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API Groups
Pre-Requisite



curl https://kube-master:6443/version 
{

"major": "1",
"minor": "13",
"gitVersion": "v1.13.0",
"gitCommit": "ddf47ac13c1a9483ea035a79cd7c10005ff21a6d",
"gitTreeState": "clean",
"buildDate": "2018-12-03T20:56:12Z",
"goVersion": "go1.11.2",
"compiler": "gc",
"platform": "linux/amd64"

}

curl https://kube-master:6443/api/v1/pods 
{

"kind": "PodList",
"apiVersion": "v1",
"metadata": {

"selfLink": "/api/v1/pods",
"resourceVersion": "153068"

},
"items": [

{
"metadata": {
"name": "nginx-5c7588df-ghsbd",
"generateName": "nginx-5c7588df-",
"namespace": "default",
"creationTimestamp": "2019-03-20T10:57:48Z",
"labels": {

"app": "nginx",
"pod-template-hash": "5c7588df"

},
"ownerReferences": [

{
"apiVersion": "apps/v1",
"kind": "ReplicaSet",
"name": "nginx-5c7588df",
"uid": "398ce179-4af9-11e9-beb6-020d3114c7a7",
"controller": true,
"blockOwnerDeletion": true

}
]

},

curl https://kube-master:6443/version curl https://kube-master:6443/api/v1/pods 



/api/version /apis /logs/healthz/metrics



/api /apis

core named



/api

core

/v1

bindings

configmaps

rc

events

namespaces

nodes

PV

pods

PVC

secrets services

endpoints



/apis

named

/apps /extensions /certificates.k8s.io/networking.k8s.io /storage.k8s.io /authentication.k8s.io

/v1

/deployments

/replicasets

/statefulsets

/v1

/networkpolicies

/v1

/certificatesigningrequests

API Groups

Resources
create

delete

get

list

update

watch

Verbs



https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.13

https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.13


{
"paths": [

"/api",
"/api/v1",
"/apis",
"/apis/",
"/healthz",
"/logs",
"/metrics",
"/openapi/v2",
"/swagger-2.0.0.json",

curl http://localhost:6443 -k

"name": "extensions",
"name": "apps",
"name": "events.k8s.io",
"name": "authentication.k8s.io",
"name": "authorization.k8s.io",
"name": "autoscaling",
"name": "batch",
"name": "certificates.k8s.io",
"name": "networking.k8s.io",
"name": "policy",
"name": "rbac.authorization.k8s.io",
"name": "storage.k8s.io",
"name": "admissionregistration.k8s.io",
"name": "apiextensions.k8s.io",
"name": "scheduling.k8s.io",
"name": "coordination.k8s.io",

curl http://localhost:6443/apis -k | grep “name”



Kube ApiServer

{
"kind": "Status",
"apiVersion": "v1",
"metadata": {

},
"status": "Failure",
"message": "forbidden: User \"system:anonymous\" cannot get path \"/\"",
"reason": "Forbidden",
"details": {

},
"code": 403

}

curl http://localhost:6443 -k

{
"paths": [

"/api",
"/api/v1",
"/apis",
"/apis/",
"/healthz",
"/logs",
"/metrics",

curl http://localhost:6443 –k

--key admin.key
--cert admin.crt 
--cacert ca.crt



Kube ApiServer

kubectl proxy

Kubectl Proxy

kubectl proxy

{
"paths": [

"/api",
"/api/v1",
"/apis",
"/apis/",
"/healthz",
"/logs",
"/metrics",
"/openapi/v2",
"/swagger-2.0.0.json",

curl http://localhost:8001 -k

Starting to serve on 127.0.0.1:8001
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API Versions



/apis

named

/apps /extensions /certificates.k8s.io/networking.k8s.io /storage.k8s.io /authentication.k8s.io

/v1

/deployments

/replicasets

/statefulsets

/v1

/networkpolicies

/v1

/certificatesigningrequests

create

delete

get

list

update

watch

API

API Groups

Resources

Verbs

Versions



/apis

/apps /extensions /networking.k8s.io

/v1 /v1

API

Versions

GA/
stable

/v1beta1/v1alpha1

BetaAlpha



Alpha

Version Name vXalphaY (eg: v1alpha1)

Enabled No. Can enable via flags

Tests May lack e2e tests

Reliability May have bugs

Support No Commitment. May be 
dropped later

Audience Expert Users interested in 
giving early feedback

API

/apis

/apps /extensions /networking.k8s.io

/v1 /v1

GA/
stable

/v1beta1/v1alpha1

BetaAlpha

GA (Stable)

vX (eg: v1)

Yes by default

Has conformance tests

Highly reliable

Will be present in many 
future releases

All users

Beta

vXbetaY (eg: v1beta1)

Yes by default

Has e2e tests

May have minor bugs

Commits to complete the 
feature and move to GA

Users interested in beta 
testing and providing 
feedback

/internal.apiserver.k8s.io

/v1alpha1

/storageversion

apiVersion:

kind:

metadata:

spec:

internal.apiserver.k8s.io/v1alpha1

StorageVersion

name: sv-1

storage-version.yaml



/apis

/apps /extensions /networking.k8s.io

/v1 /v1

API

GA/
stable

/v1beta1/v1alpha1

BetaAlpha

apiVersion:

kind:

metadata:

spec:

apps/v1alpha1

Deployment

name: nginx

nginx.yaml

apiVersion:

kind:

metadata:

spec:

apps/v1beta1

Deployment

name: nginx

nginx.yaml

apiVersion:

kind:

metadata:

spec:

apps/v1

Deployment

name: nginx

nginx.yaml

Preferred/
Storage

kubectl explain deployment

KIND: Deployment
VERSION: apps/v1

kubectl get deployment



Preferred Version



Storage Version

ETCDCTL_API=3 etcdctl
--endpoints=https://[127.0.0.1]:2379 
--cacert=/etc/kubernetes/pki/etcd/ca.crt
--cert=/etc/kubernetes/pki/etcd/server.crt
--key=/etc/kubernetes/pki/etcd/server.key
get "/registry/deployments/default/blue" --print-value-only

k8s

apps/v1
Deployment

bluedefault"*$cf8dcd55-8819-4be2-85e7-bb71665c2ddf2ZB
successfully progresse8"2

To decode data stored in ETCD use https://github.com/jpbetz/auger



Enabling/Disabling API groups
ExecStart=/usr/local/bin/kube-apiserver \\
--advertise-address=${INTERNAL_IP} \\
--allow-privileged=true \\
--apiserver-count=3 \\
--authorization-mode=Node,RBAC \\
--bind-address=0.0.0.0 \\
--enable-swagger-ui=true \\
--etcd-cafile=/var/lib/kubernetes/ca.pem \\
--etcd-certfile=/var/lib/kubernetes/apiserver-etcd-client.crt \\
--etcd-keyfile=/var/lib/kubernetes/apiserver-etcd-client.key \\
--etcd-servers=https://127.0.0.1:2379 \\
--event-ttl=1h \\
--kubelet-certificate-authority=/var/lib/kubernetes/ca.pem \\
--kubelet-client-certificate=/var/lib/kubernetes/apiserver-etcd-client.crt \\
--kubelet-client-key=/var/lib/kubernetes/apiserver-etcd-client.key \\
--kubelet-https=true \\
--runtime-config=api/all \\
--service-account-key-file=/var/lib/kubernetes/service-account.pem \\
--service-cluster-ip-range=10.32.0.0/24 \\
--service-node-port-range=30000-32767 \\
--client-ca-file=/var/lib/kubernetes/ca.pem \\
--tls-cert-file=/var/lib/kubernetes/apiserver.crt \\
--tls-private-key-file=/var/lib/kubernetes/apiserver.key \\
--v=2

ExecStart=/usr/local/bin/kube-apiserver \\
--advertise-address=${INTERNAL_IP} \\
--allow-privileged=true \\
--apiserver-count=3 \\
--authorization-mode=Node,RBAC \\
--bind-address=0.0.0.0 \\
--enable-swagger-ui=true \\
--etcd-cafile=/var/lib/kubernetes/ca.pem \\
--etcd-certfile=/var/lib/kubernetes/apiserver-etcd-client.crt \\
--etcd-keyfile=/var/lib/kubernetes/apiserver-etcd-client.key \\
--etcd-servers=https://127.0.0.1:2379 \\
--event-ttl=1h \\
--kubelet-certificate-authority=/var/lib/kubernetes/ca.pem \\
--kubelet-client-certificate=/var/lib/kubernetes/apiserver-etcd-client.crt \\
--kubelet-client-key=/var/lib/kubernetes/apiserver-etcd-client.key \\
--kubelet-https=true \\
--runtime-config=batch/v2alpha1\\
--service-account-key-file=/var/lib/kubernetes/service-account.pem \\
--service-cluster-ip-range=10.32.0.0/24 \\
--service-node-port-range=30000-32767 \\
--client-ca-file=/var/lib/kubernetes/ca.pem \\
--tls-cert-file=/var/lib/kubernetes/apiserver.crt \\
--tls-private-key-file=/var/lib/kubernetes/apiserver.key \\
--v=2
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API Deprecations



/apis

/apps /extensions /networking.k8s.io

/v1 /v1

API

GA/
stable

/v1beta1/v1alpha1

BetaAlpha



API
/apis

/kodekloud.com

/coursee

/v1alpha1

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha1

Course

name: ckad

ckad-course.yaml

/webinar



API Deprecation Policy Rule #1

API elements may only be 
removed by incrementing the 

version of the API group.



API
/apis

/kodekloud.com

/coursee

/v1alpha1

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha1

Course

name: ckad

ckad-course.yaml

/webinar



API
/apis

/kodekloud.com

/course

/v1alpha1 /v1alpha2

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha1

Course

name: ckad

ckad-course.yaml

Preferred/
Storage

/coursee

/webinar

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha2

Course

name: ckad

ckad-course.yaml



API Deprecation Policy Rule #2

API objects must be able to round-trip 
between API versions in a given release 

without information loss, with the exception 
of whole REST resources that do not exist in 

some versions.

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha1

Course

name: ckad

ckad-course.yaml

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha2

Course

name: ckad

ckad-course.yaml

apiVersion:

kind:

metadata:

spec:

kodekloud.com/v1alpha1

Course

name: ckad

ckad-course.yaml

type: video type: video

duration:

type: video

duration:duration:



API
/apis

/kodekloud.com

/v1alpha1 /v1alpha2



API
/apis

/kodekloud.com

/course

/v1alpha1 /v1alpha2 /v1beta1



API
/apis

/kodekloud.com

/course

/v1alpha1 /v1alpha2 /v1beta1 /v1beta2



API
/apis

/kodekloud.com

/course

/v1alpha1 /v1alpha2 /v1beta1 /v1beta2 /v1



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

Preferred/
storage 
version



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

Preferred/
storage 
version



API Deprecation Policy Rule #4a

Other than the most recent API versions in each track, older API 
versions must be supported after their announced deprecation for a 

duration of no less than:

• GA: 12 months or 3 releases (whichever is longer)
• Beta: 9 months or 3 releases (whichever is longer)
• Alpha: 0 releases



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

Preferred/
storage 
version



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

X + 2/v1beta1

Preferred/
storage 
version



API Deprecation Policy Rule #4a

Other than the most recent API versions in each track, older API 
versions must be supported after their announced deprecation for a 

duration of no less than:

• GA: 12 months or 3 releases (whichever is longer)
• Beta: 9 months or 3 releases (whichever is longer)
• Alpha: 0 releases



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

X + 2/v1beta1

Preferred/
storage 
version



/v1beta1

API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2

Preferred/
storage 
version



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

/v1beta2 /v1beta1

(Deprecated)

Preferred/
storage 
version



API Deprecation Policy Rule #4b

The "preferred" API version and the "storage version" for a given group 
may not advance until after a release has been made that supports 

both the new version and the previous version



API

X

Kubernetes 
Release 
Version

API Group 
Version

/v1alpha1

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

/v1beta2 /v1beta1

(Deprecated)

