A guide to Hyper-V Virtualization for
Microsoft Windows 10 Operating
system
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Introduction

Microsoft
Hyper-V

Microsoft Hyper-V, codenamed Viridian, and briefly known before its release as Windows Server
Virtualization, is a native hypervisor; it can create virtual machines on x86-64 systems running Windows.
Starting with Windows 8, Hyper-V superseded Windows Virtual PC as the hardware virtualization
component of the client editions of Windows NT. A server computer running Hyper-V can be configured
to expose individual virtual machines to one or more networks. Hyper-V was first released with
Windows Server 2008 and has been available without additional charge since Windows Server 2012 and
Windows 8.



Prerequisites

Microsoft Hyper-V Utilizes not only software components to enable a virtual guest OS
(Operating System) but also direct to hardware code to take advantage of specialized virtualization
instructions sets in a CPU. To facilitate Hyper-V your CPU will need the following technologies: NX bit,
x86-64, Intel VT-x or AMD-V, and Second Level Address Translation.

Also, a Minimum of 4 GB memory. As virtual machines share memory with the Hyper-V host,
you will need to provide enough memory to handle the expected virtual workload.

In your systems BIOS you will need to enable Virtualization Technology (may have a different
label depending on motherboard manufacturer) as well as Hardware Enforced Data Execution
Prevention.



The Hyper-V role can be enabled on these versions of Windows 10:

e Windows 10 Enterprise
e Windows 10 Pro
e Windows 10 Education

The Hyper-V role cannot be installed on:

e Windows 10 Home
e Windows 10 Mobile
e Windows 10 Mobile Enterprise

You can view your systems information to make sure you are ready for virtualization by opening
a command prompt window and typing in “systeminfo”

BN Command Prompt

Al Apps Documents Web  More ¥

t Winds

Best match 050 .F it

Command Prompt

App

ysteminfo

Apps
B Nodejs command prompt >

B x64_x86 Cross Tools Command
Prompt for VS 2017

B x36_x64 Cross Tools Command
Prompt for VS 2017

ES Command Prompt - O X
= MySQL 8.0 Command Line Client - 1
Unicode

Settings

= Replace Command Prompt with
Windows PowerShell in the Win + X

% Turn high contrast on or off >
i Manage app execution aliases >
[ Change Narrator's keyboard layout >
Search the web

2 command - See web results >

ﬂ 2 command I




Supported Guest Operating Systems

Guest operating system

Maximum number of
virtual processors

Notes

Windows 10 32 Enhanced Session Mode does not work
on Windows 10 Home edition

Windows 8.1 32

Windows 8 32

Windows 7 with Service Pack 1 |4 Ultimate, Enterprise, and Professional

(SP 1) editions (32-bit and 64-bit).

Windows 7 4 Ultimate, Enterprise, and Professional
editions (32-bit and 64-bit).

Windows Vista with Service 2 Business, Enterprise, and Ultimate,

Pack 2 (SP2) including N and KN editions.

Windows Server Semi-Annual 64

Channel

Windows Server 2019 64

Windows Server 2016 64

Windows Server 2012 R2 64

Windows Server 2012 64

Windows Server 2008 R2 with |64 Datacenter, Enterprise, Standard and

Service Pack 1 (SP 1) Web editions.

Windows Server 2008 with 4 Datacenter, Enterprise, Standard and

Service Pack 2 (SP 2) Web editions (32-bit and 64-bit).

Windows Home Server 2011 4

Windows Small Business Server
2011

Essentials edition - 2,
Standard edition - 4

Ubuntu 12.04-20.04

4

Red Hat Compatible Kernel

4

Windows 10 can run as a guest operating system on Windows 8.1 and Windows Server

2012 R2 Hyper-V hosts.




Initial Setup: Installation

There are a few ways that you can install the Hyper-V package on your windows machine. After you
have confirmed that your system has met the requirements you can follow these steps to get it
installed.

