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#1 Installing Docker on windows machine
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System Requirements for WSL

Install WSL (Windows Subsystem for Linux) on windows 10 or 11 — System requirements:
https://learn.microsoft.com/en-us/windows/wsl/install#fprerequisites
You must be running Windows 10 version 2004 and higher (Build 19041 and higher) or Windows 11

About Windows >
Search  Apps Documents  Web More ¥ X

| winver ! . My machine is .-

Run command .

running 20H2
Search the web : ) i Microsoft Windows
winver

) build 19045 so it is Version 22H2 (05 Build 19045, 4730)

/O winver - See more search results > Run command ) ft . Il righ d
h . h th an th e & Microsoft Corporation. All rights reserved.
£ winver windows 10 > Ig er
. . . The Windows 10 Home operating system and its user interface are
£ winversion > T Open minimum protected by trademark and other pending or existing intellectual property
= S . d 10 rights in the United States and other countries/regions.

p winver windows 11 > QO Run as administrator W| n OWS

. U Open file location .
£ winver command > req uirement
£ winvert > This product is licensed under the Microsoft Software Licence
o Terms to:

winver'r >
eliott_w_farmer@yahoo.co.uk

L winver run >
A2 winverifytrust >

and codenamed "20H1") is the ninth major update to Windows

/ Type Winver in the startbar “Windows 10 May 2020 Update (also known as version 2004

o S ~ w9 00 - % 10. It carries the build number 10.0. 19041”



https://learn.microsoft.com/en-us/windows/wsl/install#prerequisites

Manual Installation of WSL (1)

https://learn.microsoft.com/en-us/windows/wsl/install-manual

Step 1: Open PowerShell as Administrator (Start menu > PowerShell > right-click > Run as
Administrator) and enter this command:

PS C:\Windows\system32> dism.exe /online /enable-feature /featurename:Microsoft-Windows-Subsystem-Linux
/all /norestart

Deployment Image Servicing and Management tool
Version: 10.0.19041.3636

Image Version: 10.0.19045.4780
Enabling feature(s)

The operation completed successfully.
PS C:\Windows\system32>


https://learn.microsoft.com/en-us/windows/wsl/install-manual

Manual Installation of WSL (2)

Step 2: Check requirements for running WSL 2

To update to WSL 2, you must be running Windows 10...

* For x64 systems: Version 1903 or later, with Build 18362.1049 or later.
* For ARM64 systems: Version 2004 or later, with Build 19041 or later.

Step 3: Enable Virtual Machine feature

Before installing WSL 2, you must enable the Virtual Machine Platform optional feature. Your machine will
require virtualization capabilities to use this feature. Open PowerShell as Administrator and run:

PS C:\Windows\system32> dism.exe /online /enable-feature /featurename:VirtualMachinePlatform /all
/norestart

Deployment Image Servicing and Management tool
Version: 10.0.19041.3636

Image Version: 10.0.19045.4780

Enabling feature(s)

The operation completed successfully. Restgrt ycl)lur machine to complete the
PS C:\Windows\system32> WSL install and update to WSL 2.


https://learn.microsoft.com/en-us/windows/wsl/troubleshooting#error-0x80370102-the-virtual-machine-could-not-be-started-because-a-required-feature-is-not-installed

Manual Installation of WSL (4)

Step 4: Download the Linux kernel update package

The Linux kernel update package installs the most recent version of the WSL 2 Linux kernel for running WSL inside
the Windows operating system image. (To run WSL from the Microsoft Store, with more frequently pushed
updates, use wsl.exe --install or wsl.exe --update.).

WSL2 Linux kernel update package for x64 machines

Run the update package downloaded in the previous step. (Double-click to run - you will be prompted for elevated permissions,
select 'yes' to approve this installation.) Once the installation is complete, move on to the next step - setting WSL 2 as your
default version when installing new Linux distributions. (Skip this step if you want your new Linux installs to be set to WSL 1).

Step 5: Set WSL 2 as your default version

Open PowerShell and run this command to set WSL 2 as the default version when installing a new Linux
distribution:

PS C:\Windows\system32> wsl --set-default-version 2

For information on key differences with WSL 2 please visit https://aka.ms/wsl2
The operation completed successfully.

C:\Windows\system32>


https://wslstorestorage.blob.core.windows.net/wslblob/wsl_update_x64.msi

Manual Installation of WSL (6)

Step 6: Install your Linux distribution of choice

Open the Microsoft Store and select your favourite Linux distribution. The link in the Microsoft article does not

point to the store so | opened it from the windows start button typing in store. In store | searched for “Ubuntu”.

Then select the “Get” button to download the package.

When the installation is
complete, from the store,
| click the "open” button.

The first time you launch
a newly installed Linux
distribution, a console
window will open and
you'll be asked to wait
for a minute or two for
files to de-compress and
be stored on your PC. All
future launches should
take less than a second.
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https://aka.ms/wslstore

Manual Installation of WSL (7)

Step 7: The Ubuntu Linux terminal when opened for the first time prompts me to create a user name and
password.

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: elliott

New password:

Retype new password:

passwd: password updated successfully

Installation successful!

Windows Subsystem for Linux is now available in the Microsoft Store!

You can upgrade by running 'wsl.exe --update' or by visiting https://aka.ms/wslstorepage
Installing WSL from the Microsoft Store will give you the latest WSL updates, faster.
For more information please visit https://aka.ms/wslstoreinfo

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.10.16.3-microsoft-standard-WSL2 x86_64)

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

This message is shown once a day. To disable it please create the
/home/elliott/.hushlogin file.
elliott@DESKTOP-U93252R:~$



Install docker desktop for windows

https://docs.docker.com/desktop/install/windows-install/

*WSL version 1.1.3.0 or later.
*Windows 11 64-bit: Home or Pro version 21H2 or higher, or Enterprise or Education version 21H2 or higher.
*Windows 10 64-Dbit:
« We recommend Home or Pro 22H2 (build 19045) or higher, or Enterprise or Education 22H2 (build
19045) or higher.
e Minimum required is Home or Pro 21H2 (build 19044) or higher, or Enterprise or Education 21H2 (build
19044) or higher.
*Turn on the WSL 2 feature on Windows. For detailed instructions, refer to the Microsoft documentation.
*The following hardware prerequisites are required to successfully run WSL 2 on Windows 10 or Windows 11.:
« 64-bit processor with Second Level Address Translation (SLAT)
« 4GB system RAM
« Enable hardware virtualization in BIOS. For more information, see Virtualization.
For more information on setting up WSL 2 with Docker Desktop, see WSL.

| installed the downloaded .exe and created an account to open Docker desktop


https://docs.docker.com/desktop/install/windows-install/
https://docs.microsoft.com/en-us/windows/wsl/install-win10
https://en.wikipedia.org/wiki/Second_Level_Address_Translation
https://docs.docker.com/desktop/troubleshoot/topics/#virtualization
https://docs.docker.com/desktop/wsl/

Opening Docker Desktop

P (Q Search for images, containers, volume... e & &
@ Containers Containers cie feedback
ij Images
() Volumes
ﬁ Builds
o Ll

Docker Scout

v
i)

Extensions

Your running containers show up here

A container is an isolated environment for your code

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

2 mins 6 mins

View more in the Learning center

B —p— B RAM 2.71 GB CPU0.25% Disk —— GE avail. of —— GB sera >_ Terminal v v4.33.1 (CR




#2 Docker Images & Containers

What are Docker Images & Containers?

Docker Images & Containers

Docker image components




What are Docker Images & Containers?

Docker Images are like blueprints for containers
and contain the following stored inside them:

Image

*Runtime environment

 Application code

* Any dependencies

 Extra configuration (e.g. env variables)
« Commands

Images also have their own file system which is
independent of the computer. Images are read
only which means that once it is created it
cannot be changed. If you need to change
something about an image then you need to
create a new image.

Container

*Runtime instance of our image
Run

*Runs our application

Containers are runnable instances of those images.
When we run an image it creates a container which
is a process which runs our application as per
outlined in the image so it will have the correct
runtime environment, application code,
dependencies and extra config.



Docker Images & Containers

Isolated Process

Container

*Runtime instance of our image

*Runs our application

Containers are an isolated process meaning that they run independently
from any other process on the computer so it is a bit like our applications
being run in in it's own box somewhere on our computer.

| can therefore make an image that contains everything | need to make
that application run packaged inside of it. (the OS, the NodelS version or
python version, dependencies, source code etc)

Then | can run that image to create a container to run my application and it
does not matter what version of NodelS or Python or whatever it is that |
am using for the application that's installed on my computer because it's all
running inside the container.

Because the image has the correct versions of everything inside it for it to run. This means that | can just share
the docker image with anyone that needs to run the application independent of what versions they have
installed on their computer because that is all prepacked inside the image.

This means that the image can be run anywhere such as another computer or production server.



Docker image components

Images are made up of several "layers" where each layer adds something else to the image incrementally so
the order of the layers does matter. Normally we start with a parent image

Dependencies

Source Code

Parent Image

Parent Image: Describes the OS & sometimes the runtime environment.

So we could have a specific parent image that has NodelS 17 on a Linux distro.
This parent layer in itself is a premade docker image so we are just creating a
new image on top of the parent image. It usually contains a light operating
system and runtime environment.

The next layers that we build on top of that parent image can be anything
else that we would add to our image such as copying source code to the
image and dependencies.

Parent images can be found at docker Hub which is like git hub but contains an an online repository of images

https://hub.docker.com

Lets say that we want an image that runs NodelS then the initial layer of our image would be a parent node

image.


https://hub.docker.com/

#3 Parent Images

Parent images from Docker Hub

Docker Parent image pull

Docker Parent Image Details

Docker Pull command

Docker Hub Images

Run Docker Image

Run Docker image Container

Docker desktop Image status

Docker exited status

CLI to Running Container

& Docker hub

CLI commands in Docker image OS and application




Parent images from Docker Hub

In docker hub | run a search for Node which returns multiple results. | can
filter results to only show official Docker Images.

< > O 4 8 hubdockercom/search = [l + & searchEcosiz hd % ﬂ

v dockerhub Explore Repositories Organizations

Filters (1} Clear All 1 -2 of 2 results for node. Best Match o

Docker Official Image =

Products
[ images node () 1B+ - 10K+ | Pulls: 8,745,231
Last week
() Extensions nede Updated 11 days ago

Mode.js is a JavaScript-based platform for server-side and networking applications. o

(] Plugins Docker
OffiCiaI LAMGUAGES & FRAMEWORKS
Trusted Content |mage

Docker Official Image

() €@ verified Publisher iojs CJ +10M+ - 3143 Pulls: 202

III
EEEEE Last week
d Updated 7 years ago s
(] @ sponsored 0ss DEPRECATED; use "node" instead —‘/\/—\

Categories

Learn more 5

Learn more 3
[ ] APIManagement

—



Docker Parent image pull

< > c [‘.’_ﬁ B |"|_.1:.dGCker.|:Dm _'.'-':CE = D - q" Search E::.Si_,: - @

“\‘ dockerhub Explore Repositories Organizations

Explore / Official Images / node

To download an image we
“PULL" it using the command

n0de €9 Docker Official Image - 4 1B+ - {y10K+
n ‘ d c : Mode.js is a JavaScript-based platform for server-side and networking applications. docker pull node m

LANGUAGES & FRAMEWORKS

Overview Tags

Quick reference Recent Tags

slim latest current-slim  current-bullseye-slim
+ Maintained by:

The Node.js Docker Team 7 current-bullseye  curremt-bookworm-slim  current-bookworm

current-alpine3.20 current-alpine3.19 current-alpine
+ Where to get help:

the Docker Community Slack (3, Server Fault 3, Unix & Linux (3, or Stack Overflow (3




Docker Parent Image Details

< > C o docker.com

Quick reference

. Maintained by: more details such as TAGS
The Mode.js Docker Team (3

« Where to get help:
the Docker Community Slack 7, Server Fault £7, Unix & Linux 7, or Stack Overflow 7

Clicking on the image reveals

Supported tags and respective Dockerfile links

= 27-alpine3d.19 , 22.7-alpine3.19 , 22.7.8-alpine3.19 ,

. alpine3.19 , current-
alpine3.19 ¢

o« J22-alpine , 22-alpined.28 , 22.7-alpine , 22.7-alpined.28 , 22.7.8B-alpine , 22.

alpine3.?8 , alpine alpined.?® , current-alpine , current-alpine3.28 (7§

current , current-bookworm , latest (3§

« 22, 22-bookworm , 22.7 , 22.7-bookworm , 22.7.8 , 22.7.8-bookworm , bookworm

« 272-bookworm-slim , 22-slim , 22.7-bookworm-slim , 22.7-slim , 22.7.8-bookworm-slim

22.7.8-s1lim , bookworm-slim , current-bookworm-slim , current-slim , slim (3

= 22-bullseye , 22.7-bullseye , 22.7.8-bullseye , bullseye

o 22-bullseye-slim , 22.7-bullseye-slim , 22.7.8-bullseye-slim , bullseye-slim ,
current-bullseye-slim (4

current-bullseye (3

e Z2B8-alpine3.19 , 20.17-alpine3.19 , 268.17.B8-alpine3.19 , iron-alpine3.19 , lts-

Q- search Ecosia -

Recent Tags

slim latest current-slim  curreni-bullseye-slim
current-bullseye  current-bookworm-slim  current-bookworm

current-alpine3d.20 current-alpine3.19  current-alpine

About Official Images

Docker Official Images are a curated set of Docker
open source and drop-in solution repositories.

