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Who are we?

Introducing myself and
introducing Clever Cloud
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Horacio Gonzalez

@LostInBrittany

Spaniard Lost in Brittany

Head of DevRel

8 clever cloud
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Clever Cloud

clever cloud

From Code to Product

Our mission: give more speed to your teams
and better quality to your projects
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Warning

Gophers, gophers everywhere!
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Last year in Config Management Camp
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A4 OVHcloud

Config
Management
Camp

Click to edit theme title style

Click to edit theme subtitle style
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| proposed a sequel for this year

Let's dive into Kubernetes
operator creation

So I mustdo it alone... Wish me luck!
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And why Gophers?

Because we love Gophers, of course!
And because Golang and Kubernetes are so linked...
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Credit where it Is due

@ AurelieVache @Las{'IﬁBrEﬁqnﬁ
All the gophers you will see are drawn by Aurélie and Horacio,

and are based on the Go mascot designed by Renee French
which is licensed under CC BY 3.0.
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Kubernetes operators

Helping to tame the complexity of K8s Ops

OPERATOR
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Taming microservices with Kubernetes
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What about complex deployments
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Tools like Helm helps with complexity
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Helm Charts are configuration

Ops/DevOps/SRE,..

Human operafor

Operating is more than installs & upgrades
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Kubernetes is about automation

How about automating human operators?
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Kubernetes Operators

P Kobernete
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A Kubernetes version of the human operator
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Building operators

OPERATOR

i

Basic K8s elements: Custom Resources & Controllers
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Custom Resource Definitions

Extending Kubernetes API
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Extending Kubernetes API
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By defining new types of resources,
internal or external to the cluster
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With a CRD you can create CR in the

cluster

API *5;:'*“ ver

{roate new CRs Cust espurces

They are the blueprints of the Custom Resources
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Custom Resources are simply data
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All the logic must be in the Controller
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Kubernetes Controllers

Keeping an eye on the resources
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A reconcile loop
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Controllers watch the state of the cluster,
and make or request changes where needed
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Kubernetes Operator

Automating operations

€3 0PERATORS
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What's a Kubernetes Operator?
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Example: databases

WY PostgreSQL

Things like adding an instance to a pool,
doing a backup, sharding...
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Knowledge encoded in CRDs and Controllers

En mw;}{ai‘ : *;_3 |

business iﬁjia L
CRDs & Gontrollers |
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Custom Controllers for Custom Resources

&£°2 OPERATOR

Operators implement and manage Custom Resources
using custom reconciliation logic
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Operator Capability Model

JA\ OPERATOR
? CAPABILITY MoODEL
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Gauging the operator maturity
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A real, open-source example

The Clever Operator

B clever cloud
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Available on Operator Hub & GitHub

peratorHub.i Q Search OperatorHub... Contribute v

o clever-operator
A kubernetes operator that expose clever cloud's re!

Home > clever-operator

Install

clever-operator

A kubernetes operator that expose clever cloud's resources through custom resource definition

Custom Resource Definitions :
alpha

PostgreSql Redis MySql EF \
0.5.5 (Current)

Clever Cloud's managed postgresql Clever Cloud's managed redis database Clever Cloud's managed mysq| database ) '

d v1.24.0

atabase

View YAML Example View YAML Example View YAML Example ® Basic Install
@ Seamless Upgrades
@ Full Lifecycle

MongoDb Pulsar ConfigProvider

Deep Insights

https://operatorhub.io/operator/clever-operator
https://github.com/CleverCloud/clever-operator
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https://www.google.com/url?q=https://operatorhub.io/operator/clever-operator&sa=D&source=editors&ust=1707235008903158&usg=AOvVaw1oxjAwH7oJ1dvhS_SzlIIr
https://www.google.com/url?q=https://github.com/CleverCloud/clever-operator&sa=D&source=editors&ust=1707235008903445&usg=AOvVaw1ixx9eBPExKA57740T_IK1

Exposing Clever Cloud resources as CRD

kubernetes
® clever operator
clever operator
K8s Deploymet = i
e *\ 4
POSSS%QL mongoDB Controllers @
R (R

(' i H RN i
. - A \e
wesa | | redis | saL
! 1
ongo “ve

\ @ cevercioua |
Allowing your apps to use our DBs as if they were in K8s
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How can we write Operators?

