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At some point during your Terminal Server system design you'll remember that your users will probably want to print something sooner or later. Printing is an important
function to users within their Terminal Server sessions, yet it has traditionally been the biggest nightmare for administrators of server-based computing systems. Ideally,
printing from applications via RDP sessions should be no different than printing from any other application. It should be relatively seamless to the users, allowing them to
click the print button within their application, easily select a printer, and quickly receive their printouts.

All server-based computing environments pose unique challenges to printing. This is not due to any Microsoft design flaw, but rather with the way processing occurs in
server-based architectures. Because all application processing occurs on the server, users' print jobs are also created on the server. However, users' printers are usually
located near and configured at their client devices. The process of getting server-generated print jobs to a client-specified printer can be complicated.

On top of that, Windows Server 2003 uses the same printing subsystem that was designed way back in the Windows NT days. The original architects of NT built the
Windows printing engine as a single process meantto run on a single device. This is fine for desktop printing but can lead to problems in server-based computing
environments.

In this chapter, we'll look at how Windows printing works and the printing options that are available when using Terminal Server. We'll also look at what it takes to assign
printers to users when you have dozens or even hundreds of users connecting to the same server. We'll close this chapter with an in-depth case study that examines the
challenges faced by one company's multifaceted printing environment.

+RZ :LQGRZV 3ULQWLQJ :RUNV

Before we explore the challenges of Terminal Server printing and the many solutions, you need to understand how Windows printing works. After all, the actual process by
which a Terminal Server prints is no different than any other Windows computer.

When you look under the hood, there are a surprising number of steps that take place whenever a document is printed. We could write an entire book detailing the exact
printing process that takes place, but to be able to successfully design Terminal Server environments, you just need to know the basics.

The printing process varies slightly depending on whether you're printing to a local printer or a network printer , but the same basic steps take place in each case. Behind
the scenes, there are three phases that take place from the moment you hit the fiprintd button in your application to the moment the finished print job appears on the printer:

A Phase 1. Windows Application.
A Phase 2. Print Spooler.
A Phase 3. Printer (or fiPrint Deviced as Microsoft calls it).

Figure 8.1 The Windows printing process
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When a user requests a printout from a Windows application, the application is responsible for generating its own outputin preparation for printing. This outputincludes
items such as formatting the pages properly and adding page numbers. The application processes its printer output via a Windows subsystem called the Graphics Device
Interface (GDI). The GDI generates the application's output in the form of a metafile that contains data and instructions for the printer. (This metafile is usually referred to as
fiprint data .0)

The preferred format of this print data is Microsoft's own enhanced metafile (EMF format). EMF printdata is preferred over RAW format because EMF processing is less
processor-intensive and it allows for background printing.

EMF files are not printer-specific. An application would generate the same EMF file for a printout no matter what kind of printer itwas printing to. The file is the common
middleman between the application and the printer driver. In order to understand this, let's consider how the following line of text would be printed:

$00 SHRSOH VHHP WR QHHG GDWD SURFHVVLQJ
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The EMF file for this line of text would contain instructions for the printout, including things like the color, font, characters, and the spacing. The EMF file is a vector-based
document thatis verysmall in size.

Once the GDI has written the EMF file to disk, the print data is passed into the Windows print subsystem.

3KDVH B3ULQW 6XEV\VWHP

The Windows printsubsystem performs many printing-related functions. The easiestway to understand whatit does is to break itup into logical steps. This subsystem is
responsible for several tasks:

A Receiving the EMF file from the GDI .

A Determining whether the target printer is a local printer or a network printer .

A Using the print driver to translate the EMF file into the printer's raw format. (At this point the fiprint data o becomes a fiprint job.0)
A Temporarily holding the printjob if the printer is offline or otherwise unavailable.

A Ensuring that the print job is successfully transferred to the printer.

The exact process that takes place depends upon the type of printer thatthe print job is being sentto. A printing component called the fiprint routerd sends print data down
separate paths depending on whether the printer is a network or local printer.

For remote printing, the unprocessed EMF file that was received from the GDI is sentto the printserver to be rendered with the proper print driver.

On the other hand, if the printjob is destined for a local printer, the local print spooler uses the printdrivers to translate the EMF file into the printer's raw data format. This
time-consuming and processor-intensive process is called firendering.0 The rendered print job contains the raw data (printjob) that is specific to the printer. Take another
look at our example:

$00 SHRSOH VHHP WR QHHG GDWD SURFHVVLQJ

In this case, the rendered printjob would contain the printer-specific detailed instructions and formatting needed for printing in the printer's native language. This would
include resolution, paper tray information, form feed data, and the rasterized image of the page. Rendered print jobs varyin size depending on the type of printer and how
well the drivers are written. In most cases, however, the rendered print job files are much larger than the EMF print data files.

Once the printjob is created, the print spooler ensures thatthe file is transferred to the printer.

SKDVH3ULQWHU

In the final printing phase, the printer receives the rendered print job from the print spooler. The printer prints this file regardless of its format. This is why printers will print
garbage if the wrong drivers are used. Using the wrong drivers creates print jobs that are not compatible with the printer. However, the printer doesn't know this and it tries to
printwhatever it receives.

+RZ 7THUPLQDO 6HUYHU 3ULQWLQJ :RUNV

Now that you understand how printing works in standard Windows environments, let's see how printing can be configured in Terminal Server environments. Before we get
too far into the details of Terminal Server printing, we need to firedefined some standard printing terms for the Terminal Server environment.

Even with the infinite number of printing scenarios available in the real world, there are only two major types of printing scenarios available with Terminal Server. All Terminal
Server printing is a variation on one of the following two themes:

A 6HUYHU 3.\8er@WpHrteXs in Terminal Server environments are printers in which the Terminal Server has direct access to the print queue. This can include standard
network printers that are accessible via a \\servername\printerna me share. It can also include printers where the print queue is located locally on a Terminal Server itself,
even including printers that are directly connected to the Terminal Server. Think of server printers as printers that are fiinstalledo on the server .