Why Official Images?

These images have clear documentation, promote best
practices, and are designed for the most commaon use
cases.



Docker Pull command

PS C:\Users\ellio> docker pull node Tags are optional parameters that specify thigs
Using default tag: latest such as the version of the image and the
latest: Pulling from library/node underlying Linux distribution.

903681d87777: Pull complete

3cbbe86a28c2: Pull complete For example we could chose Node version 18
6ed93aa58a52: Pull complete running on alpine (alpine is a light weight Linux
787c78da4383: Pull complete distro). This would give us the optional
436462401185: Pull complete parameters of "18.20.4-alpine".
d59df365b3bf: Pull complete

24505dd295d9: Pull complete It is always better to specify the version of the
catde2261323: Pull complete image otherwise Docker hub will download the
Digest: latest version (default tag).
sha256:54b7a%9a6bb4ebfb623b5163581426b83f0a

b39292e4df2c808ace95ab4cbadaf Docker commands are run in a terminal, i.e.
Status: Downloaded newer image for PowerShell. Note that it does not matter where
node:latest we do the pull from (in this case C:/users/Ellio>)
docker.io/library/node:latest because docker will store the image in a special

PS C:\Users\ellio> place.



Docker Hub Images

& docker desktop Q Search for images, containers, volume... S & o
@ Containers < Images Give feedback 3
I EEJ Images I
Local Hub
&) Vvolumes —
22 Builds
0 Bytes / 0 Bytes in use 1images Last refresh: 4 hours ago O
5
(8] Docker Scout
Extensions Q search = {00
|:] Name Tag Status Created Size Actions
node )
O I — IatAest Unused 12 days ago 11168 [ 0|
Note that the tag is latest Clicking the play button will run
Showing 1 item

the image creating a container



Run Docker Image

This opens up an
expandable dialogue
box with options

Run a new container
node:latest

Optional settings

Container name

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

Ports

No ports exposed in this image
Volumes

Host path Container path

Environment variables

Variable

For now lets
justrunitasis




Run Docker image Container

& docker desktop

PERSONAL

Q) Ssearch for images, containers, volume... S & &

I @ Containers I < Containers cive feedback @
fzj Images
a Volumes Container CPU usage Container memory usage Show charts
ﬁ Builds No containers are running. No containers are running.
{8 Docker Scout
Q) Search DD @= Only show running containers
6» Extensions
O Name Image Status Port(s) CPU (%) Last started Actions
vigilant_w
O node:latest Exited N/A 4secondsago @[> T
aebgcaddf?

In the containers tab we can see
that the Node image is running and
that Docker has given it a name

Showing 1 item




Docker desktop Image status

& docker desktop Q search for images, containers, volume... S & &
@ Containers < ||T'IEgES Give feedback 3
I :E] Images I
Local Hub
& Volumes S——
Builds
JS, Last refresh: 4 hours ago O

1.11 GB/ 0 Bytes inuse | images

A
8, Docker Scout
E:} Extensions Q search = DD
(] Name Tag Status Created Size Actions
node
latest In use 12 days ago 1.11 GB L : T

[:] 675eb396b32b ¥

Note that in the images tab the image
is now showing a status of “in Use”

Showing 1 item



Docker exited status

@ docker desktop () Search for images, containers, volume... @ S & &

@@ Containers Containers cive fesdback @

a Volumes Container CPU usage Container memaory usage Show charts
Builds 0.00% / 800% (2 CPUs available) 12.57MB / 15.19GB
{8 Docker Scout
() Search DD 9 Only show running containers
Extensions
O Name Image Status Port(s) CPU (%) Last started Actions

laughing_s
J @ ... node Running 0% 53secondsage [J ! T
3B5cTa363c

Note that if a newly created container toggles to "exited" status straight after selecting run this is because it has
nothing to do. This is explained here:
https://stackoverflow.com/questions/63305411/docker-container-exits-as-soon-as-i-start-it

Showing 1 item

To get it to remain running use the command docker run -d -it node:<node version> which will create a
new container which will stay running. the old container can be deleted.


https://stackoverflow.com/questions/63305411/docker-container-exits-as-soon-as-i-start-it

CLI to Running Container

/el FERSONAL

() search for images, containers, volume...

e & ©

=0

~n
4
-

L e @

K

&

Containers
Images
Volumes
Builds
Docker Scout

Extensions

Containers

Give feedback 3

Container CPU usage

0.00% / 800% (8 CPUs available)

), Search

[:] Name

laughing_i

[:] @ 385c7a363c node

Image

00

Container memory

12.57MB/15.

View details Show charts

View image packages and CVEs

()} Copy docker run
@» Only show running containers _ )
I »_  0Open in terminal I
) Viewfiles
Status Port(s) ns
|| Pause
Running ) Restart D o

Using the three dots symbol to open a menu, it is possible to enter into the running image

Showing 1 item



CLI commands in Docker image 0OS and application

& docker desktop Q) search for images, containers, volume... S & &
. laughing_davinci
@ Containers . nocleg g STATUS O _
- — Running (12 minutes ago) E-
E_-:-_j Images 385c7a363ci8 5
& Volumes Logs Inspect Bind mounts Exec Files Stats Debug mode Open in external terminal (3
ﬁ Builds
Docker Debug brings the tools you need to debug your container with one click.
. ‘L{. g g y gy Upgrade X
O Docker Scout Requires a paid Docker subscription. Learn more.
E:} Extensions 1s A I
3 L 3 ot i moi fatnhm fat ta? [t atathm L 3o Fed ¥ il o Lo - Lo Q
node .
jelcome to Node.js v22.7.0. ([l
ype "_help" for more information.
-5+ 10 '@'

T
|

If | type Node | can enter into
the node app and run
commands. For example 10 + 5.

Here | can use Linux commands. For example
a LS will show the files of the Linux OS.



#4 Dockerfile

What is a Dockerfile?

How to create a Dockerfile

Install VS Code Docker extensions

Create a Dockerfile (1)
Create a Dockerfile (2)
Create a Dockerfile (3)
Create a Dockerfile (4)

Create an Image with Dockerfile

Verify Image in docker desktop




What is a Dockerfile?

Run commands

Dependencies

Source Code

Parent Image

The unzipped folder of
the lesson App can be
opened in VS Code

Docker images are made up of different layers consisting first of a parent
image with layers on top that customise the image to do what we want.

To do this we need to create a Dockerfile which is like a set of instructions to
docker on how to create these layers on an image.

The dockerfile is a file that instructs Docker how to create the image. It is like
a set of instructions on how to create the image.

To continue we need to download the sample node app where this lesson is in
branch 5. https://github.com/iamshaunjp/docker-crash-course/tree/lesson-5

) File Edit Selection View Go ---

@ EXPLORER see Dockerfile X

vDOCKE.. (R B2 0O & api> Dockerfile
v api 1  FROM node:17-alpine

JS app.js
Dockerfile
~ {} package.json
{} package-lockjson

RUN npm install



https://github.com/iamshaunjp/docker-crash-course/tree/lesson-5

How to create a Dockerfile

File Edit Selection View

|—|—:’j EXPLORER

vDOCKE.. [T B3 U &
~ api
IS appjs
Dockerfile
v {} package.json

{} package-lock.json

Dockerfile X

api »
1

Dockerfile

I.J_-\.
~ docker-crash-course-lesson-5




Install VS Code Docker extensions

)] File Edit Selection View Go --- “— £ docker-crash-course-lesson-5
EXTENSIONS: .. () BS Extension: Docker X

Docker =Y
Docker +-2-2

Docke P 36.9M
i ' Microsoft & microsoftcom | @& 36,900,234 | ek % %k % (94)

Makes it easy to create...
# Microsoft Install Makes it easy to create, manage, and debug containerized applications.

Docker Expl... > 845K Install \/ Auto Update 459
Manage Docker Contal... Tiis extension is recommended based on the files you recently opened.
Jun Han Install

Docker Com... ¢ 458K DETAILS  FEATURES  CHANGELOG  DEPENDENCIES
Manage Docker Comp...

plc2u Install . - .

Docker for Visual Studio Code Categories
Docker Linter @ 242K rate limited by upstream service installs amM
Lint perl, python and/o...

Programming
Languages

Henrik Sj6dh Install The Docker extension makes it easy to build, manage, and deploy containerized 5 o
inters ure

Doder Bxte... < 256K applications from Visual Studio Code. It also provides one-click debugging of Node,js,

Manage Docker Contai...
Jun Han Install . R Resources

p EXFLORER Dockerfile ®
Docker Run D 119K ' OPEN EDITORS 1 UNSAVED ockeriie Marketplace

® 4 Dockerfile . lere poetis.2 Issues

Python, and .NET inside a container.

Start Your docker co nt...
WEBRT

Repository

£ Georgekutty... [install




Create a Dockerfile (1)

File Edit Selection View — £ docker-crash-course-lesson-5

|-|—:’j EXPLORER ves Dockerfile X

v DOCKE... [J B3 U @  api > % Dockerfile > ...
v api FROM node:17-alpine
IS app.s
Dockerfile

~ {1} package.json

COPY .

{} package-lockjson




Create a Dockerfile (2)

File Edit Selection View Go

|-|—:’j EXPLORER

v DOCKER-CRASH-COURSE-...

v api

IS appjs
Dockerfile

v {} package.json

{} package-lockjson

,&

Dockerfile X

api »

Dockerfile > ...
FROM node:17-alpine

WORKDIR /app
COPY .

RUN npm install

I.i_-\.
>~ docker-crash-course-lesson-5




Create a Dockerfile (3)

File Edit Selection View

I—|—:’j EXPLORER

~ DOCKER-CRASH-COURSE-...
“ api
IS appjs
Dockerfile
~ {1} package.json

{} package-lock.json

—

Dockerfile X

api >

Dockerfile > ...
FROM node:17-alpine

WORKDIR /app
COPY .

RUN npm install

CMD [[["node™, ™app.js" ]|

o
> docker-crash-course-lesson-5




Create a Dockerfile (4)

File Edit Selection View Go == o O docker-crash-course-lesson-5

@ EXPLORER wes Dockerfile X

» DOCKER-CRASH-COURSE-...  api > Dockerfile > ...
v api FROM node:17-alpine
IS appjs
Dackerfile

~ {} packagejson

WORKDIR /app
COPY .

{} package-lock.json

RUN npm install

EXPOSE 4060

CMD ["node", "app.js"]




Create an Image with Dockerfile

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-5/api

$ 1s
app.

js Dockerfile package.json package-lock.json

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-5/api
$ docker build -t myapp .

Building 16.4s (10/10) FINISHED

[internal] load build definition from Dockerfile

=> transferring dockerfile: 180B

[internal] load metadata for docker.io/library/node:17-alpine
[auth] library/node:pull token for registry-1.docker.io
[internal] load .dockerignore

=> transferring context: 2B

[1/4] FROM docker.io/library/node:17-alpine@sha256:76e638eb@d73ac5f0b76d70df3celddad941ac63595d44092b625e2c
=> resolve docker.io/library/node:17-alpine@sha256:76e638eb0d73ac5f0b76d70df3celddad941ac63595d44092b625e2c¢

[+]

=>

=> sha256:
=> sha256:
=> sha256:
=> sha256:
=> sha256:
=> sha256:
=> sha256:

1bedfac31d6ale@0ld4e5d45ealaba8f53e5f54b5555ce2c415a65a7041bo74+F
76e638eb0d73ac5fOb76d70df3celddad941ac63595d44092b625e2cd557ddbf
c7bde48048debf58dba50+f8d2ba674854bdf7dfc8c43bd468f19a5212facfdbe
574887231f0872b65eb586f4fde54d5c25c16cde94da3bde8b338cf2af2aceblc
6463b5f3dbb1d524374fd51f430ea4837e794edd1c508bad449f93a86be57cchb
df9b9388f04ad6279a7410b85cedfdcb2208c0av03da7ab5613af71079148139
885e68a88c76190ebf7b390469107ac661410a590df8939c237fa720ca9lefb3

docker:desktop-1linux

45.89MB / 45.89MB
1.43kB / 1.43kB
1.16kB / 1.16kB
6.67kB / 6.67kB
2.34MB / 2.34MB
2.81IMB / 2.81MB
451B / 451B

=> extracting sha256:df9b9388104ad6279a7410b85cedfdcb2208c0av03da7ab5613a171079148139
=> extracting sha256:1bedfac31d6ale@@ld4e5d45ealaba8f53e5f54b5555ce2c415a65a7041bo74f
=> extracting sha256:6463b5f3dbb1d524374fd511430ea4837e794edd1c508bad449f93a86be57cchb
=> extracting sha256:885e68a88c761T90ebf7b390469107ac661410a590d18939c237fa720ca9lefb3
[internal] load build context

=> transferring context: 34.25kB
[2/4] WORKDIR /app

[3/4] COPY .

