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system system system system
container container container container
Kubernetes Kubernetes Kubernetes

fEEEEM Kubernetes I A=MNER: E56EIT Kubernetes 12 5R
g, BRAIZSTINEHRE, XEZTEESEDRR, FESGIMVECSESHEN

1kBE ™R T @AY PaaS & . 54, BiJ Kubernetes controller Y2 20&
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PaaS FEHNZHRIE, 4 PaaS ®REaMEMEESHEMNLEN. &RIEET
IEFEEFERANRRESES pod WEEER, BITE PaaS gt hxe®Bic
Kubernetes controller, MM M—1 T2 =/REIZRIGAR,

1

it

MR TR ERIKEE S

NWEEEBZFEENRR, £ TEMSRMBPERS, JNSHIEFRENREL
AR, MFHTHARENENE: NREWERRERY, ZINEEMN Kubernetes
ANFBIE], —/HE, Kubernetes AFERZREME, SERNATREESHFIR
WHE, ERNMETER TREAT, MEQLEXESHEOWSES; 5—HH, &
BEMRMX B E MRS ES Kubernetes WEAIFFRITE, Ll Service
Mesh. Kubeflow,

BBAERIRA, [WEBML “BHiEr" 1?2

FMEZHATANEXSBEZRE;
EihRERERE;
FHREENZREEAR. HEHEH,
®iHEME:

Cloud native works for Alibaba,

Cloud native works for everyone.

e
CNCF TOC
FEESBTARIRAER

SRERARGEFH PR ARERNDEEL, HLKETF Kubernetes A5HIE
. EXN Kubernetes 1B Fiz, HESMIZHEERFESH A TE. WTHE
ms, FUBLTNEREEEXEE, HIREASE TN IE: Kubernetes on
Kubernetes, FIF K8s KkEME K8s BE; TRAMEIRKE, HAWERKELR
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1, BRBEHITEGID D, DARURSHNESRE; FEEREUTENX, B
Kubernetes SEERFNEAL, REKIMOIM, FafpEIE. #RRE-,

FIP—P KB AORE Kubernetes WS AR EIE, #HELTF namespace ¥
RMEMNGZNRERS], JLUE Kubernetes 2 FEITEBHIEER, RIEST B
HEIRS, BEBMEI AP EERVEIBE, BIT syncer IR AR, &
node 70 agent, AEEIFIZHAEENEIFHIFIA,

ItiX KubeCon K&« £, FIEREHE LM T MW E: Cloud Native App
Hub—HEBREF A E/ Kubernetes AEIEH (), OpenKruise—IEE £k
TR EEAM A SHI Kubernetes Baift FFRIIE 5.

OpenKruise FFiEibiE: https://github.com/openkruise/kruise
Cloud Native App Hub: https://developer.aliyun.com/hub

=IR&EM G (Cloud Native App Hub), SJLIESRIEREA Helm NAFEE
guh, FERPRENARE, HAKXENKT Kubernetes BBE LE— MR BIE
18, OpenKruise/Kruise MEBM DTN “mERENABMNSIE”, BRAIIENK
AHE TNESEEER. XPRES, FRE(ERE T NERERBHORRT
HANF, FEIHIRE pod RIBFK. sidecar BEEFN. PTREGHNHE=115
5, SKRAR T Kruise sBRRIBE I 4ERES] .

B5—1RHZ, OpenKruise I HIREH FIIEEBEF AL XS FHARIIELN
AEE. RESEENSELK: RTFSsFoBEBNBIRLEEE, MR
Z2uhAIEES); IRTIIE R Kubernetes IRSHTFEFMIFZKITIE. ANRELEERR T
Kubernetes Z ERBHIENLIERE, BIFHE. FR. BT ES. QoS EH. &
Ries, IBREEES.


https://github.com/openkruise/kruise
https://developer.aliyun.com/hub
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| 1-5-10: tMatRIEHRS KRS SFHFE

[HERFTRFERAETR Tl

Agenda

Definition of 1-5-10

An incident replay

How to 1-5-10--offline

How to 1-5-10--online

ExItERNA, BEFERNNAIGEHESER, 52 mmkiE 28t tslskit
Z, RREBITS, WIATIRRE, BEHNESE, NEERNEFRALIRIET
REIREN, MAXRBEEIGEAIHEL. FNEEE, ETEHNBELNSE, RRAT
AEREM, ZIDMRGZE, L 1-5-10 BT,

SKRINERFME 1-5-10, BDH 4 MNESRIHA.

F—NE—T 1-5-10 NEN;

EEHNTRER review —IXisE;

FE=MEMHRWMEIARL 1-5-10: DB\ & FFIL EFBNHEERSHRIA
B 1-5-10 ;
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1-5-10

Definition of 1-5-10

10 min
5 min

1 min 1-5-10

1. 1 2RI

AR 1-5-10 Ue? EFH(IAI—LHLEIEDHT, MBOEIEZEME 1-5-10,
BIRAEBEAR D EEZEEH T 1-5-10,

FREAE, FHAIHIZET 1-5-10 MIBHR, BSIRAR—BREFHELRI, EULUK
WERIEEN, LGSR, B SIERE, NMmAEILERREEARMIENE
Ay, MAEEXMBRBHRT, ETFRFNAEXSENNEL, EEEZRMET
1-5-10,
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CloudNativaCon

Definition of 1-5-10

An incident replay

How to 1-5-10--offline

How to 1-5-10--online

R FERYR a2

& I

Incident Timeline e

s 21

15:17 Starts agent upgrade, 3 batchs, first batch x nodes.

16:30 Starts to upgrade second batch o nodes.

16:55 The new feature of agent is actived.

17:30 Internal monitonng systems began generating alerts.

17:39 Starts to upgrade last batch xoo nodes.

17:47 000 pods are impacted by agent.

17:50 Stops upgrade Job of agent -l =~ 5 = 1 0?
18:15 Difficult to identify the root cause

18:19 changes load balancing to increase traffic to other clusters.

18:28 Roll back agent.

19:03 Finish to roll back agent, the status was updated to green,

ERITORBER &R, FEEDZ—NMRIFVES, XPETKBEERN
SRE, It EFEo, BEFEEDH, HAMTLUNKWEHIRERZ, FEEEKE
—RIINGE, JLIESEMIEARRERIDEMUAIEIR . FNMNERBEEOTIS
%, RE— TSR EL:

15 R 17 FHiakm, 17 = 30 FWEIRE, 18 = 15 BAKBELEM, EE) 19 =
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ZFEglin + RS RAIRE.

XEBIER—a, FARBEEMIRME, —MRRICRE, 2 EEoTREHRBIR
—MRRRVEA, PRUAFKAVBEREEL RGN, REMHERETZE., REMLRE
1, R, TheE, MRe, #EFEEAYO0, WR 1 AFET, BEMN 0 K—EH=Z 0,

HNPEOHXN S, XE2—MREMPNEATERH SRR, EHEMNE,
IRBIAR 1-5-10 B9E1R. BER 16 /&%, 219 AN, £7 /K 4 /)
T, B 1-5-10 MBEIFMEAEIE. ZFFRHMNEESEMLE S DTLIH, SJLUHIAIE
4F, STLAREBDEA AR 1-5-10,

FERRYIEIRR

What we learned

1 Notsensitive to potential failures; alerts received but not handled in time.
B Lack of risk awareness; new features are not fully validated

3 Progressive deployments are not perfect.

4 Lackof observability.

5 Lackof solutions to stopping loss in time.

BIEXOREIEHI DT, FAIFRTHAlR? RETWLERE? Hihzaaxk

He?

1. XEEREURE, WEIRER, ANIZZEMEIE, BRIEGELHITE = AR
. MMRRIHSIE, EREZNMARIXAK.

2. MEEIRAE, WMHFHANHERNER, REMEHRRIENAT. WRET
k. REAIEET, BRBHINEER, JEDJEMEFTRET, MAER
NEE
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3. RERMYF, REFRETKREME, REBBURNE, B EXRT, &
MANRE T BHAINIENTE], Wi UARILEMAY, [FRRAIMIRMARIX
LK

4. TTLUMEE, 15:17 FHIGRIE, 17:30 7 WEIRE . IRMWUMEHLTF, &
BHETRERELR, AN IUERIIAIIEM,

5. TRZPURIEMAVFER, 17:30 WEIRE, 2 18:19 #pReELLMm, EE 19 =
FWRE, XFHRERE, LESHELIER.

FIRTIX LA, BN T LIXM N Ekeid . HSLAZTM% DX
MEFAES, SINRERIISERENRER, HEETXREHLEIMLERS .

LULEIE gt

How to improve

Offline Online
Postmortem Observability
Failure Prevention Progressive
Chaos Engineering Roll back

Auto Healing

2T

1. HEERE, MEFEHSH, NKWHEY, BERFIL.

2. HIEmbs, ERMAREZE], MWERELHFENBE—EXEREHE.

3. HlEES, BUNEES, —HEYUKNFNEEARZNER; 5—HH,
LR ERAIN ZRE, SEE—ENSME. XFERRTIBEIEIERNI
AR, BASFICHIEL.
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%L
FERBIRAFERBRIDEERICR, SHUANSHE:

1. OKE. BLEBRE, EHNIE, KHETEERE, WREE, IJLU
RETRI, BRBEY KX, 5IKEKXRIEE.

2. TJIEM. YeRERBET AERAE, HIIEFERLLAITIEM, B R a)mL4k
SRR, RERE.

3. T, STLARBIRLNEERE, wNRERAE, FEERITRIMFFBAIZEIEX
AR,

4. BEE. HEEIRES A, E—LEMEEFTERH, HFEESIHEL
HERE, WFXEFERE, MRARITLE, BIJERIRDRER NS,
FRUBAIEFRZZ—MBEHNEERIG], RIRMFERISIXE R,

BH=

Definition of 1-5-10

An incident replay

How to 1-5-10--offline

How to 1-5-10--online

ETIFRBBAENE =T, HHE—T, MIUBILTFER, FHEBAME 1-5-10.
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WEEE

Postmortem
BrEPhase X ERTIMe EmKeyPoint
#&0ccur et e R E? LUSAR RS FERE?

RHREEMA? BHERNT?
iR WELERREN?

#HIDetect WERIRIE A i
SRR
WX AT REE R BEAEEREEE?
S firidentify B R E S RRORERAE? BAS, #A%?
LI A RO SEEITATHEF R L0 7
BEEAR R4 DRLE R
fefIRecover RFRE BT WTIRE R T SR

ASRRISBE R FREF SRR

BEARAIRIEIRZ 1-5-10, BRAFITLIS X LD KRB RRIETER,
o BeIRPRTE, HIEBNAYENE.

HIBEED 7 4 DIHERE DT

F—IMER, MERE, BMNOXBNES, SEENERERNTIE
review FIIHMERZEERXE, SERREZMTA? LRGSR R E2E9a)?
XBEFMNHUEENEEHNZ—.

FIANMER, SERR. XTMEROXENESHERIAIITER, review AIFS

(REXE:

1. BERINNEREETA? BATRIGEEEHRI? BEREMEIBNRIN?

2. HIE2HERIR? BESH, BERER? MRBWSHEIN, Z/E6E
ReEREHBCRI? MARFUSKRRAMEL T, FHWSHRIER,
BAMITEEE 1 9807 .

3. HERERREIRIERIN? BEARZEINEI 1 D RRIL?

4. MISEERREIRRIRIL? EHEREIERAR A, SR, MFEMUSHIRE
MW, SEXAY.
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=NNER, EEEM. EXTRR, XPMER, ENERSN, HRINEERHIE
WMo BEXTE 3 NMTER, BEEXAEFNINES, EUHRENITE S, HELE
M7 ERYRTE] = . review FIES .

1. EBXRAREGRINERF? REEFNREZMFA? TRA? BAOARE? J/E
NBRHE?

2. BEMRENGEZEAA? SBIREHIERN, FRELEHTEFEIEEHE
AENERRIEANL? UETATLUMEIBEsRI? REMEIBHRI,
5 DX BEARA B BEAA

3. EABUAIHEAREIENSGE? BIREAFTEALHESHT, MEER
ERAYLEIM75£?

FOTMER, BEKE., SEXIRIIER, RRRERNE, WSIKERINT
g, XEFE

1. MEMEZERHA? @R, IR, EE, B8, Mem?
2. PUTIRERIRIELT ZANE? BIREERIL?
3. ARKEARTLURIERIEE?

HEpREoREA), BIRAESIFENA, SIRETHARIN IR

RS TRS

Failure Prevention

Design Develop Test EAN

Stability is vital in the process of design, development,
validation and deployment.
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TRES: REMERFT@RIT, Faitk, FaiRIEF@EAS IR,
BRRIME:

1. BREIRE, MUBREANTF, #FUR, ik,

2. WEMRAA? AETEAKREM, MBI MERI&/N, LA,
XHMERFKA), FIENELERE, HE2EEMERIL, BahitE, Faexs
BERZAELDE &N @t KMERBNAREZEEMERE, 8E, i)

HBEMET I, ROEERBNGSR, ARANERAFTEEEFTES—
PEREMZEFREE . TR m, SRE GBS L&,

ESiE LR

Chaos Engineering

Prepare Inject Test Analysis &

Optmization

By introducing faults to the system while it's running and interrupting
its normal workloads,

we can discover some potential bugs and improve the stahility and
resiliency of aur system.

&L, KIZAFEBES e,

FRERENEHRN, MEEEASHATEBERRESRANEIE, B2TLE
WG EBMEN R ELTRES.

By, MEthFELHITHEEAMRELIERZR, BT TRIRRRAISER
MEVNSAR, BEBTHRBAZTINREIRSNES < RIERTT, BEMTHMIRESR
2. RITEENFINZRENMRIKIES, 2— MRIFNEED.
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BHx

Definition of 1-5-10

An incident replay

How to 1-5-10--offline

How to 1-5-10--online

ETRBEIB—EET, UBEE AR AFERBRIZEMC™

TR

Progressive Deployment

Continue

ClusterA Batch 1 Batch 2...N monitor
Roll back

BIXIRRIRME, HUMETRE. ERENTESD, HBIFN, mRE
o, EREMR. BBA, FAFRIKRESRILEIFR? SAFIRETENIRE
RBEREEH,

BAITBIX AT : BB D AMAE—BEVBEINEL LB . AIZEEEMR
&, BSOS, thiii—SETHFENWS, BEES5ERE

A

)
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HTHIRE, ITARIFEEEMNS, BREERE, FAURMNERERNME
—ARESZ ST X LAz Dl 55

BRMIRETEE: ABENBEFE, SN2 OVSHITES, %8 1-10-
50-100 BT Z, BHWNIE; AEE&LLNE, BFNTE. ERENTRES,
ROEAFRMNRERGREE, FIAMEEMAT, MRENTHE, WEMRER
TEARRER, REREKE, HEEIR,

AJLEm

Make sure the strategy of stopping loss is ready
X before enforcing any changes.

BYRN. £EEZH], MEHTEILMERE, REMEEW. RBLMSZR, )
BNSMEMEE, —@NF L.

HELASERERITR, RELMDPNSERSERE . —RFNEZIFEZEER,
ERTEIRLS, BBEMLSR? MRHELEZXRFENA—ENE, KRTEE,
HELABRE, BREFSMHERE. MUk, HNESNELDSRNINE, ER0EE
IEMAYETRAEELIRGER, REEF—PRABERILENSSR, XE—AEILIRLE
MEE, RRKREWS, Z—HEBEZRE, BRIXEE, L ERRE, —
&E.
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B

Observability

Control Plane

foo-exporer  bar-exporter
InfraStore

Thanos Prometheus

Node

foo-gxportar  bar-exporer

SEBENB—TENEINEERS, HIINERERSEZM Infra Store, 28
F Prometheus # Thanos &fHY.
EEHIRD IR,

1. =%imE, =ELR api-server, scheduler, etcd Hi=#HBARIERTNES4E,
2. Ta, 8FETa, pod, B2, pouch daemon, containerd &% = E4AH

AIRIRZEIET (bbal CPU WFEREIR ) Fi8iR.

X AERIER, HSESH Prometheus #TTE.

BEXENENHRABEIRE, BIOWBEBENLNEE, WUAERS, ik
systemd Bialf, FHAIFEIEII containerd kubelet fFI—LE48IRF BRI, BHIXA
FHESTBENETERE.

HLEEATE F+E XA Node Problem Detector (f&#% NPD ) 715438, E Tk
#H(IE—T NPD,
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NPD

Node Problem Detector: A DaemonSet Control Piane

detects node problems and reports them =
APiSarver ==

to APIServer., : ] Controter |

Enhancement of NPD Nodo ——

- Adapter of Prometheus Detector

- External monitoring system

Kol Problem Probiem

BHEE—THKX NPD fINE. KMT V6@, HF EiRE api-server,

NPD S5 iailliEst, iR siFBENMA, XiF log £, QINAYES
8, #{kpy condition 8% event, LEIRZE api-server.

BIEIRE, FHNPEERFGEET Prometheus KAV, XA NPD R2E
SEEMERIXR APl-server, FTLIEIRE api—server BIARAHEFAIFZ KA,

Eit, HMNEAXOEME, BINT Exporter B, WEKRNER, A
BrollERBE AR Adapter, EIRIFFTBANRR. RMNWERNLELRESE

Prometheus,
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API Server Prometheus External System
3
Condition Manager Prablem Client Prometheus Adapter Other Adapter
| 'y
No (Mode Condition) Yes
i - Metric
< Event? >

1 > Exporter
Status i Extended by Alibaba

Status—— Channel Group €—————gap5

Custom Plugin Monitor Kernel Log Monitor

RE‘S“” Filelog

Node Problem Detector

Custom Plugin Custom Plugin

E-TEMNNWAER, HELERERE, REEEERNERIE, BMT—

fEfask, A NPD maintainer ZZim<fa, LXMBHREMEMNAIE, BT
LIE PR, https://github.com/kubernetes/node—problem-detector/pull/275

FENERHRS, GERERS%, BY NPD LIRNEERER, S8R
agent FI=HIEANELR, BEITESNBAN, JURNESHOM, SJUAERNKIL

BRI LR, HLEABH, BE—LRV\E, e E
MEER), BRE—LEEMNERE, E2uLIBE—ENSIERIFINLERAY. ZTRZK
&% debugger WENEEMZET .


https://github.com/kubernetes/node-problem-detector/pull/275
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RECHEHNEE

SEZHBEMES

HPRE Grafana DingTalk
BiEtR Al
Manager
404y | B 1
Debugger Prometheus =i ACK
BETA custom-detector
container  container runﬁmg—dgtecnqr
S ) container-detector NPD
N system-detector
Kemel —————
kemel-detector
B NPD, FHMBMTIFSEERUE, JLERREDRBELZHRE, 237
REFENER.

WA A B IX L EF B R? FAIFF A T — 4 I container debugger A9 48 4,
debugger EFXEFEFE, URKIIOENNRE, 80 FFEBEXNMA—ME
SRR, RMBEHRNTENEE.

ELAMEE T = ERIMRIBJRE, BREA—T XN EAVEIR, KREIE, =8
LB AT veth pair, BX4—fER, veth EEENT RANX—in, FixBE
FIMF L, XHESENMEHAER, LR, FEABMT— MU, AFRIIX
XRE, AREINT—" case, MRRKIXNEIHA, R veth BHEEIZE.

BIXELERBE RO, HILUBIBNEERBR, BINIRBEZLETERR
Aat, RAREEBERIBERINT S,
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BEfEESREMN

Container Debugger

Container Debugger

Healer

Casel -= atction1
i StarAgent MNode

metrics casen -= atction

Prometheus

Prophet

dbscan
Isolation-forest
STL

debugger 2MIT=1THIE? TS AMES : BahEEMNSFET .

E—H#o, BEE. AIEHKINRE, BMMONIERRKEEIRR 78R, (C2E
Prometheus. debugger B4 healer &R, ©HzE Prometheus BUEIR, R
ENERERE, FEMFS case IENX, healer #£EA staragent 2T = EEH
ITIEERES.

ETE, BERNAFHRM, SRFRERN. ARNRE, MeEF—L
TETEBTRERERMEENER, RNOBI-LEZX, KMOH, RaAN—
WEENE>, IRBESNRILRS, WSERREBEHTRE, IRAIALHE
FMFFR.
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Prophet

Prophet 5

WEER250)ER, REEERE— FIulRY—LLLs
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fIEEEEFA K8S. Kata S 1EEEIRS S
HETIRS=FES

EREFRZFARAETR KETE(1EE)
WEZRTRFEaSRARIEN B (%8)

I

S
Serverless 2if—F R KBRS, FEEEXMLSFERAENRS ZFI,
EEERE.

o IRPRYERESHA

« Serverless fRRAYOERE, 2 A
« Serverless IR RZH 4

o WAV ERYF

RIXDERBIRT LIRERE, FHIBRALRPONZ 25 Kata Containers

RN

ﬂ'%¢ﬂjrl“\
S EIR FFF R A WA

BR AR
I owm L
‘_ UL ;ﬂ!llit

‘%nsga%
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MNEETEL, REFR. SHESMFEERRTE, EXILITME, BEER
LSBT RRBELE,

o PR, Fik. & ERUNRYER, BiEES. BES

o BAESCEAIN AR

« BRHITIER

o PRIRFH TN

FAXLERREZHEEEMNN, BEBMERDTHZEE R T, NG—IXEN
PRI ERFNSEINAVFERT, EERANEISEEF RAVFEN StL2RDN, KEBDRIES
[EREAIERRLER . EHEEETIF, HIXEEFRMBRNARESLE,

Serverless #&FRAYa)RRLE,
HE T _ER ARS8 .

o BT | BHERAS

s FRAAD

Serverless EEfERANZE EIAFH N O .

