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Chapter 3
Configuring Hyper-V

配置Hyper-V

Objectives in this chapter: 本章的目标

1- Create and configure virtual machine settings

2-`Create and configure virtual machine storage

3- Create and configure virtual networks
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Objective 3.2:   Create and configure virtual 
machine storage

Working with Virtual Disks

 Hyper-V uses a virtual hard disk (VHD) format to package part of 
the space on a physical disk to appear to the VM as though it is a 
physical hard drive.

 You can construct virtual storage subsystems to emulate almost any 
physical storage solution.

 The New Virtual Machine Wizard creates the following virtual 
storage subsystem:

 2 IDE (Integrated Drive Electronics) controllers (system drive + 
DVD drive)

 1 SCSI (Small Computer Systems Interface) controller 
(unpopulated)

24.09.2018 4



1- Virtual Disk Formats
There are three types of VHD files, as follows:

 Fixed hard disk image: An image file of a specified size in 
which all the disk space required to create the image is 
allocated during its creation. 

Dynamic hard disk image: An image file with a specified 
maximum size, which starts out small and expands as needed 
to accommodate the data the system writes to it. 

Differencing hard disk image: A child image file associated 
with a specific parent image. The system writes all changes 
made to the data on the parent image file to the child image, to 
facilitate a rollback at a later time.
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1- Virtual Disk Formats
VHD

◦ Limited to 2 TB

◦ Compatible with all versions of Hyper-V, Virtual Server, and 
Virtual PC

VHDX

◦ Up to 64 TB

◦ Support 4 KB logical sector sizes

◦ Larger block sizes (up to 256 MB)

◦ Not backwards compatible and can only be read by WS 
2012,WS 2012 R2, Windows 8, and Windows 8.1 Hyper-V 
servers.

If migrating your VMs from Windows Server 2012 R2 to an older version of 

Hyper-V is even a remote possibility, you should continue using the VHD 

file format.



2-Creating virtual disks
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 Hyper-V allows you to create virtual hard disks as a 
part of a virtual machine, or create them later and 
add them to a VM.

 Hyper-V Manager provides access to most of the 
VHD parameters.

 Windows PowerShell cmdlets provides the most 
granular control over the disk image format.



A-Creating a Virtual Disk with a VM
 The New Virtual Machine Wizard includes a Connect Virtual Hard Disk 

page, with which you can add a single disk to your new VM with these 
options:

1.Create a virtual hard disk: Enables you to specify the name, location, 
and size of a new virtual hard disk, but you can only create a dynamically 
expanding disk using the VHDX format.

2.Use an existing virtual hard disk: Enables you to specify the location 
of an existing VHD or VHDX disk, which the VM will presumably use as its 
system disk.

3.Attach a virtual hard disk later: Prevents the wizard from adding any 
virtual disks to the VM configuration. The assumption is that you will 
manually add a disk later, before you start the virtual machine.

 The object of this wizard page is to create the disk on which you will install 
the VM’s OS or to select an existing disk on which an OS is already 
installed.

 You can create a VHD file at any time without adding it to a VM by using the 
New Virtual Hard Disk Wizard in Hyper-V Manager or using Windows 
Powershell. Look to the steps on P158. LAB practice
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B- Adding Virtual Disks to 
Virtual Machines

 If you chose the Attach a virtual hard disk later option when creating 
your virtual machine, you will need to attach a virtual hard drive to one of 
your controllers.  then you must add a hard disk image to IDE Controller 
0 to use as a system drive. A Generation 1 VM cannot boot from the SCSI 
controller.

 When you open the Settings dialog box for a Generation 1 VM in its 
default configuration, you see three controllers labeled IDE Controller 0, 
IDE Controller 1, and SCSI Controller.

 Each IDE controller can support two devices and the default VM 
configuration uses one channel on IDE Controller 0 for the system hard 
disk and one channel on IDE controller 1 for the system’s DVD drive.

 To add an existing virtual system drive to a VM, use the following 
procedure. Look P160 LAB Practice
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3- Creating Differencing Disks

 Allows you to create a cloned version of a baseline installation

 The parent disk is the baseline installation

 The child is the differencing disk

 Make changes to the child differencing disk without changing the baseline 

 You can revert back to the baseline installation anytime

 Excellent tool for testing or labs (You can create multiple differencing 
disks that point to the same parent image, enabling you to populate a lab 
network with as many VMs as you need, which saves disk space and 
eliminates the need to repeatedly install the OS.)

