Chapitre 5 - Kubernetes : plateforme de déploiement des applications conteneurisées
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1. Kubernetes avec Docker Desktop.

» Je merends dans Uonglet Kubernetes, puis je clique sur Create cluster :

(k) @ & & @&

() Arew version of Docker Desktop is availsble update X
2
5 AskGordon (DD in} Kubernetes  Give feedoack @
©  Containers
i Images

& Volumes

@ Kubernetes

& Builds

@ Models

3 MCP Toolkit
@  Docker Hub

#  Docker Scout

£ Extensions
Enable Kubernetes

Start a Kubernetes single or multi-node cluster when starting Docker Desktop.

Create cluster

» Loption de base est celle de Kubeadm je sélectionne kind, je choisis 2 Nodes et je coche la
case Show system containers (advanced) :

Create Kubernetes Cluster

Cluster Type

Kubeadm
®

Create a single-node cluster with kubeadm.

Version: v1.34.1

kind

O Create a cluster containing one or more nodes with kind. Requires the containerd image

store

Advanced Settings

(1] show system containers (advanced)

Show Kubernetes internal containers when using Docker commands.

|
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Modify Kubernetes Cluster

Cluster Type

O Kubeadm
Create a single-node cluster with kubeadm.

Version: v1.34.1

kind
@ Create a cluster containing one or more nodes with kind. Requires the containerd image
store

Mode(s): 2

Changing the number of nodes resets the cluster. All stacks and resources are deleted.

—e
1 2

Version: 1.34.3

Changing the Kubernetes version resets your cluster. All stacks and resources are deleted.

Kubernetes version
1.34.3

Advanced Settings

Show system containers (advanced)

Show Kubernetes internal containers when using Docker commands.

| Save changes

> Mon cluster est maintenant créé :

ockerdeskto

pe Kubernetes Give feesdback
== Namespace
=3 default ~
=
y |
&2 S
[c3) .

cluster cluster type MNodes Kubernetes version
2 Active kind 1 v1.34.3
@
-

Deployments Pods
&r

No deployments No pods

Run the following command in a

Run the following command in a - - -
terminal to run a container in a

terminal to create a deployment

pod
kubectl create deployment m
Ta _ dimage-n iix ¥ kubectl run nginx —--image n
¥ PP 9 g ginx
MNodes Services
Name Status MName Cluster IP Ports
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» Je peux constater la présence des deux nceuds un maitre et un worker :

Windows PowerShell +

» Jeretourne dans la configuration du cluster pour rajouter un 3*™ nceud :

Modify Kubernetes Cluster

Cluster Type

O Kubeadm
Create a single-node cluster with kubeadm.

Version:v1.34.1

kind
Create a cluster containing one or more nodes with kind. Requires the containerd image

®

store

Node(s): 3
Changing the number of nodes resets the cluster. All stacks and resources are deleted.

— 1 1 1 1 1 1 1
1 2 4 8 10

Version: 1.34.3
Changing the Kubernetes version resets your cluster. All stacks and resources are deleted.

Kubernetes version
1.34.3 ~

Advanced Settings

Show system containers (advanced)
Show Kubernetes internal containers when using Docker commands.

Cancel Save changes

Change Kubernetes cluster configuration?

Changing the number of nodes deletes the current cluster and creates a new one.
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> Le 3°M® noeud a été créer correctement :

P
?4  AskGordon CEIY Kubernetes Give feedback

3 Containers Namespace

Images default b

& Volumes
{3} Kubernetes

22 Builds

# Models

Cluster Cluster type Nodes Kubernetes version

i DR Active kind 3 v1.34.3

& Docker Hub

Y

Dans le PowerShell je peux voir le 3°™ nceud en tant que worker soit un master et 2 workers :

» windows PowerShell X +

PS C:\Users\Administrateur> kubectl get nodes

NAME STATUS  ROLES VERSION
desktop-control-plane Ready control-plane

desktop-worker Ready <none>

desktop-worker2 Ready <none>

PS C:\Users\Administrateur>

¥¢ AskGordon G iR Containers Give feedback &
(=] Containers
s Images Container CPU usage Container memory usage Show charts
& Volumes 22.02% / 1600% (16 CPUs available) 1.27GB / 14.95GB
[ Kubernetes
- Q D only running
2= Builds
&  Models O Name Container ID Image Actions
P MCP Toolkit EZ09
(] Q cool_hamilton  53613ee5als5e devconta & [> w
<& Docker Hub
. U S O desktop-worker d95aa3c78c07 kindest/r ¥2 I m}
-~
O desktop-control 4d676a566c95 kindest/r ¥3 B wr
i ] Extensions
O desktop-worker 63b1bb23eg8b kindest/r ¥5 B or
O L ] kind-registry-mi 3404e4668e2b docker/d 22 WD wr
O L ] kind-cloud-prov 75826548f68d docker/d ¥2 WD wr
0O » e  compose - - 2. w

e
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2. Installation de Minikube.

» Dans un premier temps j’active la fonctionnalité Hyper-V ainsi que les sous fonctionnalités :

[B Fonctionnalités de Windows — O

Activer ou désactiver des fonctionnalités Windows (7]

Pour activer une fonctionnalité, activer la case 3 cocher correspondante,
Pour désactiver une fonctionnalité, désactiver la case @ cocher
correspondante. Une case 3 cocher pleine signifie qu'une partie de la
fonctionnalite est activée,

Conteneurs

Data Center Bridging

B Fonctionnalités multimeédias
[ Hote Service Guardian
= BT Hyper-v
B Outils d'administration Hyper-V

B Plateforme Hyper-V
B Imprimer dans un PDF de Microsoft
(7 Instance principale Web des Internet Information Services (|I*

» Deuxiemement je me rends sur le site de Minikube pour récupérer les commandes a taper
dans le PowerShell pour Uinstaller :
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@/ minikube

Q| Search this site...

@Documentation
@Get Started!
@Handbook

Basic controls
Deploying apps
Kubectl
Accessing apps
@Addons
Configuration
Dashboard
Pushing images
Proxies and VPNs
Registries
Certificates
Offline usage
Host access
Network Policy
Persistent Volumes

Mounting
filesystems

File Sync
Troubleshooting
©FAQ
@ Presentations
@Tutorials

@Commands

Cummunjty GitHub Try minikube in browser

LA PCLOLIEE 3 Y UL

‘ macO8S ‘ Windows ‘ Try in Browser

Architecture

Release type

Installer type

‘ Windows Package Manager

To install the latest minikube stable release on x86-64 Windows using .exe download:

‘ Linux

| Chocolatey

1. Download and run the installer for the latest release.
Or if using pPowershell , use this command:

Copy

bernetes/minikube/releases/latest/download/minikube-windows-amdéd.exe' -UseBasicPe
4 .

2. Add the minikube.exe binary to your paTH .
Make sure to run PowerShell as Administrator.

$oldPath = [Environment]::GetEnvironmentVariable('Path’, [EnvironmentVariableTarge
if ($oldPath.Split(’;') -inotcontains "C:\minikube®){
[Environment]::SetEnvironmentVariable( 'Path®, $('{0@};C:\minikube® -f $oldPath),

i
4 —— b

If you used a terminal (like powershell) for the installation, please close the
terminal and reopen it before running minikube.

> Jeles colle dans le PowerShell :

e
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PS C:\WINDOWS\system32> New-Item Directory
Répertoire : C:\

LastWriteTime Length Name

minikube
PS C:\WINDOWS\system32:» ; Invoke-lWebRequest
PS5 C:\WINDOWS\system32:» [Environment]: :GetEnvironmentVariable( [EnvironmentVariableTarget]: :Machine
)
PS C:\WINDOWS\system32> ( LSplit(; )

[Environment]: :SetEnvironmentVariable( $( ), [EnvironmentVariableTarget]::Mac

PS C:\WINDOWS\system32:

» Ensuite je démarre Minikube :

2 Windows PowerShell o 2 windows PowerShell

Windows PowerShell
Copyright (C) Microsoft Corporation. Tous droits réservés.

Installez la derniére version de PowerShell pour de nouvelles fonctionnalités et améliorations ! https
://aka.ms/PSWindows

C:\Users\Administrateur> minikube start
minikube v1.38.1 sur Microsoft Windows 11 Pro Education 25H2
Choix automatique du pilote docker. Autres choix: virtualbox, ssh
Starting v1.39.8, minikube will default to "containerd" container runtime. See #21973 for more inf

Utilisation du pilote Docker Desktop avec le privilege root

Démarrage du neud "minikube" primary control-plane dans le cluster "minikube"

Extraction de l'image de base v0.8.50...

Téléchargement du préchargement de Kubernetes v1.35.1...

> preloaded-images—k8s—v18-v1...: 272.45 MiB / 272.45 MiB 160.600% uU1.11 M

> gecr.io/k8s-minikube/kicbase...: 519.58 MiB / 519.58 MiB 1600.00% 34.25 M

Création de docker container (CPU=2, Memory=8000Mo) ...

Préparation de Kubernetes wl.35.1 sur Docker 29.2.1..

Configuration de bridge CNI (Container Networking Interface)

Vérification des composants HKubernetes.

= Utilisation de Ll'image gcr.ic/kSs—minikube/storage—prcvisicner:v5

Modules activés: storage—provisioner, default-storageclass

Terminé ! hubectl est maintenant configuré pour utiliser "minikube" cluster et espace de noms “def
ault“ par défaut.
PS C:\Users\Administrateur> |

> Je consulte les nosuds :

2 windows Powershell x P2 windows PowerShell

PS C:\Users\Administrateur> kubectl get nodes
NAME STATUS  ROLES AGE  VERSION
minikube  Ready control-plane 57s v1.35.1
PS C:\Users\Administrateur>

e —
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» Je me rends dans le gestionnaire Hyper-V et je peux constater la présence de la VM minkube :

g=
Fichier Action Affichage 7

e« | zE HE

55 Gestionnaire Hyper-V Actions

Ordinateurs virtuels
58 G102-GB16 ,\ G102-GB16 a

MNeam Etat Utilisation d..  Mémaoire

E minikube Exécution 0% 6144 Mo

EH  Création rapide...
Nouveau »

o Importer un ordinateur virtuel...

| Paramétres Hyper-V...
5@ Gestionnaire de commutateur virtuel...
. Gestionnaire de réseau SAN virtuel..,
Medifier le disque...
L Inspecter le disque...

W) Arréter le service

2 Supprimer le serveur

@) Actualiser
Affichage 4
[ aide
Paints de contrdle
minikube -

» Jeliste les objets :

PS C:\Users\Administrateur> kubectl get all
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
service/kubernetes ClusterIP 10.96.0.1 <none=> guy3/TCP  3mbs

PS C:\Users\Administrateur>

» Jecréerun pod Nginx via kubectl :

» windows Powershell x P2 windows PowerShell

PS C:\Users\Administrateur> kubectl run monpod
pod/monpod created
PS C:\Users\Administrateur>

» Je vérifie la présence du pod :

» windows PowerShell x 2 windows PowerShell

PS C:\Users\Administrateur> kubectl get pods
NAME READY  STATUS RESTARTS  AGE

monped  1/1 Running @ 20s
PS C:\Users\Administrateur=>

e —
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% Windows PowerShell ® & Windows PowerShell

PS C:\Users\Administrateur> kubectl get all
NAME READY  STATUS RESTARTS AGE
pod/monpod  1/1 Running © uis

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S)
service/kubernetes ClusterIP 10.96.0.1 <none> uu3/Tcp
PS C:\Users\Administrateur>

» Je consulte le log d’'un pod:

2 Windows PowerShell * 2 wWindows PowerShell *® + | =

PS C:\Users\Administrateur> kubectl logs pod/monpod

/docker—entrypoint.sh: /docker-entrypoint.d/ is not empty, will attempt to perform configuration
/docker—-entrypoint.sh: Looking for shell scripts in /docker-entrypoint.d/
/docker—-entrypoint.sh: Launching /docker-entrypoint.d/18-listen—on—-ipv6-by-default.sh
10-listen—on—ipv6-by-default.sh: info: Getting the checksum of /etc/nginx/conf.d/default.conf
10-listen—on—ipv6-by—-default.sh: info: Enabled listen on IPv6 in /etc/nginx/conf.d/default.conf
/docker—-entrypoint.sh: Sourcing /docker-entrypoint.d/15-local-resolvers.envsh
/docker—-entrypoint.sh: Launching /docker-entrypoint.d/28-envsubst-on—-templates.sh
/docker—-entrypoint.sh: Launching /docker-entrypoint.d/3@-tune-worker-processes.sh
/docker—-entrypoint.sh: Configuration complete; ready for start up

2026/0U/29 13:39:20 [notice] 1#1: using the "epoll" event method

2026/04/29 13:39:20 [notice] 1#1: nginx/1.29.8

2026/0U/29 13:39:20 [notice] 1#1: built by gcc 14.2.0 (Debian 14.2.0-19)

2026/04/29 13:39:20 [notice] 1#1: 0S: Linux 6.6.87.2-microsoft-standard-WSL2
2026/04/29 13:39:20 [notice] 1#1: getrlimitCRLII“'IIT_NOFILE] : 1048576:18U8576
2026/0U/29 13:39:20 [notice] 1#1: start worker processes

2026/0U/29 13:39:20 [notice] 1#1: start worker process 29

2026/0U/29 13:39:20 [notice] 1#1: start worker process 38

2026/0U/29 13:39:20 [notice] 1#1: start worker process 31

2026/0U/29 13:39:20 [notice] 1#1: start worker process 32

2026/0U/29 13:39:20 [notice] 1#1: start worker process 33

2026/0U/29 13:39:20 [notice] 1#1: start worker process 34

2026/0U/29 13:39:20 [notice] 1#1: start worker process 35

2026/0U/29 13:39:20 [notice] 1#1: start worker process 36

2026/0U/29 13:39:20 [notice] 1#1: start worker process 37

2026/0U/29 13:39:20 [notice] 1#1: start worker process 38

2026/0U/29 13:39:20 [notice] 1#1: start worker process 39

2026/0U/29 13:39:20 [notice] 1#1: start worker process U

2026/0U/29 13:39:20 [notice] 1#1: start worker process Ul

2026/0U/29 13:39:20 [notice] 1#1: start worker process 42

2026/0U/29 13:39:20 [notice] 1#1: start worker process U3

2026/0U/29 13:39:20 [notice] 1#1: start worker process Ui

PS C:\Users\Administrateur>

» Je consulte les espaces de noms :

2 windows PowerShell X 2 Windows PowerShell

PS C:\Users\Administrateur> kubectl get namespace
NAME STATUS  AGE

default Active 6ml8s

kube-node-lease  Active 6ml8s

kube—public Active 6ml8s

kube-system Active 6ml8s

PS C:\Users\Administrateur>

e —
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» Lacommande pour consulter les objets peux étre écrite au singulier ou au pluriel :

