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A EERA | J5AE
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I I

25.7.0 EakRA | SZiFBIalContext Cachingdstd ( KIEEBUHIRDIESH | /
TTEF4ERIKV Cachef®?F ) HBXIEEEO.

H{th{sEFHRIZAN
BIAEREREEE R FEME ( Elastic Memory Service, EMS) BIF=fR3XHY,
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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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ERRE
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fEH pip 2=
£ iE(Tpip -V STRRpIpERE,
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5 BIENIT]

5 FSEINE

¥Ita4 EMS E g

ANRBIRTHIAHEMSE FinBc EFH RENEMSERSS -

# BINEIR

import os, torch, torch_npu

from ems import Ems, EmsConfig, EmsException, CcConfig, CcKvOption, KvBufferWrapper
# ¥IPALEmMS

config = EmsConfig(cc_config=cc_config)

try:
Ems.init(config)

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

EEXTEMSEFIRIBUHNRTESEMRULET

#ES Context Caching

BB MEE L HIREY Context Cachingfie® , RN EEFEUR.
1. ¥98{LEms,F@context cachelTAi—NKVCachef5#d o

import os, torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig_v1, CcKvOption, KvBufferWrapper
# YAt cclicE
cc_config = CcConfig_v1(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}.")
exit(1)
# $kBYcontext cachingX}d&
cc = Ems.get_cc()
if cc is None:
print("cc is None.")
exit(1)
# AR Context Caching
try:
context_caching.register_kvcache(kvcache)
# HREEkvcachefiZ4k: [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. hashiIBEX TR EFINIEEEFEIE, 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.save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(1)

3. tokenEX TRYREFINIZZEFEIE, 250 slot_mapping + token_ids + mask,
# i&EsavelmkAYEBHTATIE)
option = CcKvOption(timeout=5000)
block_size = 4
# R 7
slot_mapping = [0, 1, 2, 3, 4, 5]
token_ids = [101, 102, 103, 104, 105, 106]
mask =[0,0,0,0, 1, 1]
try:
cc_result = cc.save(slot_mapping = slot_mapping, token_ids = token_ids, mask = mask, option =
option)
except EmsException as e:
print(f"failed to save, {e}.")
exit(1)
# ZEURTFHIEUE
try:
cc_result = cc.save(slot_mapping = slot_mapping, token_ids = token_ids, mask = mask, option =
option)
except EmsException as e:
print(f"failed to save, {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 )
config %£6-2 =2 SRR
EMSTE{ESDKIIALECE o
£IRPRH:
ABESINone,
BEER:
96 o
SOABUH:
To
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SHEWR

SHRE

%

access_id

string

SHER:
WSiBRIRERSAIEILE, BB
FPiIsEFHRIIEE—, BT
REA=.

£9zRpRHI :

KE 1~512 MNFE:; FH
F.NBFRF" " E
é%u&_o

BESEHE:

FE LAY = T
EOARE:

None

— ™3

access_key

string

iy

SHERRE:

SDK 1AiaAfE b RAYZEEE
5 access_id Be&{FH, TE8@
ji??%ﬂﬁ Restful $ZOFR5CE
Bo

£9TRPRHI :

KE 32~256 NFRF; XIFE
F.KNEFEH, "+
BEEHE:

HFE AN =5
FIABE:

None

2k 6-2 CcConfig_v1

SHEW

SHR

1)

rank_id

int

SHIER:

HEntEHiE, FRINERNE
Brank ID,

£9RPRH -

e rank IDSLHIAME—,
BEEE:

[0, 4B05L B rank M) o
EOABME:

To
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6 ¥Ia1L

SHEWR

SHRE

%

device _id

int

D

SRR

HENtEHE, FRMERNA
TS Srank ID,

£95RPRSI

o TRAE—,

EEE:

[0, HBISEFI AT =W rank M)
FOABUE:

To

model_id

string

i

SR

ME—tRR S BISEBIE ARIHEEE
BID,

£I5RPREI

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

o FEERIEEBH—.