[4/4] RUN
exporting

npm install
to image

=> exporting layers
=> writing image sha256:25ae2bdc48f6e54e0441b7ed7fa37e2eadb3cdc4446059fdcO5c99f2f9b879db

=> naming

to docker.io/library/myapp

View build details: docker-desktop://dashboard/build/desktop-linux/desktop-linux/wxcrb93b8lhv27ug6lw7wvb2a

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-5/api

0
0
1
0

OO OO WO POPOOONOFRPRFRPPRPOOOFRPROUVIO®O®

.1s
.0s
.8s
.0s
.1s
.0s
.6s
.1s
.9s
.0s
.0s
.0s
.4s
.9s
.6s
.1s
.5s
.1s
.0s
.1s
.0s
.9s
.25s
.25s
.3s
.25S
.0s
.0s

From the VS code terminal (view ->
terminal) | can ensure | am in the
directory where the Dockerfile is
located and run the command
docker build -t myapp .
Where:

-t is adding a tag of a custom name

. hote that the dot at the end of
the command is a relative path to
the Dockerfile.

Note that in the terminal you see
the build process of the image
where each line is essentially a
new layer being added.



Verify Image in docker desktop

Note that the build image process does not add any additional files to the VS code folder because it is created within Docker

=

~ N
€4
L

L e D

r
o,

&

Containers
Images
Volumes
Builds
Docker Scout

Extensions

<

() Search for images, containers, volume... @ S & &

Images Give feedback 3
In Docker Desktop we can see the new image has been created

Llocal  Hub with the custom name of myapp that we assigned using the —t
- tagging.

1.11 GB / 0 Bytes in use 2 images Last refresh: 7 hours ago O

Q search = DD

(] Name Tag Status Created Size Actions
myapp _

O .. B latest Unused 6 minutes ago  173.37MB [ T
25ae2bdcd8f6 O -
node

[:] _ N latest In use 12 days ago 1.116GB [ 0]
675eb396b32b

Showing 2 items




#5 Dockerignore

Why use Dockerignore?

Dockerignore file




Why use Dockerignore?

File Edit Selection View Go --- “— £ docker-crash-course-lesson-6

@ EXPLORER o s app.js X

vDOCKE.. [ B3 U @ api> I5 appjs > ..
v api T 1 const express = require('express

s = _ - Ly '
> node_modules const cors = require('cors')

.dockerignore
)5 appjs
Dockerfile

w {} packagejson

nst app = EXDPESS()

app.use{cors())

{} package_|ock_j50n ann gat{ "'/ { ren rec<t =%

OUTPUT DEBUG CONSOLE  TERMIMAL ORTS bash-api + ~ [[] W

~fDocuments /CODING-LESSONS /12 -Docker/docker-crash-course-lesson-6/api
install

added 52 packages, and audited 53 packages in 1s

2 packages are looking for funding
run ~npm fund® for details

severity vulnerabilities

To address all issues, run:
npm audit fix
» OUTLINE
S TIMELINE Run "npm audit™ for details.




Dockerignore file

File Edit Selection View Go - — 2 docker-crash-course-lesson-6

@ EXPLORER =k .dockerignore X

vDOCKE.. [ B3 O @ api> dockerignore
v api 1 node modules
» node_modules
.dockerignore
IS app.s
Dockerfile
~ {1} packagejson

{} package-lock.json




#6 Starting & Stopping containers

Optional parameters when starting a container

open running container in the browser

Stopping a container in Docker Desktop

running container in the browser

Start Container From Terminal

Show active Docker processes

Stop Container Process from Terminal

Start Container with Port Mapping

Docker ps command

Docker ps -a command

Restart an existing container




Optional parameters when starting a container

Run a new container
myapplatest

In Docker Desktop we can

, . name the container for
Optional settings

Container name e.xar.n.ple myappl_c Wher:e C
myapp1_C signifies that it is a container
A random name is generated if you do not provide one.

Ports

Enter "0” to assign randomly generated host ports.

:4000/tcp

Volumes

Host path Container path

Eanurimmanemn momd ool lan

if | was to visit local port 4000 in the browser then it would
not reach our container unless | map the docker exposed

container port to a local host. If | add this mapping in then “

it maps the browser port to the docker container port.

LW EN ITTY




open running container in the browser

& docker desktop Q) Search for images, containers, volume... S & o

@ Containers Containers sive fesdback @

fzj Images

a Volumes Container CPU usage Container memory ==~ Show charts
2 Builds 0.00% / 800% (8 CPUS available) 12.8MB/ 15,1 @ Viewdetais

CD View image packages and CVEs

,‘
*,

Docker Scout

2%
Q Search 00 @= Only show running containers (3¢ Copy docker run
6» Extensions N
»_  Open interminal
[:] Name Image Status Port(s) By View files ns
laughing_t || Pause
J _ node Exited (137) : W
385c7a363c ) Restart
myapp1_C ; )
myapp:latest  Runnin 5000:4000 (2 (5 Open with browser :
O QB gersorrses MyaDRlatest g SRS G0 - o

Use the three dots than select open in browser Showing 2 items



running container in the browser

W e localhost: 5000 X + _
c I (i} localhost:5000 a <
Pretty print
[ r
L "id": "1v,
"title": "Book Review: The Bear & The Nightingale™
} Note that the URL is localhost on port 5000 as
nidv: "2, . R specified in the port mapping when we run the
"title": "Game Review: Pokemon Brillian Diamond" .
Ts container
L “idv: "3v,
"title": "Show Review: Alice in Borderland®
h
1

If | close the browser the the container remains running.



Stopping a container in Docker Desktop

& docker desktop (Q Search for images, containers, volume... S & &
@ Ccontainers Containers cive eedvack @
ij Images
e Volumes Container CPU usage Container memory usage Show charts
Y Builds 0.00% / 800% (8 CPUs available) 14.59MB / 15.19GB
(&) Docker Scout
(Q search DD @» Only show running containers
Extensions
[:] Name Image Status Port(s) CPU (%) Last started Actions
laughing_i
[:] ~ node Exited (137) 0% 4 hours ago m : Ty
385c7a363¢
myapp1_C | :
- i - A :
J % c6750r754; MYADRIatest  Running 5000:4000 (2 0% 0 seconds ago : 0|
This button will stop a running container
Showing 2 items




Start Container From Terminal

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE . .
Docker images command in the

myapp latest 25ae2bdc48f6  About an hour ago  173MB . _g . .

node latest 675eb396b32b 12 days ago 1.11GB terminal will list all the images

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker run --name myapp_c2 myapp

, , We can run an image by creating a new container
listening for requests on port 4000

and adding optional parameters where:

--name myapp_c2 is the name of the new container

v @ localhost x o+ — O X

M > 9 The Command line says it is listening on port 4000
but when | visit localhost port 4000 in the browser
This site can’t be reached it does not actuaIIy work — No port mapping

localhost refused to connect.




Show active Docker processes

OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS ) bash-api 4+~ [ W

Mew Terminal (Ctn+Shift+ri)

[Alt] Split Terminal (Ctrl+Shift+5)
~{Documents/CODING-LESSONS/12-Docker/docker-crash-course-i1esson-oyapl

% docker images

REPOSITORY TAG IMAGE 1D CREATED SIZE
myapp latest 25ae2bdc48f6  About an hour ago  173MB
node latest 675eb396b32b 12 days ago 1.11GB

~{Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
% docker run --name myapp c2 myapp

listening for requests on port 4000

OUTPUT DEBUG COMSOLE TERMIMAL PORTS + b

bash ap
~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6 bash
% docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
ea997c293d%b  myapp "docker-entrypoint.s.." 13 minutes ago Up 13 minutes  4000/tcp
66759754524 myapp:latest  "docker-entrypoint.s.” 39 minutes ago Up 19 minutes ©.0.0.0:5000->4000/tcp

MNAMES
myapp_c2
myappl C

~{Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

% |




Stop Container Process from Terminal

¥

TERMIMNAL

~{Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

% docker stop myapp c2
myapp_c2

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

% docker stop myappl C
myappl _C

~fDocuments,/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

TERMINAL

~fDocuments/CODING-LESS0NS/12-Docker/docker-crash-course-lesson-6/api

% docker run --name myapp_c2 myapp
listening for requests on port 4000

~fDocuments/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

$ []
@oAo Wo X Minify

1}

Lm 1, Col 1

Spaces: 4

UTF-8

LF

{& Dockerfile

+ -

bash ap
bash

+ L en o x

[ bash api ([ @
bash

@ Go Live @ Prettier [:1




Start Container with Port Mapping

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker run --name myapp_c3 -p 4000:4000 -d myapp
acb60ab7e55a9bbb8bb5694ac05cb5al77d2cfecde5618130098987d633¢cd479

el1lio@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

docker run --name myapp c3 -p 4000:4000 -d myapp

Name of container -p = port mapping -d means that the container is run in myapp is
4000 = Localhost port  yatached mode independently of the the image
4000 = container port terminal so it does not block the terminal

v & localhost4000 X + — O -

<« C (© localhost:4000 a s

Pretty print [

[{"id":"1","title":"Book Review: The Bear & The Nightingale"},{"id":"2","title":"Game Review: Pokemon Brillian Diamond"},
{"id":"3","title":"Show Review: Alice in Borderland"}]



Docker ps command

ell1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

$ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS

NAMES

acb6@a67e55a  myapp "docker-entrypoint.s.." 9 minutes ago Up 9 minutes ©0.0.0.0:4000->4000/tcp
myapp_c3

ell1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker stop myapp c3

myapp_c3

ell1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$

Docker ps only shows active running containers



Docker ps command

ellio@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
S docker ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
acb60a67e55a myapp "docker-entrypoint.s..." 12 minutes ago  Exited (137) 2 minutes ago myapp_c3
€a997c293d9b myapp "docker-entrypoint.s..." 42 minutes ago  Exited (137) 24 minutes ago myapp_c2

66759754524 myapp:latest "docker-entrypoint.s..." About an hour ago Exited (137) 24 minutes ago
myappl C

385c7a363cf8 node "docker-entrypoint.s..." 5 hours ago Exited (137) About an hour ago
laughing_davinci

ellio@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

Docker ps —a will show all containers



Restart an existing container

ellio@DESKTOP-U93252R MINGW®64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

S docker start myapp_c3 i .. . .
myapp_c3 Docker start command will restart an existing container. We do not need to specify

ports because that was previously done when we created the container and is
saved automatically



#7 Docker Layer Caching

Why do we need Docker Layer Caching?

Docker Layer Caching

Docker Layer Caching seen in Build command output

Exploiting Docker Layer Caching

Docker multi-layer Caching seen in Build command output

Exploiting Layer Caching to reduce build time

Verify Layer Cached built image runs in Container




Why do we need Docker Layer Caching?

. . ) ) File Edit Selection View Go
Every line in the docker file kind of represents a

new layer in the image that we are creating Dockerfile ®
Run commands because each line adds something new to the api > % Dockerfile > ...

image. Each line adds something new to the FROM node:17-alpine
Dependencies image.

WORKDIR /app

Each time we add a new line to the Dockerfile
we are essentially changing the image. each
Parent Image new layer creates extra work for docker to do
to create the image.

Source Code

COPY . .

RUN npm install

EXPOSE 4966
Looking at the build process output in the terminal we can see Docker working o |
through each line of the Dockerfile to build the image and see how long it took CMD [“node”, “app.Jjs”]
to complete.




el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker build -t myapp2 .