Preferred/
storage 
version



API

X

Kubernetes 
Release 
Version

API Group 
Version

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2 /v1beta1

(Deprecated)

Preferred/
storage 
version



API

X

Kubernetes 
Release 
Version

API Group 
Version

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2/v1beta1

(Deprecated)

/v1beta2/v1beta1

(Deprecated)

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 1/v1alpha2

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1 /v1beta2

(Deprecated)

/v1

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 2/v1beta1

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1/v1beta2

(Deprecated)

/v1

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 3/v1beta2 /v1beta1

(Deprecated)

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1

X + 7/v1beta2

(Deprecated)

/v1/v1

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1

X + 7/v1beta2

(Deprecated)

/v1

X + 8/v1

Preferred/
storage 
version



API
Kubernetes 

Release 
Version

API Group 
Version

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1

X + 7/v1beta2

(Deprecated)

/v1

X + 8/v1

Preferred/
storage 
version

X + 9/v1/v2alpha1



API Deprecation Policy Rule #3

An API version in a given track may not be deprecated until a new API 
version at least as stable is released.



API
Kubernetes 

Release 
Version

API Group 
Version

X + 4/v1beta2/v1beta1

(Deprecated)

X + 5/v1beta2/v1beta1

(Deprecated) (Deprecated)

/v1

X + 6/v1beta2

(Deprecated)

/v1

X + 7/v1beta2

(Deprecated)

/v1

X + 8/v1

Preferred/
storage 
version

X + 9/v1/v2alpha1



Kubectl Convert

kubectl convert –f <old-file> --output-version <new-api>

apiVersion:

kind:

metadata:

spec:

apps/v1beta1

Deployment

name: nginx

nginx.yaml

apiVersion:

kind:

metadata:

spec:

apps/v1

Deployment

name: nginx

nginx.yaml

kubectl convert –f nginx.yaml --output-version apps/v1

apiVersion: apps/v1
kind: Deployment
metadata:
creationTimestamp: null
labels:

app: nginx
name: nginx

spec:



Installing Kubectl Convert

https://kubernetes.io/docs/tasks/tools/install-kubectl-linux/#install-kubectl-
convert-plugin





60

Custom Resource 
Definitions (CRD)



Monitor

Change

apiVersion: 

kind:

metadata:

spec:

deployment.yml

name: myapp-deployment

apps/v1

metadata:

name: myapp-pod

labels:

type: front-end

spec:

containers:

- image: nginx

replicas:

selector:

matchLabels:

type: front-end

template:

3

Deployment

> kubectl create –f deployment.yml

deployment "myapp-deployment" created

> kubectl get deployments
NAME               DESIRED   CURRENT   UP-TO-DATE   AVAILABLE   AGE

> kubectl delete –f deployment.yml

deployment "myapp-deployment" deleted

myapp-deployment   3         3         3            3           21s

package deployment

var controllerKind =
apps.SchemeGroupVersion.WithKind("Deployment")

//< Code hidden >

// Run begins watching and syncing.
func (dc *DeploymentController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Add ReplicaSet
func (dc *DeploymentController) addReplicaSet(obj
interface{})

//< A lot of code hidden >

deployment_controller.go

Controller

ETCD

Resource



Resource Controller

ReplicaSet

Deployment

Job

CronJob

Statefulset

Namespace

ReplicaSet

Deployment

Job

CronJob

Statefulset

Namespace

ETCD



Resource Controller

apiVersion: 

kind:

metadata:

spec:

flightticket.yml

name: my-flight-ticket

flights.com/v1

from: Mumbai

to: London

number: 2

FlightTicket

ETCD

> kubectl create –f flightticket.yml

flighticket "my-flight-ticket" created

> kubectl get flightticket
NAME               STATUS

> kubectl delete –f flightticket.yml

flightticket "my-flight-ticket" deleted

my-flight-ticket   Pending API
https://book-flight.com/api

Monitor

Change

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

flightticket_controller.go

Custom Custom



apiVersion: 

kind:

metadata:

spec:

flightticket.yml

name: my-flight-ticket

flights.com/v1

from: Mumbai

to: London

number: 2

FlightTicket

> kubectl create –f flightticket.yml

no matches for kind "FlightTicket" in version ”flights.com/v1"

