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IMCAROL — Thijnk Big,
Start Small,
Seale Learn Fast

Jim Carroll

THINKBIG

ST ART SMALL

STORIES FROM THE STAGE ON DISRUPTION,
TRANSFORMATION AND THE ACCELERATING FUTURE

Coprgrighted Material



- Containers are used in Kubernetes
- Containers could be used without

Kubernetes
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Traditional Deployment

App App App App
Bin/ Library Bin/ Library

Operating System = Operating System

Virtual Machine Virtual Machine

Hypervisor

Virtualized Deployment

App App App

Bin/ Library = Bin/ Library = Bin/ Library

Container Container Container

Container Deployment
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docker podman
Docker Podman
The most popular Daemon less

Pods/containers



Run an existing eontainer

1. Select one from a Container Registry

e Docker.io https://hub.docker.com/ /httpd
e Quay.io

2. Run the container:
$ docker run -p 8080:80 httpd:alpine

3. Access to the container http://localhost:8080


https://hub.docker.com/_/httpd
https://asciinema.org/a/PeItFbYUE8CFXcOezU9gtXXdO

Inside the container

1. Execute a command in the container:;
$ docker ps

$ docker exec [container-id] pwd

2. Get an interactive inside the container
$ docker exec -i' [container-id] /bin/sh

3. Look at the filesystem and the processes


https://asciinema.org/a/2fDbvIvFFRybcLhqhPuXNTrHA

Cantainers are isolated proresses
gf the host

App App App App

Bin/ Library Bin/ Library App App App

Operating System = Operating System Bin/ Library = Bin/ Library = Bin/ Library

Virtual Machine Virtual Machine Container Container Container

Hypervisor

App  App  App

Traditional Deployment Virtualized Deployment Container Deployment




yo@ LCreate your own container image

L2
-y

1. Create a Dockerfile

FROM docker.io/tomcat:10.1-jdkl7-openjdk
COPY target/*.war /usr/local/tomcat/webapps/ROOT.war

2. Build

$ mvn clean install

$ docker build -f src/main/docker/Dockerfile -t
quay.io/sunix/hello-tomcat .


https://asciinema.org/a/UiWGMAp5YllZO3konDnAvMya2

App App
Bin/ Library

Operating System

Virtual Machine

App App
Bin/ Library

Operating System

Virtual Machine

App

Bin/ Library

Container

App

Bin/ Library

Container

App

Bin/ Library

Container

Hypervisor

App  App  App

Traditional Deployment

Virtualized Deployment

Container Deployment




Create your own container image

1. Create a Dockerfile
2. Build
3. Push
$ docker login quay.io
$ docker push quay.io/sunix/hello-tomcat
4. Run

$ docker run -p 8888:8080 quay.io/sunix/hello-tomcat


https://asciinema.org/a/8E0RbNOlayQVTwLVCDSdtYntb

<I>

Source code

Basically a Dockerfile

Cantainer imagﬂ

From Zero to production with

Build

Using "Docker or Podman

&

Push/Pull

Optionally to a container
image registry like
dockerhub or quay.io

Run anywhere

Any linux host that
support container
technology should be able
to run it.




VErsus a Java application

From Zero to production

<I>

Source code Build Push/Pull Run anywhere

Basically Java files Using Maven, or Gradle Optionally to a Maven repo Any OS host that support

like Nexus or Artifactory Vv teggpeoggg%ﬁr}guld be




Traditional Deployment

App App App App
Bin/ Library Bin/ Library

Operating System = Operating System

Virtual Machine Virtual Machine

Hypervisor

Virtualized Deployment

App App App

Bin/ Library = Bin/ Library = Bin/ Library

Container Container Container

Container Deployment




No more "It works on my computer"” problem!
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Cantainers opened the doors
to microservices
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" An gpen-souree container
e grehestration system
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A cluster of instances
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Let's begin with five objects
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Kubernetes Cluster - Nodes

/Node kubelet /Node kubelet /Node kubelet
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/

Kubernetes Cluster - Deelarative
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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KBs Cluster - 4 Tomeat Instanees
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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Kubernetes Cluster - Pod Failure
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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Kubernetes Cluster - Reeavery
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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Kubernetes Cluster - Node Failure



https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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Kubernetes Cluster - New Node
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
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Kubernetes

- A distributed and structured YAML database
» CRUD, structured and typed objects: Resources

» Resources live in Namespaces


https://asciinema.org/a/lfxttSBoSoVH9hkS4lOxzuGdk
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S Create a Resource object

e + speaker.yaml|

apiVersion: "stable.world.com/v1"
kind: Speaker
metadata:

name: horacio

spec:

name: "Horacio"

title: "DevRel at OVH Cloud"
action: "speak"

 Execute

$ kubectl apply -f speaker.yaml
$ kubectl get Speaker




Kubernetes

- A distributed and structured YAML database
- Controllers that do the job
e Listening to Resources Create/Update/Delete
events: the user requirements

e Perform to match the user requirements



-

-4 ..;‘A -’ 3.5

Kubernetes

performs actions

User to match the desired state

creates or
modifies

External world
Custom Resource

gets notified
spec changes

spec: Desired state a
-

Custom Controller

status
updates

status

Kubernetes cluster




Kubernetes

- A distributed and structured YAML database
- Controllers that do the job
e Listening to Resources Create/Update/Delete
events: the user requirements
e Perform to match the user requirements
- By default, a set of Resources and Controllers to

manage a cluster of machines
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1-n containers sharing network addressing/volumes, etc.
~——

"{; | .

. « mypod.yaml

apiVersion: vl
kind: Pod
metadata:
name: mypod
spec:
containers:

X

- name: hellotomcat-container
image: quay.io/sunix/hello-tomcat
ports:

- containerPort: 8080
imagePullPolicy: IfNotPresent

g
|

https://asciinema.org/a/lEeeNkoQ2eJ76Twx2S0sCybTzz

' .


https://asciinema.org/a/EeeNkoQ2eJ76Twx2S0sCybTzz

DEpInyment

Deploy and manage pods that looks similar: Scaling

S
el
W « hello-tomcat-deployment.yaml
n e

(o)

metadata:
name: hellotomcat
labels:
app: hellotomcat
spec:
replicas: 2
selector:
matchLabels:
app: hellotomcat
template:
metadata:

labels:
app: hellotomcat

spec:

containers:

- name: hellotomcat-container
image: quay.io/sunix/hello-tomcat
ports:

- containerPort: 8080
imagePullPolicy: IfNotPresent

https://asciinema.org/a/EsaRue6eDKWyvRCHmMRKXxIfydl|

. . T



https://asciinema.org/a/EsaRue6eDKWyvRCHmRKxIfydI
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Load balancer
{_*‘;: 1 Let the pods communicates in the cluster or outside

« myservice.yaml

kind: Service
metadata:
name: hellotomcat-service
spec:
type: NodePort
selector:
app: hellotomcat

o,
g apiVersion: vl

ports:

- protocol: TCP
port: 8080
targetPort: 8080




Indress

Manage the paths and domain name redirections Services

myingress.yaml

apiVersion: networking.k8s.io/v1l
kind: Ingress
metadata:
name: hellotomcat-ingress
labels:
app: hellotomcat
spec:
rules:
- host: 192.168.49.2.nip.1io0
http:
paths:
- path: /
pathType: Prefix
backend:
service:
name: hellotomcat-service
port:
number: 8080



https://asciinema.org/a/PpW6P3EftEUWb13UOvoBK6wOW
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Resource management

apiVersion: vl
kind: Pod
metadata:

name: frontend
spec:
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- wang resources it can use containers:
- name: app
N | , image: images.my-company.example/app
Eggwqm %fwf and g;,,_;‘fﬁs resources:
1 ” ‘£ a requests:
W4 ATz 4000640 M4 K memory: "64Mi"

el Eeary:
T ATz 26 M 2K | cpu: "2som
. L imits:
=LV Av(ore z 4 CPU = 4000 w CPY memory: "128Mi"
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\What if a pod uses
too many resources®

e s 3
- T Y
f;‘, {‘,f@:

e fmziz? . §§ gf@é‘&" és}* eded ﬁ%i-{,}{a{g , ggjgj-ﬁéf’@g!;'} #aw L

Keerel O0M subsytenm

Mepar
Emety
3 ‘ " ¢ ~ i 3 o T
tiier to over use , Keragl waity befors gﬁwma & 1o continge