[+] Building 11.3s (10/10) FINISHED docker:desktop-1linux
=> [internal] load build definition from Dockerfile . .. 0.0s
=> => transferring dockerfile: 134B [1/4] FROM node:16-alp|ne. This is where 0.0s
=> [internal] load metadata for docker.io/library/node:16-alpine . . . 1.7s
=> [auth] library/node:pull token for registry-1.docker.io docker is downloadlng the parent Image 0.0s
=> [internal] load .dockerignore from the docker hub repository. 0.0s
=> => transferring context: 52B 0.0s
=> [1/4] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 3.6s
=> => resolve docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 0.0s
=> => sha256:93b3025fe10392717d06ec0d012a9ffa2039d766a322aac899¢6831dd93382c2 2.34MB / 2.34MB 0.3s
=> => sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 1.43kB / 1.43kB 0.0s
=> => sha256:72e89a86be58c922ed7b1475e5e61151537676470695dd106521738b060e139d 1.16kB / 1.16kB [2/4] FROM WORKDIR 0.0s
=> => sha256:2573171e0124bb95d14d128728a52a97bb917ef45d7c4fa8cfe76bc44aa78b73 6.73kB / 6.73kB : : 0.0s
=> => sha256:7264a8db6415046d36d16ba98b79778el8accee6ffa71850405994cffa9be7de 3.40MB / 3.40MB /app' Itis Creatlng the 1.4s
=> => sha256:eee371b9ce3ffdbb8aa703b9a14d318801ddc3468f096bb6cfeabbeb715147f9 36.63MB / 36.63MB working directory and 1.7s
=> => sha256:d9059661ce70092af66d2773666584fc8addcb78a2be631720022f4875577ea9 452B / 452B d d h dd 1.3s
=> => extracting sha256:7264a8db6415046d36d16ba98b79778e18accee6ffa71850405994c ffadbe7de eciding what to a 0.2s
=> => extracting sha256:eee371b9ce3ffdbb8aa703b9a14d318801ddc3468f096bb6cfeabbeb7151479 to the image based on 1.4s
=> => extracting sha256:93b3025fe10392717d06ec0d012a9ffa2039d766a322aac899c6831dd93382c2 0.1s
=> => extracting sha256:d9059661ce70092af66d2773666584fc8addcb78a2be631720022f4875577ea9 the dockerlngnore. 0.0s
=> [internal] load build context 0.0s
=> => transferring context: 34.25kB . . . 0.0s
=> [2/4] WORKDIR /app [3/4] Copy . . Itis copying the image 3.0s
=> [3/4] COPY . 0.1s
=> [4/4] RUN npm install [3/4] Run npm install. It is installing the dependencies 2.65
=> exporting to image 0.2s
=> => exporting layers 0.1s
=> => writing image sha256:5655d386938f67013f9d94992bl10a96baddafcdd94f0eed663b9do9f96b2262a4 0.0s

=> => naming to docker.io/library/myapp2

At the top it gives us a total time for completing the build. In this case 11.3 seconds. Note that this is only for a simple
test app with a few lines of code. For a real world app, Each time we make a change to our code we need to build a
new image because images are read only. This could become very time consuming each time we change the app and
have to create a new docker image.



Docker Layer Caching

File Edit Selection View Go - £ docker-crash-course-lesson-6

I—|—:’j EXPLORER Dockerfile s app.js X
~ DOCKER-CRASH-COURSE-...  api > JS app.js > @ app.get("/") callback > /2 id
v api const express = require("express”);
> node_modules nst cors = require{"cors™);
.dockerignore
IS appjs
Dockerfile

v~ {} package.json

app.use(cors());

{} package-lock.json app.get("/", (reg, res) => |{
res.json( [
r

L

id:| "2",

titTe ™™ took : The Bear & The Nightingale™,
r
L

id: "2",

title: "Game Review: Pokemon Brillian Diamond™,
Iy
T
L

id: "3",

title: "Show Review: Alice in Borderland”,

> OUTLINE
» TIMELINE




Docker Layer Caching seen in Build command output

View build details: docker-desktop://dashboard/build/desktop-linux/desktop-linux/mip4nl718mb6evrzyzfehpyln

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api Note that When the new

$ docker build -t myapp3 . . . o

[+] Building 4.7s (10/1@) FINISHED docker:desktop-linux image is now built it took
=> [internal] load build definition from Dockerfile 0.0s

‘. alotlesstimetodoit-
-es  Building 4.7s.Thisis

.0s
os because docker caches

‘o> each layer. The first time

.es  we build an image it stores
22 the image in the cache at

12 each layer. When we build

.2s a new image it looks in the
.2s

0. Cache to see if thereis an
-6s  existing cache that can be
View build details: docker-desktop://dashboard/build/desktop-linux/desktop-1inux/538kevkqgz5etbwd2negpkrod used - CACHED [2/4]

WORKDIR /app.

=> => transferring dockerfile: 134B

=> [internal] load metadata for docker.io/library/node:16-alpine

=> [auth] library/node:pull token for registry-1.docker.io

=> [internal] load .dockerignore

=> => transferring context: 52B

=> [1/4] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9d
=> [internal] load build context

=> => transferring context: 658B

=> CACHED [2/4] WORKDIR /app

=> [3/4] COPY . .

=> [4/4] RUN npm install

=> exporting to image

=> => exporting layers

=> => writing image sha256:e7cfl74cfed29e5102ef8a31e49e94046718eac82ef5a0964d31796bde339145
=> => naming to docker.io/library/myapp3

OO OO WIOOOOOOOORrRrO

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

In our case we made a change to the code files which affect the copy layer so Docker uses the first two layers of the cache
adding additional layers on top where stuff has changed.

Pulling from the cache is quicker than downloading a new image from the repository if the parent image has not changed.

But why does it not use other layers of the cache that have not changed. Because the changes affect all higher layers so it
will take from the cache layer.



Exploiting Docker Layer Caching

I—|—:’j EXPLORER

v DOCKER-CRASH-COURSE-...
v api
» node_modules
.dockerignore
IS appjs
Dockerfile
~ {} package.json

{} package-lockjson

File Edit Selection View Go

&

Dockerfile X IS app.is

api >

=

Dockerfile > ..
FROM node:16-alpine

WORKDIR /app

COPY package.json .
RUN npm install
COPY .

EXPOSE 4008

CMD ["node™, "app.js"]

l.-'_"\.
~ docker-crash-course-lesson-6




Docker multi-layer Caching seen in Build command output

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker build -t myapp4 .

[+] Building 6.2s (11/11) FINISHED docker:desktop-1linux
=> [internal] load build definition from Dockerfile 0.0s
=> => transferring dockerfile: 155B 0.0s
=> [internal] load metadata for docker.io/library/node:16-alpine 1.0s
=> [auth] library/node:pull token for registry-1.docker.io 0.0s
=> [internal] load .dockerignore 0.0s
=> => transferring context: 52B 0.0s
=> [1/5] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9d 0.0s
=> [internal] load build context 0.0s
=> => transferring context: 287B 0.0s
=> CACHED [2/5] WORKDIR /app 0.0s
=> [3/5] COPY package.json . 0.1s
=> [4/5] RUN npm install 4.7s
=> [5/5] COPY . . 0.1s
=> exporting to image 0.2s
=> => exporting layers 0.2s
=> => writing image sha256:6649d4def80e413bce9bt41190966062af3elbad706625be20619135be881867 0.0s
=> => naming to docker.io/library/myapp4 0.0s

View build details: docker-desktop://dashboard/build/desktop-1linux/desktop-linux/omtr@bjqys2g5zuv8p6lubtxn

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

We can see that when we build the image we start from a cached version (CACHED [2/5] WORKDIR /app) because the
first two layers have not changed from the previous build.

We also see it has added extra layers for the copy json packages ([ 3/5] COPY package.json )and run npm install
(RUN npm install) layers before copying the image.



Exploiting Layer Caching to reduce build time

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker build -t myapp5 .

[+] Building 1.2s (11/11) FINISHED docker:desktop-1linux
=> [internal] load build definition from Dockerfile 0.0s
=> => transferring dockerfile: 155B 0.0s
=> [internal] load metadata for docker.io/library/node:16-alpine 0.9s
=> [auth] library/node:pull token for registry-1.docker.io 0.0s
=> [internal] load .dockerignore 0.0s
=> => transferring context: 52B 0.0s
=> [1/5] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9d 0.0s
=> [internal] load build context 0.0s
=> => transferring context: 658B 0.0s
=> CACHED [2/5] WORKDIR /app 0.0s
=> CACHED [3/5] COPY package.json . 0.0s
=> CACHED [4/5] RUN npm install 0.0s
=> [5/5] COPY . 0.1s
=> exporting to image 0.1s
=> => exporting layers 0.0s
=> => writing image sha256:9aee05e0648194993cd0743a2cl14de4260da74cff43789239b4ef97b939%eaad4 0.0s
=> => naming to docker.io/library/myapp5 0.0s

View build details: docker-desktop://dashboard/build/desktop-1linux/desktop-linux/qa4xqral5sl944tije7k5rhad

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

Now if | change something again in the app.js file and build the package again | see that the build time is significantly
reduced (Building 1.2s).

We can see that when we build the it has used multiple layers of cache (CACHED [2/5] WORKDIR /app, CACHED
[3/5] COPY package.json ., CACHED [4/5] RUN npm install) to speed up the build.



Verify Layer Cached built image runs in Container

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker run --name myapp5_c -p 4000:4000 myapp5
listening for requests on port 4000

W @ localhost4000 ® + = O X

< c (@ localhost:4000 a s

Pretty print

"title": "Book Review: The Bear & The Mightingale"

"title": "Game Review: Pokemon Brillian Diamond”

"title": "Show Review: &lice in Borderland”

Now | have run the image built with layer caching, to create a new container and | can see that it successfully loads in
the browser.



#8 Managing Images

View images and all Containers?

Deleting an Image

Force Deleting an Image

Image in use Dangling

Delete container before deleting image

Delete Dangling image

Delete multiple containers

Image Versioning

Docker system prune

How to add Docker image version tag

Run container on Specific Image Version

& Containers



View images and ALL Containers

View all images
docker images

View all containers

docker ps -a (Note that docker ps will only show running containers)

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY
myapp5
myapp4
myapp3
myapp2
myapp

node

el1io@DESKTOP-U93252R MINGW64

TAG

latest
latest
latest
latest
latest
latest

$ docker ps -a

CONTAINER ID
d357c925c502
acb60a67e55a
€a997c¢293d9b
667591754524
385c7a363cf8

el11io@DESKTOP-U93252R MINGW64

$

IMAGE
myapp5
myapp
myapp

myapp:latest

node

IMAGE ID

9a3ee05e0648f
6649d4def80e
e7cfl74cfe42
5655d386938f
25ae2bdc48f6
675eb396b32b

COMMAND

"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.

CREATED

51 minutes ago
58 minutes ago
About an hour ago

2 hours ago
21 hours ago
12 days ago

nwnunnn

SIZE
124MB
124MB
123MB
123MB
173MB
1.11GB

CREATED STATUS

45 minutes ago Up 45 minutes

19 hours ago Exited (137) 18 hours
19 hours ago Exited (137) 19 hours
20 hours ago Exited (137) 19 hours
23 hours ago Exited (137) 20 hours

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

ago
ago
ago
ago

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

PORTS
0.0.0.0:4000->4000/tcp

NAMES

myapp5_c
myapp_c3
myapp_c2
myappl C
laughing davinci



Deleting an Image

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY
myapp5
myapp4
myapp3
myapp2
myapp

node

TAG

latest
latest
latest
latest
latest
latest

IMAGE ID

9aeed5e0648f
6649d4def80e
e7cfl74cfed?2
5655d386938f
25ae2bdc48f6
675eb396b32b

CREATED

57 minutes ago
About an hour ago
About an hour ago
2 hours ago

21 hours ago

12 days ago

SIZE
124MB
124MB
123MB
123MB
173MB
1.11GB

To delete an image the linux remove
command is used (rm). However we
cannot delete an image that is being

used by a container.

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$ docker image rm myapp

Error response from daemon: conflict: unable to remove repository reference "myapp"” (must force) - container 66759754524 is using its
referenced image 25ae2bdc48f6

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$

We can see this in
docker desktop
where the image
shows as “in use”

Mame

6649d4defB0e

myapp3
e7cf174cted?

myapp2
5655d3860938f

myapp
25ae2bdc4 816

node
675eb396b32b

Tag

ldLesl

latest

latest

latest

latest

Status

unuseu

Unused

Unused

Created Size

I Mour ago 1£4 .4 MD
2 hours ago 122.7 MB
2 hours ago 122.7 MB

21 hours ago 173.37 MB

13 days ago 1.11 GB

Actions

|»

Tvf

o]

(0]

o]

Showing 6 items



Force Deleting an Image

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker image rm myapp4

Untagged: myapp4:latest

Deleted: sha256:6649d4def80e413bce9bt41190966062af3elbad706625be20619135be881867

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE

myapp5 latest 9aeed5e0648f  About an hour ago  124MB
myapp3 latest e7cfl74cfed?2 2 hours ago 123MB
myapp2 latest 5655d386938f 2 hours ago 123MB
myapp latest 25ae2bdc48f6 21 hours ago 173MB
node latest 675eb396b32b 12 days ago 1.11GB

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker image rm myapp5 -f
Untagged: myapp5:latest

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE

<none> <none> 9aee05e0648f About an hour ago  124MB
myapp3 latest e7cfl74cfed42 2 hours ago 123MB
myapp2 latest 5655d386938f 2 hours ago 123MB
myapp latest 25ae2bdc48f6 21 hours ago 173MB
node latest 675eb396b32b 12 days ago 1.11GB

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

We can delete (remove) an
image that is not in use.

To delete an image that is
in use we have to add the —
f (force) tag.

The image is (kind of)
deleted (removed).



Image in use Dangling

Images Give feedback @ . . .
Dangling images are untagged Docker images that are not

associated with any container.