 To create a cloned version of a baseline installation with a differencing 
disk, use the following procedure. Look P162 LAB Practice

 You can then proceed to create additional cloned VMs with differencing 
disks that all use the same parent. Each one can function independently 
and the parent disk will remain unchanged.
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4- Configuring Pass-Through Disks

 A pass-through disk is a type of virtual disk that points not to an area of 
space on a physical disk, but to a physical disk drive itself, installed on the 
host computer. 

 When you add a hard drive to any of the controllers in a VM, you have the 
option of selecting a physical hard disk as opposed to a virtual one.
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 The VM must have exclusive 

access to the physical disk.

 This means that you must first 

take the disk offline in the 

parent OS by using the Disk 

Management snap-in, as 

shown in Figure 3-19, or the 

Diskpart.exe utility. Once the 

disk is offline, it will be 

available for selection in the 

Physical Hard Disk drop-down 

list. FIGURE 3-19 An offline disk in the Disk Management 

snap-in



5- Modifying Virtual Hard Disks

 WS 2012 R2 and Hyper-V provide several ways for administrators to 
manage and manipulate VHD images without mounting them in a VM.

 Once you have created a VHD, whether you have attached it to a VM or not, 
you can manage it by using the Edit Virtual Hard Disk Wizard in Hyper-V 
Manager.

 To edit an existing VHD or VHDX file, use the following procedure. Look 
P164 LAB Practice.

 In addition to these disk-editing functions provided by Hyper-V Manager, it 
is possible to use the Disk Management snap-in on the Hyper-V host to 
mount a VHD or VHDX file as a drive and access its contents, just as if it 
were a physical disk.

 To mount a VHD file, use the following procedure. Look P165 LAB Practice.

 At this point, you can work with the virtual disk and its contents using any 
standard tools, just as you would a physical hard disk drive. To detach the 
VHD, you use the same procedure and select Detach VHD from the Action 
menu.
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6- Creating checkpoints
 In Hyper-V, a checkpoint is a captured image of the state, data, and 

hardware configuration of a VM at a particular moment in time.

 Creating checkpoints is a convenient way for administrators to revert a VM 
to a previous state at will.

 For example, if you create a checkpoint just before applying a system 
update, and the update is somehow problematic, you can apply the 
checkpoint and return the VM to the state in which it was before you 
applied the update.

 Prior to WS 2012 R2, the checkpoints in Hyper-V were known as snapshots. 
Checkpoints function in exactly the same way as snapshots; only the name 
is changed.

 Checkpoints are a useful tool for administrators implementing a test 
environment in Hyper-V, but they are not recommended for heavy use in 
production environments.
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The system creates a checkpoint file with an AVHD or AVHDX extension, 
in the same folder as the VHD file, and adds the checkpoint to the Hyper-
V Manager display, as shown in Figure 3-20.
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Administrators also should not use checkpoints on VMs containing 

databases—such as those created by SQL Server, Exchange, or 

Windows domain controllers—because the checkpointing process does 

not account for the current state of the database, and corruption might 

occur.



Break
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7- Configuring Storage Quality of 
Service (QoS)

 Because it is common for there to be more than one virtual hard disk 
hosted by a single physical hard disk, it is possible for one virtual 
disk to monopolize the input/output capacity of a physical disk, 
causing the other virtual disks to slow down.

 To help prevent this, WS 2012 R2 enables you to control the Quality of 
Service (QoS) for a given virtual hard disk.

QoS management in Hyper-V takes the form of controls that enables 
you to specify the minimum and maximum input/output operations 
per second (IOPS) for a disk.

 To configure storage QoS, open the Settings dialog box for a VM, 
expand a hard drive component, and select Advanced Features to 
display the Advanced Features page shown in Figure 3-21.
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 After selecting the Enable 
Quality of Service Management 
check box, you can specify

 Minimum IOPS values. 

 Maximum IOPS values for the disk 
in 8 KB increments.
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8- Connecting to a storage area 
network (SAN)

 A storage area network (SAN) is simply a network dedicated 
to high-speed connections between servers and storage 
devices.

 A SAN consists of one or more drive arrays equipped with 
network interface adapters, which you connect to your servers 
using standard twisted pair or fiber optic network cables.

