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Cloud Native and Kubernetes

What is Kubernetes? What is Cloud Naitve?
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CNCF Cloud Native Defenition v1.0, CNCF, 2018-11-28
Cloud Native t L; ? (https://github.com/cncf/toc/blob/master/DEFINITION.md)

Cloud native technologies empower organizations to build and run scalable
applications in modern, dynamic environments such as public, private, and hybrid
clouds. Containers, service meshes, microservices, immutable infrastructure, and
declarative APls exemplify this approach.

These techniques enable loosely coupled systems that are resilient, manageable,
and observable. Combined with robust automation, they allow engineers to make
high-impact changes frequently and predictably with minimal toil.

The Cloud Native Computing Foundation seeks to drive adoption of this paradigm by
fostering and sustaining an ecosystem of open source, vendor-neutral projects. We
democratize state-of-the-art patterns to make these innovations accessible for
everyone.



CNCF Cloud Native Defenition v1.0, CNCF, 2018-11-28
Cloud Native t ‘i 9 (https://github.com/cncf/toc/blob/master/DEFINITION.md)
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Cloud Native Ecosystem




Cloud Native Landscape : . :
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Microservice and Service Mesh

Benefit of Microservice and Service Mesh



‘ Microservice Architecture

HTTP/gRPC HTTP/gRPC
/‘/7“7;0/

ProductPage Re- Reviews Ratings

Details VAT LEREBEC LIZHE]

The Comedy of Errors
Summary: Wikipedia Summary: The Comedy of Errors is one of William Shakespeare's early plays. It is his shortest and one of his most farcical comedies,
with a major part of the humour coming from slapstick and mistaken identity, in addition to puns and word play.

Book Details Book Reviews

An extremely entertaining play by Shakespeare. The
slapstick humour is refreshing!

— Reviewer1

* & K Kk

Absolutely fun and entertaining. The play lacks
thematic depth when compared to other plays by
Shakespeare.
23-1234567890

— Reviewer2
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‘ 500+ microservices

The Case of Chaos, Bruce Wong, 2014-12-19, (https://www.slideshare.net/Bruce\Wong3/the-case-for-chaos)
The History of the Service Mesh, The New Stack, 2018-2-13, (https://thenewstack.io/history-service-mesh/)



500+ microservices

NETFLIX

The Case of Chaos, Bruce Wong, 2014-12-19, (https://www.slideshare.net/Bruce\Wong3/the-case-for-chaos)
The History of the Service Mesh, The New Stack, 2018-2-13, (https://thenewstack.io/history-service-mesh/)



Service Mesh Architecture (generally)
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Service Mesh [CTE5C ¢&

« MicroservicefSBIENE=RY Y (ARYHRUNE)
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Service Mesh [CTE 52 ¢&

 Traffic Shifting (ex, Canary release)
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Service Mesh [CTE5C ¢&
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Microservice / Service Mesh
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Container / Docker

Benefit of Container / Docker
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docker

Linux Containers

Container

System Container

« KVMXXenDHREBD KHIZFIAT S

« IO init

Application Container
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Dockerfile & Docker Image

Dockerfile

FROM centos:7/ /_'?_99_'5?_'_‘_ image .

RUN yum -y install epel-release y ;iéii

RUN yum -y install nginx

COPY nginx.conf /etc/nginx/ i gzéé,

ENTRYPOINT ["nginx", "-g", "daemon off;"

A A—=VDEILR — A

Build Once, Run Anywhere




| (%) Part of Docker Container Best Practice

« AUTFTEHIDTOERFI1D

o —IFENEOLTFZE4ERT 4 (Immutable Infrastructure)
c HRIRE /| ABRETRI—DAA—CZFAT D
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« NALTETHHEEIRREEZHGETERILET

o LAVITGERBDLT

e etc

Ref: https://docs.docker.com/develop/develop-images/dockerfile _best-practices/
Ref: https://12factor.net/