A &OLHQW 3Tlés@ avephinters that are available to a user's client device before an RDP session is launched. This can include printers that are physically attached to a
client device or printers that are logically mapped th rough the network. Think of these as printers that are finstalledd on the RDP client.

Figure 8.2 The various types of Terminal Server printers
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It's important that you understand the differences between server and client printers in Terminal Server environments. Each type has advantages and disadvantages and is
used or configured differently. For these reasons, we'll look at server printers and client printers separately in this chapter, beginning now with server printers.

6HUYHU 3ULQWHUYV

Afiserver printer 0 is any printer thatis installed on a Terminal Server. In technical terms, this means thatthe server has direct access to the print queue. This printqueue can
be Windows or NetWare, client or server based. Basically, any printer that can be accessed viaa ??FRP SXWHU Q D P HéHatd isQ ¥ekét QrinterH

Aserver printer can also be a printer that has a print queue directly on a Terminal Server. This could be a printer thatis physically connected to a local LPT or USB port of a
server or an IP printer that has a print queue locally on a Terminal Server.

In Terminal Server environments, server printers work just like firegulard printers in traditional environments. Figure 8.3 outlines this process.

Figure 8.3 Server Printers in a Terminal Server environment
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. The user prints from his application running on the Terminal Server.
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. The GDI creates the EMF file on the Terminal Server.
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. The GDI sends the EMF file to the printer subsystem.

N

. The printrouter on the Terminal Server sends the EMF file to the network print server .

5. The network print server receives the EMF file and transfers it to its print spooler. The spooler renders the print job in preparation for printing.

6. The printjob is transferred to a printer port where a print monitor service transfers it to the physical printer.

In most environments, users' network printers are already being mapped via logon scripts or theyre configured as part of a user's roaming profile. In these cases, you don't
really have to do anything special to make them available via Terminal Server sessions. Users can even set up their own network printers if they have the permissions to
connectto them.

In general, you'll notice thatif the printservers are on the same network as the Terminal Servers, then printing performance is excellent. In fact, printing in this type of
environmentis no different than printing in any network environment. This is most often seen when the users, Terminal Servers, and printers are all located in the same
building.

Unfortunately, this server printer performance is notas good in remote environments where the users and printer are located on one side of a WAN and the Terminal Server
is located in another. In such cases, (as shown in Figure 8.4) the voluminous printjobs have to reach the print server over the WAN link which is also shared with all the
RDP session traffic.

Figure 8.4 Server printers are not efficient when the Terminal Servers are remote
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Advantages of Using Server Printers

A Decent performance when the Terminal Server and print server are on the same LAN.

A Reliable.

A Users receive the same printers no matter where they log in.

Disadvantages of Using Server Printers

A Iffifato clients are used, you'll need to set up the printer for the user on the client and the Terminal Server.

A Users must browse the network for printers that are not preco nfigured.

A Printers mustbe manually configured by user or group.

A To get good performance, the print server and the printer must be located on the same LAN as the Terminal Server.

A Users receive the same printers no matter where they log in.
&OLHQW 3ULQWHUYV

In Terminal Server environments, any printer that's available on a user's client device is known as aiclient printer.o Client printers can be printers that are physically attached
to the client device (perhaps via a USB or LPT port) or they can be network printers that were mapped before the user's RDP session started. Either way, Terminal Server
2003 can automatically make client printers available on the server via a user's RDP session. This lets users printto printers that they are familiar with.

Both the RDP ActiveX control (web client) and the full RDC client support printing to client printers. Some third party RDP client software is available for other operating

systems, but their printing capabilities are pretty varied. (These clients are discussed in full in Chapter 10.) For the sake of this chapter we will focus only on the RDP clients
from Microsoft.

+RZ &OLHQW 3RUQWHUYV

Before we can look at how client printers are configured, it's important to understand how client printers are used by Terminal Server.

EULDQPDGGHQ FRP - WKH XOWLPDWH JXLG-
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When a user connects to a Terminal Server, his local RDP client software automatically makes the printers he has installed locally available to him from within his server
session. Itdoes this by dynamically creating printers that printto special printer ports (also dynamically created) that point back to the client device. These printers will have
anamelikei 3SULQWHU QDPH IURP &OLHQ WoikaR ple Lil@xt e OprREB12 (from LAPTOP42) in session 14.0) Furthermore, these printers are
configured on special ports with names like iTS0010 and iTS0020 (as seen from the fiPortsd tab of the printer's property page. Each printer is created with permissions that
allow only that user to print to it.

Technically, power users and administrators can printto any printer, so theyll see all the printers from all users on the server. Regular users, however, will only see their
own printers. When a user needs to printa document from within a Terminal Server application, he invokes the printjob as usual. From within his session, he'll see his
client device's printers listed within the application's printing interface. To the user, these printers look like regular printers. The user has no idea that these printers are
actuallymapped back to his local printers through the RDP protocol.

When the user prints to one of his client printers, the process outlined in Figure 8.5 (next page) takes place.
Figure 8.5 Printing to a client printer attached locally to a client device
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1. The user prints from his application running on the Terminal Server.
2. The GDI creates the EMF file on the Terminal Server.
3. The EMFfile is sent to the print spooler (via the printrouter) on the Terminal Server.

4. If the print drivers for the client printer are load on the Terminal Server, the Terminal Server's print spooler renders the print job. If the p roper drivers are not loaded on the
Terminal Server, the user's printjob cannot be completed.

5. The printjob is sentfrom the Terminal Server to the clientdevice via a printing virtual channel as part of the RDP protoco |.

6. The client device receives the printjob. Because the server had the printdrivers loaded for the client's printer, the printjob is rendered specifically for the client's printer,
and the clientdevice's local printer subsystem can immediately process the job and send itto the printer.

Upon looking at the client printing process in Figure 8.5, you can probably see that there is the potential for a severe performance problem. The raw printjob is usually quite
large, and it can take a long time to transmitto the client's printer, especially if the user is connected via a dial-up line. Additionally, the performance of the RDP session can
be degraded because bandwidth is being consumed by the print job thatis being sent to the client.