BEER:

To

FOABUHE:

To

tp_world_size

int

iy

SHBE:
SLEITPHTE .
£9RPRH :

EESEE:
[1,HR05LH R rank#s]
ECGABUE:

1,

pp_world_size

int

iy

SRR
SLEIPPHATEE
£95RPRFI

EESEE:

[1, 4806 Srank#]
SOABUE:

1,
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6 ¥Ia1L

SHEWR

SHRE

%

rank_in_tp_gr
oup

int

SRR
SLHITPES],

£95RPRFI

EESEE:

[0, H4BISLHrank NEY) o
SOABUE:

0,

rank_in_pp_gr
oup

int

iy

SRR
SLIPPES|,
£95RPRHI:

BESBHE:

[0, 4B fIrank M) o
SABUE:

0,

llm_engine

string

iy

SRR

LRILHIRIEIES S,
£IRPRH:

WIFERFER,

BEEE:

x (BER"UM", NESEE
TR | ZE AT AE )
EOABUE:

"V|.|.m " o

kvcache_type

#*=6-2

oy

SHBRRE:
FEEKVCacheffysCINZERY
£95RPRE:

IR FRFEREE
BYESEHE:

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

ABUE:
"MHA",

AR

o WIRVIAHSERIGEMNE R SEMSHFhERAY, JLUSEFRELERREE, BE
PEEEIERSER); REMRIERRER, YIEHTEREREHIKREMSTIZIF,
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(1=

o  HARKEmMS, RIS3ZHFContextCachingXISR#ITAL :

# SINER

import os

from ems import Ems, EmsConfig, EmsException, CcConfig

# WAt cchiE

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

# ¥IAKEmS

config = EmsConfig(cc_config=cc_config)

try:
Emes.init(config)

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

MR

o —NHIEFREESVIAK—IREMs, LAKContext CachingXy&R.

(22}
N

il

MR
4

it

K
Il
[

EMS SDKIRH T LA TFIRIBET S,

*6-3 KET=E

LESR BERE

B

juS

ENABLE_CC_PROF | string
ILING

W

HRRER:

FFSContext CachingRYprofilingIh&E
LIRRH:

WIRIEF

BEER:

“17 : B,

Hith: X,

ERABUE:

“0” .

EMS_SDK_LOG string

SR

EMS SDKAYprofilingS43 5 g B ERY
FTENE .

£9RPRH:
To
BEEE:
o
SRABYE:

"/var/log/ems" .
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(1=

# FFF=Context CachingfdprofilingIhgg
export ENABLE_CC_PROFILING=1
#1ZESDKITENBH

export EMS_SDK_LOG="/tmp/ems_dir"
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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

STREFRA 01 (2025-09-08) IR © ERRBRABRAT 13
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7 Ems TZfigtB <&

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.")
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else:
print(f"ems is ok")
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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 BEOAEZER, R#nEIRE],
e KVCacheHBEEFZIRRIJ9: [layers, k_v_index, GPU_blocks, Block_size, heads,
head_size] .
e Block_size¥§ERfE4Es|ot_mappingfBITRVELE, SEMRINERENHESE
block_size,
o (T K FEBNPURTERRItorch.Tensor; CPUSKEEEIR B IKERTIE,
BirENX

ContextCaching.register_kvcache(kvcache)
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8 ContextCaching #Hx#:0

iSRS

% 8-1 iEk2¥II%E

SHBWR

S ERWI%

ik

kvcache

List[List[torch. | 2
Tensor]]

SHRRE:
EEMKVCachetEty, —4#3
x;

INEHERE Flayers, HEHEN
k_v_index ( 92, IR K/V) o
RABERKERIRLIN
[GPU_blocks, Block_size,
heads, head_size],

£IRPRH:
TEERZ; R
BFo

BEEE:

To

FOABUE:

To

R FNPUIE

45 SR A
%82

ER

s

il

None

SHERE:

TIR[ENE, iFMAINEIZERRKVCachefEMamt4E, Al ITREE

save/load/async_save/async_load,

(A=

TEAMECcontext cacheiEM— 1 KVCacheZ5ta, ERIXTH

import os, torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig, CcKvOption, KvBufferWrapper

# ¥gatccticE

HITEENIE,

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:

MAERRAS 01 (2025-09-08)
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print("cc is None.")
exit(1)
# IR
# HREEEE(KHZIR: [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 Edevicefldtype
device = "npu:1"
dtype = torch.float16
# ¥NERAEKE (81 E02 [GPU_blocks, Block_size, heads, head_size])
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]]: SMNEHR layer, PER K/V
# kvcache[l][0]->ZBIERIK, kvcache[l][1]-> SBIERIV
kvcache = [
[k_to,v_t0], #5350
[k t1,v_tl], #5518
1
# ;£AAZIContext 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

ST EISIEPINE- RS/ KVCache HIER, HERSHREFR EMS &7
ith, HERFTHEREZERRS-7,

BEOLIR

o [EZXENO: EOSKIREZE.

o MERIRE: (NZFEARBINEREFEN,

o REAE: HISREREFEEY, EOFSEHEREILY, EEOZERNSTEd
FPXT R E .

o EBYHR: FTEBIUATRMENZ—, Tik—:
- Hash iEX ({#F hashes + offsets + slot_mapping ) :

offsets>RIE—HRIR KVCache #EIR;

- Token iEX ( {§5F token_ids + mask + slot_mapping ) : &I *kwargs
& token_ids 5 mask, tRRFZEENAY token RIEEE

\

12 hashes ,

TEENX

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

% 8-3 IFRSHFIK (hash BN )

SHEWR

YR

ik

slot_mapping

List[int]

SRR

B tokenZR5 | BRETZblockiRiR

R9ZIZR
2SRRI :

TEER=, BIRNEEHIIE,
sum(offsets) ==
len(slot_mapping) .