Enable Hyper-V using PowerShell

1. Open a PowerShell conoI as Ainistrtor.

All Apps Documents Web More + 14251 c

Best match

E Windows PowerShell E
App

Apps

Windows PowerShell

Windows PowerShell ISE > App
Windows PowerShell (x86) &
Windows PowerShell ISE (x86) P2 I open
Debuggable Package Manager >
Search the web B Run 1SE as Administrator
o e I —— 5 B windows Powershell ISE
Documents (2+) 7
Settings (3)
H £ powershell O & O m @m m [

2. Run the following command:

PowerShell
Enable-WindowsOptionalFeature -Online -FeatureName Microsoft-Hyper-V -All

EN Administrator: Windows PowerShell - O *

Microsoft-Hyper-v

This will use the windows update tool to download the package called Microsoft-Hyper-V and
all its dependent services.

If the command could not be found, make sure you are running PowerShell as Administrator.

When the installation has completed, reboot.



Installation

Enable the Hyper-V role through Settings

1. Right click on the Windows button and select ‘Apps and Features’.
2. Select Programs and Features on the right under related settings.
3. Select Turn Windows Features on or off.
4. Select Hyper-V and click OK.

&

Turn Windows features on or off (7]

To turn a feature on, select its check box, To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

[ | MET Framework 3.5 (includes .MET 2.0 and 3.0) ~
[m] MET Framework 4.6 Advanced Services

[ | Active Directory Lightweight Directory Services
[]  Embedded Boot Experience
[l  Embedded Logon
] Embedded Shell Launcher
= Hyper-V

Hyper-V Management Tools
Hyper-V Platform
Internet Explorer 11
[] | Internet Information Services
1 Internet Infrormatinn Services Hostahle Weh Core

Cancel

When the installation has completed you are prompted to restart your computer.
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Creating a Virtual Machine with v1709 Host
OS

You can view Video instructions here.
To create a new virtual machine in Fall Creators Update:

1. Open “Hyper-V Quick Create” from the start menu.

More -

Best match

E’ Hyper-V Quick Create
- App

Search the web

P hyper-v qui - 5ee web results >

£ hyper-v quick migration >

P hyper-v quick creator > L

S hyper-v quick create windows 5 f
server [

2 hyper-v quick-create > -

P hyper-v quick create > -

£ hyper-v quick sync >

2 hyper-v quick create download >

2. Select an operating system or choose your own by using a local installation source.

I 2 hyper-v quif ¢

B Create Virtual Machine - X

Select an operating system
. Windows 10 dev environment ll Windows 10 dev environment

B Windows 10 with Microsoft Edge Start building Universal Windows Platform apps
() Ubuntu 18.04 LTS quickly using a virtual machine.

4 sarah's DevvM This evaluation copy of the Windows 10 1709 falso
referred to as the Windows 10 Fall Creators Update)
will enable you to try out Windows 10 UWP
development with an evaluation copy of Windows.

Bl Windows10

This evaluation copy will expire after a pre-

determined amount of time.

The license terms for the Windows 10 VMs supersede any conflicting Windows license
terms. See https://aka.ms/windowsdevelopervirtualmachineeula for any additional details.

Edition Windows 10 Enterprise
'] Local installation source ight Copyright () Microsoft Corporation. All rights reserved

More options (%)

‘ Close Create Virtual Machine



https://youtu.be/zoQjhyXQxfU
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a) If you want to use your own image to create the virtual machine, select Local
Installation Source.

b) Select Change Installation Source.

9 Create Virtual Machine — X

Select an operating system

== Windows 10 dev environment You can install from an ISO image file (.iso) or a virtual hard gﬁﬁ file (whd or whdx).

ll Windows 10 with Microsoft Edge ’ Change installation source... ,

@ Ubuntu 18.04 LTS This virtual machine wi INdo

E Sarah's Dev VM (enables Windows Secure Boot)

HJ Local installation source

More options @
Close ‘ Create Virtual Machine

c) Pick the .iso or .vhdx that you want to turn into a new virtual machine.

d) If the image is a Linux image, deselect the Secure Boot option. To disable Windows
launch security that may interfere with your Linux VM start up.