Now consider what happens when printing to a client network printer . (Remember that a client network printer is a network printer thatwas mapped from the user's client
workstation before their session with the Terminal Server was started.)

Conceptually, this process is similar to printing to a locally-attached client printer. However, since this is a network printer , the client must take the additional step of
sending the print job to the network print server once it's received from the Terminal Server. Figure 8.6 outlines this process.

Figure 8.6 Terminal Server printing to a client network printer
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1. The user prints from his application running on the Terminal Server.

2. The GDI creates the EMF file on the Terminal Server.

3. Since the printer is a client-mapped printer, the print job is rendered on the Terminal Server.

4. The Terminal Server sends the print job to the mapped port through the printing virtual channel of the RDP protocol.
5. The client device receives the print job and forwards it to the network print server.

6. The printserver receives the print job and sends it to the printer.
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At first glance you might wonder why Terminal Server is not smart enough to printdirectly to the network print server. It would seem that doing so would alleviate the need for
the EMF file to travel down from the server to the client and back. Unfortunately, in reality, this is not feasible. For example, there can be situations where the print server from
Figure 8.6 is only available to the client device and not to the Terminal Server., or maybe there's a firewall on the network that only allows RDP traffic on port 3389 through.

Regardless of the specifics of a situation, the folks at Microsoft who designed Windows knew that they couldn't guarantee that Terminal Server had access to the print
server. Therefore, they had to take the lowest common denominator and send the printjobs down to the client, even if that meant thatin some cases the client turned
around and sent the print jobs right back up to the server.

Of course an easy way to combat this potential inefficiency would be to simply map the network printer from within the user's Terminal Server session, thereby allowing the
server to send the printjob directly to the network print server. Sound familiar? It should, because this would be the exact description of a server printer as outlined back in
Figure 8.3.

Another way to combat this inefficiency would be to use a third-party printing product, as discussed later in this chapter.

In addition to the performance issues, there's one more potential downside to using client printers. As you saw in Figures 8.5 and 8.6, a user's printjob is initiated on the
Terminal Server when client printer mappings are used. Because of this, the V H U Neldd$ to have the necessary drivers installed for the client's printer so that it can create
the print job. After all, it's the server that will be creating printjobs from user sessions, not the client device.

If you're lucking enough to have an environmentin which your users have only a few different types of printers, then this might not be a problem. However, if you have
hundreds of users with hundreds of different printers, installing and configuring printer drivers on your Terminal Servers can be a nightmare. We'll study the use and
management of printer drivers on Terminal Servers a bit later in this chapter.

Another downside to using client printers in Terminal Server environments is thatin order for a user to be able to use a printer, it must (by definition) be installed and
configured locally on their client device. If your users have a lot of printers already configured on their workstations, then this might be okay. However, this could also be the
exact opposite of what you're trying to do by using Terminal Server. Most likely, you wantto move away from having to configure things on individual users' workstations. If a
user installs, deletes, or otherwise modifies their local workstation printers (not your problem), it will affect how they print from their Terminal Server session (definitely your
problem).

Advantages of Printing with Mapped Client Printers

A Seamless connection of printers.

A Users see printers that they are familiar with.

A Al supported local printers are available.

A Quick setup for e xisting client printers.

Disadvantages of Printing with Mapped Client Printers

A Poor print performance.

A Bandwidth intensive.

A Printjobs must be rendered on the server, which is processor-intensive.

A Printer drivers mustbe installed on the Terminal Server.

A Printers mustbe installed and configured on local clients.

A User s can update, modify, or delete their local printers, directlyimpacting the client printer mappings.
(QDEOLQJ &OLHQ@X\sSBUQGWH U

By definition, client printers are already set up and configured on the client devices, so there is nothing else that you need to do there. All client printer mapping configuration
is done on your Terminal Servers. From a high level, allowing users to print to their client printers involves two steps:

1. Install the printer drivers on your Terminal Servers.

2. Configure your servers to use client printers.
6WHS ,QVWDOO 3ULQWHU '"ULYHUV

Since client printers will only work when the printer drivers are installed on the Terminal Server, the first thing you need to do when using client printers is make sure thatthe
proper drivers are installed on your server. In the real world, there are manyissues associated with the installation and management of printer drivers on Terminal Servers.
We'll look atthe specific details in the iManaging Printer Driverso section of this chapter.

6WHS &RQILIXUH WKH 7THUPLQDO 6HUYHU WR &RQQHFW &OLHQW 3ULQWHUYV

After the printer drivers are installed, you need to configure your Terminal Server to connect clients' printers when their RDP sessions are started. To do this, you'll have to
configure Terminal Server permissions, the RDP connection listener, and the user's domain account properties.

6WHS $ 9HULI\ 7HUPLQDO 6HUYHU 3HUPLVVLRQV IRU 3ULQWLQJ

In order for users to be able to print on a Terminal Server, users will need Read, Write, Execute, and List Folder Contents access to the printspooler's directory,
6\VWHP5RRW ?6\V W H BvertbdihRh@se are not the default settings for Windows Server 2003 fiout of the box,0 these settings have been a Terminal Senices
best practice since the beginning of Terminal Services.

6WHS % O9HULI\ 5'3 /LVWHQHU &RQILIJXUDWLRQ IRU &0OLHQW 3ULQWHU 8VH

With the Terminal Services Configuration tool, you can configure the client printer options for all users that use a particular connection. In the ficlient settingso tab section of
the connection properties, make sure that the iWindows printer mappingd and i LPT port mappingd boxes are Q RMécked in the fiDisable the followingd section. Obviously,
checking either one of these boxes will prevent client printers from being mapped.

Also, if the ilUse connection settings from user settingso option is checked, then you will need to verify that the user's account is properly configured for client printer
mapping.

Instead of configuring these options as an RDP connection property on each server, you can apply them via a GPO . (See Chapter 6 for more information about GPOs.)
These client printer mapping properties can be found within a GPO via the following path:

Computer Configuration\Administrative Templates\ Windows Components\ Terminal Services\Client Server Data Redirection
The settings configured here will then apply to any Windows 2003 Terminal Server thatis in an OU where this GPO has been applied.