ResourceCustom Custom Resource Definition (CRD)

apiVersion: 

kind:

metadata:

spec:

flightticket-custom-definition.yml

apiextensions.k8s.io/v1

CustomResourceDefinition

name: flighttickets.flights.com

versions:

- name: v1

served: true

storage: true

scope: Namespaced

group: flights.com

names:

kind: FlightTicket
singular: flightticket

plural: flighttickets

shortNames:

- ft

schema:

openAPIV3Schema:

> kubectl api-resources

NAME      SHORTNAMES   APIGROUP         NAMESPACED   KIND
bindings                                true         Binding
flighttickets ft    flights.com true         FlightTicket

> kubectl get ft

NAME               AGE
my-flight-ticket   24m



apiVersion: 

kind:

metadata:

spec:

flightticket.yml

name: my-flight-ticket

flights.com/v1

from: Mumbai

to: London

number: 2

FlightTicket

ResourceCustom
versions:

- name: v1

served: true

storage: true

singular: flightticket

plural: flighttickets

shortNames:

- ft

schema:

openAPIV3Schema:

type: object

properties:

spec:

type: object

properties:

from:

type: string

to:

type: string

number:

type: integer

minimum: 1

maximum: 10

> kubectl create –f flightticket.yml

flighticket "my-flight-ticket" created

> kubectl get flightticket
NAME               STATUS

> kubectl delete –f flightticket.yml

flightticket "my-flight-ticket" deleted

my-flight-ticket   Pending

> kubectl create –f flightticket-custom-definition.yml

customresourcedefinition created
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Custom Controllers



Resource Controller

apiVersion: 

kind:

metadata:

spec:

flightticket.yml

name: my-flight-ticket

flights.com/v1

from: Mumbai

to: London

number: 2

FlightTicket

ETCD

> kubectl create –f flightticket.yml

flighticket "my-flight-ticket" created

> kubectl get flightticket
NAME               STATUS
my-flight-ticket   Pending API

https://book-flight.com/api

Monitor

Change

Custom Custom

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

flightticket_controller.go



Custom Controller

https://github.com/kubernetes/sample-controller



Custom Controller

> git clone https://github.com/kubernetes/sample-controller.git

Cloning into 'sample-controller'...

Resolving deltas: 100% (15787/15787), done.

> go

Go is a tool for managing Go source code.

go <command> [arguments]

> cd sample-controller

> go build -o sample-controller .

go: downloading k8s.io/client-go v0.0.0-20211001003700-dbfa30b9d908

go: downloading golang.org/x/text v0.3.6

> ./sample-controller -kubeconfig=$HOME/.kube/config

I1013 02:11:07.489479 40117 controller.go:115] Setting up event handlers

I1013 02:11:07.489701 40117 controller.go:156] Starting FlightTicket controller

Customize controller.go with our custom logic

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

controller.go



Docker Image

Custom Controller

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, stopCh <-chan
struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

controller.go



Docker Image

Custom Controller

pod
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Operator 
Framework



Resource Definition (CRD) ControllerCustom Custom

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

flightticket_controller.go

apiVersion: 

kind:

metadata:

spec:

flightticket-custom-definition.yml

apiextensions.k8s.io/v1

CustomResourceDefinition

name: flighttickets.flights.com

versions:

- name: v1

served: true

storage: true

scope: Namespaced

group: flights.com

names:

kind: FlightTicket
singular: flightticket

plural: flighttickets

shortnames:

- ft



Operator Framework

Resource Definition (CRD) ControllerCustom Custom

package flightticket

var controllerKind =
apps.SchemeGroupVersion.WithKind("FlightTicket")

//< Code hidden >

// Run begins watching and syncing.
func (dc *FlightTicketController) Run(workers int, 
stopCh <-chan struct{})

//< Code hidden >
// Call BookFlightAPIReplicaSet
func (dc *FlightTicketController) callBookFlightAPI(obj
interface{})