9 Create Virtual Machine — X

Select an operating system

== Windows 10 dev environment You can install from an ISO image file (.iso) or a virtual hard disk file (vhd or .vhdx).

Il Windows 10 with Microsoft Edge ‘ Change installation source...

@ Ubuntu 18.04 LTS ictual machine will run Windows

5 Sarah's Dev VM indows Secure Boot)

HJ Local installation source

More options @
Close Create Virtual Machine

3. Select "Create Virtual Machine" Then Hyper-V Quick Create will take that ISO file build a virtual
network adapter, assign it to the Virtual machine and launch the Machine for you.



CREATING A VIRTUAL MACHINE WITH
V1607 AND EARLIER HOST OS

1. Open the PowerShell ISE as Administrator.

Al Apps  Documents  Web More ¥ 14256 @ o
Best match
B3 Windows PowerShell ISE g I
- App — h
= Windows PowerShell ISE
Windows PowerShell 2 App
Windows PowerShell ISE (x86) = F
Windows PowerShell (x86) > i Open
Search the web CO  Run as administrato
R powershell ISE - ee weh results > I open file Tocation
EmEET = Pin to Start
EX powershell ISE > 1 Pin to taskbar

I yel powershell ISE

2. Select the New Script Button

Q Windows Power
Fdit  View

PS5 C:WUsersh\C

3. Copy and paste the script below into the edit window.
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# Set VM Name, Switch Name, and Installation Media Path.

$VMName = 'TESTVM'

$Switch = 'Default Switch'

$InstallMedia = 'C:\Users\Administrator\Desktop\en windows_10 enterprise_x64 dvd 6851151.iso’

# Create New Virtual Machine

New-VM -Name $VMName -MemoryStartupBytes 2147483648 -Generation 2 -NewVHDPath "D:\Virtual
Machines\$VMName\$VMName.vhdx" -NewVHDSizeBytes 53687091200 -Path "D:\Virtual Machines\$VMName"
-SwitchName $Switch

# Add DVD Drive to Virtual Machine
Add-VMScsiController -VMName $VMName
Add-VMDvdDrive -VMName $VMName -ControllerNumber 1 -ControllerLocation @ -Path $InstallMedia

# Mount Installation Media
$DVDDrive = Get-VMDvdDrive -VMName $VMName

# Configure Virtual Machine to Boot from DVD
Set-VMFirmware -VMName $VMName -FirstBootDevice $DVDDrive

4. Modify Lines 4 and 7
1. Setline 4 to the directory location of your iso file that houses your new guest OS
that we are creating.
2. Set the two directory locations on line 7 to a place on your machine where you
would like to store the virtual hard drive for this guest OS.
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5. Run the following script by pressing the green play button in the ribbon.

g Windows PowerShell 1SE

File Edit WView Tools Debug Add-ons Help

| Untitled1pst* X |

# Set W Name, Switch Name, and Installation Me
EWMMName = "TESTWM'

§5witch = "Externmal VM Switch®

fInstallMedia = "C:\Users‘Administrator’Desktop

# Create New Virtual Machine
MNew-VM -Name S5VMName -MemoryStartupBytes 214748

# Add DVD Drive to Virtuwal Machine
Add-WMscsiController -VMName IVMMName

(=Tl BN B R R TN

=

6. Once the Script is Completed and the Green Play button Appears again, you
should have a new Virtual Machine created.



Managing the Virtual machine

To access the GUI management tool for Hyper-V Search for “Hyper-V Manager” in the start menu.

Al Apps Documents Web  More ¥
Best match |
HI Hyper-V Manager

F App
Apps

Hyper-V Manager
@ Hyper-V Quick Create > App

Search the web

/O hyper - See web results >

Settings (1) T3 Run as administrator
Photos (1+) m Open file location
Folders (1+) 2 pin to Start
Documents (13+) 1 pin to taskbar
]
]
I £ hyper}

In Hyper-V Manager you can manage the virtual machines that we created above. This Tool can also
connect to remote servers and desktops and allow you to administer changes and connect to virtual
sessions from a different machine as well.

