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EDB ¢ Kubernetes

Kubernetes Certified Service Provider (KCSP)
o CORT-ARCENET BEMIDPostgreSQLETT
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L) Silver Member of CNCF & Linux Foundation

CLOUD NATIV

COMPUTING FOUNDATION

Red Hat Certified Kubernetes Operators

. « Cloud Native PostgreSQL (PostgreSQL Operator)
« Cloud Native BDR (BDR Operator)
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Cloud Native PostgreSQL & BDR

Kubernetes#154J® EDB &

* QOperators for Kubernetes

*  Kubernetes®d&SICGOSETENNC

*  KubernetesallF(C5%3

* Kubernetes API servert=2(hE

*  ERDHERY—IUIAE

® Repmgr, Patroni, Stolon, Failover Manager

e ITFHAA=>

* PostgreSQL 10, 11, 12, 13

* EDB Postgres Advanced 10, 11, 12, 13

* BDR (3.6 on 2ndQPostgres in Q1/2021)

5 © Copyright EnterpriseDB Corporation, 2021. All rights reserved.



O EDB

Kubernetes AN —4%—

Kubernetes 1> FO—3%ILARU. B3R 7 VT -2 3> OF{EZERUE D,

« KubernetesARL—4—(. TOUILHRTTETARL —I—DIEEEBEMLUET

- PostgreSQL 95 A5 —(3EMR7IVIr—-33>TY,
FIO4Ea> 745
fEEDtREETT—)VA—)—
PYIT— N ZAYFA—)\—
INTISDIIIAY
«  Kubernetes®RAT4TIVIR—R> NEBERE(AKTE
o>, Eal A, A—-3EU71, UY-XHH, 7OeXEHIE, -
E=ENHDOTE(CEENL
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 Operator A>7FA A=
* EDB Limited Use License
e Application J>7 1/ X—=>(PostgreSQL)
* PostgreSQL:
® The Postgres License (OSS)
®* GNU GPL 3 (Barman Cloud)

* EDB Postgres Advanced Server:
® EDB Limited Use License

7 © Copyright EnterpriseDB Corporation, 2021. All rights reserved.



O EDB

A=y NRIS
KubernetesiRiZR5ECTHEITHIEE |

* Private Cloud :
* Kubernetes 1.16+
*  OpenShift 4.5+
* Public Cloud
*  Microsoft Azure (AKS) - U)—X& !
*  Amazon Web Services (EKS) - 2021/Q2 (4-65HA)
* Google Cloud (GKS) - 2021/Q2 (4-68HR)
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Operator with PostgreSQL

o HAZMERAF-EARE

308 BBEOFRHEOIE AL
* & Postgres V5 X5—DIERHS

NSATPISA 2 AF—DEUS

https://cloud-native.enterprisedb.com
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PostgreSQLISAY 7—F*7I)F%

180 PostgreSQL J51<Y
s [FEOEDMNYES RAINA
*  PostgreSQLAAT4J AN-=>4 LIVr—23>
®* Async (default) and Sync (quorum-based)
s  HARBRKICF1IEM EnE
*  pg_rewindDiEAMZHR—K
e 3 D0 Kubernetes H—E 2% 7TV(CIR4H:
* -rw suffix (FiHEW/ESAHT-I0-R)
* -rsuffix (Fe»EWNDI—-I0—-R)
*  -ro suffix (51X ERSGEHEWT—I0—-R- in 1.1.0)
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Read-writeD—270—R(“-rw” service)

A .
® - .
PostgreSQL £l I PostgreSQL ol  PostgreSQL
F543Y : 25214 25214
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Read9—70-R(”-ro” service)

“-ro” Kubernetes H—tE2X
@

57> ROE>

A

PostgreSQL
7343Y

® T
PostgreSQL ol  PostgreSQL
AIINA AL
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e wIIE-UY
s IEEELFAHEVDDESR
o JAVDIT—)IA—)\—
o LJUHOBEEWERK
o TJARUOYIDEZ (RAvFA—){-)
o BIRURYVI\LOTOE-b
o O-UIPvIF—h
o XTI/
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PVCOE #h4Rk
PVC 7> JL—bOYR—-k
BCI5 A5 —RDMRy ROA R —ZOEFIA
o ZNL—=2HI3A0EMTOCTIZ>)
* Azure (default, managed-premium), AWS(gp2, iol, st1, scl), Google(standard)
 EROEH
* Local storage (ZIAILN)
* Network storage

