CIS 658 Web Architectures

Docker

Y,

GRANDWI LEY
STATE UNIVERSITY

Lecturer: Dr. Yong Zhuang
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What is Docker?

A platform for building, running, and applications.
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What is Docker?

Situation: Your application works on your development

machine but doesn’t somewhere else. Why? q
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What is Docker?

Situation: Your application works on your development
machine but doesn’t somewhere else. Why?

e One or more files missing

e Software version mismatch

e Different configuration settings O

Cho
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Advantage: Portability & Faster Deployments

Development Machine Test or Production Machine

‘ Docker run ! I Docker run |

Package
e Node 20
e MySQL
e App
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Advantage: Sharing & Simplified Dependency

New Team Member

Docker run

Package

e Node
e MySQL

e App
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Advantage: Isolation & Security Sandbox

Package 2 Package 3
e Node 14 e Node 20
e App1 e App?2
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One more benefi

:
;
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What is Docker?

Docker rm container_name
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What is Docker?

A platform for

building, running, and applications.
'

Build Run Ship

Develop an app using Docker containers with Scale to 1000s of nodes, move between data Ship the “Dockerized” app and dependencies
any language and any toolchain. centers and clouds, update with zero anywhere - to QA, teammates, or the cloud -
downtime and more. without breaking anything.
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Virtual Machines

Virtual Machine

An abstraction of a machine

(physical hardware) Virtual Machine 1 Virtual Machine 2
e Node 14 e Node 10
e App1 e App?2
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Virtual Machines

VM1 VM 2 Problems
e App1 e App?2
e Bins/Libs e Bins/Libs

e Each VM needs a OS

e (Guest OS e GuestOS

e Slow to start

e Resource intensive
e  Hypervisor
e Host OS

e Server
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Docker Containers

Container 1 Container 2 Docker Container
An isolated environment for
° App ® AppZ2 running an application
e Bins/Libs e Bins/Libs

e Allow running multiple apps in
isolation

e Are lightweight

e Use OS of the host

e Start quickly

e Docker Engine

e Host OS

e Server e Need less hardware resources
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Docker Architecture and Workflow

Docker Docker Engine Docker Hub
Client

docker run <image>
Dockerfile

docker ...
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Docker Architecture and Workflow

Docker Docker Engine Docker Hub

docker run <image>
Dockerfile

docker ...
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Docker Architecture and Workflow

Docker Engine Docker Hub

Docker
Client

docker run <image>
docker ..

Dockerfile
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Docker Architecture and Workflow

Docker Docker Engine Docker Hub
Client
= =

Container 2

Dockerfile
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Installing Docker

docker.com

wdocker Products v Developers v Pricing Blog About Us v Partners

Develop faster.
Run anywhere.

The most-used tool in Stack Overflow’s 2023 Developer Survey,

Download for Mac- Intel Chip

Download for Mac - Apple Chip
Download for Linux

Bt
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http://docker.com

Installing Docker

https://docs.docker.com/qget-docker/

docker docs Guides Manuals Reference Samples FAQ Contribute

Docker overview

Get Docker

Get started

Language-specific guides
Develop with Docker

Build with Docker
Deployment and orchestration

Educational resources

M / Guides / Get Docker

Get Docker

Docker is an open platform for developing, shipping, and running applications.

Docker allows you to separate your applications from your infrastructure so you can deliver software quickly.

With Docker, you can manage your infrastructure in the same ways you manage your applications.

By taking advantage of Docker's methodologies for shipping, testing, and deploying code quickly, you can
significantly reduce the delay between writing code and running it in production.

You can download and install Docker on multiple platforms. Refer to the following section and choose the

best installation path for you

@ Docker Desktop for Mac

A native application using the macOS sandbox security model which delivers all Docker tools to your
Mac.

Docker Desktop for Windows

A native Windows application which delivers all Docker tools to your Windows computer.

[\ Docker Desktop for Linux

A native Linux application which delivers all Docker tools to your Linux computer.

Q Search [

° 1 minute read
S Editt

v/ Request changes 3

Related content

« Install Docker Desl

ktop on Ubuntu
n Mac

ngir Ubuntu
tallation s for Docker

Engine

Setup Videos

windows
macOS


https://docs.docker.com/get-docker/
https://www.youtube.com/watch?v=rATNU0Fr8zs
https://www.youtube.com/watch?v=gcacQ29AjOo

Docker Hub

https://hub.docker.com/
*’dockerhub Q  Search Docker Hub Explore Pricing Signin

Create your account

Signing up for Docker is fast and free.