Local Hub
1.41 GB/1.28 GBinuse 2 images Last refresh: 3 hours ago O
Q search = DD
(] Name Tag Status Created Size Actions
<none>
<none= In use (danglin 1 hour ago 124.4 MB : T
O gaceoseosast & fLusecanaing) ° v -
myapp3
J B latest Unused 2 hours ago 1227 MB [> : o
e7cf174cfed? oy
myapp2
D O B latest Unused 2 hours ago 1227 MB [> : T
5655d386938F &
myapp _
O .. B latest In use 21 hoursago  173.37MB [ : o
25ae2bdcdBfe o
node
D . B latest In use 13 days ago 111GEB > T
675eb396b32b 5

Showing 5 items



Delete container before deleting image

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY
<none>
myapp3
myapp2
myapp

node

e11io0@DESKTOP-U93252R MINGW64

TAG

<none>
latest
latest
latest
latest

$ docker ps -a

CONTAINER ID
d357c925c502
acb6@ab7e55a
€a997c¢293d9b
667591754524
385c7a363cf8

€11i0@DESKTOP-U93252R MINGW64

IMAGE

9aee5e0648f

myapp
myapp

myapp:latest

node

IMAGE ID

9aee05e0648f
e7cfl74cfe4?2
5655d386938f
25ae2bdc48f6
675eb396b32b

COMMAND

"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.

$ docker container rm myapp5_c
Error response from daemon: cannot remove container "/myapp5_c": container is running: stop the container before removing or force remove

CREATED

About an hour ago

2 hours ago
2 hours ago
21 hours ago
12 days ago

nwunhunwn

SIZE
124MB
123MB
123MB
173MB
1.11GB

CREATED
About an
19 hours
20 hours
20 hours
24 hours

hour ago
ago
ago
ago
ago

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

STATUS

Up About an hour
Exited (137) 19 hours
Exited (137) 19 hours
Exited (137) 19 hours
Exited (137) 20 hours

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker container rm myapp5_c -f

myapp5_c

ago
ago
ago
ago

We can see that mtapp5_c container
is using the 9aee05e0648f image

PORTS NAMES

0.0.0.0:4000->4000/tcp myapp5_c
myapp_c3
myapp_c2
myappl C

laughing_davinci

We should stop any containers that we are not using to preserve PC memory but if we try and
delete a running container it throw an error but we can force delete a running container.



Delete Dangling image

€11i0@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker ps -a

CONTAINER ID
acb60ab7e55a
€a997c293d9b
667591754524
385c7a363cf8

ellio@DESKTOP-U93252R MINGW64

IMAGE
myapp
myapp

myapp:latest

node

$ docker images

REPOSITORY
<none>
myapp3
myapp2
myapp

node

TAG

<none>
latest
latest
latest
latest

COMMAND

"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.

IMAGE ID

9aee05e0648f
e7cfl74cfe42
5655d386938f
25ae2bdc48f6
675eb396b32b

CREATED

About an hour ago

2 hours ago
2 hours ago
21 hours ago
12 days ago

n n n n

CREATED
19 hours
20 hours
20 hours
24 hours

SIZE
124MB
123MB
123MB
173MB
1.11GB

ago
ago
ago
ago

STATUS
Exited
Exited
Exited
Exited

(137) 19 hours
(137) 20 hours
(137) 19 hours
(137) 20 hours

ago
ago
ago
ago

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

The container myapp5_c
has been deleted

PORTS NAMES

myapp_c3
myapp_c2
myappl C
laughing_davinci

But the dangling image still remains

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker image rm myapp5
Error response from daemon: No such image: myapp5:latest

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker image rm 9aee@5e0648f

Deleted:

sha256:9aee05e0648194993cd0743a2cl4ded260da74ctf43789239b4ef97b939%eaad4

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker images

REPOSITORY
myapp3
myapp2
myapp

node

TAG

latest
latest
latest
latest

IMAGE ID

e7cfl174cfe42
5655d386938f
25ae2bdc48f6
675eb396b32b

CREATED

2 hours ago
2 hours ago
21 hours ago
12 days ago

SIZE
123MB
123MB
173MB
1.11GB

Note that a dangling image has no
name tag so we cannot delete it
by name

We have to delete a dangling
image by the image ID



Delete multiple containers

el1io@DESKTOP-U93252R MINGW64

$ docker ps -a
CONTAINER ID
acb60ab7e55a
€a997c293d9b
667591754524
385c7a363cf8

IMAGE

myapp

myapp
myapp:latest
node

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

COMMAND

"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.

CREATED
W 20 hours
W 20 hours
21 hours
W 24 hours

nwoununn

ago
ago
ago
ago

STATUS
Exited
Exited
Exited
Exited

(137) 19 hours
(137) 20 hours
(137) 20 hours
(137) 20 hours

ago
ago
ago
ago

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6
$ docker container rm myapp_c3 myapp_c2 myappl C

myapp_c3
myapp_c2
myappl C

PORTS

NAMES

myapp_c3
myapp_c2
myappl C
laughing davinci

Multiple containers (or images) can be deleted by
tacking on additional names or IDs to the RM command.

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$ docker ps -a
CONTAINER ID
385c7a363cf8

IMAGE COMMAND
node "docker-entrypoint.s.."

CREATED
24 hours ago

STATUS
Exited (137) 21 hours ago

PORTS

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

laughing davinci



Image Versioning

< > C T4 8 nhubdocker.com /node = [l + Q searchEcosia hd
1 . . Recent Tags
Quick reference When we pulled the image file we took g
a version of alpine OS and a version of slim latest current-slim  current-bullseye-slim
« Maintained by:
The Node.js Docker Team (7 NOde, current-bullseye  current-bookworm-slim  current-bookworm
current-alpine3.20 current-alpine3.19  current-alpine
« Where to get help:
the Docker Community Slack 7, Server Fault £7, Unix & Linux 3, or Stack Overflow 3
. ) . About Official Images
Supported tags and respective Dockerfile links
Docker Official Images are a curated set of Docker
e 22-alpine3.19 , 22.7-alpine3.19 , 22.7.8-alpine3.19 , alpine3.19 , current- open source and drop-in solution repositories.
alpined.19 @ Why Official Images?
« 22-alpine , 22-alpine3.28 , 22.7-alpine , 22.7-alpine3.28 , 22.7.@-alpine , 22.7.8- These images have clear documentation, promote best
alpine3.28 , alpine , alpine3.28 , current-alpine , current-alpine3.28 (7 practices, and are designed for the most common use

cases.
- 22, 22-bookworm , 22.7 ., 22.7-bookworm , 22.7.8 , 22.7.8-bookworm , bookworm ,
current , current-bookworm , latest (3§

22 .7.8-bookworm-slim
L current-slim , slim (4§

« 272-bookworm-slim , 22-slim , 22.7-bookworm-slim 22.7-s1lim

22.7.8-s1im , bookworm-slim , current-bookworm-slim

— — L

= 22-bullseye , 22.7-bullseye , 22.7.8-bullseye , bullseye current-bullseye (3

o 22-bullseye-slim , 22.7-bullseye-slim , 22.7.8-bullseye-slim , bullseye-slim ,
current-bullseye-slim (4

e Z2B8-alpine3.19 , 20.17-alpine3.19 , 268.17.B8-alpine3.19 , iron-alpine3.19 , lts-




Image Versioning tag

ellio@DESKTOP-U93252R MINGW64

$ docker ps -a
CONTAINER ID
acb60ab7e55a
€a997c¢293d9b
667591754524
385c7a363cf8

IMAGE

myapp

myapp
myapp:latest
node

~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

COMMAND

"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.
"docker-entrypoint.

nwoununn

CREATED
20 hours
20 hours
21 hours
24 hours

ago
ago
ago
ago

STATUS
Exited
Exited
Exited
Exited

(137) 19 hours
(137) 20 hours
(137) 20 hours
(137) 20 hours

The image is denoted by its name then a colon then a tag to identify the version.

Docker system prune (1)

ago
ago
ago
ago

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$ docker system prune -a

WARNING! This will remove:
- all stopped containers

- all networks not used by at least one container
- all images without at least one container associated to them

- all build cache

Are you sure you want to continue? [y/N] y

PORTS

NAMES

myapp_c3

myapp c2
myappl C
laughing_davinci

To clean up our lab environment we can
remove all images, containers and volumes
with a docker system prune —a command.



Docker system prune (2)

Deleted Containers:
385c7a363cf8eebb4166ea272f2c7dcabf8f79de038d59f1ff15e22ccc28f11c

Deleted Images:

untagged: myapp:latest

deleted: sha256:25ae2bdc48f6e54e0441b7ed7fa37e2eadb3cdc4446059fdcO5c99f2f9b879db
untagged: myapp2:latest

deleted: sha256:5655d38693816701319d94992b10a96baddatcdd94f0eed663b9d9f96b2262a4 From the prune command
untagged: myapp3:latest

deleted: sha256:e7cfl74cfe429e5102ef8a31e49e94046718eac82ef5a0964d31796bde339145 output we can see all images
untagged: node:latest ;

untagged: node@sha256:54b7a9a6bb4ebfb623b5163581426b8310ab39292e4df2c808ace95ab4cbagaf bemg removed.
deleted: sha256:675eb396b32bb59364b89b3e05c198cbdd574eefcPac9a0d2b9329b366da889f

deleted: sha256:69818a7fb64eaadfb05e75998f8eb8f0f20f3d4doffbcc37090305b130404034

deleted: sha256:21fc637509729cc07e26e5c4d66fca95e678d0f4194cdbd25f423e443db9c4ad

deleted: sha256:fb561c1d14bca545470766907c242250be2e8fd5c094acedefabb8a9cci4b489a

deleted: sha256:3882edd1e30858a0cc51ab30979e3ae477f00f3cfdf401eb9e3104c8d0657a69

deleted: sha256:29052490f610e28ac46fb90ef58dd6daea743246b5f8a31247ec49bb4dc4c7f8

deleted: sha256:1¥1927c507a2107d532c655187f48c2b1b716bdObcaaftal4182d6f1361bdofbcl

deleted: sha256:e2babl150ed4l1cdd3ca2ad8f90cb8a41d18412e2a0a0da6970faaedfc5e3a9lefe

deleted: sha256:8f4ceb8ccl1a2056b9810424fad4715dd334aecc9769186b3ead3941131524e27



Docker system prune (2)

Deleted build cache objects:
suc3kbko32c60u889fja2cOjn
ihjziwlmc13u@y8t71sz1km48
mdgjyg4fgondvtmxmg5ovdox3

pwlwhlsz9qw8hurm@cbficerd From the prune command
dch8zk78kzrw9qaavOvwmjoyj

aq8by7ccultshrmemghmzbzb9 output we can see all cache
q07g420b5wloitsdobzfwafch objects being removed.

s6v7v2v4d4klbmi5aedogiumv
jycsv9lnnx@gqgecradnkdctx8
vtdkgleya5jw412ko8wb2upjo
4fdgwf9t9aslddlugolfqgejlu
ysgfalgrmt8jd3ycgkrjwju7n
se50tc4hz48p70t6501zvrool

he24fophy7gildgsus8s8jyrt This command is irreversible
91bblwm@msx2yo9yj4jmubgpi : .

WS 13w F05 1 1y6ntbonaybydt and work VYI|| be lost |f.the
eltc8fswjoqswaafy1606d3a7 command is used unwisely.

y303exQyvwOlvuibuywh70z77
6dqwgy@jqzmln2fglcknkjpde
388tezwhttkdmbmskfwv5euql
gon2iqgr36o0il7manlaaqgxcnj4
mny6yyfvd9oc789zvrdqghwqgtgq
htngje2leodsyggz8vksfxszt
gmcjkvcdgn8igmgzwqp43qltp

Total reclaimed space: 1.136GB

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6



How to add Docker image version tag

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker build -t myapp:v1 .