‘ T BEAR FF & BR A

TR T/
A



PMERRELE < 25

Serverless BIERGE
Serverless EaN1af#R_EIARB)AAT?
B FREEEBRRFXS Serverless FIEN :

Serverless computing is a cloud—computing execution model in
which the cloud provider runs the server, and dynamically manages the
allocation of machine resources. Pricing is based on the actual amount
of resources consumed by an application, rather than on pre—purchased
units of capacity.

FEAHEPRIEL, BRUUNSRBERIE, BRBFINNEEEFILERaR
ISP REHERA . FEAF AP ERNREIRATIHEE, BEAFPRSINEITR

A, PATISEMERANENEL. 5., SS8Esila@BS, H— 52 HRs
BIAHURIE, NEEE., ¥ EaFHRERRSSTANRS, #—LREAFRSNE
ITFIESER AN

FERTUS MRS FRIETRIBERASERTHSR, FEBAREETHEHEL
SEEAISTIAE, BERIRSRITFRA.

Serverless FEEHIEE

BB AN{EIE % Serverless E&AIR?
FEBET Serverless FaRIPkiL, XHEEXLSHE:




26 > MEBEEZFAESLRE 15 H

e RFINE Serverless FA LMAFRNRS ZE, FARIEFEABEEDIF
ERTHITIAL .

BA RAESFESHERTREIZEFENMAE, BRPNRANNENE
WNMAVEE T LR AIZE ERAR L0, BFE EFREFIBRAIINA.

HEE RIFAVRIZITHE Serverless FEEMFEFRS, BEMEZITHETEH
RIEFIIFENK,

AR ERPLE R BETFIIFSHE, IAEEPHRSSETERE— TR
+, FENERAE.

M T SIRBEXVEE .

SRR E

eox 1
BHTE  — AP

e

=17

<-

BEEESHFTERENZOER, SEMERMENER R, HP8Em
AEEREEAXE ., NEEFIRSEETIAEEIIRETFRIBEE, NESEE
N ZEREEIEE .

WSIETH—RSMECMEMETRIKRS, MWRDS. MQ %, ATREA=LE—
BRNZRSZEEEIDEMEEE, %2, EHFEEHEHREBIFERX.

BRibz5t, BEhtEREMIESTHRERRSETIRZOIFK, EZHALSTHER
SHRARIENT, FRERFERSEITATHIMERE,
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(a3 BRAE
@ =i © ineRBsH
247515138 8
2% [5) B 18 ° VPCRIZ%
ETIRRE
ERR IR [ EXE
REEFIRSETHERS, BIRSTERMR. SRS LHIETES

b
SR VM th, IRAERZ, EEEZAZHERIIXE,

AEBEFHRS M ZE, BI= LR VPC s@keEs, ~E VPC RAIRS KA
TBEEE.

SR E RIRS 2R — N EITREEIU S AYIIEN M RE RS RO BLIT B2
i, BRETEBSIRSS[ARFEYE, XEDRERIMCEARE TYIEVANMA
v, ETREMRSBERSE, BIRSIETIII AR,

HAET Kubernetes R REIEMIRSRAF, 1ZIBBARIPIBHITRIFANEE

Kubernetes
master
kube-scheduler
i kube-controller-
manager
be-apiserve
agent agent agent
kube- kube- kube-
Kbt m fbelt
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Kubernetes #75 namespace B2, MEE FES—HRE, Mt LiAZiE
g9RItR, BREF. VPC IS, —MAPTUBESAN VPC, ATEER FNAE,
FEEBI 3 MESHITIRET,

BXFIXRER:

« B MEFPEZ Kubernetes namspace

o B/ Kubernetes namespace 5—/MEFTAL
« BNMEFRBZA VPC

« &1 Kuberentes namespace 5— VPC XJhu

o B VPC TN Z1 Kubernetes namespace

AN EPR7R:

MM FH/ > k8s namespace e

H%%j%g B e 8s namespace F[] VPC 4% B

o VPCH1k8s namespace 1

LI ER A5, BXFFIXRE:
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&
[
O
@©
o
(%]
]
S
@
c

namespace-1

namespace-2

namespace-5

namespace-6

namespace-7

Y Serverless FERIZEEEIINT .

=
70

XFE,

EHiRE

Tenant-VPC-1

1

1

1
m

1 1 !
R Py e

[l | !

1 1 !

| e b= -

: I:Tenant-VPC-'

1

1 1

| h !

| h T

1 I !

| L !

1 1 !

| 1! !

1 1 !

| h ! ! :

1
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== smesso o

AZ-c

AZ-b
Iy
v
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E -
ENI
N

AZ-a

EBM Pool
e
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FEREmE, EF Kubernetes 2R IREEMIAREAVEES

Kubernetes Y master TREFEH 3 M BKX, 1#F master =AY A,

FREFSHEIETRERRSE, FTEEFNRSESETRLE, Blxe
B LMAREFIRSEIETIAEMRE, BT VPC MESSLIL R4 R YRR
E—fHF RARSS EIRVESE M .

RPEdEIERBERS, WS REBETY SLB #iTihi0),

Kata Containers on serverless 3E&

ZiHFRY serverless FA L, kata GERRM TS5 vm HENZ 2, HAF
RETEFNRESY. BINEESSNIMHIL, 1) FS oci FFEREEK, 2) Srunc
MHERMNEMRE, 3) b vm EREMEHLIL

¥R kata ERAIZRIGE.

—_ Virtual Machine
D O
il
y

Container §§ C Lrltampr
I/0 0Cl emd/spec
Y
A
gRPC gRPC

gRPC over Yamux '

. Hypervisor serial interface

serverless FEF&HI Kata 2244

ZRK3. K8s + pouch cri + containerd + kata—runtime + gemu hypervisor
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‘ K8s ‘

‘ Pouch ‘

‘ Containerd ‘

container A container B container A container B container A container B

namespace cgroup namespace cgroup namespace cgroup

guest kernel guest kernel

guest kernel

Pod Pod Pod

SER P ARRAYIDRE

1) kata—runtime RIZRIGFEL, M shim v1 {IH#EZ) shim v2

— A EBR V1 AT kata BHFXZSHEVTRO, S—HHETLURRASSMN
HEIRHAYE)RE

2) 9pfs HBHKA R

kata—rutnime EKIARY Opfs HRFBLN AR, A3RE posix O, XHFRIE
TJREMFTEINIRR, (o MEREZE, £iEAL vm hang (£, BT gcow?2 graph driver i
Ipfs, FEBLE containerd #tXHY devicemapper HIERT R .

MIZEFN 10 RIMKIL
kata HEEER T EUNGBORAR, SREHERT —LENNSE, ERE
Flio LR E runc T, BOMBRAMT A, i kata BHABIEFKTE,
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PIZEIRAL

Wy W

fIEmEETEMRM T ENI N, EFXMEA, £ kata F54, FRTEE
RERT, MBERFFE runc B28.

ENI M-FIRBLLTE: Kata BN ENIEFTHEFECH VPC, RRIBFY
VPC NEZERE, BRF VPC ARE=RSHIMETLITE

10 itk
kata BRIARY 9pfs 10 EEZE, FHERFES posix O, XIHEIFOIELE(0)M
ER7T 2 Mt FE, RAiREERE Ipfs

1. gcow2 graphdriver

2. device mapper graphdriver
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Docker Registry
(FEaeE
(?r I @ {qemu-img |
i mkfs.extd i
pouch/docker/containerd init ! bd !
Qcow2 Graph @ +qemu-nbd,
Driver S
o
{gemu-nbdiEigeon2
® X, S Ak |
®

Disk (FE&)

FEIRZ qcow?2 graphdriver 89RiTE, 1 pull TRBHFRES qcow2 1&=,
BmMEEN, BT qgcow2 graphdriver, 1B docker £#1&LL qcow2 MR HIEEIRE
LR,

Kata BRHIMES

Kubelet
Istats/pod/container
Containerd
metric plugin
e ™ e ™ s ™

Containerd-shim-runc Containerd-shim-kata Containerd-shim-gvisor

. J . J J

cgroup from shim v2 interface ? l

host Stats

RunC container Kata container gvisor container
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BITHEBRAN SRS ZE, 1E containerd AH— metric plugin, RMUERF
kata BgsmiatzE, IERT runc kEh{ER containerd shim v2 BIIZfTATHYGETE

kata ZEEAVHEIR, BIT shim v2 AY Stat #E[1IRE kata BERVEEEUE.

AL GREEL S

MNTFEH, FEHWURE. A, HREoEFEEN, #—TEaget, &
RF B4R, IRSSTRINA, RBFRSAVEEMIZTHEE, SHEFAHREFAIE
®, MXAERACHNREFERBFR. BERAASHMENZE2ER. RTIKE
RIZTHISHENA, EFE2HWUARAEME—L MR, BEHTRH. EFEF
MIZTIRIRS Mz ERELEKRS, EEEPTUR—SHBNEREBRELS
ZiESH .
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CafeDeployment: AEEXMERIXEESS
=¥ ER Kubernetes &R

BYNERKAETR X
BEREFEFRIREN WNE

d653 A4
B3I gl:l

Kubernetes R4+t X Deployment # StatefulSet f2RT “IRE T miRA—2
M7 Bk, FHEIBU rolling update SEI T RENFR, IRETEANCIRER. X
FeUBRREKRIEN “FR WS, 2— P IENEE.

BR, EEmiH=RT, EMANHRENES, AHKNESHOHIRY - =
N A5|2 (SOFAStack—CAFE) #32H T CafeDeployment I=/RAERE, HHOF
RIRLAT [a)R .

1. IP RArEE

MFREZHEARZRRAZHNAF, EANRSIESR. [i2. L2%H, X
SR P EAE—IRRM#E 2R, TBE Kubernetes R ARIEME IP =
o, mXNFBIIRR, TRFiadE. RSERVEREE.

2. M RTHSTA

Deployment/StatefulSet oA RIBR E R HEHITE R EE . MELLEHY
ENBRREMM SR, A TRER Pod HEELLEND (BAMRIESMLE /2L
THBEIARETT, EBTREAMHMATEE, RN EAEFSNF—E—FN
Deployment/StatefulSet), RIRIE Pod —ESIMEIEENLFE / ZFE £ 7THY node
t. EERE—ERER, XEMKTEEERNEZETRA.

3. RIEMEBEREE
Deployment Zoi&iz#l k£, StatefulSet RIATILUIRSFIE K, BREXED
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HEALHEENIRATEZRIBIANEHFEL Partition, EZHLFE / BBERTHIBR
T, KEERMEMAVRI NSNS,

EEX LA XL MBS R, HMNBE. 8RB — 1%L Deployment
HARE, NMXELISSMEIARE, MERENBBAEENAT REEEE. il
Beta JoiE. &M, WIAFFRE, LMEARERDEBXEIIER,
FREILR, FHTEEFTR. XMSHMNATAEREEN TBECH CRD—
CafeDeployment.,

Cluster

CafeDeployment

DeployUnit A DeployUnit B

InPlaceSet InPlaceSet

Node A-1 Node A-2 Node B-1 Node B-2

|Pod‘|Pod| ‘Pod‘ |PodHPod‘ |Pod|

CafeDeployment ZZ2 B EERTTERIIEE, HTEEZ InPlaceSet,
81 InPlaceSet XN —MEBERTT, FERTEEEME, E#@IL Node £RY label
KXo EEFIIT A, T InPlaceSet M@ NodeAffinity 8873, BHETAY Pod 3B
E3|F—NEPE R THIVIEE £, HILSCH CafeDeployment BBEfEEBETTIIEE,

CafeDeployment fEAZ M BB R TN LR, RTIRMEEINRRF, HEMA%E
IPEEATIRE, MEUTEIERINSET S, DEKM, Pod BEERE. &1
TN,



MExEELHE < 37

apiVersion: apps.cafe.cloud.alipay.com/vlalphal
kind: CafeDeployment
metadata:
spec:
historyLimit: 20
podSetType: InPlaceSet # HBIX#FERE PodSet: InPlaceSet, ReplicaSet, StatefulSet
replicas: 10
selector:
matchLabels:
instance: productpage
name: bookinfo
strategy:
batchSize: 4 # NALXHE, GHEHH Pod L E
minReadySeconds: 30
needWaitingForConfirm: true # AA%LHP, BALERNEEFTESFHA
upgradeType: Beta # BRIXFFAHKEE. Beta X7, HALM
pause: false
template:
volumeClaimTemplates: # BT X5 statefulSet
serviceName: # AT 45 statefulSet
topology:
autoReschedule:
enable: true #=&/35)Pod BMNERE
initialDelaySeconds: 10
unitType: Cell # #3ZBHT£A. cell, Zone, None
unitReplicas:
CellA: 4 # BERBDEETH Pod #1H
values: #IPBHETT
- Cella
- CellB

R AFA VG KEBHHIEHIZEERHEE £ 2 CafeDeployment 51, FRLIE(IE
#FR1T T InPlaceSet, BEMEEBEER, REAFF “ InPlace 7 HHXAITHEE, B
BIARRFFRM T, (R5F 1P AETRIEE D, BEENAT.

spec:

minReadySeconds: 30

replicas: 6

selector:

matchLabels:

instance: productpage
name: bookinfo
deployUnit: CellB
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strategy:
partition: 6 # B A F I EH Pod KHEE
template:

ThResF It

RIENFHEENX
CafeDeployment STIFEEBERTHID AN F. Pod BE. DAKT.
BEZ S NP, Beta 248 Batch 548

8
[\]FI?
B

« Batch 248

BI#R#E BatchSize ¥ Pod 5 AZ MR, Bit+HHI Pod 2RI AH. FHF
ik ( needWaitingForConfirm=true i) Zi2AY, L HEIHLIXFTE Pod #B ready
f= ( needWaitingForConfirm=false ), M&FEi#HTF—EHNAT.

E o EEEr, CafeDeployment £##T £ Annotation: cafe.sofastack.io/
upgrade—confirmed=false, AP @& Annotation BIEXA true, THIAHAE]

o,

« Beta 34

fELE Batch k76, SAES—EHARMZAIEZ—F Beta D, HASEBIAESR
TCRIAFE—" Pod it 7R, LUBNEIRECES RN, ERFMIALIR, BT
WIAGkEE, LUEANIERH] Batch Rz,

ZENSET FEHEED

DETBE
NIBAERIEEISRAZEIR Pod BITEIE. SEAXEXRREEI/IMERE
I, CafeDeployment S4F0ET &, LUBREXE,



===

MEREELHE < 39

EBWFECERS, CafeDeployment 2EIZF ™ InPlaceSet L, FHHFHBHHE

Bz (&) Pod,

spec
replicas: 10 # BIAHCh 10
strategy:
upgradeType: Beta # Beta &7
batchSize: 4 # B4 pod K14 4
needWaitingForConfirm: true # H4AHE(E
topology:

values: # WEFEHEIT, Cella M cellB
- Cella
- CellB

HYA RS, InPlaceSet BY replicas #1 partition &8 /9 0, CafeDeployment & 7&

[EEIARS 10 4> Pod 93 IR AN EBE BT, H2 % Beta kK F1 BatchSize fc

CafeDeploymentController

Replica Allocator

InPlaceSet A ! InPlaceSet B !
—_ Pod A-1 Pod B-1 Beta Group
InPlaceSetController l— sid -
L————  PodA-2 Pod B-2 3
15t Group )
Pod A-3 Pod B-3 o =
[ 1
o
5
Pod A-4 Pod B-4
2nd Group
Pod A-5 Pod B-5

F£—4H, NBetaPH, SEMINTEBERTHIZEIEZ—1 Pod. #F Pod #f

ready f5, SEXKBPHTHIA, HoJdEE"H,

BTH, NEEKkT, FH BatchSize=4, FFLISTEMNIEELITTHRZOIE 2

M Pod, 2 FERBFEZFEZIWAASMHEHNE=H, & CafeDeployment FHIEL

& needWaitingForConfirm=false, M HBI#IXAYFTE Pod #ready f5, &8
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MHENT AL
B=H, NRE—HKTH, HFBE Pod#ready fa, WSEREFIER.,
KSR ELIIGM, oriEdE® CafeDeployment #9 replicas BE A4
REBIR .

var:ch -2l

LM CafeDeployment #HJ PodTemplate ERIEXELER, e A KT
2. BRIEMESIE Beta &7 #F0 Batch K AMZERL, & CafeDeployment Bl
THB.ER, CafeDeployment #3910 4 Pod £ D EI=HiHT&RT .

spec
replicas: 10 # BIA%H 10
strategy:
upgradeType: Beta # Beta &%
batchSize: 4 # B4 pod £ A 4
needWaitingForConfirm: true # HM4AHE(Z
topology:

values: # WPEEBHAIT, cella flcellB
- Cella
- CellB

$—H) Beta 9, BIMEERITRIEE— Pod #HITRM.

FTHEMFE=HZE 4 1 Pod,

HHA] Pod ZEE R TS ECAES, W TEFR, CafeDeploymentCon—
troller BRI EH DB NNEMER N HERTT, KN RBHEEHITR—N

MRBETHEEE, WSESREHEHZEZRFHEITHIA.
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CafeDeploymentController
Replica/Partition Allocator J

InPlaceSet A ! InPlaceSet B }

\
i

’
i
InPlaceSetController J— r N
N vows | B
T c
\ el
Q
& =
1 o
= ;
2" Group

Pod &5 5MERYESHLE

£ F Readiness Gate {fF 8 Pod & I LA A &M EERM EBRIIR IR, R
By, #1945 Readiness Gate iR &/ False, #1828 Pod IP 7£ Endpoint £ M
addresses FIR##E notReadyAddresses 71X ; EAMHRE, & Readiness
Gate IR & True, Pod IP 7£ Endpoint £ X = M notReadyAddresses %% #% Z|
addresses. HHEREBEMIEIT Watch Endpoint £ttt TR liRF05 7R, il
& finalizer X Pod #4TTHRRIF
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FiE S——

InPlaceSet
Controller

jelfed

PodVersionLifecycle
Controller

RIISLBS Pod#Esi X 7

Service/Endpoint
Controller

$Tlabel: upgrading

FF—FRAYIE)@s)

BUEFHR >

FHRFTR,
Ziglabel: upgrading

&3 Readiness GateyTrue

{EEPodTESLB HXE #5100,
FtPodiZEfislb finalizer

B F7 Readiness GatejIFalse

{BEPod7ESLB LAIILEE A0,
FPodMiBgslb finalizer

:’ SHERFIRIEK
:| FERLFH R idAE

B Readiness GateTrue

&4 Pod7ESLE EAXE H100,

FfPodifEhislb finalizer

Bi&ERrAY Pod EiFE

8% Pod RUZES, T

—HE Pending, 1

Controller 2145 Pod o ECEIEMR B INR R E KA E 2T L,

spec:

XETANRT FF

topology:
autoReschedule:

enable:

true

initialDelaySeconds:

B EIEEINEE (W TFAx),

E&/55) pod BENEIFE

10 # pPod HTFRBEFRE, 10 HEESHE

£ Pod &I =2+, NTNEM:

“HERE

, #HY Pod &
I CafeDeployment-—
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CafeDeploymentController
AutoRescheduler J
|
1
InPlaceSet A ! InPlaceSet B }
Pod A-1 Pod B-1 Beta Group
Pod A-2 Pod B-2
15t Group
Pod A-3 Pod B-3
Pod A-4 Pod B-4
Pod B-5 2" Group

Pod [ #5E . TEAT YN /2 Tipending Pod A-5 Pod B-6

MBERE—MDEEHBIE, £ Pod REBEAFAEMAEEHNER, T
CafeDeploymentController £ Bzi5 1t Pod RYBLENE E R ELAVR IR EAIEEES
BT,

198, CafeDeployment B2 1FFNIEE Pod IDECA S, BT IEMaN FEX
B ETLUAITHEIRAIIEE

spec:
topology:

unitReplicas:
CellA: 4 # BEFEIEETH Pod £ H
CellB: 10% #BUFILIETE

values:
- CellA
- CellB
- CellcC

X7, CafeDeploymentController £{L5IRIEIEE S Zi#HiT Pod B,

EfcS it X TIERE

CafeDeploymentController A5 Rt T A A REEFIEEE 2o EEBIN—
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WS, EXEER Pod £4 21813 PodSetControlinterface 0 &= .,
I, B EONARESEN, JLURIEXESH workload, BRIBARSLW TS
InPlaceSet # ReplicaSet f9%11%, Xt StatefulSet B9 =tBEHITH .

GetAllPodsets()
CreatePodSet()
UpdatePodSet()
UpdatePodsetPartition()
UpdatePodSetReplicas()

InPlaceSetControl InPlaceSetController

CafeDeployment
Controller

PodSetControl
Interface

ReplicaSetControl ReplicaSetController

StatefulSetControl StatefulSetController

&3 CafeDeployment LR EBZFMRISHISLIL, FTLAFASXS Kubernetes J&
EMIEEBEANE.

ReplicaSetController. StatefulSetController £ 4k £ @ 17 #8111 Z B I ER 25,
TRIES BV,

g4 4k

I E

CafeDeployment iR+ 5LH, HIE—HZ2W, HMNEIZIEK, BXEF
TEEEE. BENNDARE, eI THEXFEN—MHIFRE, RALIEL
Deployment. StatefulSet iX2 InPlaceSet, AT LMSIBINLIRAT, ELEE
HE(THEL apply yaml EZRIE S, MXLEFEHAE—MUSF RO,

H&l, CafeDeployment FTiz{t9SZ M EMmEKRE, RIENSERH, 5TH
MERFRNENERNTEMRTNARGTNEE—F, AERBERUESRTRE
MEREREN, FAEMAFMEF NIETRINKIETF . EEKNES LR
CafeDeployment F9887], LLINIRME RIENEEMIAIMNEG, Y5 / BRERITHE
RENMBERBLUBEESNSTARMIAENTKRE.

