
Customizing and Automating Windows 2000 Installations Using RIS (Remote Installation Services)

In an organization with a large number of computers, it is more cost effective to automate the installation of Microsoft® Windows® 2000 Professional than it is to use the standard interactive Setup program to install it manually on individual computers. Windows 2000 Professional includes methods and tools that allow you to add specific components and applications to your installation and to distribute that customized installation to the end-user with little or no intervention. In Windows 2000 Professional, you customize your installation by using answer files and by adding files and applications of your choice to a distribution folder. There are a variety of tools that you can use to distribute customized Windows 2000 Professional installations to destination computers. The method you use depends on your current environment and needs. 

Related Information in the Resource Kit

	•
	For more information about installing Windows 2000 Professional on a stand-alone computer, see "Installing Windows 2000 Professional" in this book. 

	•
	For more information about creating answer files, see "Sample Answer Files for Windows 2000 Professional Setup" in this book. 

	•
	For more information about planning Microsoft® Windows® 2000 deployments, see the Microsoft® Windows® 2000 Server Resource Kit Deployment Planning Guide. 

	 
	


Quick Guide to Customizing and Automating Installations 
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Windows 2000 Professional provides tools and methods for customizing and automating installations to meet a range of user requirements and software and hardware configurations. Use this guide to understand the steps in the customization and automation process and to choose the best tool and method for your needs. 

Understand the process and tools for customizing and automating an installation. 

Familiarize yourself with the steps involved in customizing and automating a Windows 2000 Professional installation. Determine the best methods and tools to use for installing Windows 2000 Professional and Microsoft® Windows® 95, Microsoft® Windows® 98, or Microsoft® Windows NT® version 4.0. 

	•
	See "Overview of Customizing and Automating Installations " in this chapter. 


Plan for the most appropriate method to customize and automate your installation. 

Plan your installation by conducting an inventory of your existing computers; assessing your network infrastructure; and determining your organization's user types, requirements, and preferences. You must know, for example, the number of computers in your organization; their existing software and hardware configurations; whether applications are required or optional; protocols and network speed; and whether or not there is a Windows 2000 Server infrastructure in place when you deploy Windows 2000 Professional. Choose the appropriate tools and methods for your existing environment. 

	•
	See "Step 1: Plan" in this chapter. 


Prepare for a successful customized and automated installation. 

Prepare for your installation: find the information you need; verify that you have the required hardware and software; set up a distribution folder; and create an answer file. 

	•
	See "Step 2: Prepare" in this chapter. 


Modify the answer file and populate the distribution folder. 

Add entries in the answer file to automate specific tasks during installation. Populate the distribution folder by adding files, programs, and applications of your choice. These can include mass storage device drivers, Plug and Play device drivers, and applications. 

	•
	See "Step 3: Customize" in this chapter. 


Distribute your customized installation files and start Setup on the destination computers. 

Run Setup in unattended mode (Winnt.exe or Winnt32.exe with the /u switch) on individual computers, over the network, or on a master computer to create a master installation. If you are not automating the installation individually on each computer, you can choose one of the imaging tools (System Preparation tool [Sysprep] or Remote Installation Services [RIS]) or a network management tool (Microsoft® Systems Management Server) to distribute your customized installation files and start Setup on the destination computer. 

	•
	See "Step 4: Deploy" in this chapter. 

	 
	


Overview of Customizing and Automating Installations 
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In large organizations that support hundreds or even thousands of desktop computers, it is expensive and inefficient to install the operating system manually on each computer, and to answer every question Setup asks. In this environment, it is often necessary to automate the installation process. Different software and hardware configurations and varying user needs also make it necessary to customize installations. 

An automated installation involves running Setup with minimal or no user interaction. An answer file answers questions asked when Setup is running. An answer file or script file is a text file with a specific format that contains predefined settings and information used by Setup. It can also contain optional information or instructions for running programs and applications. 

A custom installation is a modification of a standard Windows 2000 Professional installation that supports specific hardware and software configurations and meets specific user needs. To customize an installation, modify the answer file to provide Setup with specific answers and instructions and add specific custom files, applications, and programs to the distribution folder. 

Customization and Automation Process 

The process for customizing and automating a Windows 2000 Professional installation includes the following steps: 

	1.
	Plan 

Gather the data you need to choose the appropriate tool for installing the operating system in your organization. As you plan for the installation, determine types of users and their needs; conduct an inventory of existing clients and assess your network infrastructure. 

	2.
	Prepare 

Gather all necessary information, verify that you have the software and hardware that you need, create a distribution folder, and create an answer file. 

	3.
	Customize 

Add devices, drivers, applications, Help files, support information, and other components of your choice. 

	4.
	Deploy 

Deploy the operating system in an automated fashion using the tool you chose in step 1. 

 


Each of these steps is described in detail in this chapter. Figure 5.1 illustrates the entire process. 
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Figure 5.1 Generic Method for Automating and Customizing Installations 

What's New 
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Windows 2000 Professional introduces many new features that simplify the process of customizing and automating an installation. It also includes enhancements to existing features in other versions of Windows, making it easier, more efficient, and less expensive to customize, automate, and deploy an installation of the operating system. Some of the most important features and benefits of Windows 2000 Professional include the following: 

Setup Manager, for more efficient creation of answer files. Setup Manager is a wizard that guides you through the process of creating a custom answer file. You can use it to set many of the answer file parameters that customize and automate an installation. Using this tool also minimizes data-entry errors that are more likely to happen when using a text editor to create the answer file. 

Greater choice of tools and methods. Windows 2000 Professional provides customization and automation tools and methods. Choose from either an improved version of the traditional unattended installation method or from new imaging tools, such as Remote Installation Services (RIS) and the System Preparation Tool (Sysprep). Your choice depends on the specific needs of users in your organization, your computer configurations and models, your existing network infrastructure, and the number of computers participating in the customization and automation process. 

Easier to customize components. With Windows 2000 Professional you can customize nearly all installation components, including installing modems, installing sound cards, presetting passwords, presetting time zones, detecting display options, and automatically converting file allocation table (FAT16/FAT32) file systems to NTFS. You can also automate computer-specific information, such as setting static IP addresses or using a list of computer names. 

Automatic application installation. Windows 2000 Professional enables you to conveniently install applications during the automation process. 

Flexibility in your choice of hardware. You can install devices on computers running Windows 2000 Professional that do not have built-in support in the operating system. 

Audit capability. Windows 2000 Professional allows you audit and test installations. 

Methods and Tools for Customizing and Automating Installations 

The primary methods and tools available for automating and customizing Windows 2000 Professional installations are the following. 

Unattended installations using Winnt.exe and Winnt32.exe. Unattended installations allow administrators to completely or partially automate installation of Windows 2000 Professional on multiple computers, requiring minimal user input. 

Disk duplication using Sysprep.exe. Disk duplication, or imaging, is a method for duplicating a configuration to multiple destination computers. The destination computers might be part of a network or non-networked. Sysprep works on computers that have similar hardware configurations with identical hardware controllers and hardware abstraction layers (HALs) as the source computer. 

Remote Installations using Remote Installation Services. Remote installation allows you to perform clean installations of Windows 2000 Professional on clients that are part of a Microsoft® Windows® 2000 Server–based network and that are properly configured to support RIS. With this technology, clients use a RIS server to start remotely and to install Windows 2000 Professional and applications. 

Electronic distribution using Systems Management Server or third-party software management software. Microsoft® Systems Management Server version 2.0 provides tools that allows administrators to centrally deploy and manage Windows 2000 Professional. 

Feature Comparison with Previous Versions of Windows 

Depending on whether you are upgrading from Windows 95, Windows 98, or Microsoft® Windows NT® Workstation version 4.0, you might be familiar with the customization and automation tools available in Windows 2000 Professional. 

Windows 95

Use Table 5.1 to compare the customization tools used for Windows 95 with those prescribed for Windows 2000 Professional. 

Table 5.1 Comparison of Customization Tools for Windows 95 and Windows 2000 Professional 

	Windows 95
	Windows 2000 Professional

	Use NetSetup to create answer files.

 
	Use Setup Manager to create answer files.

	You can perform unattended installations but no support is provided for: 

Third-party drivers.

Multiple network adapters.

Microsoft® Internet Explorer and Proxy services. 

Selection of components (Notepad).
	You can perform unattended installations with added support allowing the following: 

Plug and Play drivers can be added to the distribution folder for automation.

Multiple network adapters can be configured.

Internet Explorer and proxy services with answer files or IEAK.ins files can be configured.

Support is also provided for selection of components.

 

	Create an answer file in Msbatch.inf format by using NetSetup.
	Create an answer file in Unattend.txt format by using Setup Manager or a text editor, such as Notepad.

 

	Use Msbatch.inf to customize system settings, force Setup options, and copy additional files.
	Use answer files in Unattended.txt format to customize system settings, force Setup options, and copy additional files.

 

	Use NetSetup to prepare a network server to run Setup.exe on client computers.
	Use Setup Manager to create a distribution folder and copy the Windows 2000 Professional installation files and optional components. 

– Or –

Use Remote Installation Services (RIS).

– Or –

Use Systems Management Server (SMS).

 

	Add device drivers by using a trial and error process.

 
	Add device drivers by using the distribution folder and answer files.

	Use Automate.inf to create answer files that include the Windows 95 Accessibility Options.

 
	Accessibility options are installed by default.

	Use Netdet.ini to detect components on NetWare networks.
	Use the [NetProtocols], [params.MS_NWIPX], and related sections in the answer file to detect components on NetWare networks.

 

	Use Wrkgrp.ini to specify a list of workgroups that users can join.
	Use the [Identification] section in the answer file to specify a list of workgroups that users can join.

 

	Use System policies and user profiles to customize the desktop contents and restrict users' abilities to change configurations.

 
	Use Group Policy to customize the desktop contents and restrict users' abilities to change configurations.


Windows 98 

Use Table 5.2 to compare the customization tools used for Windows 98 with those prescribed for Windows 2000 Professional. 

Table 5.2 Comparison of Customization Methods for Windows 98 and Windows 2000 Professional 

	Windows 98
	Windows 2000 Professional

	Use Microsoft Batch 98 to create Setup scripts.
	Use Setup Manager to create answer files.

 

	You can perform unattended installations but no support is provided for:

Third-party drivers.

Multiple network adapters.

Microsoft® Internet Explorer and Proxy services. 

Selection of components (Notepad).
	You can perform unattended installations with added support allowing the following: 

Plug and Play drivers can be added to the distribution folder for automation.

Multiple network adapters can be configured.

Internet Explorer and proxy services with answer files or IEAK.ins files can be configured.

Support is also provided for selection of components.

 

	Use Msbatch.inf to customize system settings, force Setup options, and copy additional files.
	Use answer files in Unattended.txt format to customize system settings, force Setup options, and copy additional files.

 

	To install the operating system over the network, use a simple drag-and-drop solution: copy the Windows 98 CAB files to an installation point on a network server.
	To install the operating system over the network, use Setup Manager to create a distribution folder and copy the Windows 2000 Professional installation files and optional components to that central installation point. 

– Or –

Use Remote Installation Services (RIS).

– Or –

Use Systems Management Server.

 

	Use INF Installer (Infinst.exe) to add device drivers.
	Use the distribution folder, the [MassStorageDrivers] and [OEMBootFiles] sections in the answer file, and Txtsetup.oem file to add device drivers.

 

	Use Preptool to duplicate (image) custom Windows 98 installations.
	Use Sysprep to duplicate (image) custom Windows 2000 Professional installations.

 

	Use Microsoft Batch 98 to generate a script with the Windows 98 accessibility options.
	Accessibility options are installed by default.

 

	Use Netdet.ini to detect components on NetWare networks.
	Use the [NetProtocols], [params.MS_NWIPX], and related sections in the answer file to detect components on NetWare networks.

 

	Use Wrkgrp.ini to specify a list of workgroups that users can join.
	Use the [Identification] section in the answer file to specify a list of workgroups that users can join.

 

	Use System policies and user profiles to customize the desktop contents and restrict users' abilities to change configurations.

 
	Use Group Policy to customize the desktop contents and restrict users' abilities to change configurations.

 

	Use Apps.inf to automate upgrades from Windows 95 to Windows 98.
	Use Setup in unattended mode or Systems Management Server to automate upgrades from Windows 98 to Windows 2000 Professional.

 


Windows NT Workstation 4.0

If you are upgrading from Windows NT Workstation 4.0, refer to Table 5.3 to compare the customization methods you used to the methods available in Windows 2000 Professional. 

Table 5.3 Comparison of Customization Methods for Windows NT Workstation 4.0 and Windows 2000 Professional 

	Windows NT Workstation 4.0
	Windows 2000 Professional

	Use Setup Manager to create Setup scripts.

 
	Use the improved version of Setup Manager to create answer files.

	You can perform unattended installations but no support is provided for: 

Third-party drivers.

Multiple network adapters.

Microsoft® Internet Explorer and Proxy services. 
Selection of components (Notepad).
	You can perform unattended installations with added support allowing the following: 

Plug and Play drivers can be added to the distribution folder for automation.

Multiple network adapters can be configured.

Internet Explorer and proxy services with answer files or IEAK.ins files can be configured.

Support is also provided for selection of components.

 

	Sysprep.exe is used to replicate model computer configurations to destination computers with exactly the same hardware. 
 

There is no support for regional options.
 

Sysprep.exe is available only with a signed license.
 

There is no support for configuring network and domain components.

 
	Enhanced Sysprep.exe is used to replicate model computer configurations to destination computers with diverse hardware. The hardware controller and HAL must still be identical on the destination computers. 

Sysprep.exe can be used for networked computers.

Support is provided for regional options and multiple languages.

Sysprep.exe is integrated with the operating system; no license is required.


Step 1: Plan 
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Effective planning helps minimize the time and effort spent in deploying Windows 2000 Professional. Planning for a custom and automated installation is critical for a successful installation. During this step of the process, you gather the data you need to choose the appropriate tool for installing the operating system in a way that best suits organization. As you plan for the installation, you must determine types of users and their needs; conduct an inventory of existing clients and assess your network infrastructure. 

For an overview about how to plan Windows 2000 Professional deployment and installations, see "Deploying Windows 2000 Professional" in this book. For a thorough discussion about this subject, see the chapters under "Network Infrastructure Prerequisites" in the Deployment Planning Guide. 

User Types and Requirements 

Assess the requirements of your users and define user types. User requirements and types are important factors in deciding what to customize and how to conduct an automated installation. For example, if a group of users needs a specific application, you must add it to the distribution folder or customize the answer file so that Setup installs it as part of the unattended installation. 

There are many ways to classify user types. Some criteria include the level of computer knowledge (such as beginning, intermediate, or advanced); location (such as on-site, roaming, or remote); job function (such as members of marketing, research, or customer service departments), or job categories (such as manager, project lead, or individual contributor). 

For example, after you have classified users into groups or types by computer knowledge, you determine how many and what choices you give a particular group in an installation. You want to allow less knowledgeable or task-oriented users to make few or no choices during installation. Advanced users might require additional choices during installation. So then in this case you might decide to have two different answer files—one for beginner users and another for those with more experience. 

User requirements might also include language (English or Spanish), regional options (country/region and time zone), and applications (line-of-business applications, spreadsheets, word-processing applications). 

Table 5.4 lists key planning issues related to user requirements and types and describes how these issues might affect your plan. 

Table 5.4 Key Planning Issues for User Types and Requirements 

	Issue
	Effect on Your Plan

	User types
	User types affect the how you customize the Setup wizard, what security settings you use, network configuration, and so on. Examples of sections in the answer file that depend on user types include [URL] and [Components], which contain the parameters that define the settings for the Windows 2000 browser and components (such as Calculator, CD Player, and desktop wallpaper).

 

	Language and regional options requirements

 
	Language and regional requirements determine how to customize language and regional options in the [RegionalSettings] section of the answer file.

 

	Application requirements
	Application requirements for your users affect how you populate the distribution folder and how you modify the answer file. Determine which applications are required, which are optional, and which ones have to be advertised only to specific users. If Windows 2000 Professional is used in a Windows 2000 Server–based network, determine if applications will be deployed using Group Policy. If an application, must be part of an installation, automate the installation of applications by using Cmdlines.txt, the [GuiRunOnce] section of the answer file or Sysdiff. If the applications must be advertised later, use Windows Installer. 

The use of Windows Installer is beyond the scope of this chapter. For more information, see Windows 2000 Professional Help.

 


Conduct an Inventory of Clients 

Conduct an inventory of your existing clients to determine the number of clients, types of existing desktop operating systems, and types of hardware configurations in your organization. Table 5.5 lists key planning issues related to conducting an inventory and explains how these issues affect your plan. 