8

A% iﬁ,gmi' %émx s‘gés’%g g‘:i?i"g&g% weiil




3 V'Am. i, L

Resouree quota

kind: ResourceQuota
metadata:
name: compute-resources
spec:
hard:
requests.cpu: "1"
requests.memory: 1Gi
limits.cpu: "2"

limits.memory: 2Gi

requests.nvidia.com/gpu: 4

Limit the total sum of compute resources
that can be requested in a given namespace



- Ii 'I- | b

& Limit range

apiVersion: vl

kind: LimitRange

metadata:

name: cpu-resource-constraint

spec:

limits:

- default: # this section defines default limits
cpu: 500m

defaultRequest: # this section defines default requests
cpu: 500m

max: # max and min define the limit range
cpu: "1"

min:
cpu: 100m

type: Container

Default, minimum and maximum resources usage
per pod in a namespace



MFs - ~ENTE £
> 3 T L T

b Al s e 4
sl T8 o

Verifying resource usag

% kubectl top pods

NAME CPU(cores) MEMORY (bytes)
hello-world-deployment-bc4fdéb9-dgspd 3m 2M1i
hello-world-deployment-bc4fd6b9-£85mf 3m 2M1
hello-world-deployment-bc4fdé6b9-hh7xs  4m 2M1i
hello-world-deployment-bc4fd6b9-1z494 5m 2M1

% kubectl top pods --containers
POD NAME CPU(cores) MEMORY (bytes)

hello-world-deployment-bc4fdé6b9-dgspd hello-world Om 2M1
hello-world-deployment-bc4fd6b9-£85mf hello-wozrld 1m 2M1i
hello-world-deployment-bc4fdé6b9-hh7xs hello-world 1m 2M1
hello-world-deployment-bc4fdé6b9-1z494 hello-wozrld Om 2M1i

% kubectl top nodes

NAME CPU(cores) CPU% MEMORY (bytes)
MEMORY%

nodepool-cel8c6bcd-1291-4a6e-83-node-5¢c283f 110m % 1214M1
nodepool-cel8c6bcd-1291-4a6e-83-node-85b011 104m 9% 1576Mi
nodepool-cel8c6bcd-1291-4a6e-83-node-c3cfct 121m % 1142M1
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Tell people you're ready



Tell people you're ready

readinessProbe:
httpGet:
path: /health
port: 8030
initialDelaySeconds: 10
periodSeconds: 3




Tell people you’re alive



Tell people you’re alive

livenessProbe:
| httpGet:
port: 8080
path: /alive
initialDelaySeconds: 10
periodSeconds: 5
timeoutSeconds: 2
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B> Cambridge
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B> Dictionary

Secret: a piece of information that is only known by
one person or a few people and should not be told
to others.




Kubernetes Cluster - Nodes

/Node kubelet
4 )

/Node kubelet
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/

Kubernetes object that contains a small amount of
sensitive data.
Injected as volume or environment variable.
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Encryption Configuration




Yo 0 o
2 Vaults pruovide full eneryption
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LB/Reverse proxy Reverse proxy
/

PreProd

LB/Rsverse\proxy Reverse proxy

Production

Project 2

A typical Java
application

Developer
Environment

Developer
Environment

Reverse proxy

Developer

PreProd Environment

LB/Rgverse_\proxy Reverse proxy

(master)

Production PreProd

Project 4

(slave) (master) (master)

Developer
Environment

Based on real life experiences



Your Java tu Kubernetes

_*@%é

mvn
package

<I>

Dockerfile
s

build

/ docker

T
Container \

Image

&3

Container

/ Registry

Cm Kubernetes
_—

<I>

/ kubectl ‘ —

apply

Your app in

K8s
manife
files

production
environment

st
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Eeclipse JKube

© JKube

=> OO0

Maven OPENSHIFT

ﬁ Gradle




Eelipse JKube

hitps://jkube-website-guickstarts.surge.s
h/jkube/


https://jkube-website-quickstarts.surge.sh/jkube/
https://jkube-website-quickstarts.surge.sh/jkube/