3 Hyper-V Manager
File Action View Help
@ = |75  HE
B8 Hyper-V Manager Actions
B CHRIGT Virtual Machines

= CHRIG1 -
Name State CPUUsage  Assigned Memory  Uptime
B Windows 10 dev envirorm .. Off

EA Quick Create...
New »
% Import Virtual Machine...
[] Hyper-V Settings...
Z8 Virtual Switch Manager...
& Virtual SAN Manager..
Edit Disk...
g Inspect Disk...
Checkpoints

= Er. Automatic Checkpairt - Windows 10 dev environment - (4/11/2021 - §:51:2 PM)
- B Now

Stop Service

Remove Server

X ®lgi

Refresh
View »
H Help

Windows 10 dev environment -
48 Connect...

E7 Settings..

@ st

Windows 10 dev environment [ Checkpoint

9 Revert..

Created: 2/2/2021 9:46:09 PM Clustered: No

Configuration Version: 5.0 B Move..

Generation: 2 [ Export..

Notes: None =] Rename...
B Delete...
H Hep

Summary  Memory  Networking

< >
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Adjusting Ram Allocation for a guest VM

1. In Hyper-V Manager right click on the VM you wish to modify from the list of virtual
machines. Then select Settings...
2 Hyper-V Manager
File Action View Help

|7 o  HiE

% Hyper-V Manager . .
E CHRIGT Virtual Machines
MName State CPU Usage Assigned Memory Uptime
I Windows 10 dev envi
Connect...
Settings...
Start
Checkpoint
Revert...
< Move...
Checkpoints Export...
5By AomasticC  Loname- vironment - (4/11/2021 - 9:51:29 PM)
L Now Delete...
Help
Windows 10 dev environment
Created: 2/2/2021 5:46:09 PM Clustered: No
Configuration Version: 5.0
Generation: 2
Notes: None
Summary Memory  Networking
< >

Displays the virtual machine settings user interface.




2. Inthe Settings menu Select the Memory section. Enter the amount of RAM you wish to
allocate in the first Field.
3. Then select Apply.

Windows 10 dev environment ~ 3]
£ Hardware Wl Memory
!" Add Hardware
I Firmware Specify the amount of memory that this virtual machine can use,
W security
Secure Boot enabled Dynamic Memory
Wl Memary You can allow the amount of memory available to this virtual machine to change

2043 MB dynamically within the range you set.
+ ] Processor

S Virual processors

& scsI Controller Minimum RAM: MB

+ Hard Drive

Vindows 10 dev environment_... Maxdmum RAM: 1048576 MB

+ I Network Adapter

Fiaf

Enable Dynamic Memory

m

Specify the percentage of memory that Hyper-V should try to reserve as a buffer.
o Hyper-V uses the percentage and the current demand for memory to determine an
# Management amount of memary for the buffer,

1] Name
Nindows 10 de ronment Memory buffer: 0 %
|] Integration Services
Al services offered .
RIS HHTETES Memory weight
| Chedkpaints Specify how to pricritize the availability of memory for this virtual machine
Standard compared to other virtual machines on this computer.
aﬂ? Smart Paging File Location
C:\ProgramData\Microsoft\Windo. .. Low ' High
&

ning 0 Specifying a lower setting for this virtual machine might prevent it from

E_ Automatic Stop Action starting when other virtual machines are running and available memory is low.

Cancel

Here you can establish how much RAM you want to allow the VM to have allocated. This
RAM is allocated from the RAM that is available inside the physical Host computer.
When selecting a new value, you want to make sure that you leave enough RAM for the
host OS’ processes to function correctly and the same for the guest OS.

Hyper-V also has the ability to allocate memory on the fly with Dynamic memory
allocation. This allows the Host OS to retain some of the Guest OS’ RAM until the Guest
OS is in demand for more This can be set in the Dynamic Memory Subsection.



Creating a Rollback Checkpoint

1.

53 Hyper-V Manager
File Action View

ol ARl 7
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In Hyper-V Manager left click on the VM to select the instance you wish to capture from
the list of virtual machines.

