CONFIDENTIAL Designator

OnepaTopbl B OpenShift u
Kubernetes

Alexandr Demicev Danil Grigorev
Software Engineer Software Engineer



UT0 Takoe onepaTtopbl?

Kakue npobrnembl OHU peLuatoT?

Kak Mbl ucnonb3dyem onepatopbl BHYyTpU Red Hat?

[MpnHumMnbl paboTbl onepaTtopos - “deep dive”
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[Tpobnembl MmacluTabupoBaHUs 1 OOHOBNEHUS
Stateful npunoxeHui:

- ['(pamoTHOE KonupoBaHMe AaHHbIX
- CHWXeHmne BpeMeHN NPOCTOS
- [NloHMMaHWne Hy>XHOW KoOHJoUrypaumm
- HeobxogmMmMocCTb B XKMBOM YerioBEKE
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OnepaTtopbl - 3TO AKCNNyaTauMOHHbIE
3HaHUS, ynakoBaHHbIE B KOA, A1
aBTOMaTU4YECKOro MEHEI)KMEHTA

NPUNOXEHNSIMMN.

PaboTta onepaTtopoB 6a3npyeTcs Ha
B3aMMOCBSA3M pecypcoB B Kubernetes
yrnpaBrsgeMbIX KOHTPOSIIIEPOM
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Custom Resource Definition

«Mopgenb gaHHbIX»

apiVersion: apiextensions.k8s.io/v1
kind: CustomResourceDefinition
metadata:
name: postgresqgl.example.com
spec:
group: stable.example.com
versions:
- name: V1 oc create -f crd.yaml
schema:
openAPIV3Schema: ...
scope: Namespaced
names:
plural: pgclusters
singular: pgclusters
kind: PGcluster
shortNames:

- P9



Custom Resource

«[aHHblE MO Moaenny

apiVersion: stable.example.com/v1

kind: MyDatabase

metadata: oc create -f crl.yaml
name: myDatabase’

spec:
replicas: 1

apiVersion: stable.example.com/v1

kind: MyDatabase

metadata: oc create -f cr2.yaml
name: myDatabase2

spec:
replicas: 1



CoxpaHeHue pecypca B ETCD

Control plane

eted

Controller
Manager

API Server

Scheduler

oc/kubect! create -f cr.yaml
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[TpnHUKMN paboTbl KOHTPOMepa

Observe the world

Reconciliation
loop

User-declared Observed
desired state current state

Take actions
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B3anmocBA3b KOHTPONNEPOB U PEeCYpPCOB
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Deployment Pod
ReplicaSet ConfigMap
DaemonSet Secret
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UTO MPOMCXOANT C pECYPCOM?

User
$ kubectl apply -f etcd-clusteryaml

Control Plane

v
Controller-Manager API Server —> Scheduler
7
/0 v
EtcdCluster Custom Resource
Spec:
etcd Operator Ee 3
[ [
v v v
Node Node Node
etcd etcd etcd
Pod Pod Pod
etcd
Pod
Container




Operator SDK

Habop MHCTPYMEHTOB Ansi HAaNMcaHMe onepaTopoB

Helm SDK

Ansible
SDK

Go SDK
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Kak pabotaet Operator SDK?

operator-sdk new nginx-operator \
--api-version=example.com/v1alpha \
--kind=Nginx \
--type=helm

cd nginx-operator
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Kak pabotaet Operator SDK?

operator-sdk new nginx-operator \
--api-version=example.com/v1alpha \
--kind=Nginx \
--type=helm

cd nginx-operator

cat deploy/crds/example_v1alpha1_nginx_cr.yaml

apiVersion: example.com/vlalpha1
kind: Nginx
metadata:
name: example-nginx
spec:
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Kak pabotaet Operator SDK?

operator-sdk new nginx-operator \
--api-version=example.com/v1alpha \
--kind=Nginx \
--type=helm

cd nginx-operator

cat deploy/crds/example_v1alpha1_nginx_cr.yaml

apiVersion: example.com/vlalpha1
kind: Nginx
metadata:
name: example-nginx
spec:

Is nginx-operator/helm-charts/nginx/

templates/
.helmignore
Chart.yaml
values.yaml
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Operator maturity model

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

Automated application Patch and minor version App lifecycle, storage Metrics, alerts, log Horizontal/vertical scaling,
provisioning and upgrades supported lifecycle (backup, failure processing and workload auto config tuning, abnormal
configuration management recovery) analysis detection, scheduling tuning
+<—— HELM s

A
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ANSIBLE
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OperatorHub.io

OperatorHub.io Q sql Contribute v

Welcome to OperatorHub.io

OperatorHub.io is a new home for the Kubernetes community to share Operators. Find an
existing Operator or list your own today.

15 ITEMS VIEw 38 v ORT A-Z v

Al/Machine Learning

Application Runtime

® / (B ’

Cloud Provider

Database Couchbase Operator Crossplane Crunchy PostgreSQL for MongoDB

Developer Tools provided by Couchbase provided by Upbound Kubernetes provided by MongoDB, Inc
provided by Crunchy Data

Integration & Delivery The Couchbase Autonomous Manage any infrastructure The MongoDB Enterprise
Logging & Tracing Operator allows users to easily your applications need directly Enterprise open source Kubernetes Operator enables
Monitoring deploy, manage, and m: from Kubernetes. PostgreSQL-as-a-Servic easy deploys of Mongo
Networking
OpenShift Optional
Security f '.' o ‘

=

=]
Storage
Streaming & Messaging NuoDB Operator Operator for Apache Percona XtraDB Cluster PlanetScale Operator for

provided by NuoDB, Inc. CouchDB Operator Vitess
provided by IBM provided by Percona provided by PlanetScale

This Operator will deploy the
([ Alibaba Cloud (1) s Py

[J Altinity (1)

. [ Anchare (1)

Community Edition of NuoDB Apache CouchDB is a highly Percona XtraDB Cluster PlanetScale's operator for
available NOSQL datab Operator manages the Vitess deploys and man



Tunbl onepartopos B Openshift 4

OnepaTopbl NNaTgopMbl - OTBEYAIOT 3a
doyHKunoHupoBaHue Openshift knactepa.
[Tpumep - cluster autoscaler operator

Onepartopbl KOTOPbIE OCHOBLIBAOTCS HA
Operator Lifecycle Manager

NNNNNNNNNNNNNNNNNNNNNNN



21

Machine API
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machine-controller

Henaet 3anpoc
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AWS/Azure/GCP/...

CONFIDENTIAL Designator



CONFIDENTIAL Designator

UTto noynTtatb?

OREILLY"

Kubernetes
Operators

Automating the Container Orchestration Platform

Jason Dobies &
Joshua Wood
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O'REILLY"
Programming

Kubernetes

Developing Cloud-Native Applications

Michael Hausenblas &
Stefan Schimanski

Kubernetes operators:
https://learning.oreilly.com/library/view/kubernetes-operators/9781492
048039/

Programming kubernetes:
https://learning.oreilly.com/library/view/programming-kubernetes/97381
492047094/

Operator-sdk: https://github.com/operator-framework/operator-sdk

Mpumep npocToro oneparopa:
https://qithub.com/kubernetes-operators-book/chapters.qit



https://learning.oreilly.com/library/view/kubernetes-operators/9781492048039/
https://learning.oreilly.com/library/view/kubernetes-operators/9781492048039/
https://learning.oreilly.com/library/view/programming-kubernetes/9781492047094/
https://learning.oreilly.com/library/view/programming-kubernetes/9781492047094/
https://github.com/operator-framework/operator-sdk
https://github.com/kubernetes-operators-book/chapters.git
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ANY QUESTION:
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DEMO TIME
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Cnacuoo!

Red Hat is the world’s leading provider of enterprise
open source software solutions. Award-winning
support, training, and consulting services make

Red Hat a trusted adviser to the Fortune 500.
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linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat




