Chapitre 4 - Docker sous Windows (Docker Desktop et WSL 2)

Comparaison entre conteneurs Docker et machines virtuelles

Containerized Applications

Virtual Machine | | Virtual Machine | | Virtual Machine
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Guest Guest Guest
Operating Operating Operating
System System System

Host Operating System
Infrastructure Infrastructure

e Si Docker Engine s’installe nativement sur Linux, Docker Desktop est une application facile a
installer qui permet de créer des conteneurs et donc d’exécuter des applications conteneurisées
directement sur un ordinateur ou serveur Windows.

Un conteneur est un environnement qui contient un service (régle de base : un processus par
conteneur).

e Docker Desktop offre une interface graphique permettant d’interagir avec Docker afin de gérer
images et conteneurs :

@'dOCkerdESktOp PERSONAL Q Search \m\

Ask Gordon Containers Give feedback @

Containers

) Images Container CPU usage Container memory usage Show charts
B Volumes 0.00% / 800% (8 CPUs available) 7.67MB / 7.44GB
& Kubernetes
P Q Ssearch []]] I Only show running containers |> m
Builds
@  Docker Hub Name Container ID Image Port(s) Actions
®  Docker Scout . ) . -
® nginx aal1f4f0908ec nginx 8080:80 (2 P 7

M MCP Toolkit

Models
&» Extensions

e Docker Desktop est un outil essentiel pour les développeurs ainsi que pour les administrateurs
systeme et réseau travaillant dans des environnements hybrides DEVOPS.

— Les développeurs peuvent dans un premier temps exprimer le besoin de monter rapidement
un service. Docker Desktop leur permettra de créer trés simplement un serveur afin de
répondre a une problématique ponctuelle de développement. Outre la rapidité et la simplicité,
I’intérét sera de lancer plusieurs versions de PHP, de Python, de postgreSQL, de MySQL, de
MariaDB... sur la méme machine. Docker Desktop est donc un outil trés pratique pour tester
rapidement un projet, une idée.

Nous pourrions utiliser éventuellement XAMPP ou WAMP pour faire ce genre de test mais
nous serions limités, par exemple, a une version précise de PostgreSQL ou de MySQL.

La force de Docker Desktop est donc de permettre de créer rapidement et tester des
environnements de fonctionnement différents :
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Apache version... + PHP version... + Mysql version...
Nginx version... + PHP version... + MariaDB version...

Caddy version... + PHP version... + PostgreSQL version...

— Avec Docker Desktop, Docker Compose est inclus dans I’installation de base. Il n’est pas
besoin de ’installer.

Docker-Compose permet de lancer plusieurs conteneurs Docker en méme temps tout en
facilitant la mise en réseau de ces conteneurs.

Les services sont rarement indépendants les uns des autres. Par exemple Un serveur
Web communique avec une base de données. Cet ensemble de services est appelé une
stack applicative sous Docker (par exemple, Wordpress + MySQL + PHPMyAdmin).

e Avec Docker Desktop, deux architectures peuvent étre utilisées :
— WSL 2 (Windows Subsystem for Linux 2) :

La fonctionnalit¢ WSL 2, lorsqu’elle est activée, permet d'exécuter un noyau Linux complet
sur Windows et ainsi, de faire fonctionner des conteneurs Linux.

— Hyper-V:

Hyper-V est le systeme de virtualisation de Windows. Il sera utilisé pour exécuter une machine
virtuelle qui héberge Docker. Cette architecture sera plus particulierement choisie par les
utilisateurs qui ont pour objectif d’exécuter des conteneurs Windows.

=» Dans le cadre de ce cours, nous utiliserons WSL 2.

En résumé :

Docker Engine Docker Desktop
Plateforme Linux natif Windows, macOS
Interface CLI uniquement Interface graphique + CLI

Licence commerciale : gratuit pour un usage

Licence Open source personnel et payant pour les entreprises de plus
de 250 employés

Kubernetes Non inclus Inclus

Docker Installation séparée Inclus

Compose

VM Non (natif) Oui (WSL2)

Infrastructure (serveur Linux) — Docker Engine

Développement Windows/macOS — Docker Desktop
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1. Installation / Activation de WSL.

pour Linu
pour Linux 2.¢

VirtualMachinePlatform

Outil Gestion et maintenance des images de déploiement
Version : N’ % P74

modifications ne seront pas effectives avant que

modifications ne seront pas effectives avant que

NAME FRIENDLY MNAME
Ubuntu Ubuntu
Ubuntu-24 Ubuntu 24.0 :
Tumble
Leap 1
JSE Linux Enterpris
E Linux Enterprise
4 Kali Linux Rolling
Debian Debian GNU/Linux
Almalinux-8 Almalinu 8
Almalinux-¢ Almalinux 0S 9
Almalinux-Kitten-10 AlmalLinux 0S Kitten
Almalinu Almalinu 10
archlinu
oralinux-

eLxr el 2.12. Linux
Ubuntu-2 Ubuntu
buntu- buntu
~aclelLinux acle
aclelinux_8_1 le Linu
e Linu
enSUSE Leap 15
>E Linux Enterprise 15
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)

)

Bienvenue dans le sous-systeme Windows pour Linux

Général

Travailler sur plusieurs systemes de 1

$399

Applications GUI
Accélération GPU
Intégration au réseau

Gestion des distributions

Intégration de Docker Desktop

Intégration VS Code

Bienvenue dans WSL

Le sous-systeme Windows pour Linux (WSL) vous permet d'exécuter vos outils, utilitaires, applications et flux de
travail Linux préférés directement sur Windows.

Prenez un moment pour prévisualiser certaines des fonctionnalités préférées de la communauté ou consultez notre
documentation compléte.

Documentation du sous-systeme Windows pour Linux (WSL)
Bonnes pratiques pour la configuration

Prise en main avec Linux

Parametres

Bienvenue dans le sous-systeme Windows pour Linux

Général

Travailler sur plusieurs systémes de 1
Applications GUI

Accélération GPU ing on WsL

Intégration au réseau

Gestion des distributions

. The dire

Intégration de Docker Desktop

1<

Intégration VS Code

Intégration de VS Code

&

Vous pouvez utiliser WSL comme environnement de développement & temps plein directement depuis VS Code.

Comment installer

Aprés avoir installé VS Code, vous pouvez installer I'extension Remote WSL a partir du terminal Windows :

‘code -install-extension ms-vscode-remote.remote-wsl'

Ouvrir un Projet WSL dans Visual Studio Code

Pour ouvrir un projet dans VS Code a partir de votre distribution WSL, ouvrez la ligne de commandle de la distribution

Vous pouvez également accéder a davantage d'options VS Code Remote via la palette de commandes dans VS Code |

RS En savoir plus sur I'utilisation de WSL avec VS Code
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5
Activer ou désactiver des fonctionnalités Windows (2]

Pour activer une fonctionnalité, activez la case & cocher correspondante. Pour
désactiver une fonctionnalité, désactivez la case a cocher correspondante. Une
case & cocher pleine signifie gu'une partie de la fonctionnalité est activée.

= [ Services pour NFS
(1" simple TCPIP services (i.e. echo, daytime etc)
SMB Direct
Sous-systéme Windows pour Linux

1.0/CIFS
Telnet Client
J= TFTP Client
© []° Verrouillage de I'appareil
(" Windows Identity Foundation 3.5
()" Windows Projected File System
)" Windows TIFF IFilter
Work Folders Client

OK l Annuler

— @ Microsoft Bing

Meilleur résultat

Applications
(F) WSL Settings

Commande

Cj wsl

& sio@PC-01: ~

Welcome to Ubuntu 24.04.1 LTS (GNU/Linux 6.6.87.2-microsoft—standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

System information as of Wed Mar 4 10:53:42 CET 2026

System load: 0.2 Processes: 28

Usage of /: 0.2% of 1006.85GB Users logged in: 0]

Memory usage: U% IPvl address for eth®: 172.24.123.112
Swap usage: 0%

* Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge

This message is shown once a day. To disable it please create the
'fhnmn'fi:;n'f I'lllsh-l-ogin -Fi-l-e.
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sio@PC-01: /mnt/c/WINDOW! X

B Microsoft Store ubuntu 2 =

Ubuntu 24.04.1 LTS Gratuit

4,5 % Applications Outils de développement

Ubuntu Gratuit

42 % Applications Outils de développement

Applications

in minutes with Install a complete Ubuntu terminal environment in minutes with
Windows Subsystem for Linux (WSL). Develop cross-platform

Install a complete 1 terminal environment
Windows Subsystem for Linux (WSL). Develop cross-platform

(A} = —
Jeux i
< o
Al Hub o ® ®
7
Themes 0 e com A

BEfelBOoCina®med BfeBoCcsnamed

& @ Microsoft Bing Applications Documents Parametres Dossiers Pho b

Meilleur résultat

| I&J Ubuntu 24.04.1 LTS

Application

Ubuntu 24.04.1 LTS

Application

Q

Ouvrir

e

Exécuter en tant qu'administrateur
Epingler au menu Démarrer

Epingler a la barre des taches

RV

Parametres des applications

Evaluer et noter

ks

Partager

Désinstaller

G ©
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msio@PC—m: / - a X

i minutes...

~ account. The u name does not need to match your W IS username.
aka.ms

nce a day. To disable it please create
n_file

Terminal Windows :

2 Windows PowerShell

Windows PowerShell » Windows PowerShell

Ctrl+Shift+&
Copyright (C) Microsoft Co

Invite de commandes Ctrl+Shift+é
Installez la derniére vers ionnalités et
améliorations ! https://a '@ AzureCloud Shell Ctrl+Shift+"

PS C:\Users\phbou> “ Developer Command Prompt for VS 2017 Ctrl+Shift+'
Ubuntu 24.04.1 LTS Ctrl+Shift+(
Parameétres Ctrl+,
Palette de commandes Ctrl+Shift+P

A propos de

& Windows PowerShell

PS C:\Users\phbou> wsl Ubuntu-24. 04
: $ exit

logout
PS C:\Users\phbou> |
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3. Installation Docker.

O EJ www.docker.com/products/docker-desktop/

B % 2]

Jlew Learn how to run Docker Hardened Images in Prod. Register for the 2/19 webinar now =

%’ Al~ Products v Developers v~ Pricing Support Blog Company v

Docker Desktop

The #1 containerization software

for developers and teams

Streamline development with Docker Desktop’s powerful container tools.

Choose plan Download Docker Desktop

’

Download for Mac — Apple Silicon

LA
. Download for Mac - Intel Chip g 0

. Download for Windows - AMD64

Image

= Download for Windows - ARM64

free-willylatest

C (J > Téléchargements >

© @D = W Tl Trier ~

Nom

~ Aujourd’hui

Container CPU usage ()

% [1200%

Q search

Container memory usage (D)

249.6MB | 7.47 GB

= (O Only show running containers

Port(s) Last started
8000:8000 1hour ago
= Afficher ~

|0 Docker Desktop Installer

®@i§%zsz{_j

CPU%

0%

X

Actions

Gh
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O nstalling Docker Desktop 4.60.1 (218372) — O »

Configuration

Use WSL 2 instead of Hyper-V (recommended}]

L] Allow Windows Containers to be used with this installation
Add shortcut to desktop

Windows Containers should only be enabled if you understand the risks. For more information, see our docs.