o KERUI—L OHR—K (PVC)
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s DUTOlEFTEEEH
1. B9 2592/ 1BP1ETOITYIF— N3
2. ZO®%. THAIINRvFA-N—an3
3. BRCHEVNTISAIUNTYIF - an3
* supervised / unsupervised
. |\U73 SN BF:
ARL—ADT7YTFT— K
. PostgreSQL DIAF—=7yT7—h
ENZEE CHILENIMERIZSICENE—
. 1/7 U?Jtv FEEIEAT—IIEY MEERUBHEEBERAD—D
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* A4CtFIUFT4ETI
* (Cloud, Cluster, Container, Code
o RyREFIVFRUS—tFIUFTITERN
e > F5FEMa1—-LT7ITACroothERRIEAE
e TLS EES{EIRII3>
* PostgreSQL> -2l DYERL
o FRRYI— RO
* Linters & H/\LYSAtv>
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TLS (SSL) HYR—h

s RMTAITHEEICBEHL

o  ARL—ADZEEAKLES

* & Postgres U545 —DsIEEAHLRES
 TLS IRIZaHFTIAINBNTERD

*  TLS sEBRE(CE DI 7> NEAE
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o XTTa-)VEAITIUR

o ATZ1Hh AN DYR-MERTES3IEIEDH)
*  Public clouds (AWSTHR—RN)
*  Private clouds (e.g. MinIO)

* Barman Cloud [C#&7F

* barman-cloud-wal-archive

®* archive_commandziEEHUIEWALELX
*  barman-cloud-backup

* 2T a-I/ASTIVRONYIPYTIARIR
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o J\WOPYITHEFTULWWISRY —%/ERK S
* base backup LAKY

* Full or PITR
o J\WOPYIWALI7PA N Z2TIHLVBE
e Barman Cloud (Ci&k{F

* barman-cloud-restore
®*  base backup "DUAKF
* barman-cloud-wal-restore
* AJFIVROWALOTIL
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Pod!JY — Xl

*  CPU EXEUDEKREFIR (AT 1—)VEFDAHER)
Pod)’J4Z74—with nodeSelector

*  PodZzERI DG
Pod”>F7J1—71—policies

*  PodZzERURGFR
Pod Disruption Budget

*  PostgreSQL J)—JTREFR¥ZHIFETS

* Kubernetes J—ROFEIHEHIXATF>XD4>2 R
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e  “Cluster” JY—X
*  Kubernetes 1> ~I—>D¥i5E
* “instances” /\S5X—%
*  JSAA—ID PostgreSQL 1> XA ADEL
o RYRRAUINALIHER = instances - 1
*  RPO=0 QOIFEEASLVREIEAL ST —23> % HR—b
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« ESEDE

“kubect!” - KubernetesO XTI 54 7> NN RIA>Y—=)L
YAML ¥YZJIANI7A)

Infrastructure as Code (IaC)
o JSRYDVERL/ BEREHIBR
kubectl apply -f cluster-example.yaml

kubectl delete -f cluster-example.yaml
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apiVersion: postgresql.k8s.enterprisedb.io/v1
kind: Cluster
metadata:

name: cluster-example
spec:

instances: 3

imageName: quay.io/enterprisedb/postgresql:13.2
storage:

size: 1Gi

BREYZIIANTFAILOBT)

https://www.enterprisedb.com/docs/kubernetes/cloud native postgresgl/samples/
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apiVersion: postgresql.k8s.enterprisedb.io/v1
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
minSyncReplicas: 1
maxSyncReplicas: 2

% 0 <= minSyncReplicas <= maxSyncReplicas < instances

26 © Copyright EnterpriseDB Corporation, 2021. All rights reserved.



O EDB

PostgreSQLDESE

apiVersion: postgresql.k8s.enterprisedb.io/v1
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
postgresql:
parameters:
max_worker_processes: "60"
pg_hba:
- host all all all md5
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EDB Postgres Advanced Server

apiVersion: postgresql.k8s.enterprisedb.io/v1
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
imageName: quay.io/enterprisedb/edb-postgres-advanced:13.2
licenseKey: <CZICTA O AF—ZBAfTT>