Which language? Any framework?
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They are simply pods and manifests

You can simply call Kubernetes APls
or use a compatible client
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How to write an Operator

1 ~ Lreate o new gfajﬁﬁ%
2- Write the CRDr todepime
new resovrce APIe

- S Pecify ‘tesources to watch
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The Operator Framework

4 VA 0PERATOR
W 5ok

OPERATOR | ) OPERATOR
& FRAMEWORK W | FECYCLE MANAGER

'. OPERATOR
7 METERING

Open source framework to accelerate
the development of an Operator
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Operator SDK

/N OPERATOR RUILD

P SDK I TERATE

ANSIBLE S

Three different ways to build an Operator
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Our objective

Why? Because we can!
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What do we want?

e |[nasimpleandeasy
Kubernetes operator

e Handle cute Gophers @ ()

e InJavascript, becauseit's 4 / \

very expressive and easy to
understand... andl like it =2
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All the code is available

‘= README.md 4

Packages

No packages published
Publish your first package

Let's dive into Kubernetes operator creation »

This repository stores all the code for my talk Let's dive into Kubernetes operator creation, that I have given at: Languages
R u
e 2023-11-09 - DevOps Barcelona - Slides ® TypeScript 20.9% JavaScript 15.8%
® HTML2.1% Other 1.2%

\f'd OvHcloud

7]\ S Ap—

Based on your tech stack

DEVOPS.BARCELONA 2 outadog et e

Run Datadog Synthetic tests within
your GitHub Actions workflow

Let's dive into
Kubernetes operator creation m Gulp Configure
Build a Node]S project with npm and
Horacio Gonzalez gulp.
2023-11-09
o Deno Configure

Test your Deno project

_ @lortbbrttt.n, More workflows Dismiss suggestions

https://github.com/LostInBrittany/lets-dive-into-kubernetes-operator-creation
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https://www.google.com/url?q=https://github.com/LostInBrittany/lets-dive-into-kubernetes-operator-creation&sa=D&source=editors&ust=1707235010694871&usg=AOvVaw0wGQZrlnJzgjUjPtHX9Qqb

Aurelie’'s Gopher repository

« > C O (ﬁ github.com/scraly/gophers < ﬁ)

‘= README.md

Gopher artwork (Golang mascot) »

This repository contains gopher artwork, based on the original artwork by Renee French.

Why »

As I love Gophers, I started to draw more and more Gophers and I decided to share them in this GitHub
repository.

https://github.com/scraly/gophers
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random-gopher container

&€ > C {d & hubdocker.com/r/lostinbrittany/random-gopher/tags < %EJ M« 2 Y 2 0000 ‘ :

Wdocker Q, lostinbrittany/random-gopher X Explore Pricing Signin

Explore / lostinbrittany/random-gopher

lostinbrittany/random-gopher & Ppulls 16

By lostinbrittany « Updated 3 hours ago

Overview Tags

Sort by Newest ~ Filter Tags Q

e 3

0
ast pushed 3 hours ago by lostinbrittany

>

docker pull lostinbrittany/rando.. li

.. ,.

098b143a73f5 linux/amd64 438.51 MB

- g

0
Last pushed 7 days ago by lostinbrittany

I

docker pull lostinbrittany/rando. l_g

6ee889948db8 linux/amd64 438.51 MB

https://hub.docker.com/xr/lostinbrittany/random-gopher
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https://www.google.com/url?q=https://hub.docker.com/r/lostinbrittany/random-gopher&sa=D&source=editors&ust=1707235011310697&usg=AOvVaw1k5B27A1xWzO6JhsIIbamr

random-gopher container

import express from 'express';

import { readdir } from 'node:fs/promises’' ;

import path from 'node:path';

let app = express();

let chosenGopher;

async function initFiles () {
try {
const files = await readdir('gophers');

const gophers = files.filter(
(item) => item.endsWith( 'png') || item.endsWith( 'Jjpg')
) 7
const randomIndex = Math.floor ((Math.random()*gophers.length));
chosenGopher = gophers[randomIndex];
console.log(chosenGopher) ;
} catch (err) {

console.error (err);

At startup it chooses and exposes a random gopher
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random-gopher-deployment

apiVersion: apps/vl
kind: Deployment
metadata:
name: random-gopher
spec:
selector:
matchLabels:
run: random-gopher
replicas: 10
template:
metadata:
labels:
run: random-gopher
spec:
containers:
- name: random-gopher
image: lostinbrittany/random-gopher:0.0.4
ports:

- containerPort: 8080

‘ clever cloud
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Deploying lots of random-gophers in the cluster
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Applying it to the cluster

eploying random-gopher-deploymen

Deploying the manifest

kubectl apply -f manifests random-gopher-deployment.yaml

Getting pods' address

kubectl get pods -o wide

Create a busybox

kubectl run -i --tty --rm debug --image=busybox --restart=Never -- sh

Asking For a Gopher name

wget -q0 - [pod_ip]:8080/gopher/name

Let's switch to the terminal...
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We also have an API for Gophers

gophers-api

This simple API handle a list of Gophers. It alllows to:

e list the existing Gophers
e display the information about a Gopher

e create a new Gopher

e delete a Gopher
e update the path and the URL of a Gopher

https://github.com/LostInBrittany/lets-dive-into-kubernetes-operator-creation
/tree/main/gopher-api-and-ui
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https://www.google.com/url?q=https://github.com/LostInBrittany/lets-dive-into-kubernetes-operator-creation/tree/main/gopher-api-and-ui&sa=D&source=editors&ust=1707235012209371&usg=AOvVaw27o3G3z516f-2ofokTUctI
https://www.google.com/url?q=https://github.com/LostInBrittany/lets-dive-into-kubernetes-operator-creation/tree/main/gopher-api-and-ui&sa=D&source=editors&ust=1707235012209779&usg=AOvVaw1FESwDOLq1EENnHsM14FLt

