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US & AL ?

1112} Core Platform Development Team %|§7%!
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Operator Pattern

Kubernetes ZE& HZAGIX| 11, 22{AE9 SEHE &t
AL X7t 9|5t 2| A A (Custom Resource)d| [z} S&F

At2H(Operator)O| GHSIE] HHE ROl Kiol2 XHE S & 4




Custom Resource

2laAE £ API A7 ’é!‘z.* g0t o
— Ol pods : pod 24| £IE
HHAH 2|laA = IHUH|E|A API°| HYOE MER ZF2 2[AAE oY £ ULt
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desired state@t &N| LEHE H|wGI0| FEHE LXIA|Z]7| Tt SEE £+ 5H= Control Loop
Operatore= (HAH) ZHEE2{O|C},

HEAH 2
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Control Loop (0l|A])

‘ 20.3° \ =
EEE gﬁ @

Asts 222 MY o 2 2 xd
desired state current state controller
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Operator Pattern

HAR HEZEZ{7} ALEXI7} AY/dBt Custom ResourceE watch 5111,
Custom Resource 0| 2| =l desired statel} BIX} AEHE LUX|A|Z]|7] 21Tt
Custom Resourced|| E3tEl S22 o= A

%
|

- O - S S . e e .

\ Operator pattern /
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Operator Pattern ®|A] (in 11st)

Eurekube Operator
IDC2t AWSS| MH|A C|AHHZ|E S5 2T Operator
Eureka Syncer2}t= Custom Resource2| HZAIZZ watchBiLt,
HAALGO| AH7|H, IDCLHL| Eurekalll AWSLH2| EndpointS A{H|AZ FI}BLCL
XIMISH LH 82 AMH|A ClAHBE| ERCH RUCH & &&? MM 2

Kube Api Server

Eureka Server
Service Registry
name endpoint metadata
review 172.0.0.1:8080

172.0.0.2:8080

rating 10.0.0.1 eks : true
sync-mode: pod

eks : true
10.0.0.2 sync-mode: pod

- -| Endpoints Controller

(<}
2

controller manager

Review 1

Review ‘
L L J
172.0.0.1:8080 172.0.0.2:8080

Service
Rating

172.0.1.1




Java £ Kubernetes Operator

Operator 2r=7]
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Java Operator SDK Al

— fabric8 Kubernetes ClientE 7|82
Spring Boot StarterE X|&
XtHI2 OperatorE 2HYSIHAM OF & £ = S ZXMS0| X2|=[0] US
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Fabric8 Kubernetes client

REST APIE AO{OICt ABi5H £ Z4] / HIZA 2t0|22{2|7} Z XY
H|SA] 2to|22{2|

Attt & 71 2e1E 2to|222|

34 2to|22{2|2Ct 2 Fd 2015H0] A%

fabric8
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Custom Resource Definition 44/ Operator M|Z} (Java Operator SDK)
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Custom Resource Definition&?

+  Custom ResourceS 749Q|&t Ufj AFREIC}

. Pods, ReplicaSets, ConfigMapsS1t 22 HUEQI 2|AA X CRD(Custom Resource Definition)2 S0l KubernetesO|
M2 2|AAE FO1E £ QLT

. ME2E2 2|AAQ| 0|1} AF|OHE HOIE 4 ULF.

. https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definitions/



https://kubernetes.io/docs/tasks/extend-kubernetes/custom-resources/custom-resource-definitions/




ymlZ S CRD A4/

apivVersion: apiextensions.k8s.io/vl
kind: CustomResourceDefinition
metadata:

name: elevenstapps.llst.example.com

spec:

|group: llst.example.com I

kind: ElevenStApp
plural: elevenstapps
singular: elevenstapp
Iscope: Namespaced I
versions:
]
schema:
openAPIV3Schema:

roperties:

spec:
properties:
name:
type: string
label:
type: string
o type: object

status:

type: object
type: object
served: true
storage: true
subresources:

status: {}

He w20 et 4P Y32 D
https://kubernetes.io/docs/reference/kubernetes-api
/extend-resources/custom-resource-definition-v1/



https://kubernetes.io/docs/reference/kubernetes-api/extend-resources/custom-resource-definition-v1/