//< A lot of code hidden >

flightticket_controller.go

> kubectl create –f flight-operator.yaml

apiVersion: 

kind:

metadata:

spec:

flightticket-custom-definition.yml

apiextensions.k8s.io/v1

CustomResourceDefinition

name: flighttickets.flights.com

versions:

- name: v1

served: true

storage: true

scope: Namespaced

group: flights.com

names:

kind: FlightTicket
singular: flightticket

plural: flighttickets

shortnames:

- ft



Operator Framework

Resource Definition (CRD) ControllerCustom Custom

EtcdCluster ETCD Controller

EtcdBackup

EtcdRestore

Backup Operator

Restore Operator
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Blue/Green 
Deployments



Deployment Strategy

app:1.0 app:1.0 app:1.0 app:1.0 app:1.0 app:2.0 app:2.0 app:2.0 app:2.0 app:2.0

Application
Down

Recreate

app:1.0 app:1.0 app:1.0
app:1.0 app:1.0app:2.0 app:2.0 app:2.0

app:2.0
app:2.0

Rolling 
Update



Deployment Strategy

Blue/
Green app:1.0 app:1.0 app:1.0 app:1.0 app:1.0 app:2.0 app:2.0 app:2.0 app:2.0app:2.0

Canary

Blue Green



Deployment Strategy

Blue/
Green app:1.0 app:1.0 app:1.0 app:1.0 app:1.0 app:2.0 app:2.0 app:2.0 app:2.0app:2.0

Canary

Blue Green



Blue/Green

Deployment – blue

Service

version: v1

version: v1



Blue/Green

Deployment – blue

Service

Deployment – green

version: v1

version: v1

version: v2

version: v2



Blue/Green

Deployment – myapp-blue

Replica Set - 1

POD POD POD POD POD

Service

apiVersion: 

kind:

metadata:

spec:

myapp-blue.yml

name: myapp-blue

labels:

app: myapp

type: front-end

apps/v1

metadata:

name: myapp-pod

labels:

version: v1

spec:

containers:

- name: app-container

image: myapp-image

replicas:

selector:

matchLabels:

type: front-end

template:

5

Deployment

:1.0

apiVersion: v1

kind: Service

metadata:

name: my-service

spec:

selector:

version: v1

service-definition.yaml



Blue/Green

Deployment – myapp-blue

Replica Set - 1

POD POD POD POD POD

Service

apiVersion: 

kind:

metadata:

spec:

myapp-green.yml

name: myapp-green

labels:

app: myapp

type: front-end

apps/v1

metadata:

name: myapp-pod

labels:

version: v2

spec:

containers:

- name: app-container

image: myapp-image

replicas:

selector:

matchLabels:

type: front-end

template:

5

Deployment

:2.0
Deployment – myapp-green

Replica Set - 1

POD POD POD POD POD

apiVersion: v1

kind: Service

metadata:

name: my-service

spec:

selector:

version: v1

service-definition.yaml

version: v2
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Canary Updates



Deployment Strategy

Canary

app:1.0 app:1.0 app:1.0 app:1.0 app:1.0app:2.0 app:2.0 app:2.0 app:2.0 app:2.0app:2.0



Canary

Deployment – primary

Service

version: v1

version: v1



Canary

Service

Deployment – canary

version: v2

version: v1

Deployment – primary

version: v1

app: front-end app: front-end

1. Route traffic to both versions
2. Route a small percentage of 

traffic to Version 2

app: front-end

50% 50%83% 17%



Canary Update apiVersion: 

kind:

metadata:

spec:

myapp-canary.yml

name: myapp-canary

labels:

app: myapp

type: front-end

apps/v1

metadata:

name: myapp-pod

labels:

version: v2

app: front-end

spec:

containers:

- name: app-container

image: myapp-image:2.0

replicas:

selector:

matchLabels:

type: front-end

template:

1

Deployment

apiVersion: v1

kind: Service

metadata:

name: my-service

spec:

selector:

app: front-end

service-definition.yaml

apiVersion: 

kind:

metadata:

spec:

myapp-primary.yml

name: myapp-primary

labels:

app: myapp

type: front-end

apps/v1

metadata:

name: myapp-pod

labels:

version: v1

app: front-end

spec:

containers:

- name: app-container

image: myapp-image

replicas:

selector:

matchLabels:

type: front-end

template:

5

Deployment

:1.0





Introduction



WordPress

Secret

PV

PVC

Servic
e

Deployment



WordPress

Secret

PV

PVC

Servic
e

Deployment

kubectl apply wp-deploy.yaml

kubectl apply wp-pv.yaml

kubectl apply wp-svc.yaml

kubectl apply wp-pvc.yaml

kubectl delete wp-svc.yaml

kubectl delete wp-deploy.yaml

kubectl delete wp-svc.yaml



WordPress

Secret

PV

PVC

Servic
e

Deployment



Secret

PV

PVC

Servic
e

Deployment



INSTALL



helm install wordpress ...

Helm

Secret

PV

PVC

Servic
e

Deployment

helm upgrade wordpress ...

helm rollback wordpress ...

helm uninstall wordpress ...





Install



Install

https://helm.sh/docs/intro/install/

sudo snap install helm

kubectl

curl https://baltocdn.com/helm/signing.asc | sudo apt-key add –
sudo apt-get install apt-transport-https --yes 
echo "deb https://baltocdn.com/helm/stable/debian/ all main" | sudo tee /etc/apt/sources.list.d/helm-stable-debian.list
sudo apt-get update 
sudo apt-get install helm

pkg install helm

--classic

https://helm.sh/docs/intro/install/




Concepts



Secret

PV

PVC

Servic
e

Deployment

{{ .Values.image }}   

{{ .Values.storage }}

{{ .Values.passwordEncoded }}                  

{{ .Values.storage }}

deployment.yaml

secret.yaml

pv.yaml service.yaml

pvc.yaml

templates/deployment.yaml

templates/secret.yaml

templates/pv.yaml templates/service.yaml

templates/pvc.yaml



service.yamltemplates/service.yaml

{{ .Values.image }}   

{{ .Values.storage }}

{{ .Values.passwordEncoded }}                  

{{ .Values.storage }}

deployment.yaml

secret.yaml

pv.yaml

pvc.yaml

templates/deployment.yaml

templates/secret.yaml

templates/pv.yaml

templates/pvc.yaml

values.yaml



Charts

{{ .Values.passwordEncoded }}                  

secret.yamltemplates/secret.yaml

{{ .Values.image }}   

{{ .Values.storage }}

{{ .Values.storage }}

deployment.yaml

pv.yaml

pvc.yaml

templates/pv.yaml

templates/pvc.yaml

values.yaml

templates/deployment.yaml



Helm Chart

Chart

Templates

values.yaml

Chart.yaml

Chart.yaml



https://artifacthub.io/Repository



Helm Search

https://hub.helm.sh/charts/kube-wordpress/wordp... 0.1.0 1.1 this is my wordpress package 
https://hub.helm.sh/charts/groundhog2k/wordpress 0.4.1 5.8.0-apache A Helm chart for Wordpress on Kubernetes 
https://hub.helm.sh/charts/bitnami-aks/wordpress 12.1.1 5.8.0 Web publishing platform for building blogs and ...

helm search hub wordpress

helm repo add bitnami https://charts.bitnami.com/bitnami

NAME CHART VERSION APP VERSION DESCRIPTION
bitnami/wordpress 12.1.14 5.8.1 Web publishing platform for building blogs and ...

helm search repo wordpress

NAME URL
bitnami https://charts.bitnami.com/bitnami

helm repo list



Release

Chart

helm install [release-name] [chart-name]

release-1

Chart

release-2

Chart

release-3

Chart

helm install release-1 bitnami/wordpress

helm install release-2 bitnami/wordpress

helm install release-3 bitnami/wordpress



Helm commands
helm list

helm uninstall my-release

helm pull --untar bitnami/wordpress

ls wordpress

Chart.lock README.md ci values.schema.json
Chart.yaml charts templates values.yaml

helm install release-4 ./wordpress