Container / Docker £ & &

BRERE AT L
VMELERT... . WRNEBS
s A A—DIEAES : BELPIL

.+ EEEIAEIE
o A—I/N—=Avw KA

o HEEETLIZHEE(1OYTFHF=170FtX)
e Immutable Infrastructure Z=EIHLAST L



EREDITTEEETSH?
EH-H-THEIMET S 2



/”l p ._,h_]; 5

BRIEBE VAT L
BExXhHH5
EHELOTLY
A EHITH S
BRELTEEIE

Kubernetes Overview

Promote Cloud Native
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Docker Swarm mode

Container Orchestration Engine

MESOS




Container Orchestration =3 kubernetes
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Container Orchestration

‘ =3 kubernetes
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CNCF & Standardization
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| What is &) kubernetes

> A>FFH/ 7V —Sg> T8 & UTOD Kubernetes
» [X as a Service B#&] & UTD Kubernetes

> P AFLAIL—LT—I] £UTD Kubernetes



rAVFFHI7Z 7V or—23 2 RTEE) & UTOD Kubernetes
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- T—HDERE

: apps/vl
: ReplicaSet

: sample-rs

cCoO~dJOYUN B WN M-

: sample-app

: sample-app

: nginx—-container
: nginx:1.12
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X as a Service E%&1 & U T Kubernetes

Platform for Platform FEERFDISRAZEIR]
. Database as a Service on Kubernetes [/\yoT7vyITiEDER]
- Queue as a Service on Kubernetes >BEE (v Rr—TK)

. Serverless as a Service on Kubernetes V
i oracle/mysql-operator

« ML as a Service on Kubernetes
: mysql.oracle.com/vlalphal
: Cluster

: mysql

‘ : 3

: true

: mysql-root-user—-secret



‘ X as a Service E%&1 & U T Kubernetes

Kubernetes (& INGIRDI ST R (S0

g Developer
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kubernetes
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[Ny 7yTimEDER]
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V oracle/mysql-operator

: mysql.oracle.com/vlalphal
: Cluster

: mysql

: 3
: Ttrue

: mysql-root-user—-secret



| PRV RFLTL—LT—21 £LTD Kubernetes

Kubernetes M 177(d TDecralative API | & RIS AFALATIL—ALD—]

: ReplicaSet Cont \
iSSP EE TS =43 kubernetes  Watch s~
+ 3 (via API Request)

A>FFORRL - BIBR

i
sszsone [ (®) @

: nginx-container
: nginx:1.12

X ER(C(IE Controller © API ZHHWWTCEEULEY,



| PRV RFLTL—LT—21 £LTD Kubernetes

Reconcile Loop (FAZ& Loop) (CKD. HDINEIREE(CYNR

= I=IEEREFHITIDITTIIRL .. ZTDREEHIFT S
Observe

: nginx—-container
: nginx:1.12

Observe: IRIAZTER
Diff: B L IREOED ZETE
Act: Z53(Cx 9 DUIB%Z=Ehe

-ac

D5 RE DIRR

€




| PRV RFLTL—LT—21 £LTD Kubernetes

feEZId 2 DU T3 (Pod) HEEIL TULVRLIEE...
Observe: I218=3, IHIK=2

Observe

: nginx—-container
: nginx:1.12

Observe: IRIAZTER
Diff: B L IREOED ZETE
Act: Z53(Cx 9 DUIB%Z=Ehe

-ac

D5 RE DIRR

C




| PRV RFLTL—LT—21 £LTD Kubernetes

J2EXE 2 DU 5F (Pod) HYEEIL CTULVRWLGE...
Diff: 1 D>53 (Pod) HUEDRLY

Observe

: nginx—-container
: nginx:1.12

Observe: IRIAZTER
Diff: B L IREOED ZETE
Act: Z53(Cx 9 DUIB%Z=Ehe

5 AR5 DIREE
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| PRV RFLTL—LT—21 £LTD Kubernetes

feEZId 2 DU T3 (Pod) HEEIL TULVRLIEE...
Act: 1D nginx:1.12 A>3 (Pod) Z{ERK I D

Observe

BB DIARS
: nginx—-container
: nginx:1.12
Observe: IR ZHER
_ . 7 o
I IATDRE N @ o Diff: A8 L PEDEN & EHE

Act: Z73(CX9 DUEZ it




| PRV RFLTL—LT—21 £LTD Kubernetes

Reconcile Loop (FAZ& Loop) (CKD. HDINEIREE(CYNR
= JCICIREN T ANITTIERLS ., TDIREZHFT D Observe