® Windows PowerShell X 2 windows PowerShell

PS C:\Users\Administrateur> kubectl get pods
NAME READY  STATUS RESTARTS  AGE
monped  1/1 Running @ 106s
PS C:\Users\Administrateur> kubectl get pod
NAME READY  STATUS RESTARTS  AGE
monped  1/1 Running @ 1e8s
PS C:\Users\Administrateur>

& Windows PowerShell * & Windows PowerShell

PS C:\Users\Administrateur> kubectl get nodes

NAME STATUS  ROLES AGE  VERSION
minikube  Ready control-plane 7m v1.35.1
PS C:\Users\Administrateur> kubectl get node

NAME STATUS  ROLES AGE VERSION
minikube  Ready control-plane 7m2s v1.35.1
PS C:\Users\Administrateur>

» Je peuxrenseigner des champs supplémentaires :

® Windows PowerShell x 2 Windows PowerShell X +

PS C:\Users\Administrateur> kubectl get node wide
NAME STATUS  ROLES AGE VERSION  INTERNAL-IP EXTERNAL-IP  OS-IMAGE
KERNEL-VERSION CONTAINER-RUNTIME

minikube  Ready control-plane 7m22s v1.35.1 192.168.49.2 <none> Debian GNU/Linux 12
(bookworm)  6.6.87.2-microsoft-standard-WSL2  dochker://29.2.1
PS C:\Users\Administrateur>

> Jacceéde a minikube :

I —
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& wWindows PowerShell = & windows PowerShell

PS C:\Users\Administrateur> minikube ssh
Linux minikube 6.6.87.2-microsoft—-standard-WSL2 #1 SMP PREEMPT_DYNAMIC Thu Jun 5 18:30:U6 UTC 2825 x8
6_64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

permitted by applicable law.

docker@minikube:~$% sudo ctr namespace ls

NAME LABELS

moby

docker@minikube:~$ sudo ctr —-n moby container 1s

CONTAINER RUNTIME
eU39a71fue6ddb693bc5blbec@f2UuB88cfa5a7575e086cBfclbbdbl597UF9158Ub io.containerd.
1735556Ufdblb8UUcdccf@fbleb338fcocdeFTU9aBU3216301ec5595dc8b73320 io.containerd.
1la28+fcPPeB875bbfasU2bf5d3c98efUlUS5b52fUU2cbeT730d69b88cA8blUe320db io.containerd.
Uca8d7571926F9a2d76UfbbcPacd73U010fe2a66071c65F6888F7a5d72+ 7186 io.containerd.
6Ud5efdl3beabb5eacc8a7208a295d6al63d36fballeb8led7cB0Rd16U9262%ea io.containerd.
TbfT2afbe516UdTbab8259dc3debucdd®3d53¥8119c666+F3FelldflcdTb68abe io.containerd.
Teb3Uuf6c8elcTbelf62c7c93R9UTTT8bE8b22b3dF1c1531b2812UedfTb2el1UB5 io.containerd.
83Ualcl201b270eeTbfdlco9UU716e7BclesS67FfFiubaffOcbip3fe9fLlPadBals io.containerd.
9d¥b633219b53138blaae3U3e5fe9f8ae6T09b60bT7adUf79760d89a8UBcc231 io.containerd.
cB@96b66U65cdaPB3fU66U61TO8e9b3acb9bade620Uafec59757ebbabfB287%a io.containerd.
c8098ablUfc3Uuf578d8d282FTaB263a3dbOc5be28396d1186FU5270602a020b25 io.containerd.
cf3ee2U1588075d0ceTb7cfaf53ae9bbfl1ld386e866c3dud35b2d66Ual2aeB578 io.containerd.
d7U252bB8a38d00dd@35de2a9c228bebec79%elddc2d6fdU3ed®1680c1ld®bdBUds io.containerd.
de89aaed3e6eb97+f16+d8U5U4130af972UdU7036aec63Ub58UBb36UEdL91T9222 io.containerd.
e58U866d837Ua877duUldba38a631U50383dc3efddcba91790189b2Ude%ec98bd io.containerd.
f59e+d58c7dP8eb5c2d6dB8clU9U518bF9580c70329U0U9d88deabdblb9cfad262 io.containerd.
docker@minikube:~% exit

Llogout

PS C:\Users\Administrateur>

» Je consulte la description d’un objet :

5 windows PowerShell b B windows PowerShell > —+ =

PS5 C:\Usersh\Administrateur> hubectl describe pod/monpod
Name : monpod
Namespace: default
Priority: (]
Service Account: default
Node : minikube/192.168.U49.2
Start Time: Wed, 29 Apr 2026 15:39:12 +0200
Labels: run=monpod
Annotations: <none>
Status: Running
IP: le.204.8.3
IPs:
IP: 1e.244.0.3
Containers:
monpod :
Container ID: docker://cf3ee2il1588075d0ce7b7cfaf53ae9bbflld386e866c3dUd35b2d66Ua2aeB8578
Image: nginx:latest
Image ID: docker—pullable://nginx@sha256: 6e23U79198b998e5e25921dFfFB8U55837c7636a67111adlda635c
f1bb363d199dc

Port:

Host Port:

State:
Started:

Ready:

Restart Count:

Environment:

Mounts:

<none>

=none>

Running

Wed, 29 Apr 2026 15:39:20 +0200
True

(o]

<none>

fwar/run/secrets/kubernetes.io/serviceaccount from kube—api-access—6s8%w (ro)

Conditions:
Type

Status

PodReadyToStartContainers True

Initialized

Ready

ContainersReady

PodScheduled
Volumes :

True
True
True
True

kube—api—access—6s89w:

Type:

Projected (a wolume that contains injected data from multiple sources)

TokenExpirationSeconds: 3607

ConfigMapName :
Optional:
DownwardAPT :

kube—root—ca.crt
false
true
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» Jaccede a lapplication Nginx depuis Uextérieur du cluster Kubernetes :

& windows PowerShell * & windows PowerShell X + -

PS C:\Users\Administrateur> kubectl port—forward monpod 80
Forwarding from 127.8.0.1:80 —> 80
Forwarding from [::1]:80 —> 80

Handling connection for 86
Handling connection for 80

s~ [ ChapitreKubernetes2026.pdf X @D Welcome to nginx! x |+ — O X

— _ .
& (& | (@O localhost ap A s 8 ... By

[l

onversation

Welcome to nginx!

If you see this page, nginx is successfully installed and working. Further
configuration is required for the web server, reverse proxy, API gateway, load
balancer, content cache, or other features.

For online documentation and support please refer to nginx.org.

To engage with the community please visit community.nginx.org.

For enterprise grade support, professional services, additional security features
and capabilities please refer to f5.com/nginx.

Thank you for using nginx.

» Je détruis le pod nginx:

2 windows PowerShell x 2 windows PowerShell X +

PS C:\Users\Administrateur> kubectl delete pod/monpod
pod "monpod" deleted from default namespace
PS C:\Users\Administrateur> kubectl get pod

No resources found in default namespace.
PS C:\Users\Administrateur>

e
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3. Le tableau de bord de Kubernetes.

» Jactive le plugin dashboard :

2 windows Powershell x P2 windows PowerShell X + >

PS C:\Users\Administrateur> minikube addons enable dashboard
? dashboard est un addon maintenu par Kubernetes. Pour toute question, contactez minikube sur GitHub

Vous pouvez consulter la liste des mainteneurs de minikube sur : https://github.com/kubernetes/minikub
e/blob/master/OWNERS

= Utilisation de 1'image docker.io/kubernetesui/dashboard:v2.7.0

= Utilisation de 1'image docker.io/kubernetesui/metrics-scraper:v1.0.8
? Certaines fonctionnalités du tableau de bord nécessitent le module complémentaire metrics-server.
Pour activer toutes les fonctionnalités, veuillez executer :

minikube addons enable metrics-server

# Le module 'dashboard' est active
PS C:\Users\Administrateur>

» Jactive le serveur de métriques :

2 windows Powershell x P2 windows PowerShell X + -

PS C:\Users\Administrateur> minikube addons enable metrics-server
? metrics-server est un addon maintenu par Kubernetes. Pour toute question, contactez minikube sur G
itHub.
Vous pouvez consulter la liste des mainteneurs de minikube sur : https://github.com/kubernetes/minikub
e/blob/master/OWNERS
» Utilisation de l'image registry.k8s.io/metrics-server/metrics-server:v0.8.1
# Le module 'metrics-server' est activé
PS C:\Users\Administrateur>

> Jaccéde au tableau de bord:

» Windows PowerShell x 2 Windows PowerShell

PS C:\Users\Administrateur> minikube dashboard
@ Vérification de l'état du tableau de bord...
# Lancement du proxy...

@ Vérification de 1'état du proxy...

& Ouverture de http://127.8.0.1:50613/api/vl/namespaces/hubernetes—-dashboard/services/http:kubernete
s—dashboard: /proxy/ dans votre navigateur par défaut...

I —
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B ChepitreKubemetes2026.pdf X @ Kubernetes Dashboard x | + = o %

& G [ ® 127.0.0.1:50613/api/v1/namespaces/kubernetes-dast ! httprkubernets d:/proxy/#/depl Pnamespace=default A fy fx & - M Conversation

kubernetes default - Q_  Recherche + a

= Charges de travail > Déploiements

ciidcadely Déploiements = -
Cron Jobs
FrETIeTD Il n'y a rien a afficher ici
Aucune ressource trouvée.
Deployments
Jobs
Pods
Replica Sets
s s .
» Jecréerun déploiement:
~ | @ Kubemnetes Dashboard x|+ - a X
& C ([ ® 127.0.0.1:49657/api/v1/namespaces/kubernetes-dast iy tp:kubert d:fpr ?namespace=default A ) vE 3‘ - i Conversation
kubernetes default - Q  Recherche a

Charges de travail > Déploiements

Workloads

Déploiements

cron Jobs

Daemon Sets Il n'y a rien a afficher ici

Aucune ressource trouvée.
Deployments

Jobs
Pods
Replica Sets

Replication Controllers

» Jerenseigne son nom, 'image du conteneur et le nombre de pod :

~ @ Kubernetes Dashboard x 4 _ 5 «
&  C | O 127.0.0.1:49657/api/v1/namespaces/kubernetes-dashboard)services/httpkubernetes-dashboard:/proxy ate?namespace=default A 7 = 3' - Q Conversation
kubernetes default - Q,  Recherche + a

Workloads 1 Créer en ligne Créer depuis un fichier Créer depuis un formulaire
Cron Jobs
Nom de lapplicatior e valeur sera ajoutée au déploiement et ce qui seront déployés.E lus &
——— n aleur sera ajoutée au déploiement el au service qui seront déployés En savoir plus
mailpit
Deployments .
Jobs Image du contene Saisissez I'URL d'une image publique d'un quelconque registre ou une image privée hébergée dans Docker Hub ou Google
Container Registry.En savoir plus 2
Pods ) !
Replica Sets
§ Nombire de pod Un déploiement sera créé pour maintenir [ nombre désiré de pods dans votre cluster.En savoir plus @
Replication Controllers 1
Stateful Sets
Service Service * Eventuellement, un Service interne ou externe peut étre défini pour mapper un port entrant & un port cible vu par le
None - conteneur.En savoir plus @
Ingresses
Ingress Classes Espace ge nom * Les espaces de noms vous permettent de distribuer vos ressources dans des groupes logiques nommés. En savoir plus @
Services @ default -

Config and Storage
m Preview Annuler Afficher les options avancées

Config Maps

Persistent Volume Claims 1
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V| © (ubernetes Dashboard x

4L

& C [® 127.00.1:49657/api/vi/namespaces/kuberr d

default -

kubernetes Q

Recherche

Overview

w?namespace=default

= o X

At = @& Y Conversation

+ A

Workloads &
cron Jobs Déploiements = -
Daemon Sets
Nom Images Etiquettes Pods Date de création 1
Deployments
Jobs ®  mailpit axllent/mailpit k8s-app: mailpit 11 28.seconds ago. H
Pods
Replica Sets p—
P Pods = -
Replication Controllers
. . utilisation CPU utilisation Date de
SEEEET Nom Images Etiquettes Noeud Statut Redemarrag\(coeurs) mémoire (octets) oration T
) k8s-app: mailpit
CEER @  mailpit-5d8cocd4-px5ra axllent/mailpit minikube Running 0 - - 28 seconds.aq0
pod-template-hash: 5d8cocd4
Ingresses
@ Kubernetes Dashboard x |+ = a X
&  C (@ 127.00.1:49657/api/v1/namespaces/kuberr dashboard/services/http:kubern d:fpr :/workloads?namespace= default A ¥y ¥= g' & comversation
kubernetes default - Q. Recherche + A
arges de trav:
Workloads
Cron Jobs
Daemon Sets
Deployments
Jobs
Pods Running:1 Runring: 1 Running: 1
Replica Sets Déploiements Pods Replica Sets
Replication Controllers
Stateful Sets
ST Déploiements = -
Ingresses n Nom Images Etiquettes Pods Date de création 4
Ingress Classes - - .
® maipit axllent/mailpit kes-app: mailpit 11 aminute.age
Services
Config and Storage
Pods = -
RTINS Utilisation CPU Utilisatic Date d
- ) ilisation ilisation ate de
persistent Volume Claims @ Nom Images Etiquettes Noeud Statut Redémarrag: gl mémoire (ootets) oréation T
k8s-app: mailpit
Secrets N
@  mailpit 5d8cocd4 px5ra axllent/mailpit minikube Running 0 m m aminute ago
Storage Classes pod-template-hash: 5d8coed4
Cluster
Replica Sets = -
Cluster Role Bindings
Cluster Roles Nom Images Etiquettes Pods Date de création +
Events -
®  mailpit-5d8cocds axllent/mailpit k8s-app: mailpit  pod-template-hash: 5d8cocd4 171 aminuteage
Namespaces
m ’onglets Deploym :
» Je merends dans l'onglets Deployments :
~ @ Kubernetes Dashboard x |+ - a x
& O | ® 127.0.0.1:49657/api/v1/namespaces, - i/ tptkubernet P p Pnamespace=default A & &y Conversation
kubernetes default - Q  Recherche + A

Charges de travail > Déploiements

Workloads 1

CPU Usage

Cron Jobs
Daemon Sets
Deployments

Jobs

Waiting for more data to display chart...

Memory

Usage

Waiting for more data to display chart...