6WHS & &RQILJXUH 8VHU $FFRXQW 6HWWLQJV

You can also configure client printer connection settings on a user-by-user basis. In Active Directory environments, the client printer mapping properties are part of the
user's AD object (Active Directory Users and Computers | User Object | Environment Tab).

Selecting iConnect Client Printers at Logono will cause the user's client printer to automatically be created when they log onto a Terminal Server. When the user logs off and
all his print jobs hawve printed, the printer is automatically deleted. If you do not set the iConnect Client Printers at Logono option, a user will still be able to manuallymap to

EULDQPDGGHQ FRP - WKH XOWLPDWH JXLG-




7KH 8OWLPDWH *XLGH WR 7THUPLQDO 6HUYHU 3-

his client printer, itjust will not be created for him automatically.

ULQWHU 'ULYHU B3UREOHPV ZKHQ 8VLQJ &OLHQW 3ULQWHU 0DSSLQJ

Remember that your Terminal Server must have the proper printer drivers installed for users to be able to printto their client printers since the print jobs are rendered and
spooled on the server.

Atfirst glance, this doesn't seem like itwould be too much of a problem. However, there can be complications. For example, how does a Terminal Server know if it has the
proper driver installed for a user's client printers?

When a user with client printer mapping enabled starts a Terminal Server session, the server checks the driver names of the printers install on the user's clientdevice. It
then looks at all the names of the drivers that are installed on the server. If the two names are the same, the server knows thatit has the appropriate drivers installed to
support that printer and the printer is automatically mapped for that user's session. However, if there's not an exact match, then that printer is skipped and the Terminal
Server moves on to the next client printer.

For example, ifthe Terminal server has a driver installed called iHP OfficeJet 40xi0 and the RDP client has a printer installed that uses a driver called iHP OfficeJet 40xi,0 the
server will know thatthere's a match. However, if the client has a printer thatuses a driver called iHP DeskJet 500,0 then obviously the server knows that there is nota
match.

This works fine in when Windows 2000 and Windows XP clients connectto Windows 2000/2003 Terminal Servers. Since all these platforms use the same printer drivers ,
the names of the drivers are guaranteed to match. However, this leads to an interesting situation if your client devices are running anything prior to Windows 2000, including
ME, 98, 95, or NT. The problem arises from the fact that the same printer driver written for two different versions of Windows doesn't necessarily use the exact same printer
driver names. For example, the Windows 95/98 version of the driver for a LaserJet 5P printer is named fiHewlett Packard LaserJet 5P,0 while that printer's Windows
2000/XP/2003 driver is named iHP LaserJet 5P.0 To humans, these two names are the same, but to Terminal Server, the fact thatthe client's printer uses a driver that starts
with iHewlett Packardo and the server's driver starts with iHP0 means that the server thinks these two names are different. To a Terminal Server, these two names are no
more similar than the names fiHP LaserJet 5P and fiTandy LP-1000.6

In the situation of a client connecting from Windows 98 with an HP LaserJet 5P printer attached, the server would not map that printerdeven if it had the proper drivers
installed®since the printdrivers ' names didn't match.

"RUNDURXQG 6ROXWLRQ &WILHOW WK BHWDHEBLQJ

To address this, it's possible for you to correlate the names of printer drivers on your server with the names of printer drivers on your users' clients. For example, you can tell
the server that the client print driver iHewlett Packard LaserJet 5P is the same as the server print driver iHP LaserJet5P.0 Keep in mind that you only need to do this if (1)
you are using client printer mappings and (2) your clients are not running Windows 2000 or Windows XP.

In order to enable printer driver mapping, you need to place a file on your Terminal Server that contains the pairs of client and server driver names. In previous versions of
Terminal Server, this was done via a mapping file calledi ZWV X S bi€zate@ihthe VI\VWHP URRW ?\oldewHoRevér, this file does not exist by defaultin Windows
Server 2003, and Windows does not look for it.

To create a mapping file in Windows 2003, you mustadd two registry values:

. H\HKLM\SYSTEM\CurrentControlSet\
Control\Terminal Server\Wds\rdpwd

7\S RREG_SZ
9 D O RriterMappingINFName
' D Wilame of the .INF file that contains printer driver name mappings. (For example, c:\winnt\infiprintsubs.inf)

. H\HKLM\SYSTEM\CurrentControlSet\
Control\Terminal Server\Wds\rdpwd

7\S REG_SzZ
9 D O RritterMappingINFSection
' D Wllame of the section in the .INF file that contains the actual mappings. (For example: Printers)

Once you've finished adding your registry entries you should restart the spooler service or reboot the Terminal Server to allow these changes to take effect. After you add the
new registry values, you'll need to create an .INF file that includes the driver names you want to use for client-side to server-side mappings. You file will look something like
this:

;PRINTSUBS.INF
;This file contains Mappings for Client driver to Server driver printer connections
[Printers]

;"Client Printer Driver Name" =" Server Printer Drive Name"

"Hewlett Packard LaserJet 5P" = "HP LaserJet 5P"

You can create this file with Notepad and save itwithin an .INF filename extension in the %SystemRo0t%\System 32\ directory. Using this example, you would specify the
printsubs.inffile name that you just created in the PrinterMappingINFName registry value and "Printers" in the PrinterMappingINFSection registry value.

The printer driver names you place in this file are case sensitive and space sensitive. Basically, everything between the quotation marks must match the printer name
H [ D F.\WOnith many .INF files, the leading semicolon (;) indicates thatthe line is a comment and should be ignored. When you use this file, be aware that you can have
more than one client printer mapped to a single server printdriver.

Creating a printer driver mapping file is more of an art than a science. Fortunately, the some very kind people run a website called www.printingsupport.com . This site has
downloadable printer mapping files that you can use in your environment.