= @ dockerdocs

Windows containers

/\ Warning

Enabling Windows containers has important security implications.

Unlike the Linux Docker Engine and containers which run in a VM, Windows containers are
implemented using operating system features, and run directly on the Windows host. If you
enable Windows containers during installation, the ContainerAdministrator user used for
administration inside the container is a local administrator on the host machine. Enabling
Windows containers during installation makes it so that members of the docker-users group are
able to elevate to administrators on the host. For organizations who don't want their developers to

run Windows containers, a --no-windows-containers installer flag is available to disable their
use.
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0 Installing Docker Desktop 4.60.1 (218372)

Docker Desktop 4.60.1

Unpacking files...

Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:
Unpacking file:

resources/docker-desktop.iso
resources/ddvp.ico
resources/config-options.json
resources/componentsVersion.json
resources/bin/docker-compose
resources/bin/docker
resources/.gitignore
InstallerCli.pdb
InstallerCli.exe.config
frontend/vk_swiftshader_icd.json
frontend/v8_context_snapshot.bin
frontend/snapshot_blob.bin

o nstalling Docker Desktop 4.60.1 (218372)

Docker Desktop 4.60.1

Installation succeeded

You must restart Windows to complete installation.

Close and restart
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Meilleur résultat

| 0 Docker Desktop
Application C® Exécuter en tant qu‘administrateur

Docker Subscription Service Agreement

By selecting accept, you agree to the Subscription Service Agreement (7, the Docker Data Processing
Agreement (2, the Data Privacy Policy 7 and the Docker Al Supplemental Terms (7.

Commercial use of Docker Desktop at a company of more than 250 employees OR more than $10 million in
annual revenue requires a paid subscription (Pro, Team, or Business). See subscription details (7

View Full Terms (7 Close

Créer un compte et se connecter :

Welcome to Docker Desktop

Sign in to connect to your Docker Desktop subscription or
access online features.

Already have an account? Sign in

Continue without signing_i
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docker

Create your account

Work Personal

~ Email

Email is required.

Username

Username is required.

Password D

Password is required.

D Send me occasional product updates and announcements.

Sign up

OR

S Continue with Google ) Continue with GitHub

Already have an account? Sign in

@ docker.desktop  rersona Q search Ctri+K A

ot
Containers Give feedback @
@ Containers

T Images

6  Volumes

Kubernetes m
£ Builds

®  Models

” " Your running containers show up here
»  MCP Toolkit €ED)

A container is an isolated environment for your code

@  Docker Hub

o

[ Docker Scout

What is a container? How do I run a container?

. 7
¢» Extensions H
5 mins 6 mins
View more in the Learning center
@ Engine running |l : RAM 0.65 GB CPU 0.25% Disk: 1.49 GB used (limit 1006.85 GB) >_ (@ Update available
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@ docker.desktop Persona Qsearch [cuvk] @ & © &

¥4 Ask Gordon ,
Images  Give feedback (3

@ Containers

&3 Images Local My Hub
& Volumes
£ Kubernetes
4 Builds
[ 3 e
& Models

R MCP Toolkit
Images are used to run containers

@  Docker Hub : ) ) ) .
You can either build an image from a Dockerfile, or download an existing image to run

®  Docker Scout

iy Extensions

v |a O
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Docker Desktop is starting

i@ Go to the Dashboard

philboucly >

Change settings Ctrl+Comma
Troubleshoot
Give feedback

About Docker Desktop

Docker Hub

Documentation

Extensions >

kKubermetes Context by

® [Download update

¢ Restart
Il Pause

@  Quit Docker Desktop
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& @ Microsoft Bing Applications Documents Parametres Dossiers Pho P

Meilleur résultat

| O Docker Desktop

Application

Commande Docker Desktop
Application
@ docker >
Applications 7 Ouviir
O Docker Desktop Installer.exe > f® Exécuter en tant qu'administrateur

4. Premier test.
l._,:l sio@PC-01: ~ = O ¥

% docker --version

he command ‘docker' could not be found in this WSL 2 distro.
le recommend to activate the WSL integration in Docker Desktop settings.

For details about using Docker Desktop with WSL 2, wvisit:

Cf. page 17

Terminal Windows :

%' 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\phbou> docker
Docker version 29.2.0, build ©b9d198
PS C:\Users\phbou> |
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2 Windows PowerShell X ¥ Invite de commandes

Microsoft Windows [version 10.0.26200.7840]
(c) Microsoft Corporation. Tous droits réservés.

C:\Users\phbou:*docker version
Client:

Version: 29.2.0

API version: 1.53

Go version: gol.25.6

Git commit: 0b9d198

Built: Mon Jan 26 19:28:56 2026
0S/Arch: windows/amd6d

Context: desktop-linux

Server: Docker Desktop 4.60.1 (218372)

Engine:

Version: 29.2.0

API version: 1.53 (minimum version 1.44)

Go version: gol.25.6

Git commit: 9c62384U

Built: Mon Jan 26 19:26:07 2026

0S/Arch: linux/amd64

Experimental: false

containerd:

Version: v2.2.1

GitCommit: dea7da592f5d1d2b7755e3al61be@7fU43fad8+75
runc:

Version: 1.3.4

GitCommit: vl.3.4-0-gd6d73eb8
docker—-init:

Version: 0.19.0

GitCommit: deldPad0O

# Windows PowerShell

|PS C:\Users\phbou> wsl
NAME STATE VERSION

* Ubuntu-24.04 Running 2
docker—-desktop Running 2

PS C:\Users\phbou> wsl

Distributions du Sous-systéme Windows pour Linux

Ubuntu-24.04 (par défaut)

docker-desktop

P5 L:\Users\pnbou>i

M CePC
S8 Réseau

| {}LMUX

(} Linux X

< T G O > Linux >

(#) Nouveau - T Trier ~ 8= Afficher ~
2 Accueil docker-desktop Ubuntu-24.04

A Galerie

@5 OneDrive - Personal
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H owsis ® +

& : T C @ > Réseau > wsl$ >

u N Trier v 8= Afficher

/\J Accueil
Ej Galerie
@ OneDrive - Personal

docker-desktop Ubuntu-24.04

@ dockerdesktop persona Q search

Settings  Give feedback @ g

Q et Resources

Advanced File sharing Proxies Network WSL integration

Configure which WSL 2 distros you want to access Docker from.

‘& Docker Engine
22 Builders

@ A
Kubernetes

@ Software updates

Enable integration with my default WSL distro

Enable integration with additional distros:

@@ Ubuntu-24.04 —
Refetch distros

E:) Extensions

83 Beta features

A notifications

Cancel Apply & restart

@  Engine running (I RAM 0.95GB CPU0.37% Disk: 1.70 GB used (limit 1006.85 GB) >_ Terminal @ Update available
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5. Deuxiéme test.

% docker run X -p B 180 nginx
find image g
latest: Pulling from libra
bae 799a80: Pull complete
46bf3al 3e: Pull complete
/ A F: Pull
Pull complete
complete conteneur
complete
complete
complete

cksum of
n IPvbe 1in
al-re
Launching /docker-entryp N -envsubst
Launching en int. -tur
/ for start up
vent method
1: ng

1: built by

[notice] 1#1: getrlimi ): 1048576:1048576
[notice] 1 r
[notice] :
ice] 1
ice] 1
ice] 1
ice] 1
ice] 1
: notice]
46:21 [notice] :

orm configuration

sh
ault.conf
efault.conf

=>» Docker télécharge dans un premier temps 1’image nginx. Il crée ensuite une instance de cette

image qui est le conteneur.

< C @ O O nhttpy//localhost:8080 X 9y

Welcome to nginx!

D @ Connexion 5] =

If you see this page, the nginx web server is successfully installed and

working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

B1-SEM4
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@'dockerdesktop =T Q Search [CukK] (@ A o &

o ASKCoOIdOn Containers Give feedback @

@ Containers

3 Images Container CPU usage Container memory usage Show charts

8 Volumes 0.00% / 800% (8 CPUs available) 7.67MB/ 7.44GB

@ Kubernetes

P Q Search []:D I Only show running containers |> m
Builds

@  Docker Hub Name Container ID Image Port(s) Actions

®  Docker Scout . .
[ ] nginx aa1f4f0908ec nginx 8080:80 (7

Gh

%

MCP Toolkit

@

Models
iy Extensions

Si on relance la commande, I’image ne ser

Par contre, un nouveau conteneur Créé.

S téléchargée de nouveau car elle existe déja en local.

= Action container : stop

@ dockerdesktop pesona Q search [tk | A s

o%  Ask Gordon

Containers Give feedback @

& Containers

:E: Images Container CPU usage Container memory usage Show charts
No containers are running. No containers are running.
&  Volumes 9 9
Kubernetes
Q search [ID ™ Only show running containers m | | ‘ .
£ Builds
@  Docker Hub Name Container ID Image Port(s) Actions
& Docker Scout . _
(@] nginx aal1f4f0908ec nginx 8080:80 > o o

& MCP Toolkit €D
Models

s»  Extensions

= Delete container

= Puis Delete image :

@+ dockerdesktop Fersona Q search [ Ctri+K |

d%  Ask Gordon D Images  Give feedback @

Local My Hub

174.13 MB / 0 Bytes in use 1 Images Last refresh: 7 minutes ago O
Kubernetes
$  Builds Q search = @ Space to be reclaimed 174.13 MB
@  Docker Hub
® Docker Scout Name  Tag Image ID Created Size Actions
& MCP Toolkit ® nginx latest  341bfof3ce6e 18daysage  239.91MB [> ! W
&  Models

&»  Extensions

6. Troisiéme test.

= Search images to run
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%dockerdesktop PERSONAL Qsearch [cukk] @ L1 &S & P

Ask Gordon Images  Give feedback @

e ¥

Containers
Local My Hub

[6n)

Images
Volumes
Kubernetes
Builds

]
Docker Hub ‘

Docker Scout

@ % © 0

e
-

MCP Toolkit @353 N
oolkit @EIY Images are used to run containers

Model . . ) -
@ ocels You can either build an image from a Dockerfile, or download an existing image to run

& [Extensions Search images to run

= Pull:

apache?|

Images (50) Containers (0) Volumes (0) Extensions (0) Docs (2)

Tag [
<) ubuntu/apache2 L IM+ - WP 102 latest v Pull |m

bmitenabled/apache2 © ek -

@ kstaken/apache2 L 100K+ -
@ 1ea0b37acbfe/apache2 AL 100K+ -

}-‘{ symbiote/apache2 10K+ -

apache2

Images (50) Containers (0) Volumes (0) Extensions (0) Docs (2)

— Tag
<) ubuntu/apache2 @ ¥ 1M+ - 102 ‘ latest v ‘ ( (
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%"dockerdesktop PERSONAL Q search:a.. [ci+k] (3 Lz S &

%3 Ask Gordon
Images Give feedback @
& Containers
¢ Images Local My Hub
& Volumes
0 Bytes / 0 Bytes inuse | images Last refresh: 19 minutes ago O
€ Kubernetes
Z°  Builds —
Q search = []:D Space to be reclaimed 175.4 MB
®  Models
Name Tag Image ID Created Size Actions
& MCP Toolkit
ubuntu/apache? ¥ latest ¢ bd68b3b35b01 5 3monthsago  227.63 MB > i o

@ Docker Hub

[  Docker Scout

s> Extensions

= Run:
W@ docker.desktop persona Q search:a..
23 Ask Gordon Images / ubuntu/apache2:latest
@ Containers
< ubuntu/apache2:latest  createp  size =
2 Images bd68b3b35H01 ¢ 3 months ago  227.63 MB W
& Volumes Analyzed by ‘.1 gcé:;rut
& Kubernetes
Layers (12) m
4 Builds Vulnerabilities ~ Packages Give feedback @
0 ARG RELEASE 0B
& Models
R MCP Toolkit 1 ARG LAUNCHPAD_BUILD_ARC... 0B
@  Docker Hub 2 LABEL org.opencontainers.im... 0B
5  Docker Scout @
3 LABEL org.opencontainers.im... 0B
£ Extensions This image has not been analyzed
4 ADD file:5¢208fb70b021afc05... 86.11 MB You can use Docker Scout to analyze local images and list its

vulnerabilities.