DFD, ERFLYSEIOVSLAET S ETHENE

CD70O2= 0 Controller (Operator)

ReplicaSet Controller (FAZEIRL T HEM
« BDINMOTZEBFHULIZIE LS
« BBLUCWZSEIEESED

Observe: IRIAZIER
Diff: BB LIREDED ZETE
Act: Z53 (X9 DUIE%Z=Ehe



| PRV RFLTL—LT—21 £LTD Kubernetes

Controller
\

Kubernetes TI(3IEE (CIRILUD Controller H &1LV TLYD

Deployment Controller
ReplicaSet Controller

Endpoints Controller
Cloud Controller IEEDIRRE

etc.

KERDIRRE
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Kubernetes M 177(d TDecralative API | & RIS AFALATIL—ALD—]

\
.8, 2
B )

kubernetes

: ReplicaSet

:+ sample-rs
P =43

« 3 (via API Request)

A>FFORRL - BIBR

i
sszsone [ (®) @

: nginx-container
: nginx:1.12

X ER(C(IE Controller © API ZHHWWTCEEULEY,
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Kubernetes M 177(d TDecralative API | & RIS AFALATIL—ALD—]

: mysql.oracle.com/vlalphal

- Cl?ster | > < |

: r;lysql B kubernetes e )
(via API Request)

3
: true

MySQL Cluster &R

: mysgl-root-user—secret

Controller

HEBDOUY —X(CH U TEDKDRMLIEE T DH . - _
Controller Z&< Z & CTERNMNESI(C Y y y
EARFLv>ZnT7O05,Mb)

X ER(C(IE Controller © API ZHHWWTCEEULEY,



‘ MySQL operator ySQL

Operator

: mysqgl.oracle.com/vlalphal
Cluster > < |

: mysql

Register kubernetes Watch
(via API Request)

+ apps/vi

Statefulset

: true

: mysgl-root-user—secret

Manage StatefulSet

and so on




Key points
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Manage Kubernetes Cluster

cluster auto-scaling, node-healing, version up



Kubernetes 7 7 X~ D&

Kubernetes Cluster

= Kubernetes Master + Kubernetes Node

Master/Node

A BEEDZ

Master

2IR—2R > N THEK




Kubernetes Master DRk

HAR(T 988 Key-Value Store @ etcd & API Server
etcd (EV)LF_J — RiBEK T Raft ZFHU\T Leader J — RZEETE
API Server (& KVS (CX 93 R/W Z=iEHY

LoadBalancer

leader eth

F—BZ LT

|
Datastore <L THA kube-apiserver




Kubernetes Master DRk

Kubernetes (3 API Server =H & U0 ES AT A leader

API & —/){EPDEDZITD

scheduler, any controllers

Wy

LoadBalancer

Betcd

<
F—BZ LT

|
Datastore ELTHA kube-apiserver




Kubernetes Master O LR 4

1. Load Balancer =/t L/=U 22

" A MR

2 . Raft (CXKD Leader ;EH

leader

leader

17

scheduler, any controllers

o1

scheduler, any controllers



Kubernetes Node DT E 4%

Node (CIEZO>F7FS>2AAMLVYPI—>1 2 MOEE)

Kubernetes Node OEZE(C(XO>TFDODIATL—> 3> THIG

AT+ VT

" — §

Kubernetes Nodes Kubernetes Nodes
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CRI S22 L (kL) e runC
* docker >< * gVisor
e Cri-o  Kata Containers

e containerd Nabla Containers

Firecracker
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Certified Kubernetes Distribution / Platform

CNCF Hig{t9 3 Conformance Test (B&FABR) (C
wmiE U=z h Certified Kubernetes & U CEEE

kubernetes

Kubernetes RiF(FIRIA 123 &

Installer : 1> X b—JLY—)L (kubeadm. kubeaws. kubespray. etc)
Distribution : Kubernetes ZHLDIRIT (OpenShift. Docker EE. k3s. Rancher. etc)
Hosted : Yr—= R —EX (GKE. EKS. AKS. etc)
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Kubernetes 7 5 A5 DZTE{L