&la, BS—BLCREBRSEN Sigma BEINES, HEENZ AT HEAETE

ZRIRBHAEE,
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| Serverless thiZMEFNE YL

BelRkesHTmEE RS

iz

SENEMmITENARERRE, SEIEMEREER T ADENZIELW, AE
WY BRRSENEHTRE, EXAREZT, NARGEERLSEH, NRRTERIZ
B, BEHETRMRS. TEUNERE, B—RIFENmD, BRETF=1FENE
X REARFFBAR, MAEFRESERE, UNEFHIFISERE.

HAl, Serverless EMATZFREHMXKEINERZC—, EHIREBARGII, 18
Lt e, Serverless afLUERIFEEEMKNEENMAL, EFRAREERLEFRR
4, AEESEHIRNMRETHISRE. NMABHAFPRAT XREESS. {1
WEEREAEFOM,; SMEREERER, URKEREESEER . RiIE CNCF
£ 2018 FRET 2400 ABI—HHiItIRE, E8 38% HHLRIEEER Serverless
AR, HHEE 2017 EEREEK T 22%. (E3ERIE: CNCF Survey)

Client/Server Microservices

Monolithic N-Tier

Application Architectures

Computing Abstractions

© 2017 Gartner, Inc

B 53kiE: Gartner Report: China Summary Translation Evolution of Server Computing —
VMs to Containers to Serverless — Which to Use When


https://www.cncf.io/blog/2018/08/29/cncf-survey-use-of-cloud-native-technologies-in-production-has-grown-over-200-percent/
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Beimizn L, = SRM TS Serverless F=RAEAAL R, REITXDA:

1. BEITERSS. 0 AWS Lambda, HR2URBREARMETT, FHXE
BXIEE—EEK,

2. HEERFARY Serverless BRSS: W1 Knative, HREETEERS, FHigd
T NRIBEEIRGRAVEEEE
. BEEEIRS: W AWS Fargate, HRENSERGANRTIET, BRAF
UREEIRTI S

MEXFKZE, CNCF =EEESLSIFIET Serverless TEARM AT XITiEH
TEHPGERARERRZ R, TYEAFH T Serverless HEBNESERSEEEARAS, H
F, 2EBERINESIS A TFEEE, BERE, TERENZ2EXINMER,

sssss

Security

Framework

Installable

=B = 8 | ) = e [ €)=
HEUEN DEEE Dk

B 3kiR: https://landscape.cncf.io/

=[E:
El=

Ofc
=la

Platform

itk

ERRIER, HIVKRI Serverless RIFLER T EFN—LIFK. SFEB
g 0-1-0 MREERE RIS RIRIT B, BEME; XFABBLRER, AMiLE
PEBUIMERE, PENALFEITENRE; XHRIENMARRE, 5
SHPWNA#FTEEHERDNNNE, NMENISHNESREES. XENE, F5
Serverless TE/MEFFERINIAR T AEF


https://github.com/cncf/wg-serverless/blob/master/whitepapers/serverless-overview/cncf_serverless_whitepaper_v1.0.pdf
https://landscape.cncf.io/
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BT, XFEEIWRNBIIEFRREZ Serverless, FHEETRSIRREM
R, EARNIZEERAY KubeCon China 2019 X& k, Serverless T{EHAS N
LU SR EF 7118 . BRIfVZOBEET 390 .

FauER

HREIRZFE#EL 7B S Serverless i/, SFERBER. ERMIZLE
TE%, AFBHERRSNFIMATNEEED, BBLOLEEFAZERIETR
Serverless R,

0-M-N t%8g

% EN MRS RERBENER, Ait, ARZZZIEBIQIE Server—
less 0-1 I REBMEE . M-N I SREURISEMERIAE TEFZK,

At FiEE

APMEERRETRA, REEFEEENXMNARITERIINE, ARRE
SRR AAIETINEEHTHNE, MSEENRIEINEENZ TN BIRES.

EHTREERE

A Serverless 22435, MAEERTEMAENIRSY, FiBiTSE4SE,
AP AEFERERAZHBRNEER, FIFEENSEH, FBEMANHEIEM
RidEo

TERSZHS

FTRENWSE, FEEREZAD Serverless NAZBNES, SHEREZH, B
PHEZTLUBIERLERS TSR —RHIIRESEE, EaE.

BEANSCRe

SOFAStack N FTEEI R EABRAT EEFXLHER, MIEBMFERA
S, BBAFUSN. ERANAERNIBI=RER, Serverless [ iR
%% (Serverless Application Service, & #R SOFA SAS) 2 — IR B 13 8 5L
#9 —uh 3 Serverless ¥ &, SAS & F SOFAStack CAFE = iz A3 51 % (Cloud
Application Fabric Engine f&#} CAFE), CAFE M&:8RFZEL1BIZ T CNCF 89


https://tech.antfin.com/products/SAS
https://tech.antfin.com/products/SAS
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—HMEIANIE, 22— MER Kubernetes.,

" certified
g SOFASTALK CAFE

Cloud Application Fabric Engine =5 £ kubernetes

Serverless MRS =RERBINE Knative BIRT, BIN T IEE 131 SCEAIN
Be4amEEEEEN, 2|7 Serverless 5|2 EE. NASIRSEE. IRASE
5nE. RBUSERFEEHEMERRN 0-M-N-0 Baf#gs. itE2. HEREE
ERE]. NG ELEPXMES, FRiEEEONRMIRSMEHZR
RIS, URERABEE. SREGEERH=MRRER, UBRRABFRNART
K, RREFEN M,

§ouem | swns  wmews  rasws

€ [FARESS1#1E - kubecon-frontend-demo-testyx

EXER

@ taEe MiDECon-yx=app Bx REES BTN G e B3RE ) RiF

I:I

- —§EERE:. AR oULlEdEaEs
WRHAT
- S|ZEHE. SAS IERTFERSIZEeEnFHEE. 2. WF8EN,

(B RRGIA N —REENAFEERENZ


https://tech.antfin.com/products/SAS
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ShREFAE Serverless 5IZEHIERNE A U BB SIEHIZERE.

o BRSZMIRA: SAS RIHNAEE. WARSEEURMAEE, IRATLURA
BEBRGEA NS HLILURAESR VM REEX THRBEE, REERT
FFPARBLHEENBTERS 4R Dockerfile BIEIER .

e 0-M-N: SAS 121t 0-M-N-M-0 i Serverelss RIRBLEEE S, ZRFHHF
fRSIREAMAR 0-M, ZMEIRAI M-N (21 QPS. CPU. MEM %)

- BESETE:. FRRETHEE. BB WEFREREE, BHAF#HT
BRI RS T .

o MEREH: EF SOFAMesh, SAS IRHEAREREN, EESSRSMIgH

—SREERIREAINE S EB I KBRS =IREEE .

o RREE. FRSUFETELRBURDIIEERN cron RIATAREE, ITX

B AR TORRSS 82N, L IFE S laaS. PaaS BB SHIERIE M.

i {ms)

2,500+
2,000+
1500~

1,000+

L o S S L S Lo SO S S S S S S B S S S S a1
1 3 5 T ﬂ n ‘r!] 15 17 19 21 23 25 27 28 31 33 35 37 39 4 daﬁd?dg

o HREREIT: BN EER IR ISR Java AN, NHAICEN
R SRNGER . BEEDEXR, 50 1 Java NAE—HZEEMLEF
PIFERT 2.5 ¥R, 100 4 Java MAR—HZIBEELEFIREN 3-4 1, &
SRR 15F 2%,
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MEBEREIHT: Pooling tRIFIEZER FEIX, thE SRR ERIEE XK MR EF~
(EEBAXLIRHREE, REANEE)

BeIr= melffsi2E =S\ 27 Serverless 85, ETED 0-M-N-M-0
HBENERAKEE LR T/ NEFREEMAE . FiTEFWE, ERIEATRER
HE e s SR EFKENAZ Serverless FRFE, XBERK(IIFRX—1E
BRI, AR, HNEBHDTHE SAS ITIEMA— SRR Serverless &,



MEREELE < 51

| B AEEEAIE Kubernetes 8%

BYERSFATIEN BE

S -

RIS

Kubernetes IELBRIAVRIHE SFIM BRI AR, EF B MAMEIKSES
&, HeRBSH AT REEF R RESLE Kubernetes, 1ElIEEEFBNER
Kubernetes EAIIERFEHE, Kubernetes BIHIES KAFREFHAE
EHEEFMIDHXNRR, ERERET IS BEEN M, BegEmEE—1 %
RIS A Kubernetes SEEHI O EME. AXSHZIEWE RSB Fits
BIEAHUE Kubernetes £EHHY, FRFMANBEFEERGZOAMHINZIT.

RFME

Kubernetes SR EE AR FTEERERNWEE o FHEIERES, TREHD
B, AEMNTETRNEE. EAMERRT, SEXENTREERXRIIERS
ffeEr, RIEERSThE. IXE. JERNENDERZERITIIERZ—. R
22 5h, BAMERERT, TRUBCEAE 10K ER, DREGNE. AUHRE
ZOPALESHY . AOANEERNESERAERITZURTERDEEXLZE
=, FEBANXEREHRPERE.

RIHET

BEFRUESE, HRTT I ERLESNEHSERSR . ZaEiilEssy
PR, #HIEREE5BEIRRE—E, BIMA—EET, Operators &&iE—FRFIE(E,
RANELEHAZ BIRIRES . X—RITSEEHEBICHENNARIRANEFIRS, RE
SRR, SJIABRURERSZINERTIL, ARG RET, FHNR T =P
&
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Disturbance

Analyze Action l

Cluster
Current State

ZRfgigit
Sigma Boss
Portal
Open API
Meta Cluster Biz Cluster A Component

Component A
Machine =

Operator ’ Component B

Component N
Node Fault
Cluster Self-recovery :
i Work Node
Biz Cluster B
Biz Cluster N

Operator

W EE, JTEEE— 1S A Kubernetes 8%, BTFEE N MBS EEH
Master T, WEEHE— MRS EF ISR Kubernetes £Ef, SigmaBoss 2

SHEEAND, NAFREERENREFREMTENEERE,
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TOEEEFERERY Cluster—Operator 12t 7 AV S EBFERE O . MIBRFOF 2 EE
73, Cluster-Operator HIB&&RIT, HISEE Master TRsBEHRERN, &
HIRBHETEE, LURIE S EEE Master T RIRFBEMNLES, XHRA
Kubernetes &1 Kubernetes B973%, FAIJ#R{F Kube on Kube /5%, &# KOK
VAE

WS EE P EBE B Machine—Operator f1T REEERAH R TSR SR
MTEDR, RBEDTSIE. MR, ARFASELIEEESD. T Machine-Operator
BENET RESEENEEN L, SigmaBoss EHE T ERHERERETEMEIER

A

ap
Ay

[

ZIOEH

SRHESRITSR
HTF K8S CRD, TEuEEFENT Cluster CRD RIFR I SEEERE, &
SERX N — Cluster BiR, €U, MR, FE# Cluster &HiIRXT N F LIV
SERCIE. MRFIF . Cluster—Operator watch Cluster &R, IKzhllSSEEE:
Master 841X %l Cluster BIRERAIZLE,

SSEERE Master BIFRRASEF4EPTE ClusterPackageVersion CRD &, Clus-
terPackageVersion FIFIER T Master A4 (4. api—server. controller—manager.
scheduler. operators %) V&%, RIABMNSEFEE . Cluster XRME—XE—
™ ClusterPackageVersion, &2 Cluster CRD #1i2 #HJ ClusterPackageVer—
sion MRABIa] e\l 55 628F Master B RHRHIEIR .

P RESIRFE
Kubernetes 8t T E P BB ESFES.

o TRARGRE. RIZINT EE
o docker / kubelet HHAZEE . Ff. HE;
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o BRESHETEERSER (X5 DaemonSet BEFTAREA TIFHFEIEE)

\\\\\ ISQTARS

s TREEER

AL EIRERES, EWSEEFHPENT Machine CRD SRIER TIET K&,
B ILEDSYNE— Machine &8, BIIIE Machine BIEREETIED

Machine CRD EXWITEIFI7R, spec FR T T Rk E L m=AVA B FRA,
status FIERBHRIXN LT RSBGLRETRE. BRItz Machine CRD

R THEGRXESEE N, BF5HEE E18 Operators tH{E, XEBHSTE
[E3GFHNE
MGl LR kind: MachinePackageVersion
spec: _ =
N e metadata:
dde: ox - name: pouch-1.0
ip: 10.10.10.1 | EeeE i P :
versions: ____.--""" ppac':ka eName: pouch
- packageName:
pouch: 1.0 e P
Statwwmwt:l_)e:let: el LBl s rpm: http://pouch-1.0.rpm
phase: Running W: B
readinessGates: C:Tﬁé_p%c COlliLe
- conditionType: PouchOK .
- conditionType: OSOK
Ver‘SiOnS: Node 10.10.10.1
pouch: 1.0
kubelet: 1.0
Configure Files

TET = L A9 4 i A 2 3 B MachinePackageVersion CRD 8. Ma—
chinePackageVersion 48R 7 & MEAR rom A . BEEMNZESEZEEE. —

457/\

Machine BIE£ X N N AREHY MachinePackageVersion, FARILI L LS

P,
£ Machine. MachinePackageVersion CRD Efit b, Rt LM T T R&

o

Z5¥% #l 28 Machine—Operator. Machine—Operator watch Machine &g, f#%
MachinePackageVersion, 1R EHITIZHERIERIRN T RIAEILE, FIFET

PET,
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TRESEE

MEEWSIFKRINENL, DREEBCSABRBRETF%E docker / kubelet FAHM,
MBELINEFHERKE DaemonSet FEFTHA T UFZAEMNE R, MAX
EERTEBHRME , NMRBEREFH—IH Machine-Operator €12, BB
Machine—Operator SEEHHAHNBEM, MERZNT BRESZEIEW., Ei,
AR T —ETREESEENG, K8 Machine—Operator F1EET iz 4
Operators. &It FEMRT:

Apiserver
WPHLAE

Maching ConfigMa
Status: |readinassGates

readinessGates: S¥NC

- SigmaAgentOK | L—y— - e P

. PN readinessGatas g:;g?ghﬂap.
?ondltlons. Con:"gM ap
T’r”clc&ndilion
e powe |

'-ﬁ*gﬁ* .

2. El#-—update =—Lipd i

3 @it .- : watch

et o

machine-controller external controller(agent)

2= ReadinessGates: IER TR EEZENER Condition FlIZ&
Condition ConfigMap: &% miz%E Operators LZZEIRE IR ConfigMap

MERER:

1. SMEBTS R4 Operators i@l H EIREB 2BXHIFEREHIBEXT N AY
Condition ConfigMap;
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2. Machine—Operator 1R #& i1 % 3k Bl 77 == 18 X 9 FT B 7 £ 7 Condition
ConfigMap, FE£ZE Machine status H9 conditions &
3. Machine—Operator 1R #& £ 2 ReadinessGates A i2 & A9 Condition 5!

x®, RETKRERRIES, RAIESHTRATFREE

PRMEER
BHANEENENEGFE—ERSENER, BESET SMREIEM, &5t
LESHIHEED R, MRARMEE LY, XESMENNSREERANE.
AR, HBORHT—EHELRI. BB, EENHANBERRESR,
MTERR, MERNAHE, KRB Agent HIRMEERZENRVBLESHA
X, RIETHERIAISEIT T MY (Agent EIRSEATHEELERYF, WIERFENIR
WETLIBSE Agent RER EIRZR). BEERE—FETEGHO, XEEFNE
MEHSRFEETLUT RS O EHRRIX L EER .

Event Center

e—

Cluster admin

PUB

/ P _e Ec_t Fault Detector Recoven
. Operators
DRNEERRASREMEREERARDNEERE, G, BHERRIE.

REBEEMES. H#ERETNLSRESNETR (EETRBE), REKTSRL
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Pod T _E#FEBira kim0 PAAS 85 MigrateController #47 Pod 1%, STAIXLE
BIERER, a2dRkET R (BHEE. EERERASE), BERINDRSEHN
FERAE, KEBFREMNESENTRBEALNAHELE,

Taint Node

Evict Pods

Hardware Repair

Recovery
-

Recovery Node ‘ Reinstall OS

Component Recovery

Remove Taint

£ Machine—Operator IR FEENEM £, RETIRITELM 7T ERHEER
IRETEFEREEN . o, ATH—EHRETENXLE, Operators EREELTE

IPEBR AT ITMG, SRAEEINT .

Risk Assessment
Rate Limiting
Strategy

Operators
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SNETERE (0, WEDR. EXRR) BEAR—RRFLO, Rind/O4R
TAEREURMFRIRIARE, EMAIRE, WEHESE.

ATIFREEIRERSRER, HEXERE, WSATHTRERS, A
HiERICERAEBRNAIBD =RE, EFEBEMEREHR. AL, XRFGT
B, RRaNFEAPO. BERFPIRIEEFSIER (40 Pod BIZINER), U
REIBEIER, WEDEHEE,

LERIE

ANEEMARDZE 7 MM RIS E IR Kubernetes S EERRFNIZKIT,
ZOHEHRE(EF Operator AIMERIRITER . KKHNESIHBEENELEY
#8789 Operator EMEZRITEDN, RROAIEEEQESHERT, HEIZENTE
7. REMTER, SMEENTAET.
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Cloud Native start with kubernetes

Observability

At the center of the stack

Platform for platform builders

&0

mRENABNRITESEEWHRBZNFRERZRZ SN, M Kubernetes {F
AEFRENRERZOLI, BEMRA T EAD stack (9L, =IRSHIBENTTLUBILE
Cloud Provider. CRD Controller. Operator &% #9735 =0 A Kubernetes HI 45
EOQUSEEH., FEETUETF Kubernetes kMEBECN=REENASES,
Kubernetes (AT HEFENFE, SKENSBARNB— N =/RENBIZE
£ Kubernetes F7CEE ek i = FI5E M4 BE ST
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bl e~ = 1 =]

MBI EIRSS Kubernetes BU%iE 55

Ilk

| Aduit Log Dashboard

Gateway Log Dashboard

o A

Q

Service Meshilstic] [ngress Controller

o

O

Application Log Dashboand

@

sLsiLeg)

e Application Performance .
0 . ARMIAPRY
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O
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I fpd
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/ |
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/ II kuelet AHAS Agent
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7 T . Ewent ﬂlertllng
E‘:J @ % o Rescurce Metrics Monitaring
HITSDE Influx8 kafia Cingtalk3ot

=IRSZER
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2 SLS (HEIRS ). ARMS (K M )« AHAS (Z2#g RN R 12 AR S5 ). Cloud

N\

ok tos —— SN
)

FAmMIT X

ab 1k
Beia iz

Monitor ( == ),
SLS TEAFHENIRE. DiF. ENE=BERS Kubernetes &1, SLS T

PURE=FARERENETE:

o APIServer FiZ/MEARIEE
« Service Mesh/Ingress EEANEHIEE
o NAITERE

AN

N

BIARME T
Pifre 1E
JUEER_ S

IR T REREMAESERIL, SLS TR T FEMBESREEND,
HTF APIServer IEIHSHEED. EABNTIUMEETL. NAEMNAE
RS Kubernetes &, HEBHCREINLTE, FAEREER

= AN
ows)

[IERER
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BT AR .

& = C @ https://cs.console.aliyun.com, i d0c7-8826-4e30-2428 i befingge.. % B © @ M B Qe @
= COREZ WELBAR - Q@ 2R Q #E I @R Ll ZHSES o "W O B BEEx
PEBH X

FBES - Kubernetes ~ | Ingresstiz |+ EEE

5 HEEV1.1 © 30X (839) v O BIF © HFEa EREE
e = = = s (- -

BEUV  s0% (Ex) FPERPV: 318372, UV: Ingress \iftili: 69.367 MB, iftil:

e 25.303MB, WRTHIER: 008.11ms  FITEIE (SERH)
318.373K 50
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ERT

ARMS 2R HXE&E. o, RUNARIMREER. BRIEEXR Java 5
PHP FFMESHISER, TLAREELMN ( JVM) REYEIR, H1I0 GC ANREL. NA
AI1E SOL | EAKES. X TREIMtEREN T LIREIIFEEZAIER.

« > Cc a e '6.arms.tracinglist.20.9a25167D: i . % BO9MOOS @
= CIRES Q mE Ie &R B0 XRSES BEH L W Q@ @A @aex
TR X
& | kubecon-springboot-demo v | @ mmERSE e GaviEh RIEI0R ]
HRERE
. BERE TR E) R RESSHIH Full GO fasaL 2% 1A
T 11.9K 382.4ms 715 % 0 301 % 0% 21K+ 8+
eaan *38241.1% L = 0% : e # 214500%  # 800%
[ it % 100% ; Bt = R = 0%
Mt
T RS
L RIBIRMAESERE / 8K RIFBIRMHARSS FAINEATE) / SR
ur *HTTPAD *HTTPAD
c 2K e 400ms o
BREAEAEX E 300ms
06-25 00:00 ~ 06-25 00:00 06-25 00:00 ~ 06-25 00:00
s o © HTTPAD:11.9K 200ms © HTTPAD:382.4ms
K 100ms
0 oms
0625 00:00 0625 00:00
FRIFBHKHBRSS
RIS ERE / 8K o RIS FAIMREE / §X *
* Jf MYSQL * I8 HTTP « i/ MYSQL  i8F3 HTTP

16K 160ms.



