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In this workshop @ nours)

m \What is virtualization?

- Running Windows, Mac and Linux on a single computer at the same
time

- You are using Mac? But target software only run on Windows? No
problem.

m Getting Familiar with Hypervisor
m Hypervisor Selections

m OS Installer Images
N
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Introduction to Container
Practical Works
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m Founder / Master Trainer image Nation

m Part-time Lecturer HKu, HKUSPACE, City University of Hong Kong
m Developer Al, web, Mobile, WeChat & loT

m Content Creator video producing / Live streaming

m Certified Azure Al Engineer

m AWS Solution Architect - Associate

m Alibaba Cloud Certified Professional

m AWS Academy Educator

m Email:
in
()

Master of Fine Art, CityU (HK)
Master of Science, HKU
Bachelor of Science, UH (UK)

linkedin.com/in/ngsunny/
github.com/ngsanluk
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Virtualization
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m Virtualized Computation Power
m Can easlily confuse with VR (Virtual Reality)

m |n computing, virtualization Is the act of creating a virtual
version of computation resources, including

- virtual computer hardware platforms
- storage devices
- computer network resources

m \When something is virtual, it means it's NOT real.




Virtual Machine
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m Virtualized Computer

m Hardware virtualization
refers to the creation of
a virtual machine that
acts like a real
computer with an
operating system.
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You can run Windows on top
of a Mac

<UoTleu/a3ewT>
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You can run multiple Linux on
top of Windows

m A computer that Is running
Microsoft Windows may
host virtual
machines

- such as Ubuntu Linux
operating system
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Use cases for data scientist
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m Certain software only run on particular operating system

m Example
- You are using Mac and need to use PowerBIl Desktop




Cloud services are
virtualized computation power
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Flexible
built on top of virtualization

m Imagine a very powerful computer that comes with
excellent hardware configuration (CPU, RAM, HD and
etc.)

m Many virtual machines are running on top this very
powerful hardware

m Each virtual machine is rented to different client/tenant.

m Each virtual machine is configured based on client’s
needs

11






What Is happening underneath?

( VM VM VM

N
5TB

Physical
Machine

S

RAM 48GB CPU 10 core
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AWS Cloud Server

In cloud, VM server is widely referred as Instance

VM VM VM VM VM
Management,
Networking Storage Security, and
Monitoring
Dom0O
Hypervisor

Host Server

14



Popular Hypervisor
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m A hypervisor is a Typeltypervior 1 Typa 2yperisor
computer software, or —
hardware that creates and ;
runs virtual machines.

m It's also known as Virtual
Machine Monitor (VMM)

m Famous choices
- Parallels Desktop
- VMWare

- VirtualBox

HYPERVISOR

v
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HYPERVISOR
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GUEST OS GUEST 05 GUESTOS . GUESTOS GUEST 0S GUEST OS

&& LINUX HANDBOOK




EN Parallels Desktop

m For only

m Supports both Apple M-series
CPU and Intel CPU

m Paid by one-off purchase or
paid by yearly subscription

- One month FREE trial
m Ready to download OS images

m Super easy to install Windows
11 to run on top of Mac
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If you are using Mac with M-Series
(M1/M2, aka Apple Silicon)
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VMWare Workstation

m For Windows =S \Nindows
m Latest version - 17

m Paid version - VMWare
Workstation Pro

VMWARE

WORKSTATION

B V/

VVVVVV

WORKSTATION

PLAYER™ 1 7

18

m Free version - VMWare
Workstation Player



VMWare Fusion
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m For Mac

m Latest version - 13 | ; -' l

m Paid version - VMWare
—usion Pro

m Free version - VMWare
~usion Player

19



VirtualBox
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m For Windows and
Mac (intel CPU only)

m Latest version -7
m Free

m Ful virtualization QB virtualsox
features ‘ 7.0

VirtualBox Graphical User Inte
Versi

sion 7.0.0 r153978 (Qt5.15.3)
Copyright © 2022 Oracle and/or its affiliates.
| @close |

m Harder to use

20
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OS disk Images

m You need to download O perating ~ystem disk image file
m Adisk image file is special computer file that contains

operating system folders, sub-folders and file for
Installation

m Before we have disk image file, we had to burn CD/DVD
for OS installation

m Images can be downloaded for free and used to install
Guest Operating System on your host computer

21



Popular OS Images
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m Windows 11 (Licensing required. Can install for trial.)

m Ubuntu Linux (Free. Popular for testing, dev and
oroduction)

m Kali Linux (Free. Popular for ethical hacking and
penetration testing)

22



Different images for different CPU
Intel CPU vs. ARM CPU (e.g. Apple M-series)



Windows image download
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m Windows 11 for Intel CPU

Download Windows 11 Disk Image (I1SO)

This option is for users who want to create a bootable installation media (USB flash drive, DVD, etc) or
create a virtual machine (ISO file) to install Windows 11. This download is a multi-edition 1SO that uses

your product key to unlock the correct edition.

|Se|ect Download v

@ Before you start

24


https://www.microsoft.com/en-in/software-download/windows11

Windows image download
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m Windows 11 for ARM CPU (e.g. Apple M-Series)
- Become Windows Insider (free)

- Go to Windows Insider Preview Downloads

Windows 11 on Arm Insider Preview

With Windows 11 on Arm Insider Preview builds, you can create 64-bit Arm (Armé4) VMs in Hyper-V on Windows 11 Arm-
based PCs. Creating Armé4 VMs is not supported on x64 hardware.