Table 5.5 Key Planning Issues for Conducting an Inventory 

	Issue
	Effect on Your Plan

	Types of desktop operating system
	What desktop operating systems are used—whether Windows 95, Windows 98, Windows NT Workstation 4.0, and so on—determine whether you perform an upgrade or a clean installation. Some tools, such as Systems Management Server, can only be used to upgrade existing Windows operating systems. Windows 3.x clients cannot be upgraded to Windows 2000 Professional; you must perform a clean installation.

 

	Number of clients
	The number of computers you have has an impact on your choice of tool for automating an installation. For example, if you have a large number of computers, Sysprep, RIS, or Systems Management Server are good choices. For a small number of computers, using the Winnt.exe or Winnt32.exe programs in unattended mode (with the /u or /unattend switch, respectively) alone might be sufficient.

 

	Types of hardware configuration
	Hardware configurations affect your choice of tool for automating an installation and which hardware devices must be added to the distribution folder and specified in the answer file.

For an example of the effect of hardware configuration on your choice of tool, consider that if you choose to use Sysprep, all computers (master computer and destination computers) must have compatible, if not identical HALs and Advanced Configuration and Power Interface (ACPI) support.

For an example of the effect of hardware configuration on your migration path, consider the difference between keeping existing hardware and buying new hardware. 

For an example of the effect of hardware configuration on your adding hardware devices to the distribution folder and specifying then in the answer file, consider mass storage devices such as SCSI hard drives. Windows 2000 Professional Setup detects and installs most hardware devices automatically. However, to install a SCSI device that is not supported by Windows 2000 Professional during the text-mode phase of Setup, you must add the driver files for that SCSI device and its Textsetup.oem file to the distribution folder ($OEM$ subfolder) and you must modify the [MassStorageDrivers] section of the answer file with the appropriate driver entries.

 

	Software and hardware compatibility
	Ensure that the hardware on the target computer meets the minimum requirements mentioned earlier and that the individual components are listed in the Hardware Compatibility List (HCL). For more information, see the HCL link on the Web Resources page at:

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp.

 


Assess Your Network Infrastructure 

Assess your network infrastructure by identifying existing network protocols, speed of network links (network bandwidth), and whether or not there is a Windows 2000 Server–based network infrastructure in place when you install Windows 2000 Professional. 

Table 5.6 lists key planning issues related to assessing your network infrastructure and describes how these issues affect your plan. 

Table 5.6 Key Planning Issues for Assessing the Network Infrastructure 

	Issue
	Effect on Your Plan

	Network infrastructure
	Network protocols determine how you customize network protocol and associated adapter parameters in several networking sections of the answer file, such as the [NetAdapter], [NetProtocols], and [NetServices] sections.

 

	Network bandwidth
	The amount of network bandwidth available affects your choice of installation tool and method. For example, in locations that do not have a high-bandwidth connection to a network server, using a CD-ROM drive or other local method of installing Windows 2000 Professional (carrying out winnt or winnt32 at the command prompt on each computer) is probably the best option. For users with high-bandwidth network connections, but whose computers do not have a remote boot–compliant network adapter or a computer that can be started from a CD, a network-based image duplication or manual installation method is the next best option.

 

	Windows 2000 Server network infrastructure
	Having an existing Windows 2000 Server infrastructure in place affects the range of tools you can use to automate and customize installations. For example, if you have a Windows 2000 Server–based computer configured as a RIS server, you can use RIS to image and automatically distribute customized images of a Windows 2000 Professional installation to users.

 


Choose the Appropriate Tool 

Choose the appropriate tools and methods for your existing environment based on the information you gathered in your plan as explained in the previous sections. Table 5.7 provides guidelines to help you choose the appropriate tool for your particular environment. 

Table 5.7 Guidelines for When to Use a Tool for Customizing and Automating Installations 

	Tool
	When to Use

	Winnt.exe or Winnt32.exe
	Use Winnt.exe when running Setup on Microsoft® MS-DOS® or Microsoft® Windows® 3.1–based clients. Perform an automated installation by specifying the /u switch and using an answer file. Use this tool locally on each computer or remotely over the network. 

Use Winnt32.exe when upgrading Windows 95, Windows 98, Windows NT Workstation 4.0, or beta versions of Windows 2000 to Windows 2000 Professional. Perform an automated installation by specifying the /unattend switch. Use this tool to run Setup locally on each computer, remotely over the network, for a clean installation, or for an upgrade.

These tools are appropriate for installing Windows 2000 Professional on a large number of clients with different hardware and software configurations.

The major advantage of these tools is their flexibility. When you run the commands manually, the disadvantage is that you must use them on each computer individually. The disadvantage of this tool is that you must install applications individually on each computer.

 

	Sysprep
	Use Sysprep to install an identical configuration, including applications, on multiple computers. Sysprep allows you to duplicate a custom image based on a Windows 2000 Professional installation from a master computer to destination computers. Both the master and destination computers must have similar hardware and software configurations. The master computer and the destination computers must have the same HALs. 

You can also use Sysprep if you have slow network links, in which case you can burn the image of the master computer on CDs and use the CDs to distribute the customized installation.

You can use Sysprep for clean installations only, not for upgrades.

 

	Remote Installation Services (RIS)
	Use RIS when you want to standardize a Windows 2000 Professional configuration on new computers or on computers with an existing operating system that you can replace with Windows 2000 Professional. With RIS you can create two types of media: CDs or images. 

RIS uses the Pre-Boot eXecution Environment (PXE) to initiate a Windows 2000 Professional installation from a RIS server computer and then install the operating system on a client's hard disk.

The major advantage of RIS is that it allows you to standardize your Windows 2000 Professional installation, enables you to customize and control the end-user installation (you can configure the end-user Setup wizard with specific choices that can be controlled by using Group Policy), and gives you a choice of media to distribute the software. 

You can use RIS for clean installations only, not for upgrades.

 

	Systems Management Server 
	Use Systems Management Server to perform managed upgrades of Windows 2000 Professional to multiple computers, especially those that are geographically dispersed. 

The primary advantage of upgrading by using Systems Management Server is that you can maintain centralized control of the upgrade process. For example, you can control when upgrades take place, which computers to upgrade, and how to apply network constraints.

You can use Systems Management Server for upgrades of Windows–based clients only, not for clean installations.

 


 Where Do You Find These Tools and Related Information?

Table 5.8 provides the locations of the tools and related information. 

Table 5.8 Where to Find the Windows 2000 Professional Installation Tools 

	Tool/Information
	Go To

	Winnt.exe 
Winnt32.exe
	\i386 
\i386

	Sysprep.exe
	Support\Tools\deploy.cab on the Windows 2000 Professional operating system CD

	Syspart
	Support\Tools\deploy.cab on the Windows 2000 Professional operating system CD

	RIS for Remote Installation Services
	Included in Microsoft Windows 2000 Server under Administrative Tools.

	Systems Management Server
	Systems Management Server product CD.

	Sysdiff
	Microsoft OEM System Builder Web site at http://oem.microsoft.com 

	Setup Manager
	Support\Tools\deploy.cab on the Windows 2000 operating system CD

	Sample answer files
	"Sample Answer Files for Windows 2000 Professional Setup" later in this book

	Windows 2000 product family CDs
	General packaging

	Microsoft Windows 2000 Guide to Unattended Setup (Unattend.doc)
	Support\Tools\deploy.cab on the Windows 2000 operating system CD


Step 2: Prepare 
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To prepare for a custom and automated installation, perform the following steps. 

	1.
	Get all the necessary information. 

	2.
	Verify that you have the hardware and software you need. 

	3.
	Create a distribution folder. 

	4.
	Create an answer file. 


The following sections explain what you must do to accomplish these tasks. 

Get the Necessary Information 

Table 5.9 provides a checklist of the information you need to get before automating and customizing an installation. 

Table 5.9 Checklist for Preparing to Customize and Automate an Installation 

	Information
	Reference

	Obtain latest installation information. 
	Relnotes.txt and Read1st.txt on the Windows 2000 Professional operating system CD.

	Understand the Windows 2000 setup process.
	"Setup and Startup" in this book.

	Verify hardware compatibility.
	For the most up-to-date list of supported hardware, see the Hardware Compatibility List link on the Web Resources page at:

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp 
 

For a version that was accurate as of the date Windows 2000 Professional was released, see Windows 2000 Professional operating system CD in drive:\Support\Hcl.txt.

	Choose between performing an upgrade of your existing operating system and performing a clean installation.
	"Installing Windows 2000 Professional" in this book.

	Back up your data.
	"Installing Windows 2000 Professional" earlier in this book.

	Consider issues for multiple-boot configurations: Do you want to be able to choose between different operating systems each time you start your computer?
	"Installing Windows 2000 Professional" in this book.

	Create disk partitions: Do you have to create disk partitions or make changes to your existing disk partitions?
	"Installing Windows 2000 Professional" in this book and "Sysprep" later in this chapter.

	Decide what components are required for your customization: Choose what hardware, drivers, applications, and optional files you want to add to the distribution folder.
	"Step 3: Customize" later in this chapter.

	If you are running Winnt.exe or Winnt32.exe over the network: Select network connectivity, bootable floppy disks, or a bootable compact disc to connect to the distribution share that contains the installation files.

 
	"Running Setup from the Operating System CD" in this chapter.


Verify Hardware and Software Requirements 

Table 5.10 provides a checklist of the hardware and software you need to customize and automate an installation. 

Table 5.10 Checklist of Hardware and Software Requirements for Customizing and Automating an Installation 

	Hardware and Software Requirements
	Reference

	If you are using Sysprep: 

Master (reference) computer. This is the computer on which you install Windows 2000 Professional customized to your specifications. Use the installation on this master computer to generate the image that is used to install Windows 2000 Professional on the destination computers.

Destination computers. These are the computers to which you distribute the installation of Windows 2000 Professional from the master image.

Disk-duplicating equipment or software. You must have third-party hard disk–duplicating tools such as Ghost or PowerQuest drive image software to generate the master image for distribution to the destination computers.
	"Sysprep" later in this chapter.

	If you are using RIS: 

A Windows 2000 Server computer configured as RIS server.  This configuration requires the Dynamic Host Configuration Protocol (DHCP), a Domain Name System (DNS) server, Active Directory, a RIS server, and Group Policy.
	"Remote Installation Services" later in this chapter. 

 
Microsoft® Windows® 2000 Server Resource Kit Distributed Systems Guide.

	If you are using Systems Management Server: 
Systems Management Server software configured on a Windows 2000 Server computer. 
	"Using Systems Management Server" later in this chapter. 
 

Microsoft® Systems Management Server Resource Kit.


Create a Distribution Folder 

A distribution folder is a hierarchical folder structure that contains the Windows 2000 installation files, as well as any device drivers and other files that are required to customize and automate an installation. You can create one or many distribution folders. Distribution folders typically reside on a server to which the destination computers on which you want to install Windows 2000 Professional can connect. 

One of the most important advantages of using a distribution folder is that it provides a consistent environment for installing Windows 2000 Professional on multiple computers. You can use the same distribution folder for all computers with the same processor platform. For example, if you are installing Windows 2000 on different models of computers with same processor platform, all your answer files can reference the same distribution folder, provided it contains the necessary drivers for all models. Then, if a hardware component changes, you can place the new drivers in the subfolder, rather than change the answer file. 

To help load balance the servers and make the file-copy phase of Windows 2000 Setup faster for computers already running Windows 95, Windows 98, Windows NT Workstation 4.0, or Windows 2000, you can create distribution folders on multiple servers. You can then run Winnt32.exe with up to eight source file locations. 

Distribution Folder Structure

Figure 5.2 shows the distribution folder structure that you must create and the relative location of each subfolder. 
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Figure 5.2 Distribution Folder Structure 

\i386 Folder

This folder is the distribution folder. You create it at the root of the distribution server (the server on which the distribution folder is located) by copying the contents of \i386 on the Windows 2000 Professional operating system CD to the distribution folder. The \i386 folder includes the following files and folders. 

$$Rename.txt File

The $$Rename.txt file contains a list of files that Setup uses during the installation process to convert specified file names from short to long. Each subfolder in the distribution folder that contains file names that you want to convert from long to short must have its own $$Rename.txt file. 

\$OEM$

This folder, which you create in the distribution folder as a subfolder of the \i386 folder, contains all the additional files required to complete the installation. If you use the OemFilesPath key in the [Unattended] section of the answer file, you can create the \$OEM$ folder outside the distribution folder. 

You can instruct Setup to automatically copy directories, standard 8.3 format files, and any tools required for your automated installation to the \$OEM$ subfolder. 

One of the additional files that you can add to the \$OEM$ subfolder is Cmdlines.txt. This file contains a list of commands that Setup carries out during its GUI mode. These commands can, for example, run an INF file, an application installation command, Sysdiff.exe, or another executable file. For more information about the Cmdlines.txt file, see "Adding Applications" in this chapter. 

Note In this chapter, the GUI phase of Setup is referred to as "GUI mode," and the text phase of Setup is referred to as "text mode."  As long as Setup finds the \$OEM$ subfolder in the root of the distribution folder, it copies all the files found in this directory to the temporary directory that is created during the text phase of Setup. 

\$OEM$\Textmode

This folder contains the hardware-dependent files that Setup Loader and text-mode Setup install on the destination computer during text-mode setup. These files can include original equipment manufacturer (OEM) HALs; mass storage device drivers; and Txtsetup.oem, which directs the loading and installing of these components.  Be sure to list the Txtsetup.oem file and all the files placed in this folder (HALs and drivers) in the [OEMBootFiles] section of Unattend.txt. 

\$OEM$\$$

The $OEM$\$$ subfolder is equivalent to the %systemroot% or %windir% environment variables. The subfolder contains additional files that you want copied to the subfolders of the Windows 2000 Professional installation directory. The structure of this subfolder must match the structure of a standard Windows 2000 Professional installation, where $OEM$\$$ matches %systemroot% or %windir% (for example, C:\winnt), $OEM$\$$\System32 matches %windir%\System32, and so on. Each subfolder must contain the files that need to be copied to the corresponding system folder on the destination computer. 

\$OEM$\$$\Help

This subfolder contains the OEM Help files to be copied to C:\Winnt\Help during setup. 

\$OEM$\$$\System32

This subfolder contains files to be copied to the C:\Winnt\System32 folder during setup. 

\$OEM$\$1

This folder is equivalent to the SystemDrive environment variable. For example, if the operating system is installed on drive C, \$OEM$\$1 refers back to drive C. The use of a variable makes it possible to rearrange drive letters without creating errors in applications that point to a hard-coded drive letter. 

\$OEM$\$1\PnPdrvrs

This folder contains additional Plug and Play drivers not included with Windows 2000. You can replace PnPdrvrs with a name of your own choosing with eight or fewer characters. 

Note This folder replaces the Display and Net folders used in Windows NT Workstation 4.0. 

\$OEM$\$1\Sysprep

This subfolder contains the files required to run the Sysprep tool. For more information about Sysprep, see "Sysprep" later in this chapter. 

\$OEM$\Drive_letter

Each \$OEM$\Drive_letter folder contains a subfolder structure that is copied to the root of the corresponding drive in the destination computer during text-mode Setup. For example, files you put in an \$OEM$\C folder are copied to the root of drive C. You can also create subfolders in these folders. For example, \$OEM$\D\Misc creates a \Misc folder on drive D. 

Files that must be renamed need to be listed in $$Rename.txt. Note that the files in these subfolders must have short file names. 

Creating a Distribution Folder

The easiest way to create a distribution folder is by using Setup Manager, a tool that is available on the Windows 2000 Professional operating system CD. 

Follow these steps to create a distribution folder manually: 

To create a distribution folder 

	1.
	Connect to the network server on which you want to create the distribution folder. 

	2.
	Create an \i386 folder on the distribution share of the network server. 

To help differentiate between multiple distribution shares for the different editions of Windows 2000 (Windows 2000 Professional, Windows 2000 Server, and Microsoft® Windows® 2000 Advanced Server), choose another name for this folder. If you plan to use localized language versions of Windows 2000 for international branches of your organization, create separate distribution shares for each localized version. 

	3.
	Copy the contents of the \i386 folder from the Windows 2000 Professional operating system CD to the folder that you created. 

	4.
	In the folder that you created, create a subfolder named \$OEM$. 

The \$OEM$ subfolder provides the necessary folder structure for supplemental files to be copied to the destination computer during setup. These files include drivers, tools, applications, and any other files required for deployment of Windows 2000 Professional within your organization. 


The following information is provided to help make the creation of the distribution folders easier and faster. 

Copying a Folder to the System Drive of the Computer

You can copy an additional folder to the system drive during the customization process. For example, you might want to copy a folder containing additional device drivers. 

To copy a folder to the system drive 

	1.
	In the \$OEM$ subfolder of the distribution share, create a subfolder called \$1. This folder maps to SystemDrive, the destination drive for the Windows 2000 installation. 

	2.
	In the \$1 folder, copy the folder containing the files. 

	3.
	Verify that the following statement is in the Unattend.txt answer file: 

OemPreinstall = Yes


Important The OemPreinstall = Yes statement is required if you are using the \$OEM$ folder to add any more files to the system. 