62 > MEBEEERRESLE15H

AHAS 2N, BEE Kubernetes SEEF R A AIEEIKE D DR

MIRSHIERRIMESERE S, RILHERFAINEHERR BTN C-EET, AT HRiE
EAZE)RE, RILIERE, ZHTERN AN T AR, AHAS B MEFIREFE
[, BEEAAINAITRIL, REESEXNERIZETA .

« C @ httpss/ m id=f327d0c7-8826-4e30-a428-33e54 df 13p277¢.. % B © ® M @ 0O A @
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FRSEEER

FRADRAFRENER B RITERE MRS Kubernetes =8N —8ED . £
ZESMTHENERD

Kubernetes N & =R 4HRIER S5 AL

£ kubernetes #tX /1, heapster/metrics—server EREMNNIEAZE, mMEH
g0 Dashboard. HPA SO0 EH 2RI T IX LR B Ini=ae NIRMHEAY metrics. BT
Kubernetes £+ AHHHI R EEIFI Kubernetes B9 release A —ERIEZERIE
£, XhiEmk T ED BEEENRESEEE Kubernetes FIFERIEEIM, FtIE=
FIX BT metrics—server AYTESR, SCIMRARIFRE . LMD RAVIZETRE
1, MERERRSERT NPD IBEHR, FT FD XEHIRAVmN. NTP B
BELARIE. HARBEDRIRIESFSE, FHHIR T eventer, XIFE% Kubernetes



FEHEASR < 63

HISEMHEUEEI SLS. kafka LAK5TE], L3 ChatOps.

Prometheus 4 SRS R SER
Promethes {9 Kubernetes £ = KiEIRE, BB ERSHIRME
TERM Chart (fFFRE—RER. toh, HINIERENMTF=1PERIET 1R,

o FiE. MERIER. X T RENEMEEEHE ( TSDB. InfluxDB ), 2t
BRA. EedNEEFESEA.

o SREIEIRAVIGSE. BE T D HT Prometheus BERITIRRIEMAEIEAE
AEIRR, 1RMT GPU Bk, £+&. H=5 A9 exporters

o R ROV AIISR. SFH SRR CRD IRREMRER, Bl argo.
spark. tensorflow E=FEEMGIEEEN, STIFZHETNNME,

PIEE =& e8RS Kubernetes AU EET

Node Node Nede Nede - _vinuainode -------- .
e Tl e == [l
ENEE X o I o JH oo

kubernetes

R =F 2RSS Kubernetes EEG W T A EHHGE. BAEESEMHEGES
RIBEEMHAG

AR R A
B R AHRIRFTE RIS FEE 2R Pod 18K, HAXLEKHRE
1%,

« HPA
HPA 2 Pod K HEERIEY, FRT1EXZFHI Resource Metrics 1 Custom

Metrics, FIE=AERERS Kubernetes M2t T external-metrics—adapter, ¥
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“IRSHERME R AR FIE R . BRISESTEFMIAN: Ingress AY QPS. RT,
RMS F AR GCIXEL. 18 SQL XHEFZ N m A E4EER ISR,

« VPA
VPA Z Pod RIABMRGERIEH, EEEREIRSRSHT SNTRHR.

« cronHPA
cronHPA 2T gEA M, TEEONEEMERR, Bl RIREEG S LA
EIENTREERE, FEIEEMYE, LN REAANTE,

» Resizer

Resizer @&z O A MRV RAERHI2E, TLURIESREFA CPU 23, &=
%, LUEHENBERAENES, BREZEXND RS OB ARHEE, §)
an: CoreDNS,

HRERIEAMS
TRRSRIEA ISR ERIRFE R T Pod MEKREXRM,

o Cluster—Autoscaler
Cluster—Autoscaler 2 BRILLB B AN T R B454H4, FTE@MOMNHEEE
Pod BIRAERS, 70 =BHYE, FREAEERER Pod BAERFEEMNT R L,

« virtual—-kubelet—autoscaler

virtual—kubelet—autoscaler 2 2 = & 2§ 8 55 Kubernetes 7RI A 4,
Cluster—Autoscaler B/RIEZAL, = Pod RF RO ZBEER, LESEEHATAR
PR, M Pod ERIEMTSRL, FEY ECIIAZVE Pod #7850,
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Demo Show Case

Demo Time
o —
stress engine(pts) i:iu

l //}g‘;ﬁ-” Dashboard
m Ingress Logs

ingless \ 0
/

alibaba-cloud-metrics-adapter
g APM metes
——————————————————

apiservice

arms(APM]

/ \ S ‘,%"; o e pocs o
o
& S o O
l
sub-apiservice database HPA virtual-kubelet-autoscaler

REHERFFT—IEELN Demo &E7~: MAEKRZR apiservice, apiservice

18 sub—apiservice V8 F database, & ANEEIZ ingress HITEE., (BT
PTS Bl EEF4EMRE, HiBE SLS RERAENHZE, ARMS KEMN B
M BE 18 #x, FF B 1T alibaba—cloud—-metrics—adapster £ £& external metrics fif
R HPA EFH T E TFRTZAEIAR, HMY4ERY Pod SR EEFRIRET, ARk virtu-
al-kubelet—autoscaler %A% EC| FBII LB EHRIAITE .

S

HIE=EEMRSS Kubernetes EERREFIEMERIBGENRIFEERM, FRE

RAF—RLEENAVE M Chart BITaiEN, BESHEENRE. 8MHEeS, Tl

R RENAERBIAAR TR SESHIRELFIEEMT.
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| 7H# Kubernetes Master BIaJ# R IEFITERE

MERBRFABRRU TR HEF (FH)
ERBETFABRRATER BNL (ER)
Background

A4
KubeCon | CloudNativeCon

S OPEN SOURCE SUMMIT
China 2019

Understanding Scalability ang
Performance in the Kubernetes

Xingyu Chen, Fansong Zeng Alibaba Cloud

SER) Kubecon China fE L& R DIAMEHEHR LR, BRI TNLE
BE=XRMEX. B=5MRY, JURRESEERNE. KeNE25AREZKA]
EARR D RI2M, ELNA kubernetes fE AR BN laaS Eftigiels, &b
ISR T AR EXAE)E ., [WEEEDZAIEARNMEN A kubernetes LAVERIRIX
™ topic IR TREMITR, LEET —LEFHNRR, XEERIDZNARSHM—
MR,

NIEEESFHIAI RE (2013) Fria, SEEERREZNH T SRNREE
i, E12018 FLEMIN A kubernetes, XHEMELESZ . ETRIBNEM, X
BARTHE A A kubernetes BEB XA NEEEAVME L, FIFERKIEE
RZF8 kubernetes RRIBEMHARFRIBIRR, LARFAIMTT ML AL,
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Kubernetes in Alibaba

e Production environment

e 10, 000s of applications
e 1, 000, 000s of containers

e 10s of clusters ‘
e 100, 000s of nodes |
¢ 10, 000 nodes / largest cluster Host Host Host

(-] Alibaba Cloud

ENEEENEFREF, DEUNELABE T 10k, ERNNEREELN
KA, BITETVEEREEN L. EFNEEEZOBHLSHERES /11T, &K
BN T R, 5 kubernetes AUID2, TEHIE E@EG T RAAIBEEL,
aN{a%& kubernetes N FBEIBAIEAIE 45! o

PORE—KFEMN, HT T Kubernetes AUMEBEIRIR, FHANEGIEMNE
FEEREFILR, B THE 10k MO RAVEEFF, FUTSARIRIIIE.

e 20w pods
« 100w objects

& o

Experience on scalability

A 10k nodes cluster

Production Cluster

Performance
Analysis
Cluster

# Pods ~200k

Pod

hollow-node

# Objects ~1000k

# Latency ~10s

hollow-node

(- Alibaba Cloud
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HMNEF Kubemark B T AMEEHELNFE, BE—1BEBHS
AN (50 ) kubemark HEZMW A, AT 200 M 4c B SEEH T 10k B =89
kubelet, TERIEERIEITENNREL, HBIIRM—LEARRRIELLI pod BE
SHRIEES, KEITIRAR 10s X—5R3I, HEEHLEIFEMRENRE.

i 1 read/write latency spike |
iKubernetes Master t
i 2 too many request ddos. [

Scheduler throughput low ) 3 unable to write when hlttlng’storage limit
p pod/node list

pod/node/servu:e

—_———

X kubernetes EEHNEIAR 10k TTET, RFEAISNAES LB AIMERED]
R, tban.

1. etcd PFHEIMTREMEELEIR, HEF-ETELRSIER, BN EEZTE
HIBR It 7o £ E, kubernetes FFE R ERINTSR

2. API Server &if pods/nodes (EIRIEENE, HAE BRI b fFin
etcd oom

3. Controller e BT API Server BANZEIFERFHAIEML, BEIENRS;
HREREEEN, RSNKENEFELDHH

4. Scheduler RS, &ILE, LEENIIBWSHEGTHENTR, ELEX
FRIESHIRRT =
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etcd improvements

ATBRXLER, [WERFRFEESHEEM T RN, 56 kuber—
netes EAFIEG = THIMERE, B5ERE eted EE, E/ kubernetes FFEXTSRATEL
B2, HXT kubernetes SREFRIMRERMEXEE,

* Boost storage limit
« Level up data isolation

1.0 etcd over tair. __4f

£
:

= = Raf group for region 1
aft group

e s
R g egon s 2.0 etcd data shardingoud

E—HIRARIUE, BIBITR eted RVEUERFE] tair &£85h, 1257 eted 774
NEIERE, BXMAXE—1EENEmEMIMEM tair &£8%, BINNSHESS
MEXTEREF PRI R 2 MR TIRANE, RITEEUE—SIHEE B HIFET raft
SHIE, BT EIENRE M,

FTMRARSH, BHITBEDE API Server FARZEENIXTSFEEIAREN etcd &
BFh. Metcd BERE, XN T AENEIERR, BISAEERVERERBRIAR
BRYEIH etcd 1, MTIFEE T84 eted SRR EFHNHIERE, IRe TV BT,

FEEMANISUEH, FNNRANHART etcd REBRVSCIURIE, FHARIL T 00 eted i
MR — K EEEIRTEEE bbolt db §9 page AN ALE L L. FEE etcd RFMHERT
HIEEMIGE, bbolt db REMER “1ELEKE n B page FHERE" HHEEE
TR, ATRRRZIEM, BHANRITTET segregrated hashmap HIERRESESE
i%, hashmap LUZEZE page K/ key, IELEETREICIA page id A value, BIYEIX
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™ segregrated hashmap LI O(1) IR page &, IRAMIRS 7T HEE, TR
BURRS, FEESHAFNMBIEAESAY page &FF, HE# segregrated hashmap. &
FANBEED oI A 2R RE encf BERIE .
https://www.cncf.io/blog/2019/05/09/performance—-optimiza-
tion—of—etcd—-in—web—-scale—data—scenario/

S B

Con | CloudNativeCon

KubeC
SOPEN SOURCE SUMMIT
2019

,,,,,,,,,,
Boost performance
of single etcd cluster

Segregated hashmap, algorithm

(-] Alibaba Cloud

BYXANE RN, HMNTUB etcd WEMTBNEEZ2CGB I B2
100GB, hRAMIEST etcd FEEIENNE, FHIEZELEELERIER. Rtz
Hh, FAIBIBSHIEITDMEFF LT eted raft learner (25 zookeeper observer) /
fully concurrent read 45, TEIENZE2MFIES e EifiTiEE, XEXHE
R, BEMX eted 3.4 AN KT,

API Server improvements

Efficient node heartbeats
£ kubernetes ££8th, EIMEY EEIE AR — M2 O CI R W@ B A4k
BT SO, E—NHEBAEFIRE S (non—trival), kubelet & 10s iCIR—X /L


https://www.cncf.io/blog/2019/05/09/performance-optimization-of-etcd-in-web-scale-data-scenario/
https://www.cncf.io/blog/2019/05/09/performance-optimization-of-etcd-in-web-scale-data-scenario/
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Bk, 8XOBEKRAIATIAR 15kb (BB R REHHITNRE, ETHEER),
X & RMAB)E

1. OBEEKARA etcd H1 node XIIRAIEHT, 1£ 10k nodes FIEEERFH, XLLE
B EIR 1GB/min B9 transaction logs (etcd £ICRETBEHE)

2. API Server R ERY CPU iE#E, node TRIEERK, Fi/ REFLF
HRX, LGEROBHEKA CPU FHEEIE APl Server CPU B8] 5 AR 80%

e Add a new ‘Lease’ build-in API

update every 10s -~~~ -"~""""- .

! / Nod:\ ‘ Node
E \\Objecy : Controller

update every 60s ! i grace period 40s

update every 10s .l
Lease objects ~100 bytes Enabled @ 1.14

(-] Alibaba Cloud

AT ERRXANE, kubernetes 5N T —"1 %9 build—in Lease APl , E5:10
Bk IR AAEEM node WERFARIBER, bt LEFEY Lease . [RA kubelet
& 10s B i—X node IS FHRA .

1. 8 10s Efi—iX Lease WK, RPIZTRMFIEIRE, Node Controller
HRIEZ Lease WRAVAT KA D R @B FE.

2. FHRBUNER, FEAE60s EFHF—IX node X5, fF18 Eviction
Manager o] A EHZBBIRBANZETE.

RE 7 Lease WERIFZE/N, EILEBFHAIKLMNMIT/NTFEH node XIS, kuber—
netes BT IXMEI, BEAIEIK T APl Server B9 CPU FFiH, B AIER/NT
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etcd FR=RY transaction logs, ARIEEIEM 1000 T RE T LFNH SH9#
&, ZINRETEAEX kubernetes—1.14 HEZREIAER.

API Server load balancing

AR, HTFHEMTAMENER, BERXES I TREMASTH
kubernetes 8%, (BES T AEERHEITH, TSNS APl Server Z
[ERIREATE, THSERBEARITD T RREMEEBRIR, XEEFNE
EMERTRANESD, EXRIHBESIBNAS R APl Server EIRRIES,
BERBERTAEENNEE TIPS, SHEKWENETR, BEEEHEZ
TRGEMSHER. FTEAEUEEFFELN— case, =MD RNEE, AP
Server FHREFIAMNENIGITEI T HP— API Server £, H CPU FEITSTH
BT =

API Server load balancing

e 3 nodes HA cluster

master nodes slave nodes

s
Capamer 11
-

scheduler
controller

(-2 Alibaba Cloud

R HEISEIER, — BRI EHMZIEN load balancer. BIXAIfERPIE
2, ERPEEMRELIET RAVOBE, BBFAIFE APl Server 5 kubelet i8]
120 Ib, B HEEAREE.
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1. API Server iUiE 0 b, FFEHRI kubelets iE#E b, HAIN = EmRTH
kubernetes £&f, FEX—&E

2. kubelet UEH0 Ib, A Ib FKi%#E API Server

8 O

API Server load balancing .-

China2019

e try hard to reuse tls connection

watch server

watch server

client-go will never
connect to another

apiserver unless the persistent _ e
connected one has connection
failed.
v e oo | watch channel
| kubelet | | kubelet I—i>: client "
! Interface |

--------------- watch channel
get, list, watch

(-] Alibaba Cloud

8 O

KubeCon | CloudNativeCon

China 2019

1 1 1 i
° - Throttling:
t Upg)r;de Wltsh) ned 1. send ‘too many requests ’ when exceeded the low
{maxSurge= 2. send ‘Connection: close’ when exceeded the high

apiserver
watch server
persistent G
connection _ root cause

_______ ] watch channel

Retry:
7 1. try another server if there are too many ‘too many
requests’

urrent: 614 =

Current: 536 2. try another server after several minutes

(-] Alibaba Cloud

HENAERIEAI, 1E0 b FREERIFAVEE A EEIREIAYCIR, FHAIVMm
EZRNIERE kubernetes ERANIBIEHEI . IRAZE kubernetes R &I, AT
RS ERIAMERIFFE, kubernetes ER IR T IREZEMNE NHEF “‘REEBBERN



74 > NMEEESRESE 15

tls 1EHE", RESHIB\ERTEFiK watcher I TFETERNE—tls EEZ L, NEX
MERREREN, TURSMAEIERMAE API Server 9. HERMEH
MEZIRY, = kubelet EEZIHF— API Server f5, EX E@ASRERBIIR,
ATRERIXANEE, B TT = EAIUL.

1. API Server: INAEFREATER, HBERIPECAREEMNBERER.
LEBREBT—NHRER, &i% 409 - too many requests I2EEE FiRE
B; HESREBE— I EeNEEN, B XAEFimEEEREK

2. Client: E—NEJEIRASME AR 409 B, X BBRIEZE TR API
Server; EHANEZEREI#R AP| Server Feakisth®

3. Z#ERE, BENEITIRE maxSurge=3 AT API Server, BERFH
e RAIMERER N

M EEETREEEMT, 1B2EMMRATLURE] APl Server Szt E A1,
BENESTEEMR TR (BFEE) i, seBRENBHIREZNIIEIRE.

List-Watch & Cacher

List-Watch & Kubernetes & Server 55 Client BE&IZ/L0—MM1#, eted
FRrEW&REEHIER, APl Server BaEFEBIY Reflector Z& watch etcd BIEHELE
WHEFERINEFS, controller/kubelets FIHIE F i i SRURINLHI K 1T FIEHERY
Tk,
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List-Watch & Cacher

updates
.
6 Reflector Reflector

e Key communication mechanisms between client and server

watch watch

Controllers/Kubelets

d

(-] Alibaba Cloud

f£ List-Watch #l#I R EIGII—MZOEEE, = Client 5 Server Z [BIRVBIS T
FHES, AIRRREELRIEAIEUEARZE, XTE kubernetes B 7 — M2 RIRIEHMAS
resourceVersion KL, NTEFTT Reflector FRFX K12 &L R L EIRVEIER
A, BT Reflector &40 Server BCHAIRNRA (5), Server {RIERZFFICRAIR

IEZEHEIHEEFinHEREECIsUE (7). X—IERk+oERdsE, B2 ..

List-Watch & Cacher

e What happens if the connection is broken ?

=

s Reflector -
pods ZE deltas . =5

watch .
D too old version err

Kubelets

pods

g

API Server
Queue

(-] Alibaba Cloud

£ API Server AEB, BN RENRESFHEE— UM storage BN, b
mnes:
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—

. Pod Storage

2. Node Storage

3. Configmap Storage
4

MBI storage 2B MEIRAIPAGY, FENISEIAAIRE, FAF3F watcher
—ENRE (BRXFHR). —RKR, MEXENEREES—NBIERASEE (1,
2,3, ..,n), BHENLEEFTR, pod MRAMNRASIRIEBIENMRIEZE, Client £
List-Watch §lEIRIESIENR, T8N E pods FHI—E07, &=EEAY kubelet {X&E
MBECST=EXMN pods, W EEMZ, E4 kubelet (RAKIEZER pods (2, 5).

&4 storage BAFIE BRI (FIFO), = pods FIEFHATING, HNEEHS
MBI K. 20 LB, HFIFRIEFSEA Client TXES, Client HE(
SRRFFE rv=5, R Client 7£ 5 WFAXFEIE, XBHE API Server TiZ#Ii 5 5
HRIAFIRNME (7) Z[EEFEEFPinH2RANEE, FLtik(E Client too old
version err & Client E5F list FFERIEUHE. N THERX MO, kubernetes 5|
Watch bookmark #l# :

e Watch ‘bookmark’ Reduce to 3% released at 1.15

API Server

deltas @ ””””””””” Queue
watch ]

Controllers/Kubelets

(-2 Alibaba Cloud
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bookmark AYiZ/0 BIBHEIERR K #27E Client 5 Server ZBIREF— “OEL,
BIBEBA IR Client FEREAMEFT, Reflector AEBHIMASHEREERITHIEH .
SN EEFR, Server RESIERIERIEXE LRSI rv=12 RASE Client, 18
Client lx A S8R £ Server By#E. bookmark TJLLE API Server EBITEEE
B HFHIREAERERD 3% (MRS T /L&), ZIWEEREsTRFAFE,
EEKRMEIX kubernetes—1.15 kA,

Cacher & Indexing

B& List-Watch Z%t, BIb—MEFimiiEoEN 8RS8 API Server, I E
Fime AT IRIEEFIREZ A API Server 5 R(iEEI—EHIEUE, API Server 2181
IREY etcd FRAVEUESRSZHF Client IEIAEK. WEREREE, Xmk 7L E-.

1. "EXFRS|, EETSRRY pod FESIRIEEFFHBM pod, XMFHEE
EPN:Y

2. E etcd B9 request-response &2, BIXIEKRERTANEIESBIEX
EMAE, BEBRT API Server 5 eted Z [BIHIE AL IRHIEKAVEIE
2, FBZSUMA R KRERAENEIEER, 5 HFRZIXH round
trip EERR(E T ML

3. ATHER—EM, API Server &if etcd 9FEHAT Quorum read , XNE
SRR, &Y 'Y

List-Watch & Cacher

e Improve cache to serve read requests

Reflector

er-

1. Unable tc port indexing
2. Page reading ——
Get/List

(-] Alibaba Cloud
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RTRRRXAN A, FAZIT T API Server 5 etcd BIHIRID BV H, FBIR
Client gEBi@1L API Server BJ cache SKENEI—EH980E, HIRBUTEFR=, B
TEREWNT .

1. t0 B4Zl Client &18) API Server

API Server 153K etcd SREUHBIAVEURIRA rv@t0

API| Server iI5sKi#ENERH, HEF Reflector #IBARAIAZ! rv@t0
@1 cache ML FAFAYIEK

A W DN

e Improve cache to serve read requests

Add indexers: describe node
. 1. nodename
“~._ 2.namespace
3 labels 5s

!