Arm64 VMs are only supported on devices that meet the pre-requisites:

* Windows 11 Arm-based PCs with a Microsoft SQ1, Microsoft 5Q2, Qualcomm Snapdragon 8cx, or
Qualcomm Snapdragon 850 processor

- ADbit complicated. Not for beginner.

Instructions
1. Download VHDX file from this page

]
—_— E E l S I e r E ‘ ro i ' C h 2. Create a virtual machine in Hyper-V, using the downloaded VHDX as an existing virtual hard disk
Visit Windows on Arm developer center at http://aka.ms/winenarm for more details and documentation.

m Use Parallels Desktop to download WINAOWS IMaQges s e e s toer

[Sele(t edition V]

25



https://www.microsoft.com/en-us/software-download/windowsinsiderpreviewARM64
https://www.microsoft.com/en-us/software-download/windowsinsiderpreviewARM64

Ubuntu image download

<UoTleu/a3ewT>

m Desktop version vs. Server version
- Desktop version is graphical Ul based. For personal use.
- Server version is command based. For production server use.

m https://ubuntu.com/download/desktop

ubuntu® | Enterprise v eveloper v ommunity ownload v

Download Ubuntu Desktop

The open-source desktop operating system that powers millions of PCs and laptops
around the world. Find out more about Ubuntu's features and how we support
developers and organisations below.

Ubuntu Desktop homepage Visit the Ubuntu Desktop blog»

26



A
-
Q

0Q
D

\
-
Q
—
-
o
=)

\4

Kall Image download

Choose your Kali |

Installer Images

v Direct access to hardware
v Customized Kali kernel
+ No overhead

[

Single or multiple boot Kali, giving you complete
control over the hardware access (perfect for in-built
Wi-Fi and GPU), enabling the best performance.

% Recommended

- -
Virtual Machines
’ Snapshots functionary
Isolated environment
Customized Kali kernel

Limited direct access to
hardware
Higher system requirements

X X A8 A

VMware & VirtualBox pre-built images. Allowing for a
Kali install withour altering the host OS with additional
features such as snapshots. Vagrant images for quick
spin-up also available.

% Recommended


https://www.kali.org/get-kali/
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What IS container?

Containerization is a software deployment process that bundles
an application’s code with all the files and libraries it needs to
run on any infrastructure.

m Too difficult to understand? No problem. Let’s talk about its
benefit and you will love it.

m Just remember, the ultimate goal of these virtualization
technologies is to get software to run effortlessly.

28
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Container is light-weight

hypervisors and guest OS are needed

Bins/Lib Bins/Lib Bins/Lib Bins/Lib Bins/Lib Bins/Lib

Container Engine
Guest OS Guest OS Guest OS
Operating System

Hypervisor
Infrastructure

Infrastructure I:I .
] dik

Virtual Machines Containers

29
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With container, software
dependency Is not a pain

m You download a software. When you try to run it, it says
you also need to download/install another software
before it can work (one software depends on another)

m You download some Python codes for your projects,
when you try to run the codes, it says some libraries are
missing (your python codes depend on these libraries.

30



Software dependency IS
very challenging !!!
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Container -
Use cases for data scientist

m Easily setting up data science development environment
just by a few command (copy and paste)

m You can easily have different versions of software
environment (server or libraries) running at the same
computer at the same time

32






Installing docker for Windows

<UoTleu/a3ewT>

m Docker Desktop for Windows

Install Docker Desktop on Windows

This page contains the download URL, information about system requirements, and instructions on how to install Docker

Desktop for Windows.

Docker Desktop for Windows

34


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

Installing docker for Mac

<UoTleu/a3ewT>

m Docker Desktop on Mac

Install Docker Desktop on Mac

This page contains download URLs, information about system requirements, and instructions on how to install Docker

Desktop for Mac.

Docker Desktop for Mac with Intel chip Docker Desktop for Mac with Apple silicon

35


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

It requires a little bit
command line typing



Command Line Interface for

PowerShell

Click Start and search “PowerShell

A
-
=
QU

)]
D
~

-
Q
—
-
o
=)

\4

Best match

E Windows PowerShell
Desktop app

Apps
2 Windows PowerShell ISE
E¥ Windows PowerShell (x36)

¥ Windows PowerShell ISE (x86)

S8 My stuff

powershell|

37




Command Line Interface for

Terminal

Click Spotlight and search “Terminal”
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® Terminal — -zsh — 80x24
O\ ter|mir]a| Last login: Fri Sep 3 14:27:54 on ttyseee
$ defaults write com.apple.screencapture location ~/Documents
TOP HITS $ killall SystemUIServer
a sl
@ www.terricom — http://www.terri.c...