We also have an API for Gophers

default

SN /heattn:

[m /gophers

‘ /gopher Add a new Gopher
‘m /gopher

[ /gopher

AN /gopher
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And an Ul to see the Gophers in the API

4

. clever cloud

~

%

(sopuers APl Watcne

Gornens APl Watcrer Cy

5th-element

-

Goruens APl Watcrer o

Yoda Gopher

Gopher Park

-

B

https://github.com/LostInBrittany/gophers-api-watcher
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https://www.google.com/url?q=https://github.com/LostInBrittany/gophers-api-watcher&sa=D&source=editors&ust=1707235012575320&usg=AOvVaw2_wyc2vWullHqQnF-Hq2T3

To make it easy we deploy on Clever Cloud

A Horacio's Clever Projects app_eSba2fe6-e750-4b34-b807-505c27a7e563 B\ o =

@ Contact support team Overview

; Let's dive into Kubernetes operator creation - Gopher APl and Ul
+ Create.. Information @
4 6832ac88 P 6832ac88

Scalability

Q : I RESTART l ’ RE-BUILD AND RESTART l ’ RESTART LAST PUSHED COMMIT l [ STOP APP
Domain names

(9 Let'sdive into Kubernet...

TCP redirections P Your application is running! D ParisFrance @ ciever ciows

Environment variables

Service dependencies Instances Scalability Last deployments

Exposed configuration Size Xs - ----------1 XS Started 11 minutes ago logs

Runnin Xs
’ g o

Activity Number (@i} | | Failed 13minutesago  logs

Logs

N servermetris ]

E Doc. for Node.js

{u} 0.2%

CPU usage over 24h
@ 15.2%
4
RAM usage over 24h
HTTP response codes @

No data to display for now.
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In the logs we get the API key

{app_esbazfeG—e750—4b34—b807—505c27a7e563 & o @

Logs - Let's dive into Kubernetes operator creation - Gopher APl and Ul

2024-02-0520:04 @3 v  Allinstances v ‘ CLEAR LOGS ’ ‘ DOWNLOAD LOGS

11 packages are looking for funding

2024-02-05T20:04:38+01:00 Jslelislekm¥el=} 7) ~
found 0 vulnerabilities

run “npm fund® for details

added 67 packages, and audited 68 packages in 1s

npm notice

Running as unit: bas-deploy.service

npm notice Run “npm install -g npm@1l0.4.0° to update!

AR PN PCHCE R RCh B0l build cache archive successfully created

start script is node index.js

Starting the application..

API key o5hy28cu9sdlunn9rnsclkgl31zm08

> node index.js

AP 2 oI PACHOL RN > @lostinbrittany/gopher-api-and-ui@l.0.0 start

Listening at http://:::8080 C
Created symlink /etc/systemd/system/multi-user.target.wants/zabb
Jusr/x86_64-pc-linux-gnu/lib/systemd/system/zabbix-agentd.service.

AP LSOV PIOHOERERE NIl No cron to setup
AP 2 o PAOI PACHOE SRR ORI Application start successful

A
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What we want

-@ kubernetes

: i
;;
| i 7= |

: vs Goruers AP ‘//mcugg_g
: Gromen AP Ware w £

‘ Gomen A1 Voo W | | Gonen A Varcrs

An operator to feed the APl with the deployed pods info
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And we are doing it in the simplest way

In JavaScript, yeah!
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Taking as base k8s-operator-node

& 5 C ) & github.com/dot-i/k8s-operator-node T <% U§FEHs - av g ® ¢ » 0 ‘ H

—
‘= README.md Q dot-i Nico Francois

g dependabot[bot]
NodeJS Kubernetes operator framework »

version 11.3 ] node >=10] Languages
The Node]JS operator framework for Kubernetes is implemented in TypeScript, but can be called from either ) )

: ) oo ® TypeScript 93.6% JavaScript 6.1%
Javascript or TypeScript. ® Shell 0.3%

The operator framework is implemented for server-side use with node using the @kubernetes/client-node
library.

Installation ¢

npm install @dot-i/k8s-operator @
Basic usage »
Operator class @
To implement your operator and watch one or more resources, create a sub-class from operator .

import Operator from '@dot-i/k8s-operator’; Q@

export default class MyOperator extends Operator {
protected async init() {
Il ...

}

https://github.com/dot-i/k8s-operator-node
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Building the gopher operator

Let's switch to VS Code...
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. clever cloud

That's all, folks!

Thank you all!
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