Create an Answer File 

An answer file or Setup script is a text file that follows a specific format and syntax with all the information Setup must have to customize and automate an installation. The Setup program uses this customized script to answer all the questions it asks when it runs in interactive mode without requiring user input. The answer file is usually named Unattend.txt, but you can use other names. Any valid file name—for example, Comp1.txt, Install.txt, and Setup.txt—can be used, as long as the name is correctly specified in the Setup command. The use of differentiated names for multiple versions of an answer file allows you to build and use as many unique answer files as you need to maintain different scripted installations for different parts of your organization. Note that answer files are also used by other programs such as Sysprep, which uses the optional Sysprep.inf file. 

The answer file tells Setup how to interact with the distribution folders and files you have created. For example, in the [Unattended] section of the answer file, there is an "OEMPreinstall" entry that tells Setup to copy the $OEM$ subfolders from the distribution folders to the destination computer. 

You can create an answer file by using two tools: 

	•
	The Setup Manager wizard to create it automatically. 

	•
	A text editor such as Notepad to create it manually. 


You can create the answer file from scratch or modify an existing one. 

Using the Setup Manager Wizard

The Setup Manager wizard is available on the Windows 2000 Professional operating system CD in the Deploy.cab file of the Support\Tools folder. The Setup Manager wizard helps you create and modify an answer file by providing prompts for the information that is required for the answer file and then creating it. The Setup Manager wizard can create a new answer file, import an existing answer file for modification, or create a new file based on the configuration of the computer on which it is running. 

The following is a list of parameters that can be configured with the Setup Manager wizard in the order in which they are presented. The Setup Manager wizard then generates the results as answer file keys. 

Set user interaction. This sets the level of user interaction that is appropriate during the setup process. 

Set default user information. Specify an organization or user name. 

Define computer names. When an administrator enters multiple names during the setup process, Setup Manager automatically generates the UDF file that is required in order to add those unique names to each system during setup. If the administrator imports names from a text file, Setup Manager converts each name to a UDF file. The administrator can also set an option to generate unique machine names. 

Set an administrator password. The administrator can set an administrative password and hide it from users. The Setup Manager wizard can also be set to prompt the user for the administrative password during setup. 

Display settings. The administrator can automatically set the display color depth, screen area, and refresh frequency display settings. 

Configure network settings. Any custom network-setting option that can be configured from the desktop can be configured remotely using the Setup Manager Wizard. The interface for setting network settings in the wizard is the same interface that the user sees on their desktop. Using Setup Manager the administrator can also join computers to a domain or workgroup, or automatically create accounts in the domain. 

Set time zone and regional options. Set the correct time zone using the same property sheet that a user would access to change the time zone locally. Specify regional options such as date, time, numbers, character sets, and keyboard layout. 

Set Internet Explorer 5 settings. The administrator can use Setup Manager to carry out the basic setup for Internet connections, such as connecting to proxy servers. If the organization wishes to customize the browser, the administrator can use Setup Manager to access the customization tool that is part of the Internet Explorer Administration Kit available from http://www.microsoft.com/windows/ieak. 

Set telephony settings. Set telephony properties such as area codes and dialing rules. 

Add Cmdlines.txt files. These files are used to install additional components, such as applications. For example, the administrator can add the command line to run office setup by including the command line for office setup in the cmdlines.txt file. 

Create an installation folder. Use the default installation folder, \\winnt, to generate a unique folder during setup or to set a custom folder. 

Install printers. Set up multiple printers as part of the installation process. 

Add commands to the Run Once section. Set up commands that run automatically the first time a user logs on. These may include running an application setup program, running a resource kit tool, or changing security settings. 

Run commands at the end of setup. Specify commands that run at the end of the setup process and before users log onto the system, such as launching an application setup file. 

Copy additional files. Specify additional files to be copied to the user's desktop, such as device-driver libraries. The administrator can also use Setup Manager to specify where these files are copied. 

Create a distribution folder. Create a distribution folder on the network that includes the required Windows source files. You can also add files that you want to copy or supply additional device drivers for use with Windows. 

Setup Manager cannot perform the following functions: 

	•
	Specify system components, such as Internet Information Services. 

	•
	Create Txtsetup.oem files. 

	•
	Create subfolders in the distribution folder. 


Table 5.11 describes some of the most common answer file specifications that are created by Setup Manager. 

Table 5.11 Answer File Specifications Created by Setup Manager 

	Specification
	Purpose

	Installation path
	Specifies the desired path on the destination computer in which to install Windows 2000 Server.

	Upgrade option
	Specifies whether to upgrade from Windows 95 or Windows 98, Windows NT Workstation 4.0, or Windows 2000.

	Destination computer name
	Specifies the user name, organization name, and computer name to apply to the destination computer.

	Product ID
	Specifies the product identification number obtained from the product documentation.

	Workgroup or domain
	Specifies the name of the workgroup or domain to which the computer belongs.

	Time zone
	Specifies the time zone for the computer.

	Network configuration information

 
	Specifies the network adapter type and configuration with network protocols.


Answer File Format

To create the answer file manually, use a text editor such as Notepad. In general, an answer file consists of section headers, parameters, and values for those parameters. Although most section headers are predefined, you can also define additional section headers. Note that you do not have to specify all possible parameters in the answer file if the installation does not require them. Invalid parameter values generate errors or result in incorrect behavior after Setup. The answer file format is as follows: 

[section1]

;

; Section contains keys and the corresponding

; values for those keys/parameters.

; keys and values are separated by ' = ' signs

; Values that have spaces in them usually require double quotes

; "" around them

;

key = value

[section2]

key = value

.

Step 3: Customize 
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When you have created a distribution folder and an answer file, you can start customizing the installation by adding devices, drivers, applications, Help files, support information, and other components of your choice. Depending on what you want to customize, perform either or both of the following tasks: 

	•
	Add entries in the answer file to provide specific instructions to be carried out by Setup during installation. 

	•
	Populate the distribution folder by adding to it the files, programs, and applications of your choice. These can include mass storage devices, Plug and Play devices, and applications. 


You can customize features and components in Windows 2000 Professional. The examples provided cover the following: 

	•
	Adding hardware devices, including storage devices, Plug and Play devices, and hardware abstraction layers (HALs). 

	•
	Setting passwords for local user accounts. You can also force all users or certain users to change their passwords when they log on after an upgrade from Windows 95 or Windows 98. 

	•
	Setting options for language and multilingual support and key descriptions for other regional options such as language-specific keyboard layouts. 

	•
	Setting time zones. 

	•
	Specifying display settings to ensure that Setup automatically detects the display resolution on a portable computer. 

	•
	Specifying file system settings to automatically convert FAT16/FAT 32 file systems to NTFS during installation. 

	•
	Specifying BIOS settings to force Setup to use the computer's BIOS to start the computer. 

	•
	Using the $$Rename.txt file to automatically convert short file names to long file names. 

	•
	Adding applications during the GUI-mode phase of Setup (using Cmdlines.txt), when the user logs on for the first time (using [GuiRunOnce]), using batch files, and packaging applications to be used with the Windows Installer Service. 


There are a many Windows 2000 Professional features that you can customize after installation, such as wallpaper, screen saver settings, Active Desktop, custom toolbars and taskbars, and new Start and Programs menus options. For more information about post-installation customization, see "Introduction to Configuration and Management" and "Customizing the Desktop" in this book. 

Adding Hardware Devices 

This section details the steps you take to add hardware devices, including: 

	•
	Mass storage devices 

	•
	Plug and Play devices 

	•
	HALs 


For the most up-to-date information about hardware devices with Windows 2000, see the Windows Driver and Hardware Development Web site link on the Web Resources page at

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

Mass Storage Devices

In Windows 2000 Professional, Plug and Play installs most hardware devices, which can be loaded later in the setup process. However, mass storage devices, such as hard disks, must be properly installed for full Plug and Play support to be available during the GUI mode of Setup. For this reason, the installation of mass storage devices is handled differently from that of other hardware devices. 

Note It is not necessary to specify a device if it is already supported by Windows 2000. 

To add SCSI devices during text-mode Setup—that is, before full Plug and Play support is available—you must provide a Txtsetup.oem file that describes how Setup needs to install the particular SCSI device. For more information about Txtsetup.oem, see the Microsoft® Windows® 2000 Device Driver Kit. 

To install a mass storage device 

	1.
	In the distribution folder, create the Textmode subfolder in the \$OEM$ subfolder. 

In the Textmode subfolder, copy the following files, which you obtain from the device vendor (replace the word Driver with the appropriate driver name): 

•
Driver.sys 

•
Driver.dll 

•
Driver.inf 

•
Driver.cat 

•
Txtsetup.oem 

Note You must also copy the driver files to the <PnPdrvrs> location that you specified for the OemPnPDriversPath parameter in the answer file. For example: 

\$OEM$\$1\<PnPdrvrs>\<Storage>

Some drivers, such as SCSI miniport drivers, might not include a DLL file. 

 

	2.
	In the answer file, create a [MassStorageDrivers] section, and include the driver entries that you want to include. For example, a possible entry in the [MassStorageDrivers] section might be the following: 

"Adaptec 2940…" = "OEM"

Information for this section can be obtained from the Txtsetup.oem file, which is provided by the hardware manufacturer. 

 

	3.
	In the answer file, create an [OEMBootFiles] section, and include a list of the files in the $OEM$\Textmode folder. For example, a possible entry to the [OEMBootFiles] section might be the following: 

[OEMBootFiles]

Driver.sys

Driver.dll

Driver.inf

Txtsetup.oem

Where Driver is the driver name. 

 

	4.
	In the Txtsetup.oem file, verify that a section named [HardwareIds.Scsi.yyyyy] exists. If it does not, create it following this format: 

[HardwareIds.scsi. yyyy]

id = "xxxxx" , "yyyyy"

where xxxxx is the device identifier and yyyyy is the device service name. For example, for the Symc810 driver, which has a device ID of PCI\VEN_1000&DEV_0001, you create this section: 

[HardwareIds.scsi.symc810]

id = "PCI\VEN_1000&DEV_0001" , "symc810"


Plug and Play Devices

Plug and Play device drivers that are not included on the Windows 2000 Professional operating system CD can easily be added by following the steps in this section. This method works for all Plug and Play device drivers. You can also use this method for updating drivers. 

To add Plug and Play devices 

	1.
	In the \$OEM$ subfolder of the distribution folder, create a subfolder for any special Plug and Play drivers and their INF files, for example: 

$OEM$\$1\PnPDrvrs

	2.
	In the answer file, edit the [Unattend] key for Plug and Play, adding the path to the list of Plug and Play search drives, for example: 

OEMPnPDriversPath = "PnPDrvrs"


To maintain the folders so that they can accommodate future device drivers, create subfolders for potential device drivers. By dividing the folders into subfolders, you can store device driver files by device type, rather than having all device driver files in one folder. Suggested subfolders types include Audio, Modem, Net, Print, Storage, Video, and Other. An Other folder can give you the flexibility to store new hardware devices that might not be currently known. 

If the PnPDrvs folder contains the subfolders Audio, Modem, and Net, the answer file must contain the following line: 

OEMPnPDriversPath = "PnPDrvs\Audio;PnPDrvs\Modem;PnPDrvs\Net"

Note The specified folder is created at the root of the system drive and remains there after setup is complete. 

Driver Signatures

If you intend to use any updated drivers, you must first verify that they are properly signed. If they are not, those drivers might not be installed. To verify that drivers are properly signed, contact the vendor. 

Driver Signing Policy

In the answer file, the DriverSigningPolicy key in the [Unattended] section specifies how nonsigned drivers are processed during installation. 

Important Microsoft strongly advises against using DriverSigningPolicy = Ignore unless you have fully tested the device driver in your environment and are sure that it works properly. Using unsigned drivers increases the risk of device driver problems that can effect the performance or stability of your computer. 

If you are using DriverSigningPolicy = Ignore and you attempt to install a newer, unsigned copy of a driver that is protected by Windows 2000 Professional, the policy level is automatically updated to Warn. 

For more information about driver signing policy, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

Hardware Abstraction Layers

To specify HALs for installation, you must have a Txtsetup.oem file and the HAL files, which the vendor provides. Use the same Txtsetup.oem file if you are installing mass storage device drivers. Only one Txtsetup.oem file can be used, so if you have to install HALs and mass storage device drivers, combine entries into one file. 

To use third-party drivers, you must make appropriate changes to the answer file. For more information about answer file parameters and syntax, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

To install a HAL 

	1.
	If you have not already done so, create a Textmode subfolder in the \$OEM$ folder. 

	2.
	Copy the files that you receive from the device vendor to the Textmode subfolder. 

	3.
	In the answer file, edit the [Unattend] section for the HAL, adding any drivers that you want to install. For example, type the following: 

[Unattend]

Computertype = "HALDescription ", OEM

Information for the HALDescription can be obtained from the [Computer] section of the Txtsetup.oem file from the driver provider. 

	4.
	In the answer file, create an [OEMBootFiles] section, and enter the names of the files in the \$OEM$\Textmode folder. 


Setting Passwords 

When upgrading from Windows 95 or Windows 98, you can customize your answer files to set passwords for all local user accounts and to force all users or specific users to change their passwords when they first log on. You can also set passwords for the local Administrator account. 

Table 5.12 describes the types of passwords that you can set in an answer file: 

Table 5.12 Types of Passwords That Can Be Set in an Answer File 

	Section in Answer File
	Key
	Usage

	[Win9xUpg]
	DefaultPassword
	Used to automatically set a password for all local accounts created when upgrading from Windows 95 or Windows 98 to Windows 2000 Professional.

	[Win9xUpg]
	ForcePassword
	Used to force users for all local accounts to change their passwords when they log on for the first time after upgrading from Windows 95 or Windows 98 to Windows 2000 Professional.

	[Win9xUpg]
	UserPassword
	Used to force specific users to change their passwords on their local accounts when they log on for the first time after upgrading from Windows 95 or Windows 98 to Windows 2000 Professional.

	[GuiUnattended]
	AdminPassword
	Used to automatically set the password for the local Administrator account.


Setting Passwords on All Local Accounts

For Windows 95 or Windows 98 upgrades, you can customize your answer file to set all local account passwords to a default value. 

To set passwords on all local accounts 

	•
	In your answer file, add the following entry in the [Win9xUpg] section: 

[Win9xUpg]

DefaultPassword = "password"

where password is the default password you want to set for all local users. 


Note If a local account must be created for a user without a UserPassword entry and no DefaultPassword is specified, Setup creates a random password. After the first restart, the user is prompted to enter a password. 

Forcing All Users to Change Local Account Passwords When Upgrading from Windows 95 or Windows 98 

For upgrades from Windows 95 or Windows 98, you can customize your answer file to require all users to change their passwords on their local accounts when they log on for the first time. When a user logs on for the first time, he or she is notified that his or her current password has expired and that a new one must be supplied. 

To force users to change their password after an upgrade from Windows 95 or Windows 98 

	•
	In your answer file, add the following entry in the [Win9xUpg] section: 

[Win9xUpg]

ForcePasswordChange = "Yes"


Creating Passwords for Specific Local Accounts When Upgrading from Windows 95 or Windows 98

For Windows 95 or Windows 98 upgrades, you can customize your answer file to create passwords for specific local accounts. Because Windows 95 and Windows 98 passwords cannot be migrated during the upgrade, Setup must create passwords for local accounts during the upgrade process. Using this key, the administrator can predetermine those passwords for specific users. If a local account needs to be created for a user without a preset value for the UserPassword entry and no value is specified for DefaultPassword, Setup creates a random password. 

To force a user to create a new password after an upgrade from Windows 95 or Windows 98 

	•
	In the answer file, add the following entry in the [Win9xUpg] section: 

[Win9xUpg]

UserPassword = user,password [,user,password……]


Customizing Language and Regional Options 

You can customize the [RegionalSettings] section of your answer file to specify the regional options listed in Table 5.13 

Note To use this section of your answer file, you must add, as a minimum, the /copysource:lang switch to Winnt32.exe or the /rx:lang switch to Winnt.exe. This enables you to copy the appropriate language files to the hard disk. For example, if you are only interested in Korean settings while installing a U.S. version of Windows 2000 Professional, you can specify /copysource:lang\kor if starting from Winnt32.exe. 

When specifying OemPreinstall = Yes and not providing values for the [RegionalSettings] section, set OEMSkipRegional = 1 in the [GuiUnattended] section of the answer file to ensure that Setup completes without prompting for regional option information. 

Table 5.13 Customizing Regional Options 

	Key in [RegionalSettings]
	Usage

	InputLocale
	Used to specify the input locale and keyboard layout combinations to be installed on the computer. The first keyboard layout specified is the default layout for the installation. The specified combinations must be supported by one of the language groups defined by using either the LanguageGroup key or the default language group for the language version of Windows 2000 Professional being installed. If an available language group does not support the combination specified, the default combination is used for the installation. This key is ignored if the Language key is specified.