APPLICATIONS

Marked 2

A iTerm
BOOKMARKS & HISTORY

@ Focus On Your One Thing | Terri Sa...

@ How To Fix Spotlight Search On Ma...

Terminal
@ Terminal 101: Rebuild the Spotlight... At
@ clear spotlight search mac terminal...
SIRI KNOWLEDGE
@ Terry Crews
DEFINITION Kind Application
u Size 9.7 MB
ter-
Created 7/31/17
CONTACTS

Modified 6/3/18
1 Terri
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Check your docker installation

Make sure you have started Docker Desktop, in the
command line interface, type

If the installation is correct, you should see the installed
docker version. e.g.

Docker wversion 20.10.20, build 9fdeb9c

39
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Some Docker Commands

docker

docker

docker

docker

images

PS
run

stop

Shows docker images available on your computer.
Docker image can consume a lot of storage.

Shows containers that you‘ve run or are running
To run a container (Remember: a container is like a

virtual computer.
Example: docker run hello-world

To stop a container.
Example: docker stop hello-world

40



Running a
container

This example uses an existing
container images named “hello-
world” to run a container

The "hello-world” images is
automatically downloaded form
docker repository to produce a
replica and run

There are many docker images
on the internet (repository)

Tells your operating Tells Docker which
syslem you are using image to load into
the docker program the container

~ o

docker run hello-world

S

A subcommand that
creates & runs a
Docker container

41
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Type In

And you should see the following output

Hello from Docker!
This message shows that your installation appears to be working correctly.

To

1.
2.
3.

4.

To

generate this message, Docker took the following steps:

The Docker client contacted the Docker daemon.

The Docker daemon pulled the "hello-world" image from the Docker Hub.
(arm64v8)

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

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

try something more ambitious, you can run an Ubuntu container with:

S docker run -it ubuntu bash

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

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

42
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F—ﬁ
Client }

docker pull

docker run

docker build --{---:

-

—

Docker Eco-system

DOCKER_HOST)

et

Docker daemon

NGiNX

43



Docker images
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m A Docker image is a file —
used to execute code In

a Docker container. _& run 5
m Docker images act as a

set of instructions to Docker Image Docker Container
build a Docker container,
like a template.

44



Docker images repository
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m A Docker repository is where
you can store 1 or more
versions of a specific Docker

image.

m You can download ready-to-
use docker images from
public repository and run
them for your development
purpose.

Images
Static, persisted container image

45



Practical Works



Docker Stacks
for
Data Scientist
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Jupyter Docker Stacks

Jupyter Docker Stacks

Jupyter Docker Stacks are a set of ready-to-run Docker images containing Jupyter applications and
interactive computing tools. You can use a stack image to do any of the following (and more):

Start a personal Jupyter Server with the JupyterLab frontend (default)

Run JupyterLab for a team using JupyterHub

Start a personal Jupyter Server with the Jupyter Notebook frontend in a local Docker container

Write your own project Dockerfile

48


https://jupyter-docker-stacks.readthedocs.io/en/latest/index.html
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Let's start a Jupyter Server

m Type in the following command in your CLI windows

m This command pulls the jupyter/scipy-notebook image from
Docker Hub if it is not already present on the local host.

m |t then starts a container running a Jupyter Server with the
JupyterlLab frontend and exposes the container’s internal
port 8888 to port 10000 of the host computer

49
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To visit your Jupyter Server

m In your preferred browser, open the page like below
http://<hostname>:10000/?token=<token>

IS the name of the computer running Docker
IS the secret token printed in the CLI console

m For example:
- http://localhost:10000/?token=XXXXXXXXX

50
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The container remains Intact

m [0 quit the container, in command line windows, press
CTRL+C

m [ he container remains intact for restart after the Server
exits.

m Meaning whatever you have done to the container don't
persist.

m The files (e.g. Notebooks file that you create in the
previous run) will all be gone after container restart.

51
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What if you need to keep files?

m You can map your host computer folder to the container

m S0, when you add files or changes file, it actually saves
the files to your host computer folder and therefore your
updates (codes or data) persists

m Type in the following command

docker run -p 10000:8888 -v
"S{PWD}":/home/jovyan/work Jupyter/scipy-notebook

52
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Wide selections of Images

Selecting an Image

» Core Stacks
» |Image Relationships

» Community Stacks

Using one of the Jupyter Docker Stacks requires two choices:

1. Which Docker image you wish to use

2. How you wish to start Docker containers from that image

This section provides details about the first.

53


https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html

Thank Youl
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