BEEE:
To
FOABUE:
To

hashes

List[int]

ali

SRR

T+ ERIREIERIR R IIER
LSRR -

FE5offsetsik E—%,
BEEE:

To

FOABUE:

None,

offsets

List[int]

ali

SHERE:
5ShashesxgrzfyEiRtoken®y,

N ey

BEZTFblock_size,
£RPRH -

sum(offsets) ==
len(slot_mapping) .

BEsBE:
To
ROABME:

None,
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SHEWR

SHRE

%

option

#*=8-5

SRR

ContextCachingifal g fEitaY
KVIR{EIEIN

LSRR -
A8EXNone,
BEEE:
To
FOABUE:
To

x 8-4 15KR2%%E (token iEX )

SHEMR

SHH

1)

slot_mapping

List[int]

SRR

B MtokenZE5 | T EblockiriA
NI

£J5RPREI

TEER=, WINABEIIER, 5
token_ids. slot_mappingi<E
_jﬁ:io

BESEE:

Tco

AUABME:

Tco

token_ids

List[int] /
Tensor

i

SRR

tokenF%1

£JERBRHI:

5slot_mapping. maskixE—

BESEE:
960
ABUE:

None,

MA4RRAS 01 (2025-09-08)
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SHEWR

SHRE

%

mask

List[int]

SRR

BUZR False. 48 True Y&
3, BFHT—EnauRan Ay

Token,
£OTRBRE:

5token_ids. slot_mappingt<
rg_ﬁo

BEBE:
08%1,
ROABME:

None,

option

%8-5

N

SRR

ContextCachingizlal A7EtAY
KVIR{EIRIN,

LTRBRE:
ABEJINone,
BESEHE:
To
BIABUE:
To

Z 8-5 CcKvOption

SHEWR

SHH

%S

write_rcache

bool

SRR
EABRRENRFARMIZE
ﬁ, %ﬁiA{E?gTrueo

£J5RPRSI

%0

BEEE:

True: BRRENFFHARMIE
7

False: FERXBENREAR
HISEETF

FOABUE:

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)

x 8-6 IR[OIER

eSS

1588

#%8-7

SRR

Context CachingifiBlR7FEBAIHITER .
BEEE:

o
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(Ner=2]

3£ 8-7 CcResult

SHEWR SRR

1)

success int

SHRE:

BRIt EkeyESELERRINHI N
£95RPRFI:

To

BESEE:

O~i5sRkeyBI ML,

EOARUE:

o

total int

SHERE:
BRI E key SN
£9RPRH:

To

EESEHE:

BERIIRPH EkeyAI N
SRABYE:

To

TEHAIESEEKVCacheZIEMSH, ERIN SEIHITREE,

1.

# I EIEKAIERTATE

option = CcKvOption(timeout=5000)
block_size =4

# HHR S HGIR

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

offsets = [4, 4]

hashiIEX TRIRIZRE, 23 slot_mapping + hashes + offsets

# AILMRIERARISE, RERERMES, HIERHERETIAEIR o

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)

# IR EIEKAEBATAT E)

option = CcKvOption(timeout=5000)
block_size = 4

# BB HIIE

slot_mapping = [0, 1, 2, 3, 4, 5]

token_ids = [101, 102, 103, 104, 105, 106]
mask =[1,1,1,1,1, 1]

tokeniBEX THIRIERE, £%(: slot_mapping + token_ids + mask

# ALMRIERRISE, RERRERMESZ, FINERHERATIAER o

try:

cc_result = cc.save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =

option)
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except EmsException as e:

print(f"failed to save, {e}.")

exit(2)

print(cc_result)

8.3 BX{R1F KVCache

&b
ThREN 4R

FHEIRHT B ~ERIZ 1 KVCache HER, HHERFRFEI EMS EfFH. 5%
ERERRERIZANREI—1&8-120K, AR AUETIZORERLRERTFESR

EOLR

o NERPRE: (NIFEAFEMEREFEL.

