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Abstract

Microsoft has made a number of enhancements to the printing subsystem of the Microsoft® Windows® 2000 and later operating systems. This paper provides an overview of these new features and discusses details about upgrading and migrating to Windows 2000 or Windows Server 2003. In a network printing environment that mixes the Windows NT® operating system with other Windows platforms, interoperability issues can arise. This paper describes various methods for dealing with these issues for the systems integrators, administrators, and architects who are planning, deploying, or managing Windows print servers.
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Introduction

Microsoft® Windows® 2000 introduced a dramatic new version of the Microsoft Windows NT® operating system. The printing subsystem was among the many areas of Windows 2000 that experienced substantial changes from previous versions of Windows NT. Even though the benefits of these changes have proven their worth in terms of the stability and robustness of the operating system, they come at a price. During the upgrade and migration to Windows 2000 or Windows Server 2003, companies often find themselves in a mixed environment that includes Windows NT 4.0 as well as Windows 2000, Windows XP, or the Windows Server 2003 family.

Adding to the complexity of the interoperability impact is the fact that network printing involves rendering of print jobs using both local and remote (client and server) driver functions and settings. For this reason, network printing in an environment with Windows NT 4.0 and Windows 2000, Windows XP, or the Windows Server 2003 family can present challenges to corporations.

The purpose of this document is to help explain the procedural and environmental conditions that exist in a network printing environment, especially as they relate to mixed versions of the Windows NT operating system. Additionally, various methods for dealing with these problems are discussed.

Some of the interoperability concerns that arise in a mixed environment of Windows NT 4.0 and later versions of Windows are rooted in changes to the printer driver architectural model. This document examines the move from kernel-mode to user-mode process space, as well as the upgrade of the Microsoft Universal Printer Driver. Other issues related to device limitations in the printer hardware are presented only when interoperability problems arise in the driver model. This document also reviews how device font support affects the transitional period for customers upgrading from Windows NT 4.0.

It is important to note that this discussion focuses on the transitional period that corporations face due to the challenge of upgrading tens of thousands of clients in order to migrate to Windows 2000 or later. The benefits of Windows 2000 and later printing improvements are not fully accessible to mixed or legacy clients. This paper assumes the customers’ goal is to achieve a network printing environment in which all clients and servers are running Windows 2000 or later.
Windows 2000 and Windows Server 2003 Printing Architecture
If you have a mixed environment that includes Windows NT, Windows 2000, or the Windows Server 2003 family, it can be useful to understand the Windows print subsystem to identify interoperability issues that may arise. The printing architecture of Windows 2000 (and later versions of Windows) consists of a print spooler and a set of printer drivers. By calling device-independent Win32® printing and Graphics Device Interface (GDI) functions, applications can create print jobs and send them to any of a variety of devices, including laser printers, vector plotters, raster printers, and fax machines. Printer drivers include a user interface (UI) component that allows users to control a printer's selectable options.

An application's calls to Win32 GDI functions are passed to the GDI graphics engine, which either spools the drawing instructions as an enhanced metafile (EMF) or, in conjunction with a printer driver, renders a printable image that can be sent to the spooler. Spooler components interpret EMF files, and they can insert page layout information and job control instructions into the data stream. The spooler then sends the data stream to the serial, parallel, or network port driver associated with the target printer's I/O port. The device interprets the job, which is formatted in printer description language (PDL) for the device, and outputs the printed document.