Pods

Replica Sets Déploiements

Replication Controllers
Nom Images

‘Stateful Sets
L]

mailpit axllent/mailpit

Service

Etiquettes

k8s-app: mailpit

Pods

Date de création

2.minutes ago :

Ingresses &
Ingress Classes

Services N
Config and Storage

Confin Mans i

Malaussena Maxence
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- o X

V| © Kubemetes Dashboard x |+
& C (O 127.001:4% v1/namespaces/kubernetes-dashboard/services/http:kubernetes- board:/proxy/#/pod?namesg ATy s 3’ ‘,% Conversation
kubernetes default Q  Recherche + A

harges de travail > Pods
[orkdcaisig CPU Usage - Memory Usage -
Cron Jobs
D Sets e i aae .
aemon sets Waiting for more data to display chart... Waiting for more data to display chart...
Deployments
Jobs
Pods
Replica Sets Pods = -
Replication Controllers . Utilisation CPU  Utilisation Date de
Nom Images Etiquettes Noeud Statut Redémarragpug s ittt oesion 1
Stateful Sets

K6s-app: mailpit
@  mailpit-5d8cocd4-pi5ra axlent/mailpit minikube Running 0 Pt R

pod-template-hash: 5d8¢c9cd4

coie 2 minutes age H

Ingresses
Ingress Classes

Services

» Je me rends dans les journaux:

~ | @ Kubernetes Dashboard x |+ - a X
& C | O 127.004:49657/2pifvi/namespaces/kubs dashboard/services/httpikubemef boardy/proxy/#/log/d &ucontainer=mailpit A 8 Conversation
kubernetes default Q  Recherche + A

Charges de travail > Pods > m:

Workloads »
Cron Jobs
cors] allowed APL origir

PEEmEnEET ime=" 30 03:29:34" i smtpd] starting on [::]:1625 (no encryption)”
Deployments hetp] starting on [ 8025

"[http] accessible via http://localhost:8825/"
Jobs
Pods
Replica Sets

Replication Controllers

Stateful Sets

» Je peux mettre a l’échelle les ressources :

~ = o X

A ()t @ - @ Comeration

-dashboard/sen hboard:/proxy/#/deployment/default/mailpitznamespace=

es/http:kubernetes

<« C

kubernetes default Q  Recherche + A

= Chargesdetravail > Déploiements > mailpit

cridcad=ig Métadonnées
Cron Jobs
Daemon Sets tom £ ? b o e
mailpit default 30.avr.2026 3.minutes ago 14bc37€9-26b7-4585-a39f-7311a4e77eda

Deployments
Etig
Jobs k8s-app: mailpit

Pods

Replica Sets deployment kubernetes.io/revision: 1
Replication Controllers

Stateful Sets

5 Informations sur la ressource
Service

Ingresses &

Raollinal Indate
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Mettre a 'échelle une ressource

Deployment mailpit will be updated to reflect the desired replicas count.

Répliques désirées * Répliques actuelies
2 1

@ cette action est équivalente a kubect1 scale -n default deployment mailpit --replicas=2

Mettre a Fechelle Annuler

» Je constate qu’ily a maintenant 2 pods en fonctionnement :

~ | © Kubernetes Dashboard x4+ - a8 x
& G @ 1270.0.1:49657/api/vi/ e 5 P 5d8cgcdd’ ult A L) g g' « W Conversation
kubernetes default . Q  Recherche + A
it-5d8c9cd4
Nom Space ge nom g8 creation Rge
mailpit-5d8c9cd4 default k 26 aefe8630-c3bd-4dce-9d0f-83a57585b293
Workloads
Etiquettes
Cron Jobs Kk8s-app: mailpit  pod-template-hash: 5d8cocda
Daemon Sets
Annotations
Deployments io/d d-replicas: 2 i licas: 3 i ision: 1
Jobs
Pods
Replica Sets Informations sur la ressource -
Replication Controllers
Sélecteur Images
Stateful Sets k8s-app: mailpit  pod-template-hash: 5d8c9cd4 axllent/mailpit
Service
Ingresses
Statut des pods -
Ingress Classes
Services 1 -
En fonctionnement Désirés
Config and Storage
Config Maps i
Persistent Volume Claims i _
Pods = N
Secrets
. . Utilisation CPU Utilisation Date de
Storage Classes Nom Images Etiquettes Noeud Statut Redémarrag (.,ayrs) mémoire (octets)  création

k8s-app: mailpit
®  maipit-5d8cocd4-2lxzz axllent/mailpit minikube Running 0 - - 28 seconds age
pod-template-hash: 5d8cocd4

Cluster

Cluster Role Bindings

KBs-app: mailpit
Cluster Roles @  maipit-5d8cocd4-pxsra axllent/mailpit minikube Running 0 m _ 5 minutes ago H
pod-template-hash: 5dgcocds

Events n

Namespaces

» Je constate que les métadonnées ont été mise a jour et que je peux les éditer directement en
yamlouenjson:
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= fal x

| © Kubernetes Dashboard x |+
& G [ @ 1270.0.1:49657/api/v1/namespaces/kubernetes-dast tpkuber difpr ailpit A7) t= & - & Conversation
kubernetes default - Q  Recherche + A
= mailpit ~ C 7/ nu
Workdoads @ Métadonnées -
Cron Jobs
Daemon Sets Nom Espace de nom Date de création Age uiD
mailpit default 30.avr.2026 6.minutes ago 14bc37e9-26h7-4585-a39f-7311a4e77eda
Deployments
Etiquettes
Jobs K8s-app: mailpit
Pods
Annotations
Replica Sets deployment kubemetes.io/revision: 1

Replication Controllers

Stateful Sets

Editer une ressource

YAML  JSON

1 kind: Deployment
2  apiversion: apps/vl
3 - metadata:
name: mailpit
namespace: default
uid: 14bc37e9-26b7-4585-a39f-7311a4e77eda
resourceVersion: '1873°
generation: 2
creationTimestamp: '20826-84-38T88:29:287°
labels:
k8s-app: mailpit
annotations:
deployment.kubernetes.io/revision: *1°
managedFields:
- manager: dashboard
operation: Update
apiversion: apps/vil
fieldsType: Fieldswi
fieldsvi:
frspec:
frreplicas: {}

o Cette action est equivalente a :kubectl apply -f <spec.yaml>

Mettre & jour Annuler

» Jédite limage du mailpit pour avoir la plus récente (latest) :
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Editer une ressource

YAML JSON

103 - spec:
184 replicas: 2

185~  selector:

106 -~ matchlLabels:

187 k8s-app: mailpit

188~  template:

109 ~ metadata:

118 name: mailpit

111 - labels:

112 k8s-app: mailpit

113 - spec:

114 - containers:

115 ~ - i lpid

116 image: axllent[nailpit:latesd I
117 T EHEY

118 terminationMessagePath: /dev/termination-log
119 terminationMessagePolicy: File
128 imagePullPolicy: Always

121 - securityContext:

122 privileged: false

123 restartPolicy: Always

474 Franmd nafdanCascaland adCarnnd-s 24

0 Cette action est equivalente a kubectl apply -f <spec.yaml>

Mettre a jour Annuler

» Kubernetes va créer un nouveau ReplicaSet :

~ @ Kubernetes Dashboard x |+ - ] *

Aty = @ - @ Comersation

& O (® 127.001:49657/api/v1/namespaces : - s-dashboardyg plicasatznames

kubernetes default - Q  Recherche + A
= Replica Sets
Worldoads @ Replica Sets = -
Cron Jobs )
Nom Images Etiquettes Pods Date de création
Daemon Sets.
Deployments ®  maipit6faadzdear axllent/mailpit-atest kes-app: mallpit  pod-template-hash: 6f94d7dcaf  2/2 19.5600005.800
D ®  maipit-5d8cocda axllent/mailpit kes-app: mailpit  pod-template-hash: Sd8cocdd 0/0 BIINIES.A00
Pods
Replica Sets
Replication Controllers
Stateful Sets
Service
Ingresses
| @ Kubernetos Dachboard x|+ - = x
€ G (O 127.001:49657/api/v1 fnamespaces, dashbosrd/services 5 dashb space=default Aty f= @& -~ @ Comeraton
kubernetes default - Q. Recherche + A
E mailpit - C 7 n
Nouveau Replica Set -
Workloads
e Nom Espace de nom Age Pocs
mailpit-6f94d7dc8f default aminute.ago 272

Daemon Sets
Deployments
Jabs

Etic
kas-app: mailplt  pod-template-hash: 6f94d7deal

images
Pods axllent/mailpitlatest

Replica Sets
Replication Controliers

‘Stateful Sets Anciens Replica Sets

service o .
Il n'y a rien a afficher ici
Ingresscs @ Aucune ressource trouvée:

Ingress Classes

|
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3. Créer un déploiement a Uaide de Uoutil kubectl.

» Je supprime le déploiement mailpit :

&% Invite de commandes * & Windows PowerShell * & windows PowerShell

Windows PowerShell
Copyright (C) Microsoft Corporation. Tous droits réservés.

Installez la derniere version de PowerShell pour de nouvelles fonctionnalites et améliorations ! https
://aka.ms/PSWindows

PS C:\Users\Administrateur> kubectl get deployment
NAME READY  UP-TO-DATE  AVAILABELE AGE
mailpit 2/2 p 2 9m56s
PS C:\Users\Administrateur>

[EV] Invite de commandes x 2 Wwindows PowerShell x 2 windows PowerShell

PS C:\Users\Administrateur> kubectl delete deployment mailpit
deployment.apps "mailpit" deleted from default namespace
PS C:\Users\Administrateur>

» Le déploiement a été supprimé avec succes :

% Invite de commandes X & Windows PowerShell * & windows PowerShell

PS C:\Users\Administrateur> kubectl get deployment
No resources found in default namespace.
PS C:\Users\Administrateur=>

» Jecrée un autre déploiement:

%] Invite de commandes x & Windows PowerShell x 2 Windows PowerShell

PS C:\Users\Administrateur> kubectl create deployment mailpit

deployment.apps/mailpit created
PS C:\Users\Administrateur>

» Je vérifie 'état du déploiement :

I —
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[o%] Invite de commandes * & Windows PowerShell 4 & Windows PowerShell

PS C:\Users\Administrateur> kubectl get deployment

NAME READY  UP-TO-DATE  AVAILABLE AGE

mailpit 1/1 1 1 25s

PS C:\Users\Administrateur> kubectl get deployment wide

NAME READY  UP-TO-DATE  AVAILABLE AGE CONTAINERS  IMAGES SELECTOR
mailpit 1/1 1 1 33s  mailpit axllent/mailpit app=mailpit
PS C:\Users\Administrateur>

[E%] Invite de commandes x %' windows PowerShell x 2 windows PowerShell

PS C:\Users\Administrateur> kubectl describe deployment mailpit
Name: mailpit
Namespace: default
CreationTimestamp: Thu, 30 Apr 2026 18:49:23 +82080
Labels: app=mailpit
Annotations: deployment.kubernetes.io/revision: 1
Selector: app=mailpit
Replicas: 1 desired | 1 updated | 1 total | 1 available | © unavailable
StrategyType: RollingUpdate
MinReadySeconds: 0
RollingUpdateStrategy: 25% max unavailable, 25% max surge
Pod Template:
Labels: app=mailpit
Containers:
mailpit:
Image: axllent/mailpit
Port: <none>
Host Port: <none>
Environment: <none>
Mounts: <none>
Volumes: <none>
Node-Selectors: <none>
Tolerations: <none>
Conditions:
Type Status Reason

Available True MinimumReplicasAvailable
Progressing True NewReplicaSetAvailable
OldReplicaSets: <none>
NewReplicaSet: mailpit-7b96bu8c5d (1/1 replicas created)
Events:

Type Reason Age  From Message

Normal ScalingReplicaSet 68s  deployment—controller Scaled up replica set mailpit-7b96bU4B8c5d fro
m@e tol
PS C:\Users\Administrateur>

e —
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» Je consulte la liste des ReplicaSet et j'obtiens la description de mailpit :

[e%] Invite de commandes X 2% Windows PowerShell ® 2 Windows PowerShell

PS C:\Users\Administrateur> hubectl get replicaset
NAME DESIRED CURRENT READY  AGE
mailpit-7b96buU8c5d 1 1 1 als
PS C:\Users\Administrateur> kubectl describe rs mailpit-7b96bU8c5d
Name: mailpit-7b96buU8cS5d
Namespace: default
Selector: app=mailpit, pod-template-hash=7b96bU8c5d
Labels: app=mailpit
pod—template-hash=7b96bU8c5d
Annotations: deployment.kubernetes.io/desired-replicas: 1
deployment. kubernetes.io/max-replicas: 2
deployment. kubernetes.io/revision: 1
Controlled By: Deployment/mailpit
Replicas: 1 current / 1 desired
Pods Status: 1 Running / © Waiting / © Succeeded / © Failed
Pod Template:
Labels: app=mailpit
pod-template-hash=7b%6bU8c5d
Containers:
mailpit:
Image: axllent/mailpit
Port: <none>
Host Port: <none>
Environment: <none>
Mounts: <none>
Volumes: <none>
Node-Selectors: <none>
Tolerations: <none>
Events:
Type Reason Age  From Message
Normal SuccessfulCreate 119s replicaset-controller Created pod: mailpit-7b96blU8c5d—nx6ng
PS C:\Users\Administrateur=>

» Je vérifie 'état du pod :

I —
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[&%.] Invite de commandes % 2% Windows PowerShell x 2 Windows PowerShell

PS C:\Users\Administrateur> kubectl get pods
NAME READY  STATUS RESTARTS  AGE
mailpit-7b96bU8c5d-nx6ng 1/1 Running @ 2m22s
PS C:\Users\Administrateur> kubectl describe pods mailpit-7b96bl8c5d-nxéng
Name : mailpit-7b96bU8c5d-nx6ng
Namespace: default
Priority: e
Service Account: default
Node: minikube/192.168.49.2
Start Time: Thu, 3@ Apr 2026 10:49:23 +8200
Labels: app=mailpit
pod-template-hash=7b96bl8c5d
Annotations: <none>
Status: Running
IP: le.244.0.17
IPs:
IP: le.244.0.17
Controlled By: ReplicaSet/mailpit-7b96bu8c5d
Containers:
mailpit:
Container ID: docker://¥536716e07d72el9f3585705c7d7Ulad2dU7d6cb91d7b382d96bed861002d656
Image: axllent/mailpit
Image ID: docker-pullable://axllent/mailpit@sha256:757f22b56c1da®3570afdb3d25%effe5091018008
a8lbbedc8158cee7el6fdbc
Port: <none>
Host Port: <none>
State: Running
Started: Thu, 3@ Apr 2026 10:49:25 +0200
Ready: True
Restart Count: ©
Environment: <none>
Mounts:
/var/run/secrets/kubernetes.io/serviceaccount from kube-api-access-2buh9 (ro)
Conditions:
Type Status
PodReadyToStartContainers  True
Initialized True
Ready True
ContainersReady True
PodScheduled True

» Jaccede aux logs du pod et des conteneurs :

W] Invite de commandes * % wWindows PowerShell * & windows Powershell X + o~

PS C:\Users\Administrateur> kubectl logs mailpit-7b96bl8c5d-nx6ng

time="2026/04/30 B8:U9:25" level=info msg="[smtpd] starting on [::]:1025 (no encryption)"
time="2026/04/30 08:U9:25" level=info msg="[cors] allowed API origins: "

time="2026/0U/30 08:U49:25" level=info msg="[http] starting on [::]:8025"

time="2026/0U/30 B08:U49:25" level=info msg="[http] accessible via http://localhost:8025/"
PS C:\Users\Administrateur> kubectl logs mailpit-7b96buU8c5d-nx6ng mailpit
time="2026/0U/30 B08:49:25" level=info msg="[smtpd] starting on [::]1:1825 (no encryption)"”
time="2026/04/30 08:49:25" level=info msg="[cors] allowed API origins: "

time="2026/04/30 B8:U9:25" level=info msg="[http] starting on [::]:8825"

time="2026/04/30 08:U9:25" level=info msg="[http] accessible via http://localhost:8825/"
PS C:\Users\Administrateur>

e —
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» Jaccede a l'application Mailpit :

W] Invite de commandes * & windows PowerShell * & windows PowerShell

PS C:\Users\Administrateur> kubectl port-forward mailpit-7b96bL8c5d-nx6ng

Forwarding from 127.0.0.1:8025 —> 8025
Forwarding from [::1]:8025 -> 8025

~  B& Mailpit - 127.0.0.1 x 4+ — 0o %

& G [ O 127.0.0.1:8025

Ty
T
-

itts

L]
] o conv 1
o Lo wersation

rch mailbox

No messages in your mailbox

> Jecrée une entrée DNS stable dans Kubernetes :

[Bv] Invite de commane X » Windows PowerSh X 2 Windows Powersh X 2 windows Powerst X +

Windows PowerShell
Copyright (C) Microsoft Corporation. Tous droits réservés.