[+] Building 10.8s (11/11) FINISHED docker:desktop-1linux
=> [internal] load build definition from Dockerfile . . 0.1s
—> => transferring dockerfile: 1558 When building the image from the command 0.0s
=> [internal] load metadata for docker.io/library/node:16-alpine . . 1.9s
=> [auth] library/node:pull token for registry-1.docker.io line we can manua”y SpECIfy our own tag by 0.0s
=> [internal] load .dockerignore using docker build -t [app name]:[version] 0.1s
=> => transferring context: 52B 0.0s
=> [1/5] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 4.2s
=> => resolve docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 0.1s
=> => sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97ed84aa490be9dee20e787 1.43kB / 1.43kB 0.0s
=> => sha256:72e89a86be58c922ed7b1475e5e61151537676470695dd106521738b060e139d 1.16kB / 1.16kB 0.0s
=> => sha256:2573171e0124bb95d14d128728a52a97bb917ef45d7c4fa8cfe76bc44aa78b73 6.73kB / 6.73kB 0.0s
=> => sha256:7264a8db6415046d36d16ba98b79778el18accee6ffa71850405994cffa9be7de 3.40MB / 3.40MB 0.4s
=> => sha256:eee371b9ce3ffdbb8aa703b9a14d318801ddc3468f096bb6cfeabbeb715147f9 36.63MB / 36.63MB 1.8s
=> => sha256:93b3025fel10392717d06ec0d012a9ffa2039d766a322aac899c6831dd93382c2 2.34MB / 2.34MB 0.6s
=> => extracting sha256:7264a8db6415046d36d16ba98b79778el18acceeb6ffa71850405994cffa9be7de 0.2s
=> => sha256:d9059661ce70092af66d2773666584fc8addcb78a2be631720022f4875577ea9 452B / 452B 0.7s
=> => extracting sha256:eee371b9ce3ffdbb8aa703b9a14d318801ddc3468f096bb6cfeabbeb715147f9 1.5s
=> => extracting sha256:93b3025fe10392717d06ec0d012a9ffa2039d766a322aac899c6831dd93382c2 0.1s
=> => extracting sha256:d9059661ce70092af66d2773666584fc8addcb78a2be63f720022f4875577ea9 0.0s
=> [internal] load build context 0.1s
=> => transferring context: 34.28kB 0.0s
=> [2/5] WORKDIR /app 0.6s
=> [3/5] COPY package.json . 0.2s
=> [4/5] RUN npm install 3.0s
=> [5/5] COPY . 0.2s
=> exporting to image 0.3s
=> => exporting layers 0.3s
=> => writing image sha256:8f44707112bd68623f5a250b24bd2841e3dc8b581b476d4371173d73ca91227c 0.0s
=> => naming to docker.io/library/myapp:vl 0.0s

View build details: docker-desktop://dashboard/build/desktop-1linux/desktop-linux/r4qcd60i@2emvc88rlvbciyd2



Run container on Specific Image Version

€11i0@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE

myapp vl 8f44707112bd 3 minutes ago  124MB

€11i0@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6/api

$ docker run --name mmyapp_c -p 4000:4000 myapp:vl
listening for requests on port 4000

Now when we view the docker images we can see the version tag.

To run a container on this specific version we just use the run command adding :version to the end of the image name.
docker run —name myapp_c p4000:4000 [app name]:[version]



#9 Docker Volumes

Why do we need Volumes?

Changes to the source code

Changes to the source code are Non persistent

Volumes introduction

Setting up Node to Reflect Changes

Build a new image to reflect Node Changes

Verify image, container and nodemon

Setting up Volume

Anonymous Volume for node_modules

Verify Volumes




Why do we need Volumes?

Reminder:

Images are read only so once changes are made to an app then a new image has to be built.
Docker run will always create a new container from an image.

Whereas docker start will start an existing container.

Docker start will run a container in detached mode.

Whereas Docker run, will by default block, the command line.

e wh e

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
72c1d37bae@® myapp:vl "docker-entrypoint.s.." 34 minutes ago Up 34 minutes 0.0.0.0:4000->4000/tcp  mmyapp_c

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6

$ docker stop 72c1d37bae00 ) ) )
72c1d37bae00 There is one running container

, that we can stop using the ID
el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6 .
$ docker ps or container name.

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-6



Changes to the source code

File Edit Selecion View Go --- £ docker-crash-course-lesson-10

|-|_:’j EXPLORER Is app.js X
vDOCKE.. [5 B3 O & api> I5 appjs > ...

v api app.get('/", (req,
.dockerignore res.json([
r

IS app.js L
Dockerfile "1d": 1",
v {} packagejson "title":"Book view: The Name of the Wind"
{} package-lockjson E’
"id":"2",
"title":"Game view: Pokemon Brillian Diamond™
{
"id" "3,
"title":"Show view: Alice in Borderland”

. R The source code has changed
app.listen(4008, () => { . . .
console.log('listening for requests on port 4000’ to include additional lines to
1) console log.
> OUTLINE

> TIMELINE
7 SOURCE VIEW




Changes to the source code are Non persistent

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api

$ docker ps -a
CONTAINER ID IMAGE COMMAND

72c1d37baed®d®  myapp:vl "docker-entrypoint.s.."

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api

$ docker start mmyapp_c
mmyapp_c

When a container is started, (Not
created) any changes to the code
will not be freflected because the
image is read only and changes are
non persistent.

To see these changes we would
need to build a new image then run
a new container to see these
changes and this could be a long
winded way of doing things.

This is not viable in the fast paced
world of software and app dev but
fortunately there is a way round
this using Volumes.

CREATED
44 minutes ago

e e' localhost4000

< &

Dimensicns: Responsive ¥

Exited (137) 9 minutes ago

(© localhost:4000

NAMES
mmyapp_cC
= O =
Q W -
c [0 » e B @& i X
M@ topy @
¥ Filter All levels »
1 lssus: B 1 i:':}

& Failed to :4088/favicon.ico:l
load resource: the server
responded with a status of 484
(Not Found)

Console |ssues What's new X X

Highlights from the Chrome 128 update

Console insights are live in Europe

This version brings support of Console insight
Gemini to Europe

-




VOIumes intrOdUCtion ) File Edit Selection View Go

Dockerfile ®

Since the image does not update then the image is still running the old code. api > % Dockerfile > ...
) FROM node:17-alpine
Volumes are a feature of docker that allow us to specify folders on our host

computer that can be made available to folders in the running container so WORKDIR| /app
that any changes in the computer will also be reflected in the folder of the
running container.

copy . .

RUN npm install

We could map the entire projcect folder, the api folder, to the app folder in
our container because we specified that in the docker file. This means that if EXPOSE 4000

any file is created, deleted or updated then these changes would be reflected 10 |

in the container. CHD [“node”, “app.Js”]

We would see the update without having to build a new image. This is a way that we can make changes to the project
without having to build a new image every time.

Everything in the api folder of the project would be mapped to the app folder of the container so changes in the dev
environment would be reflected in the docker container.

One important thing to note is that the image itself does not change. Volumes just map directories between containers and
host computer. the image remains the same.

While live developing volumes can be used but if you wantd to share the app with others or deploy to a server then you
would have to build a new image.



Setting up Node to Reflect Changes

Lodizle First we modify the docker file to include nodemon globally. Nodemon
api > @ Dockerfile > .. watches the JS and json code files for any changes and restarts the node
FROM node:17-alpine server automatically when changes are detected. Without this we would have
RUN npm install |EEEEEEER to restart the node server automatically each time we make a change to files.

WORKDIR
§ L {} packagejson X

COPY package.json . api > {} package.json > {} scripts > [2J dev

{

RUN npm install "name™: “complete-docker”,
"version": "1.0.0",

(LR

COPY . "description”: ,

"main”: "index.js",
EXPOSE 4608 > Debug

"scripts": {

Wy _ g W Ww

ohe ppor=no=tgst specified\"” && exit 1",

CMD ["npm™, "run”, "dev"] .. "nodemon -L - app.js”

man

To trigger nodemon we are going to do it with a dev script from " uthor™ -
the packages.json file. Note the -L flag which is a requirement "license”: :sn

to get nodemon working on a windows machine. "dependencies”™: {
"cors": ""2.8.5"

Finally the CMD of the Dockerfile is modified to call the dev "express”: "~4.17.
script. We could have put this directly into the Dockerfile but it . J
is cleaner code to put it in the packages.json.




Build a new image to reflect Node Changes

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api
$ docker build -t myapp:nodemon .

[+] Building 20.8s (12/12) FINISHED docker:desktop-1linux

Omitted for berevity The Image is built

=> [internal] load build context 0.1s
=> => transferring context: 34.35kB 0.0s
=> [2/6] RUN npm install -g nodemon 6.3s
=> [3/6] WORKDIR /app 0.2s
=> [4/6] COPY package.json . 0.2s
=> [5/6] RUN npm install 5.7s
=> [6/6] COPY . 0.2s
=> exporting to image 0.5s
=> => exporting layers 0.4s
=> => writing image sha256:eec@2eafe8dlf7ac6fe9eb3ble9acfee5alb48900ac62fc5d00a3c640cav9dol 0.0s
=> => naming to docker.io/library/myapp:nodemon 0.0s

View build details: docker-desktop://dashboard/build/desktop-1linux/desktop-linux/lobfxf85d@cszqaflixl7fydoo0

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api
$ docker run --name myapp_c_nodemon -p 4000:4000 --rm myapp:nodemon

Now | create the container with the run command. | give
> complete-docker@1.0.0 dev . .
> nodemon -L app.3s the container a name and create port mapping.
Note the —rm part. This automatically deletes the
[nodemon] 3.1.4 . ] i
[nodemon] to restart at any time, enter “rs’ container when | stiop it to keep a clean Docker
[nodemon] watching path(s): *.* . . . . .
environment. Finally | specify the image and version

[nodemon] watching extensions: js,mjs,cjs,json
[nodemon] starting “node app.js’

listening for requests on port 4000 This now outputs some nodemon



Verify image, container and nodemon

v @ localhost4000 x 4 - o X The app opens in the browser on port 4000.

o c
Pretty print
[

"id": ||:L||J

"title": "Book Review: The Mame of the Wind"

I

"id": "2":

"title": "Game Review: Pokemon Brillian Diamond™

I

"id": "3"3

"title": "Show Review: Alice in Borderland"

@ localhost:4000 a -

mn i.:j“ : r|.l1|:
"title":"Book Review: The Name of the Wind

mE g ey mn
id™:"2",

"title":"Game Review: Pokemon Brillian Diamond™

The app.js file is modified slightly and the browser is
refreshed. Why are the changes not being reflected?

Because the file that | have modified is not inside a
volume, it is inside the container which nodemon is
watching. This is where volumes now come into play.



Setting up Volume (1)

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10

$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
c06452eeb7f1  myapp:nodemon "docker-entrypoint.s.." 10 minutes ago Up 10 minutes ©0.0.0.0:4000->4000/tcp myapp_c_nodemon

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10
$ docker stop myapp_c_nodemon

myapp_c_nodemon First we stop the running container myapp_c_nodemon

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10
$ docker ps -a h .
CONTAINER ID  IMAGE COMMAND  CREATED  STATUS  PORTS NAMES Because the container was

built with a —rm, it is

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10 e
deleted when it is stopped



Setting up Volume (2)

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api

$ docker run --name myapp_c_nodemon -p 4000:4000 --rm -v "C:\Users\ellio\Documents\CODING-LESSONS\12-

Docker\docker-crash-course-lesson-10\api:/app" myapp:nodemon
File Edit Selection View Go

> complete-docker@1.0.0 dev

> nodemon -L app.js

@ EXPLORER J5 app.js {} package.json

v DOCKER-CRASH-COURSE-... api » Dockerfile > ...
[nodemon] 3.1.4 v ani
[nodemon] to restart at any time, enter "rs° ! NewHle..
[nodemon] watching path(s): *.* New Folder...
[nodemon] watching extensions: js,mjs,cjs,json | Reveal in File Explorer Shift+Alt+R

[nodemon] starting "node app.js’ X Open in Integrated Terminal

listening for requests on port 4000
Find in Folder... Shift+Alt+F

docker run \

--name myapp_c_nodemon \

-p 4000:4000 \

--rm \

-v "C:\Users\ellio\Documents\CODING-LESSONS\12-
Docker\docker-crash-course-lesson-10\api:/app”
\ myapp:nodemon

Cut Ctrl+X

Copy Ctri+C

Copy Path Shift+Alt+C

This time we run the image to create the container as before but inserting a volume mapping clause (-v) where we specify
the absolute path to the source folder (found by right clicking in VS code and copying path) then a colon and the
destination path in the container



Anonymous Volume for node_modules

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-10/api
$ docker run --name myapp c_nodemon -p 4000:4000 --rm -v "C:\Users\ellio\Documents\CODING-LESSONS\12-Docker\docker-
crash-course-lesson-10\api:/app" -v /app/node_modules myapp:nodemon

> complete-docker@1.0.0 dev
> nodemon -L app.js

[nodemon] 3.1.4

[nodemon] to restart at any time, enter “rs°
[nodemon] watching path(s): *.*

[nodemon] watching extensions: js,mjs,cjs,json
[nodemon] starting “node app.js’

listening for requests on port 4000

Now when the project folder changes it will be kept in sync with our container.

However there is a problem. If something happns to the node_modules folder in the project files then the app would not
run from the container.

We need a way to map our volume to the container. we can do this by adding another volume called an anonymous
volume which will map the containers node_modules container to somewhere else on our computer. In this case we map

the node_modules to the node_modules folder in the container.

If the node modules folder in the project files is deleted then the app will still run.



Verify Volumes

[nodemon] 3.1.4 . o v @ localhost:4000 X  + - O X
[nodemon] to restart at any time, enter “rs
[nodemon] watching path(s): *.*

ocalhast:400 [
[nodemon] watching extensions: js,mjs,cjs,json < G Q) ol i Q w -
[nodemon] starting “node app.js’ ey W

listening for requests on port 4000

[nodemon] restarting due to changes... [{71d":"1%,"t1tle": "Book Review: The MName of the Wind..ABC3,
. N .~ 1"1d":"2","title" : "Game Rewlew: Pokemon Brillian Diamond"},
[nodemon] starting "node app.js {"id":"3","title":"Show Review: Alice in Borderland"}]

listening for requests on port 4000

Now when changes are made in the code the nodemon restarts the node server which can be seen in the terminal. The
changes are also reflected in the browser.