Java E Kubernetes Operator

A} I EE % CRD 444

. Fabric80|A| X|&0l= crd-generator A2
. https://qithub.com/fabric8io/kubernetes-client/blob/master/doc/CRD-generator.md

Gradle 2| &%d =7}

annotationProcessor 'io.fabric8:crd-generator-apt:5.12.2°

Maven 2| &8 £7}

<dependency>
<groupld>io.fabric8</groupld>
<artifactId>crd-generator-apt</artifactId>
<scope>provided</scope>

</dependency>


https://github.com/fabric8io/kubernetes-client/blob/master/doc/CRD-generator.md

Java £ Kubernetes OperatorE ot

A} I EE % CRD 444

- CRD Generator= ZiI}2AA| CustomResourceS At4 B2 ZIYAE J|HIO 2 CRDE AHA
- CustomResource= e AHO| LIEIL}S CustomResourceS LIEN [ A}2OH= S2iA

@Version(
@Group(

ElevenStApp CustomResource<ElevenStAppSpec, ElevenStAppStatus> Namespaced {
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CustomResource LIEI} |

. EtQ mp2tofEq
1. Spec: X7t ML25l2{ 11 = desired state
2. Status: custom resource2| TiX{ AFEH

io.fabric8.kubernetes.client

Class CustomResource<S,T>

java.lang.Object
io.fabric8.kubernetes.client. CustomResource<S,T>

Type Parameters:

S - the class providing the Spec part of this CustomResource

T - the class providing the Status part of this CustomResource

All Implemented Interfaces:

io.fabric8.kubernetes.api.model.HasMetadata, io.fabric8.kubernetes.api.model.KubernetesResource, Serializable
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CustomResource LIEI} |

ElevenStAppSpec {
String
String

String getAppId() ElevenStAppStatus {

(String appId)

. setReady (
String getOwner()

(String owner)

@Version(
@Group(
ElevenStApp CustomResource<ElevenStAppSpec, ElevenStAppStatus>

Namespaced {
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CustomResource LIEI} |

- T4 OfElO|M
— Versions & Group
* APl pathE TtEE=H|0f] AHSEICE.
* /apis/<group>/<version>
— (example) /apis/stable.example.com/v1

@version(
@Group(

ExposedApp CustomResource<ExposedAppSpec, ExposedAppStatus> Namespaced {
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CustomResource LIEI} |

. Namespaced
1. Custom resource2| tHQ|E ZAXNTIC},
2. MXNGIX| UOMH J|2 02 cluster HP|7t MAEICE,

@version(
@Group(

ExposedApp CustomResource<ExposedAppSpec, ExposedAppStatus> Namespaced H

}
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# Generated by Fabric8 CRDGenerator,

CUStom Resou rce LI'EI'LI'I 7' manual edits might get overwritten!

apiVersion: apiextensions.k8s.io/vl

kind: CustomResourceDefinition

. 0|2 AFEOE MAIEIL TE 20| ChEHME netadata:
annotation@ & AE"IJJI‘% name: elevenstapps.llst.example.com
MXGIK| OtOH 2| AHE J|HIO 2 20| K= O spec:

’ )\E.'xoi I- ILv_I_ = H_OE II__E HA I I‘O_E group: llst.example.com
2734

names:

kind: ElevenStApp
plural: elevenstapps
singular: elevenstapp

scope: Namespaced
versions:
- name: vl
schema:
openAPIV3Schema:
properties:
spec:
properties:
appld:
type: string
owner:
type: string
type: object
status:
properties:
ready:
type: boolean
type: object
type: object
served: true
storage: true
subresources:
status: {}
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CRD 2|7

# Generated by Fabric8 CRDGenerator,

manual edits might get overwritten!