Once you get your mapping file created, you'll need to make sure thatitexists on every Terminal Server where you want these printer driver mappings to be applied. Keep in
mind that this mapping file merelytells the server which of its already installed drivers correlate to client printer drivers . You'll also need to install the actual printer drivers on
your Terminal Server when you use this file.

If your .INF mapping file contains any syntax errors (other than a misspelled driver name inside the quotes), you may receive the following messages in the event log:
(YHQW (UURU SURFHMVWRH QVOHURQWKE@IVI\VWHP LV FRUUXSW \RX FDQ UHVWRUH LW IURP WKH LQVWDOODWL

This message is misleading since itrefers to fintprint.infd and not your custom filename. This error usually means that the custom .INF file that the system is processing
has errors in it. The most common error is that you will create a custom mapping file with no entries in it. You new .INF file must have at least one mapping in its printer
name mapping section and the lines containing your mappings must not start with a semicolon. If the custom .INF file has a blank name-mapping section, you'll receive the
Event 1110 errors in the eventlog.

JLQGLQJ WKH ([DFW 3ULQWHU 'ULYHU 1DPHV
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In order to be able to map printer drivers between your Terminal Server and clients, you need to know the exact printer driver name for both the server and the client. You can
get this information from the printer properties dialog box (Right-click Printer | Properties). On Windows 9x computers, the driver is listed in the fiPrint using the following
driverd box. On Windows 2003 servers the driver boxis on the iAdvancedo tab. Because the name of the printer driver can vary on the workstation depending on the platform,
make sure you have the right driver name for the each client platform thatis being used. For example, if you see fiHP LaserJet 4000 Series PCL 5/5e,0 be sure to note all the
punctuation, spaces, and case sensitivity.

If you already have the driver installed on your Terminal Server, but you do not have a printer installed where you can check the properties, you can always view the driver
name from the list of drivers installed on the server. Justopen the Printers appletin control panel and use the fiDriverso tab from the File | Server Proprieties applet. This will
show you a complete list of drivers installed on your Terminal Server.

Once the driver names have been added to your mapping file, your users will be able to print to their client printers from Terminal Server sessions. You do not have to reboot
your server after you change the mapping file. Simply log the user off and then back on.

6HTXHQFLQJ RI &OLHQW 3ULQWHU 'ULYHU 0 DSSLQJ

When a user with client printers logs on to a Terminal Server, the server goes through several steps to tryto find an appropriate printer driver to use:
1. The list of the client's local printers is enumerated from the registry.

2. The server queries the printer driver string names on the client.

3. The server looks for the client printer driver name in the printer driver mapping .INF file.

4. If no match is found, the server looks for a driver name match in the [Previous Names] section of built-ini QWS U L@V LQ |

5. If the server still cannot find any mapping information, it checks to see if the driver is already installed. To do this, itlooks at
+./0?6\VWHP?&XUUHQW&RQWURG6HW?&RQWURO?3ULQWXM¥IMRQPHQWV?:LQGRZV 17 [ ?2'ULYHUV?

6. Ifitcan't fi nd the printer driver information in the registry, that means that the printer driver is not installed. As a last resort, the server will check to see if the client's printer
is one of the hundreds of standard printers that are available with Windows. To do this, it goes back to the built-in Q W S U fil@aid loQks in the >0D Q X | D Fs\atkod .Hf &l @
match is found, the server automatically installs the driver by extracting in from the built-in 'U L Y H Uil& Ddated inthe VA\VWHPURRW ?'ULY Hidlderdf#kdd ? L
server.

7.0nce any of these steps is successful, the server creates a dynamic printer port that maps back to the real printer on the user's client device. This portis mapped through
an RDP virtual channel . Then, the server creates a printer object with the appropriate permissions (and using the appropriate drivers) for the user.

8. Ifthe server is not able to find an appropriate driver using any of the previous methods, then the client's printer is not mapped for the session and an event that states that
the printer could not be redirected is written to the event log.

9. The server starts this entire process over again for the next printer on the client's list.

In general, Terminal Server 2003's printer driver installation process works fairly well. There used to be problems with incompatible drivers getting installed and crashing
the server, but that hasn'treally been a problem since the NT 4 days. (Back then, a lot of regular drivers would blue screen the server if multiple users tried to print at the
same time. Ouch!)

/ILPLWLQJ WKH 1XPEHU RI '"ULYHUV ,QVWDOOHG

One of the big concerns that many administrators have is the number of printer drivers that are installed on their servers. Since users with all types of printers cause drivers
to be installed on the Terminal Server, the server will need to manage a lot of drivers. This can be a problem whenever client printers are used, regardless of the client
operating system. (Remember that the mapping file is helpful when using older clients, but even new Windows XP clients still cause printer drivers to getinstalled on your
Terminal Servers.)

In order to preventtoo many drivers from getting installed on your server, there are two options thatyou can implement:
A Map multiple client printer drivers to a single server driver.
A Use a third-partyiidriverlesso printing solution (discussed later).

Let's look at how we can use the printer driver mapping .INF file to control the number of drivers that are installed on a Terminal Server. Thinking back to the previous
description of this file, you'll remember that it can contain multiple client driver entries for a single server driver. This means that you can use a single printer driver on your
server to support dozens (or even hundreds) of different client printer models. For example, its widely known that many LaserJetdrivers will work with other LaserJet
printers. You might decide that you want all client printers called HP LaserJet4, HP LaserJet 4M, HP LaserJet4 Plus, HP LaserJet4M Plus, HP LaserJet 4L, and HP
LaserJet 4ML to use the same fiHP LaserJet 40 driver. This will let you provide a single server driver for six different printer models. To do this, you could configure your .INF
mapping file to look like this:

[Printers]

;"Client Printer Driver Name" =" Server Printer Drive Name"
"HP LaserJet4M' = "HP LaserJet 4"

"HP LaserJet4 Plus"="HP LaserJet 4"

"HP LaserJet4MPlus" ="HP LaserJet4"

"HP LaserJet4L" ="HP LaserJet4"

"HP LaserJet4ML" = "HP LaserJet 4"

In fact, HP has a completelyfigenericd LaserJet driver (called iHP LaserJet) thatyou could use for every single LaserJet printer, and a generic DeskJet driver (called iHP
DeskJetd) that you could use for every single DeskJet printer. Adding all these entries to your .INF file would allow you to support hundreds of different types of printers with
only two differentdrivers.