NSATPISA 2 XF—DEUS

https://cloud-native.enterprisedb.com
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Quickstart

https://www.enterprisedb.com/docs/kubernetes/cloud native postgresqgl/quickstart/
e QuickstartOFIEICA>T. TEEITVET,

e =K1 Kubernetes/Openshift E=iEOtY ~7vS

NI RFIXD MEL Minikubez{ERHULT
O—-hJLICKubernetes5 A%z ER I 2 /55 T .
SEIOFTET(E. AzureDI5IR E(CHERR I 2755 %57BALE T,

e J){—hK2 Operator®1>Z~=JL
e J{—K3 PostgreSQLOTJOA
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& EDB Docs - Quickstart

(& & enterprisedb.com

@ Cloud Native PostgreSQL

Quickstart

Make sure that you have kubectl installed on your machine in order to connect to the Kubernetes
cluster, or oc if using CRC for OpenShift. Please follow the Kubernetes documentation on
install kubectl or the Openshift one on how to insta

ned in this documenta

Part 1 - Setup the local Kubernetes/Openshift playground «

The first part is about installing Minikube, Kind, or CRC. Please spend some time reading about the systems
and decide which one to proceed with. After setting up one of them, please proceed with part 2

Minikube =

Minikube is a tool that makes it easy to run Kubernetes locall

Minikube runs a single-node Kubernetes
cluster inside a Virtual Machine (VM) on your laptop for users looking to try out Kubernetes or develop with it
day-to-day. Normally, it is used in conjunction with VirtualBox.

You can find more information in the official K ete mentat Wt Minik in your

local personal environment. When you installed it, run the following command to create a minikube cluster:

minikube start

This will create the Kubernetes cluster, and you will be ready to use it. Verify that it works with the following

command.

kubectl get nodes

You will see one node called minikube

Kind @

If you do not want to use a virtual machine hypervisor, then Kind is a tool for running local Kubernetes
clusters using Docker container "nodes” (Kind stands for "Kubernetes IN Docker” indeed).

Install kind on your environment following the instructions in the Q tart, then create a Kubernetes



IX\—hk2 Operator®1 > k=)L

M EDB Docs - Quickstart

(5 & enterprisedb.com

Lre sart

Q EDB i . The crc start output will explain how to proceed. You'll then need to execute the output of the crc o
v command. After that, you can log in as kubeadmin with the printed oc in command. You can also
& Back open the web console running cre nsole . User and password are the same as for the gin
command.
e % "
U Cloud Native PostgreSQL CRC doesn't come with a StorageClass, so one has to be configured. You can follow the
) e and install rancher/local-path sioner

S ‘ . Part 2 - Install Cloud Native PostgreSQL «

Now that you have a Kubernetes or OpenShift installation up and running on your laptop, you can proceed
with Cloud Native PostgreSQL installation

Quickstart Please refer to gtion and then proceed with the deployment of a PostgreSQL cluster.

Part 3 - Deploy a PostgreSQL cluster «

As with any other deployment in Kubernetes, to deploy a PostgreSQL cluster you need to apply a
configuration file that defines your desired Cluster

The t example.y sample file defines a simple Cluster using the default storage class to
allocate disk space:

apiVersion: postgresql.k8s.enterprisedb.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instance

primaryUpdateStrategy: unsupervised
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® ® & EDBDocs - Quickstart

< C @ enterprisedb.com

©EebB

« Back

2
@/‘ Cloud Native PostgreSQL

Quickstart

andinstall rancher

Part 2 - Install Cloud Native PostgreSQL «

Now that you have a Kubernetes or OpenShift installation up and running on your laptop, you can proceed

with Cloud Native PostgreSQL installation

Please refer to the tallat section and then proceed with the deployment of a PostgreSQL cluster.

Part 3 - Deploy a PostgreSQL cluster «

As with any other deployment in Kubernetes, to deploy a PostgreSQL cluster you need to apply a

configuration file that defines your desired Cluster
The ter-example sample file defines a simple Cluster using the default storage class to
allocate disk space: k

apiVersio postgresql.k8s.enterprisedb.io/vl
kind: Cluster
metadata:
name: cluster-example
spée
instances:

primaryUpdateStrategy: unsupervised

storage:
size: 1Gi

® There's more

For detailed information about the available
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Cloud Native PostgreSQL Plugin

https://www.enterprisedb.com/docs/kubernetes/cloud native postgresqgl/cnp-plugin/

e PostgreSQLYUSAAZEE T DY —I)LTPluginELU Tt
*  AJVARIUIDONT
curl -sSfL ¥
https://github.com/EnterpriseDB/kubectl-cnp/raw/main/install.sh | ¥
sudo sh -s -- -b /usr/local/bin
*  RTHADHEER