Installez la derniére version de PowerShell pour de nouvelles fonctionnalités et améliorations ! https
://aka.ms/PSWindows

PS C:\Users\Administrateur> kubectl expose deployment/mailpit 1025, 8025
service/mailpit exposed
PS C:\Users\Administrateur=>

» Jelance une requéte DNS depuis le pod de Mailpit en mode interactif :

W Invite de commane X & windows Powersh X & windows Powersh X & windows Powerst X + -

PS C:\Users\Administrateur> kubectl exec mailpit-7b96bl8c5d-nx6ng sh
/ # getent hosts mailpit

10.164.23.76 mailpit.default.svec.cluster.local mailpit.default.svc.cluster.local mailpit

[/ #

e
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» Jelance un podde test:

W Invite deco X & windows Pr X & windows Pc X & Windows Pc X 2 windows Pt X + v

Windows PowerShell
Copyright (C) Microsoft Corporation. Tous droits réservés.

Installez la derniere version de PowerShell pour de nouvelles fonctionnalités et améliorations ! https
://aka.ms/PSWindows

PS C:\Users\Administrateur> kubectl run pod-test sh

ALl commands and output from this session will be recorded in container logs, including credentials an
d sensitive information passed through the command prompt.

If you don't see a command prompt, try pressing enter.

/ # nslookup mailpit

Server: 10.96.0.18

Address: 10.96.0.10:53

%% server can't find mailpit.cluster.local: NXDOMAIN

**% server can't find mailpit.cluster.local: NXDOMAIN
Name: mailpit.default.svc.cluster.local

Address: 10.184.23.76

*% server can't find mailpit.svc.cluster.local: NXDOMAIN
*% server can't find mailpit.svc.cluster.local: NXDOMAIN

/ # exit
Session ended, resume using 'kubectl attach pod-test -c pod-test -i -t' command when the pod is runnin

9
pod "pod-test" deleted from default namespace
PS C:\Users\Administrateur>

» Jaugmente la résilience et la scalabilité du déploiement :

on] Invitedeco X & Windows Pc X & Windows Pc X 2 Windows Pt X 2 WindowsP X

PS C:\Users\Administrateur> kubectl scale deployment mailpit
deployment.apps/mailpit scaled
PS C:\Users\Administrateur>

v Invite deco X ® windows Pc X & Windows Pc X 2 windows Pc X 2 windows Pt X

PS C:\Users\Administrateur> kubectl get deployment mailpit
NAME READY  UP-TO-DATE  AVAILABLE AGE

mailpit 2/2 2 p Tmi8s

PS C:\Users\Administrateur> kubectl get pods app=mailpit
NAME READY  STATUS RESTARTS  AGE
mailpit-7b96bU8c5d—gp9g7 1/1 Running © Ues
mailpit-7b96bU8c5d-nxéng 1/1 Running @ 8m
PS C:\Users\Administrateur>

e —
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» Jactive le contréleur Ingress dans Minikube :

o] Invite deco X & Windows Pc X & Windows Pc X A Windows Pc X & Windows Pt X + o~

PS C:\Users\Administrateur> minikube addons enable ingress

? ingress est un addon maintenu par Kubernetes. Pour toute question, contactez minikube sur GitHub.
Vous pouvez consulter la liste des mainteneurs de minikube sur : https://github.com/kubernetes/minikub
e/blob/master/OWNERS

® Aprés que le module est activé, veuiller exécuter "minikube tunnel” et vos ressources ingress sero
nt disponibles a "127.8.8.1"

» Utilisation de l'image registry.k8s.io/ingress-nginx/kube-webhook-certgen:v1.6.7
= Utilisation de 1'image registry.k8s.io/ingress—-nginx/controller:vl.14.3
= Utilisation de 1'image registry.k8s.io/ingress-nginx/kube-webhook-certgen:v1.6.7
Vérification du module ingress...

# Le module 'ingress' est activé

PS C:\Users\Administrateur> |

» Je consulte les espaces de noms je constate la présence de ingress-nginx :

oh] Invitedeco X & Windows Pc X & Windows Pc X A Windows Pc X 2 Windows P

PS C:\Users\Administrateur> kubectl get namespace
NAME STATUS  AGE

default Active 1%h

ingress—nginx Active 38s
kube-node-lease Active 19h

kube-public Active  19%h

kube—-system Active 1%h
kubernetes—dashboard Active 1%h

PS C:\Users\Administrateur>

% Invite deco X & windowsPc X A windowsPc X A windows Pc X B windows e X + v

PS C:\Users\Administrateur> kubectl ingress-nginx get pods app.kubernetes.io/name
NAME READY  STATUS RESTARTS  AGE

ingress—-nginx—admission—create-nlw9t 8/1 Completed O 70s
ingress—-nginx-admission-patch—qc9zt 0/1 Completed 1 70s
ingress—-nginx—controller-596f8778bc-5vbjb 1/1 Running (0 70s
PS C:\Users\Administrateur> |

» Jefais la déclaration d’une regle Ingress et prise en compte du fichier YAML :

I —
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— O =
@ EXPLORER o ¥ Welcome I ingress.yml X 1]
 OPEN EDITORS ! ingress.yml
O\ ] Welcome 1 apiversion: networking.k8s.io/v1l
% I ingress.yml 2 kind: Ingress
O THIER 3 metadata: .
4 name: test-ingress
? Kubernetes
o 5 spec:
oS ™ Mailpit 6 rules:
e I' ingress.yml 7 - http:
8 paths:

Eé 9 - path: / =]
18 pathType: Prefix

Efg 11 backend:
12 service:
13 name: mailpit
14 port:
15 number: 8825
PROBLEMS QUTPUT DEBUG COMSOLE TERMIMAL PORTS f) powershel M - H

® P5 C:\Users\Administrateur\Documents\other> kubectl apply - ingress.yml I

ingress.networking.k8s.io/test-ingress created
PS C:\Users\Administrateur\Documents\others []

» Jeregarde 'adresse ip du ingress :

EN Administrateur : Windows PowerShell = O X

» Jerécupere Uip de la minikube :

EN Administrateur : Windows PowerShell = O s

minikube ip

e
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» Je me connecte au maipit avec U'ip de la minikube :

N '! Registries | minikube X |@ ChapitreKubernetes2026.pdf x W Mailpit - 192.168.74.32 x . - O X

& (O | A Nonsécurisé 192.168.74.32 ag A ¥y ¥t :’ I9Ccm'versation

w/ Mailpit arch mailb 00f0

No messages in your mailbox

4. Automatisation de déploiement par fichier YAML.

» Je crée les fichiers mongo-config.yml, mongo-secret.yml mongo.yml et webapp.yml :

q - o X
@ EXPLORER !' mongo-configyml % ! mongo-secretyml !' mongoyml !' webapp.yml M
" OPEN EDITORS Kubernetes > ! mongo-config.yml

Q ] Welcome 1  apiVersion: vi

I ingress.yml 2 king: ConfigMap

* ! mongo-config.yml Kubemetes 3 metadata: .

i tvml Kubernet 4 name: mongo-config

} mongo-secretyml Kubemetes c  data:

! mongo.yml Kubemetes 6 mongo-url: mongo-service

7

(.

webapp.yml Kubemetes
~ OTHER
% ~ Kubernetes
I' mongo-configym|
% I' mongo-secretyml
I' mongo.yml
I' webapp.yml
~ Mailpit
I' ingress.ymil

e
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®] File Edit Selection Vie — = D &E D - (] >
@ EXPLORER !' mongo-config.ym| ! mongo-secretyml X ! mongoyml !' webapp.yml M
“ OPEN EDITORS Kubernetes > I mongo-secret.yml
o\ 30 Welcome 1 apiversion: vi
! ingress.yml 2 kind: Secret
I' mongo-cenfig.yml Kubemnetes 3 metadata:
4 name: mongo-secret
% I mongo-secretyml Kubemnetes
5  type: Opaque
~ I' mongo.yml Kubemetes 6  data: L
o !' webapp.ym| Kubemetes 7 mongo-user: bWOUZ281c2VY
~ OTHER 8 mongo-password: bWOUZ20wYXNzd29yZA==
< ~ Kubernetes
I' mongo-config.yml
EB I' mongo-secratyml
I' mongo.yml
I' webzpp.yml

» Jecrée un service qui va permettre la communication entre le pod front et le pod de la base de
données :

] File Edit Selection Vie &5 - s 0 &0 - u ot
@ EXPLORER !' mongo-config.ym| !' mongo-secretyml ! mongoyml X I webapp.yml 1]
“ OPEN EDITORS Kubernetes > I mongoyml
Q »{] welcome 3'3 L 5
!' ingressyml 34 apiVersion: vi
g_p I' mango-config.yml Kubernetes 35 kind: Service
I' mongo-secretyml Kubemetes 36 metadata:
~ % I mongoyml Kubemetes 37 name: mongo-service
X I' webapp.yml Kubemetes 38 spec:
39 selector:
~ OTHER
E\ 48 app: mongo
o ~ Kubernetes a1 ports:
I' mongo-config.yml 42 - protocol: TCP
EB I' mongo-secretyml 43 port: 27817
I mongoyml 44 targetPort: 27617
I' webapp.yml
~ Mailpit b |
I ingress.yml

» Jecrée un service externe, pod du front accessible depuis Uextérieur du cluster Kubernetes :

e
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@ EXPLORER

* OPEN EDITORS

Q ) Welcome
ingress.yml
E_;, mongo-config.yml Kubernetes
mongo-secret.yml Kubemetes
&

mongo.yml Kubemetes

[l s= = S e

X webapp.yml Kubemetes
~ OTHER

<] “ Kubernetes

&

I' mongo-config.yml
I' mengo-secretyml
I' mengo.yml
I webapp.yml

~ Mailpit

I ingress.yml

]

maongo-config.yml

!' mongo-secret.yml

Kubernetes > I webapp.yml

(=T I = T N =L

e
W M@

apiVersion: vi
kind : Service
metadata:
name: webapp-service
spec:
type: NodePort
selector:
app: webapp
ports:

- protocol: TCP
port: 3eee
targetPort: 3880
nodePort: 38188

!' mongo.ymi

=0 - 0O x

]

I webappyml x [I -

» Je déploie l'application grace au webapp je crée un composant de type deployment :

@ EXPLORER

~* OPEN EDITORS

) Welcome
ingress.ymil
mongo-config.yml Kubemetes

Jo

maongo-secretyml Kubemetes
mongo.yml Kubemetes

[T P -

x webapp.ym! Kubemetes
~ OTHER

% ~ Kubernetes

monge-config.ymil

monge-secratyml

mongo.yml

webapp.yml

~ Mailpit

I' ingress.yml

[T S -

Malaussena Maxence

I

mongo-config.ymil !' mongo-secretyml

Kubernetes > I webapp.yml

1
2
3
a
5
6
7
8
9

1@
11
12
13
14
15
16
17
13
19
28
21
22
23
24
25
26
27
28
20
e
31
32
33
34
35
36
37

apiversion: apps:vil
kind: Deployment
metadata:
name: webapp-deployment
labels:
app: webapp
spec:
replicas: 1
selector:
matchLabels:
app: webapp
template:
metadata:
labels:
app: webapp
spec:
containers:
- name: webapp

!' mongo.yml

image: nanajanashia/k8s-demo-app:vl.@

ports:
- containerPort: 38ee
env:
- name: USER_NAME
valueFrom:
secretkKeyRef:
name: mongo-secret
key: mongo-user
- name: USER_PWD
valueFrom:
secretkKeyRef:
name: mongo-secret
key: mongo-password
- name: DB_URL
valueFrom:
configMapKeyRef:
name: mongo-config
key: mongo-url

- - O >

! webappyml x [IJ
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» Je déploie 'application mongo :

@ EXPLORER

* OPEN EDITORS
¥ Welcome
I' ingress.yml
I' mongo-configyml Kubemetes
I' mongo-secretyml Kubemetes

¥ I mongoyml Kubemetes

B o O

I' webapp.yml Kubemetes

s OTHER
Eé ~ Kubernetes

!' mongo-config.yml
EB I' mongo-secretyml

I' mongo.yml

I webapp.yml
~ Mailpit
I ingress.yml

!' mongo-config.yml

Kubernetes > [

W0l = O o M

T T B R R I I I T e T R R e =
[ T« R U B o o T e Y R I I " L = I == B o RV (R R W N R S v ]

33

! mongo-secretyml ! mongoyml

mango.yml
apiversion: apps/vl
kind: Deployment
metadata:
name: mongo-deployment
labels:
app: mongo
spec:
replicas: 1
selector:
matchLabels:
app: mongo
template:
metadata:
labels:
app:
spec:
containers:
- name: mongodb
image: mongodb/mongodb-community-server:latest
ports:
- containerPort:
env:
- name: MONGO_INITDB_ROOT_USERNAME
valueFrom:
secretkeyRef:
mongo-secret
key: mongo-user
- name: MONGO_INITDB_ROOT_PASSWORD
valueFrom:
secretkeyRef:
name: mongo-secret
key: mongo-password

mongo

27017

name:

! webapp.yml 11

» Jeprocede a la création des composants en appliquant la commande kubectl apply -f aux 4

fichiers YAML dans Uordre figurant ci-dessous :

Malaussena Maxence
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mongo-config.yml X

TERMINAL > ershell —+ «~ [T T

PS D:\ECOLE\A 2\blboucly\kubernetes\ingress> kubectl apply -f mongo-config.yml
configmap/mongo-config created
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl apply - mongo-secret.yml
MONZo- 5 reated
): \ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl apply -f mongo.yml
mongo-deployment created

\kubernetes\ingress> kubectl apply - webapp.yml
/webapp-deployment created
e created

» Jeliste les objets créés:

e
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TERMINAL 3] powershell +~ [0 W +

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl get all
NAME STATUS RESTARTS
pod/mailpit-7bo6ba: 9gqsvr Running
pod/mailpit-7boeba: X Running
pod/mongo-deployment B d o Running
pod/webapp-deployment-5766Fdo5c7 : 1/1 Running

NAME { CLUSTER-IP EXTERNAL-IP
GE
ce/kubernetes C . 18.96.8. <none>

ce/mailpit C B 16.96.74.123 <none>
rvice/mongo-serv C R 18.181.97.196  <none>

vice/webapp-service  NodePort i 6.66. <none> 3000 : 38108/TCP

NAME

deployment .apps/mailpit
deployment. apps/mongo-deployment
deployment . apps/webapp-deployment

NAME CURRENT
replicaset.apps/mailpit-7bo6b4&csd . :
replicaset.apps/mongo-deployment-744864fdd7

replicaset. apps/webapp-deployment-5766

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> D
» OUTLINE

TERMINAL [] powershell ++ ~ [ W -~

PS D:\ECOLE\Anne cly\kubernetes\ingress» kubectl get configmap
NAME A AGE
kube-root-ca.crt

mongo-secret  Opaque 2
\ECOLE\Annee2\biboucly\kubernetes\ingress> []

» Je décris le service webapp-service :

e
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TERMINAL

powershel 4+« [I] W ~ X

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl describe service webapp-service

Mame :

Namespace:

Labels:

Annotations:

Selector:

Type:

IP Family Policy:

IP Families:

IP:

IPs:

Port:

TargetPort:

NodePort :

Endpoints:

Session Affinity:
External Traffic Policy:
Internal Traffic Policy:
Events:

webapp-service
default

<none>

<none>

app=webapp
NodePort
SingleStack

IPvd

16.96.66.44
16.96.66.44
<unset> 3008/TCP
38e8/TCP

<unset> 38168/TCP
16.244.8.9;3008
None

Cluster

Cluster

<none>

PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress: D

» Je décris le pod associé :

) File Edit Selecion View Go

EXPLORER

 UNTITLED (WORKSPACE)

~ ingress
ingress.yml
mongo-configym
mongo-secretym
mongoyml
webappyml

Run Terminal Help

mongo-configymi X

ingress > | mongo-config.ym

LE TERMINAL

mongo-config.yml - Untitled (Workspace) - Visual Studio Code

PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> kubectl describe pod webapp-deployment-5766£d95c7-che2k

Name : webapp-deployment-5766Fd95c7- ch62k
Namespace: default
Priority:
Service Account: default
Node : minikube/192.168.74.32
Start Time: Wed, 86 May 2026 13:34:47 +0200
Labels: app=iebapp
pod-template-hash=5766Fd95c7
Annotations: <none>
Status: Running
1p: 10.244.0.9
Ips:
Ip: 10.244.8.9
Controlled By: ReplicaSet/webapp-deployment-57667d95c7
Containers:
webapp:
Container ID:  docker://4238f81266d83f8e7b7280edba7d8b200134c1b0a1664b042a4e4 79265011276
Image: nanajanashia/kss-demo-app:v1.0

Image TD: docker-pullable: //nanajanashia/k8s-demo-app@sha256: 6F5541350a39aceealc2fa3ea4c2bebsAcal3d3d8044da0969361e7781adb 795

Port: 3e00/TCP
Host Port: e/TcP
Running
Wed, 86 May 2026 13:34:57 +8200
True
Restart Count: @
Environment :
USER NAME: <set to the key ‘mongo-user’ in secret ‘mongo-secret’> Optional: false
USER_PWD:  <set to the key 'mongo-password’ in secret 'mongo-secret'> Optional: false
DBURL:  <set to the key ‘mongo-url’ of config map ‘mongo-config'> Optional: false
Mounts:
/var/run/secrets/kubernetes . io/serviceaccount from kube-api-access-1sj8s (ro)
Conditions:
Status

PodReadyToStartContainers  True

Initialize
Read
ContainersRaady
Podscheduled
Volumes:
kube-api-access-1si8s:
Type:
TokenExpirationseconds:
Confighapame:
Optional:
DownwardAPT :
QoS Class:
Node-Selactors:
Tolerations:
> OUTLNE
> TIMELINE Events:

®0A0

True
True
True
True

Projected (a volume that contains injected data from multiple sources)
3607

kube-root-ca.crt

false

true

BestEffort

<none>

node. kubernetes. io/not-ready :NoExecute op=Exists for 308s

node. kubernetes. io/unreachable: NoExecute op=Exists for 308s

Je consulte les logs de ce pod :

Bloonesnel +v [0 @ ~ X

Ln1Coll Spacess2 UTF-8 CRIF YAML &
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TERMINAL [>] powershett 4~ [0 W -~ X

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl get pod

MNAME READY  STATUS RESTARTS  AGE
mailpit-7b96b48csd-9gsvr 1/1 Running © 15m
mailpit-7b96b48c5d-mb5xg 1/1 Running @ 12m
mongo-deployment-744864fdd7-fpohr 1/1 Running @ Am32s
webapp-deployment-5766fd95c7-ch62k  1/1 Running @ Am24s,
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl logs webapp-deployment-5766fd95c
7-ch62k

app listening on port 3006!

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress» kubectl logs webapp-deployment-5766fd95c
7-che2k -

app listening on port 3006!

> Je liste les services:

@ EXPLORER *] Release Notes: 1.119.0 X
1

UNTITLED (WORKSPACE)

ingress Visual Studio Code 1.119

ingress.yml

mongo-config.yml
mongo-secretyml ¥ Show release notes after an update
maongo.yml

Follow us on
webapp.yml|

Release date: May 6, 2026

Welcome to the 1.119 release of Visual Studio Code. This release focuses on smoother agent

TERMINAL - powershe

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> minikube ip
192.168.74.32
PS D:\ECOLE\Annee2\biboucly\kubernetes\ingresss []|

TERMINAL == powershe

P5 D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl get node

NAME STATUS  ROLES AGE  VERSION

minikube Ready control-plane 2ém  v1.35.1

PS D:\ECOLE\Annee2\blboucly\kubernetas\ingress> kubectl get node wide

NAME 5TATUS  ROLES AGE  VERSIOM  INTERNAL-IP EXTERNAL-IP  O5-IMA
GE KERNEL-VERSION  CONTAINER-RUNTIME

minikube  Ready control-plane  28m  v1.35.1 192.168.74.32  <none> Buildr
oot 2825.82 6.6.95 docker://28.5.2

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress:» |:|

e —
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PS ECOLE\Annee2 ubernetes\ingress> kubectl get svc
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S)
ELECTOR

kubernetes ClusterIP 18.96.8.1 <none>

none>

mailpit ClusterIP <none>

pp=mailpit

mongo-servic ClusterIP 18.161. )6 <nonex

pp=mongo

webapp-serv NodePort i .66. <none> 3000:38100/TCP
pp=webapp

PS \ECOLE\ANnnee2\blboucly\kubernetes\ingress> kubectl get pod wide
NAME READY STATUS RESTARTS  AGE
ODE MOMINATED NODE  READINESS GATES

mailpit-7b9eba8c5d-9 : 1/1 Running 18m
inikube none» <none>

mailpit-7bo6b48c5d-mb5xq 1/1 Running 15m
inikube none> <none>»

mongo-deployment - 7448¢ Fpohr 1/ Running Tm43s
inikube  <none>

webapp-deploy 2 1/1 Running

inikube none>

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> I

> Je consulte le site:

s i@ Registries | minikube X | [@ ChapitreKubernetes20 X | B2 Mailpit - 192.168.74.3 X @ 192.168.7432:30100 X 4 = (m] X

& C | A Nonsécurisé 192.168.74.32:30100 as A Yy Y= & - Mk Conversation

User profile

Name: Anna Smith

Email: anna.smith@example.com

Interests: coding

Edit Profile

e
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» Je modifie le profile :

v Q Registries | minikube X I@ ChapitreKubernetes2( X I % Mailpit - 192.168.74.3 X @ 192.168.74.32:30100 X | —+ = O X
& (G | A Nonsécurisé 192.168.74.32:30100 Sj s A 7y o= z. a Conversation
i 5/6 A v =3 X

User profile

Name: Maxence

Email: maxence@gmail.com

Interests: baddies

Edit Profile

e
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5. Application.

» Jajoute les ressources de configurations pour MySQL et Wordpress :

@ EXPLORER kustomization.yaml X

WORDPRESS a
kustomization.yaml secretGenerator:

mysql-deployment.yaml = FELEE CyEAEfEse

literals:
wordpress-deployment yaml

- passuord-Azerty®

resources :
- mysql-deployment]. yaml
- wordpress-deployment .yanl

O o= mysql-deploymentyam! X
WORDPRESS a
kustomization.yam! apiversion: vi
mysql-deployment.yaml kind: Service
metadata
wordpress-deployment.yaml
nane: wordpress-mysql
labels

app: wordpress

selector:
app: wordpress
tier: mysql
clusterIP: None
apiversion: vi
kind: PersistentVolumeClaim
metadata
name: mysql-pv-claim
labels
app: wordpress
spec:
accessModes :
- Readwriteonce
resources
requests:
storage: 2061

apiversion: apps/vi
kind: Deployment
metadata:
name: wordpress-mysql
labels:
app: wordpress
spec:
selector:
matchLabels
app: wordpress
tier: mysql

metadata:
labels
app: wordpress
tier: mysql
spec:
containers:
- image: mysql:8.8

OUTLINE
TIMELINE

@ EXPLORER mysql-deploymentyaml X
WORDPRESS e8 C eploymentya
kustomization.yami e
mysql-deployment.yami netadata
labels:
[T —— app- wordpress
tier: mysql
spec:
containers:
- image: mysql:8.0
name: mysql
env:
- name: MYSQL_ROOT_PASSHORD
valuefrom:
secretKeyRe
name: mysql-pass
key: password
name: MYSQL_DATABASE
value: wordpress
name: MYSQL_USER
value: wordpress
name: MYSQL_PASSWORD
valuefrom:
secretKeyRe
name: mysql-pass
key: password
ports:
- containerPort: 3306
name: mysql
voluneHounts:
- name: mysql-persistent-storage
mountPath: /var/1ib/mysql
volumes:
mysql-persistent-storage
persistentVolumeClair
Claimhame: mysql-pv-claim
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EXPLOR

WORDPRESS

wordpress-deploymentyaml

LoadBalancer

apiversion: vi

kind: PersistentVolumeClaim
metadata:

- Readwrit
resources:

don: app:
kind: Deployment
metadata:

rdpre:

app: wordpr

wordpr
frontend

UTLINE
TIMELINE :6.2.1-apache

EXPLORER
WORDPRESS
kustomizationyam!
loyment.yami

‘wordpress-deployment.yaml

key: password
RDPRESS_DB_USER
value: wordpre:

mountPatt

rdpre:
persistentvolumeclain:
1aimNam

» Puisjapplique le répertoire pour déployer mon site WordPress :
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EXPLORER kustomization.yaml X

WORDPRESS kustomization.vam

kustomization.yaml secretGenerator:
mysql-deployment.yaml - name: mysql-pass
literals:
- password=Azerty®
resources:
- mysgl-deployment.yaml
- wordpress-deployment.yaml

wordpress-deployment.yaml

DBLEMS  QUTPU DEBUG CONSOLE  TERMINAL ~ PORTS [ powershell -

PS D:\ECOLEMANNee2\blboucly‘\kubernetes\wordpress> kubectl apply -t
secret/mysql-pass-4m/mfmt2mé created

service/wordpress created

service/wordpress-mysql created

persistentvolumeclaim/mysql-pv-claim created
persistentvolumeclaim/wp-pv-claim created

deployment . apps/wordpress created

deployment . apps/wordpress-mysql created

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress:» D

Je vérifie que le secret existe :

EXPLORER kustomization.yaml X

WORDPRESS kustomization.yam

kustomization.yaml secretGenerator:
mysql-deployment.yam| - name: mysql-pass
literals:
- password=Azerty®
resources:
- mysgl-deployment.yaml
- wordpress-deployment . yaml

wordpress-deployment.yaml

PROBLEMS OUTPL DEBUG COMSOLE TERMINAL PORTS ; powershell

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress» kubect]l get secrets
NAME TYPE DATA  AGE

mongo-secret Opaque 2 15m

mysql-pass-Amsmfmt2ms  Opaque 1 33s

PS D:\ECOLE\Annee2'\blboucly\kubernetes\wordpress> D

e —
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Je vérifie gqu’un volume persistent a été provisionné dynamiquement :

EXPLORER kustomization.yaml X

WORDPRESS

k_ugtomizaﬁon,yam| secretGenerator:
- name: mysql-pass

literals:

- password=Azerty®
resources:

- mysql-deployment.yaml

- wordpress-deployment.yaml

mysql-deployment.yaml
wordpress-deployment.yaml

PROBLEMS OUTPU EBUG COMSOLE TERMINAL PORTS ; powershell —-

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress» kubectl get pwc

MNAME STATUS  VOLUME CAPACITY  ACCESS MODE

5 STORAGECLASS  VOLUMEATTRIBUTESCLASS  AGE

mysql-pv-claim  Bound pwc-ffb539f6-3fbf-4b5b-9b8a-739f312b26ed  20G1 RWC
standard <unset> 58s

wp-pv-claim Bound pvc-32873449-3676-4707-813e-aale@adrbcl7  20G1 RWC
standard <unset> 585

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress:» D

Je vérifie que le pod fonctionne :

EXPLORER kustomization.yaml X

WORDPRESS kustomization.vam

k_ugtomizaﬁon,yam| secretGenerator:
- name: mysql-pass

literals:

- password=Azerty8
resources:

- mysql-deployment.yaml

- wordpress-deployment.yaml

mysql-deployment.yaml

wordpress-deployment.yaml

5 DUTPL EBUG COMSOLE TERMINAL PORTS : powershell ——
PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress> kubectl get pods
NAME READY  STATUS RESTARTS  AGE
mailpit-7bo6b4dcsd-9gsvr 1/1 Running 27m
mailpit-7bo6b48c5d-mbSxq 1/1 Running 24m
mongo-deployment-744864Fdd7-fpShr 1/1 Running 16m
webapp-deployment-5766fd95c7-che2k  1/1 Running 16m
wordpress-60b66F6445-F4Ampg 1/1 Running 805
wordpress.-mysql-77f7cdb7df-z8rdk 1/1 Running 89s
PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress:> D

e —
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» Je vérifie que le service fonctionne correctement :

@ EXPLORER kustomization.yaml

WORDPRESS KUSTOMIZaton.yam

kustomization.yaml| secretGenerator:
mysql-deployment.yaml - nName: mysql-pass
literals:
- password=Azerty®
resources:
- mysql-deployment.yaml
- wordpress-deployment.yaml

wordpress-deployment.yami

ROBLEMS OUTPU DEBUG COMNSOLE TERMINAL PORTS ; powershell —— Ty

PS D:\ECOLEVAnnee2\blboucly\kubernetes\wordpress> kubectl get services wordpress
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
wordpress  LoadBalancer 18.97.61.163  <pending> 88:38138/TCP  2mis

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress»> D

X

» Jobtiens l'adresse IP du service Wordpress :

@ EXPLORER kustomization.yaml X

WORDPRESS

k_ugtomizaﬁon,yam| secretGenerator:
- name: mysql-pass

literals:

- password=Azerty®
resgurces:

- mysqgl-deployment.yaml

- wordpress-deployment.yaml

mysql-deployment.yaml
wordpress-deployment.yaml

PROBLEMS OUTPU EBUG COMNSOLE TERMINAL PORTS ; powershell — Ty

PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress»> minikube service wordpress
http://192.168.74.32:38138
PS D:\ECOLE\Annee2\blboucly\kubernetes\wordpress> |:|

» Je me connecte a l'url que j’ai récupérée précédemment :
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v M Registries| X | (@ Chapitreku X | & Mailpit-1¢ X | @ 19216874 X | @ Exemple:t X @ WordPres: X =+ - O X

| A Nonsécurisé 192.168.74.32:30138/wp-admin/install.php A 77 t= 3’ -+ M Conversation
Espafiol de Ecuador =
Espariol

Espafiol de Venezuela

Espariol de Argentina

Espafiol de Chile

Espariol de Pert

Espariol de Republica Dominicana
Espafiol de Uruguay

Espariol de Puerto Rico

Espafiol de Costa Rica

Espaiiol de Guatemala

Espariol de México

Eesti

Euskara

gt

(Olalsst) s

Suomi

Francais du Canada

Francais

Francais de Belgique

Friulian

Frysk —

Continuer

6. Suite Ingress (Mailpit) : hotes virtuels et nom de domaine nip.io

» Jerécupere les informations sur les objets ingress :

e
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Windows Powershell
Copyright (C) Microsoft Corporation. Tous droits réservés.

Installez la derniére version de PowerShell pour de nouvelles fonctionnalités et améliorations ! https://aka.ms/PSWin
dows

PS C:\WINDOWS\system32> kubectl get ingress

NAME CLASS HO5TS ADDRESS PORTS AGE
test-ingress  nginx : 192.168.74.32 80 34m
PS C:\WINDOWS\system32> minikube ip

192.168.74.32

PS C:\WINDOWS\System32:>

A\

» Je créer un hoéte virtuel pour mailpit :

EXPLORER I' ingress2yml X

INGRESS I ing s2.ym
{} ingress.code-workspace apiVersion: networking.k8s.iofvl
kind: Ingress
metadata:

ingress.yml
|ngn552ymy name: mailpit-ingress
mongo-config.yml spec:
mongo-secret.yml rules:
mongo.yml - host: "mailpit.192.168.74.32.nip.io"
webapp.yml http:
paths:
- path: [
pathType: Prefix
backend:
service:
name: mailpit
port:
number: 2825

™

» Jappligue les modifications :

EXPLORER I' ingress2yml X

INGRESS

{} ingress.code-workspace apiVersion: networking.k8s_io/vil
kind: Ingress
metadata:

ingress.yml

ingress2.ymi L.

name: mailpit-ingress
spec:
mongo-secret.yml s

mongo-config.yml

maongo.ymil - host: "mailpit.192.168.74.32._nip.io"
webapp.yml http:
paths:
- path: /
pathType: Prefix
backend:

DUTPUT ~ DEBUG CONSOLE  TERMINAL  PORTS [ powershell + ~ [} Ti

PS D:\ECOLEVAnnee2\blboucly\kubernetes\ingress» kubectl apply ingress2.yml
ingress.networking.k8s.io/mailpit-ingress created
PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> []
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7. Hbtes virtuels et nom de domaine nip.io : autre exemple

» Jecrée un objet Ingress avec le champ host spécifiant le nom d’hote virtuel :

@ H-:|=|w:,,:+=:mi

apiVersion: networking.k8s.io/v1
kind: Ingress
metadata:
name: webapp-ingress
spec:
rules:
- host: "webapp.192.168.74.32.nip.io"
http:
paths:
- path: /

name: webapp-service
port:

number: 8@

Je n’ai pas les 2 screens de la suite, car la connexion sur le nip.io n’a pas fonctionné

8. Cycle de vie d’'un conteneur dans Kubernetes

» Je consulte l'état des pods de l'application portant le label app=mailpit :

» Jelance a nouveau une connexion sur le conteneur Mailpit :
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kubectl exec deployment/mailpit

COMMAND

4896 May 6

nmand termin d with exit code 137
NS

kubectl get pods apn=mailnif

READY STATUS ST#

Running

1
i Running

kubectl exec deployment/mailpit
ch file or directory

code 1

9. Persistance des données

» Je crée le fichier de configuration du Pod redis.yaml et je crée le pod avec la commande
kubectl apply -f :
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Sign In

@ EXPLORER gress2.ym ebapp-ingress.ym redis.yml X
INGRESS S
{} ingress.code-workspace apiVersion: vl
kind: Pod
metadata:
name: redis
spec:
mongo-secretyml comrsTETe:
mongo.yml - name: redis
redis.yml image: redis:latest
volumeMounts:
- name: redis-storage
mountPath: /data/redis
volumes :
- name: redis-storage
emptyDir: {}

ingress.ym|
ingress2.yml
mengo-config.yml

webapp-ingress.ymil
webapp.yml

webapp2.yml

TERMINAL  PORTS > powershell -

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl apply redis.yml
pod/redis created
PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> ]|

» Je vérifie que le conteneur du pod soit en cours d’exécution puis je surveille les modifications

apportées au pod :

TERMINAL  PORTS b | kubectl
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress» kubectl get pod redis

NAME READY  STATUS RESTARTS  AGE
redis 1/1 Running @ 27s

» Dans un second terminal, jaccéde a la console shell du conteneur en cours d’exécution puis
je créer un fichier dans /data/redis/ :
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TERMINAL  PORTS > kubectl ii
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl exec redis /bin/bash
root@redis: /data# echo Hello > test-file
root@gredis: /data# D

» Jinstalle procps puis je liste les processus en cours d’exécution :

TERMINAL PORTS : kubectl

root@redis: /data# apt-get update

Get:1 http://deb.debian.org/debian trixie InRelease [148 kB]

Get:2 http://deb.debian.org/debian trixie-updates InRelease [47.3 kEB]

Get:3 http://deb.debian.org/debian-security trixie-security InRelease [43.4 kB]

Get:4 http://deb.debian.org/debian trixie/main amd64 Packages [9671 kB]

Get:5 http://deb.debian.org/debian trixie-updates/main amd64 Packages [5412 B]

Get:6 http://deb.debian.org/debian-security trixie-security/main amdéd Packages [138 kB]
Fetched 18.@ MB in 1s (9119 kB/s)

Reading package lists... Done

root@redis:/data# [|

TERMINAL

rootgredis: /dataf# apt-get install procps
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following additional packages will be installed:
libgpm2 libncurseswé libproc2-€ linux-sysctl-defaults psmisc
Suggested packages:
gpm
The following NEW packages will be installed:
libgpm2 libncurseswt libproc2-8 linux-sysctl-defaults procps psmisc
® upgraded, & newly installed, @ to remove and @ not upgraded.
Need to get 1370 kB of archives.
After this operation, 4163 kB of additional disk space will be used.
Do you want to continue? [Y/n] YD

TERMIMAL

rootigredis: /data# ps aux

USER PID %CPU ZMEM V5Z  RSS TTY STAT START  TIME COMMAND

redis 1 @8.1 e.3 168376 23552 ? Ss1 13:42 ©8:88 redis-server *:6379

root 23 @. 432@ 3712 pts/@ S5 13:43 ©:80 /bin/bash

root 69 8. : 8 @ pts/@ Z 13:44 ©:08 [dpkg-preconfigu] <defun
root 159 @. . 6388 3712 pts/@ 13:44 8:88 ps aux
root@redis:/data# []
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» Jarréte le processus Redis :

TERMINAL

root@redis: /data# kill 1
root@redis: /data# command terminated with exit code 137

PS D:\ECOLEVAnnee2\blboucly\kubernetes\ingress»> D

» Jereviens dans le premier terminal, je constate les changements apportés au Pod de Redis :

TERMIMA PORTS ; kubectl —

PS D:\ECOLE\Annee2‘\blboucly\kubernetes\ingress> kubectl get pod redis
NAME READY  STATUS i AGE
redis 1/1 Running ) 3m29s

J’ai oublié de faire le screen ou j’accede a la console shell du conteneur redémarré et je constate que
le fichier test-file est toujours présent

» Jesupprime le pod:

TERMINAL PORTS : powershell ——

LEVANnee2\blboucly\kubernetes\ingress> kubectl delete pod redis
eleted from default namespace
OLEVANnee2\blboucly\kubernetes\ingress> D

.html™

. html
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» Jecréer unvolume persistent de type hostpath :

Sign In
EXI

INGRESS g
{} ingre apiversion: vi
kind: PersistentVolume
metadata:

name: pv-nginx
labels:
type: local

- ReadWriteOnce
hostPath:
path: "/mnt/data”

TERMIMAL

\kubernetes\ingress> kubectl apply pv-nginx.yml
eated
1boucly\kubernetes\ingress»> D

get pv pv-nginx
A TATUS CLAIM  STORAGECLASS ~ VOLUMEATTRIBUTESCLASS  REASON
nginx  10M1 Retain vai manual <unset>
LE\Annee2\biboucly\kubernetes\ingress> |

» Je crée un PersistentVolumeClaim (demande de stockage) :

e
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O

EXPLORER 1 = -in i v DV -NGiNX.ym pvc-ngincyml X

INGRESS g
{} ingress.code-workspace apiVersion: vi
kind: PersistentVolumeClaim
metadata:

name: task-pv-claim

spec:
mongo-secretyml storageClassName: manual
mongo.yml accessModes:
pv-nginx.yml - ReadWriteOnce

ingress.yml
ingress2.yml

meongo-config.yml

pvc-nginx.yml resources:
requests:

storage: 1eMi
volumeName: pv-nginx

redis.yml
webapp-ingress.yml
webapp.yml
webapp2.yml

TERMINAL  POR >_| powershell -}

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl apply pvc-nginx.yml
persistentvolumeclaim/task-pv-claim created
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> D

TERMINAL  PORTS 5] powershell |-

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl get pv pv-nginx

NeE CAPACITY ~ ACCESS MODES ~ RECLAIM POLICY  STATUS  CLATM STORAGECLASS ~ VOLUMEATTRIBUTESCLASS ~ REASON  AGE
pu-nginx  10Mi RO Retain Bound  default/task-pv-claim manual <unset> ants.
PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> |

TERMINAL

PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> kubectl get pvc

NAE STATUS  VOLUME CAPACITY  ACCESS MODES ~ STORAGECLASS  VOLUMEATTRIBUTESCLASS
mysql-pv-claim Bound  pvc-Ffb5S30F6-3FbF 4bsh-ObSa-730F312b26ed  20Gi 0 standard <unset>
task-pv-clain  Bound  pv-nginx 1ami manual <unset>

wp-pv-clain Bound  pvc-32873440-3676-4767-813e-aa7edad7bcl7 2061 standard <unset>

PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress>
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» Je crée un Pod qui utilise le PerstentVolumeClaim comme volume de stockage :

EXPLORER

INGRESS

{} ingress.code-workspace

ingress.yml
ingress2.yml

mongo-config.yml

mongo-secretyml
mongo.ym|
pv-nginx.yml
pvc-nginx.yml

apiversion: vi
kind: Pod
metadata:
name: task-pv-pod
spec:
volumes:
- name: task-pv-storage
persistentVolumeClaim:
claimName: task-pv-claim

O

pvc-pod.yml X

containers:
- name: task-pv-container
image: nginx:latest
ports:
- containerPort: 88
name: "http-server”
volumeMounts:
- mountPath: "/usr/share/nginx/html™
name: task-pv-storage

pvc-pod.yml
redis.yml
webapp-ingress.yml
webapp.ymi
webapp2.ymi

TERMINAL ; powershell —
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl apply
pod/task-pv-pod created

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> D

pvc-pod.yml

TERMINAL

PS D:\ECOLE\Annee2\biboucly\kubernetes\ingress> kubectl describe pod task-pv-pod
ClaimName: task-pv-clain
Readonly:  false

kube-api-access-svtgg
Type:
TokenExpirationseconds:
ConfighapName :
Optional:
DowmardAPT :

QoS Class:

Node-Selectors:

Tolerations:

Projected (a volume that contains injected data from multiple sources)

3607

kube-root-ca.crt

false

true

BestEffort

<none>

node.kubernetes. io/not-ready: NoExecute op-Exists for 3805

node.kubernetes. io/unreachable: NoExecute op=Exists for 3885

Events:
Type  Reason Hessage

Normal

Normal

Scheduled
Pulling

38s

default-scheduler Successfully assigned default/task-pv-pod to minikube
375 "

kubelet Pulling image "nginx:latest
Normal Pulled 345  kubelet successfully pulled image "nginx:latest” in 3.923s (3.923s including waiting). Image size:
Normal Created 33s  kubelet Container created
Normal Started 335 kubelet Container started

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> |

160939956 bytes.