o FEAE: SEORERTFRN, BEOASERRORY, FEOxBIPEELSD

FRRINHE(E
o EMHR: FEEUTHMENZ—, Zif—:

- Hash iEX ( {#/ hashes + offsets + slot_mapping ) : & hashes,

offsets3kME—HRIH KVCache H3ELR;

- Token iEX ( {# token_ids + mask + slot_mapping ) : &EJ *kwargs
fE token_ids 5 mask, fRRFEENH token BIUBEFIHE

FEENX

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

IERSHHAA

% 8-8 IFRSHFIK (hash BN )

SHEWR

SHE

%

slot_mapping

List[int]

SRR

B M tokenZZ 5 |53 EIblockiRiR
AIFIZR

2R PR :

TEERT, WINEEIER,
sum(offsets) ==
len(slot_mapping) .

BEBE:
To
ROABME:
To
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SHEWR SHRE BRWI% %

SRR

Tt &SRR IR F IR
£ERBREI:
E5offsetsikEE—H
BESEE:

To

AIABUE:

None,

hashes List[int]

D

SHER:

Shashes3grzfyEiRtokens],
BEZTFblock_size,

£R PR :

offsets ERINBNAILR, F
BENIIFET slot_mapping BITT
E1M.

EESBE:
o
FIABE:

None,

offsets List[int]

el

option #%8-10

N

SHRR:

Context CachingiBlalA7E Y
KVIZ{EIEIR .

£IRPRH:
To
BEEE:
To
SOABUH:
Tco
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% 8-9 15 K2%%E (tokeniEX )

SHEW SHE BRWIE ik

SRR

B MtokenZE5 | T EblockiriA
%I,

£95RPREI

TEENZE, UWIAHEHIIER, 5
token_ids. slot_mappingi<E
_jx:io

BEEE:

To

AOAEUE:

Tco

i

slot_mapping | List[int]

token_ids List[int] / SHBER:
Tensor token F%1
£95RPREI
5slot_mapping. maski<E—

EESEE:
960
IARUE:

None,

i

SHER:
BIZR=0, B&E=10981BFY,
£9RpRH:

5token_ids. slot_mappingi<
E_ﬁo

&
03k 1,
EOARE:

None,

mask List[int]

iy

option #%8-10

iy

SRR

Context Cachingifalg{FtRY
KVER{EIEIR

EJERRH:
To
BEsBE:
To
ROABME:
To
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£k 8-10 CcKvOption

SHEWR

SHRE

%

write_rcache

bool

SHER:
BEBRRENFRFAARIIEE
=, BANEATrue,

£JTRPRHI:

91_: o

BEEHE:

True: BARIRENFFHARMIE
ZF

False: RERXENFRFAR
IEEE

FOABUE:

True

read_local_onl
y

bool

SHER:

EEREAESR, NREN
True, MASMNEMTS =iEENE
', RBEIEREEY.
£95RBRE:

%O

EEEE:

True: REEARMER

False: fUSCIEAMER, R
KihRaneh, NIMNET i
iR

SOABUH:

False

timeout

int

SHERE:

EKEBATHTIE), BAAER.
£95RPRHI:

To

BYESEHE:

AFETFO0,

SOABUH:

5000
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IR[EIEER 15 AR
% 8-11 jR[EIER
St w<hA
%8-12 SRR
IREISEHITFutured i,
EEEE:
o
£ 8-12 CcFuture
BiEBiR ¥ REEER i)
result I =8-7 SRR
SRENEEHATRISER
BEERE:
To
2% 8-13 CcResult
SHEBMR SR g
success int SEURRR:
BRAHt EkeyIZEIELEERINAI N 2L
£O5RPRHI:
o
ESEE:
0~iEKRkeyRI ML,
SRABYE:
o
total int SRR

BRIt EkeyR N
£9RPRH:

To

ESEE:

BERIIRPH EkeyAI N
ERARVE:

o
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(1=

FRBIBTHEZ X T ERLEHREFKVCachefUiER, FHIRENE MERIRERITE
o

1. hashiIBEX TS ZRE, 23 slot_mapping + hashes + offsets

# IRETBRAVERT )
option = CcKvOption(timeout=5000)
block_size = 4
future_list =[]
# ZIRBETEFEsavelz R, EhlsaveH &8N
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}.")