5 CMD [*/bin/bash’] 0B

6 ENV TZ=UTC 0B
Enable background indexing in Settings so your results are
always ready.
7 10 /bin/sh -c set -eux; apt-get ... 89.28 MB
8 STOPSIGNAL SIGWINCH 0B
9 COPY file:c967fbf762cc2ad1c... 16.38 KB
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Run a new container
ubuntu/apache2:latest

Optional settings ~

Container name

apache2-container

A random name is generated if you do not provide one.

Ports

Enter “0" to assign randomly generated host ports.
Host port

8080 :80/1cp
Volumes

Host path Container path +

Environment variables

Variable Value +

Cancel

@+ docker.desktop  persona Qsearch:a..[ck] @ &

% Ask Gordon Containers / apache2-container

& Containers .

apache2-container
2 Images < @ fbadéb0a3ccf (3 ubuntu/apache2:latest STATUS > 3) W
Running (1 second ago)
& Volumes 8080:30 3
Kubernetes

° Logs Inspect Bind mounts Exec Files Stats

42 Builds

@  Docker Hub AHBO558: apache?: Could not reliably determine the server's fully qualified domain name, using 172.17.0.2. Q
Set the 'ServerName' directive globally to suppress this message

®  Docker Scout AHBB558: apache2: Could not reliably determine the server's fully qualified domain name, using 172.17.6.2. 50

»  MCP Toolkit Set the 'ServerMName' directive globally to suppress this message

) [Mon Feb 23 10:07:32.928442 2026] [mpm_event:notice] [pid 23:tid 23] AHO0489: Apache/2.4.63 (Ubuntu) £y

& Models configured -- resuming normal cperations s
[Mon Feb 23 10:07:32.929198 2026] [core:notice] [pid 23:tid 23] AHOOO94: Command line: '[usr/sbin/apache2 -D
FOREGROUND ' @

&>  Extensions
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%"dockerdesktop PERSONAL Q Search:a..[ cukk ]| ® 51 & &

& Ask Gordon Containers / apache2-container
& Containers .
apache2-contalner
& Images fbadéb0a3ccef (7 3 ubuntu/apache2:latest STATUS o
< @ i i . {ap Running (1 minute ago) D O
& Volumes 808080 3
Kubernetes » Debug mode Openin external terminal 7

° Logs Inspect Bind mounts Exec Files Stats 9
2 Builds -

# pwd
@  Docker Hub P Q
ot # cd /etc/apache2 e
[  Docker Scout 4 1s (m}
»  MCP Toolkit - apache2. conf conf-enabled magic mods-cnabled sites-available -

conf-available envvars mods-available ports.conf sites-enabled @
% Models # cd [varfwai/html

#1s

_ index. html

s» Extensions - #1

@/ docker.desktop rersona Q Search: a...[ CwkK |

&  Ask Gordon Containers / apache2-container
@ Containers .
apacheZ-contalner
& Images fbad6bOadccf 7 & ubuntu/apache2latest ~ STATUS o
< @ @ ) “ N /ap: Running (3 minutes ago) D O E
6  Volumes 8080:80 7
Kubernetes
° Logs Inspect Bind mounts Exec Files Stats
22 Builds
@  Docker Hub CPU usage: 0.02% Memory usage: 9.43MB / 7.62GB
0.03% 7.62GB
[ Docker Scout 0.025%
5.59GB
. 0.02%
& MCP Toolkit @25
@ 0.015% \_/\ / 3.73GB
B Models 0.01% 1 8668
0.005% ‘
0% 0B

3 Extensions

@ docker.desktop  Persona Q Search: a...

& Ask Gordon [Dl Containers|| Give feedback @

& Containers 4

< Images Container CPU usage Container memory usage Show charts

& Volifes 0.01% / 800% (8 CPUs available) 9.43MB / 7.44GB

Kubernetes

» Q Ssearch [ID = Only show running containers

Builds

@  Docker Hub O Name Container ID Image Port(s) Actions

©  Docker Scout . < s
O ® apache2-contai fba46b0a3ccf ubuntu/ap: 8080:80 (7 [ ] LS W

& MCP Toolkit

&  Models

&> Extensions
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& C @ O O] http://localhost:2080 X Ty D @ Connexion 5] =

) Apache2 Default Page

buntu EXZTE

This is the default welcome page used to test the correct operation of the Apache2 server after
installation on Ubuntu systems. It is based on the equivalent page on Debian, from which the Ubun
Apache packaging is derived. If you can read this page, it means that the Apache HTTP server inst
at this site is working properly. You should replace this file (located at /var/www/html/index.html
before continuing to operate your HTTP server.

If you are a normal user of this web site and don't know what this page is about, this probably me
that the site is currently unavailable due to maintenance. If the problem persists, please contact th
site's administrator.

Configuration Overview

Ubuntu's Apache2 default configuration is different from the upstream default configuration, and sg
into several files optimized for interaction with Ubuntu tools. The configuration system is fully
documented in /usr/share/doc/apache2/README.Debian.gz. Refer to this for the full
documentation. Documentation for the web server itself can be found by accessing the manual if t
apache2-doc package was installed on this server.

The configuration layout for an Apache2 web server installation on Ubuntu systems is as follows:

/etc/apachez2/
|-- apache2.conf
"-- ports.conf
-- mods-enabled
[-- *.load
“-- *.conf
-- conf-enabled
“-- *.conf
-- sites-enabled
“-- *.conf

e — —

= Arréter et supprimer le container puis I’image.
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7. Quatriéme test.

sha256:ef54e8 F Ae87f25e752F7cf4238fas55f
tatus: Downloaded ne oe hello-world: latest

his messa that your installation appears to be working correctly.

ate this me ) n he £ ing steps:
ker client ) hdessage
affiché

~ daemon
e Docker daemon cr
ecutable that p
ker

to your terminal.

omething more ambitious, you can run an Ubuntu container with:
* run -it ubuntu bash

kflows, and more with a free Docker ID:
or more examples and ideas, visit:
https://docs.docker.co

$

La commande docker run cherche 1’image hello-world en local puis sur le dépot en ligne (librairie en
ligne cad le docker hub). Latest est le tag (étiquette).

Elle effectue 2 téléchargements car 2 couches image : une image scratch de base (vide : pas d’OS) et
une destinée a exécuter le fichier hello codé en C.

Elle crée et démarre un conteneur (affichage du message) puis arréte le conteneur.

Digest : cl¢é permettant de s’assurer que I’application est correctement téléchargée sans MITM.

@ docker.desktop  pesona Q search:a..[Cultk] (@

&  Ask Gordon

[]:] Images  Give feedback i3

Local My Hub
Images

Volumes . .
16.38 KB / 0 Bytes in use 1images Last refresh: 59 minutes ago O
@ Kubernetes

4 Builds Q = 0

@  Docker Hub

/& Docker Scout [:] Name Tag Image ID Created Size Actions
& MCP Toolkit €3I O ®  hello-world latest ef54e839ef54 7 months ago 25.9 KB >t W
& Models

£ Extensions

Le conteneur est arrété apres 1’affichage du message :
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%docker.desktop PERSONAL Q search \W\ ® 0 g &

Containers Give feedback @

:E: Images Container CPU usage Container memory usage Show charts
No containers are running. No containers are running.

& Volumes o g

@ Kubernetes
Q Search [ID ™ Only show running containers

4% Builds

@  Docker Hub O Name Container ID Image Port(s) Actions

®  Docker Scout . . _
O o] practical_panini 7eb9c76a0457 hello-world : j0}

2 MCP Toolkit

& Models

&» Extensions

@ docker.desktop rersona Q search: a..

&%  Ask Gordon Containers / practical_panini

& Containers . L.

practical_panini STATUS =

3 Images < @ 7eb9c76a0457 8 & hello-world:latest Exited (0) (11 minutes ago) . -
&  Volumes

Kubernetes Logs Inspect Bind mounts Exec Files Stats

4 Builds Q
@  Docker Hub Hello from Docker!

This message shows that your installation appears to be working correctly. —0
©  Docker Scout o=
»  MCP Toolkit To generate this message, Docker took the following steps: esy

: 1. The Docker client contacted the Docker daemon_ E]‘
& Models 2_ The Docker daemon pulled the "hello-world" image from the Docker Hub_

R

(amd64)

3. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

4. The Docker daemon streamed that output to the Docker client, which sent it
to your terminal.

&>  Extensions

To try something more ambitious, you can run an Ubuntu container with:
$ docker run -it ubuntu bash

Share images, automate workflows, and more with a free Docker ID:
https://hub._docker.com/ (3

For more examples and ideas, visit:
https://docs.docker .com/get-started/ (7

Les sources de I’image :

@ hello-world - Official Image | [ X +

& C @ QO 4 hub.docker.com/_/hello-world

$ docker images hello-world
REPOSITORY TAG IMAGE ID SIZE
hello-world latest 1b44b5a3edba 16.07kB

=hello
wor|d

How is this image created?

This image is a prime example of using the scratch image effectively. See hello.c (7 in https://github.com/docker-library/hello-
world (7 for the source code of the hello binary included in this image.

