o NIERRIRE: (ZIFEAFBINEREFE L,
o SEAME: & KVCache HUIBHREIGEAIEEMN , ZOIR[EI0dH, EEEEIH
TitE,
BirENX

ContextCaching.exists(hashes, option)

iERSHIRA

% 8-45 5 ksHIIE
SHEMR SRR =Rk
hashes List[int]

B

iR

HERE:

it ERREIRIERIIE.
£9RpRH

i
W
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SHEWR

SHRE

%

option

8-46

SRR

ContextCachingifal g fEitaY
KVIR{EIEIN

LSRR -
A8EXNone,
BEEE:
To
FOABUE:
To

2K 8-46 CcKvOption

SHEMR

SHH

1)

write_rcache

bool

SRR
EREARRBNRENA MRS
=, BWAMEATrue,

£9kpRH :

% o

BESEE:

True: BAXRBNREFHAIIE
2=

False: FBARRBNREAZ
izl

EABME:

True

read_local_onl
y

bool

SHER:

BEERIEARMESR, IREN
True, NIARSMEST =iSEENEL
', RBIEREE.
£9zRpRHI:

To

BESEE:

True: RIEARMEEF

False: fSCIEAMER, WNR
KitvRaper, MNEMT =1EEY
iR

SIARE:

False
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SHBR SR BARWIE ik
timeout int BJifk SHRRE:
BKERIAYE, BiIAZER,
£95RPRFI:
TCo
BYESEHE:
SOABUE:
5000
SRS
& 8-47 IR[O4ER
R o]
8-48 SHERE:
Context CachingihialI7FBAIMITER
BEEE:
TCo
2 8-48 CcResult
SHBIR SR 3%
success int SHBRE:
KAt E keyiEEELERHINAINE
£ITRERHI:
To
BEEE:
O~iFKkeyRI ML .
EMABYE:
To
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SHEWR SRR 1)

total int SRR
BERAHtEkey B EL
£IERBRHI:

To

BESBHE:

BERIIFHH EkeyHI ML
FUARE:

To

(=2

TEAMNEMSHEZEIGKVCache, FERXNSFEHITEELGE,
# REBRIVERETE
option = CcKvOption(timeout=5000)
# HNSHIIFE
hashes = [0OXABCD, 0x1234]
# AJLMBIEARSE, REAELES, fIaIEERTLER.
try:
cc_result = cc.exists(hashes = hashes, option = option)
except EmsException as e:
print(f"failed to exists, {e}.")
exit(2)
print(cc_result)
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9 BEAME

O s

gL="

9.1 3REVEIRG

VEAREMSIZORY, ZEISEMsExcepitonFE

FEZREALE o

EMSHEREIZORE, ITLIBTRORINEEIRE.

EmsExcepiton.status_code()

TR, FRERERAREERBHTT

EIAPKESRBRES X
EMSEEKE | it ERERE BRAx
i3
EMS_INVALID | iIE3RSEIEIR | ¢ BERSHA | WESH, EBXEER.
_ARGUMENT ai%.
EMS_IO_ERR | i5KIOEIR o EMSH7EL | SSEMSIREIRE, SREREE
OR (= HRIEE .
e SDKZIEMS
AEEREE
B o
EMS_IO_TIME | i5KIO#BAY e EMSH7EL | EINEBRIATEEE, &S
ouT IO[E/ER EMSIRSZIRE, FEEREE T
X, I | BRE.
T,
e SDKIIEE
kX, 8%
|OHEBART 8]
Ao
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EMSEERS | i@k ERERE BRAx
i
EMS_INTERN | AEBHEIR o SDKAIZRN | BEMSIRSEIRE, FEEICERE
AL_ERROR (=8 BEIRE .
o HANMEE
Sy (=18

(=]
FRBIBTRIVRHEIRDAEN, HTEL .

import os
import time
import torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig_v1, CcKvOption
from ems.common.exception import EmsErrorCode
# WAt cchitE
cc_config = CcConfig_v1(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥IHALEmMS
config = EmsConfig(cc_config_v1=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)
# ¥KEXcontext caching®d&
cc = Ems.get_cc()
if cc is None:
print("cc is None.")
exit(1)
# 1 Bsavel5RAYFBATHTE
option = CcKvOption(timeout=100)
# slot_mappingig X FRYRZEFINEEEENE, 280 slot_mapping + hashes + offsets
block_size = 4
# HpSHEIFR
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
# BN ER .
retries = 0
while True:
try:
result = cc.load(slot_mapping, hashes, offsets, option)
break
except EmsException as e:
if e.status_code() != EmsErrorCode.EMS_IO_TIMEOUT or retries >= 3:
print(f"failed to load cause unrecoverable error or retries is more than 3: {e.status_code()}.")
exit(2)
else:
# 1BNNAERTASE), FHEEAR10ms/FEIR
option.timeout = 1000
time.sleep(0.01)
print(f"retry after sleep 10ms.")
print(f"load result: {result}")
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9.2 FREUFHER
ab
INEEN4A
EMSHERZIEOHITHRE, JLUBEEOKBREEFHES.
S
BiEENX
EmsExcepiton.message()
A
IRE|ER
% 0-1 EER
R 1548
string SRR
IRIE| S E A .
BEEE:
Tco
e =20l
NrBPIRTFHRESEFEERMER -
import os
import torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig_v1, CcKvOption
# WA ccicE
cc_config = CcConfig_v1(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥IRILEmMS
config = EmsConfig(cc_config_v1=cc_config)
try:
Ems.init(config)
except EmsException as e:
print(f"exception: {e}.")
exit(1)
# $kEXcontext cachingXd&R
cc = Ems.get_cc()
if cc is None:
print("cc is None.")
exit(1)
# 1R BsavelmKAUEATATE
option = CcKvOption(timeout=5000)
# slot_mappingiE X FHRFINIEEEEUE, 220 slot_mapping + hashes + offsets
block_size = 4
# B sETIZE
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
# ZRELE T ERS oadiEK, 1EMNloadFF&BEN .
try:
result = cc.load(slot_mapping, hashes, offsets, option)
except EmsException as e:
print(f"failed to load, message: {e.message()}.")
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10.1 EMS ¥R ERL?

EHIEEZRI A EHIER"EMS init failed"XF, WIRXTNAYATIE)DH E)RRAIAT ]
=, WwEZAE, BRREMSTIEIMER

10.2 ContextCaching O EBATAEU{EIEE?

Context CachingBiESHEXEOHITATE, RIERIFLRE. BNESRKNBRENHES
KR, HEIEMEKREITATERAASK, FAFBILURHIESLO ( Service Level Objective,
RSHRBIER, FIANELI. EtokenBIFESE )  iExKbatch#HFIKVCacheHiEE, SIE
iﬁlﬁﬁﬁﬁa‘ﬂﬂ‘lﬁlo Bign: KEIIZSERE tokenAIIERSH), BRIRTEIENRE N3

o
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