You can also use these fialternate printer mappingso to map a driver from one vendor to support a printer from another vendor. In addition to having fewer drivers to support
on your servers, this can also lead to a potential performance gain. This can happen because the spooled print file, which is transmitted down the RDP stream to the RDP
client, is created with the printer driver. All printer drivers are not created equal. Some printer drivers are very efficientand create very efficient spool files. This is usually the
case with name-brand printers. However, the whole reason thatwe need to use client printer mapping in the first place is because we, as administrators, do not have
control over the printers that our users have connected locally to their clients. They probably didn't buy the name brand printer that we recommended. Instead, they bought
the cheapest $25 printer that they could find at Walmart. These printers tend to have veryinefficient drivers, which means that they can easily create spooled print files that
are several megabytes per page. (To be fair, the people who created these drivers probably never imagined that anyone would actually want to transmit the spooled print
files across a slow network.)

To combatthis, you can usually find alternate drivers that work for some printers that are much more efficient than the printer's native drivers. You can also use alternate
black-and-white drivers for color printers. By definition, black-and-white drivers will produce smaller spool files since theyre monochrome instead of full color. Of course,
your users will not be able to printin color, but monochrome printing is better than nothing.

All this alternate printer driver mapping leads to one question: Which drivers can successfully be substituted for which printers?

Of course you can find out by trial and error on your own, but most likely you have better ways to spend your time. Fortunately, the Internet is full of free resources like
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www.printingsupport.com whose sole purpose is to provide printer driver mapping information for Terminal Server administrators.

The onlyreal drawback to using alternate printer driver mapping is that some of the functionality of the original printer driver on the Terminal Server may not work on the
printer. These functions are usually minor, like multiple paper tray settings, stapling, or duplexing options.

Advantages of Alternate Printer Driver Mapping

A Allows u sers to print to printers whose native drivers are not supported.

A Controls the total number of printer drivers in your server farm.

A Allows you to substitute efficient printer drivers for inefficient ones.

Disadvantages of Aiternate Printer Driver Mappi ng

A Some printer functionality could be lost by using alternate drivers.

A You need to figure out which alternate drivers work for each printer.

A You must manually map the generic driver to the exact name of every driver itis to replace.

A Ifyou make t his change on one server, it needs to propagate to the other servers.

,PSURYLQJ WKH 3HUKBROJIAHDDW B RRUIQWLQJ

As discussed previously, the architecture behind the use of client printers is fundamentally inefficient since large spooled print jobs mustbe sent via the RDP stream to the
client to be printed. Even though some of the other printing methods (such as server printers) are much more efficientthan using client printers, the convenience of client
printers is a compelling reason to use them. Because of this, there are some aspects of their performance that can be addressed, including:

A Reducing the DPI of the printers.

A Implementing a third party printing solution.
5HGXFLQJ WKH 3ULQWHU '3, 6HWWLQJV

Because the entire spooled printjob must be sent to the clientwhen client printer mapping is enabled, users with slow connections may see degraded session
performance. This amount of degradation is generally proportional to the size of the printjob being sent. Therefore, reducing the size of the print job reduces the impact
printing has on the client session. By reducing the DPI of the printer from 600 DPI to 300 DPI, you essentially reduce the printjob size by 75%.

Of course an additional benefit of this is that print jobs finish faster since the amount of data being transmitted is smaller. The drawback to this is that jobs that require a
high resolution will look figrainyd and this will not be acceptable to some users. For normal text, however, 300 DPl is just fine.

Advantages of changing Printer DPI settings

A Increases overall RDP session performance while printing, especially over slow connections.
A Can possibly speed up printing.

Disadvantages of changing Printer DPI settings

A Documents requiring a high-resolu tion may look grainy.

ODQDJLQJ 3ULQWHU 'ULYHUYV

Whether you use client-mapped printers or server printers, you'll need to have printer drivers installed on each of your Terminal Servers. Consequently, you will need to
spend some time thinking about how to manage those printer drivers. Before we address this issue, however, let's look at what printer drivers really are, how they work, and
how theyre stored on Windows senvers.

+RZ :LQGRZV 3UUQWHIWYV' :RUN

Fundamentally, Windows printer drivers translate print jobs from an enhanced metafile format, which is printer-independent, into the native language that can be understood
by a printer. This is why a printer prints garbage when you use the wrong driver. Printer drivers need to be installed and registered on a computer before they can be used.

Two things happen when you install a printer driver onto a Terminal Server or Windows 2000 server. First, the necessary printer driver files are copied from the source
location to the server. The server stores printer driver filesinthe  VIVWHPURRW ?V\VWHP ?VSR R@®EG M thi ddthytAei 4 [ 2 signifies an Intel
Windows 32-bit platform, and the fi 0 signifies the version of the printer driver (3 = Windows 2000/XP/2003).

Second, the driver's details are written to the registryin this path: +./0?6\VWHP?& XUUHQW&RQWUROG6HW?&RQWURO?3ULQW? (QY IShR®PIHQWV 7
to the file path, a Version-3 key means that the driver is a Windows 2000/XP/2003 driver.

User's individual printer settings, such as print, duplexing, and paper tray options, are stored inthe +.& 8 ? 3 U L @Ysithyk¥y. These settings are user-specific and stored
in their profile, just like any other customized Windows settings.

,QVWDOOLQWHU 'ULYHUYV
Installing print drivers onto a Terminal Server is no different than installing printer drivers onto any Windows computer.

The easiestwayto install a driver without actuallyinstalling a printer is via the fiPrinters and Faxeso applet. (Start | Printers and Faxes | File Menu | Server Properties |
fiDriverso tab | iAddo button) On a Terminal Server, it's only necessaryto add the Windows 2000/XP/2003 version of the driver, since you're only installing the driver so you can
printfrom server sessions.