Because this image consists of nothing but a single static binary which prints some text to standard output, it can trivially be run as any
arbitrary user ( docker run --user SRANDOM:SRANDOM hello-world , for example).
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Les fichiers qui servent a créer I’image hello-word :

& C @ O E] github.com/docker-library/hello-world/blob/master/amd64/Dockerfile

O Platform Solutions Resources Open Source Enterprise Pricing

& docker-library / hello-world ' Public

<> Code () Issues 3 19 Pullrequests & Actions [ Projects [0 Wiki @ Security |~ Insights

[ Files hello-world / amd64 /| Dockerfile | (3
- (L - Q I‘I tianon Remove vanity variant support completely @
Q Go tofile
Code Blame 3 lines (3 loc) - 41 Bytes

> .github
- amded 1 FROM scratch

2 COPY hello /
> nanoserver-ltsc2022 3 CMD [*/hello"]
> nanoserver-ltsc2025

[ Dockerfile
(9 hello

FROM scratch (image de base disposant elle aussi d’un DockerFile) : cela signifie que 1’on part de
rien ¢’est a dire pas d’image avec un OS.

COPY hello / : le fichier hello est copié a la racine de la machine.

CMD [« /hello »] : commande lancée au démarrage de I’image et exécutée par I’OS Ubuntu
Code du fichier hello :

B1-SEM4 Chapitre 4 - Page 27



@ hello-world - Official Image | Dc X O hello-world/hello.c at master - ¢ X +

« > C @ QB8 github.com/docker-library/hello-world/blob/master/hello.c

= AUCINC T TTUE Y TSI v T

<> Code @ Issues 3 i1 Pullrequests (O Actions [ Projects 00 Wiki @ Security [~ Insights

(D Files hello-world / hello.c (&
¥ master - Q T o ‘ :
I_‘_I tianon Remove vanity variant support completely @
Q Gotofile
. Code Blame 39 lines (35 loc) - 1.2 KB
> .github
v amdé4d 1 #include <sys/syscall.h>
2 #include <unistd.h>
> nanoserver-lsc2022 3
4 #ifndef DOCKER_ARCH
> nanoserver-lsc2025 -
5 #define DOCKER_ARCH “amd64"™
[ Dockerfile 6 tendif
O hell !
ello 8 const char message[] =
> arm32v5 ° "\n”
10 "Helle from Docker!\n"
4 arm32vé 11 "This message shows that your installation appears to be working correctly.\n"
12 “\n"
> arm32v/
13 "To generate this message, Docker took the following steps:\n™
> arm64dvg 14 " 1. The Docker client contacted the Docker daemon.\n"
15 " 2. The Docker daemon pulled the \"hello-world\" image from the Docker Hub.\n"
N .
i386 16 " (" DOCKER_ARCH ")\n"
. 7 " ¥ i i whi '
> m|p564|e 17 3. The Docker daemon created a new container from that image which runs the\n
18 " executable that produces the output you are currently reading.\n"
> PPCB‘HG 19 " 4, The Docker daemon streamed that cutput to the Docker client, which sent it’
. 20 " to your terminal.\n"
> riscved
21 “\n"
> 5390x 22 "To try something more ambitious, you can run an Ubuntu container with:\n"
23 " % docker run -it ubuntu bash\n"
9 .dockerignore 21 “\nn

8. Cinquieme test : mode interactif d’utilisation d’un conteneur.

= Commande docker images : liste toutes les images sur le cache local de la machine (identifiant
= code hexadécimal)

L2 sic@pc-01: ~ = o X

Info » In Use|

DISK USAGE  CONTENT SIZE EXTRA

5.9kB 9.52kB

= Lancement d’un conteneur en mode interactif qui lancera un shell bash qui interprétera les
commandes :

FF4f9

Option -1 : permet d’interagir avec le conteneur.

Option -t : permet de saisir du texte (des commandes) dans une console
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W@ docker.desktop  emsona Q search ®

Ask Gordon []:] Images Give feedback @

R
& Containers

N Local My Hub
3 Images
& Volumes —
87.6 MB / 119.41 MB in use 2images Last refresh: 8 hours ago O
@ Kubernetes
£ Builds Q = @
@  Docker Hub
.  Docker Scout D Name Tag Image ID Created Size Actions
& MCP Toolkit GEDY 0O ®  hello-world latest ef54e839ef54 7 months ago 25.9KB > W
& Models _
(] ® ubuntu latest d1e2e92c075e 17 days ago 119.26 MB > W

&y  Extensions

W docker.desktop  Persona Q Search ©)
o Ask Gordon O Containers Give feedback @
& Containers
5 ‘mages Container CPU usage Container memory usage Show charts
&  Volumes 0.00% / 800% (8 CPUs available) 920KB / 7.44GB
€ Kubernetes
Q [ID Only show running containers
% Builds
@  Docker Hub O Name Container ID Image Port(s) Actions
®  Docker Scout -
" O @] practical_panini 7eb9c76a0457 hello-world > W
2 MCP Toolkit €31
@  Model O ®  inspiring_wing 7b8137247ce5 ubuntu [ ] W
odels
s> Extensions

* Lacommande docker ps (depuis la console de la machine Ubuntu ou depuis le terminal
Windows) permet de lister les containeurs en cours d’exécution :

B Windows PowerShell

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

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

PS C:\Users\phbou> docker ps

CONTAINER ID IMAGE COMMAND  CREATED STATUS PORTS NAMES
7b81372U7ce5 ubuntu "bash" 6 minutes ago Up 6 minutes inspiring_wing
PS C:\Users\phbou> |

= Taper quelques commandes (ctrl+c pour quitter la commande top).

L] root@7b8137247ces: / = O X
t@7b8137247ce5: [#

b8137247ce5:/

, ©.1sy, 0.0 ni, s
7806.2 total, 6779.3 free 796.1 used,
2048.0 total, : 9.0 used.

%CPU  %MEM TIME+ COMMAND

4588 3

8864 5128 36 B8 8.1

= Créer un fichier, vérifier sa présence :
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= Supprimer /home, vérifier sa suppression puis stopper le conteneur.

L2 sio@PC-01: ~ = O X

~00t@7b8137247ce

Ask Gordon Containers  Give feedback @

L)
@ Containers

533 Images Container CPU usage Container memory usage Show charts
No containers are running. No containers are running.

& Volumes ? g L 9

@ Kubernetes
Q []:l] Only show running containers

42 Builds

@  Docker Hub O Name Container ID Image Port(s) Actions

] Docker Scout i _
a (@] practical_panini 7eb9c76a0457 hello-world > j0}

& MCP Toolkit €33
O O inspiring_wing  7b8137247ce5 ubuntu [ o

& Models

£» Extensions

Windows PowerShell

PS C:\Users\phbou> docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
PS C:\Users\phbou>

B Windows PowerShell

PS C:\Users\phbou> docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS NAMES
7b81372U47ce5 ubuntu "bash" 25 minutes ago Exited (@) 8 minutes ago inspiring_wing
7eb9c76a0u457  hello-world "/hello" 4 days ago Exited (@) 4 days ago practical_panini
PS C:\Users\phbou> |

= Redémarrer le conteneur et y accéder (option -ai) :

L] sio@pc-01: ~ = O X

$ docker start 7b8

¢ docker stop 7b8

=>» Les modifications sont conservées tant que le conteneur n’est pas supprimé.

=  Autre maniere d’accéder au conteneur :
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p1: $ docker start 7b8

xec -it 7b8
ce5:/# exit

$ docker ps

TMAGE O ND EATED

ubuntu sh About an hour : ONe i ing_wing
$ docker stop

PORTS
$ docker ps -a
TMAGE C ) ATED STATUS PORTS
ubuntu h A xi ( ) s ago ring_wing
hello-world J 0 ; Vs ago xi (@) & 3 g0 practical_panini

= Supprimer en ligne de commande les 2 containers

Un conteneur doit étre arrété avant d’étre supprimé (option -f pour forcer I’arrét du conteneur avant
sa suppression ; ici, ce n’est pas nécessaire puisque les deux conteneurs sont déja arrétés).

inspiring_wing
ing
% docker rm 7
- % doc 5
1D A COMMAND CREATED STATUS PORTS NAMES
2%

= Relancer I'image Ubuntu et constater la création d’un nouveau conteneur (évidemment, plus de
fichier test persistance et de nouveau la présence de /home), prévoir la suppression
automatique du conteneur apres son utilisation avec ’option --rm :

2] sio@pc-01: ~ = O X
11: % ¢er run -it --rm ubuntu bash
cbclas’
lib 1ibs4 sbin

cbcla572cS

CREATED

9. Création d’'une image a la main avec docker commit.
On souhaite conserver les modifications une fois le conteneur arrété et supprimé.

|2 root@5c0b7bedf403: / = O X

un -it --name te Fica ubuntu

# cd home
home# touch fichier_test

lib# rm os-rele
lib# exit
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] sio@PC-01: ~ - O X
]

AND  CREATED ! ) PORTS

CREATED

5 minutes ago ited ( 4 seconds ago

docker diff test_modification

Options
-a, auth string
list
-m, : e string

g.
®
=l
(]
=
1}

|
0
X

g.
®
=l
(]
=
1

|
o
X

docker

B info » In Use

DISK USAGE  CONTENT SIZE

CREATED S S PORTS
16 minutes ago xitec 11 minutes ago

fication

% docker
1D IMAGE D L S PORTS
$
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10. Premieére approche des volumes.

Les données sont sur le systéme local : création d’un répertoire web sur la machine ubuntu :

| sio@PC-01: ~/web - O X
]

% nano index.html

I

GNU nano 7.2 index.html

» Nginx conteneur Docker

Création d’un conteneur qui va pointer sur le répertoire web du FS local :

=> Le conteneur n’est pas utilisé ici en mode interactif (option -d) mais en mode serveur, de maniére
détachée, en background. Il rend la main.

= On met en place un mappage de volume (option -v) : le répertoire local /home/sio prend le dessus
sur le répertoire de publication /usr/share/nginx/html du conteneur (ce dernier contiendra le fichier
index.html).

] sio@PC-01: ~ - O X
]

)z fusr/share/nginx/html:ro -p 88:80 nginx

Pulling f

Pull complete
Pull complete
Pull complete
Pull complete
Pull complete
Pull complete

complete

CREATED ST

/docker-entrypoint..." 3 minutes ago Up 3 minutes

< C @ O D localhost ¥ 9y ED @ Connexion &Y

Page web Nginx conteneur Docker

B1-SEM4 Chapitre 4 - Page 33



L sio@pc-01: ~ = O X
will attempt to perform configuration

-ent t.

: Sourcing
Launchir

1#1:
1#1:
1#1
1#1
1#1:
1#1:

1

-a

COMMAND CREATED

11. Gestion des volumes en écriture.

Quand un conteneur est supprimé, ses fichiers et données disparaissent avec lui. Les volumes Docker
permettent de contourner ce probléme en offrant un mécanisme dit de persistance des données :
contrairement aux fichiers du conteneur, le volume survit a la suppression du conteneur.

11.1. Premier type de volume : volume nommé

I s’agit d’un espace de stockage dédié, cré¢ et géré par Docker dans le répertoire
/var/lib/docker/volumes de la machine hote.

