
Building aBuilding a
CustomCustom

K8S ControllerK8S Controller

Hrishikesh Shinde, Software Engineer @RedHat

Contributing to Tekton Pipelines

 

@hrishike8



Controller(s)Controller(s)

Maintains the Maintains the desireddesired state ...... state ......

Controller

spec:
  replicas: 3
  selector:
    matchLabels:
      app: nginx
  template:
    .....
    spec:
      containers:
      - name: nginx
        image: nginx:1.7.9
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Of Resource(s)Of Resource(s)

PodPod NodeNodeDeploymentDeployment
........

apiVersion: apps/v1
kind: Deployment
metadata:
  name: nginx-deployment
  labels:
    app: nginx
spec:
  replicas: 3
  .........
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Custom Resource(s)Custom Resource(s)

apiVersion: demo/v1
kind: PodSet
metadata:
  name: two-podset
spec:
  replicas: 3
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Custom ControllersCustom Controllers

apiVersion: demo/v1
kind: PodSet
metadata:
  name: two-podset
spec:
  replicas: 3
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Use of CustomUse of Custom
Controllers?Controllers?

Extends kubernetes plaformExtends kubernetes plaform



Use of CustomUse of Custom
Controllers?Controllers?

OperatorsOperators



OperatorsOperators

Its an autopilot for an applicationIts an autopilot for an application
where it extends Kubernetes API towhere it extends Kubernetes API to
install, configure, scaling or recoveryinstall, configure, scaling or recovery
of application instances.of application instances.  
  
It bakes application operationalIt bakes application operational
knowledge into application specificknowledge into application specific
controllercontroller



OperatorsOperators

e.g. Install & Run highly available e.g. Install & Run highly available 
MySQL database clusterMySQL database cluster  
  
   apiVersion: mysql.presslabs.org/v1alpha1

kind: MysqlCluster
metadata:
  name: mysql-cluster
spec:
  replicas: 3
  secretName: my-secret
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PodSet ExamplePodSet Example

apiVersion: demo/v1
kind: PodSet
metadata:
  name: two-podset
spec:
  replicas: 3
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busy boxbusy box
containerscontainers



Go LangGo Lang
DependenciesDependencies

client-go : k8s.io/client-goclient-go : k8s.io/client-go

apimachinery : k8s.io/apimachineryapimachinery : k8s.io/apimachinery

api : k8s.io/apiapi : k8s.io/api

code-generator : k8s.io/code-generatorcode-generator : k8s.io/code-generator



Genrate go clientsGenrate go clients

/.vendor/code-generator/generate-groups.sh \
"client" \
github.com/hrishin/podset-operator/pkg/client \
github.com/hrishin/podset-operator/pkg/apis \
demo:v1alpha1
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to get, create, delete, watchto get, create, delete, watch
PodSet resourcePodSet resource



GotchasGotchas



Write boilerplateWrite boilerplate
codecode

Define custom types(CRD)Define custom types(CRD)



CRD and ClientsCRD and Clients

in place now, yay!in place now, yay!



Hello WatchHello Watch
DemoDemo



Controller FlowController Flow

Register Event handlerRegister Event handler  
Watch APIWatch API

Check desiredCheck desired
statestate

Strive for desiredStrive for desired
statestate

Update resourceUpdate resource
statusstatus

Resource EventResource Event

API Server



PodSet ControllerPodSet Controller
FlowFlow

Register Event handlerRegister Event handler  
Watch APIWatch API  

PodPod  
PodSetPodSet

pod = number of podspod = number of pods
runningrunning

if pods < replicasif pods < replicas  
spin up new podspin up new pod

Update resourceUpdate resource
AvaliableReplicas statusAvaliableReplicas status

Resource EventResource Event

API Server

if pods > replicasif pods > replicas  
delete a running poddelete a running pod



Functional PodSetFunctional PodSet
Controller DemoController Demo



Not enoughNot enough

Register Event handlerRegister Event handler  
Watch APIWatch API  

PodPod  
PodSetPodSet

pod = number of podspod = number of pods
runningrunning

if pods < replicasif pods < replicas  
spin up new podspin up new pod

Update resourceUpdate resource
AvaliableReplicas statusAvaliableReplicas status

Resource EventResource Event

API Server

if pods > replicasif pods > replicas  
delete a running poddelete a running pod



InfromersInfromers

Register Event handlerRegister Event handler  
Watch APIWatch API  

PodPod  
PodSetPodSet

pod = number of podspod = number of pods
runningrunning

if pods < replicasif pods < replicas  
spin up new podspin up new pod

Update resourceUpdate resource
AvaliableReplicas statusAvaliableReplicas status

Resource EventResource Event

API Server

if pods > replicasif pods > replicas  
delete a running poddelete a running pod



Work queueWork queue

Register Event handlerRegister Event handler  
Watch APIWatch API  

PodPod  
PodSetPodSet

pod = number of podspod = number of pods
runningrunning

if pods < replicasif pods < replicas  
spin up new podspin up new pod

Update resourceUpdate resource
AvaliableReplicas statusAvaliableReplicas status

Resource EventResource Event

API Server

if pods > replicasif pods > replicas  
delete a running poddelete a running pod

Queue



Credit: Devdutta Kulkarni



Generate informersGenerate informers
and listersand listers

$ ~/go/src/k8s.io/code-generator/generate-groups.sh \
"deepcopy,client,informer,lister" \
github.com/hrishin/podset-operator/pkg/client \
github.com/hrishin/podset-operator/pkg/apis \
demo:v1alpha1
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Final ControllerFinal Controller
DemoDemo



Still issuesStill issues



Thank you!!Thank you!!