If you have a lot of drivers to install, you can script the process using U X Q G O Qo cal {Hé printui.dll (the Printer Properties User Interface).

If you're only using printers whose drivers are built-in to Windows 2003 (via the i G U L Y Hifile=dsEussed previously) then you don't really have to worry about driver
installation since the process is automatic when the printer is installed. However, if you have a number of drivers that are not part of the Windows 2003 install, you can script
the following command to install a large number of printer drivers at once:

rundll32 printui.dll,PrintUIEntryfia/m " "ULYHU IMBAnte"A/" OSOHUVLRQ RIf GABIRYHIFH?SULQW LQI

To use this command, replace 'UL YH U X driver's name as itappears in the .INF file, replace 9H UV LR Q Rwiththe Wlatform for which it was written, (generally
Windows 2000 or XP) and replace the ??6 R X U F H %v@Hthe@Bith &r@ LINF filename for the printer driver. For more information on using rundll32.exe for installing and
removing printers and drivers,runi UXQ G OO SULQXL G @én 3 cdn@nahd pfémptuNVhen using this command, note thatthere is a comma with is no space
between the word SUL Q Xriid GOIOQ W8, (QWU\

SHPRYLDUUWLQWHU 'ULYHUV

When you delete a printer from the fiPrinterso folder on one of your Terminal Servers, the drivers are not uninstalled from the server. This can be a problem if you've identified
thata certain printer driver causes problems, since you need to be able to remove that driver from the server to prevent clients from using it.

Fortunately, the Printers and Faxes appletin Windows 2003 (and 2000) can also be used to remove drivers from your Terminal Server. (Start | Printers and Faxes | File Menu
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| Server Properties | fiDriverso tab | iRemoved button) Of course this will only remove the driver if no printers are currently using it.

Alternately, you can also use the firundll320 command we used previously to remove the print driver. All that is required is the modification of a couple of switches. The cool
thing about using the rundll32 method is that it can even be done from remote machines. Here are some examples of how to use the command line to remove a local driver
and a driver from a remote server.

To remove a driver from a machine you are logged into:

rundlI32 printui.dll,PrintUIEntry /dd /m "HP DeskJet 500" /h "Intel" /v "Windows 2000"

To remove a driver from a remote machine:

rundlI32 printui.dil,PrintUIEntry /dd /c\Computername /m "HP DeskJet 500" /h "Intel" /v "Windows 2000"
Make sure to replace & R P S X W H WithEhe hame of the server you are removing the driver from.

If all else fails (which unfortunately still happens, even with Windows 2003), you can manually remove a printer driver and all traces of its existence by following this
procedure:

1. If you haven't done so already, remove the printer by deleting it form the fiPrinterso folder.
2. Stop the spooler service .

3. Browse to the following registrylocation: +./0?6\VWHP? &XUUHQW&RQWUROB6HW?&RQWURO?3ULQW?(Q YWwH¢R QiFPtHQMEWAAMRERZV 17 [
driver (2 =NT 4.0, 3 = Windows 2000/2003).

4. Note the names of the files listed.
5. Remove the registrykey \RXUSULQWHUGULYHU

6. Delete the referenced driver files from the VA\VWHPURRW ? VA\VWHP ? VS RRIG?.G il NaveUniRigle fri riidrs installed, you maywantto copythe driver
files to a temp orary location before you delete them outright, because many similar types of printers use the same driver files.

7. If you're not able to delete the files, you will need to disable the spooler, reboot, and delete the files again. After you do this, reset the spooler to lautomatico startup.

8. After the printdrivers have been removed, you should reboot the server.
:KDW GULYHU GRHV D 3ULQWHU 8VH"

Occasionally you will need to figure outwhich drivers a printer uses thatyou haven'tinstalled yet. This is especially handy if you allow your Terminal Server to automatically
install any needed printer drivers .

Every Windows 2000 and Windows 2003 server has a imaster listd of default printers that it supports and the drivers that each printer needs. That master listis stored in the
VIVWHPURRW ?L @ée?QuWeanbpéh\this i@ lin a text editor to see which drivers each printer will request. 1 W S U LiQodvWgahigt by manufacturer, with individual
printers and their drivers listed under the manufacturer's section, as shown below.

[HP]

fiHP 2000C6 = HPV2000C.GPD.ICM

ULQWHU DQG 'ULYHU 5HSOLFDWLRQ

One of the printing-related challenges that you'll face as an administrator of a multiple server environment is that each Terminal Server maintains its own list of configured
printers and locally installed print drivers . Each Terminal Server is completely unaware of the printer configuration and installed drivers of the other Terminal Servers.

Further complicating this is that as an administrator, you'll have no idea whether a printer driver has been updated or installed unless you view each server and driver
individually.

In addition to this, server printers and their configurations are stored locally on each server and mustbe added, removed, or modified on every server to maintain a
consistentenvironment. This leads to a management nightmare in environments with hundreds different client printers.

In aload-balanced or clustered server environment, each server must be configured identically. This means that drivers, printers, and printer configurations should match
on all servers in the cluster. Doing this manuallyin a server cluster of 5 servers with 100 printers would be extremelytime consuming. Now imagine those same printers in
a 20- or 30-server cluster, and you'll quickly realize that you need a better way to manage drivers.

There are really only a couple of ways to get both the Windows printdrivers and the server printers you have created on a Terminal Server to other servers:
A Replication using Print Migrator.

A Manual replication.

A Use a third-party printer managementtool (discussed later in this chapter).

OHWKRG 8VYILQW OLJUDWRU WR 5HSOLFDWH 'ULYHUV

Print Migrator is a tool from Microsoft that can be used to replicate printer drivers between servers. (Since Microsoftis always changing things on their website, the easiest
way to find this tool is to do a search on Microsoft.com for fiPrint Migrator.0 The version discussed here is 3.1.)

Printer Migrator allows you to back up printers, printqueues, ports, printer drivers , and printer shares to a .cab file. You can then restore the settings of that.cab file to
another server. You can even use this tool to migrate printers between different versions of Terminal Server.