TERMINAL : powershell —+

PS D:\ECOLEVAnnee2\blboucly\kubernetes\ingress> kubectl get pod task-pv-pod
NAME READY  STATUS RESTARTS  AGE

task-pv-pod 1/1 Running @ 725

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> D
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» Je décris le pod task-pv-pod :

PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl describe pod task-pv-pod

Status

StartContainers  True
True
True

Node-Selactors:

Toleration: node.kubernetes.

node. kubernetes.
Events:

Type  Reason From
Normal juled 100s default-scheduler

Normal Pulling kubelet Pulling image "ngimx:latest
Normal Pulled kubelet Successfully pulled image "ngis
Normal Created kubelet Container created

ntainer started
ernetes\ingres:

P5 D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl exec task-pv-pod /bin/bash

TE
PS D:\ECOLE\Annee2\blboucly\kubernetes\ingress> kubectl port-forward task-pv-pod 8@
Unable to listen on port 88: Listeners failed to create with the following errors: [unable to create listene
r: Error listen tcp4 0.8.1:80: bind: An attempt was made to access a socket in a way forbidden by its ac

cess permissions. unable to create listener: Error listen tcp6 [::1]:88: bi An attempt was made to access
a socket in a way forbidden by its access permissions. ]

unable to listen on any of the requested ports: [ 80}]

L
cubernetes\ingress> kubectl port-forward task-pv-pod 8688

8
Forwarding from

Forwarding from [::1

> Je me connecte en localhost:

AV @ ChapitreKubernetes2026 - Copie X | @& ChatGFT

% @D localhost020 x 4+ = O X
& O | (O localhost:3080

. Py conversati
l-dh_ : & Co wversation
PV et PVC
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TERMIMAL

root@task-pv-pod: /# apt-get update
i deb.debian.org/debian trixie InRelease

‘debian trixie-updates InRelease
b.debian.org/debian-security trixie-security InRelease

ge lists... Done > kubectl
root@task-pv-pod: /# curl http://localhost:8@
PV et PVC
rooh@task-pv-pod:f#‘ﬂ

10. Hébergement d’un groupe de pods fonctionnant en cluster

» Je déploie une image mariadb :latest :

ent mariadb yaml > mar

» Je me rends dans le system32 j’y retrouve mon fichier mariadb-deployment :

= [m] X
System32 x +
& I ] J » CePC » Windows(C) > Windows > System32 > Rechercher dans : System32 Q
® Nouveau b 18] )] G | T Trier = afficher . (B Détails
L Téléchargem Mem Modifié le Type Taille
Documents | ! mariadb-deployment 07/05/2026 10:47 Fichier source Yaml 1Ke
=]
L1 W] mavinject 15/10/2025 13:38 Application 218 Ko
mages
Q MawdAudicAPO30.dII 20/06/2017 14:52 Extension de l'app... 663 Ko
& Musique = _

a3 1mn

» Jouvre le fichier avec VSCode, et je supprime les champs inutiles :
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Sign In

mariadb-deployment.yaml X
apiVersion: apps/vil
kind: Deployment
metadata:

labels:
app: mariadb
name: mariadb
spec:
replicas: 1
selector:
matchlLabels:
app: mariadb
strategy: {}
template:
metadata:

labels:
app: mariadb

spec:

containers:

- image: mariadb:latest
name: mariadb
resources: {}

status: {}

Sign In

mariadb-deployment.yam| X

apiVersion: apps/vi
kind: Deployment
metadata:
labels:
app: mariadb
name: mariadb
spec:
selector:
matchLabels:
app: mariadb
template:
metadata:
labels:
app: mariadb
spec:
containers:
- image: mariadb:latest
name: mariadb
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» Afin de conserver les données de la base, je créé un objet PVC :

Sign In
E
PVC
mariadb-deployment.ya I apiVersion: vl
pvcyaml kind : PersistentVolumeClaim
metadata:
name: mariadb-data
spec
accessModes:
- ReadWriteOnce
resources:

requests:
storage: 18eMi

TERMIMAL

PS C:\Users\mmalaussena\Desktop\ » kubectl apply
c.yaml

persistentvolumeclaim/mariadb-data created

PS C:\Users\mmalaussena\Desktop\ D

» Voici l’état de la demande de volume persistant :

TERMINAL

wbect] get pvc mariadb-data
CAPACITY  ACCESS MODES  STORAGECLASS ~ VOLUMEATTRIBUTESCLAS
100Mi RWO standard <unset>

» Dans le fichier deployment je précise au conteneur de MariaDB d’utiliser le volume persistant :
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EXPLORER pVC.ya mariadb-deployment.yaml X

PVC mariadb-deployment.yan
mariadb-deployment.yaml kind: Deploymre;rt'
pvc.yaml metadata:
labels:
app: mariadb
name: mariadb
Spec:
selector:
matchLabels:
app: mariadb
template:
metadata:

labels:
app: mariadb

spec:

volumes:

- name: mariadb-data
PersistentVolumeClaim:
claimMame: mariadb-data
containers:

- image: mariadb:latest
name: mariadb
volumeMounts:

- mountPath: /var/lib/mysqgl
name: mariadb-data

.

X

» Japplique le fichier mariadb-deployment.yaml

OUTPUT ~ DEBUG CONSOLE  TERMINAL ~ PORTS  [] powershell -

PS C:\Users\mmalaussena\Desktop\pvc> kubectl apply mariadb-deployment . yaml
deployment .apps/mariadb created
PS C:\Users\mmalaussena\Desktop\pvc> D

Lors de la premiéere inscription le conteneur de met en statut « ContainerCreating », que je n’ai pas
réussi a prendre en screen, ensuite il se mets en error :

DUTPUT DEBUG COMSOLE TERMINAL PORTS | powershell -

PS C:\Wsers\mmalaussena\Desktop\pve> kuhectl get pod app-mariadb
NAME READY  STATUS  RESTARTS AGE
mariadb-5c476b5c79-t2c7t  @/1 Error 3 (525 ago) 71s

PS C:\Users\mmalaussena\Desktop\pvc> ||

» Jobserve les logs et je me rends compte qu’ily a une erreur :
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TERMINAL
PS C:\Users\malaussena\Desktop\pve> kubectl logs
2026-65-07 ©9:07:49+00:00 [Note] [Emtrypoint]:
:49+00:00 [Warn] [Entrypoint]
00:00 [Note] [Emtrypoint]:
00:00 [Note]
00:00 [ERROR]

app-mariadb

Entrypoint script for MariaDB Server 1:12.2.2+mariawubu24ed started.

Isys/¥s/cgroup// [memory.pressure not writable, functionality unavailable to MariaDB

Suitching to dedicated user ‘mysql’

[Entrypoint]: Entrypoint script for MariaDB Server 1:12.3. 2smaria~ubu244 startad.

[Entrypoint]: Database is uninitialized and password option is not specified

You need to specify one of MARTADB_ROOT_PASSWORD, MARTADB ROOT_PASSWORD HASH, MARTADB_ALLOW EMPTY_ROOT_PASSWORD and MARIADE RANDOM_ROOT PASSHORD

EXPLORER mariadb-deployment.yaml X

PVC 2 en

mariadb-deployment.yaml TEIEE DEFIETE
. Spec:
pvcyam| selector:
matchLabels:
app: mariadb
template:
metadata:
labels:
app: mariadb
spec:
volumes:
- name: mariadb-data
persistentVolumeClaim:
claimMame: mariadb-data
containers:
- image: mariadb:latest
name: mariadb
volumeMounts :
- mountPath: /var/lib/mysql
name: mariadb-data
env:
- name: MARIADE ROOT_PASSWORD
value: mot-de-passe-root

» Japplique le fichier:

TERMIMAL ~ PORTS [ powershel -

PS C:\Users\mmalaussena\Desktop\pvc> kubectl apply
deployment . apps/mariadb configured
PS C:\Users\mmalaussena\Desktop\pvc> D

mariadb-deployment . yaml

» Je constate que le statut du pod est en running Uerreur a été réglé :

SOLE  TERMINAL  PORTS > powershell -

PS C:\sersymmalaussena‘\Desktop\pvc> kubectl get pod app=mariadb

NAME READY  STATUS RESTARTS  AGE
mariadb-5bbbocob6d-sdedg 1/1 Running @ 3s

PS C:\Users‘\mmalaussena\Desktop\pvc> ﬂ
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> Je me connecte au conteneur afin de tester le fonctionnement de la base de données :

rs\nmal auss deployment/mariadb - bash
$H

ROOT_PASSWORD
17 Open tables: 10 Queries per second avg: .08

Sign In

ml X

apiVers
kind: Ser
metadata:
labels:
app: mariadb
name: mariadb

service.yam|

spec:
ports:
- name

selector:
app: mariadb

» Puis je lapplique :

TERMINAL powWer

S C:\Users\mmalaussena\Desktop\pvc> kubectl apply service.yaml
e/mariadb created
5 C:\Users\mmalaussena\Desktop\pvc> []

» Puis je mets en place la surveillance de la base de données :
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EXPLORER DVC.Ya mariadb-deployment.yaml X
PVC nariadb-deployment
maradb-deployment.yaml spec:
template:
spec:
volumes:

- name: mariadb-data
claimMame: mariadb-data

containers:
- image: mariadb:latest
name: mariadb
volumeMounts:
- mountPath: /var/lib/mysql
name: mariadb-data
env:
- name: MARIADE_ROOT_PASSWORD
value: mot-de-passe-root
startupProbe: &probe
exec:
command :
- "sh"
- "_C"
- "mariadb-admin status -p$MARIADE_ROOT_ PASSWORD™
livenessProbe: *probe
readinessProbe: *probe

pvc.yaml

service.yaml

Japplique le fichier :

OBLEMS DUTPL BUG COMNSOLE TERMINAL PORTS ; powershell —

PS5 C:\Users\mmalaussena\Desktop\pvc> kubectl apply mariadb-deployment. yaml
deployment.apps/mariadb configured
PS C:\Users\mmalaussena\Desktop\pvc> D

Jobserve les pods et il est en running:

SOLE TERMIMAL PORTS : powershell —

PS5 C:\Users\mmalaussena\Desktop\pvc> kubectl get pod app=mariadb
NAME READY  STATUS RESTARTS AGE
mariadb-5bbb9cobbd-sdedg  1/1 Running @ Tm3s
mariadb-6574478f7f-49q51  @/1 Running 1 (55 ago) 37s

PS C:\Users\mmalaussena\Desktop\pvc: D
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» Je décris le pod mariadb

EXPLORER

PvC
mariadb-deploymentyam|
pucyaml

senviceyam
TERMINAL  PORTS 5] powershell
: \Users\malaussena\Desktop\pvc> kubectl describe pods mariadb-6574478F7F-49q51
mariadb-6574478f7f-49q51
Namespace: default
Priority: [}
Service Account: default
Node: minikube/192.168.76.42
Start Time: Thu, 67 May 2626 11:15:54 +8200
Labels: app=mariadb
pod-template-hash=6574478F7F
Annotations: <nonex
Status: Running
it 10.244.0.28
IPs:
I 10.244.0.28
Controlled By: ReplicaSet/mariadb-6574478F7F
Containers:
mariadb:
Container T:  docker: //a}é79aadb41 f 78839773
Image: mariadb: lats
dncker—pullable./ mard 638627 7a30d:
<none>
<none>
Running
Thu, @7 May 2626 11:16:59 +8268
Terminated
Error
Exit Code: 1
Started: Thu, @7 May 2026 1-
Finished:  Thu, @7 May 2026 1
Ready: False
Restart Count: 2
Liveness: exec [sh - mariadb-adnin status -pSHARIADB_ROOT_PASSWORD] delay-es timeout=1s period-10s #success=1 #failure=3
Readiness: exec [sh -c mariadb-admin status -p$MARIADB_ROOT_PASSWORD] delay=s timeout period=18s #succes:
Startup: exec [sh -c mariadb-admin status -p§MARIADB_ROOT_PASSWORD] delay-0s timeout period-10s #succes:
Environment :
MARTADB_ROOT_PASSWORD:  mot-de-passe-root
Mounts:
/var/1ib/mysql from mariadb-data (ru)
/var/run/secrets/kubernetes . io/serviceaccount from kube-api-access-ggngh (ro)

Conditions:

Type
PodReadyTostartContainers.
Initialized
Ready
ContainersReady
PodScheduled
Volumes :
mariadb-data:
Type: PersistentVolumeClaim (a reference to a PersistentVolumeClaim in the same namespace)
ClainName: mariadb-data
Readonly:  false
kube-api-access-ganth:
Type: Projected (a volume that contains injected data from multiple sources)
TokenExpirationSaconds :
ConfigHaphame: kube-root-ca.crt
Optional: false
DouniardapT: true
QoS Class: BestEFfort
Node-Selectors: <none>
Tolerations: node. kubernetes. io/not-ready :NoExecute op=Exists for 3865
node. kubernetes . io/unreachable:NoExecute op-Exists for 3e8s

Events:
Type  Reason Message
Normal S(heduled default-scheduler Successfully assigned default/mariadb-6574478f7F-49q51 to minikube
Normal kubelet Successfully pulled image "mariadb:latest” in 93ims (931ms including waiting). Image size: 335568210 bytes.
Normal Pullsd s kubelet Successfully pulled image “mariadb:latest” in 82ims (82ims including waiting). Image size: 335568219 bytes.
Normal Killing 205 (X2 over 565) kubelet Container mariadb failed startup probe, will be restarted
Normal Pulling 165 (x3 over 795) kubelet pulling image “mariadb:latest”
Normal ~Created 155 (x3 over 79s) kubelet Container created
Normal ~Started 155 (x3 over 78s) kubelet Container started
A COE lubelet Successfully pulled inage “mariadb:latest” in 87gns (876ns including uaiting). Inage size: 335560219 bytes.
e Lnhoalbye e 4o oo 200} tabolot o connect: to server at "localhost’ failed
“Can’t connect to local server thrnugh socket */run/mysqld/mysqld.sock’ (2)*
Chck that mariadbd 1s running and that the socket: °/run/mysqld/mysqld.sock’ exists!
3 UL \USel S Vil Laus 511 \URSKLU YL (]

™

» Jeregarde les pods et je me rends compte que 'un d’eux est en CrashLoopBackOff

EXPLORER

PVC

mariadb-deployment.yaml
spec:
valumes :

pvc.yaml
service.yam|

TERMINAL  PC >_] powershell

PS C:\Users\mmalaussena\Desktop\pvc» kubectl get pod app=mariadb
NAME READY  STATUS RESTARTS AGE
mari adh_Chhharah&d_cdRdo 1 _fﬂ Bunning (=] Om32c

mariadb-6574478f7f-49q51 @/1 CrashLoopBackOff 4 (23s ago) 3m2s
n

R A i e e e e b ] e i
e e e = |
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» Jeregarde les logs, je constate la présence d’une erreur :

soune
serviceyaml

TERMINAL

PS C:\Users\mialaussena\Desktop\pvc> kubectl get pod -1 app=mariadb
READY  STATUS RESTARTS AGE
mariadb-5bbbOcob6d-sdédg  1/1  Running ] omsSs
mariadb-6574478f7F-49051 ©/1  CrashloopBackOff 4 (Ses ago) 3m29s
PS C:\Users\mmalaussena\Desktop\pvc> kubectl logs mariadb-6574478F7F-49q51
2026-05-67 00:10:25+00:00 [Note] [Entrypoint]: Entrypoint script for MariaDB Server 1:12.2.2+maria~ubu2484 started.
2026-65-67 9:19:25+00:0 [Warn] [Entrypoint]: /sys/fs/cgroup///memory.pressure not writable, functionality unavailable to MariaDB
2006-65-67 00:19:25:00:00 [Note] [Entrypoint]: Switching to dedicated user ‘mysql®
2026-05-67 00:10:25:00:00 [Note] [Entrypoint]: Entrypoint script for MariaDB Server 1:12.2.2:maria-ubu24ed started.
2026-05-67 9:19:25+00:0@ [Note] [Entrypoint]: MariaDB upgrade not required