Il n'est pas nécessaire de connaitre 'emplacement de ce répertoire, tout est géré automatiquement.
Lorsqu’un conteneur est supprimé, le volume reste inchangé. Il suffit de démarrer un nouveau
conteneur en y attachant le méme volume pour retrouver toutes les données.
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Application :

Lancement d’un conteneur qui va exécuter MongoDB qui est un systéme de gestion de bases de
données NoSQL (ne nécessite pas de systeme de gestion de bases de données relationnelles).
MongoDB manipule des objets structurés au format JSON. Les objets de données sont stockés dans
des collections et des documents plutot que dans des tables et des enregistrements.

ommunity-server:latest
ing f i nity-server

cf: Pull
: Pull cc

: Pull

: Pull
Pull cc

: Pull

Pull

Pull

: Pull

Pull

Pull

: Pull

Pull

Pull

: Pull

/ Pull

3: Pull

d: Pull

abaelc21
:latest

~ run -d -p 27017:27017 ONGODB_INITDB_ROOT USERNAME=sio -e MONGODB_INITDB_ROO
me m i

La commande ci-dessus prendra ’image téléchargé et la déploiera dans un conteneur nommé «
MongoDB ». Le conteneur sera mappé sur un port, ce qui signifie que la machine Ubuntu pourra
interagir avec lui sur le port « 27017 ».

Installez MongoDB Shell sur la machine physique pour pouvoir vous connecter au serveur
MongoDB :
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0 MongoDB Shell Download | Mo X + v — (W] X

&« C @ O EJ www.mongodb.com/try/download/shell B X ¥ L @ @Connexion i]

0 MongoDB Q =
mignt poe remaovea In a iater mongosn reiease.
MongoDB Atlas
Note: MongoDB Shell is an open source (Apache 2.0),
MongoDB Enterprise Advanced standalone product developed separately from the
MongoDB Server.
MongoDB Community Edition
Learn more
Tools
MongoDB Atlas Terraform WERELEL
Provider 2.70 M
MongoDB Shell
Platform
Windows x64 (10+) v
MongoDB Compass (GUI)
Atlas CLI Pl
msi v

Atlas Kubernetes Operator

MongoDB CLI for Cloud
Manager and Ops Manager

Connectez-vous au serveur MongoDB :

2 Windows PowerShell +

PS C:\Users\phbou> mongosh mongodb://sio:passwordl23u4@localhost:27017
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Current Mongosh Log ID: 69au8ul9e23U4379+a77c2906
Connecting to:

Using MongoDB:
Using Mongosh:

8
P

-2
7.0

For mongosh info see: https://www.mongodb.com/docs/mongodb-shell/

The server generated these startup warnings when booting

2026-03-01T17:10:16.909+00:00: Using the XFS filesystem is strongly recommended w
ith the WiredTiger storage engine. See http://dochub.mongodb.org/core/prodnotes—Ffile
system

2026-03-01T17:10:17.413+00:00: For customers running the current memory allocator
, We suggest changing the contents of the following sysfsFile

2026-03-01T17:10:17.413+00:00: For customers running the current memory allocator
, We suggest changing the contents of the following sysfsFile

2026-03-01T17:10:17.413+00:00: We suggest setting the contents of sysfsFile to 0.

2026-03-01T17:10:17.U413+00:00: We suggest setting swappiness to @ or 1, as swappi
ng can cause performance problems.

T

test> use( );
switched to db ma_bdd
ma_bdd> db.createCollection(
{ ok: 11
ma_bdd> db.etudiants.insertOne({
5
i
acknowledged: true,
insertedId: ObjectId(
1
k]
ma_bdd> db.etudiants.find();
[
{
_id: ObjectId(
nom:
prenom:

T

]

ma_bdd> exit
PS C:\Users\phbou>

Toutes les données sont stockées dans le conteneur. Les données MongoDB, qui comprennent les
bases de données, les collections et méme les documents, ne seront conservées que tant que le
conteneur concerné existera.

| sio@PC-01: ~ — O x
k=l

:$ docker inspect mongodb

yfcfbda”,

cker-entrypoint.py”,

"Status": "running”,
"Running”: true,
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})
"Mounts": [
{
"Type": "volume",
"Name": "7221ea7fe2bcd5d46d3+dd7eb7950e460707c2becodedc39d7e143a0625d3097",
"Source”: "/var/lib/docker/volumes/7221ea7fe2bcA5dA6d3fdd7eb7950e460707c2becbdedc30d7el
3a@625d3097/ data™,
"Destination”: "/data/configdb",
"Driver": "local",
"Mode": "",
"RW": true,
"Propagation":

"Type": "volume",

"Name": "027081e92124d73dc9b8112df4159¢35dcb3395258783178c88017858e8b2539",

"Source": "/var/lib/docker/volumes/027081e92124d73dc9b8112df4159¢35dcb3395258783f78c880
7858e8b2539/ data",

"Destination”: "/data/db",

"Driver": "local",

"Mode": "",

"RW": true,

"Propagation":

"MONGODB_INITDB_ROOT_USERNAME=sio",
"MONGODB_INITDB_ROOT_PASSWORD=passwordl234",
"PATH=/usr/local/sbin:/usr/local/bin: fusr/sbin:/usr/bin: /sbin:/bin",
"HOME=/data/db",
"GLIBC_TUNABLES=glibc.pthread.rseq=0"

])

"Cmd": [
"mongod”

])

"Image”: "mongodb/mongodb-community-server:latest™,

"Volumes": {
"/data/configdb": {},
"/data/db": {}

})

sio@PC-081: $ docker exec -it mongodb bash

mongodb@ba989cff4db8:/$ cd /data

mongodb@ba989cff4db8: /datas 1s

configdb db

mongodb@ba989cff4db8: /data$ cd db

mongodb@ba989cff4db8:~% 1s

WiredTiger diagnostic.data

WiredTiger.lock index-82fa3b56-e171-4107-bcb4-52e8c99ee2fh.
WiredTiger.turtle index-4af79d@c-b92b-478c-b321-0albd3d54ebb.
WiredTiger.wt index-8c7c8061-b106-4c86-b44c-82024ea6@a7d.
WiredTigerHS.wt index-93ca7c7b-2297-4270-9288-0aad5fa38e10.
' mdb_catalog.wt index-cff671d3-7c14-4c86-9b98-8699d5e203d6.
| tmp index-f738bd7a-e431-4caa-9898-3505135992d7.
collection-21ab4c29-742e-4c6d-aale-be29d2d78dfb.wt index-fc509acf-13al-4c3d-a2ed-8793fe@5aela.
collection-302ed8a6-7cb9-4964-aeac-dcb6d76bdfe3.wt  journal
collection-ad264049-bf97-4b67-ac53-751ed78f388c.wt mongod. lock

collection-be904508-334a-452f -b4dad-ebbe38eca221.wt sizeStorer.wt
collection-c@edaftdf-bBeB8-4684-8789-885ebc36c8ed.wt  storage.bson

mongodb@ba989cff4db8:~% exit

exit

sio@PC-01: %

Arrét et suppression du conteneur : les données vont étre perdues.
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ol sio@PC-01: ~ - O X
]

- $ docker rm -f mongodb

- ¢ de
D A OMMAND  CREATED
3

Nous souhaitons bénéficier d'une persistance des données MongoDB dans Docker. Créez un volume
nomme¢ a l'aide de la commande docker volume create :

~ volume create mon_volume_mongodb

local
local

Sur Linux, les volumes sont directement accessibles dans /var/lib/docker/volumes/. Sur macOS et
Windows (Docker Desktop), Docker tourne dans une machine virtuelle : les volumes ne sont pas
directement accessibles depuis 1’explorateur de fichiers de 1’hote.

] sio@PC-01: ~ - O X
]

p 2;

lume_ db:/data ongod 0 y rver: latest

2 Windows PowerShell

PS C:\Users\phbou> mongosh mongodb://sio:passwordl23u4@localhost:27017
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Current Mongosh Log ID: 69alic275e7cele99587c2906
Connecting to:

Using MongoDB: 8.2.
Using Mongosh: 2.7.

5
0
For mongosh info see: https://www.mongodb.com/docs/mongodb-shell/

The server generated these startup warnings when booting

2026-03-01T22:47:08.494+00:00: Using the XFS filesystem is strongly recom
mended with the WiredTiger storage engine. See http://dochub.mongodb.org/cor
e/prodnotes—-filesystem

2026-03-01T22:47:09.396+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-01T22:47:09.396+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-01T22:47:09.396+00:00: We suggest setting the contents of sysfsFi
le to O.

2026-03-01T22:47:09.397+00:00: We suggest setting swappiness to @ or 1, a
s swapping can cause performance problems.

test> use( );
switched to db ma_bdd
ma_bdd> db.createCollection(
{f ok: 11}
ma_bdd> db.etudiants.insertOne({
{
acknowledged: true,
insertedId: ObjectId(
}
ma_bdd> db.etudiants.find();
[
{
_id: ObjectId(
nom:
prenom:
}
]

ma_bdd> exit

]

sio@PC-081: $ docker ps
ONTAINER ID TMAGE COMMAND CREATED
PORTS NAMES
66a434bcf6f7  mongodb/mongodb-community-server:latest "python3 fusr/local/." 15 minutes ago
minutes ©0.0.0.0:27017->27017/tcp, [::]1:27017->27017/tcp  mongodb

IPC-01: $ docker ps -a
NER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

Apres suppression du conteneur, si on redémarre un conteneur mongo :
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2] sio@pPc-01: ~ = O X

@PC-01: $ docker run -c

2 Windows PowerShell

PS C:\Users\phbou> mongosh mongodb://sio:passwordl234@localhost:27017
Current Mongosh Log ID: 69alcellce@afdc898d7c2906
Connecting to:

Using MongoDB: 8.2.5
Using Mongosh: 2.7.0
For mongosh info see: https://www.mongodb.com/docs/mongodb—shell/

The server generated these startup warnings when booting

2026-03-01T23:38:56.990+00:00: Using the XFS filesystem is strongly recom
mended with the WiredTiger storage engine. See http://dochub.mongodb.org/cor
e/prodnotes—filesystem

2026-03-01T23:38:57.775+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-01T23:38:57.775+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-01T23:38:57.775+00:00: We suggest setting the contents of sysfsFi
le to O.

2026-03-01T723:38:57.776+00:00: We suggest setting swappiness to @ or 1, a
s swapping can cause performance problems.

test> use( );
switched to db ma_bdd
ma_bdd> db.etudiants.find();
[

{

_id: ObjectId(
nom:
prenom:

]

}
]
ma_bdd> exit
PS C:\Users\phbou> |

0DB_|
latest
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test> use( );
switched to db ma_bd

ma_bdd> db.etudiants.insertOne({

{

acknowledged: true,
insertedId: ObjectId(

1

3
ma_bdd> db.etudiants.find();
[
{
_id: ObjectId(
nom:
prenom:

]

_id: ObjectId(
nom:
prenom:

]

ma_bdd> exit
PS C:\Users\phbou> |

L2 sio@pc-01: ~ = O X

% docker rm -fv mo

11: $ docker run -d --name mongodb -p 27017:27017 -e MONGODB_INITDB_ROOT_USERNAME=sio -e MOMNGODB_|
0T_PASSWORD=p 234 -v mon_volume_mongodb b mongodb/mongodb-community-server:latest

A578c23 047
528c83ca?
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2 Windows PowerShell

PS C:\Users\phbou> mongosh mongodb://sio:passwordl234@localhost:27017
Current Mongosh Log ID: 69auid692biddu3e82al7c2906

Connecting to:

Using MongoDB: 8.
2.