R

JKube with Ingms and S5 rﬁplizats

o\ + pom.xml

L 2

<plugin>
<groupId>org.eclipse.jkube</groupld>
<artifactId>kubernetes-maven-plugin</artifactId>
<version>1.10.1</version>

</plugin>

<Jjkube.createExternalUrls>true</Jjkube.createExternalUrls>
<jkube.replicas>5</jkube.replicas>

mvn clean install k8s:build \
k8s:resource \
k8s:apply \

-Djkube.domain=$(minikube ip).nip.io



https://asciinema.org/a/dCGQ7B45XZP2T1emHq6zIUNI1

Your Java tu Kubernetes

_*@%é

mvn
package

<I>

Dockerfile
s

build

/ docker

T
Container \

Image

&3

Container

/ Registry

Cm Kubernetes
_—

<I>

/ kubectl ‘ —

apply

Your app in

K8s
manife
files

production
environment

st
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Your Java t KI.IIJEJI“‘\EtESI with

a@}é

mvn package Java App
k8s:build (jar or
k8s:resource war)

Container .
\ | Container
mage

Registry

© &

Your app in
production
environment

Kubernetes
Pod




Eclipse JKube . | N
. Minimize the Dockerfile or YAML files to maintain
be n Eflts It generates container images and kubernetes

manifests based on defaults. Of course these
defaults could be overridden or enriched.

Use your Cl

You can use JKube without docker or kubectl. It
perfectly fits to any Cl

One tool to deploy them all !

It doesn't require Docker or kubectl. JIB or S2i can
be used for build. Kubernetes communication is
done with the Java Fabric8 Kubernetes client.



.== RedHat DEVOXX FRANCE <", RedHat

Developer Tleme edition | Palais des Congreés, Paris

Neuilly 252 AB ®
Mercredi 12 avril | 18:30 - 19h

JKube remote-dev: |

Coder avec tous vos micro-services
du cloud... enlocal! [ <>

Sun Tan 9
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B -~
S

(%) . _
§ [aints & Tolerances

Taint - applied to a Kubernetes Node that signals the
scheduler to avoid or not schedule certain Pods.

Toleration - applied to a Pod definition and provides an
exception to the taint.



g Affinity & Anti-affinity
{4

e Node Affinity - rules that ban the node where pods can
run, but also to favor where they should run

Pod Affinity - indicate a group of pods should always be
deployed together on the same node (because of
4 network communication, shared storage, etc.)
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Lots of clusters with lots and lots of deployments
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Helm Charts are eaonfiguration
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Ops / DevQps / SRE...

Human operator

Operating is more than installs & upgrades
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Kubernetes is about automation
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How about automating human operators?
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Kubernetes Uperatars
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A Kubernetes version of the human operator
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Building operatars
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Basic K8s elements: Custom Resources & Controllers
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Kubernetes Controllers: eontraol

They watch the state of the cluster,
and make or request changes where needed
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K8s rontruollers: a reconeile loop

Strives to reconcile current state and desired state




Custom Resouree Definitions
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Extending Kubernetes API
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Extending Kubernetes AvI

By defining new types of resources
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Kubernetes Uperatars

&°2 OPERATORS

Automating operations
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\What's a Kubernetes Uperator®?
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Example: databases
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Postgre SQL
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Things like adding an instance to a poal,
doing a backup sharding...
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Knowledge encoded
in CRDOs and Caontrollers
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Custom Controllers for
Custom Resources
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Operators implement and manage Custom Resources
using custom reconciliation logic
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Uperatar Capability Maodel

ANSIBLE
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Gauging the operator maturity
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The Uperatar SDK
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But I'm a Java developer!

Can | code Kubernetes Operators in Java?
Easily?
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Uperatars in Java

GET STARTED ( () CONTRIBUTE ) ( &) DISCORD CHANNEL )

Sponsored by:

d i . & RedHat
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THANKS
FOR WATCHING