) poversnell +

2026-€5-07 9:19:25 © [Note] Starting MariaDB 12.2.2-MariaDB-ubu2de4 source revision d26a6fd4c1f2119377e79a9540886c608CO1472F server_uid FCSPBIAYe2YEt89525cCrjUByzE= as process 1

2026-05-67 9:19:25 @ [ERROR] mariadbd: Can't lock aria control file */var/lib/mysql/aria log control® for exclusive use, error: 11. Will retry for 30 seconds
PS C:\Users\malaussena\Desktop\pve> ||

Le probléme vient du fait qu’une base de données ne peut pas partager ses fichiers :

EXPLORER pVC.yam mariadb-deployment.yaml X
PVC nariadb-deployment.ya
mariadb-deployment.yaml apiversion: apps/vi
kind: Deployment
metadata:
labels:
app: mariadb
name: mariadb

pvc.yaml

service.yaml

spec:
selector:
matchLabels:
app: mariadb
strategy:
type: Recreate
template:
metadata:
labels:

Le RollingUpdate correspond a un remplacement par vague des pods existants (mécanisme par

défaut)

Le Recreate correspond a une suppression des anciens pods avant recréation (no rolling update)

TERMINAL

PS C:\Wsers\mmalaussena‘\Desktop\pvc> kubectl apply mariadb-deployment.y

aml
deployment.apps/mariadb configured
PS C:\Users\mmalaussena\Desktop\pvc> []

TERMINAL

PS C:\Users\mmalaussena‘\Desktop\pvc» kubectl get pod app=mariadb

NAME READY  STATUS RESTARTS
mariadb-6574478f7f-49q51 @/1 CrashLoopBackOff 6 (795 ago)

>-] powershell
>_| powershell

AGE
Smb2s

Malaussena Maxence
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» Dans le cas si dessus ou le pod reste dans ’état CrashLoopBackOff, il faut supprimer le pod :

SOLE  TERMIMAL

PS C:\Users\mmalaussena\Desktop\pvc» kubectl get pod app=mariadb FETEE ]
NAME READY  STATUS i AGE powershell
mariadb-6574478f7f-49q51 @/1 CrashLoopBackOff 6 (2m8s ago) 6mdls

PS C:\Users\mmalaussena‘\Desktop\pvc> kubectl delete pods app=mariadb

pod "mariadb-6574478f7f-49q51" deleted from default namespace

PS C:\Users\mmalaussena‘\Desktop\pvc> D

TERMINAL

PS C:\Users\mmalaussena\Desktop\pvc> kubectl get pod app=mariadb powershell
NAVE READY STATUS  RESTARTS  AGE powershell
mariadb-6574478f7f-tergs  1/1 Running @ 48s.

PS C:\Users\mmalaussena\Desktop\pvc> D

Dans le Powershell jJaugmente le nombre de pods associés au déploiement et la montée en

charge automatique :

PS C:\WINDOWS\system32> kubectl scale deployment mariadb
deployment.apps/mariadb scaled

PS C:\WINDOWS\system32> kubectl get pods app=mariadb

NAME READY STATUS RESTARTS AGE
mariadb-6574478f7f-f12xp e/1 Running 8 11s
mariadb-6574478f7f-t6rgé 1/1 Running © 188s

Mais le nouveau pod n’arrive pas a démarrer :

SAWINDOWS\system32> kubectl describe pods mariadb-6574478f7f-f12xp

mariadb-6574478f7f-T1l2xp

MNamespace: default

Priority: e

Service Account: default

Node : minikube/192.168.76.42

Time: Thu, 87 May 2826 11:24:17 +8280

app=mariadb
pod-template-hash=6574478F7F
<none>
Running
18.244.8.38

IP: 18.244.08.328
Controlled By: ReplicaSet/mariadb-6574478f7F
Containers:
mariadb:
Container g docker://14c6a9d2cfb5Ft46c643e75F7a2ce9d191216dadd7384d88199c46T6e73527f8e
Image: mariadb:latest
Image ID: docker-pullable://mariadb@sha256:e8236fc6386e7eacd?359e59d0ab78bd7aabd18288d36d13661121bedeace983|

Port: <mone’
Host Port: <none’
State: Waiting
Reason: CrashlLoopBackOf+
Last State: Terminated
Reason: Error
Exit Code: 1
Started: Thu, 87 May
Finished: Thu, 87 May
Ready : False
Restart Count: 4
Liveness: exec [sh -c mariadb-admin status -p$MARIADE_ROOT_PASSWORD] delay=8s timeout=1s period=18s #succes|
#failure=3
Readiness: exec [sh -c mariadb-admin status -p$MARIADE_ROOT_PASSWORD] delay=8s timeout=1s period=18s #succes|
#failure=3
Startup: exec [sh -c mariadb-admin status -p$MARIADE_ROOT_PASSWORD] delay=8s timeout=1s period=1@s #succes|
#failure=3
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node . kubernetes.io/unreachable:NoEx

L Reason Ag From

Normal  Scheduled 3mz default-scheduler y assigned default/mariadb-65744
to minikube
Normal  Pulled H S ssfully pulled image "mariadb:latest” in
s including waitin ag ize: 3
rmal  Pulled , < y pulled image "mariadb:latest” inm
luding waiti g ize: 3
Pulled 3 c S y pulled image "mariadb:latest™ im 872ms
including waitin ize: 3
1 Pulled < S ssfully pulled image "mariadb:latest” in 986ms
including waiti : y 2 3
Normal  Pulling 7 0 kubelet Pulling image "mariadb:latest”
Normal Created 7 3 : 2 kubelet Co iner
Normal  Started 7 ov kubelet Container
Pulled 7 3 Successful

: "Can't
that m

failed container mariadb in pod mariadb-65744

Le probléme est tout a fait normal puisgu’une base de données s’attend a avoir un accés exclusif a
ses fichiers.

Le mécanisme de déploiement n’est pas adapté pour gérer plusieurs pods de base de données.
Kubernetes propose pour cela un autre type d’objet : le type StatefulSet

» Jévince 'ancien déploiement de MariaDB :

ariadb” deleted from defau
te kubectl get pods

default names

» Je modifie le mariadb-deployment.yaml et sauvegarde sous le nom mariadb statefulset.yaml :

e
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Sign In
EXPLORER DVC.yam ariadb-deployment.yam mariadb-statefulset.yaml X

PVC
mariadb-deployment.yamil app: mariadb
mariadb-statefulset.yamil spec:

containers:

- image: mariadb:latest
name: mariadb
volumeMounts:
- mountPath: fvar/lib/mysql
name: mariadb-data

pvc.yaml

service.yaml

env:
- name: MARIADB_ROOT_PASSWORD
value: mot-de-passe-root
volumeClaimTemplates:
- metadata:
name: mariadb-data
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 186Mi

» Je crée le StatefulSet et je consule 'état des pods associés au Statefulset de MariaDB :

TERMINAL

powershell
kubectl

PS C:\sers\mmalaussena‘\Desktop\pvc> kubectl apply mariadb-statefulset. —
yaml >—
statefulset. apps/mariadb created

PS C:\Wsers\mmalaussena\Desktop\pvc> kubectl get pods app=mariadb

NAME READY  STATUS RESTARTS  AGE
mariadb-@ 1/1 Running @ 455

» Je consulte ’état des demandes de volumes persistants :

TERMINAL
] powershell

PS Ci\Users\mmalaussena\Desktop\pvc> kubectl get puc =
3 STATUS  VOLWME CAPACTTY  ACCESS MODES ~ STORAGECLASS  VOLUMEATTRIBUTESCLASS o) powershell

mariadb-data Bound pvc-7dd1535b-c786-4054-9a77-7bbe790f18F2  10@Mi RWO standard <unset>
mariadb-data-mariadb-@  Bound pvC-3c777164-1c08-47FF-a748-0dd1b2d7838b  10@Mi standard <unset>
mysql-pv-claim Bound  pvc-FFb539f6-3fbf-4bSh-0b8a-739F312b26ed 2061 standard <unset>
task-pv-clain Bound  pv-nginx 1emi manual <unset>
wp-pv-claim Bound pvC-32873449-3676-4707-813e-aa7e@ad7bcl7  20Gi standard <unset>
PS C:\Users\mmalaussena\Desktop\pvc> [|

TERMINAL
5 powershel

PS C:\Users\mialaussena\Desktop\pvcs kubectl get pv
NAVE CAPACTTY RECLATM POLICY ~ STATUS  CLATM STORAGECLASS ~ VOLUMEATTRIBUTESCLASS ~ REASON

pu-nginx e RO Retain Bound  default/task-pv-claim manual <unset>
pvc-32873449-3676-4707-813e-aalefad7bcl?  206i Delete Bound  default/wp-pv-claim standard <unsets>
pvc-3c777164-1c88-47FF-a740-9dd1b2d7838b  1eeMi Delete Bound default/mariadb-data-mariadb-@  standard <unset>
pvc-7dd1535b-c786-4054-9a77-7bbe700f18F2  10@Mi Delete Bound default/mariadb-data standard <unset>
pvc-Ffb539f6-3fbf-4bSh-0b8a-720f312b26ed  206i Delete Bound  default/mysql-pv-claim standard <unsets>
PS C:\Users\mmalaussena\Desktop\pvc> [|

5 powershel
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» Je supprime 'ancien objet mariadb-data de type PVC :

TERMIMAL

P5 C:\Users\mmalaussena\Desktop\pvc> kubectl delete pwc/mariadb-data FraoEEIE
persistentvolumeclaim "mariadb-data™ deleted from default namespace powershell
PS C:\Users\mmalaussena\Desktop\pvc> D

Je mets en place la scalabilité de l'objet StatefulSet :

TERMINAL

PS C:\Users\mmalaussena\Desktop\pvc> kubectl scale sts mariadb PrLEEIE

powershell
statefulset.apps/mariadb scaled

PS C:\Users\mmalaussena\Desktop\pvc> D

Je consulte les demandes de volumes persistants et des pods :

TERMINAL

PS C:\Users\mialaussena\Desktop\pvc> kubectl get puc -1 app-mariadb
STATUS ~ VOLUME CAPACITY ~ ACCESS MODES ~ STORAGECLASS  VOLUMEATTRIBUTESCLASS
mariadb-data-wariadb-0 Bound  pvc-3C777164-1cBB-47FF-a740-9dd1b2d7838b  10@Mi RO standard <unset>
mariadb-data-mariadb-1  Bound pvc-33f1aba5-bad4-4110-9baf-bb629260a792  108Mi RWO standard <unset>
PS C:\Users\mualaussena\Desktop\pvc> kubectl get pods -1 app-mariadb
NAHE READY ~STATUS  RESTARTS AGE
mariadb-@  1/1 Running @ 3m27s
mariadb-1  1/1 Running @ 345
PS C:\Users\mialaussena\Desktop\pve> kubectl get pods,pvc -1 app-mariadb
NAME READY  STATUS RESTARTS ~ AGE
pod/mariadb-8 1/1  Running @ m38s
pod/mariadb-1 1/1  Running @ 415

b powershell

) powershell

NAME STATUS  VOLUME

persistentvoluneclain/mariadb-data-mariadb-0 Bound  pvc-3c777164-1c00-47FF-a740-0dd1b2d7838b
persistentvoluneclain/mariadb-data-mariadb-1  Bound
PS C:\Users\mmalaussena\Desktop\pvc> ||

CAPACITY  ACCESS MODES ~ STORAGECLASS  VOLUMEATTRIBUTESCLASS — AGE

108H. RWO standard <unset> 3n34s
pvc-33f1ab45-bagd-4110-0baf-bb629260a792  16EM RWO standard <unset> 415

Je crée les fichiers configmap.yaml, secret.yaml et mariadb-state

ml et j’applique les
fichiers :

EXPLORER configmap.yamil
PVC

configmap.yaml apiversion: wil
mariadb-deployment_yamil kind: ConfigMap
mariadb-statefulset.yaml TEEmEEiDE .
name: mariadb
pwc.yaml o
MARIADE DATABASE: tTest
MARIADE USER: test

service.yaml

TERMINAL POR

PS C:\Users\mmalaussenaWDesktop\pvc> kubectl
configmap/mariadb created
PS C:\Users\wmalaussenaZ\Desktop\pvc> |:|

apply configmap.yaml powershell
powershell
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Sign In

apiVersion: vi
kind: Secret
metadata:
name: mariadb
stringData:
MARIADE ROOT PASSWORD: "bw9BLWR1LXBhc3N1L
PASSWORD:

TERMN

rs\mmalaussena‘\Desktop kubectl apply secret.yaml

db created

I

e
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EXPLORER nariadb-deployment.yam mariadb-statefulset.yam manadb-statefulset2yaml

PVC mariadb-statefulset2.yam
metadata:
labels:

i app: mariadb
marniadb-statefulset.yaml
spec:

mariadb-statefulset2.yaml containers:

pvc.yamil - image: mariadb:latest
secretyaml name: mariadb
serviceyam| volumeMounts:
- mountPath: /var/lib/mysql
name: mariadb-data
envFrom:
- configMapRef:
name: mariadb
- secretRef:
name: mariadb
startupProbe: &probe
exec:
command :

- "sh"

- "_C"

- "mariadb-admin status -p$MARIADB_ROOT PASSWOR
livenessProbe: *probe
readinessProbe: *probe

volumeClaimTemplates:
- metadata:

configmap.yaml
mariadb-deployment.yaml

Sign In

EXPLORER nariadb-deployment.yam mariadb-statefulset.yam maradb-statefulset2.yam| X

PVC nariadb-statefulset2.yam
livenessProbe: *probe
readinessProbe: *probe
volumeClaimTemplates:

- metadata:
mariadb-statefulset2.yaml name: mariadb-data

configmap.yaml
mariadb-deployment.yaml
mariadb-statefulset.yaml

pvc.yaml spec:
secretyaml accessModes:
- "ReadWriteOnce”
resources:
requests:
storage: 18eMi

service.yaml

TERMINAL

PsS C:\Usersimmalaussena‘\Desktop\pvc> kubectl mariadb-statefulset2 FLUTEIE,

.yaml powershell
statefulset.apps/mariadb configured
PS C:\Users\mmalaussena\Desktop\pvc> []
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