Help

% Hyper-V Manager
Ef cHRIGY

Virtual Machines

Actions

Name

I Windows 10 dev environm... Off

<

State

CPU Usage

Checkpoints

BE; Automatic Checkpoint - Windows 10 dev environment - (4/1°

L Now

Windows 10 dev environment

Created:
Configuration Version: 5.0

Generation: 2

2/2/2021 5:46:05 P1

Notes: None

Summary Memory  Networking

CHRIG1

&

cxXm®m

Quick Create...

Mew

Import Virtual Machine...
Hyper-V Settings...
Virtual Switch Manager...
Virtual SAN Manager...
Edit Disk...

Inspect Disk...

| Stop Service

Remove Server
Refresh
View

Help

Windows 10 dev envirenment

BEELEP PO

Connect..,
Settings...
Start
Checkpoint
Revert...
Move...
Export...
Rename...
Delete...

Help
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2. Then on the right pane under the instance name (“Windows 10 dev environment” for
me) subsection Select checkpoint.

E3 Hyper-V Manager — [m| x

File Action View Help

L AN o
ﬁ Hyper-V Manager N 5 Actions
E CHRIGT Virtual Machines
CHRIG1 -
MName State CPU Usage Assigned Memory Uptime
B Quick Create...

I Windows 10 dev environm...

MNew 4
Import Virtual Machine...

Hyper-V Settings...

Virtual Switch Manager...

Virtual SAN Manager...

wa Edit Disk...

L Inspect Disk...

— Stop Service

Checkpoints ()

B'-Eg Automatic Checkpaint - Windows 10 dev environment - (4/11/2021 - $:51:29 PM)
b Mow

Remove Server

Refresh

View 3
ﬂ Help
Windows 10 dev envirenment -
Connect...
Settings...
Start

Checkpoint >

Revert...

Windows 10 dev environment

Move..,
Created: 2/2/2021 3:46:09 PM Clustered: No

Configuration Version: 9.0
Generation: 2
Notes: Naone

Export...
Rename...

Delete...

HQ“.ELEWI\?'E?GE'dh

Help

Summary Memory  Networking

£ >

CHRIG1: 1 virtual machine selected.
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3. Then you can View or act on the checkpoint from the checkpoints pane in the middle of
the manager.

2 Virtua
o Virtua
s EditD
< s I Inspe
Checkood — | (m) Stop?
- — ¥ Remo
EIEH Automatic Checkpoint - Windows 10 dev environment - (4/11/2081 - 5:51:25 PM})
=-{ Windows 10 dev environment - (4/25/2021 - 7:33:53 PM) O Refre:
b e Mow View
ﬂ Help
Windows
-E Conn
ﬁ Settin
@ Start
By Checl
Windows 10 dev environment 9 Rever
E’ Mowe
Created: 272724027 5:46:09 PM Clustered: Mo
Configuration Versiom: 5.0 _I'ﬁ Expor
=% P
4. You can open the submenu by right clicking on the checkpoint you created.
| < > |=
ey ':.;.:'
Checkpoints () [~
EI% Automatic Checkpairt - Windows 10 dev environment - (4/11/2021 - 9:51:29 PM) x
EI& Windows 10 dev environment - (4 giSaeis it k [J]
b e Mow Settings...
Apply... ﬂ
Export...
Wirn
Rename... e
Delete Checkpoint... %
Delete Checkpoint Subtree... %
Help 'rﬁ
Windows 10 dev environment - (4/25/2021 - 7:33:53 PM) @
Created: 4/25/2021 73354 FM E
Configuration Version: 5.0




In this submenu you can

e View the Settings that where in effect when this checkpoint was taken.

e You can Apply the checkpoint and rollback to the point in time the checkpoint was taken Data
and settings.

e You can Export the checkpoint configuration for migrating to a new machine as a file.

e You can Rename the checkpoint.

e You can Delete the Checkpoint or the checkpoint and every checkpoint below it.



Credits

e Microsoft Documents https://docs.microsoft.com/en-us/virtualization/hyper-v-on-
windows/about/
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