5
Using Mongosh: o]

2
e

For mongosh info see: https://www.mongodb.com/docs/mongodb—shell/

The server generated these startup warnings when booting
2026-03-02T00:14:35.592+00:00: Using the XFS filesystem is strongly recom
mended with the WiredTiger storage engine. See http://dochub.mongodb.org/cor

e/prodnotes—filesystem

2026-03-02T00:14:36.473+00:

llocator, we suggest changing

2026-03-02T00:14:36.474+00:

llocator, we suggest changing

2026-03-02T00:14:36.474+00:

le to 0.

2026-03-02T00:14:36.474+00:

test> use( );
switched to db ma_bdd
ma_bdd> db.etudiants.find();
[
{
_id: ObjectId(
nom: ,
prenom:

I

_id: ObjectId(
nom:
prenom:
}
]
ma_bdd> exit
PS C:\Users\phbou>

2] sio@pc-01: ~

% docker rm -fv m

$

00:
the
00:
the
00:

00:

For customers running the
contents of the following
For customers running the
contents of the following

current memory a
sysfsFile
current memory a
sysfsFile

We suggest setting the contents of sysfsFi

We suggest setting swappiness to 0 or 1, a
s swapping can cause performance problems.
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@ dockerdesktop rersona Qsearch [ck] O A & &

@ A new version of Docker Desktop is available. Update X
& Ask Gordon Volumes  Give feedback @
@  Containers
3 Images Q searct = (1D
&  Volumes
© Kuberetes O Name ™ Created Size Actions
£ Builds 0O ©  027081e92124d73dc9b8112df4150c35dch33052 7 days ago 2018MB (F W
@  Docker Hub 0O O mon_volume_mongodb 7 days ago 2004MB [ W
SR O ®  vscode 24 hours ago 2783MB (3 W
& MCP Toolkit
®  Models

i» Extensions

@ docker.desktop  Fersona Q search

@ A new version of Docker Desktop is available. Update X

Ask Gordon Volumes / mon_volume_mongodb

R
@ Containers

Images & mon_volume_mongodb ¢ Created m
O Notin use 7 days ago

o

&  Volumes

Kubernetes Stored data  Container in-use Exports

% Builds

@  Docker Hub Name Size Last modified Mode

i Docker Scout [® _mdb_catalog.wt 36kB 7 days ago TW-eeee

&F  MEPUET >B mp 25.5kB 7 days ago drwx——

®  Models | v B .mongodb 13.5kB 7 days ago drwx——

£ Extensions ~ B3 mongosh 13.5kB 7 days ago drwx—
@ collection-0e977bdb-3edc-4183-aaff-774c451a08f2.wt 20kB 7 days ago TW——
@ collection-78eb8764-d78d-4c45-a2ca-5f741dd0d7f4.wt 20kB 7 days ago TW-——
@ collection-811bcab8-b214-41a7-9886-928b72299311.wt 36kB 7 daysago TW—
[3 collection-b6c1fcf0-2c88-4eb0-9661-51b9da%aledb.wt 12kB 7 days ago W=
@ collection-e2f5d12b-16d0-4cc1-89eb-dd9472ffa307.wt 44kB 7 days ago TW-——

> B diagnostic.data 888.1kB 7 days ago drwx—

@ index-13bc72df-a963-44a6-a51d-04dadd7f42a1.wt 12kB 7 days ago “TW—
@ index-1bcf7bbf-ccaf-4b0e-b3c8-a20bb753953d.wt 20kB 7 days ago TW——
@ index-3f07b20a-9e89-469e-a5aa-c44d93a33alb.wt 20kB 7 days ago TW-——

11.1. Deuxiéme type de volume : montage lié (bind mounting)

Il s’agit du type de volume mis en place dans le paragraphe 10 mais cette fois-ci, le volume est
accessible en écriture.

Les montages liés connectent un répertoire spécifique de la machine hote a un répertoire d’un
conteneur.

Si nous avons un dossier dans notre machine qui s'appelle /home/sio/ProjetB1 avec un fichier a
l'intérieur dont le nom est index.html et que nous le mappons au dossier /var/www/html/web de notre
conteneur Ubuntu (dans notre conteneur, le dossier web est vide initialement), le dossier web
contiendra également le fichier index.html.
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Si nous modifions le fichier index.html dans le conteneur, le contenu de ce fichier apparaitra modifié
dans le répertoire /home/sio/projetB1 de la machine locale.

Le contraire est €également vrai. Si nous modifions ce fichier depuis le répertoire de la machine locale,
il le sera également automatiquement dans le conteneur.

La particularité des volumes bind mounting est que le point de montage sur 1’hote est explicite plutot
que caché dans un répertoire de Docker comme dans le cas des volumes nommés.

Cette synchronisation en temps réel est idéale pour les développeurs.

Les montages liés comportent cependant des risques car ils exposent les chemins d'acces hotes aux
conteneurs.

kl
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B Windows PowerShell

PS C:\Users\phbou> mongosh mongodb://sio:passwordl23U4@localhost:27017
Current Mongosh Log ID: 69ad7d57179576e9b77c2906

5
0

8.2.
2.7.

The server generated these startup warnings when booting

2026-03-08T13:38:06.451+00:00: Using the XFS filesystem is strongly recom
mended with the WiredTiger storage engine. See http://dochub.mongodb.org/cor
e/prodnotes—-filesystem

2026-03-08T13:38:07.057+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-08T13:38:07.057+00:00: For customers running the current memory a
llocator, we suggest changing the contents of the following sysfsFile

2026-03-08T13:38:07.057+00:00: We suggest setting the contents of sysfsFi
le to 0.

2026-03-08T13:38:07.057+00:00: We suggest setting swappiness to @ or 1, a
s swapping can cause performance problems.

test> use( );

switched to db ma_bdd

ma_bdd> db.etudiants.insertOne({
{

acknowledged: true,
insertedId: ObjectId(

}
ma_bdd> db.etudiants.find();

[
{
_id: ObjectId(
nom:
prenom:
}
1

ma_bdd> exit
PS C:\Users\phbou> |

B wWindows PowerShell

PS C:\Users\phbou> docker ps
CONTAINER ID IMAGE COMMAND CREATED
STATUS PORTS NAMES
c2a9305536¢c5 mongodb/mongodb-community-server:latest  "python3 /usr/local/.." 14 minu
tes ago Up 13 minutes 0.0.0.0:27017->27017/tcp, [::1:27017->27017/tcp mongodb2
PS C:\Users\phbou> docker stop mongodb2
mongodb2
PS C:\Users\phbou> docker rm mongodb2
mongodb2
PS C:\Users\phbou> docker ps
CONTAINER ID IMAGE COMMAND
CREATED STATUS PORTS NAMES
b21963d298d8 mcr.microsoft.com/devcontainers/python:3-3.1U-trixie "/bin/sh -c 'echo C
o.." 23 hours ago Exited (@) 20 hours ago xenodochial_lichterman
PS C:\Users\phbou>
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index-2d132e73-3dd2-45b2-8391-5925dde7a%7e.
WiredTiger.turtle index-33e329bd-509c-417e-a9%fa-6ca276740162.
WiredTiger.wt index-84cabbaa-2036-4de5-867c-c5c9b9e34557.
WiredTigerHS.wt index-96656ee8-a642-40ee-8fc8-e03197bc8617.
mdb_catalog.wt index-c4@3af3f-d17c-464a-ad8d-a2ad9a®9fceb.

index-dc@e9b87-2357-4884-a901-c79ef5bfaf83.
collection-68+1796f-99b@-468c-8963-1f5bledlabad. index-e58e2f62-dB8cb-40a5-8611-28aff5de676¢.
collection-682dd6b6-9119-442a-abbd-3f5e6b4b8f096.
collection-9540571f-26e6-48d6-b720-cee8ab60467C. mongod . lock
collection-b4e@dlea-d52b-44d3-8486-674bb616c398. sizeStorer.wt
collection-ddc31ec6-8318-45c6-ba84-adBae75e5800. storage.bson
sio@PC-01: %

Apres suppression du conteneur, on relance une nouvelle instance de 1’image :

kEl

cio@PC-01: $ docker run -d --name mongodb2 -p 27017:27017 -e MONGODB_INITDB_ROOT_ USERNAME=sio -e MONGODB_INITDB
ROOT_PASSWORD=passwordl1234 -v /home/sio/data:/data/db mongodb/mongodb-community-server:latest
812022d73560279ce8a2f5edcac713bb45c6ed9abedccchf89b183F69226af

sio@PC-01: %

B Windows PowerShell

PS C:\Users\phbou> mongosh mongodb://sio:passwordl234@localhost:27017
Current Mongosh Log ID: 69ad8687e6L4db38d6a7c2906
Connecting to:

Using MongoDB: 8.2.5
Using Mongosh: 2.7.0

For mongosh info see: https://www.mongodb.com/docs/mongodb-shell/

The server generated these startup warnings when booting

2026-03-08T14:20:18.427+00:00: Using the XFS filesystem is strongly recommended
with the WiredTiger storage engine. See http://dochub.mongodb.org/core/prodnotes—
filesystem

2026-03-08T14:20:19.362+00:00: For customers running the current memory allocat
or, we suggest changing the contents of the following sysfsFile

2026-03-08T14:20:19.362+00:00: For customers running the current memory allocat
or, we suggest changing the contents of the following sysfsFile

2026-03-08T14:20:19.362+00:00: We suggest setting the contents of sysfsFile to
0.