03s

Reflector

watch

synchronize by
1. request current rv@t0

2. waiting for updates
___________ *C]

TS >
Get/List

(-] Alibaba Cloud

XA HFFRITE Client (9—HHRE (BT IUB SICIE—T), [T
B1d cache MM FBFIEKREITERAIT LR ERIEREBEES], LNz namespace
nodename/labels &35|. ZiE@KIEIES T API Server fYiLiE Kk IEEES, £
SRR HIIRY describe node AYBTEIRERY 5s BEIEZEI 0.3s (AR T node
name &5|), Hthal get nodes FEIRIFAINERBIXIE T RIMEIIEK.

Controller failover

£ 10k node B9 4= 7= £ 8 A, Controller P ZEEHIE B F I 5, M AP
Server IRBUX LN 2 R FHCHIFFE 2L 2SI, EE Controller (RERTTI B



REFHRAARR < 79

HBERBOWAETHXINTAF, XX FIEEEMRNEIRIR SR EZ.
AT RNEETFHRS RS D BRI, FAFERERIEVN controller SIRFHERIS
RGRIPERETIE), X BB T EIF7RAY SRR AR

1. FAEaNEE controller informer, 1EAINNEL; controller EERIEIE

2. = controller FH&RT, £EhFEM Leader Lease, A EMEETIE

Controller failover

e Restarting controllers takes several minutes 4m MTTR =) Reduceto

several seconds

|
| =

: Reflector

| 1

i H H

i .AF I deltas '

L | watch | .
1 5 t

1 : :

1 —
i | leader

_________________ electing
Controllers Release Lease Controllers

on SIGTERM

(-] Alibaba Cloud

BIXNAE, )45 controller HRET BT (E] BRI 5 (FH 98 < 2s), BP
FEESEEIN, B{(NFEEF leader lease BITHA (BN 155), ERERE/ND
HEMBLHIE. BIXNEE, BEREET controller MTTR, B BSREE T
controller IRERIXS API Server BIMaE T

Customized scheduler

BT HERR, MECEREERRXAT B, RFENXRTXDEFF
RAEFREERBOER. XENSZERPERRRE, NTEMRT:

1. Equivalence classes: HEPNARYT SBRKA—XT B2 5a8, FIE
i8IS pending BABIFRHNE R D ENMEAIA R, SLTHLIE, EERIE
1% Predicates/Priorities BY/X#1
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2. Relaxed randomization: XFEXRAVEEIBERK, HERETIMRET RIEE
Z0T, B HAAFTEIRLEREPLIBT R, TSR EHHIT SEEITTEAN
BEEEANE (BRSBTS RIES B E RS )

Customized scheduler

e Equivalence classes

v FD-DFDFD
e Relaxed randomization

Predicates ‘

Priorities ‘
(-] Alibaba Cloud
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| ZEERCINERG S RII=MT5i%

MERTHZFERATR 15 (mH)

= [ rrocess
| i
| i

1 1
DOCKER ENGINE
OPERATING SYSTEM
OPERATING SYSTEM

LXC DOCKER

ISR R, TR SEEER I ER; BIWSEXRT, FESHZ
TN, FEEREINAHEEE—allEl; WHZPNAIIKIME— MR
WERRRRIERE . RIS NN ABRITET, EEZEBERTI,

—Fa, FJUMEREIMAIA KL, XFESTINA—NEIN, EXT TR
ihsR, BREMNIEZESBRENE, ZRGARF—FRIE,

FEBERARNARE, BT Ixc %K, SrEltNARE—BRaE=E L,
ST N BN TSRS o

XE, TLIEIEINAERTEHSEBAEE, M lox BRTIETESME, m
docker NERIHRR Tiz{TAMESIREM N, RISRIEEk.

Docker #&1»

Docker I=XKizl: Bi&. 888, B6F. 21 Docker ZBIEEHB 7 AEHY
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SCHL, Ebd Ixc. BGFICEER Docker FIRKEIFT . REE— DK, BEREH
ErpfriEthl, MERWRRERAUETTHS, Docker Bid#HE, TILIRMHSHISCIILL
o, FRMEFEESEXRFE EEMAKUR, tbil: ubuntu; MEIESENT

=, TJRER redhat/centos HIPRSS 2L,

Container

restart start
kill
start
unpause
commit pause
export|save
Image p !
w_'Mport | Tar files
push
pU" Reg;ish‘y

Docker RUUEBGHEM, FILERETEVEGER, MEEXNILIEY
docker commit £ — M E1&, B2E—1TEGNBMERIIE? of LB docker

import/load FIAREN . FFEITLUEIT docker push/pull BYA E1SE& EEREE
by, IMNBEHEPOTEER.
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HRGHEIE

1. From Debian

2.RUN apt-get install emacs
3. RUN apt-get install apache2
4.CMD ["/bin/bash"]

e —— e A |

apt-get install emacs atp-get install apache2

Docker 12 7 —% docker build #l#l, F@ERF(EEEG, B&E—T, 86
docker build #l%, FHESEIGRIEERIWNT .

o« A= EMBGEN—1 B

o EERPHITHNMG S, HIIRE—IREE, FIN—1DXXHE;

« 5 docker commit &3<, fERIAHIZEZE commit B—MEE;

s MREBHECLBREM, RENFEGIEN—ITE, AEHE commit, B
FISERR a1,

A7 docker build Ml#l, RFEE— dockerfile, FAfF docker FiEIE_EIREE
Bzt Y, ERER—"BiRES,



84 > NEEREZRESLE 15

a5

Read-Write Layer o-“q-:\l—-———‘ Container
i
Read Layer Oq_}__s_h_\
b Images
Read Layer W/
o |
Read Layer - E '= )
s p

\

=
S

FHE—TRWEUERREGEN, RGE—E—E, RitL, REMERRRE
89, linux @1 aufs/overlayfs BIATCRE— MG mount EIEN Efig, N EFETE,
L HERERNTEER, SRETHIMESRENSHIX—ZLH, mTEN
BEHEEENRIEE.

KANRERHRIR T EIE

£ docker B9 registry skEEM L EEF, % busybox, nginx, mysql &FiE&
;WAK, BHRENLTMBLEMBEFEF, BRIEEENRGEES 3~4G, &K
XAKRRAEWE, LHNERAERTERRRN, XS —MEUELINAS, X
FARRAKE, FRUUEURINER EMAR, FHRERSNFINE, XS
SENEMEBEGRE 2~36; FEEAMNISHXAPHXNARNFTR, KTLHiE
1, MPEHFEMRANRE, REZESR—iek, B0 FEMEE/LIEM; BIIER
5 java WSBHA/N, FLIER 3~4G 2REEM.

BH—MERE, EEBELTHIIEN, tEETELERNSSR, X658
EFX&EM, TLIEG—T, RRRERGNERFOTEIIEN LE, BXEHE
HEEEARN.
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XAMEH—1E, RETORETERITIR, XPEREEAENEZR, £
BAIEIRT, SRIRGNEHKESE, BNNEESHNRGANEBIBK LR, SHREG
h O EBRMEIET, FESHEEMRETE, JRRSEENRETR. AL,
IRRIRIR B T SRR .

BSHEEEA

Cluster

Managers

dfget client

B%, SEEFRTHEXE P2P TH8ES%, LERBRARYE, BRITLD
A=R, REER— P EEDL, PRZBAT SR, THNSETERMIEDT <.

RETOEEENBERER, SMETRLERGEE TN, B dfget 5
BERTRARHIER, MAPLEELRDTRALEREHEET OEREN. LUITE
7991
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Data Source

Hl
HR } http://abc.com/xyz.tar
| ]|

EEEn

HEEER

H ER

©OP2P
--------- .....

EEEEEEENE /AN EEEEEE
EEEEEEEN  EEEEEEEE
- AAAEEEEN  AAENEEEN
dfget http://abc.com/xyz.tar dfget http://abc.com/xyz.tar

HTFE— DA, MEDRKRET 1 dfget IBREBRD R, BETRME
EESEOEXHMOEE, WRE, VERCHEEEAMETR; GlzBERES
ODERETHBK, P THIBEREDRY, XiF, RETHRKRWAIRFEZEN T,
M FEAIIRTR, WAFE,

BHEEME, MRER I HESYET RIEKE—HEIE, BPABRIENSK
F, REARGHOLR—MER, TR T REFOMESD;

AT P2P, BHRRUR—ITRET B — I T RIVEE, ATEHIBRTR
HES, MM PDRYLUSEREIENEL . XTESHAAE T METE.
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ISHRER
M EEREERET LIES), MESRIMA R BMREA, EH7TAS
ERmastis, SENASUNE; BRBERRT, SARIEEN, B8

RERMEN. FREZIFEHER.

ARSI TR

Become infrastructure
Join CNCF Sandbox
inception of dragonfly
Cover the whole

alibaba group Join in CNCF
P2P P sandbox project

1.5 billion downloads
CDN every month Integrate with habor
£ o o
Milestone *{ 2015.06 }—[ 2015.09 ]—[ 2016.11 ]—[ 2017.11 ]—[ 2018.11 now
©

Image Distribution preheat Refactor with golang

memory file system Support https registry

Support Image Distribution dynamic compression 50+ adoptors

open source
Refactor
Open Source

Rizis, ERNRLEEE, SEAE docker B, RRIEFFELE docker
ZAl, AT 4 FRA, FEMHEA, BFEEMEN LLE FTENENE, e
R FREEAE

FrLL, NEREBEE, 2015F 6 BARCEETHBERp2p 7, BEEHEE
docker #t, 20155 9 B, 1BHERM T X docker HERMNEF, FEAYLAT(E]
=, JUEBIBEEZTJLURN 11 (9%FK, FESIREER, £2017 F 11
BRIIHERSEI T FHR

B EARTEW, LR ERBER golang BS, R bug, RMtEZEE
HNE, BIEEENBRERET.
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ISRt A RESeE R RIR R T LAY R
WEEHEEEIIE TIRIFANE, BRFTARRFIEIEE, tLRIIHBETLL
LB EHAOIER

o BETHSHWSH
L, FENISIETEERRHNNSER, 2hEFRE, BEfodsH
s, EEMRE T .
IHRAKRN, REEXRBANE gzip EHEEE, X—HENEE, BREE
=17, FRBRE—1cpu, EBRHNEREREBLRE, RV MEEER
RFFNE, MESALA CPU, Xieh TSR CPU RIRE, SH T ILSH
Bz,

o AT B2 EFRIITIUE
SFIN AR FHRE, IAFEERFEWSREE, FEBE—ENEX,
ik 10% EENERMAT. FHREE, HE 90% NWERIEEAFRMR
5, XFARSS . AEMAFARERE, STFIMERTS, REE
WS SIERIGRITSAARIERND, PRLGER—M NSRS,
RiRBIIAEDSR, Ritk) 10 MERTLRS 100 5AR, B2, RAKT
300 FAF, XMBEAFNARIKSETE, XNNEEBIYT FFRFKIENM
RS[|HE, XITWERYT LRBEERSHIITNER,

o AR =R
MEMEASEEL, EEBE EZMER, B ERSHA—LEFESTIE
NIEBELES, WRERHRZIERNIMEHE 10T, RFRWEYAY SSD
&, 10 TTLUAREI1G LA L, MEMECS [, WERER 140M, RERE
REtPDZ—



AEHEAAR < 89

Gzip it

Gzip(400M) ‘ | BFF(43.55) Other(3s) 67s
NoGzip(1G) ‘ | FBFF(19.3s) Other(7s) 70s

Final(400) ‘ ‘ BFF(19.3s5) Other(7s) 56s

X3 gzip B9[EER, BIISENREIRS T, WLEE, 152 FTENEE—1RE&
B, R2 1 THHNE— gzip BAY, M2 FTHNR—MREEENEREGE, T
BRI 2 AN THIMIEEEARSE, FFUATENHEERKITS, B 1 5% 400M
9 gzip BIRAk 1G KIRIEIEAI X ER T X206, PUERERE ARITHEE
REHT,

FEBETFEE gzip, BETHARIEHWSEH CPU ZR. BAETE—F%
&, WSHMIREAR R TIFE .

EBENET, BETHREREENERT SREWIEN, EX—IE+, BES
—ENESELERED, LEANEREIFRY 124 Ei%, BNARI T HUIEES IR, XARE
Bl S, XE2EE 3, B EX—_ESEBERNBRREAE.
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IEFE RS

original Image RBD Image

BRTRETHNUSHTINE, 78 aNENERRRERA, XITiTERE
IR LA T

N EERIREEE, SRE—ERGERIG, BRIEMNEGERETRRS
F=L, F—TEHE—NE-NREESZWN. AREEPRENEXMEEEN
id, XHEHTE, TRENSRGTLUEE KB %3, YT kB KAIAVEE, TS
£ 1~-2 28,

BEIER, BRTHRETENOR, BIETEREEBEDETE—MLE,



FEHRABRE < 91

FIETINEZERGHIE, HETATEE FEEIEE, BATER—IE, SH4
BEIRAHIARLE, BRMRTUSZHAEI=EEREER

Itz RAYIaER

EER SRR T RETHMION, BEMERGHEESZMNTER LRI,
HAELERARIME T . SYIET RIS, EiEEEIEN A EETERN
709, FrEZiEHENRmRE, SR EKRE, MamNEwRANIES .

PHI=NERERE, MRTEFEHIMER, SH IO hang, WTE[HERH,
SEFHE, MEFEERLEREN . WTFNAKRHA, —IETRBAZEE, BAR
im, #IF, N TER LENRESRIEENSRTY, BNT—1MEFEE, &
ERERER, SEXEDUSHERT

&E, EREEAERSZEWIEN, UARBEME 10 LEELEIFAIMTEEE,
XFIERL T A

DADI

. {$/H PZP?S'UK

“eee
..................
.....
LRI

. .
zk*"’%r M Raw Data Index ﬂ

X BR[O, SEFIRFAR DADI X—IRA, EEIE N4,

o 5 P2P A

TR SMENFIEHIESZNTER X, XFERSHnEEENEE
RENER, AEEDBERK,

misd P2P FE, JUK—&DENDERE, S—all=mcEBr—aFcE
HIEIRERS, eMEaLIeREREE.



92 > MBEEERRLESE15H

. PWEEEE
EHF ERAREHENER, TREENNNHENRIREEEN, Eha5R
EERZIm S .
0 DADI MITES4nd e, RIBE—H, WEIRHITESE, RO MEET.

o FHEF
EMROERT, HEsEafE, DADI KIEEMEGEEANEIA, X
HEMENEERRE, BASSHERHEEN, BRT ISZIRAVE
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| & Web REEEFPENZTIREE Pod HiRMRS

HEZFEFERALTR T
MERBFRZFERAER KRF (REF)

51F

FHBEARBRBIXFENER, BEIMAE T —E Kubernetes &2F, ARF
YRERE N ARVEHR, HINIZETEO L L RIFER? RER. BF Kubernetes B
CHILE, FMNTUERSHNRFELR ES— P EHSHEE. IRANBFERE,
ATPBMEDEELRE, HIIFEERE Pod. MIRDETRIKFIR, BBANN
worker node BWRUFXIEART ZLEE, 1ll0), FHIEMEI TR RARHDE
15? XNMEMAER, HNTLUERRD ZFFAR—EHITRIT,

BRI IRIER AV LR B M H R SERAE PN R APk AL . BIFAZKIRIC
A9, 2018 AURIEW 11, —RAISALIEUAZEIT 2135 12, HI—HETHESY, 8%
IR AIIENZ Z 2B ENRS, HENAMENHENZEEFN—TPE,
EXHIRT, HNEBRINEHBE, 0. S[/MmAF, REE, £BTET,
SRR, NAKRM, NARKEFEXLE, ERBAIEEEIX MIEMmE, &R
BEASZLENSE. IEASHEMSINIEARAIEL. WNEEZEMERFXA—
MEANRES, FEEILR dev—ops EEMBMENR, MIMERKZELE. BRS
MR, KEMZTARIZTHERE, HTAZEZHEER.
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Kubernetes BY%EE]

Kubernetesfig#5a} Gl 2
X
{53
LIRS

. o O
[ omespen | | ot | P o %;
B S (= WA C
Traditional Deployment Virtualized Deployment Container Deployment _ _ O/

[ R EHRAR:

[ CLouD NATIVE
COMPUTING FOUNDATION

1L

ASEAYUSE, FEXNEE, HNFENEEXES APP BERRIRIT.
XEBBRNEZNABERITDH=1MER, ERHBE, EUNBENERIHBE.
BEETERHE, EUVEEE T EFNRESTENE, BB TS, FoE
RRFET KERFE. MERHENEEMNBELNRBNLEMNERT, BHT
FREUNBRADR. HMNRFBRIEXA—FEMELETH. BRREERSR
iFHE—EER, EWEEMNERE—7FR, HNFE2—MUBINBK, JelldT
BEERA, ILRFXRRMTLUEFRERRE, BMEEERE, BEEEZREN,

EIAMAITAIERY.

IBE5mse

ez, BEIFR[H Kubernetes MIBIPEIF 7R, HINERFHNEER
HRIR N2 2 X A9 «

o NB: HMNNIEIME EEMNSHEXN SR, FABELAUMEES
KEMBE.
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o U B—XELXERFHTUGRELE—FSEEN, KHEbETHIT
HIEIZEE

s BF: ANFREINR, BEIXKERT, —STk, T=mK.

o RE: REEEMREY, EREARIX, HNEREATH. 2FEZRTH
HENZ1 9,

o B PAEES AN, L “REIE, INEERF.

PATIEERF R, MLRBR. IBEHNNSRIIFZESSRNER., KELER
B EA—NRERENFHERAY, REEETEMTERNEZRETIREMNER.
Demo IRAFIZITRIFINIE, EEXLGR NANRET, SMRENCRENSRE
ZiE, BEATS. ARz, PRENTIEARBESMENMETHa. B,
CRIEEHHAT EERE, ZEEAMESERNEFNE. RORENVE, 2
IFEk, EERERRAFBENERIRSS,

3 0 o
BIHE , BifcrashTEATE... CIAbaba Ooud | 5

REFEOOM?
CPU throttle ?
KENARZE
Tl TEX. .

BRTILAOARERREL, RECHIRENAERNSMERCDE: AFEAES
HHY OOM, CPU quota 2ECKDSERY, HIZH throttle, REHEARE, MHLNAT
EXRIE LT ... EEERZETEMIHESEMMRETRERNEHDSHAMTEINTEL
EE, XLEEIHNEAMEFA Kubernetes HRHPIRRIFELZHIEZN
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=[] R

REK

=)

RS EHITENA. ENRMSART: WREEPERLY, BBaSEEL
7T HER T . FEHMNAZEN, BEFTEEEBE. HXFREFR OOM, CPU
WIFH throttle, B(JoTLUEMBAIE S E R D EAINEREFE.

= I,

fSEEStability €2 Albaba Cloud | QR
FEENERES b

apiVersion: v1
kind: Pod
metadata:

name: example

=2 spec:
\; B containers:

- name: example
image: example-image

49 |59 resources:

limits:

= cpu; "1" — ﬂ

x A memory: "200Mi"
e N llll' lll]

=

Node

RIFENEREVIERBE NN BRSBEM TEAEM, N EENTS: 842
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AI ti ==  Monitoring
erting Svyst :
System | Co-Location |

1 I

:I.

| Infra I
IInspectlun Network I:

BB—SEBRAY k8s A= EEEF H R IR A ML ERVE B
1) EHE—NR, 21X node/pouchd BYKHE (pouchd AT EBAI— N2

il docker Y281 AR ) node #1 pouchd(dockerd) £ k8s & EF L I FE Mz iTF
&, node fl pouchd FEMNRERRSEEEIT. bl k8s FAEMINAVKEEM,
node # pouchd FEMMREIKIEE k8s KIEF A FEAZOAIERS .

2) BTAE k8s A%/ L HEIRAIKEE

ZOHERE , RN ET BEMEM, XEEEYREIF O Master, B
kublet , REIFLEFME Etcd FI—METRESKRE, URIRBUHMNNENSSE, ©
RS ESEFEHNNTER. LR NFEEFEBE, cpu EAFEESZ , ip 28
FHEPRE,

3) EENBINBRM A SIS

TESCRRAT k8s AEF=EeBf i, SMEMKEIEE L, tEaiFk(I8 cmdb. ip PERSR
ipam, EEREFEIZITITAIIMNBIKER, LLINFME. WL vpec FF , S IRBINHER

ERE,
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4) BE— 1 2FEHRIKE

k8s WERBREF M, RTXNI, BRESMINENIZHERERFARANESE
=4, SNXERINAE. BEMIFREKUIESITD, XRIMERIEDIRRTNERH
17, RIEBEENRE, ARNELEENMENSH.

ITfEE B RAT

SRBANRKIERFHENAZN T KIeMEKE, BESHEXNKIeZ [FRI4E
RFITOIMIRER, KU k8s LB PBEMREMNIE, FEBRENREAHIRR, =
EENEREN, HEHNBIKICHEREREEOE, FHISHHERER
JRE

Rt XEEREBABIN—NFH/EM—MEE, ZRKNEXE L RREER
HedfaEFhEE, FHEERKNNE—F, E—PANERERSP, XHFER
AN, HANFRMEBENNRY, — P ERAAR. WEFTEXNARIE?

Control Control Platform Observation Platform Product Layer

Tenant Mgmt API Server Access Layer

( Alert Manager ] (Self—healing Operator) Monitoring

Security Ctrl

w Data Analyze
Inspection

Mgmt § .