2. tokeniBEX THIRERTE, 2% slot_mapping + token_ids + mask

# IR EIERAVEATATIE
option = CcKvOption(timeout=5000)
block_size = 4
future_Llist = []
# BREE T ASEsaveid R, EisaveFt&EE
try:
slot_mapping = [0, 1, 2, 3, 4, 5]
token_ids = [101, 102, 103, 104, 105, 106]
mask =[1,1,1,1,1, 1]
future_list.append(cc.async_save(slot_mapping = slot_mapping, token_ids = token_ids, mask = mask,
option = option))
slot_mapping = [10, 11, 12, 13, 14, 15, 16, 17, 18]
token_ids = [201, 202, 203, 204, 205, 206, 207, 208, 209]
mask =[0,0,0,0,1,1,1, 1, 1]
future_list.append(cc.async_save(slot_mapping = slot_mapping, token_ids = token_ids, mask = mask,
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}.")
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8.4 [EX£INE; KVCache

ThaE 4R

BEOLR

TEENX

IERSHRA

BRI REZRIZ M KVCache IER, HIERSIMBAFIEMSEFF, HERFRTTH
[EIR[E55R8-18,

o [FEFEO: BOSKIREE.
o IERIRF: (NIFEAFEMEREFENR.

o REAE: EFHRERTEN, BEOFASERROLY, FEOZBEPEEESD
FRRINH(E o

o EXAR: FEB/ATHMENZ—, Tik—:
- Hash iEX ({#F hashes + offsets + slot_mapping ) : &d hashes,
offsets>RIE—HRIR KVCache #UEIR;

- Token iEX ( {§5F token_ids + mask + slot_mapping ) : & *kwargs
& token_ids 5 mask, tRRFZEENAY token RIEEE

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

x 8-14 5k2SHFIE (hashiEX )

SHEW SHH BRIk 110

slot_mapping | List[int] — SRR

- tokenZ5 | B5IZ!blockiRiR
FRp7IE

£95RPREI

TEENZT, WINEHIIER,

sum(offsets) ==
len(slot_mapping) .

EVESEHE:
960
EIARE:

o
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SHEWR SHRE BRWI% %

SRR

Tt &SRR IR F IR
£ERBREI:
E5offsetsikEE—H
BESEE:

To

AIABUE:

None,

hashes List[int]

D

offsets List[int] SRR

Shashesyg Ay token#],
BEZTFblock_size,
£RPRH:

sum(offsets) ==
len(slot_mapping) .

BYESEE:
96 o
SARVE:

None

el

option Z8-16

iy

SRR

Context Cachingifa]AEtAY
KVIR{EIZIN

£RPRH -
ABEAINone,
BEEE:
To
AUABME:
To
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% 8-15 {HRSHFIE (tokeniENX )

SHEW SHE BRWIE ik

SHER:

B M tokenZE 5 | BR53EIblockiRiR
A5

£9RPRH -

TEER=, WIMAEHIE, 5
token_ids. slot_mappingi<E
_jﬂ:io

BEEE:

To

AOAEUE:

To

i

slot_mapping | List[int]

token_ids List[int] / SHBER:
Tensor tokenZE%|)
£95RPREI
5slot_mapping. maski<E—

EESEE:
960
IARUE:

None,

i

SHER:
BIZR=0, B&E=10981BFY,
£9RpRH:

5token_ids. slot_mappingi<
E_ﬁo

&
03k 1,
EOARE:

None,

mask List[int]

iy

option %8-16

iy

SRR

Context Cachingifalg{FtRY
KVER{EIEIR

LSRR -
A8EHINone,
BEEE:
Tco
FIABUE:
To
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£k 8-16 CcKvOption

SHEWR

SHRE

%

write_rcache

bool

SHER:
BEBRRENFRFAARIIEE
=, BANEATrue,

£JTRPRHI:

91_: o

BEEHE:

True: BARIRENFFHARMIE
ZF

False: RERXENFRFAR
IEEE

FOABUE:

True,

read_local_onl
y

bool

SHER:

EEREAESR, NREN
True, MASMNEMTS =iEENE
', RBEIEREEY.
£95RBRE:

%O

EEEE:

True: REEARMER

False: fUSCIEAMER, R
KihRaneh, NIMNET i
iR

SOABUH:

False,

timeout

int

SHERE:

EKEBATHTIE), BAAER.
£95RPRHI:

To

BYESEHE:

AFETFO0,

SOABUH:

5000,
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IR [EIZ55R15A8

(=]

x 8-17 R[OIER

eSS il

#*8-18 SHER:

Context Cachingifial97FBAITEER
BSEE:
To

£ 8-18 CcResult

SHEWR SHE ik

success int SRR
5KVt EkeyiSEEIELERINAI Lo

£9RpR S

To

BESEE:
O~iBKkeyAI ML o
ERABYE:

To

total int SRR

BRI E key 2N
£9RpRH:

To

BESEHE:

BRIIFRFH EkeyAINE
EOABYE:

o

TEREAT BEMEKVCacheiitiz, ERXNIRESEHITLIE,

1.