	Language
	Used to specify the language and locale to be installed on the computer. This language must be supported by one of the language groups specified by using the LanguageGroup key. If an available language group does not support the locale, the default language for the Windows 2000 Professional version being installed is used. 

If this key is specified, the SystemLocale, UserLocale, and InputLocale keys are ignored.

	LanguageGroup
	Used to specify the supported language group to be installed on the computer. If this key is specified, it provides default settings for SystemLocale, InputLocale, and UserLocale keys.

  
For a list of the supported language group IDs, see the LanguageGroup heading in the Unattend.doc provided in \Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD 

	SystemLocale
	Used to enable localized applications to run and display menus and dialog boxes in the local language.

	UserLocale
	Used to key control the settings for numbers, time, currency, and dates.


Note A list of valid locales and their language groups is available at the Global Software Development Web site link on the Web Resources page at

 http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

Note Any settings specified here are not kept if Sysprep is run on the computer. 

To use [RegionalSettings] for multilingual support during Mini-Setup 

	1.
	Create a subfolder named \i386 under \$OEM$\$1\Sysprep\ in the distribution folder. 

	2.
	At the command prompt, type the following to copy files from \i386 of the Windows 2000 Professional operating system CD to the \i386 directory in the Sysprep folder: 

*.nl?

kbd*.dl?

*.fo?

agt*.dl?

agt*.hl?

conime.ex?

wbcache.*

noise.*

wbdbase.*

infosoft.dl?

f3ahvoas.dl?

sylfaen.tt_

c_is*.dl_

\Lang\...

Note You can also use Setup Manager to add the necessary files and folders to the \i386 subfolder. 

	3.
	In Sysprep.inf, add the InstallFilesPath key to the [Unattended] section: 

InstallFilesPath = %systemdrive%\Sysprep\i386


For more information about the InstallFilesPath key, see Unattend.doc provided in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

Note The \i386 subfolder and its contents are only required if the end user needs language support from one of the language groups provided in that folder. 

The \i386 subfolder is deleted after the Mini-Setup wizard has been run on the end user's computer. If you perform an audit, or if a reseller further customizes the computer, you must recreate \Sysprep\i386 and then rerun Sysprep.exe before the image is installed to allow the end-user to specify the necessary regional options. 

Presetting Time Zones 

You can specify the time zone of the computers in your organization by using the TimeZone key in the [GuiUnattended] section of your answer file or the Sysprep.inf file. If the TimeZone key is not present, the user is prompted for a time zone specification during setup. 

To preset time zones 

	•
	In your answer file, add the following entry in the [GuiUnattended] section: 

[GuiUnattended]

TimeZone = "index"

where index specifies the time zone of the computer. 


For a list of valid TimeZone indixes, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

Detecting Video Mode for Portable Computer Displays 

You can customize the [Display] section answer file to ensure that Setup automatically detects the display resolution on a portable computer. Specify the optimal settings (you must know what the valid settings are) for the keys listed in Table 5.14. If the settings that you specify are not valid, Setup finds the closest match to the selected settings, but they might not be optimal. 

Table 5.14 Customizing Display Settings 

	Key in [Display]
	Usage

	BitsPerPel
	Specifies the valid bits per pixel for the graphics device being installed. For example, a value of 8 (28) implies 256 colors; a value of 16 implies 65,536 colors.

	Vrefresh
	Specifies a valid refresh rate for the graphics device being installed.

	Xresolution
	Specifies a valid x resolution for the graphics device being installed.

	Yresolution
	Specifies a valid y resolution for the graphics device being installed.


To ensure the video mode is properly detected by Setup 

	1.
	Check that the computer BIOS supports the set of Video ACPI extensions. 

	2.
	Check that the drivers for the video cards and displays are included in the \$1\PnPdrvrs path. 

	3.
	In the [Unattended] section of the answer file, set the OemPnPDriversPath key to the \$1\PnPdrvrs path. 

	4.
	In the [Display] section of the answer file, set the optimal settings for your portable computer. 


For the most up-to-date information about hardware devices with Windows 2000 Professional, see the Windows Driver and Hardware Development link on the Web Resources page at

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

Automatically Converting FAT16 and FAT32 to NTFS 

You can customize the [Unattended] section of your answer file to convert FAT16 and FAT32 file systems automatically to NTFS. 

To automatically convert FAT16 and FAT32 partitions to NTFS 

	•
	In your answer file, add the following entry in the [Unattend] section: 

[Unattended]

FileSystem = ConvertNTFS

When the FileSystem key is specified, Setup automatically converts your drive just before the GUI mode of Setup starts. 


Note The FileSystem = ConvertNTFS key and value do not work in Sysprep.inf.  For more information about the differences between the NTFS, FAT16, and FAT32 file systems, see "File Systems" in this book. 

Converting Short File Names to Long File Names 

If you are starting Setup from MS-DOS, you can convert short file names to long names by creating a file called $$Rename.txt and putting that file in the subfolder of the distribution folder that also contains the files that you want to convert. If you are starting Setup from any other operating system, they are converted automatically. 

Setup uses the list of files that you specify in $$Rename.txt to convert short names to long names during the installation process. You must include a $$Renamte.txt file in each subfolder that contains 

The $$Rename.txt file changes short file names to long file names during Setup. $$Rename.txt lists all of the files in a particular folder that must be renamed. Each folder that contains short file names to be renamed must contain its own version of $$Rename.txt. 

To convert short file names to long file names 

	•
	Create a $$Rename.txt file following this syntax: 

[section_name_1]

short_name_1 = "long_name_1"

short_name_2 = "long_name_2"

short_name_x = "long_name_x"

[section_name_2]

short_name_1 = "long_name_1"

short_name_2 = "long_name_2"

short_name_x = "long_name_x"

Where: 

section_name_x is the path to the subfolder that contains the files. A section does not have to be named, or it can have a backslash (\) as a name, which indicates that the section contains the names of the files or subfolders that are in the root of the drive. 

short_name_x is the name of the file or subfolder within this subfolder to be renamed. The name must not be enclosed in quotation marks. 

long_name_x is the new name of the file or subfolder. This name must be enclosed in quotation marks if it contains spaces or commas. 


Tip If you are using MS-DOS to start the installation, and your MS-DOS-based tools cannot copy folders with path names longer than 64 characters, use short file names for the folders and then use $$Rename.txt to rename them later. 

Adding Applications 

There are several methods from which you can choose to add applications to your installation: 

	•
	Using Cmdlines.txt to add applications during the GUI mode of Setup. 

	•
	Installing applications when the user logs on for the first time by customizing the [GuiRunOnce] section of the answer file. 

	•
	Using batch files. 

	•
	Using Windows Installer. 

	•
	Using the Sysdiff tool to install applications that don't have an automated installation routine. 


Using Cmdlines.txt

The Cmdlines.txt file contains the commands that GUI mode runs when installing optional components, such as applications that must be installed immediately after Windows 2000 Professional is installed. If you plan to use Cmdlines.txt, place it in the $OEM$ subfolder of the distribution folder. If you are using Sysprep, place Cmdlines.txt in the $OEM$\$1\Sysprep subfolder. 

Use Cmdlines.txt under following conditions: 

	•
	You are installing from the \$OEM$ subfolder of the distribution folder. 

The application that you are installing: 

•
Does not configure itself for multiple users (for example, Microsoft® Office 95). 

•
Is designed to be installed by one user and to replicate user-specific information. 




The syntax for Cmdlines.txt is as follows: 

[Commands]

"<command_1>"

"<command_2>"

.

.

"<command_x>"

Keys are defined as follows: 

	•
	"<command_1>", "<command_2>", … "<command_x>" refer to the commands that you want to run (and the order in which you want to run them) when GUI mode calls Cmdlines.txt. Note that all commands must be in quotation marks. 


When you use Cmdlines.txt, be aware of the following: 

	•
	When the commands in Cmdlines.txt are carried out during setup, there is no logged-on user and there is no guaranteed network connectivity. Therefore, user-specific information is written to the default user registry, and all users receive that information. 

	•
	Cmdlines.txt requires that you place the files that you must have to run an application or tool in directories that you can access during the setup process, which means that the files must be on the hard disk. 


Important Applications that can be set up by using Windows Installer cannot be added using Cmdlines.txt. 

To specify a Cmdlines.txt file during the mini-Setup portion of Sysprep 

	1.
	Create a Sysprep.inf file to be used by Sysprep. This is a requirement and cannot by bypassed. The Sysprep.inf file must be named Sysprep.inf and be located in the folder Sysprep from the root of the volume that contains the folder %SystemRoot%. 

	2.
	Place the following entry in the [Unattended] section of the Sysprep.inf file: 

InstallFilesPath = drive:\path

where: 

<path> is any folder you want to use. Microsoft recommends that <drive> be the volume containing the %SystemRoot% folder. 

	3.
	Create the folder drive:\path. You can use any folder name you want, but it must match the location that you specified in Sysprep.inf. 

	4.
	In the drive:\path folder, create a folder named $oem$, and then place the Cmdlines.txt file in this folder. This file is processed at the end of the mini-Setup wizard, before saving any settings. 


Using the [GuiRunOnce] Section of the Answer File

The [GuiRunOnce] section of the answer file contains a list of commands that run the first time a user logs on to the computer after Setup has run. For example, you enter the following line to the [GuiRunOnce] section to start the application installation program automatically. 

[GuiRunOnce]

"%systemdrive%\appfolder\appinstall -quiet"

If you plan to use the [GuiRunOnce] section to initiate an installation, there are some additional factors to take into consideration. 

If the application forces a restart, determine whether there is a way to suppress the restart. This is important because any time the system restarts, all previous entries in the [GuiRunOnce] section are lost. If the system restarts before completing entries previously listed in the [GuiRunOnce] section, the remaining items are not run. If there is no way within the application to suppress a restart, you can try to repackage the application into a Windows Installer package. There are third-party products that provide this functionality. 

Windows 2000 includes Veritas WinINSTALL Limited Edition (LE), a repackaging tool for Windows Installer. You can use WinINSTALL LE to efficiently repackage pre-Windows Installer applications into packages that can be distributed with Windows Installer. For more information about WinINSTALL LE, see the Valueadd\3rdparty\Mgmt\Winstle folder on the Windows 2000 Professional operating system CD. 

For more information about Windows Installer packaging, see "Using Windows Installer Service" later in this chapter. 

Important:  If you are adding an application to multiple localized language versions of Windows 2000 Professional, it is recommended that you test the repackaged application on the localized versions to ensure that the files are copied to the correct locations and the required registry entries are written appropriately. 

If an application requires a Windows Explorer shell to install, the [GuiRunOnce] section does not work because the shell is not loaded when the Run and RunOnce commands are carried out. Check with the application vendor to determine whether an update or patch is available that can address this situation for the application installation. If not, repackage the application as a Windows Installer package or use another means of distribution. 

Applications that use the same type of installation mechanism might not run properly if a /wait switch is not used. This can happen when an application installation is running and starts another process. When Setup is still running, initiating another process and closing an active one might cause the next routine listed in the RunOnce registry entries to start. Because more than one instance of the installation mechanism is running, the second application usually fails. 

Using Application Installation Programs

The preferred method for adding an application is to use the installation routine supplied with the application. You can do this if the application that you are adding can run in quiet mode (that is, without user intervention) by using a /q or /s switch. For a list of switches supported by the installation mechanism, see the application Help file or documentation. 

The following is an example of a line that you can place in the [GuiRunOnce] section to initiate the unattended installation of an application by using its own installation program: 

<path to setup>\Setup.exe /q

Setup parameters vary between applications. For example, the l parameter included in some applications is useful when you want to create a log file to monitor the installation. Some applications have commands that can keep them from restarting automatically. These commands are useful in helping to control application installations with a minimal number of restarts. 

Make sure that you check with the application vendor for information, instructions, tools, and best practices information before you install any application. 

Important:  You must meet the licensing requirements for any application that you install, regardless of how you install it. 

Using a Batch File to Control How Multiple Applications Are Installed

If you want to control how multiple applications are installed, you can create a batch file that contains the individual installation commands and uses the Start command with the /wait switch. This method ensures that your applications install sequentially and that each application is fully installed before the next application begins its installation routine. The batch file is then run from the [GuiRunOnce] section. 

The following procedure explains how to create the batch file, install the application, and remove all references to the batch file after the installation is complete. 

To install applications using a batch file 

	1.
	Create the batch file containing lines similar to the following example: 

Start /wait <path to 1st application>\Setup <switches>

Start /wait <path to 2nd application>\Setup <switches>

Quit

where: 

<path> is the path to the executable file that starts the installation. This path must be available during Setup. 

Setup is the name of the executable file that starts the installation. 

<switches> are any available quiet-mode switches appropriate for the application that you want to install. 

	2.
	Copy the batch file to the distribution folders or another location to which you have access during setup. 

	3.
	With <file name>.bat as the name of the batch file, include an entry in the [GuiRunOnce] section of the answer file to run the batch file, as is done in the following example. This example assumes that the batch file was copied to the Sysprep folder on the local hard disk drive, though it can be in any location to which Setup has access during an installation. 

[GuiRunOnce]

"%systemdrive%\sysprep\<file name>.bat"= "<path-1>\Command-1.exe"

"<path-n>\Command-n.exe"

"%systemdrive%\sysprep\sysprep.exe –quiet"

where: 

<path-1>\Command-1.exe and <path-n>\Command-n.exe are fully qualified paths to additional applications or tool installations or configuration tools. This can also be a path to another batch file. These paths must be available during setup. 


Using Windows Installer Service

Windows Installer Service is a Windows 2000 Professional component that standardizes the way applications are installed on multiple computers. 

When you install applications without using Windows Installer Service, every application must have its own setup executable file or script. Each application has to ensure that the proper installation rules (for example, rules for creating file versions) are followed. This is because the application setup was not an integral part of the operating system development, so no central reference for installation rules exists. 

Windows Installer Service implements all the proper Setup rules in the operating system itself. To follow those rules, applications must be described in a standard format known as a Windows Installer package. The data file containing the format information is known as the Windows Installer package file and has an .msi file name extension. Windows Installer Service uses the Windows Installer package file to install the application. 

Windows Installer Terminology

The following terms are used to describe the installation process that uses Windows Installer technology: 

Resource. A file, registry entry, shortcut, or other element that an installer typically delivers to a computer. 

Component. A collection of files, registry entries, and other resources that are installed or uninstalled as a unit. When a particular component is selected for installation or removal, all of the resources in that component are either installed or removed. 

Feature. The granular pieces of an application that a user can choose to install. Features typically represent the functional features of the application itself. 

Product. A single product, such as Microsoft® Office. Products contain one or more features. 

Windows Installer Package File

The package file is a database format that is optimized for installation performance. Generally, this file describes the relationships between features, components, and resources for a specific product. 

The Windows Installer package file is typically located in the root folder of the Windows 2000 Professional operating system CD or network image, alongside the product files. The product files can exist as compressed files known as cabinet (CAB) files (which have a .cab file name extension). Each product has its own package file. During installation, Windows Installer Service opens the package file for the product and uses the information inside the Windows Installer package to determine which installation operations must be performed for that product. 

Sysdiff Tool

The preferred method for automating application installation is to use their own scripting and installation routines. However, you can install applications that do not support this by using the Sysdiff tool. To perform the various steps to add applications, run Sysdiff in several different modes. In /snap mode, Sysdiff.exe takes a "snapshot" of a clean Windows 2000 Professional computer, and then the applications are installed. A clean copy of Windows 2000 Professional is an installation of Windows 2000 Professional that has not been modified and has not had additional software installed on it. Use Sysdiff in /diff mode to record all the changes that the application installation made to the computer (INI files, the registry, and so on). 

Sysdiff creates a difference file or package that includes all the files and settings that you must install with applications on a clean copy of Windows 2000 Professional. Running Sysdiff in /apply or /inf mode applies the package to the clean Windows 2000 Professional installation. 

Sysdiff generates the \$OEM$ folder structure in 8.3 file name format for maximum compatibility with OEM pre-installation environments and methods. It places $$Rename.txt in the appropriate folder. 

Sysdiff Parameters

The Sysdiff switches are listed in this section. The sections that follow discuss each switch in greater detail. Sysdiff syntax is as follows: 

sysdiff [/snap | /diff | /apply | /dump | /inf] [/log:Log_file] [/m]

[/?]

[/dsp]

[/p]

[/q]

[/c:"comment"]

Snapshot_file

Sysdiff_file

Dump_file

Oem_root

where: 

	•
	/snap, /diff, /apply, /dump, /inf are the modes available. You must specify one of these switches, because this switch determines the Sysdiff mode and specifies how Sysdiff proceeds. 

	•
	Log_file is the name of an optional log file to which Sysdiff writes information describing its actions (used only in /snap and /diff modes). 