J—RA—bkE—U>2 (like Self-healing of ReplicaSet)
Kubernetes Node (CRIEENHD D EZE(IC/ — ROEIBZTD

DSAIDIN—=3>7wvT (like Rolling Update of Deployment)
Kubernetes @ Master & Node OO >R—>> REBD Rolling Upgrade

DSRAIA— BRI —)l (like HorizontalPodAutoscaler)
Kubernetes Node ZBIN/EIBRU TOSRAIDART— U THEITD



| /—RA—rE=UVY

J — R® Disk/Memory/PID DIRREN O > 5 F 5> 51 ADIREHREREIRIGS(C
A>3 zRkg,. ) — RzBEEIHSE dH#EE

Conditions:

Type

NetworkUnavailable
CorruptDockerOverlay?2
FrequentKubeletRestart
FreqguentDockerRestart
FrequentContainerdRestart
NTPProblem
FrequentUnregisterNetDevice
MemoryPressure
DiskPressure

PIDPressure

Ready

LastHeartbeatTime

Kubernetes Nodes

LastTransitionTime

CalicoIsUp
CorruptDockerOverlay?2
FrequentKubeletRestart
FrequentDockerRestart
FrequentContainerdRestart
NTPIsDown
UnregisterNetDevice
KubeletHasSufficientMemory
KubeletHasNoDiskPressure
KubeletHasSufficientPID
KubeletReady

Message

Calico is running on this node

NTP service

kubelet has
kubelet has
kubelet has

1S running

sufficient memory available
no disk pressure
sufficient PID available

kubelet is posting ready status

Kubernetes Nodes



| v529DNR—yav7yvF

Kubernetes Master ¥ Node Z##pk 9 D 1> 7Rh—>> REBD Rolling Update

Kubernetes Node @ Upgrade BF(C(ZFERIICO > T FHDIRBIIEZITDS

Master J>/R—%> RBEAREI T HESNTULDRT—XEZL)

$ get nodes
NAME STATUS  ROLES VERSION
amsy810-mysql-ake-default-b-namtlxr  Ready node v1l.13.8-ca

amsy810-mysql-ake-default-b-nchekzb  Ready node v1.13.8-ca
amsy810-mysql-ake-default-b-ngglbwn  Ready node v1l.13.8-ca
amsy810-mysql-ake-default-b-nginlpx  Ready hode v1.13.8-ca
amsy810-mysql-ake-default-b-ngsonvo  Ready node v1.13.8-ca




| 9529 A—R 25—

Kubernetes Node B#ADA— MR —U> 720
A>T DA — bR —)LIZIFTIEIREN DD I8,
BE(ETSRAIUDA— SR — )G S E&HhE THIE

BEDARAIRIATD ) — RBADENTVDIEE(E
KTFEDVILTVXACK D TEHEENS

-Gl BREEE

KubernNetes -]
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Kubernetes (>S5 ——"—1—Kc3JL

570 RIkFFD 11— R(EZET Pluggable 72H2=
Load Balancer i#E#
A L —2EH#
soall/ o] 8%
J — REERED DikEE

etc




‘ Z DD Cloud Provider & & MiE LY

<1+“—= KR Kubernetes T(&
Master > R—FR& > RDOARIILAANTERNC ENZN

f(CH CloudProvider 8@ Kubernetes #i,5 (CustomResource) EZEN
ZRARSNTNBIENZ)

« ConfigConnecter

« BackendConfig

« etc



Conclusion

Promote Cloud Native with Kubernetes
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K8s (& Google Borg &#~X—X & U7z Cloud Native ZilhiESE 388D 1 D
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Kubernetes S XA7BHEDERHEGEXDINEDNHD D
« Kubernetes tCH@IcE3>7F77T U5 —= 3> BKIE Kubernetes @

SESEE CTEE(CHE T D EMMRIESND X DICEDOTND

. f5]) ReplicaSet. Operator

« Kubernetes BAEYAMOO0—EX{bEeNTHED. BERTEEBAHFEDH D

« Kubernetes IRIEDIETE (TS XS DiE]

J14%X¥> Cloud Provider 3#Ei&(C LD



Thank you for your attention

Let's enjoy with Kubernetes
follow me: @amsy810