2026-03-08T14:20:19.363+00:00: We suggest setting swappiness to © or 1, as swap
ping can cause performance problems.

test> use( );
switched to db ma_bdd
ma_bdd> db.etudiants.find();
[
{
_id: ObjectId(
nom:
prenom:
}
]
ma_bdd> exit
PS C:\Users\phbou>

La persistance a bien été gérée.
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@ dockerdesktop persona Qsearch [cukk] @

@ A new version of Docker Desktop is available. Update x
o Ask Gordon Volumes Give feedback @
© Containers
% Images Q = (1D
£ Volumes
Name Created Size Actions
& Kubernetes O
£ Builds [0 ©  027081e92124d73dcob8112df4159¢35dch33955 7 days ago 2018MB [ W
©  Docker Hub 0O ® bed0f50fba3ad25053f111767266552f6cfadf5bft 2 seconds ago OBytes () W
) Docker Scout -
0O O] mon_volume_mongodb 7 days ago 2004MB OF W
& MCP Toolkit €EED
®  vscode 24 hours ago 2783MB [
Models O 9 O W
&» Extensions
L] sio@pc-01: ~ = O X

docker rm -fv mongodb2

docker ps
E OMMAND CREATED S ) PORTS NAMES
$ docker ps
TMAGE COMMAND CREATED
PORTS S

mcr.microsoft. co eve aine hon : .14-trixie "/bin/sh -c¢ "echo Co.." 24 hours ago

hours ago

docker.desktop Persona Q search [cukk] @
@ A new version of Docker Desktop is available. Update X

& Ask Gordon Volumes  Give feedback
@ Containers
3 Images Q = (@
&  Volumes

Name ™ Created Size Actions
Kubernetes O
£ Builds O ©  027081e92124d73dcob8112df4159¢35dch33952 7 days ago 2018MB (B W
@  Docker Hub O O mon_volume_mongodb 7 days ago 2004MB (O W
[ Docker Scout =

vscode ours ago . H

O ® d 24h 2783MB O T

&  MCP Toolkit €319
Models
&» Extensions

12. Utiliser un conteneur Docker et Visual Studio Code.

=> L’objectif est d’utiliser ’extension Dev Containers de Visual Studio Code pour développer au
sein d’un conteneur Docker car les développeurs doivent pouvoir travailler sur n’importe quel
projet sans avoir a installer ou configurer leurs machines au préalable.

En I’occurrence, vous travaillez actuellement avec un projet Python qui doit afficher un tableau
de produits.

= Installez Visual Studio Code si ce n’est pas déja fait :
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<+ Téléchargements X +
€ T™ C J > Téléchargements > Rechercher Q
® Nouveau ~ T Trier ~ ves I Détails
< Accueil Nom
P Galerie ~ Aujourd'hui
> @ OneDrive - Personal Git-2.53.0-64-bit

»{J vSCodeUserSetup-x64-1.110.1
= Vérifiez que Docker Desktop soit bien en cours d’exécution sur votre ordinateur.

= Quvrez une nouvelle instance de Visual Studio Code :

EXPLORER ) Welcome X

OPENED
You have not yet opened a folder.

Open Folder

Visual Studio Code

Editing ved

You can clone a repository locally.

Start Walkthroughs

Clone Repository ~
1) el X Get started with VS Code
Customize your editor, learn the basics, and
start coding

To learn more about how to u
source control in VS Code

Q  Learn the Fundamentals
Gene

Recent

> OUTLINE

~  Show welcome page on startup
> TIMELINE -

= Copiez ’'URL du projet mslearn-python-products qui nous servira d’exemple :

https://github.com/MicrosoftDocs/mslearn-python-products
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&« C @ O Ey github.com/MicrosoftDocs/mslearn-python-products B % E

O Platform  Solutions ¥ Resources ¥ Open Source ¥ Enterprise ¥ Pricing Search or jump to...

& MicrosoftDocs / mslearn-python-products  pubic L Notifications | % Fort

<> Code () Issues 3 7 Pullrequests 2 () Actions [ Projects @ Security |~ Insights

¥ main ~ # 1Branch © 0Tags Q Gotofile About

MSLearn sample code

ﬁ burkeholland Merge pull request #10 from olguzzar/main &3 146413 - 2 years ago {9 11 Commits
0 Readme
data initial commit 6 years ago &5 CC-BY-4.0, MIT licenses found
& Code of conduct
templates initial commit 6 years ago
&8 Security policy
[ gitignore initial commit 6 years ago A Activity
[ CODE_OF CONDUCT.md initial commit 6 years ago & Custom properties
¥% 36 stars
[ uCensE initial commit 6 years ago ® 18watching
[ LICENSE-CODE initial commit 6 years ago ¥ 342 forks
Report repository
[ READMEmd initial commit 6 years ago
[ SECURITY.md initial commit 6 years ago Releases
O app.py initial commit 6 years ago No releases published
D requirements.txt Update requirements.txt 3 years ago

Packages

= Dans VS Code, sélectionnez Clone Repository ou appuyez sur F1 pour rechercher Git :
Clone :

File Edit Selection View Go

ONTROL : Show Git Output recently used 83 X

Dev Containers: Clone GitHub Pull Request in Container Volume...

In order to use Git features, you can ope ,
N y 3 wewowt to (Detached)...

folder containing a Git repository or
from a URL. one
I0Ne (Recursive)

Open Folder Close All Unmodified Editors
ympare with Worl

Clone Repositol - ;
e : Initialize Repository

To learn more about how to us - Open All Changes
source control in VS Code

: Open Repository
Open Staged
: Toggle Git Blame Editor Decoration

: Toggle Git Blame Status Bar Item

= \fiocws Ctach

= (Collez’URL :
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File Edit Selection View Go

https://github.com/MicrosoftDocs/mslearn-python-products

BlosbE i Clone from URL https://github.com/MicrosoftDocs/mslearn-python-products

) @ Clone from GitHub
In order to use Git features, you can opei

folder containing a Git repository or clone
from a URL.

Open Folder

Clone Repository

To learn more about how to us
source control in VS Code 1

= Sélectionnez un emplacement sur votre disque ou le projet va étre cloné
)Q Choose a folder to clone https://github.com/MicrosoftDocs/mslearn-python-products into
&« v > Documents > Projets_B1 hd C Rechercher dans : Projets_B1 P
Organiser ~ MNouveau dossier = - o
N Accueil Nom Modifie le Type Taille

@5 OneDrive - Persor A - -

Aucun élément ne correspond a votre recherche.

& Bureau

| Téléchargemer

— Documents

P9 Images

J Musique

id videos
B1sem4

B1sem3

Dossier: Projets_B1

Select as Repository Destination Annuler

visual >tudio Loge

o Would you like to open the repository?

Open in New Window Cancel
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Do you trust the authors of the files in this folder?

Code provides features that may automatically execute files in this
folder.

If you don't trust the authors of these files, we recommend to continue
in restricted mode as the files may be malicious. See our docs to learn
more.

C:\Users\phbou\Documents\Projets Bl\mslearn-python-
products

~| Trust the authors of all files in the parent folder ‘Projets_B1'

Yes, | trust the authors Mo, | don't trust the authors

Trust folder and enable all features Open folder in restricted mode

Le projet est maintenant ouvert dans Visual Studio Code :

File Edit Selection View Go - Q. mslearn-python-products

l LD EXPLORER app.py X

“ MSLEARN-PYTHON-PRODUCTS app.py > ..
~ data 1 from flask import Flask
from flask import render_template

{} productsjson
import json

Vv templates

> index.html app = Flask(__name_ )

.gitignore
app.py @app.route (/")
CODE_OF_CONDUCT.md index():
fl LICENSE with open('data/products.json’) as f:
= LICENSE-CODE data = json.load(f)
+
READMEmd return render_template('index.html', products=data) I +
= requirements.txt
SECURITY.md if _name_ == "_ main_ ":
app.run(debug= ) Build with Agent

PROBELEMS  TERMINAL - B powershen A +~ @M W -

PS C:\Users\phbou\Documents\Projets B1\mslearn-python-products>

Build Workspace  Show Config
app.py
Pescribe what to build next

> OUTLINE + Ov @v Amwv T8
= > TIMELINE

£omain ) ®oA0 Downloading update... In1,Col 1 Spacess4 UTF-8 CRLFE  {} Python €3 &Selecllmeﬁremr Selectwmtﬁler 1

Vous pouvez ignorer I’avertissement sur la sélection d’un interpréteur Python.
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mslearn-python-products X +

& ™ (@] () > Documents > Projets Bl > mslearn-python-products >
(® Nouveau ~ N, Trier ~ = Afficher ~ “ee
N Accueil Nom Modifie le Type Tai
IR Galerie git 10/03/2026 22:21 Dossier de fichiers
@ OneDrive - Personal data 10 2026 22:19 Dassier de fichiers
templates Daossier de fichiers
BN Bureau ] .gitignore 26 22:19 Fichier source Git l... 7 Ko
e 12026 22:19 Fichier source Pyt <)
£ Téléchargements 2| app 2026 22:19 chier source Pyth... 1 Ko
|¥] CODE_OF_CONDUCT 26 22:19 Fichier source Mar... 1 Ko
— Documents
[j LICENSE 2026 22:19 Fichier 19 Ko
P9 Images _ ] o
[j LICENSE-CODE /2026 22:19 Fichier 2 Ko
@ Musique [¥] README 10/03/2026 22:19 Fichier source Mar... 3 Ko
d Videos =l requirements 10/03/2026 22:19 Document texte 1 Ko
Blsem4 |¥] SECURITY 10/03/2026 22:19 Fichier source Mar.. 3 Ko
B1sem3

»  Sélectionnez 1’icone Extensions afin d’installer 1’extension Dev Containers (« conteneurs de
développement »).

=>» L'extension Dev Containers vous permettra d'exécuter Visual Studio Code a l'intérieur d'un
conteneur Docker.

=>» Vous bénéficierez des commandes Dev Containers dans VS Code.

File Edit Selection View Go
EXTENSIONS: MARKETPLACE
dev containers

@37.2M
nsid...

Dev Containers

Install

Dev Containers Notifier

aend native m

Install
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a2

Edit Selection View G . mslearn-python-products

EXTEN RKETPLACE ; py B Bdension: Dev Containers X

dev containers

Dev Containers
Microsoft @ n o 37,252,681
L & 8 & g%

Open any folder or repository inside a Docker container
Dev Containers Notifier @K and take advantage of Visual Studio Code's full feature

Dev Containers

&_ send native 2 set.

Install
Switch to Pre-Release Version Disable Uninstall

p ®8aM W45

>< i

S ft Install

+ Auto Update £33

DETAILS
EV Business Central D... ¢®2K W5

. - Marketplace
nstall - -
Visual Studio Code Dev it me

Containers

containers

Version 8.447.0

The Dev Containers extension lets you use a C Published 7 years ago

er as a full-featured development Last AdEEemE

SE local Conteneur

Exposéi(s)
Port

Debogueur

= Vous allez ajouter un conteneur de développement a un projet Python et I’exécuter sur votre
propre ordinateur, méme si Python n’est pas installé.

= Appuyez sur F1 pour ouvrir la palette de commandes

= Tapez add dev container et sélectionnez Dev Containers: Add Dev Container Configuration
Files.

6

>add dev cc:ntainerl

EXPLORER Dev Containers: Configuration Fil... recently used £3 X

“ MSLEARN-PYTI Dev Containers: Explore a Volume in a Dev Container...

v data Dev Containers: New Dev Container...

{} productsjs Dev Containers: Try a Dev Container Sample...

v templates

Ceci présente la liste de Mod¢eles de conteneur de développement. Les modeles contiennent les
fichiers sources nécessaires pour configurer un environnement de développement complet pour la
pile technique spécifiée.
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= Sélectionnez Add configuration to workspace.
Add Dev Container Configuration Files

EXPLORER

6

~ MSLEARN-PYTI Add configuration to workspace

“ data

This allows you to share the configuration with others via source control

This allows you to share the configuration with others via source control

Add Dev Container Configuration Files

EXPLORER.