Build and Ship any
Application Anywhere

Docker Hub is the world's easiest way to create, manage, and
deliver your team's container applications.

Username
Password ©

D Send me occasional product updates and announcements.

This site is protected by reCAPTCHA and the Google Privacy Policy
and Terms of Service apply.

Sign Up

By creating an account | agree to the Subscription Service Agreement,
Privacy Policy, Data P! Terms.

Already have an account? Sign in
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https://hub.docker.com/

VS Code: Install Docker Extension

) File Edit Selection View Go Run Terminal Help Extension: Docker - node_hello_world - Visual Studio Code
EXTENSIONS:... Y O = - = Extension: Docker X

docker

Docker &==¢
Docke S Microsoft | & 21.545576 | % %% % % (79)
Makes it easy to create, ...

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

Docker Ex... 519K % 45 Disable |V Uninstall [V £53

et This extension is enabled globally.
Install

Docker Co... 280K % 2 OETAllS

M St -
Nianage vocker Comg

b‘lczui Install

Docker for Visual Studio Code ' version vi.24.0 |installs 22M P Azure Pipelines “succeeded |
Docker Linter < 185K % 2
e Do The Docker extension makes it easy to build, manage, and deploy containerized applications from Visual Studio Code.

Install
o provides one-click debugging of Node.js, Python, and .NET inside a container.

Docker Ext... 131K % 5
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Verify your installation

- C:\Users\jazzl>docker version
Open a terminal and run: Client:

Cloud integration: v1.0.29

Version: 20.10.22

API version: 1.41

Go version: go01.18.9

Git commit: 3a2c30b

Built: Thu Dec 15 22:36:18 2022
0S/Arch: windows/amd64

Context: default

Experimental: true

docker wversion

Server: Docker Desktop 4.16.3 (96739)

Engine:

Version: 20.10.22

API version: 1.41 (minimum version 1.12)

Go version: gol1.18.9

Git commit: 42¢8b31

Built: Thu Dec 15 22:26:14 2022

0S/Arch: linux/amd64

Experimental: false

containerd:

Version: 1.6.14

GitCommit: 9badb250366a5ddde94bb7c9d1def331423aa323
runc:

Version: 1.1.4

GitCommit: v1.1.4-0-g5fd4cad
docker-init:

Version: 0.19.0

GitCommit: de40ado
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Development Workflow

Application

A cut-down operating system
A runtime environment
Application files

Third-party libraries

Environment variables
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Development Workflow

Docker Hub
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Example: Build NodelS + TypeScript Env.
Write Dockerfile

Docker image in Docker hub

) File Edit Selection View Go Run Terminal Help

@ EXPLORER “ Dockerfile X

* OPEN EDITORS % Dockerfile > ...
X # Dockerfile FROM mcr.microsoft.com/devcontainers/typescript-node:
v CIS371 2 CMD bash

# Dockerfile

Microsoft Devcontainers Best practices for writing Dockerfiles
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https://hub.docker.com/r/microsoft/devcontainers-typescript-node
https://docs.docker.com/develop/develop-images/dockerfile_best-practices/
https://github.com/devcontainers/images/tree/main/src

Build Image

docker build -t your dockerhub id/docker image name .

PS C:\Users\jazzl\Documents\workspace\cis371> docker build jazzidjazz/cis371
[+] Building 47.1s (5/5) FINISHED

PS C:\Users\jazzl\Documents\workspace\cis371> docker images
REPOSITORY TAG IMAGE ID CREATED
jazzltjazz/cis371 latest bbou7b3cf618 5 weeks ago
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Check Image

docker images

REPOSITORY TAG IMAGE ID CREATED SIZE

dockerhub id/image name latest 1b9%71acc297e 5 weeks ago 1.68GB

Docker Deskiop  Update to latest Q, Search for local and remote images, co...

@ Images give feedback &
&

we is a read-only template with instructions for creating a Docker container. Learn more

A
- Local Hub Artifactory eary Access
&
e 7.34GB/12.99 GBinuse ©images Last refresh: about 2 hours ago C
2
Q, Ssearch =
[
EXT
O Name Tag Status Created Size Actions

jazz14jazz/cis371
O . : latest In use about 1 month ago 1.67GB »
1b971acc297e |

-
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Create a Container(Do This Once)

/* Create a container using docker run */

docker run --name conatainer name -it -v

path to your local workspace:path to workspace in container your dockerhub id/docker image name

Mount local workspace to
a workspace in the container.
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Some Docker commands

docker

docker

start container name

docker stop container name

exec -it container name bash
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Verify the NodelS + TypeScript Env.

e node: for running JavaScript in a non-browser environment
e npm (Node Package Manager): for installing JS/TS libraries
e npx: Node package runner tool

e tsc: TypeScript Compiler
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Verify the NodelS + TypeScript Env.