 A SAN-connected server has a minimum of two network 
adapters—one for the standard LAN connection, and one for 
the SAN.
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Connecting to a SAN

A server connected to a SAN



Advantages of SANs
 By connecting the storage devices to a network instead of to 
the servers themselves, you avoid the limitations imposed by 
the maximum number of devices you can connect directly to a 
computer.

 Avoid the limitations imposed by the maximum number of 
devices you can connect directly to a computer.

 Provide added flexibility in their communications capabilities.

 Can also greatly extend the distances between servers and 
storage devices.
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Clustering in a SAN
 Because any device on a SAN can communicate with any other 

device on the same SAN, high-speed data transfers can occur 
in the following ways:
Server to storage: Servers access storage devices over 
the SAN just as if they were connected directly to the 
computer.
Server to server: Servers use the SAN to communicate 
directly with each other at high speeds to avoid flooding the 
LAN with traffic.
Storage to storage: Storage devices communicate among 
themselves without server intervention (e.g., performing 
backups from one medium to another or to mirror drives on 
different arrays).

By connecting redundant servers to the same network, enabling 
them to access the same data storage devices, If one server 
should fail, another can assume its roles by accessing the 
same data. This is called server clustering. as shown in next 
figure 
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Clustering in a SAN

Multiple servers connected to a SAN



SAN Technologies
 Hard drive arrays directly connected to a server consist of 

multiple drives and a SCSI interface.

 Some include RAID controllers, while some are JBOD (Just a 
Bunch of Disks).

 Drive arrays for SANs are more complex because they also 
include support for networking  and intelligent agents that 
provide advanced functions, like serverless backups.

 Servers and storage devices cannot exchange SCSI 
commands over a SAN connection the way they do when the 
devices are directly connected using a SCSI cable. 

 To communicate over a SAN, servers and storage devices 
map their SCSI communications onto another protocol, such 
as Fibre Channel.
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Using Fibre Channel
 Fibre Channel is a high-speed serial networking technology 

that was originally designed for use with supercomputers, but 
which is now associated primarily with storage area 
networking. 

 Fibre Channel is a versatile SAN communications technology 
Supporting various network media, transmission speeds, 
topologies, and upper-level protocols

 Its primary disadvantage is that it requires specialized 
hardware that can be extremely expensive. 
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Disadvantages of Fiber Channel
 Installing a traditional Fibre Channel SAN requires building an 

entirely new network with its own special medium, switches, 
and network interface adapters.

 In addition to the hardware costs 10 times more than a 
traditional Ethernet network, there are also installation and 
maintenance expenses 

 Fibre Channel is a rather esoteric technology, with relatively 
few experts in the field.

 To install and maintain a Fibre Channel SAN, an organization 
must either hire experienced staff or train existing personnel 
on the new technology.
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9- Connecting VMs  to a SAN

 Windows Server 2012 Hyper-V now supports the creation of virtual Fibre
channel adapters.

 A Hyper-V Fibre Channel adapter is essentially a pass-through device that 
enables a VM to access a physical Fibre Channel adapter installed in the 
computer, and through that, to access the external resources connected to the 
SAN. With this capability, applications running on VMs can access data files 
stored on SAN devices and administrators can use VMs to create server 
clusters with shared storage subsystems.

 To support virtual Fibre Channel connectivity, the physical Fibre Channel host 
bus adapter(s) in the host computer must have drivers that explicitly support 
virtual Fibre Channel.

 Assuming you have the appropriate hardware and software installed on the 
host computer, you implement the Fibre Channel capabilities in Hyper-V by 
first creating a virtual SAN by using the Virtual SAN Manager, accessible from 
Hyper-V Manager.

 When you create the virtual SAN, the World Wide Node Names (WWNNs) and 
World Wide Port Names (WWPNs) of your host bus adapter appear, as shown 
in next Figure
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 The next step is to add a Fibre
Channel adapter to a VM from the 
Add Hardware page in the Settings 
dialog box.

 When you do this, the virtual SAN 
you created earlier is available on 
the Fibre Channel Adapter page, 
shown in Figure 3-25. Hyper-V 
virtualizes the SAN and makes the 
WWNNs and WWPNs available to 
the VM
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WWNNs and WWPNs in a virtual SAN
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A Fibre Channel adapter in a VM