apiVersion: apiextensions.k8s.io/vl
kind: CustomResourceDefinition
metadata:

name: elevenstapps.llst.example.com

spec:
=2 [H 5

1‘:’70 |group. 11lst.example.com I
names:

kind: ElevenStApp
plural: elevenstapps

singular: elevenstapp

112

Iscope: Namespaced

versions:
X -I :
tH Lj name: vl I
schema:
openAPIV3Schema:

properties:

spec:
properties:

appld:
Spec type: string
owner :
type: string
4—1‘. 1o 3 L
status:
properties:
status

ready:
type: boolean

type: object
type: object
served: true
storage: true
subresources:
status: {}
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CR &t

apiVersion: "llst.example.com/v1"
kind: ElevenStApp
metadata:
name: elevenst-service
spec:
appId: elevenst-service

owner: core-platform-team
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Custom Resource Definition 44/ Operator M|Z} (Java Operator SDK)
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Java Operator SDK - Reconciler

- EfQ Oj2t0|EE Sl watch & 2|AAE AMHYTIC
- Resource0l| HZAIZ0| A4Z Il OICt reconcileO| ZEEICY.

Reconcilenrk HasMetadata>

UpdateControl<Rk> reconcile(R resource, Context<R> context) Exception
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Java Operator SDK - reconcile

- Resource: reconcileg E2|7{ St 2|AA
- Context: 8 reconcile0| CHSt context HHE

Reconciler< HasMetadata>

UpdateControl<Rk>| reconcile(R resource, Context<R> context) Exception
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Reconcile Logic

Custom Resource L& 27

)
+ resource.getCRDName())
+ resource.getMetadata() .getName())
+ resource.getSpec().getLabel())

+resource.getSpec().getName())
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Reconcile Logic

+  Deployments 2|AA At/
— CRO|| AL2X2} Ho|tt HHE &€&

.apps()
.deployments()
.create( DeploymentBuilder()

.withMetadata( ObiectMetaBuilder()
.withNamef{resource.getSpec().getAppId() +
.withLabels(Map.of( ))
.build())

.withSpec( DeploymentSpecBuilder()
.withReplicas(3)

.withTemplate( PodTemplateSpecBuilder()
.withMetadata( ObjectMetaBuilder()
.withLabels(Map.of(
.build())
.withSpec( PodSpecBuilder()
.withContainers( ContainerBuilder()
.withName ( )
.withImage( )
.withPorts( ContainerPortBuilder().withContainerPort(80).build())
.build())
.build())
.build())
.withSelector( LabelSelectorBuilder()
.withMatchLabels(Map.of(
.build())
.build())
.build())
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Kubernetes Resource AiAIG}7|

. Fabric8 Kubernetes ClientE O|25}10{ Zt/d
«  fluent QIE{HO|AE NIZTH EAH| 298 4 ULCL

.apps()
apiVersion: apps/vl .deployments()
kind: Deployment .create( DeploymentBuilder()
tadata: .withMetadata( ObjectMetaBuilder()
. Szl t .withName(resource.getSpec().getAppId() + D"EJ.\El;I:-?lH
LLL U Ra b eh Al H|EH|O|E .withLabels(Map.of( ) =°
labels: 2% Build )
app: nginx .withSpec( DeploymentSpecBuilder()
spec: .withReplicas(3)
. .withTemplate( PodTemplateSpecBuilder()
replicas: 3
P .withMetadata( ObjectMetaBuilder()
selector: .withLabels(Map.of(
matchLabels: .build())
app: nginx .withSpec( PodSpecBuilder()
template: .withContainers( ContainerBuilder()
.withN
metadata: ZiE(O| L o :
M .withImage( )
labels: .withPorts( ContainerPortBuilder() .withContainerPort(80).build())
app: nginx .build())
spec: .build())
= .build())
containers:

.withSelector( LabelSelectorBuilder()

Fal=([JJ[E] - ':Iame' I'Igll'.lX .withMatchLabels(Map.of(
A image: nginx:1.14.2 .build())

ports: .build())
— containerPort: 80 .build())
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Reconcile Logic

status 7

— Custom Resource® M3 5tX| %42 F$ UpdateControl.noUpdate()

{0

status = ElevenStAppStatus()
status.setReady( )

resource.setStatus(status)