Spooler and driver components are designed to be replaceable so that hardware vendors can easily add support for new hardware.
Changes to Printer Drivers in Windows 2000
Printer drivers are the software that allows application data to be converted into a format that a print device can use to create a printed page. In Windows NT 4.0, all printer drivers ran in kernel mode. These drivers are referred to as version 2 drivers in the Windows printing environment. Windows 2000 and later support user-mode drivers natively and kernel-mode drivers solely for backward compatibility. Microsoft moved to user-mode drivers (also called version 3 drivers) for system reliability and robustness. With a kernel-mode driver, an error can crash the entire server, whereas the effect of an error with a user-mode driver is restricted to the process the driver runs in—usually the spooler. Restarting the spooler is much faster than rebooting the entire system. In addition, a server’s additional services remain available to users when the spooler is down.  Windows Server 2003 provides for automatic recovery of the Spooler service by default. (A setting in the service control manager)
Moving printer drivers from kernel mode to user mode wasn’t the only change introduced with Windows 2000. The Microsoft Universal Printer Driver (Unidrv) was also introduced. This printer driver core replaced the Raster Device Driver (RASDD) interface used in Windows NT 4.0 and earlier versions. The concept behind Unidrv is that independent hardware vendors (IHVs) are not required to write an entire driver, but instead can use the core printing functionality of the Unidrv “engine,” and only need to provide device-specific functionality through the use of a minidriver. A minidriver is typically a customization file, or possibly a plug-in, that allows special rendering functions or customized UI options. The core printer control language (PCL) engine (Unidriv.dll) and the PostScript engine (PScript5.dll) both allow the use of minidrivers. The customization file for a Unidrv minidriver is a .gpd file, and for a PostScript minidriver it is a .ppd file. 
Windows Server 2003 includes drivers for over 3,800 print devices. Although these drivers are supplied by Microsoft as part of Windows Server 2003, most were provided to Microsoft by the respective printer manufacturer. These so-called inbox drivers ship in the product itself. Although these standard print drivers are adequate for the majority of corporate printing devices, printer manufacturers may choose to make their own drivers available to customers instead of using Unidrv. These drivers are often referred to as monolithic, because they are not implemented as UniDrv minidrivers. (Many manufacturers are beginning to develop all of their drivers using the UniDrv model rather than the traditional monolithic model.)

To summarize, there are several driver types:

· Kernel mode (version 2) or user mode (version 3)

· PostScript (PS) or PCL

· Minidriver or monolithic

Notes: 

· Drivers can be a combination of these types—for example, kernel-mode PCL driver, user-mode monolithic driver, PostScript minidriver. (Drivers that ship with Windows 2000 or Windows Server 2003 are all user mode.)

· All of these driver types are available from the printer manufacture depending on the type of device. The inbox drivers supplied with Windows 2000 and later are also supplied by the printer manufacturer and distributed with their permission. All drivers supplied by Microsoft with Windows 2000, Windows XP, and Windows Server 2003 are Unidrv or PostScript minidrivers and are compatible across these platforms.

· Independent hardware manufacturers (IHV) also provide minidrivers that do not ship on the Windows CD.

When you understand the differences among the types of printer drivers, it becomes more clear how mixing and matching can cause problems in a network printing environment. Because Windows NT 4.0 can run only kernel-mode print drivers, and Windows 2000 and Windows Server 2003 can support both user-mode and kernel–mode drivers, resolving an incompatibility sometimes involves modifying the servers running Windows 2000 or Windows Server 2003 so they match the Windows NT 4.0 server.
Upgrading to Windows 2000 Server or the Windows Server 2003 Family
Prior to upgrading to Windows 2000 or Windows Server 2003 from Windows NT 4 Server, many IHVs recommend uninstalling all IHV printer drivers and reinstalling the latest versions of those drivers for Windows 2000 and the Windows Server 2003 family of products. Microsoft recommends that you use the Fixprnsv.exe utility that is located in the \Printers\Fixprnsv directory on the Windows Server CD. This utility will help identify known bad drivers and replace them with compatible drivers prior to an upgrade. If no replacement is available on the Windows CD, the utility prompts you to obtain an updated driver from the printer manufacturer. Microsoft recommends that you follow the IHV directions to update the print drivers on your system, and then use the Fixprnsv.exe utility to locate any remaining print drivers that could be problematic during the upgrade. 
The following sections describe the behavior if drivers are not uninstalled prior to upgrading to Windows 2000 or the Windows Server 2003 family operating system.
Upgrade Process for Drivers

When upgrading from Windows NT 4.0 to Windows 2000 or later, there are a number of possible actions with respect to printer drivers. Each situation is described in this section.

· Windows NT 4.0 inbox drivers (PCL and PostScript) that shipped with the operating system are upgraded to the new version of these drivers in Windows 2000 or the Windows Server 2003 family. (The same replacement/update occurs when upgrading Windows 2000 Server to the Windows Server 2003 family.)

· IHV drivers (PCL or PostScript) with exact driver model names matching Windows 2000 or the Windows Server 2003 family driver names are upgraded to inbox drivers with no user intervention.

· Drivers that are blocked for stability reasons are not used. Printers that use these drivers are removed during the upgrade process. If a printer is connected directly to a computer and has a recognized Plug and Play ID, Windows searches for a suitable driver. If one is found, the printer is installed during the upgrade as a new printer.

· Drivers that are not blocked and do not have name matches are carried through the upgrade unchanged.

Windows NT 4.0 Inbox Drivers

All Windows NT 4.0 PCL drivers (RASDD) are upgraded to the latest Unidrv drivers as part of the upgrade process. (UNIDRV5 is used for Windows 2000 and UNIDRV5.1 for the Windows Server 2003 family.) PostScript drivers that were shipped with Windows NT 4.0 are upgraded to PostScript version 5.0 in Windows 2000 or PostScript version 5.2 in the Windows Server 2003 family. Both versions 5.0 and 5.2 support PostScript levels 1, 2 and 3.

Windows 2000 Inbox Drivers

All Windows 2000 inbox drivers are updated to the Windows Server 2003 version as well.

Note: Drivers that are changed (updated to a driver with a new name) are no longer associated with the additional drivers that were used on the original server. (Additional drivers are those added through the Additional Drivers option in the Printers dialog box.) After a Windows 2000 or later print server is configured, the additional drivers—such as those for Windows NT as well as Windows 95, Windows 98, and Windows Millennium Edition clients—need to be reinstalled accordingly. The association of additional drivers is done per model, so it is only necessary to install these down-level drivers once per model driver, not for each printer queue.

IHV Drivers with Matching Names

IHV Windows NT 4.0 drivers are upgraded to Windows 2000 or the Windows Server 2003 family drivers with no user intervention if the driver model name matches the existing Windows NT 4.0 driver name. 

In this situation, the IHV driver is treated exactly the same as the Microsoft driver. Due to interaction problems between Windows 2000 drivers and Windows NT 4.0 drivers in Point and Print environments, many IHVs recommends that their Windows NT 4.0 driver be reloaded following the upgrade. This issue applies to users who plan to use Point and Print between Windows NT and Windows 2000, Windows XP, and the Windows Server 2003 family of products. (For more information and supported configurations, see “Point and Print for Windows 2000” later in this paper.)
Blocked IHV Drivers (User Intervention Required)

Microsoft designed the upgrade path from Windows NT 4.0 so that if the new operating system has a newer driver available, the old driver is replaced. If Windows cannot find a newer driver version, and the driver is not identified with any known problems in Windows 2000, Windows XP, or the Windows Server 2003 family of products, the existing driver is used. 

A list of known problematic drivers is maintained in the system file, Printupg.inf. Drivers in this list are not upgraded during the operating system installation. Instead, a newer version of the driver from the IHV must be installed, or an alternate driver selected from the inbox drivers available in Windows 2000 (and later versions of Windows). The information found in Printupg.inf can be helpful in identifying whether a new version from an IHV is blocked or not. Additionally, the Fixprnsrv.exe utility can be used to replace known bad drivers with inbox substitutes if available. If a compatible driver cannot be located and installed, Fixprnsv.exe reports that and refers the user to an IHVs Web site. By running Fixprnsv.exe prior to upgrade, you can identify printers that need to be removed during the upgrade in advance so that sudden service disruptions are avoided.

Note: Drivers are blocked either because Microsoft has determined, through testing, that they cause substantial instability of the operating system, or because the IHV has requested they be blocked based on their own testing and available updates.

Non-Blocked IHV Drivers (No User Intervention Required)

Certain Windows NT 4.0 drivers are not blocked and do not match the driver name of an inbox driver. These drivers are not altered for replaced during the upgrade process. Microsoft recommends using the Fixprnsv.exe utility to identify drivers that should be replaced. For drivers that are not blocked (either because they are not in the Printupg.inf file or because they have a later date than the date in Printupg.inf), Fixprnsv.exe takes no action.

Migrating to Windows 2000
Unlike the previous section, in which print server upgrades were discussed, this section deals with the common practice of deploying a new (replacement) Windows 2000 or Windows  .NET print server to replace an existing Windows NT 4 or Windows 2000 print server. For the purposes of this discussion, the migration process can be used to either replace a print server (move printers from one server to a new server), or to consolidate print servers (moving printers from multiple print servers to a single print server) Administrators have two main methods for moving printers from one Windows print server to another: manual or automated. It is possible to perform a partially-automated migration of printers as well. This is covered in the following sections also.
Manual Print Server Migration

The manual migration process is very straightforward. After you document the current printing environment on the existing Windows print server (that is, the ports, printer names, share names, driver models and versions, and so on), you can recreate each printer manually on the new Windows 2000 print server using the Add Printer Wizard. The advantage to this method is that you can create all of the queues using the latest corporate standards (such as for naming) and the newest driver versions available. The most obvious disadvantage to this method is that it can be very time consuming for large print environments–and tends to be more error-prone than an automated method.

Automated Print Server Migration

Microsoft has developed a utility call Print Migrator. In the first two releases of this utility, printers can be moved from one server to another as long as both servers used the same operating system. With the release of version 3, the following key features will be added:

· Cross-platform support: Print Migrator 3 lets you move printers from a Windows NT 4 print server to Windows 2000 or Windows. NET Server print servers.

· Cluster support: You can migrate printers from a standalone Windows NT 4 or Windows 2000 print server to a clustered print server running Windows 2000 or Windows . NET Server.

· LPR port conversion: During backup and restore operations you can convert LPR ports to standard TCP/IP printer ports.

Clearly, it’s faster and more accurate to back up and restore these printers automatically. It is, however, important to note that the printers are moved to Windows 2000 or Windows  .NET Server without changing their driver versions. That is, drivers previously used on a Windows NT 4.0 print server are created as kernel-mode (version 2) drivers on Windows 2000 or Windows .NET Server. Kernel-mode drivers in use on Windows 2000 are also preserved. As detailed in the “Point and Print” section later in this document, this process provides a much higher level of interoperability with any legacy (Windows NT 4) clients that may still be using print services from a server.

Notes: 

· For more information about the capabilities and limitations of Print Migrator 3.0, see its product documentation. 
· Print Migrator 3.0 is available via the Microsoft Print Server web site.  See Related Links section below for additional information.
Partially-Automated Server Migration Method

Administrators can migrate printers using a combination of the manual and automated methods. There are several scriptable actions supported by Windows 2000, Windows XP and Windows .NET Server that perform some of the necessary tasks. These scripts are documented in the Windows resource kits.
Point and Print for Windows 2000
This section describes the Point and Print feature, explains methods of installing printer drivers and shared printers for Point and Print, and discusses using Point and Print.
Using Printer Drivers and Point and Print

Point and Print refers to the capability of allowing a Windows user to create a connection to a remote printer without providing disks or other installation media. All necessary files and configuration information are automatically downloaded from the print server to the client.

Clients that use the same driver architecture as a print server do not require any additional drivers to be installed on the print server for full support. Other clients require that you install the appropriate driver on the print server so that updates can be downloaded automatically at connection time. For example, a Windows 2000 print server using a version 3 (user-mode) driver for a shared printer does not require any additional drivers to be installed to provide full Point and Print support for Windows 2000 and later clients, because those clients also support the version 3 drivers. However, to vend version 2 drivers for a Windows NT 4.0 client, a Windows 2000 print server requires the appropriate version 2 driver, which can be installed as an using the Additional Drivers option. Other platform architectures, such as Intel x86, Intel IA64 or Alpha, also require specific drivers to be installed. For more information about network printing, including point and Print driver installation, see the Windows Server Resource Kit.

Generally, there are four Point and Print methods commonly used by clients to connect to a shared network printer hosted on a Windows 2000 or later print server:

· UNC path. From the Start menu, choose Run, type \\PrintServer\Printer, and then click OK.

· Add Printer Wizard. Select Network printer in the wizard, and then specify the path to the shared printer.

· Drag and Drop. Use Net View or the Run command from the Start menu to view shared printers on a remote print server; for example, \\PrintServer. Then drag the desired printer icon into the local workstation’s Printers & Faxes folder.

· Double-click. Use Net View of the Run command as above to view shared printers, and then double-click the shared printer icon to install the printer.
Note: Windows 2000 and later operating systems also support command line and scriptable interfaces for printer installation and configuration, such as PRNADMIN.DLL or any Microsoft Visual Basic® scripts that use the Windows Management Instrumentation (WMI) print provider. For more information, see the Windows Server resource kits.
Point and Print from Windows 2000 Professional to Windows 2000 Server
Expected Driver Behavior
In a Point and Print installation, the printer properties and settings from the server are passed to the client machine. This configuration includes settings for installable options and certain job-processing features. Clients have a local cache of printing preferences, which determine how a job is printed. To perform remote administration on the server, in which the actual device settings or global printing preferences are modified, a user must be logged on with credentials that include administrative rights on the remote server. If the user has administrative rights on the server, the server’s printer object can be modified through the Advanced and Device Settings tabs. This functionality does not exist on down-level clients such as Windows 95 or Windows 98.

Point and Print from Windows NT 4.0 to Windows 2000 Server

Expected Driver Behavior
Figure 1. Additional Drivers
Setting up printer drivers on a Windows 2000 server for Point and Print support for Windows NT 4.0 is generally the same as for Windows Server 2003. However, there are a couple of specific differences.

As Figure 1 shows, the Additional Drivers dialog box contains three entries under the Intel environment for Windows 2000 drivers, Windows 2000 or XP, Windows 95, 98 and Me and Windows NT 4.0 or 2000. They differ as follows:
· If Windows 2000 or XP is checked before any additional drivers are loaded, the server is currently running a user-mode driver written specifically for the Windows 2000 or Windows XP platform. That driver cannot be vended to a Windows NT 4.0 client for Point and Print functionality. Microsoft refers to these drivers as version 3 drivers. 

· If Windows NT 4.0 or 2000 is checked, the driver running on the server is a Windows NT 4.0 driver that is running under Windows 2000. Microsoft calls these drivers version 2 (or kernel-mode) drivers. In this case, no additional drivers are required to support Point and Print for Windows NT 4.0 clients along with Windows 2000 or XP client computers.

Server Running Version 3 Driver

When a version 3 printer driver written specifically for the Windows 2000, Windows XP or Windows Server 2003 platform is installed on a server, a Windows NT 4.0 (version 2) driver with the same model name must be installed in order to support Point and Print for Windows NT 4.0 clients. Changes in the internal data structures that were made to the version 3 Unidrv.dll file might cause a problem in sharing or preserving settings between the clients and the server. This problem can be manifested in two primary ways: 
· The Print Server might have new or advanced settings that are simply not visible from a client printer properties dialog box.

· The client properties might not be correctly interpreted by the print server, causing them to be lost. 
As a result, the Point and Print connection allows the client to print but might not allow modification of certain device settings or preferences if they do not match those on the server.

Note: Incompatible data structures can cause certain printer settings—such as Print Text as Graphics or Print Optimization—to be lost between the Windows NT 4.0 and Windows 2000 machines. Additionally, settings such as paper tray assignments and media types might not be preserved between driver models.

Microsoft and Adobe Systems have developed the latest version of the PostScript driver through a joint development program. Adobe has compiled the latest version of the PostScript driver core for Windows NT 4.0 and later versions of Windows. As a result, the same PSCRIPT core code can be run by Windows NT 4.0, Windows 2000, Windows XP, and the Windows Server 2003 family. By using common PostScript minidrivers (.PPD) files, a higher level of interoperability may be obtained. To increase compatibility, Microsoft recommends that PostScript drivers be considered in mixed environments that include Windows NT with Windows 2000 or the Windows Server 2003 family systems. Another benefit of this situation is that Windows 2000 and later systems run version 3 (user-mode) drivers; only the legacy Windows NT 4.0 machines run the version 2 (kernel-mode) printer drivers. Using PostScript version 5.0 and later is recommended.

Server Running Version 2 Driver

When a server has a version 2 driver (Windows NT 4.0) installed as its primary driver, no additional drivers need to be installed to support Point and Print on Windows 2000, Windows XP or Windows NT clients. Further, because the driver being vended to the clients is the same one used by the server, there are virtually no compatibility issues between the Windows Server 2003 server and Windows NT 4.0 clients. After the Version 2 driver is installed on the Windows Server 2003, and the installed printer is shared through the Sharing tab in the Printer Properties dialog box, Windows 2000 and Windows NT 4.0 clients can connect to the shared printer by either method described above.

On the Sharing Tab (accessed through the Additional Drivers button), all drivers listed as Windows NT 4.0 and Windows 2000 are version 2 drivers. 

If driver incompatibility or mismatches cause problems and a PostScript solution is not available, Microsoft recommends using these drivers as a solution to support Point and Print between Windows 2000 (and later versions) and Windows NT. 
If you are unsure about Point-and-Print compatibility among the different versions of Windows operating systems, contact the manufacturer of your print hardware and ask for drivers that work with a Windows Point-and-Print connection.

Point and Print from Other Windows Versions to Windows 2003
Expected Driver Behavior

The behavior for Point and Print from Windows Server 2003 to Windows 95, Windows 98 or Windows Millennium Edition differs from that of Windows NT and later versions. No configuration settings are vended from the server to the client. The client user must configure the driver to match the physical device after installation. Additionally, after a driver is downloaded initially, a Windows 95, Windows 98, or Windows ME client does not receive driver updates from the print server. The same connection methods are available: drag and drop, the Add Printer Wizard, referencing the UNC path, or double-clicking the shared printer icon.
Customer Actions Moving Forward
The methods listed above are intended to provide organizations with the maximum interoperability during transitional periods when clients and print servers are running both Windows Server 2003 and Windows NT.

It is strongly recommended to minimize the transitional period during which your environment mixes Windows NT with Windows Server 2003 or Windows XP clients and servers. The highest levels of network printing functionality and interoperability are achieved in environments with clients and servers running Windows 2000 and later.

To help minimize the impact during migrations and upgrades, try the following:

· Upgrade servers and associated client bases at the same time or close together. In a very large organization, you might not be able to move the entire installed based to a new operating system as quickly as you can upgrade the servers. By targeting specific servers to the user population that most utilizes them, you can move groups of users and their servers together.

· Upgrade device font support in older print hardware and maintain updated drivers from the printer manufacturer. Doing this can help resolve issues related to missing font or character support in many older PCL devices (for example, the Euro symbol).
· Take advantage of the PostScript printer driver architecture whenever possible. See your printer manufacture for Point and Print ”stacks” that contain all the drivers necessary to support mixed clients. (Windows NT 4.0 plus Windows 2000, Windows XP, or Windows Server 2003).
· Allow one server to remain at its current operating-system level, and plan for it to be used by clients that have not yet been upgraded.

· If the impact of interoperability issues is substantial, use version 2 drivers during the transition. Microsoft recommends tracking the printers or print servers that are using version 2 drivers so that they can be upgraded to version 3 drivers after the client migration is complete.

· Use like-model drivers. If you cannot find a version 2 driver for a particular model, check with the printer manufacturer for a compatible driver that achieves the most functionality and quality. Many IHVs provide drivers for a class, series, or family of devices. Using one of these drivers can help if a manufacturer stops producing version 2 drivers for a specific model.

It is also important to note that the Windows Server 2003 family has a local policy that blocks version 2 (kernel-mode) printer drivers from being installed by default. Upon upgrade, existing version 2 drivers are preserved, but an error message appears when an administrator attempts to install new version 2 drivers onto the print server. Installation blocking does not occur when a driver is being installed solely to vend to Windows NT clients. Such a driver is not active on the server but simply shared for the network printing clients, so this action is not blocked. This policy can be disabled using the Local Policy snap-in.

Summary

As described in the preceding sections, the Windows printing model provides flexibility to support a wide variety of operating system versions, printer driver languages (PostScript and PCL), IHV driver customization, and automatic downloading. In some scenarios, these features conflict with each other leading to interoperability problems. Using a common PostScript driver core on the clients and servers prevents most of these issues. For PCL printers, the solution for interoperability issues can be the use of version 2 drivers, which are supported by Windows 2000 and the Windows Server 2003 family to provide legacy compatibility.
Related Links

See the following resources for further information:

· For more information about deployment and management of Windows print servers, see the Windows .NET Server Deployment Guide (not yet available when this paper was published).

· For information about product lifecycles and support schedules, please see the Microsoft Product Cycle information page at: http://www.microsoft.com/windows/lifecycle.asp
· For more information about the Windows Server 200e architecture, see the “Display and Print Devices” sections in the Windows Driver Development Kit at http://www.microsoft.com/ddk
· For more information about Print Migrator, see the Windows .NET Server Resource Kit at: http://www.microsoft.com/windows2000/techinfo/reskit/default.asp
· For more information about the Windows Server 2003 architecture, see the “Display and Print Devices” sections in the Windows Driver Development Kit at http://www.microsoft.com/ddk/
· For more information about connectivity options and support protocols in Windows Server 2003, see Microsoft Windows 2000 Server Resource Kit published by Microsoft Press.

· For additional information about Windows print servers in general, visit the print server Web site at: http://www.microsoft.com/printserver.
· For the latest information about Windows Server 2003, see the Windows 2003 Server Web site at http://www.microsoft.com/windowsserver2003.