	•
	/m is a switch that remaps file changes during the creation of a Sysdiff package so that they appear as Default User files. (Used only in /apply and /inf modes.) 

	•
	/? is a switch that calls the Help file. 

	•
	/dsp is a switch that instructs Sysdiff to not generate the distribution share point that sysdiff /inf normally generates because the files already exist in the appropriate folders on the destination computer. (Used only in /inf mode.) 

	•
	/p is a switch that instructs Sysdiff to not scan all folders and files on the computer for changes. Instead, Sysdiff only scans files in the UserProfile folder. (Used in /snap and /diff modes.) 

	•
	/q is a switch that instructs Sysdiff to run in unattended (quiet) setup mode. 

	•
	"comment" is the name you give to the Sysdiff package as it appears in an onscreen message during setup. (Used in /diff mode only.) This comment must contain only the names of the applications being added. 

	•
	Snapshot_file is any valid Microsoft® Win32® file name. (Used in /snap and /diff modes only.) A snapshot of the system is recorded in this file. 

	•
	Sysdiff_file is any valid Win32 file name. (Not used in /snap mode.) The specified file is the output of Sysdiff and can be applied to a Windows 2000 Professional installation by using sysdiff /apply or sysdiff /inf modes. 

	•
	Dump_file is a Win32 path to a text file that is created to contain the dump. (Used in /dump mode only.) A dump file is used for diagnostic purposes. 

	•
	Oem_root is the Win32 path of a folder. (Used in /inf mode only.) The \$OEM$ structure is created in this folder, and the INF file is placed in this folder and named Sysdiff_file.inf. 


Figure 5.3 shows the sequence of steps for using Sysdiff to add applications. The sections that follow discuss each step in greater detail. 
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Figure 5.3 Sysdiff Overview 

Sysdiff is used in as many as six different steps to add applications during installation. The following sections explain these steps. 

Step 1: Install Windows 2000 Professional on the Reference Computer

Before you add applications by using Sysdiff, you must install a clean copy of Windows 2000 Professional on your reference computer. 

Important Do not make any changes to Windows 2000 Professional on the reference computer before you run Sysdiff. 

Step 2: Modify the Sysdiff.inf File

You can exclude items from the Sysdiff snapshot by modifying the Sysdiff.inf file. When Sysdiff runs in /snap or /diff mode, it looks for the Sysdiff.inf file in the same folder that contains Sysdiff.exe. This file contains information that Sysdiff uses to exclude certain files and registry entries from snapshots or difference files. To modify the Sysdiff.inf file, follow the instructions in the file. 

Step 3: Make a Snapshot of the Clean System

Sysdiff /snap takes a snapshot of a clean system. A clean system is a reference computer that is running Windows 2000 Professional but has no applications installed. 

Run Sysdiff in /snap mode to create the snapshot for later difference files. 

The syntax for this command is as follows: 

sysdiff /snap [/log:Log_file] Snapshot_file

where: 

Log_file is the optional name of a log file to which Sysdiff writes information describing its actions. The log file is not used in /apply or /dump modes. 

Snapshot_file is any valid Win32 file name. A snapshot of the system is recorded in this file. 

Step 4: Create the Difference Files

After you install applications on the reference computer, run Sysdiff with the /diff switch to determine the differences between the new system state of the computer and the earlier, clean system snapshot. The result is a Sysdiff difference file package that contains a description of the INI file changes, registry changes, and other changes (including the application files themselves, which can make Sysdiff packages quite large). You can then apply these changes to another Windows 2000 Professional installation, duplicating the changes made to the reference computer. 

Important If you change any of the system's settings after you create the snapshot, you must recreate the snapshot file before you create the difference file. 

The syntax for this command is as follows: 

sysdiff /diff [/log:Log_file] Snapshot_file Sysdiff_file

/c:"comment"

where: 

Log_file is the optional name of a log file to which Sysdiff writes information describing its actions. The log file is not used in /apply or /dump modes. 

Snapshot_file is a file generated by an earlier invocation of sysdiff /snap on the same Windows 2000 Professional installation. (Sysdiff fails if Snapshot_file is from a different Windows 2000 Professional installation.) 

Sysdiff_file is any valid Win32 file name. The specified file is the output of Sysdiff, and you can apply it to a Windows 2000 Professional installation by using Sysdiff /apply or Sysdiff /inf. 

"comment" is the name you give to the Sysdiff package. This name appears in a screen message during setup. (Used in /diff mode only.) This comment can contain only the names of the applications being added. 

Important Do not try to quit Sysdiff until a message appears informing you that the difference package has been created. If you quit before this message appears, Sysdiff fails. 

Step 5: View Difference File Information (Optional)

You can also run Sysdiff in /dump mode, which is a special mode for diagnostic purposes. The output of this command is a text file containing a readable form of the contents of a Sysdiff package. 

The syntax for this command is as follows: 

sysdiff /dump Sysdiff_file Dump_file

where: 

Sysdiff_file is a Win32 path to a file that is created in /diff mode. 

Dump_file is a Win32 path to a text file that is created to contain the dump. 

Step 6: Apply Difference Files

After you create at least one snapshot on your reference computer and at least one difference file based on that snapshot, you have a Sysdiff package file that can be applied to multiple destination computers during Setup. Two Sysdiff modes can have difference files applied: Sysdiff /apply and Sysdiff /inf. 

Sysdiff /apply

You can apply Sysdiff packages during setup if the Sysdiff package is available on the hard disk and the correct switch is specified. When a Sysdiff package is applied, Sysdiff copies each file from the package to its final location on the hard disk. 

Setup starts Sysdiff in /apply mode to apply a difference file to a Windows 2000 Professional installation. You must specify /m when running Sysdiff in /apply mode. You can specify one or more Sysdiff switches in the Cmdlines.txt file. 

The syntax for this command is as follows: 

sysdiff /apply /m Sysdiff_file

where: 

/m remaps file changes to the user profile (UserProfile) during the creation of a Sysdiff package so that they appear as Default User files. The /m switch is required when running Sysdiff in either /apply or /inf modes. 

Sysdiff_file specifies the file that was generated by carrying out sysdiff /diff. 

Important The SystemRoot folder must be located in the same position as it was on the system that generated the difference file. That is, if you generate a Sysdiff package on a Windows 2000 Professional installation in C:\Winnt, that Sysdiff package can be applied on other computers only if they are running Windows 2000 Professional installed in C:\Winnt. 

Sysdiff /inf

Running Sysdiff /inf also allows Setup to install applications, but in this mode, the Sysdiff package does not contain the actual application files. Instead, Sysdiff determines the files that the application placed on the reference computer and their locations. Sysdiff then copies these files to the corresponding folders in the distribution folder. By including only information that refers to a location for the application files, the Sysdiff package can be much smaller. 

Running Sysdiff /inf creates the following files, folders, and settings: 

	•
	\$OEM$\Cmdlines.txt 

	•
	\$OEM$\Package.inf Package represents the Sysdiff package file name. 

	•
	\$OEM$\C\Programs C represents the drive where the newly installed application is stored, and Programs represents the folder. 


Rather than creating the distribution folder manually, you can use Sysdiff to generate an Inf and \$OEM$ folder structure from the Sysdiff file. The Inf folder contains registry and INI file settings. The \$OEM$ folder structure is created during an early phase of Setup. The application files have already been copied to the hard disk when the GUI mode of Setup begins. This allows greater flexibility in applying changes. 

Running Sysdiff in /inf mode creates an INF file that instructs Setup to make the INI file and registry changes contained in the Sysdiff package and also to generate an \$OEM$ folder structure for file changes contained in the Sysdiff package. The folder structure is created using only file names in 8.3 format. The $$Rename.txt files throughout the tree contain mappings from file names in 8.3 format to long file names where necessary. These $$Rename.txt files are used during later phases of Setup. 

The syntax for using /inf mode is as follows: 

sysdiff /inf /m Sysdiff_file Oem_root

where: 

/m remaps file changes during the creation of a Sysdiff package so that the files appear as Default User files. The /m parameter is required when running Sysdiff in /apply or /inf modes. 

Sysdiff_file is the Win32 path to a file that was created by running Sysdiff in /diff mode. The name of this file must be no more than eight characters long. 

Oem_root is the Win32 path of a folder. The \$OEM$ structure is created in this folder, and the INF file is copied there and named Sysdiff_file.inf. 

Step 4: Deploy 
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After you have customized your answer file and the distribution folder with the appropriate files, you need to decide how to deploy the operating system. See the deployment step in this section that corresponds to the tool you chose to use for your installation. 

Unattended Installations 

An unattended installation is a hands-free method of installing Windows 2000 Professional that is convenient and flexible and does not require additional tools. Unattended installations are done on a computer-by-computer basis. 

This section explains how to use the Winnt32.exe and Winnt.exe commands; it also provides step-by-step instructions for running Setup on different operating systems and platforms, including the following: 

	•
	Using Winnt.exe to run Setup on MS-DOS, Windows 3.1, or Windows for Workgroups–based computers. 

	•
	Using Winnt32.exe to run Setup on Windows 95, Windows 98, Windows NT Workstation 4.0, or Windows 2000 Professional–based computers. 

	•
	Running Setup from the operating system CD. 


Note When you run Setup in unattended mode on a computer with multiple hard disks or partitions, specify the exact location of the destination hard drive or partition where you are installing. Use the Winnt /t or Winnt32 /tempdrive switch to specify the destination. If you use the CD Boot method, add AutoPartition = 1 to the [Data] section of the Winnt.sif file to specify the location. With CD Boot, Setup installs to the first logical partition that it finds with sufficient disk space. Your computer must have a minimum of 1 GB of free space and at least a 2-GB partition. 

To run Setup in unattended mode 

	•
	At the command prompt type: 

winnt /u 

– Or – 

winnt32 /unattend 


Table 5.15 shows when to use these. 

Table 5.15 Using the Setup Commands with an Answer File 

	Setup Command
	Upgrade
	Clean Installation

	Winnt.exe
	No
	Yes

	Winnt32.exe
	Yes
	Yes


When you run the Setup program, it installs Windows 2000 Professional in three phases: 

	•
	File-copy 

	•
	Text-mode 

	•
	GUI-mode 


File copy Setup copies the Windows 2000 Professional program files and any additional files that you specify from the distribution folder to the computer's hard disk. 

Text mode Setup identifies the basic hardware in the computer (such as the microprocessor and motherboard type, hard disk controllers, file systems, and memory), installs the base operating system required to continue with Setup, and creates any folders that you specify. 

GUI mode Setup configures the computer's hardware (audio, video, and so on), configures the network settings, prompts you to provide an Administrator password, and allows you to personalize the installation. If you use Sysprep, the Setup program goes through another phase called Mini-Setup. This phase is a subset of the regular GUI mode of Setup and is only enabled on computers on which Sysprep has been run. Mini-Setup is used only to prompt for user-specific information, to redetect new hardware, and to regenerate System IDs. 

Using the Winnt32.exe and Winnt.exe Programs

To install Windows 2000, run the appropriate Windows 2000 Setup program, either Winnt.exe or Winnt32.exe. 

Note In this chapter, Winnt.exe and Winnt32.exe are both referred to as Setup. 

Winnt32.exe Use Winnt32.exe for a clean installation or upgrade on a computer running Windows NT version 4.0, Windows 95, or Windows 98. 

Winnt.exe Use Winnt.exe for a clean installation on a computer running MS-DOS or Windows 3.x. Upgrades of these operating systems are not supported. 

Caution Before upgrading to the Windows 2000 operating system, restart the computer if you have just upgraded any applications. 

Winnt32.exe Command Syntax

Winnt32 [/checkupgradeonly] [/cmd:command_line] 

[/cmdcons][/copydir:folder_name] [/copysource:folder_name] 

[/debug[level][:file_name]] [/m:folder_name] [/makelocalsource][/noreboot] 

[/s:sourcepath] [/syspart:drive_letter] 

[/tempdrive:drive_letter] [/udf:ID[,UDB_file]] 

[/unattend][/unattend[seconds][:answer_file]] 

Where: 

/checkupgradeonly 

Checks the current operating system for upgrade compatibility with Windows 2000. This is simply a verification and does not install Windows 2000. 

/cmd:command_line 

Specifies a command to be carried out after the graphical user interface (GUI) portion of Setup finishes. The command occurs before Setup is complete and after Setup has restarted your computer and collected the necessary configuration information. For example, this option can run Cmdlines.txt, which usually specifies the applications to be installed immediately after Setup completes. 

/cmdcons 

Adds a Recovery Console option for repairing a failed installation. 

/copydir:folder_name 

Creates a subfolder within the folder that contains the Windows 2000 files. For example, if the source folder contains a Private_drivers folder that has modifications just for your site, you can type /copydir:private_drivers to copy that folder to your Windows 2000 folder. You can use the /copydir option multiple times. 

/copysource:folder_name 

Temporarily creates a subfolder within the folder that contains the Windows 2000 files. For example, if the source folder contains a Private_drivers folder that has modifications just for your site, type /copysource:private_drivers to have Setup copy that folder to your Windows 2000 folder and use its files during Setup. Unlike the /copydir option, folders created by using /copysource are deleted when Setup finishes. 

/debug[level][:file_name] 
Creates a debug log at the level specified. When you use the default setting, the program creates a log file (%windir%\Winnt32.log) that has a warning level of 2. The warning levels for the log file are as follows: 0 = severe errors, 1=errors, 2 = warnings, 3 = information, and 4 = detailed information for debugging. Each level also includes the levels below it. 

/m:folder_name 

Instructs Setup to copy replacement files from an alternate location. It directs Setup to look at the alternate location first and to copy the files from that location (if they files are present) instead of from the default location. 

/makelocalsource 

Instructs Setup to copy all installation source files to your local hard disk. Use /makelocalsource to obtain installation files if you begin installation from a CD and the CD becomes unavailable during the installation. 

/noreboot 

Instructs Setup to not restart the computer after the file copy phase of Winnt32 is complete so that you can execute another command. 

/s:sourcepath 
Specifies the source location of the Windows 2000 files. The default is the current folder. To copy files simultaneously from multiple servers, you can specify up to eight sources. For example: 

winnt32 /s:server1 … /s:server8

Windows 2000 can use up to eight /s switches to point to other distribution servers as source locations for installation to the destination computer. This functionality speeds up the file copy phase of Setup to the destination computer and provides additional load balancing capability to the distribution servers from which Setup can be run. For example: 

path to distribution folder 1\winnt32 [/unattend] [:path\answer.txt] 

[/s:path to distribution folder 2] [/s:path to distribution folder 3] 

[/s:path to distribution folder 4]

/syspart:drive_letter 

Specifies that you can copy Setup startup files to a hard disk, mark the disk as active, and install the disk in another computer. When you start that computer, Setup automatically starts at the next phase. Remember the following points when you use this switch: 

	•
	You must always use the /syspart option with the /tempdrive option. 

	•
	Both /syspart and /tempdrive must point to the same partition of a secondary hard disk. 

	•
	You must install Windows 2000 on the primary partition of the secondary hard disk. 

	•
	You can use the /syspart switch only from a computer that is running Windows NT 3.51, Windows NT 4.0, or Windows 2000. You cannot use this switch from a computer that is running Windows 95 or Windows 98. 


/tempdrive:drive_letter 

Directs Setup to place temporary files on the specified partition and to install Windows 2000 on that partition. Remember the following points as you use this switch: 

	•
	You must always use the /tempdrive option with the /syspart option. 

	•
	Both /tempdrive and /syspart must point to the same partition of a secondary hard disk. 

	•
	You must install Windows 2000 on the primary partition of the secondary hard disk. 


/udf:ID[,UDB_file] 

Indicates an identifier that Setup uses to specify how a Uniqueness Database File (UDB) modifies an answer file (see the /unattend option). The UDB file overrides values in the answer file, and the identifier determines which values in the UDB file are used. For example, /udf:Roaming_user,Our_company.udb overrides settings specified for the identifier Roaming_user in the Our_company.udb file. If you do not specify a UDB file, Setup prompts you to insert a disk that contains the file $Unique$.udb. 

/unattend 

Upgrades your previous version of Windows by using unattended Setup mode. All user settings are taken from the previous installation so that no user intervention is required during Setup. 

Important Using the /unattend switch to automate Setup affirms that you have read and accepted the End User License Agreement (EULA) for Windows 2000. Before using this switch to install Windows 2000 on behalf of an organization other than your own, you must confirm that the end user (whether an individual or a single entity) has received, read, and accepted the terms of the Windows 2000 EULA. Original equipment manufacturers (OEMs) may not specify this key on computers being sold to end users. 

/unattend[seconds][:answer_file] 

Installs Windows 2000 without using prompts that require user interaction; instead, Setup obtains the information it needs from an answer file that you prepare in advance. For more information about answer files, see "Sample Answer Files for Unattended Setup" in this book. 