6

b - -
MSLEARN-PYTl  pocker outside of Docker Compose de

v data

Access your host's Docker in

{} productsjs Kubernetes - Local Configuration devcontainers (2}
™ templates al {or remote) Kubernetes cluster
indexhtml . ermetes - Minikube-in-Docker devcontainers 3
.gitignore e e
app.py
CODE_OF_C
LICENSE
LICENSE-CC

README.mc

Access an embedded m ce from inside a dev container. Includ...

Miniconda (Python 3) devcontainers &)

n Python 3. Installs dependencies from

Develop Miniconda
Miniconda & PostgreSQL (Python 3) devcontainers 3

Develop Miniconda

dpplications

& PostgreSQL applications in Python 3. Installs depend...

Python 3 devcontainers {3 ®

requiremen Develop Python 3 applications.

SECURITY.m Python 3 & PostgreSQL devcontainers &

Add Dev Container Configuration Files

EXPLORER

D
L_ “ MSLEARN-PYTI 3.14-trixie (default)
“ data 3-trixie
{} productsjc 3.13-trixie
3.12-trixie

3.11-trixie

v templates
index.html
.gitignore 3.10-trixie
app.-py 3-bookworm

CODE_OF_C 3.14-bookworm

LICENSE
LICENSE-CC
README.mc

requirement

B1-SEM4

3.13-bookworm
3.12-bookworm
3.11-bookworm

3.10-bookworm

Chapitre 4 - Page 55




Select Features

@ EXPLORER. Select additional features to insta

“ MSLEARN-PYTI .«config/ devcontainer-config

v data Synchronize configuration files from .config/ to devcontainer workspa

{} products.s NET Aspire dotnet
v templates Installs .NET Aspire. See https:
index html NET CSharpier nikiforovall

.gitignore Installs the CSharpier. See: https://«
app-py NET User Secrets Persistence daniellir
CODE_OF_C Preserves .N

ﬁ LICENSE 1Password CLI flexwie
LICENSE-CC 1Password CLI
README.mc A Remote Shell Scripts Runner wow-matt
requirement A feature to load and run remot

SECURITY.m -matt
commands, such as apt-g

Optional Files/Directories

@ EXPLORER Include the following optional f

' MSLEARN-PYTI .github/dependabot.yml
v data

{} productsjson

= Un nouveau dossier nommé « .devcontainer » a été ajouté au projet. Développez ce dossier : il
contient un fichier devcontainer.json.

P

File Edit Selection View Go - &= Ol mslearn-python-products

LD EXPLORER {} devcontainerjson U X

™ MSLEARN-PYTHON-PROD... .devcontainer > {} devcontainerjson > ...
v .devcontainer 1
{} devcontainer.json
v data
"name”: "Python 3",
{} products.json
~ templates “image“: “mcr.microsoft.com/devcontainers/python:3-3.14-trixie”
index.html
.gitignore
app-py
CODE_OF_CONDUCT....
fi LICENSE
LICENSE-CODE
README.md
requirements.txt

SECURITY.md
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=>» Ouvrir le projet dans un conteneur

= Appuyez sur F1 pour ouvrir la palette de commandes, tapez reopen in container et sélectionnez
Dev Containers: Reopen in Container dans la liste des options disponibles.

>reopen in container

@ BRI Dev Containers: recently used £33 X
“ MSLEARN-PYTI Dev Containers: Rebuild and ther commands

v devcontainte Dev Containers: Rebuild Without Cache and
{} devcontair View: Reopen Closed Editor Ctrl + Shift + T  similar commands

v data View: Reopen Editor with Text Editor

Le conteneur commence la génération. La génération initiale peut prendre quelques minutes, car une
nouvelle image doit étre extraite et générée sur votre machine.

= Examinez I’indicateur distant en bas a gauche de VS Code : il affiche a présent « Dev Container:
Python 3 ».

@ EXPLORER {} devcontainerjson U X

~ MSLEARN-PYTHON-PROD... .devcontainer > {} devcontainerjson > ...
v .devcontainer 1
{} devcontainerjson
2 data “name™: “"Python 3",
> templates
-gitignore "image": "mcr.microsoft.com/devcontainers/python:3-3.14-trixie"
app.py
CODE_OF_CONDUCT....
LICENSE
LICENSE-CODE
README.md
requirements.txt
SECURITY.md

TERMINAL == ’ bash - mslearn-python-products +" m @

$ (]

> OUTLINE
> TIMELINE
=> Inspecter le conteneur
= Quvrez le terminal intégré dans Visual Studio Code.

= Exécutez la commande suivante pour vérifier que Python est installé :
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python —version

= Exécutez la commande suivante dans le terminal pour installer les dépendances Flask nécessaires
a I’exécution du projet :

pip3 install --user -r requirements.txt

TERMINAL 2

$ python --version

Python 3.14.2
-3

% pip3 install --user -r requirements.txtiNOT/ERRTILY =10 RESRVET- N ol o=l (Fil =) (g S e

Collecting Flask==2.3.3 (from -r requirements.txt (line 2))

Downloading flask-2.3.3-py3-none-any.whl.metadata (3.6 kB)

Collecting Werkzeug>=2.3.7 (from Flask==2.3.3->-r requirements.txt (line 2))
Downloading werkzeug-3.1.6-py3-none-any.whl.metadata (4.0 kB)

Collecting Jinja2>=3.1.2 (from Flask==2.3.3->-r requirements.txt (line 2))
Downloading jinja2-3.1.6-py3-none-any.whl.metadata (2.9 kB)

Collecting itsdangerous>=2.1.2 (from Flask==2.3.3->-r requirements.txt (line 2))
Downloading itsdangerous-2.2.@-py3-none-any.whl.metadata (1.9 kB)

Collecting click>=8.1.3 (from Flask==2.3.3->-r requirements.txt (line 2

* Entrez la commande suivante dans le terminal pour exécuter le projet :

python app.py

File Edit Selection View Go Run Terminal Help <« Q. msleam-python-products [Dev Container: Python 3 @ desktop-linux]

@ EXPLORER
~ MSLEARN-PYTHON-PRODU...
Flask

i render_template

{} productsjson o = Fles(_ e
Vv templates
> index.html @app.route("/™)
.gitignore def index()
with open('data/pr .json') as f:
data load(f)

return render_template('index.html’, products=data)

if _ name__ i
app.run(debug=Tr

TERMINAL

[ 1 A new release of pip is available: ->
- $ python app.py
* Serving Flask app 'app’
* Debug mode: on

* Running on http://127.8.0.1:5080
Press CTRL+C to quit
* Restarting with stat
* Debugger is activel
* Debugger PIN: 570-525-548
127.6.0.1 - - [@7/Mar/2026 15:01:37] "GET / HTTP/1.1" 200 -
> TIMELINE 127.0.0.1 - - [07/Mar/2026 15:01:38] "GET /favicon.ico HTTP/1.1" 484 -
>( Dev Container: Python 3 @ desktop-linux ' main* C )0 A2 W 2 @ Burke Holland (5 ago) Ln1, Col 24

> OUTLINE

= Montrez que application web Python avec Flask s’est bien exécutée sur votre machine en
saisissant http://127.0.0.1:5000 depuis votre navigateur :
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Products Viewer X |+ v — O X

< > C @ O DO nttp://localhost:5000 X 9y Y B @ connexion 3

Products

Name Brand Price Units in
Stock

Single red garden gnome Home & Pro 56 98
tools

Two red garden gnomes Home & Pro 92 4
tools

One sat gnome Home & Pro 34 34
tools

One sat on shoe gnome Home & Pro 54 54
tools

One barrow gnome Home & Pro 29 23
tools

One glasses gnome Home & Pro 54 94
tools

One smiling gnome Home & Pro 43 45
tools
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EXPLORER.

D
L “ MSLEARN-PYTHON-PRODU...
v .devcontainer
{} devcontainer.json
v data
{} productsjson
v templates
> index.html
.gitignore
app.py
CODE_OF_CONDUCT.md
LICENSE
LICENSE-CODE
README.md
requirements.txt

SECURITY.md

File Edit

B

Selection View Go Run

EXPLORER

vMSLEA.. (@ B8 C O
v .devcontainer
{} devcontainerjson
v data
{} products.json
v templates
< index.html
.gitignore
app.py
CODE_OF_CONDUCT.md
LICENSE
LICENSE-CODE
README.md
requirements.txt
SECURITY.md

B1-SEM4

templates > <

{} productsjson X

data > {} productsjson > ...
1

"name”: "Single red garden gnome”,
"price": 56,
"brand” :

"name™: “"Home & Pro
3

"stockUnits": 98

"name”: "Two red garden
"price": 92,
"brand” :

"name™ :

gnomes"”,

"Home & Pro
;]

"stockUnits": 4

"name”: "One sat gnome",
"price": 34,
"brand” :

"name™: “Home & Pro tools"

Terminal Help < Q. msleam-python-products [Dev Container: Py

> index.htm!l X

index.html > ...
html lang="en"
div id="app"
section class="section”
div class="container”

h>Name</th
1>Brand</th
h>Price</th
h class="has-text-centered”>Units in Stock</th

{% :For product in products %}

h:[.{pr'oduct.name}}

{{product.brand.name}}
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@ docker.desktop  persona Qsearch [cwek] @ & © &

@ A new version of Docker Desktop is available. Update XX

Ask Gordon D Images  Give feedback (@

=)
© Containers

o Local My Hub

{3 Images

& Volumes —
179 GB/2.99 GB inuse ©images Last refresh: 4 hours ago O

)  Kubernetes @

& Builds Q search = ([

@  Docker Hub

@  Docker Scout O Name Tag Image ID Created Size Actions

R MCP Toolkit (0 © mongodb/mong latest 986445061557 6 days ago 26368 [ i w

%  Models -
O O ubuntumodif 1.0 c468643¢70dd 7 days ago 117.36 MB > \0}

&»  Extensions O O nginx latest 0236ee02dcbe 11 days ago 239.92 MB > W
O O ubuntu latest d1e2e92c075¢ 25 days ago 119.26 MB > w
O O hello-world latest ef54e839ef54 7 months ago 25.9KB > W
O ®  mcrmicrosoft.c 3-3.14-trixie 99bf0ccea2s7 1 month ago 2.43 GB > O

%docker.desktop PERSONAL QSearch [cul+k] @ P &

@ A new version of Docker Desktop is available. Update b 4

Ask Gordon Containers Give feedback @

o
@ Containers

o Images Container CPU usage Container memory usage Show charts
22.84% / 800% (8 CPUs availa 1.4GB / 7.44GB

& Volumes

{ Kubernetes
Q Ssearch []D I Only show running containers

22 Builds

@  Docker Hub O Name Container ID Image Port(s) Actions w

©  Docker Scout L i . -
O [ ] xenodochial_lic b21963d298d8 devcontain 8 W o

& MCP Toolkit

& Models

£» Extensions
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