hashiIEX TRIEIZINEL, 2% slot_mapping + hashes + offsets
# IR BB KAYIERTATIE)

option = CcKvOption(timeout=5000)

block_size = 4

# BRI SHEIE

slot_mapping = [0, 1, 2, 3, 4, 5]

hashes = [0x1111, 0x2222]

offsets = [4, 4]

# ALURIEARRE, REAELER, flnBErERILIER .,

try:
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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)

tokeniBEX THIRIENIZ:, £%(: slot_mapping + token_ids + mask
# IR BB KATIERTATIE)
option = CcKvOption(timeout=5000)
block_size =4
# BRSHTIxE
slot_mapping = [0, 1, 2, 3, 4, 5]
token_ids = [101, 102, 103, 104, 105, 106]
mask =[1,1,1,1,1, 1]
# AJLURIEARRE, REAELER, FlNBErERILER,
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)

8.5 B IN# KVCache

ab
IhBEN B

BHEEIERFERIZ M KVCache HUER, HIEFLTMAFIEMSEFF . 75 EEHER
RESUANRE—1%8-2301, AR BT ZORERLRIURTFER

BEOLR

FEEN

INEREH: (G NFBINEREFEN,

BRELNE: FH0BEREFEEN, BEOFRSEBEREOILEW, BESERPETiLdm

TR HEME o

BYLR: FEBUATRMMEN Z—, Tik—:

- Hash iEX ( {#F hashes + offsets + slot_mapping ) : & hashes,
offsetsEME—FRIH KVCache #iEIR;

- Token iEX ( ff5F token_ids + mask + slot_mapping ) : & **kwargs
&\ token_ids 5§ mask, fRRFZEENA token RIUEHE

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

* 8-19 iI5RSHFIE (hashiEX )

SHEWR

YR

ik

slot_mapping

List[int]

SRR

B tokenZR5 | BRETZblockiRiR

R9ZIZR
2SRRI :

TEER=, BIRNEEHIIE,
sum(offsets) ==
len(slot_mapping) .

BEEE:
To
FOABUE:
To

hashes

List[int]

ali

SRR

T+ ERIREIERIR R IIER
LSRR -

FE5offsetsik E—%,
BEEE:

To

FOABUE:

None,

offsets

List[int]

ali

SHERE:
5ShashesxgrzfyEiRtoken®y,

N2 Ale fore

BEZTFblock_size,
£RPRH -

sum(offsets) ==
len(slot_mapping) .

BEsBE:
To
ROABME:

None,

option

#8-21

N

SHBRE:

Context CachingiBlalA7E Y
KVIZEEIR

FOABUE:

To
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% 8-20 {5 RSHFIE (tokeniENX )

SHEW SHE BRWIE ik

SHER:

B M tokenZE 5 | BR53EIblockiRiR
A5

£9RPRH -

TEER=, WIMAEHIE, 5
token_ids. slot_mappingi<E
_jﬂ:io

BEEE:

To

AOAEUE:

To

i

slot_mapping | List[int]

token_ids List[int] / SHBER:
Tensor tokenZE%|)
£95RPREI
5slot_mapping. maski<E—

EESEE:
960
IARUE:

None

i

SHER:
BIZR=0, B&E=10981BFY,
£9RpRH:

5token_ids. slot_mappingi<
E_ﬁo

&
03k 1,
EOARE:

None,

mask List[int]

iy

option 8-21

iy

SRR

Context Cachingifalg{FtRY
KVER{EIEIR

EOABE:
960
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2 8-21 CcKvOption

SHEW

SHE

1%

write_rcache

bool

SHER:
BEBRRENFFARIEE
=, BWAMEATrue,

£9TRPRHI :

% o

BYEEHE:

True: BRXBNREFAAMIE
ggﬁ o

False: RERRBENRFAK
HIREETF

EUABE:

True,

read_local_onl
y

bool

SRR

ERRIEAEST, MREH
True, NASMEAMETS SIEENEL
®, REEREEN.
£ORBRH -

To

BYESEE:

True: SEARHER,

False: fUSEIEAMER, WX

AtthRane, WMNEDTS <iZE
%&?E o

SABE:

False,

timeout

int

SRR

iEKiBATHTIE), BAAER.
£I5RPRSI

To

BEEE:

AFETFO0,

SOABUH:

5000,
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IREIZER
% 8-22 IR[EIFER
St w<hA
%8-23 SRR
IREISEHITFutured i,
EEEE:
o
2k 8-23 CcFuture
BiEBiR ¥ REEER i)
result I x8-24 SRR
SRENEEHATRISER
BEERE:
To
2% 8-24 CcResult
SHEBMR SRR g
success int SRR
BRAHt EkeyIZEIELEERINAI N 2L
£O5RPRHI:
o
ESEE:
0~iEKRkeyRI ML,
EOARUE:
o
total int SRR

BRIt EkeyR N
£9RPRH:

To

ESEE:

BERIIRPH EkeyAI N
ERARVE:

o
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(1=

KRBIAFZRTEREMEKVCachelYiEk, HIREB MEKRIREZWITER -
1. hashiEX THISRENEL, 280 slot_mapping + hashes + offsets
# m%l%‘kﬂﬂiﬂ]‘ﬂ]‘l@

option = CcKvOption(timeout=5000)
block_size = 4
future_list = []
# BRBE T ESEsaveidR, EilsaveF LB,
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 = [OXAAAA, 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}.")

2. tokeniBEX THIREMNE, 2% slot_mapping + token_ids + mask
# G BERKAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
future_list = []
# BRBE T ASEsaveid K, EiNsaveFFLEED .
try:
for idx in range(2):
slot_mapping = [0, 1, 2, 3, 4, 5]
tonken_ids =, 102, 103, 104, 105, 106]
mask =[0,0,0,0, 1, 1]
future_list.append(cc.async_load(slot_mapping = slot_mapping, tonken_ids = tonken_ids, mask =
mask, option = option))
slot_mapping = [0, 1, 2, 3,4, 5, 6, 7, 8]
tonken_ids = [201, 202, 203, 204, 205, 206, 207, 208, 209]
mask =[0,0,0,0,0,0,1,1, 1]
future_list.append(cc.async_load(slot_mapping = slot_mapping, tonken_ids = tonken_ids, mask =
mask, 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}.")

8.6 IBREL 10 K&

TORE MR

BFtEMasync_save. async_loadZIREIIFEFuturelIREE EKITE .
Fis_readyA~=BEZE, ESERIETEBATIEFIAS FER.
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BEOLIR
o ¥MOHIEEZERER.
o HIANMIRECcFuture2BINGSR, Hasync_save/async_loadik[a],
o {HIMERIRES, FRENTEER.

BiEEN
ContextCaching.is_ready(ccfuture)
1B RS 5P
* 8-25 5 kSHIIE
BHEW SHRT BEWIE RhR
ccfuture &8-26 =2 SRR
SLITEIRMEIRY Future IR,
£95RPRSI

WA Hasync_saveskasync_load
E£1ZMR[EAY CcFuture SE4I,
ABEJINone,

BEEE:

To

FIABUE:

To

2% 8-26 CcFuture

TR 2H REIEER 1%

result ¥ 7<8-31 SRR
SRENFEHITHIER .
EEEE:

To
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IR[EIGER
% 8-27 IR[O)ER
R 1548
bool SERRR:
SLITERERTMN . RETrueR/RE5HK; IREIFalseRRER
STk o
BEsEE:
o

(=S
FRBIBTFERTRREMEKVCachefl0iER, FHMEMERNRENITER

1. hashiIEX THIEIEREITEE A, 2% slot_mapping + hashes + offsets
# G BEKAIERTATE
option = CcKvOption(timeout=5000)
block_size = 4
slot_mapping = [0, 1, 2, 3,4, 5, 6, 7]
hashes = [0XABCD, 0x1234]
offsets = [4, 4]
# RERTIRE
future = cc.async_save(slot_mapping = slot_mapping, hashes = hashes, offsets = offsets, option =
option)
# ($F3 is_ready JF[EENRE
if cc.is_ready(future):
print("async_save(hash) E585%")
else:
print("async_save(hash) {37EHTH")

2. tokenBEN TRIKIERLITEERTH, S slot_mapping + token_ids + mask
# IREIEKABATATE
option = CcKvOption(timeout=5000)
block_size = 4
slot_mapping = [0, 1, 2, 3, 4, 5]
token_ids = [101, 102, 103, 104, 105, 106]

mask =1[0,0,0,0,1,1]

# REFLSHRE

future = cc.async_save(slot_mapping = slot_mapping, token_ids = token_ids, mask = mask, option =
option)

# {$F8 is_ready JFfHERE
if cc.is_ready(future):
print("async_save(token) B585")
else:
print("async_save(token) {3#E#{TR")

