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Abstract

This guide provides detailed step-by-step walkthroughs for testing Hyper-V with Windows Server 2008 R2 in a preproduction environment. You can use this guide to become familiar with Hyper-V and the process of creating and managing virtual machines. This guide also includes scenarios that you can test to better understand how Hyper-V can address the business goals of your organization.
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Getting to Know Hyper-V: A Walkthrough from Initial Setup to Common Scenarios

Hyper-V™ is a role in Windows Server® 2008 R2 that provides tools and services that you can use to create and manage a virtualized server computing environment. Within this virtualized environment, you can create and manage virtual machines, which allows you to run multiple computers, even with different operating systems, on one physical computer. In this virtualized environment, you can choose to isolate the virtual machines, or specify how they communicate with each other and with an external network.

This guide provides detailed step-by-step walkthroughs for testing Hyper-V in a preproduction environment. You can use this guide to become familiar with Hyper-V and the process of creating and managing virtual machines. This guide also includes scenarios that you can test to better understand how Hyper-V can address the business goals of your organization.

[image: image3.png]


Notes 


If you prefer to test Hyper-V on Windows Server 2008, there is a different version of this guide that you can download: Getting to Know Hyper-V: A Walkthrough from Initial Setup to Common Scenarios (Windows Server 2008) (http://go.microsoft.com/fwlink/?LinkId=163697). 


Detailed planning, deployment, and technical information about Hyper-V is available in the Windows Server TechCenter: Browse Windows Server Technologies: Hyper-V (http://go.microsoft.com/fwlink/?LinkId=48557).

Before You Begin: Select a Computer to Test Hyper-V

Before you start following the steps in this guide, you need to select a computer that can run Hyper-V and that has the necessary resources to enable you to test the scenarios that interest you. This topic discusses the technical aspects that you can look for when selecting a test computer. It also offers information to assist you if you need to enable the configuration parameters in the system BIOS that make virtualization possible.
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Note 

This topic covers only the basic requirements for testing Hyper-V. For detailed information about hardware requirements and other considerations that you should review if you plan to use Hyper-V in a production environment, see Before You Install Hyper-V in the Hyper-V Planning and Deployment Guide (http://go.microsoft.com/fwlink/?LinkId=163300).

In this topic

Basic characteristics of the hardware that you will need to test Hyper-V. Lists and describes the basic technical characteristics that you should look for on a test computer.


Enabling virtualization in the system BIOS. Describes the process of enabling virtualization on the system BIOS of the test computer, and provides information that might help you with this task.

Basic characteristics of the hardware that you will need to test Hyper-V

The following table lists the basic characteristics of the main hardware components of a computer that you need to test Hyper-V.
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Notes 

If you already have a computer that you would like to use to test Hyper-V, you can see if it is listed in the Hardware section of the Windows Server catalog (http://go.microsoft.com/fwlink/?LinkId=111228). To see the list of servers that have been tested to run Hyper-V, in the Hardware section of the Windows Server catalog, under Product category, click Servers, and then under Additional qualifications, click Hyper-V. 

To test the scenarios in this guide, your computer also needs the memory, hard disk drive space, and other resources that are listed in the following table.

	Component
	Required characteristics

	Main processor
	The main processor must have the following attributes:


Be an x64 processor.


Include one of the following virtualization technologies: Intel Virtualization Technology (Intel VT) or AMD Virtualization (AMD-V).


Have a minimum processor speed of 1.4 GHz (this is a Windows Server 2008 R2 requirement). A processor speed of 2 GHz or faster is recommended.

	System BIOS
	The system BIOS must support the following:


The virtualization technology included in the main processor, and it must be enabled.


Hardware-enforced Data Execution Prevention (DEP), and it must be enabled.

	Random-access memory (RAM)
	Although Windows Server 2008 R2 can run with as little as 512 MB of RAM, you need more RAM on the test computer to assign to each virtual machine that you want to run. The total amount of RAM that you need depends on the number of virtual machines that you intend to run and the minimum memory requirements of the operating systems that will be installed on those virtual machines.

To test Hyper-V by following the steps in the main section of this guide, you need a computer with at least 2048 MB (2GB) of RAM. If you want to test the Hyper-V scenarios that are also included in this guide, you need at least an extra 512 MB of RAM for each virtual machine that is running in the scenario.

	Hard disk drive
	Windows Server 2008 R2 can be installed in as little as 10 GB of hard disk drive space; however, you need more hard disk drive space to store the virtual disks that are used by your virtual machines, the information about each virtual machine, and the virtual machine snapshots that you might take.

To test Hyper-V by following the steps in the main section of this guide, you need a computer with at least 60 GB of hard disk drive space. If you want to test the Hyper-V scenarios that are also included in this guide, you need at least an extra 16 GB of hard disk drive space for each virtual machine in the scenario.

	DVD-ROM drive
	A DVD-ROM drive is needed to install Windows Server 2008 R2 (by using the installation media).

	Network adapters
	To test Hyper-V by following the steps in this guide, you need a computer that has at least one network adapter installed.


Enabling virtualization in the system BIOS

The system BIOS is the code in a computer that runs when you first turn on the computer before the operating system is loaded. This code prepares the hardware devices in the computer to load the operating system, and then it works with the operating system to enable access to those devices.

Most recently manufactured computers include a processor that supports virtualization, and this feature is already enabled in the system BIOS. If you have an older computer, or if you tested a computer that has a main processor that you know supports virtualization, but you were not able to install Hyper-V or start a virtual machine, you need to access the configuration utility for the system BIOS of the computer and enable the virtualization parameters. Unfortunately, computer manufacturers do not name these parameters the same and they are not located in the same place in the system BIOS of different computers. This section provides information and recommendations to assist you with this task.
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Caution 

Changing certain parameters in the system BIOS of a computer can cause that computer to stop loading the operating system, or it can make hardware devices, such as hard disk drives, unavailable. Always consult the user manual for the computer to determine the proper way to configure the system BIOS. Also, it is always a good idea to keep track of the parameters that you modify and their original value so that you can restore them later if needed. If you experience problems after changing parameters in the system BIOS, try to load the default settings (an option is usually available in the BIOS configuration utility), or contact the computer manufacturer for assistance.

The information in this section is provided to assist you when you configure the system BIOS of a test computer. If you do not feel comfortable changing the system BIOS parameters, or if you cannot afford to have problems with the computer where you are configuring the system BIOS, contact the computer manufacturer for assistance.
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Note 

The tasks in this section are also covered in a video titled Hypervisor is not running error: How to fix (http://go.microsoft.com/fwlink/?LinkId=163578). The video demonstrates how to change the system BIOS on a computer to enable support for virtualization.

Accessing the system BIOS

You can usually access the system BIOS by using a configuration utility that is available during the initial boot process of a computer. Immediately after you turn on most computers, for a few seconds they display the key or combination of keys that you need to press on the computer keyboard to access the configuration utility.

If your test computer does not display the information about how to access the configuration utility of the system BIOS, you can consult the user manual for the computer (usually available for download from the Web site of the computer manufacturer), or you can contact the computer manufacturer for assistance.

Enabling virtualization support and hardware-enforced DEP

After you have successfully accessed the configuration utility for the system BIOS of your test computer, look for the parameters that provide virtualization support and hardware-enforced DEP, and then enable them if they are disabled.
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Important 

 After you save the changes to the parameters in the BIOS, restarting the computer is sometimes not enough for those changes to take effect. In some cases, you need to completely turn off the computer and then turn it on.

The following are common locations for these parameters in the menu of the configuration utility, and some examples of what they might be named in the system BIOS of your test computer:


Virtualization support:


Usually available under the settings for the main processor or for performance. In some cases, it might be available under the security settings


Look for parameter names that include “virtualization” or “virtualization technology”


Hardware-enforced DEP:


Usually available under the security or memory settings


Look for parameter names that include “execution,” “execute,” or “prevention”
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Note 

Most configuration utilities provide a detailed description of each parameter when you select it. Look for this description and review it before making changes to the value of a parameter.

Step 1: Assemble What You Need to Test Hyper-V

To test Hyper-V by following the steps and scenarios in this guide, you need the following hardware and software:


A test computer that can run Hyper-V. See Before You Begin: Select a Computer to Test Hyper-V earlier in this document for information to help you select the right computer.


Installation media for the Enterprise edition of Windows Server 2008 R2. To download an ISO file to create installation media for evaluating Windows Server 2008 R2, see Windows Server 2008 R2 Trial Software (http://go.microsoft.com/fwlink/?LinkId=169478).


If you downloaded the ISO file to create the installation media for Windows Server 2008 R2, a computer with a DVD writer that you can use to create the installation media, and a blank recordable DVD disc.


A connection to the Internet for the test computer so that updates can be directly downloaded.
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Note 

You might need additional hardware and software for some of the Hyper-V scenarios that are included in this guide. Each scenario lists any additional requirements for that scenario.

Step 2: Prepare the Virtualization Server

After you assemble everything that you need to test Hyper-V, turn your test computer into a virtualization server by installing the Enterprise edition of Windows Server 2008 R2 and then installing the Hyper-V role.
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To prepare the virtualization server by installing Windows Server 2008 R2 and Hyper-V

	1.
Connect the test computer to a network connection that will give it access to the Internet. This ensures that networking can be configured when Windows Server 2008 R2 is installed.

2.
Install the Enterprise edition of Windows Server 2008 R2 on the test computer as follows:

a.
If you downloaded the ISO file to create the installation media for Windows Server 2008 R2, burn the ISO file to the recordable DVD disc on a computer that has a DVD writer. You can use an application for burning DVD discs that includes an option to burn discs from ISO files, or you can use dvdburn.exe, which is included in the Windows Server 2003 Resource Kit Tools (http://go.microsoft.com/fwlink/?LinkID=20249).

b.
Turn on the test computer and insert the installation media for Windows Server 2008 R2 in the DVD drive. If you see a message asking if you want to boot from a CD or DVD, press any key to do so. The installation wizard starts and loads files into memory.
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Note 

If the test computer does not boot from the installation media, restart the computer and check the configuration of the BIOS to ensure that the DVD drive is listed first in the boot sequence. For more information about how to change the boot sequence in the configuration of the BIOS, review the user manual for the computer or contact the computer manufacturer for assistance.

c.
Follow the steps in the installation wizard until you get to the Select the operating system you want to install page.

d.
On the Select the operating system you want to install page, click Windows Server 2008 R2 Enterprise (Full Installation), and then click Next.

e.
Continue to follow the steps in the installation wizard until Windows Server 2008 R2 finishes installing.

3.
After the Enterprise edition of Windows Server 2008 R2 is installed, perform any necessary initial configuration tasks such as providing a password for the Administrator account, changing the display resolution, configuring networking, and joining the test computer to an enterprise domain (if available).
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Important 


You have 10 days to activate Windows Server 2008 R2. If you do not activate Windows Server 2008 R2 within 10 days, the computer shuts down every hour.


To activate the operating system, verify that the test computer can connect to the Internet, and then in the Initial Configuration Tasks window, under Provide Computer Information, click Activate Windows, and then click Next. If the activation is successful, a message confirms that the license is valid for the remaining days in the evaluation period.


If you do not want to activate the operating system or you are not able to activate it for some reason, the 10 day activation period can be manually reset five times by typing the following command in a Command Prompt window: slmgr.vbs –rearm. You can check the current status of your activation period by typing the following command: slmgr.vbs –dli.

4.
Verify that the test computer can connect to the Internet and then install all available updates as follows:

a.
In the Initial Configuration Tasks window, under Update This Server, click Download and install updates.
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Note 

If you already closed the Initial Configuration Tasks window, to open it again, click Start, click Run, type oobe, and then click OK.

b.
Follow the instructions in the Windows Update window until all updates are installed.
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Important 

You might have to restart your computer more than once to install all the available updates. Repeat the previous steps as many times as necessary to ensure that you have installed all available updates before you move to the next step.

5.
After the test computer has been updated, install the Hyper-V role as follows:

a.
In the Initial Configuration Tasks window, under Customize This Server, click Add roles. The Add Roles Wizard opens.

b.
On the Before You Begin page, click Next.

c.
On the Select Server Roles page, select Hyper-V, and then click Next.

d.
On the Hyper-V page, click Next.
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Important 

If you see a message that states Hyper-V cannot be installed on the test computer, the computer that you selected as your virtualization server might not be able to run Hyper-V. For more information, see Before You Begin: Select a Computer to Test Hyper-V earlier in this guide.

e.
On the Create Virtual Networks page, do not select any Ethernet cards, and then click Next.
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Note 

You will create virtual networks later, in Step 4: Create the Virtual Networks.

f.
On the Confirm Installation Selections page, click Install.

g.
You must restart the computer to complete the installation of the Hyper-V role. Click Close to finish the wizard, and then click Yes to restart the computer.

h.
After the computer has restarted, log on using the Administrator account, and after the Resume Configuration Wizard completes the installation, click Close.
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Important 

You might need to install more updates after you install the Hyper-V role. Ensure that you install these additional updates and that there are no more updates available before you move to the next step in this guide.

After Windows Server 2008 R2 and Hyper-V are installed and updated, your test computer becomes a virtualization server that you can use to test Hyper-V and the scenarios included in this guide.


Step 3: Open Hyper-V Manager and Configure Hyper-V Settings

After the virtualization server is prepared, you can familiarize yourself with Hyper-V by opening Hyper-V Manager and optionally customizing some of the configuration settings for Hyper-V.
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To open Hyper-V Manager and configure Hyper-V settings

	1.
On your virtualization server, log on using the Administrator account. Then to open Hyper-V Manager, click Start, point to Administrative Tools, and then click Hyper-V Manager.

The welcome page for Hyper-V is displayed the first time that you open Hyper-V Manager. This page includes links to online content that you might want to review. To open the local Help content that is included with Hyper-V, press F1, or in the Actions pane, click Help.

2.
To connect to the local virtualization server, in the console tree, under Hyper-V Manager, click the computer name of your virtualization server.

This step is necessary because you can manage other virtualization servers from one Hyper-V Manager window. You can change management between the local server and other virtualization servers by just selecting them in the console tree. If you want to test a scenario that uses this functionality, see Manage Virtual Machines Remotely With Hyper-V Manager and Windows 7 in this guide.

3.
To configure Hyper-V settings, in the Actions pane, click Hyper-V Settings. The Hyper-V Settings dialog box appears.

4.
To change a setting, in the left navigation pane, click the setting that you want to configure. 

For example, you can change the default folders where the virtual machines and the virtual hard disk drives that you create are stored. Note that this setting only specifies the default folders to use—you still have an opportunity to specify a different folder when you create virtual machines and virtual hard disks. You can also change some of the user settings such as how Windows key combinations are used, or which combination of keys releases the mouse when it is captured in a virtual machine (for example, when the virtual machine is starting, before the operating system is loaded).

5.
To save the changes that you make to a setting, click Apply.

6.
To save your changes and close Hyper-V Settings, click OK.


Step 4: Create the Virtual Networks

Before you start creating virtual machines, you need to create the virtual networks that those virtual machines will use to connect to the Internet, to share files with the virtualization server, and to communicate with each other. In this step, you will create three virtual networks that you will use later in some of the Hyper-V scenarios included in this guide.
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Note 

If you want to review detailed information about virtual networks in Hyper-V, see Configuring Virtual Networks in the Hyper-V Planning and Deployment Guide (http://go.microsoft.com/fwlink/?LinkID=131362).
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To create the virtual networks

	1.
In Hyper-V Manager, in the Actions pane, click Virtual Network Manager. Virtual Network Manager opens.

2.
First, create a virtual network that virtual machines can use to connect to the Internet:

a.
In the list of virtual networks, click External, and then click Add.

b.
In the Name box for the new virtual network, change the name to External Network.

c.
If you have more than one network adapter installed in the virtualization server, in the list of external network adapters, click the network adapter that you want your virtual machines to use.

d.
To create the new virtual network, click Apply. If the Apply Network Changes dialog box appears, review the warning information, and then click Yes.

3.
Next, create a virtual network that the virtual machines and the virtualization server can use to share files:

a.
In the left navigation pane, click New virtual network.

b.
In the list of virtual networks, click Internal, and then click Add.

c.
In the Name box for the new virtual network, change the name to Internal Network.

d.
To create the new virtual network, click Apply.

4.
Finally, create a virtual network that only the virtual machines running on the virtualization server can use:

a.
In the left navigation pane, click New virtual network.

b.
In the list of virtual networks, click Private, and then click Add.

c.
In the Name box for the new virtual network, change the name to Private Network.

d.
To create the new virtual network, click Apply.

5.
To close Virtual Network Manager, click OK.


Step 5: Create the Base Virtual Machine

After you create the virtual networks, you can create virtual machines and connect them to the virtual network that you want them to use. The first virtual machine that you create will be a base virtual machine that you can then use to create new virtual machines. You create the new virtual machines by exporting the base virtual machine, instead of creating each new virtual machine from scratch.

The procedure in this topic explains how to create the base virtual machine in Hyper-V Manager, how to install the Enterprise edition of Windows Server 2008 R2 on the virtual machine, and how to prepare the virtual machine to be exported. When you follow the steps in this procedure, you also take virtual machine snapshots of different states of the installation and preparation process of the base virtual machine. You can test these snapshots by following the steps in Step 6 (Optional): Test Snapshots, Pausing, and Saving later in this guide.
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To create the base virtual machine

	1.
Create a new virtual machine as follows:

a.
In Hyper-V Manager, in the Actions pane, click New, and then click Virtual Machine. The New Virtual Machine Wizard opens.

b.
On the Before You Begin page, click Next.

c.
On the Specify Name and Location page, in the Name box, type Base Virtual Machine, and then click Next.

d.
On the Assign Memory page, in the Memory box, type 512, and then click Next.
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Note 

If your virtualization server has enough RAM installed, you can assign more memory to the base virtual machine. Adding more memory might improve the performance of the base virtual machine. However, you might want to assign the minimum of 512 MB of memory to the base virtual machine, so that you can run several virtual machines on your virtualization server. It is important to note that the amount of memory assigned to each virtual machine can be adjusted later, according to the number of virtual machines that you want to run at the same time.

e.
On the Configure Networking page, in the Connection list, click External Network, and then click Next.

f.
On the Connect Virtual Hard Disk page, leave all the default settings unchanged, and then click Next.

g.
On the Installation Options page, ensure that Install an operating system later is selected, and then click Next.

h.
On the Completing the New Virtual Machine Wizard page, click Finish. The new virtual machine is created and listed in Hyper-V Manager under Virtual Machines.

2.
To connect to the new virtual machine, under Virtual Machines, double-click Base Virtual Machine. The Virtual Machine Connection window opens. This window displays the current state of the virtual machine (turned off), and it displays menus and a toolbar with actions that you can perform on the virtual machine.

3.
Install the Enterprise edition of Windows Server 2008 R2 on the new virtual machine as follows:

a.
Insert the installation media for Windows Server 2008 R2 in the DVD drive of the virtualization server, and then in the Virtual Machine Connection window, in the Media menu, point to DVD Drive, and then click Capture <drive>, where <drive> is the drive letter that is assigned to the DVD drive in the virtualization server (for example, D:).

–OR–

If you downloaded the ISO file to create the installation media for Windows Server 2008 R2, use a removable storage device or a network connection to copy the ISO file to a folder on the virtualization server. Then in the Virtual Machine Connection window, in the Media menu, point to DVD Drive, click Insert Disk, and then browse to the location of the ISO file.

The two methods to access media that are previously described offer the same result: the installation media for Windows Server 2008 R2 is now available to the virtual machine, as if it was inserted in a virtual DVD drive that is attached to the virtual machine. The first method gives the virtual machine access to the physical media that is available in the DVD drive of the virtualization server. The second method mounts the ISO file as a virtual DVD disc.

b.
Turn on the virtual machine. In the Action menu, click Start. (Or, you can click the blue Start button on the toolbar.) The virtual machine goes through a brief boot process, and then the installation wizard starts.
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Important 

If the virtual machine fails to start and you see an error message stating that the hypervisor is not running, the computer that you selected as your virtualization server might not be able to run Hyper-V, or virtualization is not properly enabled in its system BIOS. For more information, see Before You Begin: Select a Computer to Test Hyper-V earlier in this guide, or the video titled Hypervisor is not running error: How to fix (http://go.microsoft.com/fwlink/?LinkId=163578).

c.
Follow the installation wizard to install Windows Server 2008 R2 for evaluation on the virtual machine, in the same way that you installed it on the virtualization server. This is explained in Step 2: Prepare the Virtualization Server earlier in this guide.
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Notes 


If you use your mouse to click the virtual machine while you are installing and configuring Windows Server 2008 R2, your mouse cursor is bound to the virtual machine area, within the Virtual Machine Connection window. To release your mouse cursor, press CTRL+ALT+LEFT ARROW or the combination of keys that you selected when you configured Hyper-V settings. To help you, every time that you might need to release the mouse the combination of keys is displayed at the bottom of the Virtual Machine Connection window.


If you need to press CTRL+ALT+DELETE on the virtual machine, press CTRL+ALT+END on your keyboard, or in the Action menu of the Virtual Machine Connection window, click Ctrl-Alt-Delete. You can also click the icon on the left end of toolbar in the Virtual Machine Connection window.

4.
Complete the networking configuration if needed, and then verify that the virtual machine is connected to the Internet. Install all available updates in the same way that you installed them on the virtualization server in Step 2: Prepare the Virtualization Server earlier in this guide.

5.
After the Enterprise edition of Windows Server 2008 R2 has been installed, configured, and updated in the virtual machine, take a first snapshot of the virtual machine as follows:

a.
In the Virtual Machine Connection window, in the Action menu, click Snapshot. (Or you can click the green Snapshot button on the toolbar.) While the snapshot is being created, the Snapshot Name dialog box appears.

b.
In the Snapshot Name dialog box, type After completing installation of Windows Server 2008 R2, and then click Yes.

c.
To view the snapshot that you created, minimize the Virtual Machine Connection window, and then in Hyper-V Manager, under Snapshots, you will see the After completing installation of Windows Server 2008 R2 snapshot listed.

Now that you have a snapshot of the base virtual machine, in the future you can restore the virtual machine to this exact state. You can test this and the other snapshots that you will take in this procedure by following the steps in Step 6 (Optional): Test Snapshots, Pausing, and Saving later in this guide.

6.
After taking the first snapshot of the virtual machine, prepare the virtual machine to be exported by using System Preparation Tool that is available in Windows Server 2008 R2 (sysprep.exe) as follows:

a.
In the Virtual Machine Connection window, open a Command Prompt window in the virtual machine. Click Start, point to All Programs, click Accessories, and then click Command Prompt.

b.
To go to the folder where sysprep.exe is stored, type the following command:

cd C:\Windows\System32\sysprep

c.
To start System Preparation Tool, type the following command:

sysprep

The System Preparation Tool dialog box appears.

d.
To prepare the virtual machine to be exported, ensure that Enter System Out-of-Box Experience (OOBE) is selected, and select the Generalize check box. In the Shutdown Options list, click Shutdown, and then click OK.

System Preparation Tool makes all the necessary changes to Windows Server 2008 R2, and then shuts down the virtual machine. The virtual machine is then ready to export. You will use this virtual machine as your base virtual machine.

7.
After the virtual machine automatically shuts down, take a final snapshot of the virtual machine as follows:

a.
In the Virtual Machine Connection window, in the Action menu, click Snapshot. While the snapshot is being created, the Snapshot Name dialog box appears.

b.
In the Snapshot Name dialog box, type After running sysprep, and then click Yes.


Step 6 (Optional): Test Snapshots, Pausing, and Saving

There are several actions that you can take to control the state of a virtual machine in Hyper-V. For example, you can preserve the current state of a virtual machine by taking a snapshot of it, or you can change it to a future or a past state by applying an existing snapshot. You can also pause or save a virtual machine in a given state. When you pause or save a virtual machine, it stays in its current state for as long as you want.

Although pausing a virtual machine does not free up the memory that is allocated to that virtual machine, it frees up main processor resources. Saving a virtual machine frees up memory and main processor resources so that they can be used by other virtual machines or by the virtualization server.

The procedure in this topic helps you test the snapshots that you took of the base virtual machine, and it helps you test pausing and saving the base virtual machine so that you can better understand how you can control the states of a virtual machine in Hyper-V.
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Note 

For answers to frequently asked questions about virtual machine snapshots, see Hyper-V Virtual Machine Snapshots: Frequently Asked Questions (http://go.microsoft.com/fwlink/?LinkId=108561).
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To test snapshots and to pause and save the base virtual machine

	1.
Test the snapshots that you took of the base virtual machine as follows:

a.
Connect to the base virtual machine. In Hyper-V Manager, under Virtual Machines, double-click Base Virtual Machine. The Virtual Machine Connection window opens, showing that the base virtual machine is currently turned off.

b.
Minimize the Virtual Machine Connection window.

c.
In Hyper-V Manager, under Snapshots, right-click After completing installation of Windows Server 2008 R2, and then click Apply. The Apply Snapshot dialog box appears.

d.
In the Apply Snapshot dialog box, click Apply.

e.
In the Virtual Machine Connection window, in the Action menu, click Start. After a few seconds the base virtual machine starts, and it is in the state that it was when you took the first snapshot (before System Preparation Tool ran).

f.
To restore the virtual machine back to the previous state (after System Preparation Tool ran), minimize the Virtual Machine Connection, and then in Hyper-V Manager apply the After running sysprep snapshot in the same way that you applied the previous snapshot.

2.
Temporarily pause the base virtual machine as follows:

a.
Turn on the base virtual machine. In the Virtual Machine Connection window, in the Action menu, click Start. The virtual machine turns on and starts to boot.

b.
To pause the base virtual machine at any time during its boot process, on the Virtual Machine Connection window, in the Action menu, click Pause. (Or you can click the blue Pause button on the toolbar.)

c.
To resume the boot process, in the Virtual Machine Connection window, in the Action menu, click Resume. (Or you can click the green Resume button on the toolbar.)

3.
Save the current state of the base virtual machine as follows:

a.
In the Virtual Machine Connection window, in the Action menu, click Save. The current state of the base virtual machine is saved and the virtual machine is turned off.

b.
To restore the virtual machine to its saved state, in the Virtual Machine Connection window, in the Action menu, click Start.

4.
To restore the virtual machine back to the state it needs to be for export in the next step, minimize the Virtual Machine Connection window, and then in Hyper-V Manager, apply the After running sysprep snapshot in the same way that you applied snapshots previously.


Step 7: Use the Base Virtual Machine to Create a New Virtual Machine

After you create a base virtual machine, you can create a new virtual machine by exporting the base virtual machine and then importing it as a new virtual machine.
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Important 

Before you create the new virtual machine, ensure that the base virtual machine is turned off, after being prepared to be exported by using System Preparation Tool (sysprep.exe), as explained in Step 5: Create the Base Virtual Machine in this guide.
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To use the base virtual machine to create a new virtual machine

	1.
Export the base virtual machine as follows:

a.
In Hyper-V Manager, under Virtual Machines, right-click Base Virtual Machine, and then click Export. (Or you can click Export in the Actions pane.) The Export Virtual Machine dialog box appears.
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Note 

The Export action is only available for a virtual machine when it is turned off or when it is saved.

b.
In the Export Virtual Machine dialog box, click Browse, browse to the folder where you want to export the base virtual machine, and then click Select Folder.

c.
To export the virtual machine, click Export. 

The export process starts, and it might take some time to complete. You can follow the progress of the export process in Hyper-V Manager, in the Operations column.

2.
After the base virtual machine is exported, create the new virtual machine as follows:

a.
In Hyper-V Manager, in the Actions pane, click Import Virtual Machine. The Import Virtual Machine dialog box appears.

b.
In the Import Virtual Machine dialog box, click Copy the virtual machine (create a new unique ID).

c.
Click Browse, browse to the folder where you exported the base virtual machine, and then click Select Folder.

d.
To import the base virtual machine as a new virtual machine, click Import.

The new virtual machine is imported with the same name as the base virtual machine, and it will be listed in Hyper-V Manager, under Virtual Machines, immediately under the original base virtual machine. If you click the new virtual machine, under Snapshots, you will see listed the same snapshots that you took for the original virtual machine. All virtual machine settings and snapshots are exported with a virtual machine.
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Note 

If you see a warning message that states the virtual machine successfully imported, but the import completed with warnings, it is most likely because the installation media or ISO file was still captured in the virtual DVD drive of the base virtual machine when it was exported. You can safely disregard this warning message if the new virtual machine is listed with all its snapshots.

3.
Rename the new virtual machine as follows:

a.
In Hyper-V Manager, under Virtual Machines, right-click the new virtual machine, and then click Rename.

b.
Type Imported Virtual Machine, and then press ENTER.

4.
Connect to the new virtual machine, start it, and perform the initial configuration of Windows Server 2008 R2 as follows:

a.
In Hyper-V Manager, under Virtual Machines, double-click Imported Virtual Machine. The Virtual Machine Connection window opens.

b.
In the Virtual Machine Connection window, in the Action menu, click Start. The Windows setup process starts, and after a few moments the Set Up Windows wizard appears.

c.
Follow the steps in the Set Up Windows wizard, and when you are prompted, provide a password for the Administrator account on the virtual machine. After the Set Up Windows wizard completes, the Initial Configuration Tasks window appears.

d.
In the Initial Configuration Tasks window, under Provide Computer Information, click Provide computer name and domain. The System Properties dialog box appears.

e.
Click Change. The Computer Name/Domain Changes dialog box appears.

f.
Under Computer name, type VirtualMachine1, and then click OK.

g.
Click OK, click Close, and then click Restart Now. The virtual machine restarts.

5.
After the virtual machine restarts, take a snapshot of the current state of the new virtual machine as follows:

a.
In the Virtual Machine Connection window, in the Action menu, click Snapshot. While the snapshot is being created, the Snapshot Name dialog box appears.

b.
In the Snapshot Name dialog box, type After configuring Windows Server 2008 R2, and then click Yes.


You now have a new virtual machine that was created from the base virtual machine. You can continue to create new virtual machines by repeating the steps in this topic. 

Testing Useful Hyper-V Scenarios

After you complete the steps in the main section of this guide, you can use your virtualization server to test some of the Hyper-V scenarios that are included in this section. Testing these scenarios can help you better understand how virtualization can address the business goals of your organization.

In this section

Manage Virtual Machines Remotely With Hyper-V Manager and Windows 7

Use an Internal Virtual Network to Move Files to a Virtual Machine

Connect a Virtual Hard Disk to a Virtual Machine Without Shutting It Down

Connect a Physical Hard Disk to a Virtual Machine

Create a Virtual Active Directory Domain Controller
Manage Virtual Machines Remotely With Hyper-V Manager and Windows 7

You can install Hyper-V Manager on a client computer, and from that computer, you can manage the virtual machines that are running on your virtualization server. The user experience is the same as that of Hyper-V Manager running on the virtualization server.
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Note 

The client computer can be running Windows 7, Windows Vista® with Service Pack 1, Windows Vista with Service Pack 2, a full installation of Windows Server 2008 R2, or a full installation of Windows Server 2008 with the update to the release version of Hyper-V (KB950050 in the Microsoft Knowledge base – http://go.microsoft.com/fwlink/?LinkID=122188). Additionally, the client computer does not need to be a computer that supports virtualization, and it does not need to be running a 64-bit operating system. For this test scenario, a computer that is running Windows 7 is used as the client computer, as explained in the following scenario prerequisites.

Scenario prerequisites

To test this scenario, you will need the following:


Complete all steps in the main section of this guide. After you complete all the steps, you will have a virtualization server and two virtual machines to test.


A client computer that is running Windows 7, and that is connected to the same network where the virtualization server is connected (both computers in a workgroup or both in a domain).


A connection to the Internet that you can use to download the following:


The Hyper-V Manager snap-in and the Virtual Machine Connection access tool, which are available with Remote Server Administration Tools for Windows 7 (http://go.microsoft.com/fwlink/?LinkId=131280)


The HVRemote.wsf Windows script file, which is available in the Hyper-V Remote Management Configuration Utility Downloads (http://go.microsoft.com/fwlink/?LinkId=163299)

Scenario steps

The following procedure explains how to install Hyper-V Manager on the client computer. It also explains how to run the HVRemote.wsf script to configure the virtualization server and the client computer for remote management.
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Note 

You can also manually configure the virtualization server and the client computer, instead of configuring them by using the HVRemote.wsf script. For detailed configuration steps, review the Install and Configure Hyper-V Tools for Remote Administration topic of the Hyper-V Planning and Deployment Guide (http://go.microsoft.com/fwlink/?LinkId=163301).
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To manage virtual machines remotely with Hyper-V Manager and Windows 7

	1.
On the client computer, install Remote Server Administration Tools for Windows 7 as follows:

a.
Download the installation file for Remote Server Administration Tools for Windows 7 directly to the client computer, or copy it by using a removable storage device.

b.
To install Remote Server Administration Tools for Windows 7, double-click the installation file. If the User Account Control dialog box appears, confirm that the action it displays is what you want, and then click Continue. The Windows Update Standalone Installer dialog box appears.

c.
In the Windows Update Standalone Installer dialog box, click Yes. The Download and Install Updates dialog box appears.

d.
In the Download and Install Updates dialog box, review the license terms, and if you accept the terms, click I Accept.

e.
After the installation is complete, Help for Remote Server Administration Tools for Windows 7 appears. To close the Download and Install Updates dialog box, click Close.
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Important 

Hyper-V Manager is installed as one of the role administration tools included with Remote Server Administration Tools for Windows 7. These tools are not enabled by default, and to use them you must manually turn them on, as explained in the following procedure and in Help for Remote Server Administration Tools for Windows 7.

2.
Turn on the role administration tools for Hyper-V so that Hyper-V Manager is available on the client computer as follows:

a.
Click Start, click Control Panel, and then click Programs.

b.
In the Programs and Features area, click Turn Windows features on or off. If the User Account Control dialog box appears, confirm that the action it displays is what you want, and then click Continue. The Windows Features dialog box appears.

c.
In the Windows Features dialog box, expand Remote Server Administration Tools, and then expand Role Administration Tools.

d.
Select Hyper-V Tools, and then click OK.

After the role administration tools for Hyper-V are turned on, Hyper-V Manager is available under Administrative Tools. If Administrative Tools is not listed on the Start menu of the client computer, to find Hyper-V Manager, click Start, type Hyper-V Manager in the Search programs and files box, and then press ENTER.

3.
On the client computer, run the HVRemote.wsf script to configure it for remote management as follows:

a.
Download the HVRemote.wsf script file directly to the client computer, or copy it by using a removable storage device.

b.
Open an elevated Command Prompt window. Click Start, point to All Programs, click Accessories, right-click Command Prompt, and then click Run as administrator. If the User Account Control dialog box appears, confirm that the action it displays is what you want, and then click Continue.

c.
Browse to the folder where you downloaded or copied the HVRemote.wsf script file, and then type the following command:

cscript hvremote.wsf /mmc:enable

d.
If the client computer and the virtualization server are connected in a workgroup or if they are not connected in trusted domains, type the following command:
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Important 

You do not need to run this command if the client computer and the virtualization server are connected in the same domain or in trusted domains.

cscript hvremote.wsf /anondcom:grant

4.
On the virtualization server, run the HVRemote.wsf script to give remote management access for Hyper-V to a domain or workgroup user:

a.
Download the HVRemote.wsf script file directly to the virtualization server, or copy it by using a removable storage device.

b.
Open an elevated Command Prompt window, and then browse to the folder where you downloaded or copied the HVRemote.wsf script file.

c.
If the client computer and the virtualization server are connected in a domain, type the following command:

cscript hvremote.wsf /add:<domain>\<user_name>

where <domain> and <user_name> are the domain name and the domain user that you want to give remote management access for Hyper-V.

d.
If the client computer and the virtualization server are connected in a workgroup, type the following command:

net user <user_name> <password> /add

where <user_name> is the name of a local user on the client computer to whom you want to give remote management access on the virtualization server, and <password> is the password for that user.

Next, type the following command:

cscript hvremote.wsf /add:<user_name>

where <user_name> is the name of the local user that you specified in the previous command.

e.
If you want to give remote management access for Hyper-V to more users, repeat the previous steps as many times as necessary.

5.
To complete the configuration for remote management, restart the client computer and the virtualization server.

6.
After the client computer and the virtualization server restart, you can manage the virtual machines on the virtualization server from the client computer as follows:

a.
Log on to the client computer by using a workgroup or domain account (one of the accounts that you gave remote management access for Hyper-V on the virtualization server).

b.
On the client computer, open Hyper-V Manager. Click Start, point to Administrative Tools, and then click Hyper-V Manager.  If Administrative Tools is not listed on the Start menu, type Hyper-V Manager in the Start Search box, and then press ENTER.

c.
In Hyper-V Manager, in the Actions pane, click Connect to Server. The Select Computer dialog box appears.

d.
In the Select Computer dialog box, click Another Computer, type the computer name of the virtualization server, and then click OK.

The left navigation pane lists the virtualization server, and the virtual machines that are available on the virtualization server are listed under Virtual Machines.
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Important 

If you see an error message instead of the list of virtual machines, review the troubleshooting section in the HVRemote Documentation.pdf document, which is available in the Hyper-V Remote Management Configuration Utility Downloads (http://go.microsoft.com/fwlink/?LinkId=163299). Also, you might want to review the detailed configuration steps for remote management that are listed in the Install and Configure Hyper-V Tools for Remote Administration topic of the Hyper-V Planning and Deployment Guide (http://go.microsoft.com/fwlink/?LinkId=163301).


Additional considerations about this scenario


After you have connected to a virtual machine, you can close Hyper-V Manager and continue to manage the virtual machine in the Virtual Machine Connection window that opened for that virtual machine. Closing Hyper-V Manager does not terminate the existing connections to virtual machines.


If a Windows Security Alert dialog box opens and states that Windows Firewall blocked some features of Microsoft Management Console, click Allow access.


The HVRemote.wsf script can also help you to configure the client computer and the virtualization server for remote management if one is connected to a workgroup and the other is connected to a domain. For more information, see the 10-second guide and other documentation that is available with the Hyper-V Remote Management Configuration Utility (http://go.microsoft.com/fwlink/?LinkId=178138) 


You can use Hyper-V Manager on the client computer to connect to more than one virtualization server at the same time.


You can also use Hyper-V Manager on a virtualization server to connect to other virtualization servers and manage the virtual machines on those servers. 

Use an Internal Virtual Network to Move Files to a Virtual Machine

In some circumstances, you might not want to connect a virtual machine to an external network. For example, you might want to isolate a virtual machine from your domain network to test a Dynamic Host Configuration Protocol (DHCP) server or a domain controller. Because the virtual machine is isolated, you cannot move files from the virtualization server to the virtual machine by using the domain network. To overcome this limitation, you can use an internal virtual network.

[image: image38.png]


Note 

Alternatively, you can create and attach a virtual hard disk on the virtualization server, copy to the virtual hard disk the files that you want to move to the virtual machine, and then attach the virtual hard disk to the virtual machine. Unfortunately, this alternative method requires attaching and detaching a virtual hard disk, which temporarily disrupts access to the virtual hard disk from the virtualization server or from the virtual machine. For more information, see Connect a Virtual Hard Disk to a Virtual Machine Without Shutting It Down, in this guide.

An internal virtual network connects the virtualization server and the virtual machines that are running on it. It does not provide access to a physical network connection like an external virtual network does. Also, it does not isolate the virtual machines completely like a private virtual network does.

Scenario prerequisites

To test this scenario, you will need the following:


Complete all steps in the main section of this guide. After you complete all the steps, you will have a virtualization server and two virtual machines: Base Virtual Machine (used for creating new virtual machines) and Imported Virtual Machine. Also, you will have an internal virtual network to use in this scenario.


Imported Virtual Machine is running, Windows Server 2008 R2 is configured, and the computer name for the virtual machine is VirtualMachine1.

Scenario steps

The following procedure explains how to configure the virtualization server and the new virtual machine that you created so that they can share files over an internal virtual network.
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To use an internal virtual network to share files with the virtual machine

	1.
On the virtualization server, open Hyper-V Manager. Click Start, point to Administrative Tools, and then click Hyper-V Manager.

2.
Connect the virtual machine to the internal virtual network as follows:

a.
In Hyper-V Manager, under Virtual Machines, right-click Imported Virtual Machine, and then click Settings. The Settings for Imported Virtual Machine dialog box appears.

b.
In the left navigation pane, click Network Adapter.

c.
In the Network list, click Internal Network, and then click OK.

The virtual machine is now isolated from all computers that are connected to the external network, and it can no longer communicate with the virtualization server over the external network.

3.
On the virtualization server, assign the static IP address 33.0.0.100 to the network adapter that was created for the internal virtual network as follows:
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Important 

If your workgroup or domain network uses IP addresses in the same range as 33.0.0.100, use a different IP address.

a.
Click Start, in the Search programs and files box type View network connections, and then press ENTER. The Network Connections window appears.

b.
Right-click the network adapter that is connected to Internal Network, and then click Properties. If the User Account Control dialog box appears, click Continue. The Properties dialog box for the network adapter appears.

c.
In the list of connection items, double-click Internet Protocol Version 4 (TCP/IPv4). The Internet Protocol Version 4 (TCP/IPv4) Properties dialog box appears.

d.
On the General tab, click Use the following IP address.

e.
In the IP address box, type 33.0.0.100.

f.
In the Subnet mask box, type 255.255.255.0.

g.
Leave all other fields blank, and click OK.

h.
In the Properties dialog box for the network adapter, click OK.

i.
Close the Network Connections window.

4.
On the virtual machine, assign the network adapter the static IP address 33.0.0.2 in the same way that you assigned the IP address on the virtualization server.
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Important 

If you assigned the network adapter on the virtualization server an IP address that is not 33.0.0.100, use an IP address for the virtual machine that is on the same subnet as the IP address that you used for the virtualization server.

5.
On the virtual machine, share a folder that can be used to move files to and from the virtualization server, and turn on network discovery and file sharing for all public networks as follows:

a.
On the virtual machine, open Windows Explorer. Click Start, point to All Programs, click Accessories, and then click Windows Explorer. The Windows Explorer window opens.

b.
Browse to the root folder of drive C. In the address box, type C:, and then press ENTER.

c.
Create a new folder to share. On the menu bar, click New folder. The new folder is created and the Name field is automatically selected for renaming the folder.

d.
To specify a name for the new folder, type Transfer, and then press ENTER.

e.
Right-click the Transfer folder, point to Share with, and then click Specific people. The File Sharing dialog box appears.

f.
To start sharing the folder, click Share. The Network discovery and file sharing dialog box appears.

g.
In the Network discovery and file sharing dialog box, click No, make the network that I am connected to a private network.

h.
After the folder is shared, click Done.

6.
On the virtualization server, open Windows Explorer, and browse to the shared folder on the virtual machine as follows:

a.
On the virtualization server, open Windows Explorer as you did on the virtual machine.

b.
In the address box, type \\VirtualMachine1\Transfer, and then press ENTER.
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Note 

If you prefer, you can type the IP address of the virtual machine instead of the computer name.

c.
If a dialog box appears that prompts you to enter a user name and password, in the User name box type VirtualMachine1\Administrator, and then type the password for the Administrator account on the virtual machine.

7.
Use Windows Explorer on the virtualization server and on the virtual machine to test moving files from one computer to the other.


Connect a Virtual Hard Disk to a Virtual Machine Without Shutting It Down

In some circumstances, you might not want to connect a virtual machine to an external network. For example, you might want to isolate a virtual machine from your domain network to test a Dynamic Host Configuration Protocol (DHCP) server or a domain controller. Because the virtual machine is isolated, you cannot move files from the virtualization server to the virtual machine by using the domain network. To overcome this limitation, you can create and attach a virtual hard disk on the virtualization server, copy to the virtual hard disk the files that you want to move to the virtual machine, and then attach the virtual hard disk to the virtual machine.
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Note 

Alternatively, you can use an internal virtual network to move files to a virtual machine. This alternative method does not require attaching and detaching a virtual hard disk, which temporarily disrupts access to the virtual hard disk from the virtualization server or from the virtual machine. For more information, see Use an Internal Virtual Network to Move Files to a Virtual Machine, in this guide.

A similar scenario can occur when a virtual machine is running out of disk space and you want to add another virtual hard disk without shutting down the virtual machine. You can attach a virtual hard disk to a virtual machine without shutting down that virtual machine only if you attach it to the SCSI controller of the virtual machine. To attach a virtual hard disk to an IDE controller, you must first shut down the virtual machine.

Scenario prerequisites

To test this scenario, you will need the following:


Complete all steps in the main section of this guide. After you complete all the steps, you will have a virtualization server and two virtual machines: Base Virtual Machine (used for creating new virtual machines) and Imported Virtual Machine.


Imported Virtual Machine is running, Windows Server 2008 R2 is configured, and the computer name for the virtual machine is VirtualMachine1.

Scenario steps

The following procedure explains how to create and attach a virtual hard disk to the virtualization server, copy files to the virtual hard disk, and then attach the disk to a virtual machine without shutting it down.
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To create and connect a virtual hard disk without shutting down the virtual machine

	1.
On the virtualization server, create and attach a new virtual hard disk as follows: 

a.
Open Server Manager. Click Start, point to Administrative Tools, and then click Server Manager.

b.
In Server Manager, in the console tree, under Storage, click Disk Management.

c.
After the disks on the virtualization server are listed in Disk Management, in the console tree, right-click Disk Management, and then click Create VHD. The Create and Attach Virtual Hard Disk dialog box appears.

d.
Type or browse to the location on the virtualization server where you want to create the virtual hard disk, and type a name for it.

e.
Type a size for the virtual hard disk. Select MB for megabytes, GB for gigabytes, or TB for terabytes.

f.
Select the format of the virtual hard disk: dynamically expanding or fixed size.
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Note 

For more information about dynamically expanding and fixed-size virtual hard disks, see Planning for Disks and Storage (http://go.microsoft.com/fwlink/?LinkId=142362).

g.
To create the virtual hard disk and attach it to the virtualization server, click OK. After a few moments, the new virtual hard disk is listed in Disk Management with the other disks that are available on the virtualization server, and its state is listed as Not Initialized.

h.
To initialize the virtual hard disk, right-click the virtual hard disk, and then click Initialize Disk. The Initialize Disk dialog box appears.
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Note 

To perform actions on a disk in Disk Management, you must right-click the small pane on the left, where the disk name, disk type, disk size, and disk state are listed.

i.
On the Initialize Disk dialog box, click OK. After a few moments, the new virtual hard disk is initialized and listed as Online.

j.
To create a simple volume on the virtual hard disk, right-click the virtual hard disk, and then click New Simple Volume. The New Simple Volume Wizard opens.
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Note 

To perform actions on the volumes of a disk in Disk Management, you must right-click the center pane, where the volume size and volume state are listed. For the new virtual hard disk, the center pane will list the state as Unallocated because the virtual hard disk does not have a volume created.

k.
Follow the steps in the New Simple Volume Wizard to create the simple volume, assign it a drive letter, and perform a quick format. After a few moments, the volume in the virtual hard disk is listed as Healthy, and a drive letter is assigned to it. The virtual hard disk is now available on the virtualization server, and can be accessed to read and write information.

2.
Optionally, copy files to the virtual hard disk so that they can be made available to the virtual machine.

3.
Detach the virtual hard disk from the virtualization server, as follows:

a.
In Disk Management, right-click the virtual hard disk, and then click Detach VHD. The Detach Virtual Hard Disk dialog box appears.

b.
To detach the virtual hard disk, ensure that the Delete the virtual hard disk file after removing the disk check box is not selected, and then click OK. After a few moments, the virtual hard disk is no longer listed in Disk Management.

4.
Attach the virtual hard disk to the SCSI controller of the Imported Virtual Machine virtual machine, as follows:

a.
On the virtualization server, open Hyper-V Manager. Click Start, point to Administrative Tools, and then click Hyper-V Manager.

b.
In Hyper-V Manager, under Virtual Machines, right-click Imported Virtual Machine, and then click Settings. The Settings for Imported Virtual Machine dialog box appears.

c.
In the left navigation pane, click SCSI Controller.

d.
In SCSI Controller, click Hard Drive, and then click Add. A hard drive is added to the SCSI controller and is automatically selected in the left navigation pane.

e.
In the Hard Drive properties, click Virtual hard disk (.vhd) file, and then click Browse.

f.
Browse to the location on the virtualization server where you created the virtual hard disk, and then click Open.

g.
To attach the virtual hard disk to the virtual machine, click OK. The virtual hard disk is now available on the virtual machine, and can be accessed to read and write information.

5.
Optionally, you can detach a virtual hard disk from the virtual machine and attach it again to the virtualization server, without turning off the virtual machine, as follows:
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Warning 

To avoid losing data, before you detach a virtual hard disk from a virtual machine, stop all applications on the virtual machine that read or write data to the virtual hard disk.

a.
In Hyper-V Manager, under Virtual Machines, right-click Imported Virtual Machine, and then click Settings. The Settings for Imported Virtual Machine dialog box appears.

b.
In the left navigation pane, under SCSI Controller, click the virtual hard disk that you want to detach from the virtual machine.

c.
In the Hard Drive properties, click Remove.

d.
To detach the virtual hard disk from the virtual machine, click OK. The virtual disk is no longer attached to the virtual machine and can now be attached to the virtualization server.

e.
On the virtualization server, open Server Manager. Click Start, point to Administrative Tools, and then click Server Manager.

f.
In Server Manager, in the console tree, under Storage, click Disk Management.

g.
After the disks on the virtualization server are listed in Disk Management, in the console tree, right-click Disk Management, and then click Attach VHD. The  Attach Virtual Hard Disk dialog box appears.

h.
Type or browse to the location on the virtualization server where you created the virtual hard disk, and then click OK. After a few moments, the virtual hard disk is listed in Disk Management with the other disks that are available on the virtualization server, and its state is listed as Online. The virtual hard disk is now available on the virtualization server, and can be accessed to read and write information.


Connect a Physical Hard Disk to a Virtual Machine

Your virtual machines can also be connected to physical hard disks on the virtualization server—not just to virtual hard disks. (This is sometimes referred to as having a “pass-through” disk connected to a virtual machine.) 

The physical hard disk that you connect to a virtual machine can also be a network-attached disk, like a logical unit number (LUN) in a storage area network (SAN). A common example is an iSCSI LUN that has been mapped to the virtualization server by using Microsoft iSCSI Initiator. Because the virtualization server sees network-attached storage as local disks, the iSCSI LUN can be connected to a virtual machine.
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Important 

The most important limitation about having a physical hard disk connected to a virtual machine is that it cannot be connected to the virtualization server or to other virtual machines at the same time. The virtual machine must have exclusive access to the physical hard disk.
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Note 

For more information about connecting network-attached storage to the virtualization server by using Microsoft iSCSI Initiator, see the Microsoft iSCSI Initiator Step-by-Step Guide (http://go.microsoft.com/fwlink/?LinkID=182862).

Scenario prerequisites

To test this scenario, you will need the following:


Complete all steps in the main section of this guide. After you complete all the steps, you will have a virtualization server and two virtual machines: Base Virtual Machine (used for creating new virtual machines) and Imported Virtual Machine.


Imported Virtual Machine is running, Windows Server 2008 R2 is configured, and the computer name for the virtual machine is VirtualMachine1.


Make available a hard disk drive on the virtualization server that is not currently used for other tasks and can be temporarily disconnected from the virtualization server. Alternatively, use a network-attached disk or LUN that is already mapped to the virtualization server.

Scenario steps

The following procedure explains how to connect a physical hard disk on the virtualization server to a virtual machine.
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To connect a physical hard disk to a virtual machine

	1.
On the virtualization server, take the physical hard disk offline by using Disk Management: 
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Warning 

To avoid losing data, before you take a physical hard disk offline, stop all applications on the virtualization server that read or write data to that hard disk.

a.
Open Server Manager. Click Start, point to Administrative Tools, and then click Server Manager.

b.
In Server Manager, in the console tree, under Storage, click Disk Management.

c.
After the disks on the virtualization server are listed in Disk Management, locate and determine if the physical disk that you want to attach to the virtual machine is online. The state of the disk (Online or Offline) is listed in the small pane on the left, where the disk name, disk type, and disk size are also listed.

d.
If the disk is online, to take the disk offline, right-click the disk, and then click Offline. After the disk state changes to Offline, the disk is disconnected from the virtualization server.
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Note 

To perform actions on a disk in Disk Management, you must right-click the small pane on the left, where the disk name, disk type, disk size, and disk state are listed.

2.
Connect the physical hard disk to the SCSI controller of the Imported Virtual Machine virtual machine, as follows:
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Note 

Connecting a disk to the SCSI controller of a virtual machine instead of an IDE controller enables you to perform this action without having to first shut down the virtual machine. For more information, see Connect a Virtual Hard Disk to a Virtual Machine Without Shutting It Down, in this guide.

a.
On the virtualization server, open Hyper-V Manager. Click Start, point to Administrative Tools, and then click Hyper-V Manager.

b.
In Hyper-V Manager, under Virtual Machines, right-click Imported Virtual Machine, and then click Settings. The Settings for Imported Virtual Machine dialog box appears.

c.
In the left navigation pane, click SCSI Controller.

d.
In SCSI Controller, click Hard Drive, and then click Add. A hard drive is added to the SCSI controller and is automatically selected in the left navigation pane.

e.
In the Hard Drive properties, click Physical hard disk, and then select the physical disk that you took offline.

f.
To connect the physical hard disk to the virtual machine, click OK. The physical hard disk is now available on the virtual machine, and can be accessed to read and write information.

3.
To disconnect the physical hard disk from the virtual machine:
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Warning 

To avoid losing data, before you disconnect a physical hard disk from a virtual machine, stop all applications on the virtual machine that read or write data to the physical hard disk.

a.
In Hyper-V Manager, under Virtual Machines, right-click Imported Virtual Machine, and then click Settings. The Settings for Imported Virtual Machine dialog box appears.

b.
In the left navigation pane, under SCSI Controller, click the physical hard disk that you want to detach from the virtual machine.

c.
In the Hard Drive properties, click Remove.

d.
To detach the physical hard disk from the virtual machine, click OK.


Create a Virtual Active Directory Domain Controller

You can use Hyper-V to efficiently test complex infrastructure scenarios in an isolated environment that can closely emulate the real-life environment of your organization. Many of these infrastructure scenarios might require an Active Directory® domain controller. This topic explains how to create a virtual domain controller in Hyper-V.

Scenario prerequisites

To test this scenario, you will need the following:


Complete all steps in the main section of this guide. After you complete all the steps, you will have a virtualization server and the following two virtual machines: Base Virtual Machine (used for creating new virtual machines) and Imported Virtual Machine. Also, you will have a private virtual network that you can use for the domain controller.


Repeat the steps in Step 7: Use the Base Virtual Machine to Create a New Virtual Machine to create a new virtual machine. Name that virtual machine Domain Controller, and during configuration of Windows Server 2008 R2, specify DC as the computer name for that virtual machine.


Imported Virtual Machine is running, Windows Server 2008 R2 is configured, and the computer name for the virtual machine is VirtualMachine1.


Optional: A minimum of 512 MB of RAM on the virtualization server for every virtual machine running Windows Server 2008 R2 that you want to create and connect to the virtual domain controller (in addition to the first virtual machine). For example, if you only connect one virtual machine to the virtual domain controller, the minimum 2048 MB (2 GB) of RAM that is required for the virtualization server in this guide will suffice. If you want to connect three virtual machines to the virtual domain controller, you need 3064 MB (3 GB) of RAM on the virtualization server (512 MB of RAM is required for each of the two additional virtual machines). If your virtualization server has enough RAM, you can assign a larger amount of RAM to each virtual machine, but 512 MB is the minimum required for each.


Optional: A minimum of 16 GB of additional hard disk drive space on the virtualization server for every virtual machine running Windows Server 2008 R2 that you want to create and connect to the virtual domain controller (in addition to the first virtual machine). For example, if you only connect one virtual machine to the virtual domain controller, the minimum 60 GB of hard disk drive space that is required for the virtualization server will suffice. If you want to connect three virtual machines to the domain controller, you need an additional 32 GB of hard disk drive space for the two additional virtual machines.

Scenario steps

The following procedure explains how to create a virtual domain controller, connect it to an isolated private virtual network, and connect other virtual machines to the virtual domain controller.
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To create a virtual domain controller and connect a virtual machine to it

	1.
On the virtualization server, open Hyper-V Manager. Click Start, point to Administrative Tools, and then click Hyper-V Manager.

2.
Connect the Domain Controller virtual machine to the private virtual network as follows:

a.
In Hyper-V Manager, under Virtual Machines, right-click Domain Controller, and then click Settings. The Settings for Domain Controller dialog box appears.

b.
In the left navigation pane, click Network Adapter.

c.
In the Network list, click Private Network, and then click OK.

The virtual machine is now isolated from all computers that are connected to the external network, and it can only communicate with virtual machines that are connected to the private virtual network.

3.
Connect the Imported Virtual Machine virtual machine to the private virtual network in the same way that you connected the Domain Controller virtual machine.

4.
On the Domain Controller virtual machine, assign the network adapter the static IP address 33.0.0.1 as follows:

a.
On the Domain Controller virtual machine, log on using the Administrator account, and then in the Initial Configuration Tasks window, under Provide Computer Information, click Configure networking.  The Network Connections window opens.
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Note 

If you already closed the Initial Configuration Tasks window, to open it again, click Start, click Run, type oobe, and then press ENTER.

b.
Right-click the network adapter (there should be only one), and then click Properties. The Properties dialog box for the network adapter appears.

c.
In the list of connection items, double-click Internet Protocol Version 4 (TCP/IPv4). The Internet Protocol Version 4 (TCP/IPv4) Properties dialog box appears.

d.
On the General tab, click Use the following IP address.

e.
In the IP address box, type 33.0.0.1.

f.
In the Subnet mask box, type 255.255.255.0.

g.
In the Preferred DNS server box, type 33.0.0.1.

h.
Leave all other fields blank, and click OK.

i.
In the Properties dialog box for the network adapter, click OK.

j.
Close the Network Connections window.

5.
On the Domain Controller virtual machine, install the Active Directory Domain Services server role, and configure the contoso.com domain as follows:

a.
In the Initial Configuration Tasks window, under Customize This Server, click Add roles. The Add Roles Wizard opens.

b.
On the Before You Begin page, click Next.

c.
On the Select Server Roles page, select Active Directory Domain Services. When you are prompted about adding features, click Add Required Features, and then click Next.

d.
On the Active Directory Domain Services page, click Next.

e.
On the Confirm Installation Selections page, click Install.

f.
On the Installation Results page, in the list of results, click Close this wizard and launch the Active Directory Domain Services Installation Wizard (dcpromo.exe). The Active Directory Domain Services Installation Wizard appears.
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Note 

If you already closed the Add Roles Wizard to open the Active Directory Domain Services Installation Wizard , click Start, click Run, type dcpromo, and press ENTER.

g.
To take a snapshot of the virtual machine, in the Action menu, click Snapshot, type a name for the snapshot, and then click Yes.

This is a good time to take a snapshot of the virtual machine. Having a snapshot of the current state can help you return to the point where Active Directory Domain Services was installed but not yet configured.

h.
On the Welcome to the Active Directory Domain Services Installation Wizard page, click Next.

i.
On the Operating System Compatibility page, click Next.

j.
On the Choose a Deployment Configuration page, click Create a new domain in a new forest, and then click Next.

k.
On the Name the Forest Root Domain page, type contoso.com, and then click Next.

l.
On the Set Forest Functional Level page, in the Forest functional level list, click Windows Server 2008 R2, and then click Next.
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Note 

If you are connecting computers to the virtual domain that is running Windows Server 2008, Windows Server 2003, or Windows 2000 Server, select that functional level instead.

m.
On the Additional Domain Controller Options page, ensure that the DNS Server check box is selected, and then click Next. If a dialog box appears that states the delegation of the DNS server cannot be created, click Yes to continue.

n.
On the Location for Database, Log Files, and SYSVOL page, click Next.

o.
On the Directory Services Restore Mode Administrator Password page, type and confirm the password for the Directory Services Restore Mode Administrator account, and then click Next.

p.
On the Summary page, click Next.

q.
In the dialog box that appears with information about the installation progress, select the Reboot on completion check box.

The installation of Active Directory Domain Services might take several minutes. After the installation is complete, the virtual machine restarts automatically. Do not proceed to the next step until the virtual machine restarts.

6.
After the Domain Controller virtual machine restarts, create new domain users as follows:

a.
On the Domain Controller virtual machine, log on using the Administrator account, and open the Active Directory Users and Computers snap-in. Click Start, point to Administrative Tools, and then click Active Directory Users and Computers.

b.
In the console tree, expand contoso.com, and then click Users.

c.
In the Action menu, point to New, and then click User. The New Object – User dialog box appears.

d.
Type a first and last name for the user, a user logon name, and then click Next.

e.
Type and confirm a password for the user, and clear the User must change password at next logon check box. Optionally, clear the Password never expires check box. To continue, click Next.

f.
Review the information that you specified for the new domain user, and if it is correct, click Finish. If you need to make changes, click Back.

g.
If you want to add more domain users, repeat the previous steps. When you have finished adding domain users, close the Active Directory Users and Computers snap-in.

7.
On the Imported Virtual Machine virtual machine, assign the network adapter the static IP address 33.0.0.2 in the same way that you assigned a static IP address to the network adapter in the Domain Controller virtual machine. Also, specify the preferred DNS server as 33.0.0.1 (the IP address of the virtual domain controller).

8.
Join the Imported Virtual Machine virtual machine to the contoso.com domain as follows:

a.
On the Imported Virtual Machine virtual machine, log on using the Administrator account, and then in the Initial Configuration Tasks window, under Provide Computer Information, click Provide computer name and domain. The System Properties dialog box appears.

b.
On the Computer Name tab, click Change. The Computer Name/Domain Changes dialog box appears.

c.
Under Member of, click Domain, type contoso.com, and then click OK. The Windows Security dialog box opens.

d.
Type the user credentials for one of the domain users that you previously created, and then click OK.

e.
In the dialog box that appears and welcomes you to the contoso.com domain, click OK.

f.
When asked if you want to restart the virtual machine, click OK.

g.
To close the System Properties dialog box, click Close. 

h.
When asked again if you want to restart the virtual machine, click Restart Now. The virtual machine joins the contoso.com domain and then restarts.


Additional considerations about this scenario


If you have enough RAM and disk space available in the virtualization server, you can create more virtual machines by following the steps in Step 7: Use the Base Virtual Machine to Create a New Virtual Machine. Then you can add them to the virtual domain as explained in the procedure in this topic.
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