Include seconds only if you are upgrading from Windows NT 4.0. Seconds specifies the delay, in seconds, between when Setup finishes copying the files and when system setup begins. 

Winnt.exe Command Syntax

Winnt 

[/E:command][/R:folder_name][/Rx:folder_name][/S:sourcepath][/T

[:tempdrive]][/U[:answer_file]][/udf:ID[,UDB_file] [/A:]

/E:command 

Specifies a command to be carried out after the GUI portion of Setup finishes. For example, this option can run Cmdlines.txt, which usually specifies the applications to be installed immediately after Setup completes. 

/R:folder_name 

Creates a subfolder within the folder that contains the Windows 2000 files. For example, if the source folder contains a Private_drivers folder that has modifications just for your site, type /R:private_drivers to copy that folder to your Windows 2000 folder. You can use the /R option multiple times. 

/Rx:folder_name 

Temporarily creates a subfolder within the folder that contains the Windows 2000 files. For example, if the source folder contains a Private_drivers folder that has modifications just for your site, you can type /Rx:private_drivers to have Setup copy that folder to your Windows 2000 folder and use its files during Setup. Unlike the /R option, folders created by using /Rx are deleted when Setup finishes. 

/S:sourcepath 

Specifies the source location of the Windows 2000 files. The location must be a full path of the form Drive_letter:\Path or \\Server\Share\Path. The default is the current folder. 

/T:tempdrive 

Directs Setup to place temporary files on the specified drive and to install Windows 2000 on that drive. If you do not specify a location, Setup attempts to locate a drive for you. 

/U:answer_file 

Installs Windows 2000 without using prompts that require user interaction; instead, Setup obtains the information it needs from an answer file that you prepare in advance. For more information about answer files, see "Sample Answer Files for Unattended Setup" in this book. This requires /S. 

/udf:ID[,UDB_file] 

Indicates an identifier that Setup uses to specify how a UDB modifies an answer file. The UDB file overrides values in the answer file, and the identifier determines which values in the UDB file are used. For example, /udf:Roaming_user,Our_company.udb overrides settings specified for the identifier Roaming_user in the file Our_company.udb. If you do not specify a UDB file, Setup prompts you to insert a disk that contains the file $Unique$.udb. 

/A 

Enables accessibility options. 

Running Setup on Windows 95, Windows 98, Windows NT Workstation 4.0, or Windows 2000 Professional–based Computers 

Use Winnt32.exe to start Windows 2000 Professional Setup from computers running Windows 95, Windows 98, Windows NT Workstation 4.0, or Windows 2000 Professional. 

To run Setup in unattended mode from Windows 95, Windows 98, Windows NT Workstation 4.0, or Windows 2000 Professional 

	•
	At the command prompt, type: 

winnt32 /unattend:answer_file /s:install_source 

[/syspart:target_drive] 

[/tempdrive:target_drive] [t]


The following is an example of how Winnt32.exe can be used: 

<path to source>\i386\Winnt32.exe /s:<path to source>\i386 

/unattend:<path to answer file>\Unattend.txt

where: 

	•
	<path to source> and <path to answer file> are fully qualified Uniform Naming Convention (UNC) or drive-letter references to the locations of the Windows 2000 Professional source files and of the answer file. 


Running Setup on MS-DOS, Windows 3.1, or Windows for Workgroups–based Computers 

Use Winnt.exe to start Windows 2000 Professional Setup from computers running MS-DOS, Windows 3.1, or Windows for Workgroups. Run Winnt.exe from the MS-DOS command prompt. 

To run Setup in unattended mode from MS-DOS, Windows 3.1, or Windows for Workgroups 

	•
	At the command prompt, type: 

winnt /u:<answer file> /s:<install source> /t:<target drive>


The following is an example of how Winnt.exe can be used: 

<path to source>\i386\Winnt.exe /s:<path to source>\i386 /u:<path to 

answer file>\Unattend.txt

where: 

	•
	<path to source> and <path to answer file> are fully qualified UNC or drive-letter references to the locations of the Windows 2000 Professional source files and of the answer file. 


Note Winnt.exe can only be run on computers that are running MS-DOS or Windows 3.x. 

Running Setup from the Operating System CD

To run Windows 2000 Professional Setup in unattended mode from the Windows 2000 Professional operating system CD, the following conditions must be met: 

	•
	The computer must support starting from the CD-ROM drive — El Torito No Emulation CD boot support. 

	•
	The answer file must be named Winnt.sif and be on a floppy disk to be inserted when the computer starts from the CD. 

	•
	The answer file must contain a [Data] section with the required keys specified. 


System Preparation Tool 

The System Preparation tool, Sysprep.exe, is an imaging method that you can use to install identical configurations on multiple computers. You can also use Sysprep to customize and automate Mini-Setup and to audit computers. There is no limit to the number of times that you can use Sysprep. 

On a master computer, install Windows 2000 Professional and any applications that you want installed on your destination computers. Then run Sysprep to transfer the image to the other computers. Sysprep prepares the hard disk on the master computer for duplication to other computers and then runs a third-party disk-imaging process. The major advantage of Sysprep installation is speed. The image can be packaged and compressed; only the files required for the specific configuration are created as part of the image. 

To use Sysprep, your master and destination computers must have identical HALs and Advanced Configuration and Power Interface (ACPI) support. Windows 2000 Professional automatically detects Plug and Play devices, and Sysprep redetects and re-enumerates the devices on the system when the computer is turned on after Sysprep has run. This means that Plug and Play devices, such as network adapters, modems, video adapters, and sound cards, do not have to be the same on the master and destination computers. Additional Plug and Play drivers that you might require on other systems are also created. The image can also be copied to a CD and distributed to remote sites that have slow links. 

Important When performing disk duplication, check with your software vendor to make sure that you are not violating the licensing agreement for installation of the software that you want to duplicate. 

Overview of the Sysprep Process

The following steps describe the process of preparing a master computer to use for disk duplication. 

	1.
	Install Windows 2000 Professional on a computer that has hardware similar to the destination computers. While preparing the computer, do not join it to a domain, and keep the local administrative password blank. 

	2.
	Configure the computer. Log on as the administrator, and then install and customize Windows 2000 Professional and associated applications. These might include productivity applications, such as Microsoft® Office, business-specific applications, and other applications or settings that you want included in a common configuration for all clients. 

	3.
	Validate the image. Run an audit, based on your criteria, to verify that the image configuration is correct. Remove residual information, including anything left behind from audit and event logs. 

	4.
	Prepare the image for duplication. When you are confident that the computer is configured exactly as you want, you are ready to prepare the system for duplication. You accomplish this by running Sysprep with the optional Sysprep.inf file, described later in this chapter. When Sysprep has been run, the computer shuts down automatically or indicates that it is safe to shut down. 

	5.
	Duplicate. The computer hard disk is triggered to run Plug and Play detection, create new security identifiers (SIDs), and run the Mini-Setup wizard the next time the system is started. You can duplicate or create an image of the system by using hardware or software. The next time Windows 2000 Professional is started from this master computer or from any destination computer created from this image, the system detects and re-enumerates the Plug and Play devices to complete the installation and configuration on the destination computer. 


Important Components that depend on the Active Directory™ directory service cannot be duplicated. 

When Hardware Configurations Differ

While the System Preparation tool is especially useful in streamlining the deployment process for large organizations whose desktops and servers have identical hardware configurations, it can also be used for deploying Windows 2000 in heterogeneous computing environments. The only requirement is that the configurations of destination machines are compatible with the copied image. Since Windows 2000 Professional supports hardware detection and Plug and Play, computers with different modems, display adapters, and other hardware devices that are not critical during startup should pose no difficulty. Once the operating system files are copied to the destination machine, Plug and Play runs through the process of detecting and installing whatever hardware devices are on the destination system. 

Duplicating onto Computers with Different Mass Storage Controllers

Where hardware devices are critical during startup, they must be compatible with the configuration of the copied image. To help address this issue, the latest version of Sysprep (version 1.1) has an important enhancement that gives administrators the ability to create one master image that they can install onto destination computers with different mass storage controllers. This helps reduce the number of images they need to maintain for their various configurations. 

If the mass storage controllers on the destination computers are not identical to those on the master computer, the administrator must identify the different mass storage controllers that may be installed on each destination computer in a list in the Sysprep.inf file before creating the master image. This allows Sysprep to pre-populate the necessary driver information so that Windows 2000 can load the correct drivers when it boots on a computer that has one of the predefined mass storage controllers. This method is ideal for the following situations: 

IDE to IDE. The master image is created on a computer that uses a different IDE controller than the destination computers. For example, the master computer uses a PCI IDE controller; the destination computers use an Intel IDE controller. 

IDE to SCSI. The master image is created on a computer that uses an IDE controller, and the destination computers use a SCSI controller. For example, the master computer uses a PCI IDE controller; some of the destination computers start from a SCSI controller such as an Adaptec 7800. 

SCSI to SCSI. The master image is created on a computer that uses a different SCSI controller than the destination computers. For example, the master computer uses an Adaptec 7800 controller; the destination computers use a Qlogic controller. 

SCSI to IDE. The master image is created on a computer that uses a SCSI controller, and the destination computers use IDEW controllers. For example, the master computer uses an Adaptec 7800 controller; some of the destination computers start from an IDE controller. 

Sysprep Files

Run Sysprep.exe manually or configure Setup to run Sysprep.exe automatically by using the [GuiRunOnce] section of the answer file. The files Sysprep.exe and Setupcl.exe must be located in a Sysprep folder at the root of the system drive (%SystemDrive%\Sysprep\). To place the files in the correct location during an automated Setup, add these files to your distribution folders under the $OEM$\$1\Sysprep subfolder. For more information about this subfolder, see "Create a Distribution Folder" earlier in this chapter. 

These files prepare the operating system for duplication and start the Mini-Setup wizard. You can also include an optional answer file, Sysprep.inf, in the Sysprep folder. Sysprep.inf contains default parameters that you can use to provide consistent responses where they are appropriate. This limits the requirement for user input, and reduces potential user errors. You can also place the Sysprep.inf file on a floppy disk to insert after the Windows startup screen appears to allow further customization at the location of the destination computer. The floppy disk drive is read when the "Please Wait…" Mini-Setup wizard screen appears. When the Mini-Setup wizard has successfully completed its tasks, the system restarts a final time, the Sysprep folder and all of its contents are deleted, and the system is ready for the user to log on. 

The Sysprep files are defined in the following sections. 

Sysprep.exe

Sysprep.exe has the following optional parameters: 

	•
	quiet. Runs Sysprep without displaying on-screen messages. This is useful for the administrator who wants to automate Sysprep by adding it to the [GuiRunOnce] key of the Unattend.txt file. 

	•
	nosidgen. Runs Sysprep without regenerating SIDs that are already on the system. This is useful if you do not intend to duplicate the computer on which you are running Sysprep, or if you intend to preinstall domain controllers. 

	•
	/pnp. Forces full hardware detection on reboot. The system actively seeks new devices on the system, whether or not they are Plug and Play. Since this mode increases the time required for MiniSetup, it is only useful if the computer on which the image is being loaded has non-Plug and Play hardware that cannot be dynamically detected. 

	•
	reboot. Automatically restarts the computer after Sysprep shuts it down. This eliminates the need to manually turn on the computer again. 


Sysprep.inf

Sysprep.inf is an answer file that is used to automate the Mini-Setup process. It uses the same INI file syntax and key names (for supported keys) as the Setup answer file. Place the Sysprep.inf file in the %SystemDrive%\Sysprep folder or on a floppy disk. If you use a floppy disk, insert it into the floppy disk drive after the Windows startup screen appears. Note that if you do not include Sysprep.inf when running Sysprep, the Mini-Setup wizard requires user input at each customization screen. 

Note If you provided a Sysprep.inf file on the master computer and want to individually change Sysprep.inf on each destination computer, use the floppy disk method. 

Following is an example of a Sysprep.inf file: 

[Unattended]

;Prompt the user to accept the EULA.

OemSkipEula=No

;Use Sysprep's default and regenerate the page file for the system

;to accommodate potential differences in available RAM.

KeepPageFile=0

;Provide the location for additional language support files that

;might be required in a global organization.

InstallFilesPath=%systemdrive%\Sysprep\i386

[GuiUnattended]

;Specify a non-null administrator password.

;Any password supplied here only takes effect if the original source

;for the image (master computer) specified a non-null password.

;Otherwise, the password used on the master computer is

;the password used on this computer. This can only be changed by

;logging on as local administrator and manually changing the password.

AdminPassword=""

;Set the time zone

TimeZone=20

;Skip the Welcome screen when the system boots.

OemSkipWelcome=1

;Do not skip the regional options dialog box so that the user can 

indicate

;which regional options apply to them.

OemSkipRegional=0

[UserData]

;Prepopulate user information for the system

FullName="Authorized User"

OrgName="Organization Name"

ComputerName=XYZ_Computer1

[Identification]

;Join the computer to the domain ITDOMAIN

JoinDomain=ITDOMAIN

[Networking]

;Bind the default protocols and services to the (s) network adapter used.

;in this computer.

InstallDefaultComponents=Yes

Note You can change the administrative password using Sysprep.inf only if the existing administrative password is null. This is also true if you want to change the administrator password by using the Sysprep GUI. 

For more information about answer file parameters and syntax, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. In Windows 98, Windows NT, or Windows 2000 Professional, use Windows Explorer to extract this document. In Windows 95 and earlier, or in MS-DOS, use the Extract command to access the file. 

Setupcl.exe

Setupcl.exe does the following: 

	•
	Regenerates new SIDs for the computer 

	•
	Starts the Mini-Setup wizard 


Mini-Setup Wizard

The Mini-Setup wizard starts the first time that a computer starts from a disk that has been duplicated when using Sysprep. The wizard gathers information that is required to further customize the destination computer. If you do not use Sysprep.inf, or if you leave some sections of the file blank, the Mini-Setup wizard displays screens for which no answer was provided. The possible screens include the following: 

	•
	Welcome to Windows 2000 Professional Setup wizard (always shown) 

	•
	EULA (always shown) 

	•
	Regional options (can be hidden) 

	•
	User name and company (can be hidden) 

	•
	Product key (always shown unless you pre-populate this information for the user) 

	•
	Computer name and administrator password (can be hidden) 

	•
	TAPI settings (displayed only if a modem or a new modem device exists on the computer) 

	•
	Date and time settings (can be hidden) 

	•
	Networking settings (can be hidden) 

	•
	Workgroup or computer domain 


Optional information appears unless you pre-populate answers for the end user by using the Sysprep.inf file. For more information about the Sysprep.inf file, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

To bypass these screens, specify certain parameters within Sysprep.inf. These parameters are listed in Table 5.16. 

Note Because Setup detects optimal settings for display devices, you no longer see the "Display Settings" screen when Setup or the Mini-Setup wizard are running. You can specify the settings in the [Display] section either in the answer file that is used for your master computer or in the Sysprep.inf file used for your destination computer. If settings in the [Display] section are in the answer file that is used for your master computer, Sysprep retains those settings unless Sysprep.inf contains different settings or unless a video adapter or monitor is detected that requires settings different from those of the master computer. 

Table 5.16 Parameters in Sysprep.inf for Bypassing the Mini-Setup Wizard 

	Parameter
	Section

	Regional options
	[RegionalSettings] 
– Or –
[GuiUnattended]
OemSkipRegional=1

	User name and company 
	[UserData] 
FullName="User Name"
OrgName="Organization Name"

	Computer name and administrator password
	[UserData] 
ComputerName=W2B32054
[GuiUnattended]
AdminPassword=""

	TAPI settings
	[TapiLocation] 
AreaCode=425

	Network settings
	[Networking]

	Server licensing (server only)
	[LicenseFilePrintData] 
AutoMode = PerServer
AutoUsers = 5

	Time zone selection
	[GuiUnattended] 
TimeZone=<desired time zone index>


Running Sysprep.exe

You can run Sysprep manually or automatically. This section lists the requirements for running Sysprep and procedures for running it manually or automatically. 

Requirements to Run Sysprep

To use Sysprep, the following requirements must be met: 

	•
	The master and destination computers must have compatible, if not identical, HALs. For example, HAL Advanced Processor Interrupt Controller (APIC) and HAL MPs (multiprocessor systems) are compatible, whereas HAL PIC (Programmable Interrupt Controller) is not compatible with either HAL APIC or HAL MPs. 

	•
	The mass storage controllers (IDE or SCSI) must either be identical between the master and destination computers, or the administrator must identify the different mass storage controllers that may be installed on each destination computer in a list in the Sysprep.inf file before creating the master image. 

	•
	Plug and Play devices such as modems, sound cards, network adapters, and video cards do not have to be the same, but drivers for those devices should be available. 

	•
	Third-party software or disk-duplicating hardware devices are required. These products create binary images of a computer's hard disk and either duplicate the image to another hard disk or store the image in a file on a separate disk. 