8.7 3XENRZ 10 55

ab
ThEEN 4B

F3F3KEXasync_save. async_loadE#OIREIAIZ L FutureXIRAILER . B
get_resultiGfHE, BEIRZItESM, FHREILtokenB(RILERITR
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EOLYR
o BEOSKIREZE, BERIRLERTH,
o HIAWIRRCcFutureZkBINISR, H async_save/async_loadik[E],
FiEENX
ContextCaching.get_result(ccfuture)
BRESHuHAR
% 8-28 15 k8HFIE
SHBR SR =AW iR
ccfuture #%8-29 2 SHERE:
SEEIREIRIFutureXIR
£9TRPRHI :
W async_savedkasync_load
EEEMIREIRYICCFuturesLfl, A
82None,
BESEHE:
o
SIABE:
o
=€ 8-29 CcFuture
BiEBMR S IREIER ik
result T 2%8-31 SRR
SRENEEHATRISER
BESEHE:
o
IR[OIZ5R
% 8-30 1R[EIER
i WiRA
%8-31 SRR
Context CachingihialR7FBAIITEER
BYESEE:
o
X H4hRAS 01 (2025-09-08) RN © L ARITERAGRAS 43




B RTFEE

Python SDK EO0£%

8 ContextCaching #Hx#E0

(Ner=2]

3£ 8-31 CcResult

SHEWR SRR

1)

success int

SRR

5 RAIHL Ekeyi R EIELLRINAI T EL

£95RPRFI:

To

BESEE:
O~i5sRkeyBI ML,
EOARUE:

o

total int

SHERE:
BRI E key SN
£9RPRH:

To

EESEHE:

BERIIRPH EkeyAI N
SRABYE:

To

KFRBIBTREFRTFKVCachefUiER, FIRENE MNMERIEERITE

1.

hashiE X FRYREFINIEEFEIE, 250 slot_mapping + hashes + offsets

# 1 Esavels KAERIATIE]

option = CcKvOption(timeout=5000)
# BRERE, KGR

block_size = 4

slot_mapping = [0, 1, 2, 3,4, 5, 6, 7]
hashes = [0OXxABCD, 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)

# SEEY, IRERGE
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}")

tokenE X FHREFAINNEEFEEE, 2% slot_mapping + token_ids + mask

# 1R Esavel5KAYERTHTIE

option = CcKvOption(timeout=5000)
# BERF, RNER

block_size = 4

MAERRAS 01 (2025-09-08)
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slot_mapping = [0, 1, 2, 3, 4, 5]
token_ids = [101, 102, 103, 104, 105, 106]
mask =[0,0,0,0, 1, 1]
try:
fut = cc.async_save(slot_mapping slot_mapping =, token_ids = token_ids, mask = mask, option =
option)
res = cc.get_result(fut)
print("async_save(token) result:", res)
except EmsException as e:
print(f"async_save(token) failed: {e}")
# FIZEL, IRENGS
try:
fut = cc.async_load(slot_mapping slot_mapping =, token_ids = token_ids, mask = mask, option =
option)
res = cc.get_result(fut)
print("async_load(token) result:", res)
except EmsException as e:
print(f"async_load(token) failed: {e}")

SASRRAS 01 (2025-09-08) WRIERE © LEARITERARERAF
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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, KvBufferWrapper
from ems.common.exception import EmsErrorCode
# WAt cchitE
cc_config = CcConfig_v1(rank_id=8, device_id=0, model_id="llama2-13b")
# ¥IPALEmMS
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)
# 18 BsavelsRAYBATHTE
option = CcKvOption(timeout=100)
# hashiE X FHIREFFNMEESEZEUE, 2% 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:
# 1BNNAERIASE), FHEEAR10ms/EEIR
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
IgeEN4A
EMSHSREIEORITRE, JUIBEEOKNEEFAEE.
S
FEEX
EmsExcepiton.message()
A
IR[EIEER
%= 9-1 IR[EI44ER
it 15488
string SRR
JRIEI S4B o
i =HetEsR
Tco
e =20l
NrBPIRTFHRESEFEERMER -
import os
import torch, torch_npu
from ems import Ems, EmsConfig, EmsException, CcConfig_v1, CcKvOption, KvBufferWrapper
# 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)
# $RBXcontext cachingXdR
cc = Ems.get_cc()
if cc is None:
print("cc is None.")
exit(1)
# 1R B savelm KAYHERIH[E
option = CcKvOption(timeout=5000)
# hashiE X FRYRFFAINIEEFEE, S8 slot_mapping + hashes + offsets
block_size = 4
# AR sETIFE
slot_mapping = [0, 1, 2, 3, 4, 5]
hashes = [0x1111, 0x2222]
offsets = [4, 4]
# ZREE 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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1 1 ZiTicx

=i =): BiTicS
2025-6-30 F—IREHMLR
2025-8-30 F—R & HBVI1EDNTHR
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