#10 Docker Compose

Why Docker Compose?

docker-compose.yaml file

docker-compose up

docker-compose down




Why Docker Compose?

Previously we typed out a log command to specify the container, ports, volumes and image. This will get tedious especially
if we are opening multiple containers simultaneously such as a MongoDB, an node JSapp and a react front end.

We can use a docker compose file to list out all the containers that we want to open then we just call the compose file to
run multiple containers.

The compose goes in the root directory of the project.

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11
$ docker system prune
WARNING! This will remove:
- all stopped containers
- all networks not used by at least one container To start this | am going to clean up the docker

- all dangling images . . . .
B 18 TMag lab by erasing images, caches, containers using

- unused build cache
docker system prune.
Are you sure you want to continue? [y/N] vy
Deleted build cache objects:
jt29u3lpwhbega6bb3qegnt7aj
u95h9jmbm4he3koxm49fc9yac
sSygf7ef5wk2kcrdlervp6z0z

Total reclaimed space: 34.35kB

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11



docker-compose.yaml file

File Edit Selection View Go --- P docker-crash-course-lesson-11 Do - e
I—I—:’j EXPLORER docker-compose.yaml X D
v DOCKER-CRASH-COURSE-LESSON-11 B LS docker-compose.yaml
> ani | . "3.8" I

docker-compose.yaml

.fapi
api_c

- '4000/4000°

- ./api| fapp
- Japp/hode_modules

PROBLEMS DEBUG CONSOLE s Filter 5 text, lexclude :_7*-;;:;:

l
b
X

» OUTLINE



docker-compose up

el1lio@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11 From the folder Containing the composer
$ 1s
api/ docker-compose.yaml

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11

$ docker-compose up

time="2024-09-05T701:21:16+02:00" level=warning msg="C:\\Users\\ellio\\Documents\\CODING-LESSONS\\12-Docker\\docker-crash-course-lesson-11\\docker-
compose.yaml: the attribute “version® is obsolete, it will be ignored, please remove it to avoid potential confusion”

[+] Building 1.2s (13/13) FINISHED docker:desktop-1linux

=> [api internal] load build definition from Dockerfile 0.0s

=> => transferring dockerfile: 231B 0.0s

=> [api internal] load metadata for docker.io/library/node:17-alpine 1.0s

=> [api auth] library/node:pull token for registry-1.docker.io 0.0s

=> [api internal] load .dockerignore 0.0s

=> => transferring context: 52B 0.0s

=> [api 1/6] FROM docker.io/library/node:17-alpine@sha256:76e638eb@d73ac5fob76d70df3celddad941ac63595 0.0s Use docker-compose
=> [api internal] load build context 0.0s

=> => transferring context: 160B 0.0s up command. We see
=> CACHED [api 2/6] RUN npm install -g nodemon 0.0s from the console

=> CACHED [api 3/6] WORKDIR /app 0.0s

=> CACHED [api 4/6] COPY package.json . 0.0s output that the

=> CACHED [api 5/6] RUN npm install 0.0s . . . .

=> CACHED [api 6/6] COPY . 0.0s Image IS bemg built,
=> [api] exporting to image 0.0s then the container
=> => exporting layers 0.0s

=> => writing image sha256:da4b783d6f33989dbeble5eed5434a9d0d0db58fd123d31¥8a98234a6a0ac5290 0.0s

=> => naming to docker.io/library/docker-crash-course-lesson-11-api 0.0s

=> [api] resolving provenance for metadata file 0.0s



Verify docker-compose up

0.0s

[+] Running 2/2
v Network docker-crash-course-lesson-11_default Cr...

v Container api_c

Attaching to api_c

api_c
api_c
api_c
api_c
api_c
api_c
api_c
api_c
api_c
api_c

Created

> complete-docker@1.0.0 dev

> nodemon

[nodemon]
[nodemon]
[nodemon]
[nodemon]
[nodemon]
listening

-L app.js

3.1.4

to restart at any time, enter “rs°
watching path(s): *.*

watching extensions: js,mjs,cjs,json
starting “node app.js’

for requests on port 4000

v View in Docker Desktop o View Config w Enable Watch

The webpage loads.

W & localhost4000 x +

< & @ localhost:4000 Q
Pretty print C
[{"ig™:"1","title":"Book Review: The MName of the Wind"},

{"1id™:"2","title":"Game Review: Pokemon Brillian Diamond"},
{"id" i "3n,"title":"Show Review: Alice im Borderland"}]

W

»
(]




docker-compose down

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11 :

$ docker images We can see the image and
REPOSITORY TAG IMAGE ID CREATED SIZE the container that docker-
docker-crash-course-lesson-11-api latest da4b783d6f33 24 minutes ago 177MB composer created.
el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11

$ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
f712f6elc7b3  docker-crash-course-lesson-11-api "docker-entrypoint.s.." 8 minutes ago Up 8 minutes ©0.0.0.0:4000->4000/tcp api_c

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11

$ docker-compose down --rmi all -v

time="2024-09-05T01:33:27+02:00" level=warning msg="C:\\Users\\ellio\\Documents\\CODING-LESSONS\\12-Docker\\docker-crash-course-lesson-
11\\docker-compose.yaml: the attribute “version® is obsolete, it will be ignored, please remove it to avoid potential confusion"

[+] Running 3/3

v Container api_c Removed 0.6s
v Image docker-crash-course-lesson-11-api:latest Removed 0.0s
v Network docker-crash-course-lesson-11_default R... 0.3s

e11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-11

The docker-compose down shuts down the container. We cab also append the —rmi (remove image tag) all (all images)
and also —v (to remove volumes)



#11 Dockerising a React App

React App overview

Create the Dockerfile for the React App

Create the Dockeignore for the React App

Edit Docker-compose.yaml to include React App

Launch React App with docker-compose up

Verify React App in the browser




React App overview

) File Edit Selection View Go - & P docker-crash-course-lesson-12 DB (Do - e

@ EXPLORER = s App.js X

v DOCKER-CRASH-COURSE-LESSON-12 [ B U &  myblog > src > 5 Appjs > ...
1 import { usekEffect, useState } from 'react’

> api
v myblog import './App.css';
> public function App() {
~sIe const [blogs, setBlogs] = useState([])
App.css useEffect(() =»
IS App.js fetch("http://localhost:4008/")
index.css .then(res => res.json())
IS indexjs .then{data => setBlogs(data))
.gitignore ? :
~ {} package,json return (
{} package-lock json div className="App"
header className="App-header”
hl»all blogs</hl
blogs && blogs.map(blog => (
div key={blog.id blog.title}</div
))
eader
)5
» OUTLINE 3

> TIMELINE export default App;

. v



Create the Dockerflle for the React App

—

ik

File Edit Selection View Go

EXPLORER.

v DOCKERC... [ B3 U &

> api
v myblog
> public
v SIC
App.css
5 Appjs
index.css
Js index.js
.dockerignore
.gitignore
Dockerfile
v {} packagejson
{} package-lockjson

docker-compose.yaml

» OUTLINE
» TIMELINE
> SOURCE VIEW

% OB I PE SET ST BRSO

Dockerfile X

1

myblog > # Dockerfile > @ FROM

FROM node:16-alpine

WORKDIR [app

COPY package.json .
RUN npm install
COPY

EXPOSE 3060

CMD ["npm", "start"™]

docker crash-course-lesson-12




Create the Dockeignore for the React Apr

) File Edit Selection View Go - &« £ docker-crash-course-lesson-12 L2 [ o - p ¢

@ EXPLORER = .dockerignore X [0

v DOCKERC... [3 B3 ©U &  myblog > % .dockerignore
> api 1 node_modules
~ myblog

> public

W SIC
App.css

5 App.js
index.css

J5 indexs
.dockerignore
.gitignore
Dockerfile

v {} package.json
{} package-lock.json

docker-compose.yaml

> OUTLINE

» TIMELINE

> SOURCE VIEW

> HELP ON COBOL AND FEEDB...



Edit Docker-compose.yaml to include React App

File Edit Selection View Go --- & P docker-crash-course-lesson-12 DEBe o - ¢
I—I—:’j EXPLORER docker-compose.yaml X D
v DOCKERC... [ B3 U & docker-compose.yaml
> api 1 version: "3.8"
~ myblog services:
> public 235
P buil Japi
' SIC . i :
Contalner_name dpl_cC
App.css norts
Js App.js - '4000:4000"
index.css volumes:

)5 indexjs - ./api:/app

) - ./app/rede_modules
.dockerignore B

.gitignore P

Dockerfile container_name: myblog c
v {} packagejson ports:

{} package-lockjson - '3000:3000'"

docker-compose.yaml tdin_open: true

» OUTLINE
» TIMELINE



Launch React App with docker-compose up

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12
$ 1s
api/ docker-compose.yaml myblog/

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12

$ docker-compose up

time="2024-09-05T18:19:07+02:00" level=warning msg="C:\\Users\\ellio\\Documents\\CODING-LESSONS\\12-Docker\\docker-crash-course-lesson-12\\docker-compose.yaml:
the attribute “version® is obsolete, it will be ignored, please

remove it to avoid potential confusion”

2024/09/05 18:19:07 http2: server: error reading preface from client //./pipe/dockerDesktopLinuxEngine: file has already been closed

[+] Building ©.8s (23/23) FINISHED docker:desktop-1linux
=> [myblog internal] load build definition from Dockerfile 0.0s
=> => transferring dockerfile: 198B 0.0s
=> [api internal] load build definition from Dockerfile 0.0s
=> => transferring dockerfile: 231B 0.0s
=> [myblog internal] load metadata for docker.io/library/node:16-alpine 0.6s
=> [api internal] load metadata for docker.io/library/node:17-alpine 0.6s
=> [myblog internal] load .dockerignore 0.0s
=> => transferring context: 52B 0.0s
=> [myblog 1/5] FROM docker.io/library/node:16-alpine@sha256:a1f9d027912b58a7c75be7716c97cfbc6d3099f3a97 0.0s
=> [myblog internal] load build context 0.0s
=> => transferring context: 566B 0.0s
=> CACHED [myblog 2/5] WORKDIR /app 0.0s
=> CACHED [myblog 3/5] COPY package.json . 0.0s
=> CACHED [myblog 4/5] RUN npm install 0.0s
=> CACHED [myblog 5/5] COPY . 8.0s
=> [myblog] exporting to image 0.0s
=> => exporting layers 0.0s
=> => writing image sha256:eed@ef624cfe2c16894bl6ef5386cf2585ea7545795f48432365b6351aab98b0 0.0s
=> => naming to docker.io/library/docker-crash-course-lesson-12-myblog 0.0s
=> [api internal] load .dockerignore 0.0s
=> => transferring context: 52B 0.0s
=> [api internal] load build context 0.0s
=> => transferring context: 160B 0.0s
=> [api 1/6] FROM docker.io/library/node:17-alpine@sha256:76e638eb@d73ac5f0b76d70df3celddad941ac63595d44 0.0s
=> CACHED [api 2/6] RUN npm install -g nodemon 0.0s
=> CACHED [api 3/6] WORKDIR /app 0.0s
=> CACHED [api 4/6] COPY package.json . 0.0s
=> CACHED [api 5/6] RUN npm install 0.0s
=> CACHED [api 6/6] COPY . 0.0s
=> [api] exporting to image 0.0s
=> => exporting layers 0.0s
=> => writing image sha256:31836d0d8a7c47d1d7aba8634b29be@ac8e199044ba93f05fe8af66d2aa22bad 0.0s
=> => naming to docker.io/library/docker-crash-course-lesson-12-api 0.0s
=> [myblog] resolving provenance for metadata file 0.0s
=> [api] resolving provenance for metadata file 0.0s



el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12

$ 1s

api/ docker-compose.yaml myblog/

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12
$ docker-compose up

[+] Running 3/3
v Network docker-crash-course-lesson-12_default Creat...