‘ [ tsdb ] [ SLS ] ( MNS ] (MongoDB] ‘ Store
Self-healing y
Mgmt

‘ [ K8S Export ] NPD ) [ CMDB ] [ IPAM } ‘ Scrape Source

AENMKENERANRRER, CELERRNSSMEEEAIRE, HilEY
FFERI k8s export, &H kube—state—metrics, BEINEEN EXRBRESHEX npd
A0, B0 export HH, STLABIFAIRTIEMXESFHY promethus ), EFiXL
B RRREHIE.
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BTHEXREZRE, aSBINENUEE, RMOBTEHER, XBD
metrics fFEZEIE T promethus BIEIEFE £, BEHRMNNEMH, FH(ITLUFMHEE
es, HEDEME E, XEEHIIN pod,node HIBFKAITTLIZEE mysql &, BalLlEF
£J mongdb 7, 1#ZEl freeschemas,

HIEFANZER, HFNATUBINZBERHKICNTE Y . BIEHAIIa958
EREEMHT, BIIEXEMT—E serveless NKIGITTEELR, BEBRAEMNZE
ik k8s RAMBH AREEH BClKIRZE., FBIEILEIIKIeESR, EXiE
HE, URBAGIZEETRES.

EBEY api FRUEENEEN, EXELENSHTR. Xy metr=
B. BEFMNATEI L, TICSEEIIRE, $UENFE, HENSHT, E28 kE
EEENEIE, BEZEMISFFSE, LLNFENNEAEIZEX—3R, ER—H5R
15, EENBEILSE MBI, MREAMENER, WRFHEbug,
MNEEFV VS EMFEMIER TR, AREIIFEBL —ENL2EHIREE, W]
SRR, JEkT, MEFX, URKERBILSE, HOMmFEEmiE . X8
ZENTHIEE.

FRPIMI3ZE

BIMNXEENBANNA, SUEMXNKieFERITRZER, HNEU
EHEMNBERENZENG, FOLFENEFLEPBERT RERS, tLUIETF
promethus BISMRERS, HNFELEBERMNETF grafana, =& promethus
RMHAY promgl 8k Ul RECE mfs ., BEEFMRIIARE LXERk, BOIFBEER
MEE—EEFNFRIE—NAONERF, AXETUBRFNEERE. FF
AIXF AR, HBEXFERLUNERRA, BIIFEKIGHTAEE, EAEER
BH, F2EABTENKE, BEKICTEIRE, RENWSHEDEAFR, XL
TEAEFNERE, BNENFT—HANKEREDAESIRFEFNRBEN, taBF
B3 —1image, TUBEFNIXIFEZIES. AkXr LEBESRTE, BRTUE
yarm 3¢#& UDF MU/ ZURESIKIG o
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BIBNESRERM—ER, JLULRAFREIIECSAINER, KafhEAR
#TRVEXECEFIEN T B CRIREMKE . tHIliE sre FEERTENKIEHIZHEE
2, CHXMNERE, BEE, URESNER. 2/IMXERERENESEN—L
ERFES, NAtE—ERBAERRIFFERRA, REEXEBMEEN—DEEM
MBE. LEAREBRAERELSTER T 1588, BURX MRS RETHRE,
FEBIHITEAEFIHRERSRRAFKRNBERSHEE. SEFXF—LEIEEH
S EIRIEWNIRIRAIRE DA HB EZ 2R

Inspection Metrics Alert Metrics Self-healing Detail Overall Optimization Metrics

...................................................................................

fS—
Ul(Graph)
Users

Configure& Rule&

i event event | Self-healing
Develop Inspection Image
<P _’ Inspector Event Operator
Contro Center
Configure | [ Monitoring rule [ _ event
<P Control N monitor —

— —_—

4% 5 | ZERTIR TTHFISEI

BTk, BIBE-—RXNKIFIEREIENTESSIMAT, AXTEH, i)
&, BH, HMEI—DEMNPD HRVRERFRESH metrics FHEZIEUE
EEd, ENE11IE k8s EEHAY pod,node,event &K, FEBKAVCERIRERY
FHLURIINBRENEIES NI, BEAREN provider FEiAF(IAKIGS | ZH,
XN [ZRE— DM KIESHITRAEITE, BEKKRER, REBY
FEIEKIEHERFEEIARNFES . BB opeatator BJLAZEK watch EiKia
F4, BITERAEZEE controller TRl EENBER. XE2—F%. )—FKE L
|, HNEIEKeNERET api #THLIET, R NONERRES.
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External System APl
emdb Answering reliability Alert Insight Root Cause
assistant Sereen Framework Dashbord Analysis
nspector Engne
TnspectTask Scheduler Tnspect Task Result Anomaly Detection
[Tevent | [(po0 ] [ mtastore | /
Data-
Wapper [ [veae | [ ® |_' [ s ‘ el heaing operator
A MySQL

Podécontainer
Migrate controller

Node Repar
Controller

Monitor System{] SDE}

!

L

N
T T

KAG LSRRI

HANEHME— TR MR REK A AR

MFANXPDREE, HXKLHITTIHEET, TERNTHEEBRAIKICRE
FEZl sre FizfFS, ENFHNETUBE—MEEKCNFE, XFiLcEEFT
DIRIERIRRFEHNFEENE., ANXESEHSXEREMEEBREER.

ASI |nSi9ht O BPFER /7 monellBR AEENAE B m‘_‘f*}_‘m
<
Q #KBinsight- FLEFTRHEI SBRRTAEIR W AL R
L] [o (%256
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k8s SRz UN{TEI KIS ER AIOPS

&E, BNEBFKGHEERED k8s ZHFEEELT—MAENME, &
REARRIUREMA AT, XEHBICKIGS [ ERHRMKICERS|Z, ELHE
i, HANSINEERR, SINERMR, BIHRNEFTHIERD, sIANSFIEFH
Sy vanp =1

BREAMIE, HESHINNE k8s miAkAR S EEAIS TR ERRIFANNEIEF
afla, tball promethus, FEAIFT LY B ErIZE, Bide X1 kafaka,blink i
SCRTITE, AL LTE=HI MaxComputer 3t 2118, FIA tensflow ZHHA
FTFY, AEETHEFRMIXEHEER, BUERNNEEERIE LRSS, 7
HEZMBARENEXMISHREER, tLNEERN, REDH; B, &L
XU BHRNEEBEEHMNANEEFEIINERA5Z, EREENIRE, =nE
MEE., EXE, TeRKIGER, ®EEBMITSIE, e LURHAISS BT
AIEIEN, LLUNAZR UDF, SRZBIXF—MA, &M@ AIOPS,

Rules Update [ITs1=1s (V][54
Rules Center
Control

K8S
Scheduler System Data Platform /‘ l \

Inspection Engine

Data, Schedule, Control, Ops
Closed Loop

K8S

Cluster Update e

Biz scenario Data Self-healing
Exception Root Case Feedback Execute

Detect Analyze
Event Cronjob .
/Algorithm Framework Services ) Self-healing
Center Realtime Engine
Event Process

Serving
S
User UDF 7%
~/

\>
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| (H Istio BRSNS ERFRIIRS

MEABRFESIIEAER 47T (W0IT)
Backend Architect UniCareer XUiRE

BIXANER, RRTEFE—TRUENTATEEMHNZSEL? BEAVIFK
ETA? B, —HME. KERERIFK, MEBERE—TETE,
BERBHT— P EHNARESH S HII6)RR

Fom, BTWSNATERABSHESKNERIRAR, BANT R
[ERNSIERERT, XA RRSMFEERIE LS BHAENAIEE; SRR, BL
BHEWS, BTFelEHYE, FSEREAHIESIERX, BHEEFX—LNARS
BREENS AT

F=m, SRIMINKIERED, Frle—Lx FRENZEIN. SiREBE
%, FI51TIEEbEIEEERF 2 BIRYREIERAY TIEAKRIEE, AR AKER, X
RPUINE T IS ib S SR EFHIN A ENISF RAL

6 o

beC Cloudn,

Why need the multiple regions/clusters? ot oo

1. Business Continuity/Disaster Recovery
2. Geographically distributed end users

* Reduce the access latency

* Meet local legal and data regulatory compliance
3. Lower barrier to setup the network connectivity b/w regions & clusters

Region 4 (Other Cloud Provider)
Region 3 (ACK beijing)

E Region 2 (ACK hangzhou)

i Region 1 (on premises)

I cen

i ( Zonel Zone2 Zone3 i Zonel Zone2 Zone3

i =) =] =) ! d

| I = =)

; | Express 1 | Lo

[ | [ % st : L [

Low Latency Low Latency

TS ithig 2 2B X F ACK ([ =EF 28RS Kubernetes FIEHR ) SRIZEKE
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47 &EBRINLE, ACK IRBELESKSMERIIMEXAY 18 NMbEFE, XX
FT-EEBIMEISHNERZEFSETERE WSHIENE KRR, IR NA
MO LUMRE S ACK LTI Z EEFNEIR,

ACK: Alibaba Container Service for Kubernetes

Available in 18 Regions

=}
g oo,
% 3 T : China Mainland @
= — London )
US West @ 1 — z .:: t Japi
UAE &
T O
P B
S 1|ﬂﬂ0neﬁ
N 9
9 Australia

FFB Istio RS MR, FHAITLLEIE Kubernetes £8f FEMANERS ZEIHR
2, EFHKX Istio, FIE AR ACK IR TIHLY B SEm AL
BANEBANAE:

1. HMNEFEREXEMZ b, SR TIIERMNEMRS . KFRHIE Istio t
XhA R EmH—EFRAGEEHNBEFERERHFATSE, EUnHR
IRERBM Jaeger HXIRAFFHRBEEESHIEFMESBS, Prometheus AI%L
EFMES, M ACK Istio FBEMHEBEHERRS, BETEMRESMA
AIBRSSHEST

2. KM—BEEMBRERSMAER ACK LAY Istio, EAREXLRHSEIA
—LREXE, B Ul BFamE AP AEE, BEE Istio M3l
EXFENESEFPERE. RKESHIRE S TFAMNERIREENE.

3. HANRETIREEEBEES, BT Kubernetes 5£8F, FHATATLUE ECS &
HMEERLEI— Istio BRSZMIE S, XAFT AR NI A EIW LRI B, &
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iFBEIREFE L. thoh, Istio 1 Serverless Kubernetes @X{EZ#,
REILT == ECI LAY POD, oI LB Istio FIFEE MRS 19 = 89 Pod £
NERKEEMZE—SIE,

4. BEFWE=NEERNMEEES, HNLM T SEEF T Istio B, BT
Istio G &R FRIN RS LI BBXEBME —E1HE,

Istio on ACK

API| & Console

Integration with Alibaba Cloud
services & open source

Control

Plane

. RS
- ;
Tracing Analysis ge Iﬁ;sp‘:ﬁg; Y 4 Cemﬁcaﬁa
Data Plane
Cloud Monitor
Prometheus+TSDB Pod ECIPod

Log Service

Grafana

Kubernetes

Serverless Kubernetes .., Expansion ECSVM

Multi-cluster

XIF B Z EERIR, — P EEIFREESIFRSHTIHEEL . MRS
D RIEREEAREMELA) Kubernetes &8% £, BIaIEIS ML RAVEEE £S5 5IET
T servicel. service2 LK service3, 1&g Locality based service routing JEI,
ARl EEEF A9 service 1 2T55BMBRE—ithisl LAY service2, FEI#iE, service2 tB
2fftsEipa)E—itbisl_EAY service3. EF Envoy 12{tAY zone aware 8873, 7E Istio
i, SRERSIEASRY envoy FTEMEEES, ELESSENERRS, FHE
mEMsERIE,
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Feature Request for multi-region/cluster
- Locality based service routing

[}
I
| i
ot | Ingress | | :
=l I Gateway v I H
User1 from ] - -

Region #1 1 b Service1 | | L Service2 | | [ Services | :
| i
' _________________________________________ 4

N

ONS

N

Globdl DNS
MRegion #2 T TTTTmTmmmTmTTTTTTTTN
. 4 Ewoy | | _Envoy | [ Envoy |
A '

L) Ingress A ' '
User2 from Gatoway —+— ¥ v
L[ Servicet | B[ servicez | | [ servicea |

Region #2

M E— B AR S HIEERT, Istio on ACK BEBSIE IR SiE K& B 242
RIEESNME., B, MEEhE #2 19 service? FIEKEIGK, £ ACK &
oI LAiEid iR & B HPA(Horizontal Pod Autoscaling), f#REHIFYIE R#HTT pod
A B higa .

Feature Request for multi-region/cluster

- Automatic Failover

[}
I
1
I
1 Envoy | Envoy I’ | Envoy | 1
= ] Ingress || & A :
U_Wl_ : Gateway Y h
iserl rrom
I
[}
L K H
TN
ONS
N

clobd bNs
e
& CEvey H [gwoy H [Envoy ]
A

|
i i
| I
|
oy ! Ingress | | . 4 ‘ |
User2 from | Gateway 1 vy Y 1
Region #2 | b Servicel | Service2 | [ Service3 | :
|
I
}

REERIR, Istio 1.0 FFIARIRM T SREFEEREN, BU— M EHFEHKERE
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ZPEE LIRS, FIIREXLEEERA flat network, Pod K& E@F H Pod/
Service #Y CIDR MEEREEEE.

27 Istio 1.1, XMBE—=HIFERAEAMESISF, BT SHHFESEBAIN
(EiB=, BIANEREZBLiAMEEEIB, Pod/Service #J CIDR MERBEEE, XMiE
RTNERZ @R ERBEBEX/IMRENAMIG, FrLA Istio 1.1 32H 78 Istio
Gateway RS ZER N TEREB S —

ER—EHFET, LTIERLARMIAE0, T Istio FIAFKIR, HMEEE
Kubernetes IR AT . X Istio B9 Virtual Service. Destination Rule &b R
B, MBRIERNER—H.

tE5h, Istio 1.1 FFia ¥ Mesh Federation 8871, tEi 2o LIEES N EEF L
FZEEE— Istio NE=HIFE, FEBIMEHFERSEERCERENNRS KSR,
BIT(ER Istio k. AHERIEPBMANE (CA) LUIKIRSES B ServiceEntry, TJLA
BEN R EEHMR— M B E AR —IRS MK,

Istio on ACK E&1EiZ A Operator 3 F 7 B—1=HIFEAZ, FHEITH
KRBT Mesh Federation BV #5,

e B

Istio multi-cluster patterns o
O PEN SOURCE SUMMIT

- Single Mesh Mesh Federation

Istio 1.0 + Single Control Plane
* Support for  *  Flat network
Istio 1.0ends * All pod CIDRs in every cluster must be

on June 19th, routable to each other
2019 + Pod/Service CIDR ranges must be
unique
Istio 1.1 »  Single Control Plane «  Single Control Plane »  Multiple Control Planes
+  Flat network ¢ No VPN network +  No VPN network
+ All pod CIDRs in every cluster must be +  Inter-connectivity +  Inter-connectivity
routable to each other through gateways through gateways
» Pod/Service CIDR ranges must be »  Pod/Service CIDR +  Pod/Service CIDR
unique ranges may be ranges may be

overlapped overlapped

£ ACK IzHla L, RIEHMNN—LRELEURT EEFERRSR, BT
—LERNEESHK, LUISVRERRNEE, XFERAFPRITURERE—F
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Istio, BT, BTLUEFANE LIRS A6

Simplified Installation and Configuration

Pilot Setings.

s g

Gron dobs Gateway settings

1 Craats a defautt ingrezs gateway

EEZEREENE, BUEENR, JLURERGERASEREREI, FiEERNAY
KILEIRFN T2,

6 o

ubeCon  CloudNativeCon

Simplified Installation and Configuration (2) Geseumr

China 2019

Multi-cluster same control plane mode setting

© Not enabled
Use Flat network or VPN

Do not use Flat network or VPN

Step Status

Pre-Check pending
Create Istio Resource Definition pending
Deploy Istio pending

Deploy Istio
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LI EXEEED, EeaSu@sLiaIe? Bi#lE Istio on ACK E1Z{#AT Istio
Operator B4, Istio Operator EX T —MEA Istio EBEFENEEXRIR, HBI
EXTHNEENZKIR CRD: Istio 5 Remotelstio, #id CRD ki Istio =AY
EARHS, SRS AENRE. S5EEES,

F—Mz{T Istio =HIFEAY Kubernetes 58f FEBFEERE N — Istio ZXEHIE
EXRKER, HhEEEX T -—LEESH, NSBEARSHaIN0. SEEREE
BRI, XA SERETESIN. 2BBH TLS AIESE,

MAEZEFE—ZHFEERAT, AE—PEERMANEE, #HEX—
Remotelstio REMIEHEN KR, BEEMNEXECREE, GIUEEEREmNEN
sidecar as =A%,

Custom Resource for Istio Operator

Each K8s cluster running Istio control plane One Remotelstio custom resouce is
should have one Istio CR(custom resource) created for each remote cluster

£ Istio on ACK L, @i3{EM Istio Operator, SIFEMXIBEENXEIR, 1R
H—1MsEMREEN, iZ Operator = BahthAREFIVIRSLALE EF AT IR
. WFEF, Istio Operator (T SEIRE A MERER Istio BEZ b, BE4L
EIRIRERRY Istio AHERE, FIRMELHE, IWITZEEHRMXS Istio = FEA
HH9i51E),
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6 o

Multi-cluster support of Istio on ACK

SOPEN SOURCE SUMMIT

- Flat network

mTLS Enabled/Disabled can be supported
Create/Update/ I

1
Delete
Custom
— 3
ui/cLl Resource -+ Istio Operator

=== e
stio | : I :
Control Plane | Pilot Mixer Citadel Gy | H Citadel =y H
1 Injector | | Injector I
L _—— ——— " s, 2

[ ! ]

[}

) 1
Isto |
1

1

Data Plane App App App | | [ ap ] | |
\e S T T T ——— e )
1
Istio Control Plane Central Cluster H Remote Cluster
> Gonnection

———— Application Invocation
Flat Network is required for all clusters

B* 7 Flat network #2z{Z 5k, Istio on ACK BT R — = HIFE T @ Mx
HATIEEMN AN, K Istio 2, BT EIY Helm Chart AXN#HTERE, BED
TRENSHERELRES, RERMNABAFPN—LREG, XMARESZHE,
BEEEFRERPSCRMIM, MBI Istio Operator KT Istio BHEFAIERE
MEmERER, SHFLERE, FaIMEEREEE.

S

Multi-cluster support of Istio on ACK pmpiearo
OOPEN SOURCE SUMMIT

- Gateway Connected

Create/Update/ |
Delete 1
Custom mTLS need to be enabled
Ll ) .
uircu Fosouren Istio Operator :
1
1
1
1
___________________________________ I ————————
r ) Voor 1
isio | | | H i
Centrol Plene | Filot Mixer Citadel oo ! 1 | Citadel e !
| Injector ! 1 | Injector !
I I
| oo !
] Gateway i | ' »| cateway i
| VI I =~ _—___ S .
mTLs 1 mTLS [
|

i e \
| 4
s | Envoy oy ] CEwvoy | Eeo (i | e CEwvey 41
stio - 1 1
i 1
Data Plane | App App e | A ][y ez [ e ] I
1 [N
LS —— e J
Istio Control Plane I
- - P Contral Clustar Remote Cluster
5 Application Invocation Y

1. Flat Network is NOT required for all clusters;
2. Cross cluster mTLS requires one shared Root CA; 12
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B ZERERT, NARSKBEZREAIME E, Istio on ACK ZE
AXFFRSHMIE LD SHEE B IE? (I8, Kubernetes 2t 2 MRE
failure—domain.beta.kubernetes.io/region #1 failure—domain.beta.kubernetes.
io/zone , RATFIRTT mPERYIBEER .

Istio Operator 181Z Reconciler BRI EIMERSAATENBEES . XF
B PMIRSBEICKIR, NRKBEHIEERSEWITAIMEEL, Operator iRE&
B ERENEER, #FHEEEHIMEE FAIRSS .

o
-wr

How to enable locality aware & failover? g

* Kubernetes reserves the following labels for Nodes:
* failure-domain.beta.kubernetes.io/region
* failure-domain.beta.kubernetes.io/zone
* Automatically retrieve the regions and zones info, and populate the preferred
failover regions if no specific region is provided

LocalityLoadBalancerSetting.Failover

Region 2 (ACK beijing)
Region 1 (ACK hangzhou)

localityLbSetting:
failover:

| Istio Operator - from: cn-beijing
i (Reconciler) to: cn-hangzhou

Zonel Zone2 Zone3
=] =) =)
= =] =} - from: cn-hangzhou

‘ [ ‘ i to: cn-beijing

https://istio.io/docs/reference/config/istio.mesh.vlalphal/#lo
calityLoadBalancerSetting-Failover 14

EREHNIER UniCareer 9=, BEMAIEEER Istio on ACK {#ESithis,
ZEHEMESEENAER. BASRBENA—TERNISHS  HXEREFSET
WEEIREZ O, SAFESH— T ETIXLE) R A Istio on ACK BYA RF—NME R
Demo,

F65kE—T UniCareer MIWE1HS . UniCareer E—REMEKFEMETIRE
WAETHEMHFTFKRA E-Learning RIVAEFE. EHNBH=REITRSKEILIM.
M. BUM. RIMESIERAIB,  SRPARERESESNEK. B, BAEH
B, ARIERIFER, FENFIREER T AENRRIESRZENHIRS . B
TEFIFRSIET, BINERRIRBERNE4AR, Unicareer R REIA&FF
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IBER T IE=IBEERSS Kubernetes, TILEMZ £, BREE—ELBAZX
BRZENMRSRELSR, IFEITEES Kubernetes JREEERL

Customer Case Reference - Unicareer

Business Scenario Key Problems
= Serving global users including China = Stable high latency across regions.
Mainland, America, Europe and = QOccasional extreme latency due to
Australia, etc. cross regional network fluctuation.
= Existing K8s Ingress is weak and
= No dedicated operations team. inconvenient.
= Multiple programming languages
= Need one easy-to-use microservice support.
management solution for our full = Decouple application logic from service
chain of web apps infrastructure.