UpdateControl.patchStatus(resource)
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Custom Resource Definition AHA]

. crd-generatorgE &0l CRD yaml It A4/
«  HOMH Al yaml D} HO| 24/ E
build
classes
java
main
com
META-INF
fabric8
elevenstapps.11st.example.com-v1i.yml

elevenstapps.11st.example.com-vibetal.yml

Horg 2ot A48 E yml ofY

. kubectl §EH0|E STt CRD A4/

RN CINUARE N[N ~/IdeaProjects/java—operator—-sample kubectl apply -f
build/classes/java/main/META-INF/fabric8/elevenstapps.llst.example.com-v1.yml

customresourcedefinition.apiextensions.k8s.io/elevenstapps.llst.example.com cr
eated
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M=l Custom Resource Definition 29!

8’4 & kubectl api-resources HMHEE E3l custom resource definitionO| HHXHO 2 HEE|R=X]| 22l

EY NN Ak ~/IdeaProjects/java—operator—sample kubectl api-resources |-—api—group=11st.example.com
NAME SHORTNAMES  APIVERSION NAMESPACED  KIND
elevenstapps 11st.example.com/v1 true ElevenStApp

OFE| A9t 2| AAL Gl AE

- HATC

CURUNSEChR N’k ~/IdeaProjects/java—operator—sample kubectl get elevenstapps
No resources found in default namespace.

(&) EXTHA| @ 2laro FL

CUNUNE YNNI LN ~/IdeaProjects/java-operator-sample SENITehdl ONeI-ali[oRd<> S KR A gt ol o=l EINEES

error: the server doesn't have a resource type "notexistresourcenames"



Operator

1. Operator A5
(4H) IDEE 0|85t A
(&) Pod HEHE 2]

2. CR %378

AlocH ©

o T

CR

AHA
3’8

all101580@1101580M01

~/IdeaProjects/java—-operator-sample/kubernetes

kubectl apply —f cr.yml

elevenstapp.llst.example.com/elevenst—service created

3. Operator 21 20|

2022-11-14 14:
2022-11-14 14:
2022-11-14 14:
2022-11-14 14:
2022-11-14 14:

--- [edappreconciler]
--- [edappreconciler]
--- [edappreconciler]

--- [edappreconciler]

--- [edappreconciler]

. Start Reconcile Logic!
: CRD name

: metadata.name :

: elevenstapps.llst.example.com
elevenst-service

. spec.appld : elevenst-service

: spec.owner : core-platform-team
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A B AA el

4. elevenstapps 2|2 A (CustomResource) &9l

CYNUNBELCHNU MR’k ~/IdeaProjects/java—-operator-sample/kubernetes EXIl-Tohal B[y YESVIY IR =] o]0l
NAME AGE

elevenst-service 88m

al101580@1101580M01
Spec:
App Id: elevenst-service

Owner: core—-platform—team
Status:

Ready: true

~/IdeaProjects/java—-operator—-sample

kubectl describe elevenstapps elevenst-service

5. deployments 2|2 A E0I

all01580@1101580M01
NAME

|e1eventst—service—nginx

~/IdeaProjects/java—operator-sample/kubernetes
READY UP-TO-DATE AVAILABLE AGE
3/3 3 3 88m

kubectl get deployments




Java E Kubernetes Operator

opsa)

. Operator?
- AREAL et 2lA A0 M2l SEGH: HEED
«  Java Operator SDKE A2t Operator M|%t
. AN|2£= Java Operator SDKE AI2610] O CIYSt HEE b5
—  Custom Resource?} O}l reconcile X! LHOJ|A] A/ =l 2| AAR reconcile B S
« 11 79| Operator -8 Algj|= AH|A CI|AFHZ] BUCH HCH 2 2 &2 MMOjIM 221 7

s
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Oe 3c

e  GitHub
https://qgithub.com/yujinchoi-94/java-operator-sample



https://github.com/yujinchoi-94/java-operator-sample

Q&A

E-mail) choi.yujin@®11stcorp.com
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Thank you