v Container api_c Created

v Container myblog c Created
Attaching to api_c, myblog c
myblog_c |
myblog_c | > myblog@®.1.0 start
myblog_c | > react-scripts start
myblog_c |
api_c |
api_c | > complete-docker@l.0.0 dev
api_c | > nodemon -L app.js
api_c |
api_c | [nodemon] 3.1.4
api_c | [nodemon] to restart at any time, enter “rs’
api_c | [nodemon] watching path(s): *.*
api_c | [nodemon] watching extensions: js,mjs,cjs,json
api_c | [nodemon] starting “node app.js’
api_c | listening for requests on port 4000
myblog_c | (node:25) [DEP_WEBPACK_DEV_SERVER_ON_AFTER_SETUP_MIDDLEWARE] DeprecationWarning:
'setupMiddlewares' option.
myblog_c | (Use “node --trace-deprecation ...  to show where the warning was created)
myblog_c | (node:25) [DEP_WEBPACK_DEV_SERVER_ON_BEFORE_SETUP_MIDDLEWARE] DeprecationWarning:
'setupMiddlewares' option.
myblog_c | Starting the development server...
myblog_c |
myblog_c | One of your dependencies, babel-preset-react-app, is importing the
myblog_c | "@babel/plugin-proposal-private-property-in-object" package without
myblog_c | declaring it in its dependencies. This is currently working because
myblog_c | "@babel/plugin-proposal-private-property-in-object" is already in your
myblog_c | node_modules folder for unrelated reasons, but it may break at any time.
myblog_c |
myblog_c | babel-preset-react-app is part of the create-react-app project, which
myblog_c | is not maintianed anymore. It is thus unlikely that this bug will
myblog_c | ever be fixed. Add "@babel/plugin-proposal-private-property-in-object" to
myblog_c | your devDependencies to work around this error. This will make this message
myblog_c | go away.
myblog_c |
myblog_c¢ | Compiled successfully!
myblog_c |
myblog_c | You can now view myblog in the browser.

|

myblog_c

'onAfterSetupMiddleware' option is deprecated. Please use the

'onBeforeSetupMiddleware' option is deprecated. Please use the



myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c

Local: http://localhost:3000
On Your Network: http://172.18.0.2:3000

Note that the development build is not optimized.
To create a production build, use npm run build.

asset static/js/bundle.js 1.49 MiB [emitted] (name: main) 1 related asset

asset index.html 1.67 KiB [emitted]

asset asset-manifest.json 190 bytes [emitted]

runtime modules 28.4 KiB 14 modules

modules by path ./node_modules/ 1.36 MiB 105 modules

modules by path ./src/ 12.4 KiB

modules by path ./src/*.css 8.76 KiB

./src/index.css 2.72 KiB [built] [code generated]
./node_modules/css-loader/dist/cjs.js??ruleSet[1].rules[1].oneOf[5].use[1]!./node_modules/postcss-

loader/dist/cjs.js??ruleSet[1].rules[1].one0f[5].use[2]!./node_modules/source-map-loader/dist/cjs.js!./src/index.css 1.36 KiB [built] [code generated]

myblog_c
myblog_c

./src/App.css 2.71 KiB [built] [code generated]
./node_modules/css-loader/dist/cjs.js??ruleSet[1].rules[1].oneOf[5].use[1]!./node_modules/postcss-

loader/dist/cjs.js??ruleSet[1].rules[1].one0f[5].use[2]!./node_modules/source-map-loader/dist/cjs.js!./src/App.css 1.97 KiB [built] [code generated]

myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c
myblog_c

modules by path ./src/*.js 3.6 KiB
./src/index.js 1.45 KiB [built] [code generated]
./src/App.js 2.15 KiB [built] [code generated]
webpack 5.94.0 compiled successfully in 5506 ms
Compiling...
Compiled successfully!
assets by status 1.67 KiB [cached] 1 asset
assets by chunk 1.49 MiB (name: main)
asset static/js/bundle.js 1.49 MiB [emitted] (name: main) 1 related asset
asset main.b486f9fed4le334ad591a.hot-update.js 357 bytes [emitted] [immutable] [hmr] (name: main) 1 related asset
assets by path *.json 343 bytes
asset asset-manifest.json 315 bytes [emitted]
asset main.b486f9fed4le334ad591a.hot-update.json 28 bytes [emitted] [immutable] [hmr]
Entrypoint main 1.49 MiB (1.57 MiB) = static/js/bundle.js 1.49 MiB main.b486f9fed4le334ad591a.hot-update.js 357 bytes 2 auxiliary assets
cached modules 1.37 MiB [cached] 111 modules
runtime modules 28.4 KiB 14 modules
webpack 5.94.0 compiled successfully in 131 ms

v View in Docker Desktop o View Config w Enable Watch



w React App X ar — O *
P

Verify React App in browser - - ... ...

My blogs app loads in the browser and is succefully calling the api app to get the data.

all blogs

The interesting thing is that the api app is running in its own container and the
myblogs app is also running in its own container. Game Review,Pakemon Bilian Diamond

Show Review: Alice in Borderland

@@ Containers Containers cive reedback
{E’,‘ Images
a Volumes Container CPU usage Container memaory usage Show charts

S Builds 2.38% / 800% (8 CPUs available) 43.44MB / 15.19GB

(&) Docker Scout
Q) Search 00 @» Only show running containers

E:} Extensions

1:| Name Image Status Port(s) CPU (%) Last started Actions
| have launched two
. docker-
independent apps 0 o cCrash- Running R — -
. . v I 2 ) 2/2) : minutes ago 0 m
simultaneously with course- (
lesson-12
the one docker- docker-crash-
. myblog ¢ ———=—===
I o RN H et Tala A ay i I : I
compose.yaml file ) @ S3rcbecsgry CRUISETEssON-12-  Running 3000:3000 (7 0% 9 minutes ago 0O 0|
myblog
api_c docker-crash-
) @ course-lesson-12-  Running 4000:4000 7 0% 9 minutes ago 0 : o}

d27c26a37b!

api



#12 Sharing Images on DockerHub

Requirements for sharing images on Docker Hub

Create a repository

Build an image to upload to Docker Hub

Push an Image to Docker Hub

Verify Image is pushed to Docker Hub

Find pull command in repo

Verify Pull Repo Image




Requirements for sharing images on Docker Hub

< > C 4 B hubdocker.com

A = Q" searchEcosia v L0 Q

@' docker| Explore Repositories Organizations Usage

You need to have a docker account (free and enterprise available) be logged in to docker hub

Welcome to Docker

Download the desktop application

Download for Windows

Also available for Mac and Linux

v

Create a Repository

<) Push containerimages to a
repository on Docker Hub.

Docker Hub Basics Language-Specific Guides

Watch the guide on how to Learn how to containerize
create and push your first image language-specific applications
into a Docker Hub repository. using Docker.

&/




Create a repository

< > C' 2 8 hub.docker.com/repository/create = [] = Q searchEcosia - @ a

é" dockerhub Explore  Repositories  Organizations ~ Usage Search Docker Hub [ctri+K]

Repositories / Create Using 0 of 1 private repositories.

. A repository name is made up of namespace and the
Create repository  rapo name i.e. elliottben/testingdockerfeatures

‘ Mamespace

Pushing images

‘You can push a new image to this repository using the CLI:

elliottben v testingdockerfeatures

‘ Repository Name *

docker tag local-image:tagname new-repo:tagname
docker push new-repo:tagname

Short description
[,ﬁl junk repo to test docker features| Make sure to replace tagname with your desired image repository tag.

A short description to identify your repository. If the repository is public, this description is used to index your content on Docker Hub
and in search engines, and is visible to users in search resulis.

Visibility | have set the repo to
Using 0 of 1 private repositories. Get more private so only | can see it
O Public %) @ Private {3
Appears in Docker Hub search results Only visible to you

Cancel




Build an image to upload to Docker Hub

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12

$ docker images C tlv 1 h .
REPOSITORY  TAG IMAGE ID CREATED  SIZE urently I have no Images

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12
$ cd api

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker build -t elliottbcn/testingdockerfeatures .

| need to be in the folder
where the project files are
and as | want to upload an
image for the api app | will
change directory.

[+] Building 1.5s (12/12) FINISHED docker:desktop-1linux

=> [internal] load build definition from Dockerfile

=> => transferring dockerfile: 231B

=> [internal] load metadata for docker.io/library/node:17-alpine

=> [auth] library/node:pull token for registry-1l.docker.io

=> [internal] load .dockerignore

=> => transferring context: 52B

=> [1/6] FROM docker.io/library/node:17-alpine@sha256:76e638eb0d73ac5f0b76d70df3celddad941ac63595d440
=> [internal] load build context

=> => transferring context: 160B

=> CACHED [2/6] RUN npm install -g nodemon

=> CACHED [3/6] WORKDIR /app

=> CACHED [4/6] COPY package.json .

=> CACHED [5/6] RUN npm install

=> CACHED [6/6] COPY .

=> exporting to image

=> => exporting layers

=> => writing image sha256:dc6ef9b35d468a6055e22c104f2bccad48dd482437775d7f05b1924c360512a3
=> => naming to docker.io/elliottbcn/testingdockerfeatures

View build details: docker-desktop://dashboard/build/desktop-linux/desktop-linux/a3hiys3x2vou41930yxzgrnd9

€11i0@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api

0.
.0s
.1s
.0s
.0s
.0s
.0s
.0s
.0s
.0s
.0s
.0s
.0s
.0s
.1s
.0s
.0s
.0s

OO0 OO0 OOROe

0s

| build the image and
tag it (-t) with a name.
This name needs to be
specific and made up
of docker username /
docker repository. The
Dot at the end signifies
that we will take files
from this folder.



Push an Image to Docker Hub

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
elliottbcn/testingdockerfeatures latest dc6ef9b35d46 19 hours ago 177MB

Now | have an image

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker login

Authenticating with existing credentials... | need to be logged in to docker locally in this terminal
Login Succeeded

el1io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker push elliottbcn/testingdockerfeatures

Using default tag: latest

The push refers to repository [docker.io/elliottbcn/testingdockerfeatures]
fdf6799fedfe: Pushed

583180e2c9bc: Pushed

b904eb851b15: Pushed

cad5c02cfc7d: Pushed

72efedfc22f4: Pushed

Now | can push the image using the specific
name of my dockerusername / repo name

e6a74996eabe:
db2el1fd51a80:
19ebba8d6369:
41c242d58285:

Mounted from
Mounted from
Mounted from
Mounted from

library/node
library/node
library/node
library/node

latest: digest: sha256:d4a6376126da894cl11ffbf282f1lef0ad3ta3d9607b7097386781681a804b1923 size: 2201

el11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api



Verlfy Image is pushed to Docker Hub

> C YA docker.com

General Tags Builds Collaborators Webhooks Settings

elliottbcn/testingdockerfeatures

Updated 9 minutes ago

This repository does not have a description /7 (i) INcoMPLETE

This repository does not have a category # (i) INCOMPLETE

Docker commands

To push a new tag to this repository:

Tags

This repository contains 1 tag(s).

Tag 0s Type Pulled Pushed
@ latest Image 9 minutes ago 10 minutes ago
See all

Unless we specift a tag it will assign it the latest

[l * @ Search Erosia -

From the public view we can see

info about downloading the image

docker push elliottben/testingdockerfeatures:tagname

Automated Builds

Manually pushing images to Hub? Connect your account to GitHub or
Bitbucket to automatically build and tag new images wheneaver your
code is updated, so you can focus your time on creating.

Available with Pro, Team and Business subscriptions. Read more about

automated builds 2.

“ Public View “



Find pull Command in repo

< > C A docker.com

[l -

elliottbcn/testingdockerfeatures o

By elliottbcn - Updated 15 minutes ago

Q" Search Ecosia - % G

Manage Repository

J Pulls &

We can copy the command to pull
this image from the docker repo

Docker Pull Command

docker pull Ellicttbcnftestingdccm

kerfeatures

IMAGE
Overview Tags
No overview available
This repository doesn't have an overview
d’docker Explore Account Resources Support Company

Containers Billing Blog Feedback About Us

...... Mimssamlommel Mm el e Mmoo wimm mmd i mm Ml s weam



Verify Pull Repo Image

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
elliottbcn/testingdockerfeatures latest dc6ef9b35d46 19 hours ago 177MB

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker image rm elliottbcn/testingdockerfeatures
Untagged: elliottbcn/testingdockerfeatures:latest

First | delete the
image on my local
machine and

Untagged: elliottbcn/testingdockerfeatures@sha256:d4a6376f26da894c11ffbf282f1efRaR3fa3d9607b709738678F68Fas804b1923 verify that it has

Deleted: sha256:dc6ef9b35d468a6055e22c104f2bccadd8dd482437775d7f05bf924c360512a3

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker images
REPOSITORY TAG IMAGE ID CREATED SIZE

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker pull elliottbcn/testingdockerfeatures

Using default tag: latest

latest: Pulling from elliottbcn/testingdockerfeatures

dfob9388f04a: Already exists

0f5e8a6bba28: Already exists

Digest: sha256:d4a6376f26da894cllffbf282f1ef0a031fa3d9607b709738678f68fa804b1923
Status: Downloaded newer image for elliottbcn/testingdockerfeatures:latest
docker.io/elliottbcn/testingdockerfeatures:latest

€11io@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api
$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
elliottbcn/testingdockerfeatures latest dc6ef9b35d46 19 hours ago 177MB

€11i0@DESKTOP-U93252R MINGW64 ~/Documents/CODING-LESSONS/12-Docker/docker-crash-course-lesson-12/api

been removed.

Now | can pull the
image and if | check
again | see that the
image has been
downloaded from
docker hub onto my
local docker machine.
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