/* Re-enter a running container */
docker exec -it cis371 bash
root =» / §

/* Verify following installations in your container */
root = / $ node -v

v20.5.0

root =% / $ npm -v

9.8.1

root =% / $ npx -v

9.8.1

root =» / $ tsc -v

Version 5.1.6
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Push Docker Image to Dockerhub

docker push dockerhub id/image name

Using default tag: latest

The push refers to repository [docker.io/dockerhub id/image name]

b575e57£29c8: Pushed

bd96d63ee3b6: Pushed

£f20b22c3fa07: Pushed

5£70bf18a086: Mounted from jupyter/datascience-notebook
63cl78e39%eal: Pushed

cded4ef3850e2: Pushed

b578£477cd5d: Pushed

b298£9991all: Pushed

c94dc8fa3d89: Pushed

latest: digest:
sha256:e7l1laa%afb60£fcblc7£0b9223e349856dd52ca754502859726c8029422fa5bec3c size: 5141
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Pull Docker Image

docker pull dockerhub id/image name

&dockerhub Q, Search Docker Hub Explore Repositories Organizations Help ~

jazz14jazz v Search by repository name Q All Content v

Create repository

jazzl4jazz / cis371 & Public

Contains: Image | Last pushed: 8 minutes ago

w0

L
o
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More Docker Commands

All Commands

Cheat Sheet
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https://docs.docker.com/engine/reference/commandline/docker/
https://docs.docker.com/get-started/docker_cheatsheet.pdf

VS Code: Install Remote Development Extension

) File Edit Selection View Go - £ Search
EXTENSIONS: MARKET.. ¥ O = --- = Extension: Remote Development X

Dev Containers extension

Remote Development ve-2s.0 s
Remote Deve... @ 44M % 45 S A PR

)< An extension pack that lets ... <
4 % Microsoft Install An extension pack that lets you open any folder in a container, on a...

EV Business Cen... & 1K % 5 Install  §53
o Install
83 DETAILS

P 15K

G C on of extensions ¢ Extension Pack (4) )
7 Red Hat Install Categories

ReMOtE - SSH Extension Packs

‘ gbe0 Docker Extens... < 27 E e s
2 Install .
2 I

Extension
Resources
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VS Code: Open the container in VS Code

. gbel Ruby Extensio... & 1
2 gbel Install

‘ gbe0 Markdown Ex...

X ®oAo %o

Connect to WSL

Connect to WSL using Distro...
Connect to Host...

Connect Current Window to Host...
New Dev Container...

Attach to Running Container...
Tunnel

GitHub Codespace

Remote Repository

Close Remote Connection
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VS Code: Open a terminal in VS Code

Go Run Terminal Help
v O New Terminal Ctrl+Shift+ e
Split Terminal Ctrl+Shift+5
Run Task...
Run Build Task... Ctrl+Shift+8
Run Active File

Run Selected Text

Configure Tasks...

Configure Default Buil¢' Task...

TERMINAL
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Code Formatting: Prettier .
== Prettier

File Edit Selection View Go Run Terminal Help <5 L gvsu-cis371.github.io [Container jazz14jazz/jupyter-book (book)]

EXTENSIONS O - 85 Extension: Prettier - Code formatter X

Y
Prettier - Code formatter e

V LOCAL - INSTALLED
Prettier # prettier.io <D 48,764,398 % % % % ¥ (463) Sponsor
Code formatter using prettier
Disable | |Uninstall 7 \/ Auto Update %

Extension is enabled on ‘Container jazz14jazz/jupyter-book (book)*

&

Prettier - Code formatter DO214ms
Code formatter using prettier

LR @ Prettier Formatter for Visual Studio Code

is an opinionated code formatter. It enforces a consistent style by parsing your code and re-printing it

fstliniontaeniseditiael & with its own rules that take the maximum line length into account, wrapping code when necessary.

JavaScript - TypeScript - Flow - JSX - JSON
CSS - SCSS - Less
v RECOMMENDED 7 HTML - Vue - Angular HANDLEBARS - Ember - Glimmer
. - GraphQL - Markdown - YAML
GitHub Copilot D20M k3.5 o i ’

rpr

> CONTAINER JAZZ14JAZZ/JUPYTER-BOOK (BO... ¢ (9

Jrsaliling () Main 'passing downloads 238M | installs a9M mdestyle- follow prettierl
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https://www.youtube.com/watch?v=DqfQ4DPnRqI