	•
	The size of the hard disk on the destination computer must be at least the same size as the hard disk on the master computer. If the destination computer has a larger hard disk, the difference is not included in the primary partition. However, you can use the ExtendOemPartition key in the Sysprep.inf file to extend the primary partition if it was formatted as NTFS. 


Running Sysprep 

After you install Windows 2000 Professional, you can use Sysprep to prepare the system for transfer to other similarly configured computers. To run Sysprep manually, first install Windows 2000 Professional, configure the system, and install the applications. Then run Sysprep without the –reboot command-line switch. After the system shuts down, duplicate the image of the drive to the similarly configured computers. 

When users start up their duplicated computers for the first time, the Mini-Setup wizard runs, allowing the users to customize their systems. You can also pre-assign all or some of the Sysprep configuration parameters by using Sysprep.inf. The Sysprep folder (which contains Sysprep.exe and Setupcl.exe) is automatically deleted after Mini-Setup is completed. 

To prepare a Windows 2000 Professional installation for duplication 

	1.
	From the Start menu, click Run, and then type: 

cmd 

	2.
	At the command prompt, change to the root folder of drive C, and then type: 

md sysprep 

	3.
	Insert the Windows 2000 Professional operating system CD into the appropriate CD-ROM drive. Open the Deploy.cab file in the folder Support\Tools. 

	4.
	Copy Sysprep.exe and Setupcl.exe to the Sysprep folder. 

If you are using Sysprep.inf, copy this file to the Sysprep folder. Sysprep.exe, Setupcl.exe, and Sysprep.inf must be in the same folder for Sysprep to function properly. 

	5.
	At the command prompt, change to the Sysprep folder by typing: 

cd sysprep 

	6.
	At the command prompt, type one of the following, as required: 

sysprep /optional_parameter 

	7.
	If the –reboot command-line switch was not specified, perform the following: 

When a message requesting that you shut down the computer appears, from the Start menu, click Shut Down. You are now ready to use a third-party disk-imaging tool to create an image of the installation. 


Note You can add a Cmdlines.txt file to the Sysprep folder, to be processed by Setup. This file is used to run post-setup commands, including commands for application installation. 

Using Sysprep with Non-networked Computers

Even if you don't have a network, you can still install Windows 2000 Professional and various applications on destination computers, one computer at a time. 

To install Windows 2000 Professional on non-networked computers 

	1.
	Choose a setup method, and then start Setup. 

	2.
	Add custom information and additional files. 

	3.
	Install applications. If you have no applications to install, skip this step. 


Important Each destination computer must have a CD-ROM drive. 

Step 1: Choose a Setup Method and Then Start Setup

Setup can typically be started from an MS-DOS bootable floppy disk, from the Windows 2000 Professional Setup floppy disks, from the hard disk of the destination computer (if it has an operating system installed), or from the CD-ROM drive. CD Boot is available only with computers that support starting from the CD-ROM drive by using the El Torito No Emulation Mode CD Boot specification. Choose from the methods provided later in this section. 

To install from the Setup floppy disks 

	1.
	Start the computer using the Windows 2000 Professional Setup floppy disks. 

	2.
	When Setup is complete, you're ready to add applications and run Sysprep. 


For more information about how to install applications, see "Step 3: Customize" earlier in this chapter. 

To install from MS-DOS or Windows 3.x 

	1.
	Make sure that the drivers required for the CD-ROM drive are available on the disk or the drive and that they are loaded correctly. 

	2.
	Start the computer. 

	3.
	Change to the distribution folder and, at the command prompt, type: 

winnt /s:install_source /u:Unattend.txt 

where: 

install_source is the location of the Windows 2000 Professional files. 

Unattend.txt is the answer file, which contains answers to installation questions that you want to automate. 

For more information about Unattend.txt, see Unattend.doc in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. 

	4.
	When Setup is complete, you can add applications and run Sysprep. 


For more information about how to install applications, see "Step 3: Customize" earlier in this chapter. 

To install from Windows 95, Windows 98, or Windows NT Workstation 4.0 

	1.
	Start the computer. 

	2.
	From the Start menu, click Run, and then type: 

<path to distribution folder>winnt32 /unattend:Unattend.txt 

where: 

•
Unattend.txt is the answer file, which contains answers to installation questions that you want to automate. 



	3.
	When Setup is complete, you're ready to add applications and run Sysprep to prepare for creating an image. 


For instructions about how to install applications, see "Step 3: Customize" earlier in this chapter. 

Note To ensure a clean installation, make sure that you do not install Windows 2000 Professional as an upgrade. 

Before you use CD Boot, make sure that the following conditions are met: 

	•
	Your computer has El Torito No Emulation CD Boot support. 

	•
	The answer file is called Winnt.sif and is located on a floppy disk. 

	•
	The answer file contains a [Data] section with the required keys. 


Note The /udf switch cannot be used with the CD Boot method. 

To install by using CD Boot 

	1.
	Start the computer from the Windows 2000 Professional operating system CD. Setup begins automatically. 

	2.
	When Setup displays the message that it is examining the hardware configuration, insert the floppy disk containing the Winnt.sif file. 

	3.
	When the floppy drive light goes off, remove the floppy disk. Setup begins copying files to the hard disk. 


For more information about how to install applications, see "Step 3: Customize" earlier in this chapter. 

Step 2: Add Customized Information and Components

During this step, you can add customized information (such as your company's name) and components (such as custom help files and documentation). 

To add customized information and components 

	•
	Create a file called Oeminfo.ini and copy it to the %systemroot%\System32 folder. The SystemRoot folder is usually C:\Winnt. 


Step 3: Install Applications

After Windows 2000 Professional installation is complete, install any applications that you want to include with the computer. If you don't have any applications to install, you can skip this step. 

To install applications 

	1.
	After the computer restarts, log on to Windows 2000 Professional as an administrator, leaving the password field blank. 

	2.
	Install any applications that your user has requested. 


Using Sysprep to Extend Disk Partitions

When installing Windows 2000 Professional, you might find it necessary to extend the partition of the destination computer. You can use Sysprep with the appropriate entries in the answer file to extend an NTFS partition. You might want to do this to do the following: 

	•
	Create images that can be extended into larger disk partitions to take full advantage of hard disks that might have more space than the original hard disk on the master computer. 

	•
	Create images on smaller hard disks. 


Review the steps that follow and choose the method that works best for you based on the tools that you are using to create an image of the operating system. 

Caution Make sure that you do not accidentally delete the files Pagefile.sys, Setupapi.log, and Hyberfil.sys (if applicable) when modifying the image. These files are  recreated when the Mini-Setup wizard runs on the destination computer. Deleting these files on an active system can cause the system to function improperly. 

When used in an answer file, the ExtendOemPartition key causes Setup to extend the destination partition into any available unpartitioned space that physically follows it  on the disk. 

The values for ExtendOemPartition are 0, 1, and <extra size in MB> 

where: 

	•
	0 Setup does not extend the partition. 

	•
	1 Setup extends the partition to fill out the hard disk. 

	•
	<extra size in MB> Setup increases the current partition size by this amount. 


Note ExtendOemPartition automatically leaves the last cylinder on the hard disk free to allow dynamic disk support. 

ExtendOemPartition can be set to a number other than 1 to indicate a specific disk size for extending the hard disk in addition to the current space used. This is useful if more than one partition is requested on a computer. 

Important Only NTFS partitions can be extended. If the destination partition you plan to extend is FAT or FAT32, set FileSystem = ConvertNTFS in the answer file to convert the partition. Setup does not extend FAT16 and FAT32 partitions. 

ExtendOemPartition can be used with both the Unattend.txt and Sysprep.inf Setup files. 

When used in Sysprep.inf for imaged computers, the destination computer's hard disk must be the same size or larger than the master computer's hard disk. 

The partition to be extended must have available, unpartitioned space following it to allow the extension. 

To extend a hard disk partition when using a third-party imaging product or a hardware imaging device that supports NTFS used by Windows 2000 Professional 

	1.
	Create a partition on the master computer hard disk that is just large enough to install Windows 2000 Professional with all the components and applications that you intend to add. This helps keep the size of the master image file to a minimum. 

	2.
	Include FileSystem=ConvertNTFS in the [Unattended] section of the answer file that creates the master image. You do not need to include ExtendOemPartition because you want to maintain the smallest possible image size. 

Note ConvertNTFS does not work in Sysprep.inf because this is a text mode–only function and Sysprep does not go through text mode. 

	3.
	In the [Unattended] section of Sysprep.inf, include the statement: 

ExtendOemPartition = 1

Or additional size in megabytes to extend the partition. 

	4.
	Install Windows 2000 Professional on the master computer. Sysprep shuts down the system automatically. 

	5.
	Generate the image. 

	6.
	Place the image on the destination computer where the destination computer has the same size system partition as the master computer. 

	7.
	Restart the destination computer. 

When you place the master image on a destination computer, drive C is converted when the computer is turned on. The computer then restarts and starts Mini-Setup. During Mini-Setup, Windows extends drive C to the rest of the unpartitioned space on the hard disk in an almost instantaneous process. The destination computer then restarts again, and the end user can log on and begin using Windows 2000 Professional. 

The Mini-Setup wizard starts and the partition is extended. 


To extend a hard disk partition when using an imaging product that does not support NTFS used by Windows 2000 Professional 

	1.
	In the [Unattended] section of Sysprep.inf, include the statement: 

ExtendOemPartition = 1

Or additional size in megabytes to extend the partition. 

	2.
	Convert short file names using Cmdlines.txt 

	3.
	Run Sysprep. 


The following occurs when you restart the destination computer: 

	•
	The computer initially starts in conversion mode to convert the system partition on the destination computer to NTFS. 

	•
	The computer automatically restarts. 

	•
	The Mini-Setup wizard starts, and the partition is extended almost instantaneously. 


Reducing the Number of Master Images

With Sysprep you can minimize the number of images you need to use for pre-installing Windows 2000 Professional from multi-processor (MP) to uni-processor (UP) computers or from UP to MP computers. However, this only works for APIC or ACPI APIC computers. 

Note More interrupts are available with APIC systems than with Processor Interrupt Controller (PIC) uni-processor systems. As a result, your computers: 

	•
	Will have faster response times. 

	•
	Will be able to support more hardware devices than PIC HALs. 


There are two methods for creating images that you can use between MP and UP systems. Each method has advantages and disadvantages associated with it, as outline in the following sections. Choose the method that works best for you and your pre-installation environment. 

Table 5.17 illustrates the compatibility of computers based on their HAL type. One image is required for each compatibility group. 

Table 5.17 HAL Compatibility 

	Compatibility
	ACPI PIC
	ACPI APIC UP
	ACPI APIC MP
	Non-ACPI UP PIC
	Non-ACPI APIC UP
	Non-ACPI APIC MP

	ACPI PIC
	x
	 
	 
	 
	 
	 

	ACPI APIC UP
	 
	x
	x
	 
	 
	 

	ACPI APIC MP
	 
	x
	x
	 
	 
	 

	Non-ACPI APIC UP
	 
	 
	 
	 
	x
	x

	Non-ACPI UP PIC
	 
	 
	 
	x
	 
	 

	Non-ACPI APIC MP
	 
	 
	 
	 
	x
	x


Multiprocessor to Uniprocessor

For this process, the image is created on an multiprocessor master computer. This image can be used on other multiprocessor computers or on uniprocessor computers. 

Important This image can only be used in one of the following configurations depending on the HAL type you are using: 

	•
	From an ACPI APIC MP-based master computer for use on other ACPI APIC MP or ACPI APIC UP-based computers. 

	•
	From a non-ACPI APIC MP-based master computer for use on other non-ACPI APIC MP or non-ACPI APIC UP-based computers. 

	 
	


To create an multiprocessor to uniprocessor image 

	1.
	Copy the Mp2up.inf and associated Mp2up files to the location you are using for your Plug and Play device drivers in your distribution folders, for example, \$OEM$\$1\Sysprep\Hal. 

Note For System Builders, the necessary Mp2up files can be downloaded from the Microsoft OEM System Builder Web site link on the Web Resources page at

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

 

	2.
	In Sysprep.inf, add: 

[Unattended]

UpdateUPHAL = "hwid,%systemdrive%\Sysprep\Hal\Mp2up.inf"

where: 

•
hwid is either MPS_UP or ACPI APIC_UP. 



	3.
	Install Windows 2000 Professional from the distribution folders to an multiprocessor computer. 

	4.
	Run Sysprep with the Sysprep.inf created in step 2. 

	5.
	Image the computer. 

	6.
	Place the image on comparable destination computers. 


Advantage You can create a single entry in the Sysprep.inf which then prompts Windows 2000 Professional to determine, after Mini-Setup is complete, if a single processor or if multiple processors are running and to then use the correct kernel files. 

Disadvantage This process requires that, when you create the master image, you include each of the Mp2up.inf files and other related Mp2up files in the distribution folders. 

Uniprocessor to Multiprocessor

For this process, the image is created on a uniprocessor master computer with an APIC HAL. This image can then be used on computers with compatible hardware, including the HAL, to be used between either APIC UP HALs or APIC MP HALs. 

Important This image can only be used in one of the following configurations depending on the HAL type you are using: 

	•
	From an ACPI APIC UP-based master computer for use on other ACPI APIC UP or ACPI APIC MP-based computers. 

	•
	From a non-ACPI APIC UP-based master computer for use on other non-ACPI APIC UP or non-ACPI APIC MP-based computers. 


To create the uniprocessor to multiprocessor image 

	1.
	Install Windows 2000 Professional on a uniprocessor computer. 

	2.
	Run Sysprep. 

	3.
	Create the image of the computer. 

	4.
	In Sysprep.inf, add: 

[Unattended]

UpdateHAL = "hwid,%windir%\inf\hal.inf"

where: 

•
hwid is either MPS_MP or ACPI APIC_MP. 



	5.
	Place the image on comparable destination computers. 

	6.
	On multiprocessor computers, use the Sysprep.inf file created in step 4 to replace all previous Sysprep.inf files. 

You can use any tools you normally use to manipulate files on the hard disk when creating new computers from an image. 


Advantage You do not have to install the Mp2up files on the computer. 

Disadvantage Before the computers can be shipped, the Sysprep.inf file must be replaced depending on the type of computer being shipped: uniprocessor or multiprocessor. 

Remote Installation Services 

Remote Installation Services (RIS) allows a client computer to connect to a Windows 2000 Server network to initiate an automated installation on that client computer. 

The RIS process enables administrators to perform most of the work of installing the operating system by having the following configurations in place: 

	•
	Defining how the operating system is to be configured for each group of users. 

	•
	Limiting users to the operating system configurations determined to be appropriate. 

	•
	Guiding the user through a successful operating system installation by predetermining which installation options, if any, the end user can modify. 


Table 5.18 describes the major RIS components and the individuals who work with each component. 

Table 5.18 RIS Components and Users 

	Component
	Description
	User

	Remote Installation Services Setup (Risetup.exe)
	Sets up the RIS server.
	Server administrator

	Remote Installation Services Administrator
	Configures Group Policy settings relating to RIS.
	Server administrator

	Remote Installation Preparation wizard (Riprep.exe)
	Creates operating system images and installs them on the RIS server. You can also use Riprep.exe to create application images to install applications with the operating system.
	Desktop administrator

	Remote Installation Services boot disk (Rbfg.exe)
	Creates the bootable floppy disk required to install RIS-based operating systems on certain client computers.
	Desktop administrator

	Client Installation wizard (Oschooser.exe)
	Selects the RIS image that the user must install. This wizard is used on the client computer.
	End user


The following sections discuss how to plan for RIS from a client perspective and how to use the Remote Installation Preparation wizard, the Remote Installation Services boot disk, and the Client Installation wizard. For more information about how to use the server components, see the Distributed Systems Guide. 

During the initial startup sequence, the client computer connects to a Windows 2000–based server computer configured with RIS. The server subsequently installs Windows 2000 Professional on the client computer, as shown in Figure 5.4. 
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Figure 5.4 Installing Windows 2000 from a RIS Server 

RIS allows the administrator to configure Windows 2000 Professional and any applications for a single group of users, and then to apply this configuration when installing the operating system on client computers. For users, the result is a simplified and timely installation and configuration of their computer and a more rapid return to productivity if a hardware failure occurs. 

Administrators have two options when using RIS: 

CD-based installation The CD-based option is similar to setting up a workstation directly from the Windows 2000 Professional operating system CD; however, the source files reside across the network on available RIS servers. 

Sysprep imaging installation The Sysprep imaging option allows a network administrator to clone a standard desktop configuration, complete with operating system configurations and desktop customizations. After installing and configuring Windows 2000, its services, and any standard applications on a workstation, the network administrator runs a wizard that prepares the installation image and replicates it to available RIS servers. Remote boot–enabled client computers can then request to install that image locally from the RIS servers on the network. 