kubectl cnp status cluster-example

kubectl cnp status cluster-example --verbose (X7—%~ZAD5¥HH)
*  ZvFA-N— (F&)

kubectl cnp promote cluster-example cluster-example-2
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Operatoric&3BEEN IS ATEIR

o wIe-U2y
o TIANVZHIBRLTHLS |
kubectl delete pods cluster-example-1 --grace-period=0
 O-U2T7yI7-h
* XAF-7vIT-h
yamlJ74)I T, N=T3ABTEEZZELT
kubectl apply -f cluster-example.yaml
o RT=ITPYT /I ARE
*  RRRAYI\ADISIRK
yam|I74)L T, instancesDEzZELT
kubectl apply -f cluster-example.yaml
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~/D/c/w/yaml »») kubectl cnp status cluster—exampleﬂ
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~/D/c/w/yaml »)) kubectl cnp status cluster-example
Cluster in healthy state

Name : cluster-example

Namespace: default

PostgreSQL Image: quay.io/enterprisedb/postgresql:13.2
Primary instance: cluster-example-1

Instances: 3

Ready instances: 3

Instances status
Pod name Current LSN Received LSN Replay LSN System ID Primary Replicating Replay paused Pend
ing restart Status

cluster-example-1 0/17000060 6965230531272454161 v X X X
0K

cluster-example-2 0/17000060 0/17000060 ©965230531272454161 «x v X X
0K

cluster-example-3 0/17000060 0/17000060 6965230531272454161 «x v X X
0K

~/D/c/w/yaml »») 11

Permissions Size User Date Modified Name

.rw-r--r-- 551 kotaroyoshino 24 5 05:37 cluster-example.yaml

~/D/c/w/yaml »>) vi cluster-example.yaml I




~/D/c/w/yaml »)) kubectl cnp status cluster-example
Cluster in healthy state

Name : cluster-example

Namespace: default

PostgreSQL Image: quay.io/enterprisedb/postgresql:13.2
Primary instance: cluster-example-1

Instances: 3

Ready instances: 3

Instances status
Pod name Current LSN Received LSN Replay LSN System ID Primary Replicating Replay paused Pend
ing restart Status

cluster-example-1 ©/16000000 ©6965230531272454161 v X X X
0K

cluster-example-2 /16000000 0/16000000 ©965230531272454161 «x v X X
0K

cluster-example-3 0/16000000 0/16000000 6965230531272454161 «x v X X
0K

~/D/c/w/yaml »») 11

Permissions Size User Date Modified Name

.rw-r--r-- 551 kotaroyoshino 23 5 06:26 cluster-example.yaml

~/D/c/w/yaml »>) vi cluster-example.yaml D
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Psqllc &k 3iE#e

* Port-forwardZ{#HUT. Kubernetes75XAAANEFIPAIEST (FARA)
kubectl port-forward service/cluster-example-rw 5454:5432

o Psqllc&diEs
psql -p 5454 -h 127.0.0.1 -U postgres

% ){ZAD—RFKubernetes"BEEIERRL TLYSIzs. T1—-R9 D
kubectl get secret cluster-example-superuser -oyaml -o=jsonpath={.data.password}|base64 -d
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-zsh
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PodDHdDpgdata

*  execzfERAULT. PodDHDpgdatalic FZ2&1E9 3%

kubectl exec --stdin --tty cluster-example-1 -- /bin/bash
cd /var/lib/postgresql/data/pgdata
o RIESEITAN
cat postgresql.conf
cat pg_hba.conf

o OJIPAIL
ls log/*
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~/D/c/W/yaml »») kubectl get pods -o wide

NAME READY  STATUS RESTARTS  AGE IP NODE NOMINATED NO

DE  READINESS GATES

cluster-example-1 1/1 Running 1 ohld4m 10.240.0.86 aks-agentpool-28437543-vmss@0000@  <none>
<none>

cluster-example-2 1/1 Running 2 ohlom 10.240.0.118 aks-agentpool-28437543-vmss@00001  <none>
<none>

cluster-example-3 1/1 Running @ 6hl7m 10.240.0.236 aks-agentpool-28437543-vmss@00002  <none>

<none>
~/D/c/W/yaml »»)> D




w» EDB

[Kubernetesx PostgreSQL]%ZEDFI(C !

EDBOSREIVVEDE T
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