= Need to integrate with K8s ecosystem.

15

XS R T, UniCareer 1827 LA —L£420)20 .

o SBithisERE N S EbIS e —ENSER;

o B RERRESHLAIDOERERIFES;

« ZHIEAII Kubernetes Nginx Ingress Ih8E 55 , HF Annotation FIBC &
EERE , MRS B BB,

o WS FTARANIRBENALEAIMIRS IBIES E | BIMER Java AIpLETT =0
Dubbo. Spring Cloud Xk AREKRERSBIZEERIFINNES Kuber—
netes [RAEEERL;

UniCareer 1£ 2018 FiFFIE%HRT Isito on ACK I2{EAIRE 11T T IRATR S, &
ZINATTLUNLLT 6 NEERIINEE RS EEED .

o &L Istio ERZIZHELIR S anEHAVETE
o imZimAY ST LM RENRIES
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T—LERNHRIER T RIFAIEFIKE;
o BETERUZEER , BINERENESGIEFEEERIY;
« BSEHTHR—REEE, ESTSZRER, AILMRER] &PIL;
o REMAXFFRRA, LUETLARISRISHKEFHIRE;

Benefit from Istio on ACK

@ & EE

Simplify the Istio deployment Integrated E2E observability Improved user experience
and operation, etc. with Alibaba Cloud services for common scenarios,
e.g. canary release, etc.

gk 1 022
i TYY ow

Assisted problem determination Unified traffic management Compatible with open
- Automatic configuration for hybrid-cloud, multi-cloud, source community
checking and recovery and cloud migration
18
TEIEIX M EFNERIAE—T UniCareer XBRISE

6 o

KubeCon = CloudNativeCon

Services running on cross-regional K8s clusters Gorasomsmn

Europe "." Beijing
e

gy
~ \ A j
: I 'y Frontend BFF (+ Cache)
k Istio saxewa st € Eareway k :
4 A :
. ‘

~
A

Amer:ica (Ve Hangzhou H
: GEN ;
‘k Istio Control Plane

x,
‘\ Istio Control Plane | 4= I
— o

Istio Gat

g
=]>

§’1"

v

ARy
ay Istio Gateway

L» = —
‘ ’ Frontend  BFF (+ Cache) Service

DG
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E LAY 4 DRIRAE 4 Nibis, i AIBAIRE X ELE Kubernetes 2%,

EIAFRAE, A ithE,

IEER T — mesh, 2RI LIAIA

B9 beijing #1 hangzhou AT mesh S,

s BUEL (WERBIK ) K25

o SXH Istio FT BB Z

S v [y
R0 E — 5 H FEIAH

o R EREHIFESZE—EEFH T EE remote &EE%;

« FREXKiRBE DNS 5%

BRHEIEREZE

endpoints, FEE—/MBEFISLEIE

£ lstio 1.1 [RESRF 7 IXINLaE

ZLEFiFIGE], GRPC Service 5 DBxE

T RIS E 9% &2 Kubernetes 528

iT Istio B9 Locality based Routing I 88 & B £l A< ith
#B8 down 122 f[5 o] LA failover R Elfbithisy, I
. Frontend + BFF(+Cache) TER i 2B E 43

SME , (NFE IDC FRiEib i AT ERE .

Banlsigitig e ot | IDC 2B E | MEENE=NERBEEH TEELE
HNBRE—T—MRELZ 589 failover B9 demo:

Quick Demo

6 o

ubeC

North China_

Unicarrer Online Course Service
running on ACK Beijing Region

Frontend Course Ctalog Course Detail

Service Service

SOPEN SOURCE SUMMIT

South China

Unicarrer Online Course Service
running on ACK Hangzhou Region

Frontend Course Catalog Course Detail

Service Service Service

rigger Auto scaling

17

B+ LA beijing #1 hangzhou i 861, R EIJLEBFIMEENEF Sk o

UniCareer BN A |, Bk N HB S

ERAHAY API BRSS . SAHEAY APIARSS down
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B,ZE,
Zine , NRRS

=E, BE—

SEREH failover B|E&Z A API fRSS
LENLLEK , BTFFRET HPA, API RSTEELBm:T S
T Istio on ACK, M E 0.8 Kk A& FF 88,

o EIIMRZBERAEZTE

ETFHXRAE,

£ ACK LR TETF Helm Chart IESB 1z 4 EI1E, BRELREFRFERESESY A

WEFEES

NEEREENEGER., EIHEM L,
1k Istio BERIEREFNEREAEE. LB RPEFIRE

a0

]]I\}”

EERFBEENSENEE. FERIFMSIFEER R,

SUMNR A E TR TR .. BRIt ER Istio SEMIRS
Istio on ACK #H T Istio Operator, &
SEEFR. LS

& ©
CloudNativeCon

eCon
OPEN SOURCE SUMMIT

Auto Pilot

Basic Install & Minor Upgrade

Yy
HELM
=

Seamless Upgrades

* Automated provision

and configuration
management

* ACK provides one-

click Ul page to
simplify the
configuration

Seamless upgrades
supported

ACK provides one-
click mode to
upgrade

e ACK Istio Operator

¢ Istio community version

Full Integration & Lifecycle

does not cover storage
management and
maintenance

¢ ACK provides the full

integration with Alibaba
Cloud services including
storage, tracing, logging,
etc.

ACK provides
automatic config
tuning, abnormal
detection and recovery
ACK provides the
multi-cluster
management using
CRD

19
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| BN EEHROFERLBE: GPU H=iFE

EZFREFEBRIAER Kil
ERTHZFERATR Fix (BR)

GPU HZiE - B EBHXBERESE

BAIAHATEL= GPU

Gartner X2k CIO NABER B~ ALTEEEM A 2019 FAHR S VAR
#HE&, mAA Docker 1 Kubernetes ARZRERAN Al {21 T —METHI T(F
B, B GPU MEREISR—NKRD, #TREMSE, XEReT GPU RIEFIA
FETFATEEILAE

EIL2IKEEAY Kubernetes &F2RARSST AEREM T Nvidia GPU F28EEHEE
e, BRBEHEE — GPU ToEBE— 1 BR. XTULTERITFNIREME,
WRER GPU NN AASHKEMNAZN; B2HT GPUNBSRARE, X8
AF#EEEd S GPU 28R GPU EA%
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Why do we need share GPU In Kubernetes?

* Increase GPU utilization in the cluster level

* Reuse existing resource to improve Business
Efficiency

* Fine-grained GPU assignment to improve
flexibility

AREE THEZ CGPU MERHREFRX.: SR ESHRBEFRFITNRSH=
B—1 GPU kL, #migs&Ei+ Nvidia GPU BIFIAZR, MXMEERME GPU
RFEAIKI, XE GPU BRI S HIEEENHE GPU 2771 Cuda Kernel Z12#Y
5. EERLFISHFH=Z GPU, BEE2M4ES:

1. BE, BYUH=EZ GPU NNABREEZIE— GPU RE L.

2. B8, HMNXEXETCNRRPE, RBEILRENHERF BTN ARG
( EbanfE A tensorflow BY perprocessgpumemoryfraction SRz ), Rk
=E7F Nvidia B9 MPS, tB&%78 vGPU,
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H= GPU aIBkEk

. Is sharing GPU to multiple containers feasible?
« Scheduling =gk

o Kubernetes exclusive GPU assignment, can’t be shared

o Device Plugin and Scheduler make decision independently

« Isolation

o NVIDIA GRID is for the Hypervisor, not for Kubernetes whose runc is

default container runtime

o MPSis only for Volta and is not ready for the production

MR ER GPU TEE, BAI Kubernetes HXFHIRBRIFINA R, XE2H
F Kubernetes ¥13F GPU iX£H R R IRAVE X AN B ER ZRIMNANER, 7
EXFEARFENDE. LLAARAEREAPod A 5A¥KGPU &, XEBA]
Kubernetes BYZR18iR I+ ALM T RS ECAVICRFNIEA

EHXTIbEER, FARITT— Out Of Tree BIH= GPU BAESZE, %5 XK
F Kubernetes RIIBRIIEIETIENLE

« Extended Resource X
« Scheduler Extender #1#
« Device Plugin #l#l
« Kubectl B34 EHLHI
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XA GPU HEZEEY RRVFEE: FA Kubernetes RYRYY R AIFREFHLHISC
I, 3FF API Server, Scheduler, Controller Manager LAK Kubelet 24z B4
RBRANE. XHHE T ERAETLUEARR Kubernetes liRA ENBIXNEER, TFHE
rebase fURBFIEFEE Kubernetes ZitH .

MEXMARESERMEFRTEX, WDAREAMIE. TE %R https:/

github.com/AliyunContainerService/gpushare—scheduler—extender

RiTRE

AR

Design Thinking

Assumption:
o The scenario is for model development and prediction
o The number of CUDA cores and GPU Memory are proportional

o Only one GPU is for sharing

1. #KIBZE R Kubernetes Extended Resource X, BREHE2HER/NE
M 14 GPU £%&75 GPU 27789 GiB. MR =RER GPU BE+|
8GiB 277, ENNAKREHNE 8

2. HTARPWTHEZ GPU fUIRKETREAF KRBT S, FItnRT,
FF8RIEN GPU BIR FIRASBII—KT, hitERENRRERARE


https://github.com/AliyunContainerService/gpushare-scheduler-extender
https://github.com/AliyunContainerService/gpushare-scheduler-extender
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gt ER

Design Thinking

Principal:
« Easy for user to understand
« Only for scheduling, not for isolation

« Don’t change any Kubernetes core code

3. BBFEEENIRIT, F—LRARBPEME, FEBLNETHEFER.
BREMNZEFPIHINFEREE ST LSIEFZ Al KA LUEEERIE— GPU
£, tea LS AN B RRIES 7K/, FIAZE{LL gpu_options.
per process gpu memory fraction ZHINAKIEFERAE. IEA]
ZRARNEEATSELCEURFARETR, FEIESFERIIANISEH
HIA LB TN,

4. TMERNTENR
A8 it i N & & L Kubernetes #% /U B9 Extended Resource 918 1t,
Scheduler 95231, Device Plugin BIfNHILAR Kubelet B9 XR1t. EF
Extended Resource AR ZHRAVERIE APl XHFAFLAETRME—D
SJLIBENA R, AFRTLUERSE Kubernetes EERAXANEE.

5. REFMZRTBEENAXNYIUAESREAFF, ERE—TTRARERN,
IZF_EFT: BASETHE, 2A2REFDE.
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RITHEE

MENPNITIEELEENX TN Extended Resource: E—12 gpu-—
mem, STRAYE GPU 87 ; £ -2 gpu—count, STNAYE GPU £#, &&1Xi
MRIE, RUSHFHE= GPU MIENG . TEHEEARZRIE.

Architecture Overview

3.createPod

. Make the gpu-mem as extended

resource |
v | Scheduler

. The necessity of global scheduling AP| Server } — >‘_

° Leverage scheduling extender B

A 4 6. Bind(;;t;d’; node) 4 Filter(pod, nodelist)
mechanism e
T PU Share Schd Extender
A
1. Report Capacity 7 Allocate 5. assignGPUID()
GPU Mem * 4=16"4 gpu-mem: :8 J, binpack
GPU Count = 4

Pod Spec:
> Annotations:
gpu-id: 0

PU Share Device Plugin

8. queryGPUID()

YD INREREIR -

« GPU Share Scheduler Extender: #F3 Kubernetes B9AE=Y I, &
REERIEESS Filter #1 Bind FIIHMEFIT T = L2 GPU R 2B EHEM
%R GPU Mem, FE1E Bind BIITZIS GPU M EC45Ri@IZ annotation
1ICRE| Pod Spec LMAFEL Filter I8 &5 BLts

o GPU Share Device Plugin: FJf Device Plugin #l#l, £ = £ Kubelet
AA%RE GPU *19 S, #K#t scheduler Extender SECERHIT

BiFRiE:
1. "R EIR
GPU Share Device Plugin B nvml EEZi8 %) GPU £RI# & &5k GPU
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~HE%, Bid ListAndWatch() BRI GPURERF (HME _B7F) FA%
7h Extended Resource iCiR%5 Kubelet; Kubelet it —2iC#R45 Kubernetes API
Server, IR, METRBERHE GPU £, H#ESHRFE2 8GIB, MAFPH
RBERE. ZT =M GPUZRA 8 _2=16; ANMBEET R LR GPU £5E 2
ABI— Extended Resource 1.

2. RRE

GPU Share Scheduler Extender o] LA Bit gpu—mem %5 Pod BIEETE 7
fiZ {52 LA annotation FIFZZVIREBTE Pod spec 1, FEEITEITZIRIELEEH
BRTE2AEEEBIHEI gpu—mem 2,

2.1 Kubernetes BN B E R HITETBIEIE (filter) T AR S EE http /&
A GPU Share Scheduler Extender B9 filter 751% , X 2HFHIANAERITE
Extended Resource Bf, ReEFIiRRDEESERERERKNTHREIR, TEEK
FlrEsk+ EREBETRK; FILAMEZER GPU Share Scheduler Extender 15
BRRTEEESEYRARR

Architecture Overview(Cont.)

Filter
(1) Schedule Pod with gpu-mem 4 eL
(2) Filter Request (N1, N2, N3)
Kubernetes Scheduler GPU Share Extender

(4) Filter Response (N3)

(3) Check if there is a GPU card can
contain the Pod with request gpu-
mem 4

GPU Share Registry

N1 N2 N3

Traa| ey | = | me
8GiB 8GIB 8GiB 8GiB 8GiB 8GiB
e
GPUO GPU1 GPUO GPU1 GPUO GPU1

LA EEAG, £ 3 1MNEEMR GPU £HIT RE /A Kubernetes EE8f, 2



142 > MBEERERRESE 15

*2-8-4 =4 )FHEBEREFK, N1 HBRWLIEIE. M N2 F1 N3 T RETRIER
#HAGIB, NEKFENRESE, BHFEMAAESNEMG; BINKANBAERSE
£ GPU Share Scheduler Extender 317 X3 E, £ R IE+, GPU Share
Scheduler Extender FZ2¥IMEB KT EEHBEIAETK, EEE N2 TRITRILIZ
TREAE 4GB TRAR, BEEHEKKLEE, GPUO L5l GPU1 RE 4GB
NOTARIE, TiEABER K 4GB BIIFK. M N3 BRBALES2HE 4GB TTHE
B, BRXLaRRREEBET GPUO, #EREFEEMNFK K, AL, B GPU
Share Scheduler Extender R R o] LASCIUAS R SR 4TI

2.2 SEERNIBEFMIT R, MEZFEE GPU Share Scheduler Extend-
er B9 bind 7i&#475 |=#1 Pod MI4B%E, X2 Extender BEMINEMGEIS

RF&IE gpu—mem=4 Y, BOAFERSAWHABET R, &M N1 PAREIRIRS (8

« LA binpack AIFIIUEEIT R P RMIERER GPU < id, HEHIRIME NN F
E— T RARMN GPU &, LU binpack BRRIMEAHIRSRME, fI5BIEETR
RFEHEFMHERNNEMAKZRELH GPU ®, FEKEFALIYUN_
COM_GPU_MEM_IDX {® 7 & Pod HJ anotation #; & BT 1% F1Z Pod
B iEHY GPU Memory {EJ ALIYUN COM GPU MEM POD #1 ALIYUN COM
GPU_MEM ASSUME TIME {} 77 2 Pod Y annotation &, # B 7 Lt # 17

Pod FIFTET AYSEE .

TE. XX LR{FALIYUN COM GPU MEM ASSIGNED A9 Pod annotation,
EWAIBLA “false” . BFRniZ Pod EEENZIMIEES 7 ER GPU «, BEFF
IRBBEIEAET R EEJ#iZ Pod, ALIYUN _COM_GPU MEM ASSUME TIME X& T 15
EfTEl,

MR RIMDED R LIRE GPU BRFEFRM, WITARHTIHE, BEAR
HRE, BABEERESTE assume BIIEEINAE.

« AR Kubernetes APl 114775 =70 Pod RY48E
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Architecture Overview(Cont.)

(1) Schedule Pod with gpu-mem 4
(2) Bind Request (N1, GPUO, 1,2,3)
GPU Share Extender

(4) Bind Response (N1, GPUO)

(3.1) Get the best GPU card with
binpack policy

GPU Share Registry RS C0

apiVersion: v1
kind: Pod
metadata:
annotations:
ALIYUN_COM_GPU_MEM_ASSIGNED:
“false”

(8 IALIYUN_COM_GPU_MEM_ASSUME_TIME|
*1545485"

!/ / " ALIYUN_COM_GPU_MEM_IDX: "0"

LA £ B A fF, & GPU Share Scheduler Extender & 1 gpu—mem: 4 #J
Pod FI2 I HEHKT R N1 48E, BESHERAR GPU MTTBRIR, 9518
GPUO0(4),GPU1(0),GPU2(2),GPU3(8), He GPU2 FrfI R BERNHEZK, HWEH
2, MBI=THBESRMHN GPU 1, GPUO AIE R AWK RHESIHER X
EFMRERRDH GPU &, HEib GPUO ik,

3. PRLEET

L Pod fIT5 |EBEMISEHH Kubelet #EINEIE, Kubelet iaET = LEIEE
1EAY Pod B4R, EIXMNMIFES |, Kubelet 278 GPU Share Device Plugin A9 Al -
locate /5%, Allocate /&2 %2 Pod BBiBAY gpu—mem, Mt Allocate
5L, £tRYE GPU Share Scheduler Extender B9 REIZ{TIIMAY Pod

3.1 LT RPATEIRES Pending 718 ALIYUN_COM_GPU_MEM ASSIGNED
79 false B9 GPU Share Pod

3.2 1% # 1 H 7 Pod Annotation 9 ALIYUN COM GPU MEM POD FV#( £ 5
Allocate RIBHE— M Pod. IRBEZNFHEXMEMH Pod, KEEEAF
ALIYUN COM GPU MEM ASSUME TIME &FHI P od.

3.3 ¥%1%Z Pod RY annotation ALIYUN COM GPU MEM ASSIGNED ¥ & A true,
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HHEIE Pod annotation 89 GPU {5851 RHIME
BlEE Pod.

B EiR([E4S Kubelet FALAEIERY

Architecture Overview(Cont.) Gororsouct s

GetPendingPods

— e

Kubelet

Eny Var; NVIDIA_VISIBLE_DEVICES=0
GPU_MEMORY=16
POD_GPU_MEMORY=8

BRIESR

WMRIERE

6 o
DeBon GPU Sharing Capabilities in =4
u

KubeCon  CloudNativeCon

OOPEN SOURCE SUMMIT
ernetes O -

1. Install with Helm

# git clone https://github.com/AliyunContainerService/gpushare-scheduler-extender.git
# cd gpushare-scheduler-extender/deployer/chart

# helm install --name gpushare --namespace kube-system --set kubeVersion=1.12.6 --set masterCount=3
gpushare-installer

2. Add node labels for GPU sharing

| # kubectl label node <target_node> gpushare=true

3. Download and install the kubectl extension
#cd /usr/bin/

# wget https://github.com/AliyunContainerService/gpushare-device-plugin/releases/download/v0.3.0/
kubectl-inspect-gpushare

# chmod u+x /usr/bin/kubectl-inspect-gpushare
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o F Helm &% gpushare FE2KIMAVEIRSS , €35 gpushare scheduler

extender 1 gpushare device plugin

# git clone https://github.com/AliyunContainerService/gpushare-scheduler-extender.git

# cd gpushare-scheduler-extender/deployer/chart

# helm install --name gpushare --namespace kube-system --set kubeVersion=1.12.6
--set masterCount=3 gpushare-installer

o NHBEH=Z GPU (T RIFIIT RIFE

# kubectl label node <target node> gpushare=true

o I kubectl E

# cd /usr/bin/

# wget https://github.com/AliyunContainerService/gpushare-device-plugin/
releases/download/v0.3.0/kubectl-inspect-gpushare

# chmod u+x /usr/bin/kubectl-inspect-gpushare

ERLSE

KubeCon  CloudNativeCon

Use GPU Sharing in Kubernetes agananeas

1. Query the allocation status of the shared GPU

# kubectl inspect gpushare

NAME IPADDRESS ~ GPUO(Allocated/Total) GPU Memory(GiB)
cl i.i-uf61h64dz1t 1mtb 192.168.0.71 0/15 0/15 R
cl i.i-uf61h64dz1t 1mtc 192.168.0.70 0/15 0/15

Allocated/Total GPU Memory In Cluster:
0/30 (0%)

2. Add node labels for GPU sharing S

# kubectl apply -f binpack.yaml
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1. 8% GPU EZFEAVRE

# kubectl inspect gpushare

NAME IPADDRESS GPUO (Allocated/Total) GPU Memory (GiB)
cn-shanghai.192.168.0.71 192.168.0.71 6/15 6/15
cn-shanghai.192.168.0.70 192.168.0.70 3/15 3/15

Allocated/Total GPU Memory In Cluster:
9/30 (30%)

2. 8l —MEM aliyun. com/gpu-mem IR FH

apiVersion: apps/vlbetal
kind: StatefulSet
metadata:
name: binpack-1
labels:
app: binpack-1
spec:
replicas: 3
serviceName: “binpack-1"
podManagementPolicy: “Parallel”
selector: # define how the deployment finds the pods it manages
matchLabels:
app: binpack-1
template: # define the pods specifications
metadata:
labels:
app: binpack-1
spec:
containers:
- name: binpack-1
image: cheyang/gpu-player:v2
resources:
limits:
# GiB
aliyun.com/gpu-mem: 3