The BIOS of the client computer or a special remote boot disk can initiate a network service boot. When a network service boot is requested, DHCP provides an IP address for the client computer, and the client can then download the Client Installation wizard. At this point, the wizard prompts the user to log on, and, depending on the user's credentials or security group membership, displays a menu that offers appropriate customized unattended operating system installation options. (The network administrator uses Group Policy settings to determine which installation options are available to a user, based on the policy defined for that user at the client computer that initiated the network service boot request.) 

If you have a Windows 2000 Server infrastructure with RIS installed and a client computer with the appropriate hardware, you can install Windows 2000 Professional and any applications on that client computer, remotely and automatically. 

For more information about installing and configuring RIS on a server computer that supplies the installation images, see "Remote OS Installation" in the Distributed Systems Guide. 

For more information about how to plan for installing and upgrading client systems using RIS, see "Applying Change and Configuration Management" and "Automating Client Installation and Upgrade" in the Microsoft® Windows® 2000 Server Resource Kit Deployment Planning Guide. 

Terminology

To better understand Remote Installation Services, it is necessary to know these terms: 

A remote boot-enabled client computer is a computer that meets the PC98 version 0.6 or later design specification and includes a Pre-Boot eXecution Environment (PXE) remote-boot ROM. 

A RIS server computer is a computer running Windows 2000 Server with RIS installed and configured. 

PXE is a Dynamic Host Configuration Protocol (DHCP)–based technology that client computers use to start up remotely over the network and install Windows 2000 Professional from a RIS server. 

A boot ROM is a BIOS-oriented chip on a network adapter that is responsible for initiating the sequence to start the client computer remotely. 

Planning for Client Configuration with Remote Installation Services

Figure 5.5 illustrates the major steps for configuring RIS. 
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Figure 5.5 Planning Steps for RIS 

To ensure that a remote installation can proceed successfully, prepare the client computer for installation from a RIS server by completing the following tasks. Table 5.19 lists the tasks that the server administrator performs on a RIS server versus those that the desktop administrator performs on the client. 

Table 5.19 Tasks for Preparing a Client Computer for a Remote Installation 

	Task
	Description
	User

	Verify that the client hardware meets requirements. 
	The client computer must meet the requirements for Windows 2000 Professional installation and have a bootable network adapter or be enabled for remote startup. All computers that meet the PC98 0.6 and later design specification include a PXE remote-boot ROM for RIS. For client computers that do not contain a PXE ROM, use the Remote Installation boot disk to create a floppy disk that initiates the RIS process. 
	Desktop administrator

	Set user rights on a domain controller or member server running RIS.
	The user account used to install an operating system on the client computer must have Logon as a Batch Job user rights. Use Group Policy to grant users or administrators Logon as a Batch Job rights.
	Server administrator

	Set required permissions on the RIS server. 
	If users are allowed to use RIS to install an operating system on client computers, those users need correct permissions for creating computer accounts within the domain, specifically the Organizational Unit container specified in the Advanced Settings on the RIS Server. Use Active Directory Users and Computers to set permissions on a container that allows users to use RIS to install an operating system on their own computers.
	Server administrator

	Specify installation options on the RIS server.
	On the RIS server you can use Group Policy settings to restrict the installation options and the operating-system images that are available to users during remote installation. To restrict images, set access control permissions on the folders containing the installation images.
	Server administrator

	Configure the network adapter on the client computer.
	You must configure the network adapter of the client computer as the primary startup device within the system BIOS. This allows the client computer to request a network service startup from the RIS server on the network.
	Desktop administrator


Using the Remote Installation Preparation Wizard 

The Remote Installation Preparation wizard provides the ability to prepare a Windows 2000 Professional installation, including locally installed applications and specific configuration settings, and to replicate that image to an available RIS server on the network. The wizard feature currently supports replication of a single disk single partition (Drive C only) Windows 2000 Professional installation. This means that the operating system and the applications included with the standard installation must reside on drive C before running the wizard. 

First, use the RIS feature to remotely install the Windows 2000 Professional operating system on a client computer. After the operating system is installed, you can install any application, including in-house business applications. You can then configure the installation to adhere to company policies. For example, you might define specific screen colors, set the background bitmap to a company logo, and set intranet proxy server settings within Internet Explorer. After the workstation is configured and has been tested, you can run the Remote Installation Preparation wizard from the RIS server. 

The destination computer (that is, the computer that installs the image) does not need to have identical hardware as that of the computer that was used to create the image. However, the Hardware Abstraction Layer (HAL) drivers must be the same (for example, they both must be ACPI-based or both must be non-ACPI-based). In many cases, workstation class computers do not require unique HAL drivers as server class computers do. During image installation, the wizard features use Plug and Play to detect differences between hardware on the source and the destination computers. 

To run the Remote Installation Preparation wizard 

	1.
	Install the standard Windows 2000 Professional operating system from a RIS server on a client computer that supports RIS. 

	2.
	Install any applications locally on the client computer. Configure the client computer with any specific corporate standard desktop settings. Be sure the client installation is correct. After the image is replicated to the RIS server, you cannot modify its configuration. 

	3.
	Connect to the RIS server where you want to replicate this image. In the Run dialog box, type: 

\\RISservername\Reminst\Admin\Riprep.exe 
where: 

RISservername is the computer name of the RIS server where you want to replicate this image. 

Reminst is the Remote Installation Share that is created when you installed the RIS service on the server. 

Admin is the folder that contains the file Riprep.exe that launches the remote installation. 

When you connect to the RIS server, the Remote Installation Preparation wizard starts. 

	4.
	Enter the name of the RIS server where you want to replicate the contents of the client hard disk. By default, the RIS server from which the wizard is being run is filled in automatically. 

	5.
	Type the name of the folder on the RIS server where this image is to be copied. The image is created automatically in the RemoteInstall\setup\OS Language\Images folder. 

	6.
	When prompted, provide a description and help text describing this image. These are displayed to users during operating system image selection. Provide enough information to allow a user to distinguish between images. 

	7.
	After you complete the Remote Installation Preparation wizard, review your selections on the summary screen that is displayed. 

	8.
	After you review the summary screen, click Next. The image preparation and replication process begin. The system is prepared and files are copied to the RIS server. Once the replication of the image completes, any DHCP PXE-based remote-boot enabled client computer, including clients using the Remote Installation Services startup disk, can select the image within the Client Installation wizard for a local installation. 

 


Using the Remote Installation Services Boot Disk 

You can use the Remote Installation Services boot disk with client computers that do not contain a remote boot–enabled ROM. The startup disk simulates the PXE startup process for computers that lack a formal remote boot ROM. The boot disk is analogous to a boot ROM, which uses the floppy disk drive to install the operating system from the RIS server. 

Insert the remote boot disk into the client computer during the startup process. The RIS remote boot disk can be used with a variety of supported Peripheral Component Interconnect (PCI)–based network adapters. For more information about PCI-based network adapters, see the Windows 2000 Hardware Compatibility List (HCL) link on the Web Resources page at

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

Using the Client Installation Wizard

Unless you configured the RIS server to provide a CD-based image for unattended installation, users use the Client Installation wizard, a text-based tool that guides the user through the remote operating system installation process. 

When a remote boot-enabled client computer is turned on for the first time, the user is prompted to press F12 to initiate the download of the Client Installation wizard. After the wizard is downloaded to the client computer, the Welcome screen appears. In response to the welcome, the user is prompted to log on to the network with an existing user account, password, and logon domain. After the logon process is established, RIS checks to see what installation options the user has access to based on Group Policy settings. The Client Installation wizard presents a menu with the appropriate installation options tailored to that user. RIS has been configured so that a user is not presented with installation options by default; rather, the Automatic setup option is chosen automatically. For an administrator-based account, all installation and maintenance options are displayed. 

The installation process is initiated when the user selects one of the operating system images. Figure 5.6 illustrates the sequence that a user follows when installing a remote operating system by using the default Client Installation wizard screens. 
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Figure 5.6 Default Client Installation Wizard 
Table 5.20 describes the Client Installation wizard screens that are downloaded when a remote boot–enabled client is started for the first time. The file names and any customization information are also listed. 

Table 5.20 Client Installation Wizard Screens 

	Screen
	Description and Customization

	Welcome screen (Welcome.osc)
	Welcomes the user. You can customize the welcome screen with a specific company message or information to users before they install the operating system. 

	Logon screen (Login.osc)
	Requires a user to log on. The user logs on to the network by using an existing user account, password, and domain. After the user successfully logs on, RIS uses these credentials to determine which installation options to display on the Setup Options screen. If the process is not successful and the logon account, password, or domain are not recognized, the user is prompted to log on again.

	Setup Options screen (Choice.osc)
	Displays installation options to the user, including: 

Automatic. Provides the easiest operating system installation path. If there is already a computer account object in Active Directory with a GUID that matches the client's GUID, the existing computer account is reused. If a matching GUID is not found in Active Directory, the client is named based on the automatic naming format configured in the properties of the RIS server, and a new computer account is created in the location specified by the RIS server.

Custom. Allows users to override the automatic computer naming process, as well as the default location within Active Directory where client computer account objects are created. The Custom Setup option is similar to the automatic option, but it can be used to set up a client for a subsequent user (for example, to install an operating system on a client within the enterprise) before delivery to a user. If either the computer name or computer location is left blank on the Custom Setup screen, the automatic name or location is used.

Restart a Previous Setup Attempt. Restarts the operating system installation process by using the information entered during the previous attempt. If the installation process fails or network connectivity is disrupted during the initial text-mode phase of setup (before completing the file copy phase), a Restart Setup command is available for optional display to the user the next time the computer is started. 

Maintenance and Troubleshooting. Provides access to maintenance and troubleshooting tools, such as system flash BIOS updates and computer diagnostic tools, which can be used prior to operating system installation.

The degree to which this screen and its options are displayed is controlled by means of RIS Group Policy settings. 

	Error screen (Dupauto.osc)
	Instructs the user to contact the network administrator. If a duplicate GUID is found in Active Directory, the user is presented with this screen. 

	Operating system choice screen (Oschoice.osc)
	Displays the list of operating system images on the RIS server that are available to the logged-on user. If only one image is available for the user to install, that image is selected and the user does not see this screen. 

	Caution screen (Warning.osc)
	Displays a warning message that the hard disk is formatted. The user is cautioned that an operating system is about to be installed on the computer, a process that requires the hard disk to be repartitioned and formatted, erasing all data currently on the disk.

	Summary screen (Install.osc)
	Displays information about the computer including computer name, computer GUID, and the RIS server to be used for downloading the image. Pressing any key begins the installation process. 

At this point, the RIS server has created a computer account object in Active Directory for the computer and can look up the computer and its computer name and other settings if the computer is reinstalled.

If you were running the Client Installation wizard to pre-stage the computer for another user, you can now shut down the computer and return it to the end user. The end user must reset password permissions on the newly created computer account object in Active Directory.


After the summary screen appears, the user exits the Client Installation wizard and proceeds to the automated installation process. This is similar to the installation process of installing from a CD, but it is automated and occurs while the operating system files are stored on the RIS server. Depending on the speed of your network and the load on the RIS server, this process can be much faster than an installation from a CD-ROM drive.  Caution All data is erased from your hard disk drive when you install a new operating system. 

Microsoft Systems Management Server 

Microsoft® Systems Management Server 2.0 provides tools that allows administrators to centrally deploy and manage software in an organization. These tools are especially useful in large organizations with complex environments because they provide hardware and software inventory collection; software distribution and installation; and software metering, diagnostics, and troubleshooting. 

This section provides a brief overview of how you can use Systems Management Server to perform an automated upgrade of the existing Windows operating systems on your client computers to Windows 2000 Professional. 

For more information on the functionality that Systems Management Server provides for deploying and managing Windows 2000, see "Using Systems Management Server to Deploy Windows 2000" in the Deployment Planning Guide. For comprehensive information about Systems Management Server, see the Microsoft® Systems Management Server Resource Kit. 

Overview of Systems Management Server

Systems Management Server allows administrators to centrally manage all desktop computers in an organization. It supports all Windows-based 16-bit and 32-bit desktops, from Windows 3.1 to Windows 2000 Professional, whether operating in Windows NT, NetWare 3.1, or NetWare NDS environments. Systems Management Server can be used as a stand-alone desktop management system or as a desktop management component within an integrated enterprise management solution Its key features are summarized here. 

Hardware and Software Inventory—Systems Management Server uses Windows Management Instrumentation (WMI) and new version resource information software scanners to upload a wealth of detailed hardware and software inventory information into a Microsoft® SQL Server™-based repository. This provides administrators with a dynamic, efficient mechanism for getting hardware and software information on every application on every desktop computer. Additionally, a new compliance-comparative database tool has been added that evaluates inventory after it is collected and generates reports on compliance status. 

Software Distribution and Installation—Using Systems Management Server, administrators can deploy both the operating system and applications. Software distribution is now rules-based, and distribution destinations are dynamically evaluated. It is also fully integrated with inventory management to allow sophisticated targeting. Systems Management Server first performs a query of software inventory and collection information, then targets an audience, and finally deploys software to that audience according to administrator-defined rules. 

For example, if a new user joins a user group, software is now automatically sent to them according to the Group Policy of the user's group. With Systems Management Server, you can distribute an application immediately if a situation requires it, roll back an application, and uninstall software automatically when a user moves to a different department. 

Software Metering—Administrators often require tools to track software usage by users, groups, workstations, time, or license quota. Systems Management Server 2.0 can monitor, analyze, and if required, control the use of applications on servers and workstations. These tools provide administrators with varying levels of control, ranging from simple alerts to the ability to prevent applications from running. 

Diagnostics and Troubleshooting—In addition to reporting on the current state of a workstation or server and providing remote control facilities, Systems Management Server provides a range of advanced diagnostic tools such as the following: a network monitor with real-time and post-capture experts to analyze network conditions and performance; a server HealthMon tool that tracks critical performance information on a Windows 2000 Server; and the Microsoft®BackOffice® family of applications. 

Distributing Windows 2000 Professional with Systems Management Server

This section describes how Systems Management Server-based software distribution proceeds from the perspective of users of client computers in your organization. For information about how administrators should plan for and undertake Windows 2000 Professional deployment by using Systems Management Server, see "Using Systems Management Server to Deploy Windows 2000" in the Deployment Planning Guide. 

Software distribution starts with Systems Management Server packages that the administrator creates. These packages contain the source files for the program being installed and the details that direct the software distribution process. Instead of creating a package, administrators can use a preformatted file called a package definition file that contains all the information necessary to create a package. Systems Management Server 2.0 provides a package definition file for Windows 2000 Professional installation. The packages or package definition files reside at a distribution point, which is a shared directory from which client computers can access the files. 

The administrator alerts users about the Systems Management Server package by creating an advertisement. An advertisement specifies what program is available to client computers, which computers will receive the advertisement, and when the program is scheduled for installation. Depending on how the advertisement is defined, it can grant users control over the scheduling of the package, it can run in privileged mode so that you do not have to give privileges to users, or it might operate without any intervention from the user. 

Figure 5.7 shows the software distribution process. 
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Figure 5.7 Systems Management Server Software Distribution Process 

Typically, administrators give users advance notice of the upgrade. When users are notified of an impending upgrade, it is a good idea for users to get any training they might require, perform backups, prepare any programs they are responsible for, and make sure all their documents are closed. 

During a Windows 2000 Professional upgrade, the computer must be restarted several times. If this can occur automatically, the entire upgrade can be accomplished without input from users. Typically, administrators consider it good practice not to allow user input during package installations in order to reduce inconvenience to the user and limit the potential for problems during upgrade. The packages themselves contain passwords, file locations, and other information a user must typically provide in an attended installation. Even if the process does involve the user, the administrator can define the packages to proceed so that users do not have to choose between complex options. 

For packages that are scheduled to run overnight or over a weekend, Windows 95–based or Windows 98–based client computers must have a user logged on for the upgrade to start automatically. In this case, users might want to use a secure screen saver to prevent others from using their computers while they are away. Windows NT Workstation 4.0–based client computers do not require that a user be logged on for the advertisements to start. Users who maintain a boot password on their computers must temporarily disable their boot passwords for the upgrade. If this is not possible, someone must be present during the upgrade.

For more information about the specific procedures and strategies involved in Systems Management Server deployment of Windows 2000 Professional in your organization, see "Using Systems Management Server to Deploy Windows 2000" in the Deployment Planning Guide. 

Additional Resources 
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	•
	For more information about the answer file parameters, see Unattend.doc file provided in Support\Tools\Deploy.cab on the Windows 2000 Professional operating system CD. You can either use Windows Explorer or run the Extract.exe command to extract and view the Unattend.doc file. 

	•
	For the latest information about Windows 2000 Professional, see the Windows 2000 Professional link on the Web Resources page at 

http://www.microsoft.com/windows2000/library/resources/reskit/WebResources/default.asp. 

	•
	For more information about deployment tools and methods, see http://www.microsoft.com. 
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