3. BMEERSEENMEEERIETER

# The total amount of GPU memory on the current device (GiB)
ALIYUN _COM _GPU MEM DEV=15

# The GPU Memory of the container (GiB)

ALIYUN COM GPU MEM CONTAINER=3
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4. BRPOLIEN B ERS GPU 877, tbini@Eid TensorFlow BY API 8] LUK E!
PREIFITER

fraction = round(3 / 15 , 1 )
config = tf.ConfigProto ()
config.gpu options.per process gpu memory fraction = fraction
sess = tf.Session(config=config)
# Runs the op.
while True:
sess.run(c)

SEHIRE

6 ©

aCon  CloudNativeCon

Summary & Next Steps gz abemma

* Some typical ML workloads requires GPU sharing to reduce cost

* Need a solution to support GPU sharing without changing
Kubernetes core code

* Discuss the design and implementation of gpu sharing in Kubernetes

* Next Steps

* Integrate Nvidia MPS as the option for isolation(Experiment)
* Generic Solution for GPU, RDMA and other devices

FAIE1E Device Plugin Fi324t Nvidia MPS BYEI%ES i, SEAZ A ZLUER
kubeadm #1814 HI Kubernetes 285 B &1L ERE ; Scheduler Extender F9= 1] A
M LAK 9 GPU, RDMA flsgtER-SIREERA R,

tHXIRE
GPU &£=iFE2E: gpushare—scheduler—extender

GPU H&=3E4 - gpushare—device—plugin


https://github.com/AliyunContainerService/gpushare-scheduler-extender.git
https://github.com/AliyunContainerService/gpushare-device-plugin.git
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| ZRIZTHIHEIES|EE Containerd

EEFRFasRRIEm &%

Software Engineer from Google Kubernetes Team XIi@%

No.5 project to graduate from CNCF

containerd Iit B i & F docker A 8], £ I H Z #, containerd (X2 &= &
BRENGE G ER. HTF Kubernetes Container Runtime Interface ¥ & A9 #
17, containerd ME N THRIEREMESTH, RBET [HKEMR | NES, H
£ 2017 F= 4 LA Incubating TL B B & 5 i0 X CNCF. BT moby It B m 7+, 1t
X & & cri-containerd, buildkit LA & PouchContainer & FF /R II B tB &8 £ L T
containerd. ERZATNITMIAZIFT, containerd LIS KL AFIZE, 1B
FAESEFER], containerd LIEABEAISHM CNCF FhEal,

CONGRATS

Enntainerm
CLASS OF 2019 cf

Be designed to be embedded into a larger system

containerd 2— producation-ready I Z iz {TITEES| L, SLERE
Open Containers Initiative /YR, 1E containerd Z2iRITE, IEREEERE.
BGEITHE. BRREFEUREEABEESEERE [ BF |, FESXEREXG
AR5 RESD
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i :platform

‘ Il ' ) ,' P
& Q Microsoft Azure aWS ® m»
docker 18Mcloud CJAlibabaCloud I

Container engine & Puuch buildkit |[Hctr
. Kubelet g -] ”— gPrometheus

GO contalnerd client

: -containerd
i - [__*6RPG: CRIAPI |
i CRI Plugin
GO _containerd client GRPC API service Stats collector

containerd Service Interfaces 0000 Feeeeee---ooog

'
e, , e, SRR

‘GRPE: containerd API [H] Metrics API

Snapshotter Runtime

Content |overiay || btrfs || Icow ||devmapperi v2
A 5 Y| native || windows |[ remote |[ plugin | v %, Shim API E|

containerd @A &EEFN T gRPC RS API #01.

« Content Store: B FRERHRGREREIE, EA LR Tarball File ;

« Snapshotter Service: EFAREBEBARNGRER THEGABEFEAS, b
a0 overlayfs 1 devicemapper ;

« Image Service: € AREBEGTHIESHEEEZ BNKRET, HESIHM
BIRRGHIE;

« Container Service: X EETHREEE;

« Metrics API: ©a]F33k#1 Prometheus &5k, 1% containerd LARIZITE 28
AR .

FRETJLUIREXLL gRPC AP| EORIGEIFIRIE [ BIR | ATREACHT
F™, containerd 5| X7 namespace BI#&, B RIFARBFBRIER—
containerd fR%5, LI [ ZIHF | &, HACKERESF Container Runtime
Interface, BTLAE#E[E Kubernetes k.
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CRI Plugin

cri plugin: A containerd plugin implementation of CRI.

container

CRI : P
kubelet dockershim docke container :
B3 88 v |t '

CRI )
kubelet St container i

Performance

Dockershim (Docker CE 18.03) vs. CRI Plugin (Containerd 1.1):

e 105 pods batch startup benchmark

e 105 pods management overhead benchmark.

CPU Usage Memory Usage
Pod Startup Latency I Docker 1803CE [l Containerd 1.1 I Docker 1803CE I Contoinerd 1.1
W Docker1803C€ I Containerd 1.1 04

)
res)
)

CPU (cor

o
kubeletepu _runtime cpu ubelet workingset _kubelet s runtime workingset. runtime rss m

Container Runtime Interface TN&E{EA containerd BRIAMERR, M containerd.
io &L v1.1 MRALUERY containerd #3& BN CRI, STE#ENT# kubelet, 18
XfF docker—shim, containerd JREXZ#r CRI 0, BRI kubernetes L XFf
WFIA . FHAITLLEEIEE, containerd HBEFNZRIE EEBRAIRE LK,
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Smart Client Model —[ &34 |

R < & I containerd # &~ = 12 it client—facing A9 TH 88, tbaN B %@ &,
containerd 12/ gRPC RSB0, EL M AEMERIVED, FUFRETLL
R7EIMAER [ BR | RSETHASHAEFAIRE

[Container engine & 5 ch | buildkit |[etr |
—

[ GO containerd client

5RP[= containerd API m

GRPC API service

gRPC API Smart Client
- Mirrors internal component interfaces - General-Purpose interface
- Snapshots, Content, Containers, Task, Events, etc - Direct access to the component (e.g. Snapshots)

RTHERFREEMERTIE, containerd 1217 Smart Client, XMEFiRE
BT ERMN [ A% | TheE, LI TEEN LEEBES.
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)
commit snapshot

. . Diff Content Snapshotter Image
‘ Regisiiny Clzmit ‘ ‘ Service ‘ ‘ Service ‘ Service ‘ Service
T T T T T T
|‘ « Get manifest } } I } :
1 1 1 1 I 1
| | | store manifest | | |
| I T — I 1
sach layer | i | | ' |
ver | Get layer ! ! | | |
| \ 1 store layer ) | |
each layer | | | | prepare snapshot | |
| | | |
} apply diff | : }
>
} : read layer : ‘[
e EEE—
I | |
I | |
I | |
1 1 |
1 1 |
1 | |
I > |
1 1 |
| 1
| 1
| |
| |
i i

L

I

|

I

|

I

I

} X | mount & unpack
| layer descriptor |
I

I

I

1

I

1

1

1

i

create image : m
1
i

Smart Client XMRIHEST LI A E S P in S S HAESILINEE,

RN EmEEMEE TR ERIIEE .

[ $5f4 | (e

BT ZERiRa ERIZ I, RIBEHRIZEFR, FREEFEEE containerd
RSBIHMEE. ST ARNEGFETR, FREFTE containerd 883 #F qcow2
XHEHRG; BE, S TBEEMINBRIz{THT, bl Katacontainer, gVisor ¥4,
containerd FEMEIBEI B BRI TURMER . FUE containerd A ZRAMR R ERH
1T

YT EBIIEMNEMSZ, Snapshotter #1 Runtime i HEEEHILAVARLL
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Plugin Registration

e loose coupling and clear boundaries

e dependency Graph

GC Plugin

Runtime
Plugin
plugin.Register(&plugin.Registration{
Type: plugin.MetadataPlugin,
ID: "bolt", [ Snapshotter ] [ Content ]
Requires: [Jplugin.Type{ Plugin Plugin
plugin.ContentPlugin,
plugin.SnapshotPlugin,

Config: &srvconfig.BoltConfig{
ContentSharingPolicy: srvconfig.SharingPolicyShared,

IHitFn: func(ic *plugin.InitContext) (interfacef}, error) {
h
}

Snapshotter X2k 5

FERETLIENMNEIRSETEC Snapshotter, ZARIEEEXHI Snapshotter
A1) AR INZE containerd RYEENBCEERIT] . containerd FEEzIATSEIE Proxy
Snapshotter RS, ©oRiEREREIBEENXHI Snapshotter,

Remote snapshotter service

package main
e Configure with proxy_plugins  impor(
"net"
e Build as an external plugin log!
"github.com/containerd/containerd/api/services/snapshotsA1"
"github.com/containerd/containerd/contrib/snapshotservice"

)

[proxy_plugins] func main() {
[proxy_plugins.customsnapshot] rpc = grpc.NewServer()
type = "snapshot" sn := CustomSnapshotter()
address = "var/run/mysnapshotter.sock" service := snapshotservice.FromSnapshotter(sn)

snapshots.RegisterSnapshotsServer(rpc, service)

// Listen and serve
I, err = net.Listen("unix", "var/frun/mysnapshotter.sock")
if err 1= nil {

log.Fatalf("error: %W\n", err)

if err = rpc.Serve(l); err 1= nil {
log.Fatalf("error: %W\n", err)

)
}
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VM-Like container Runtime £5§

S HA containerd EEMBIE runC iz{TATERAT, @I A ARG H D
BT SITHMAL runC KB, XHEMEMAD AR, MEBMKTRENNEE.
E L containerd 32417 [ Shim V2 APl |, FREXREFEERIZ{THT ELHIXLE API
BPEJ, containerd KB a < RARSHIZIZTIIRS —HEIHBHE .

service Task {
rpc State(StateRequest) returns (StateResponse);
rpc Create(CreateTaskRequest) returns (CreateTaskResponse);
rpc Start(StartRequest) returns (StartResponse);
rpc Delete(DeleteRequest) returns (DeleteResponse); |
rpc Pids(PidsRequest) returns (PidsResponse);
rpc Pause(PauseRequest) returns (google.protobuf.Empty);
rpc Resume(ResumeRequest) returns (google.protobuf.Empty);
rpc Checkpoint(CheckpointTaskRequest) returns (google.protobuf.Empty);
rpc Kill(KillRequest) returns (google.protobuf.Empty);
rpc Exec(ExecProcessRequest) returns (google.protobuf.Empty);
rpc ResizePty(ResizePtyRequest) returns (google.protobuf.Empty);
rpc CloselO(CloselORequest) returns (google.protobuf.Empty);
rpc Update(UpdateTaskRequest) returns (google.protobuf.Empty);
rpc Wait(WaitRequest) returns (WaitResponse);
rpc Stats(StatsRequest) returns (StatsResponse);
rpc Connect(ConnectRequest) returns (ConnectResponse);
rpc Shutdown(ShutdownRequest) returns (google.protobuf.Empty);

Runtime

v1
:-containerd-shim -
m =.runhcs |@kata“:& Flrecracker|K@ ngsor|[m plug|n|

BBl Windows &28. KataContainer. Firecracker. gVisor HR{THEEIE
TRIEBE LI Shim V2 API, SJLAEENTE: containerd. TJLAR Shim V2 APl 24
B MR,

containerd v1.3

/5, containerd v1.3 IRABIE AT, C©EESTREBFNIFEGLES, BBHE
EBIFHBEERL containerd,
BEZEE, oLU&EZ containerd INH : https://github.com/containerd/containerd


https://github.com/containerd/containerd
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BT P2P RIBRIS SR XMIERGR D &
Z%: Dragonfly

[ERNBIEHEFERATR EHIFI (IER)

ANFEEDN A NDED, BFENE Dragonfly (TR “1EHE" ) F—LLHEH
SKURSERSH—LERERE, RENABERERNIINE EEZRWFRIE, BTRN
IR LERARS, REEENE T BREE—LENL,

History

What and Why

« P2P based, high reliable, image distribution
system at large scale

« Bottleneck in pulling images in DCs of
Alibaba Group

:’;: Dragonfly

IBHRE—RET P2P RIS URASMREANIERES KES, TE2RATHRE
B RAVGIEREU N RAEE; FERE R4 ENEEEER W SHIERRIRETT
K, NASEAIEEEREA, NS FEMESEIFAK, BIER Waget T
ORI USRS, FFERIN T NBIHENER, BEERAXE TR E T
JUREAEE, JUFINBIRA A RS FZBBITIR, R sthAxTE, Fit
ATERBERZEE, HAIREFA—ET IHNIXEDERSR, BEINXFRET
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Milestone

Become infrastructure
Join CNCF Sandbox
inception of dragonfly

Cover the whole

alibaba group Join in CNCF
2P e T sandbox project
1.5 billion downloads i ————
coN every manth Integrate with habor
Milestone ! 2015.06 ] [ 2015.09 ] [ 201611 ! [ 2017.11 ] [ 201811 ] now
Image Distribution preheat Refactor with golang
memory file system Support hitps registry

Support Image Distribution dynamic compression 50+ adoptors

open source
>
>|~ Dragonfly

XEEREIENESHN—LETEZEER, HP2015F6 BHER L4,
2016 F 11 Bl EEEERAE KRR, BritsiEEs AT 30 12X
XHTEAESS, RNt ABFRIN—EHREEIED KRS

Status

e o

Native vs Dragonfly

Goren sounce suma

Image Distribution Average Cost Time(Native VS Dragonfly)

Testing conditions: 700
4 Server: 2 VMs(24C64G, 55D, 600
1000Mb/s) ‘-é s00
4 Client: 200 VMs(4C8G, 100Mb/s) 5 o0
Conclusion: E

< 300
® Dragonfly is more smoothly than %200
native E
® With the expansion of the scale, 100
dragonfly’s advantage becomes 0
more and more obvious {@(\C\ > ° N > I A -

c,°°b

—Native —Dragonfly

>;-'~ Dragonfly
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X2 ERBEMERRENSG THASNNEIERLE, NPTLRIBENE
i, ERBRE TRRENTFIORNIEETE, BNEE MR X, SRS
MEREDAENMBE

€2 00 £ vEsH

— i . &
Stars: 3700+ RERE AlbabaCloud & ChinaMobile =< HUAWEI
Adoptors: 50+ > . gy S e g n
£ oy s = STk Sihas
Maintainers: 6 %m%%d%ﬂi 7 D& g 4 | C N!AORSD
Outside: 1 ebay, 1 meitu
Internal: 4 alibaba grou AillE SER Y ==
o o O B (9 =E
Contributors: 36
Discussion Group: ' SEiE LAZADA P IRCTELE N
) . amap.com P QP HuLa.com Qunar.Com
DingTalk: 23304666 I GROUP
Gitter: please refer to Github

NUS g

>;: Dragonfly

XEBHRALXBERAIR, EREGDRKME, BRANHZDE%E— (Stars
Adoptors %), WBHEIZNAERMTL, BEEEERE. cIHEAE. S/
REURAMERINEEATFE .

P2P Mechanism

>;: Dragonfly
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X EEBIL MR SRR

« Registry: REENFHECE, BMREGHSMEGEERN, MEBMEERE
NERPA—NE B

o Block: HBIBEETHEERSBGIXMENT, BIEA SuperNode SIBEEAN 4+
IRDBL—NTRIR, SuperNode FHIDIRIRAFIFIR, MFREETIEES
Fin FEFFUREME S PihZ BYEE, EhoRA/NBE izt Emk

« SuperNode: #B#HENRSH, CEERRHFROEGBRHEELURYIE
P2P MEFHFEEFimEEIEED R

o DFget: BHENEFR, REESEIN L, FEGEPRN EESTEHUR
5528 Daemon HIa$ X E

 Peer: TE[E—134HY Host IRIEZBIFR I Peer
THIEREAT .

1. BE&56H Docker &itE Pull 585<, Zan< =W DFget (NIEREIX

2. PAfEH DFget [@ SuperNode KiXEEIBK

3. SuperNode B EIEKRELNEWN NN HEEECEREFEIALE, WX
IREWER, WM Registry N EXTRAISUAFAERFH FEREGE (FhF iR
—BERMETLAZBNERE, MAAFTEEER SuperNode TESERMEN X4
EAFEDER), NREERKET, VWEEERSRES

4. BRIHBRENITESHMIEM Peer 5& SuperNode 5 HREL
&, SEA Layer UFAB DR TFETMGE, —1 Layer Bt a5z, It
B BB R E5 LA, MBI Layer TREME, BMERBHMT
ST T

BT _Eid P2P 5 A, JUUMERBREGECENTEMMNCDR, FOMAZD
Peer BB EIRFIM B EMHAES, REINRBACRBIRAIER . BRARFRY
RERIBERBRIARRRIEM LD, TEUULEITEREERE P2P REo K
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BED, LAKIRIRT S5 R

Supernode ARC

SuperNode

API
Dragonﬂy dose P2P SCHEDULER CDN MANAGER TRANSMISSION PREHEATER
its best to Spﬂed Sparseness || Proximity Synchronizer Rate Limiter Container Image

up download Back to Back| |  Affinity Cacher Size Limiter General File
and save traffic! Self-lsolation| | Work Limiter Compressor Data Security

Storage MANAGER
Block Data Meta Data Linker Data Statistics Data

Memory Fife System Disk File System

>;: Dragonfly

A 2HBEEANZORE, B2 SuperNode BI2219, —HD AR KRR, P2P
Scheduler. CDN Manager. Transmission. Preheat. Storage Manager; H
# P2P Scheduler R R AE D F1ES, BEBKNEF mISRINIZXFL Peer
T # B L Block; CDN Manager A= M FE MU R EFE BN S ERES;
Transmisson G EHEEEEFPIIRER. DRANAREIELZ2%E; PreHeat f2
R MXHFRRIIB L TA; Storage Manager RERFE DRI F AR N AYTTE
B, RNAMECIFEBMMEXERS, MEESIFRENERS, ATRRAN
AR KR A
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Adoption

- . . % E
Practice in Alibaba Cloud

G oren sounce summr

Hosted Registry Service
Supernode Object
Config API Registry Supernode - Storage
) i ) [} ) [y
1. fetch configs 5.1. download from CDN
Ced 3. fetch Manifests R
[ Decmanset | ' ! [ semonser |
Config L R I L
Watcher dfdaemon - dfget = dfserver = fscache
Self-Signed Certd 4. downloads blobs 5.2.[download from peers
2. pull from local dfdaemon
Docker Engine Dacker Engine
.
Trusted Self-Signed CA

ACR(Alibaba Container Registry Service) provides two registry domains, one for normal cases, the other is
for P2P distributed pulls, which always points to localhost.

ACR’s P2P image distribution asks users to deploy a DaemonSet in their Kubernetes cluster, and copy a
Self-Signed CA to Docker’s configuration path. After this, every node will have a pod running as a registry

proxy, then Docker can pull new images using the P2P domain, without any interruption or restart of any );: Dragonfly
containers.

U ERNERNRECERSESERBRENSR

PR - &
Practice in ZJ Mobile

G oren sounce summr

\ Start to use dragonfly

S

= Docker : s Docker
df-dient | P df-client | Sanicn
O e, |
Dragonfly P2P Overlay |

>;: Dragonfly

U LR I%ahE A ERBEA R, NPILURMENEL (Iesi kR~ EmRE
ERAIN FERREFENT), B ERBETLURAERE L (3 BLUL) B AAIERENER.
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Roadmap

6 ©

KubeCon = CloudNativeCon
o

G oren sounce sumar

DRAGONFLY ROADMAP

= % CNCF ECOSYSTEM

ploy client using in
W SECURITY =1 Integration with Harbor deeply
Support private container image registry
it P * EFFICIENCY
Dynamic downloading rate limiting
* OPENNESS Intelligent scheduling algorithm
Refactor SuperNode with Golang |
Highly user-customized modules [ ScALABILITY

l Simplify the complexity of scaling SuperNodes
# STABILITY ]

Cluster the SuperNode to decrease failure probability J

[~ W SCENARIOS

Ii P2P transmission on cloud disks

- >;: Dragonfly

DL EREBEAKI—EAL, EBSNREMN. REM. LIRS CNCF £
SHIRE S EAEILRNAIRN o

&R




(_) ﬂﬂEE =7 CLOUD NATIVE

L.l COMPUTING FOUNDATION

BN AGEFAEEBITENEEEIRE
{ CNCF x Alibaba =REEHARATFHR )

B E =5 CNCF (Cloud Native Computing Foundation) & FF & Y
{CNCF x Alibaba mFRERARAFR) 52019 F4 BIEX L. KBE2K &R
47 MAHXFHEMAEAY, F8R RE AB—NUPEFLRE /BRI
F ‘TRE” NAAHE, —SSBERXARITEEESERAREBIIAR,

{CNCF x Alibaba ZR&EEARAFIRE), B2
CNCF I TFETMAFEFAEEBITENTREIRE,
XiJRERLRHAXTEFEM, SHILT KPEFLREY
LUABEBRITERERAERBTRERA, if “BR
47 RAREMFIR,

USSR ETET I3 4505
BN BEFEFS
o IWWEHHZ MG T ESFWMEARG TR FE
« R/ EiEAEEM Kubernetes AN FRRZFFAE
« BEERRSHRININR, EERRSSEANRGFREMRASIEE
o FEERARERAKERRENRASEENFRE

{REJLAMGERATA?

o« TENRAER, ITIEETECH=RAEREEN

o BRSRERASENERESAR

o SHMRARIBEIERAENF L

o —HRABIINSRERARESLEE

« CNCF SMERBKAMAIRREITH

fE42, ( CNCF x Alibaba =RER ARAFIR ) E S HE = Serverless,
ServiceMesh FEZmRERANSMARBIRINIREZE, FUSHEF.



MiER—EXE MfEE—3XE

[=1:

ETETIME RS,
FrE-WHLNFE SZBPANN K8s #E X KEF
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