Advantages of Print Migrator Replication

A Drivers and settings can be replicated to remote servers.

A Drivers can be repl icated from network print servers to Terminal servers.

A Print Migrator can be command-line driven, allowing you to scriptand schedule it with the command scheduler. (Run printmig /? for a list of command-line options.)
A This too is really easyto use.

D isadvantages of Print Migrator Replication

A Migration must be manually invoked.

A The spooler senice is stopped while this tool is used.

A Since this tool packages drivers into the CAB file, the CAB file can become quite large.

A Target Terminal Servers must be placed into fiinstalld mode.

OHWKRG 0ODQXDO 3ULQW 'ULYHU 5HSOLFDWLRQ

EULDQPDGGHQ FRP - WKH XOWLPDWH JXLG-



7KH 8OWLPDWH *XLGH WR 7THUPLQDO 6HUYHU 3-

The other option for replicating printer drivers is to do it manually. You must manuallyinstall or copy all of the needed printer drivers onto each of your Terminal servers.
Advantages of Manual Print Driver Replication

A No learning curve.

A Allows you to install different printer drivers to different servers.

A Works well in small environments with only a few drivers.

Disadvantages of Manual Print Driver Replication

A Drivers mustbe manuallyinstalled onto each Terminal server.

&RQILIXULQJ 3ULQWHUV IRU 8VHUV

Now that you've completed the work needed to ensure that various printers will be available to the users on your Terminal Servers, you need to provide a method for users to
access their printers. This is easyif you're using client mapped printers because the printers are automatically created for the users.

However, client printers aren't always an option in the real world, so server printers must be used. When using server printers, you need to think about how your users will
access these printers. Will you assign certain printers to certain users? If so, how will you do this? Maybe you want to allow all users to be able to use all printers? If this is
the case, how will users know which printers they should use? We'll look at two strategies to answer these questions:

A Assigning printers to users.

A Methods of letting users choose their own printers.

$VVLIQLQJ 3ULQWHUV WR 8VHUV

Once you decide that you would like to control which printers your users are able to print to, you need to determine how to provide that access. Setting permissions on
printers is important, but permissions alone won't configure a printer for a user. For example, if you want the user fibriand to printto the ?? SUL Q WH U V H ptiviterly6u D V
can editthe properties of that print queue and grantiibriand print permissions. However, how will Brian know how to access that printer? Is he smart enough to be able to
browse the network to the ?? S U L Q ¥8M puté &htlthen selectthe 1D VW @rindéi? Most likely, if you decide that Brian should use the ??S UL Q WV H U Nrihtdr?ydd VW
need a way to assign that printer to him so that when he selects fiprintd from a Terminal Server application, the ?? S UL Q WV H U jritgrzhowsWiiimhisHplinter list.

There are three methods thatyou can use to assign server-based printers to users:
A Map printers in users'logon scripts.
A Map printers as part of a user's profile and policy settings.

A Install the printer locally on the server and configure its permissions.

OHWKRG &RQIZUXKQWRIUYV YLD /RIRQ 6FULSWV

One of the mosttried-and-true methods of making printers available to users is to map them via a logon script. (Logon scripts were covered in detail back in Chapter 6.)
When it comes to printing, there are a few different ways that you can use logon scripts to map users' printers.

One of the cool things about using logon scripts to map printers is that you can incorporate conditional branching into the scripts based on a user's group membership.
That way, you can give a user access to a printer simply by adding them to the appropriate Windows group. You can even setthe permissions of a printer based on the
same user group.

&RPPDQG /LQH 3ULQWHU 0DSSLQJ

You can use the same firundll320 from the printer drivers section of this chapter to map user connections to network printers. (This method replaces the older, less-flexible i
FRQ S UWitiktfHTo do this, add the following line to a logon script:

rundl32 printui.dll,PrintUIEntry /in \ S U L Q WWVHUWLYQHWH U

Again, make sure that you have a comma with no space between the words i SU L Q Waht iG0O DQ W 8 .p (fQudh\add this command multiple times in a scriptif you
need to map multiple printers.

0ODSSLQJ 3ULQWHUV ZLWK .L[WDUW

If you've chosen to use Kixtart as the language for your logon scripts, you can use its own native capabilities to connectto network printers. For example, the following Kixtart
code checks to see whether the useris intheii 3UL Q WH U * U RWiSdo@<$drbup. If he is, itadds the ??SUL Q WV H U {riterzbbrétiidd Brididess it to be the default
printer for the user.

ifingroup(iPrinterGroupNamed)
addprinterconnection (f\\printserver\fastlasero)
setdefaultprinter (\\printserver\fastlasero)
endif

Many Terminal Server administrators use code like this, adding this code segment for each printer in the environment. This can allow them to create an all-encompassing
logon script that maps the proper printers based on users' group memberships.

Advantages of Assigning Printers with Logon Scripts

A You can assign printers on a per-user or per-group basis.

A You can assign different printers for different s ervers.

A Logon scripts can be used in many different ways.

Disadvantages of Assigning Printers with Logon Scripts

A Requires knowledge of the logon script language.

OHWKRG &RQILIXULQJ BULQWHUYV YLD 8VHU 3URILOHV

Another option for ensuring that users can easily access their printers is to use roaming profiles. By doing so, your users will only have to connect to a printer once. After
that, the printer connection will become part of their profile and will automatically be restored whenever they logon. See Chapter 6 for full information about using roaming
profiles.

Advantages of Assigning Printers via Roaming Profiles

A This method works without using logon scripts.

EULDQPDGGHQ FRP - WKH XOWLPDWH JXLG-

ODVH

DDVHL




7KH 8OWLPDWH *XLGH WR 7THUPLQDO 6HUYHU 3-

A The same printers will be available to the user no matter where they log on.
Disadvantag es of Assigning Printers via Roaming Profiles

A Roaming profiles must be configured for your environment.

A The user (or you) will have to manually configure the printer the first time for the user.

A The same printers will be available to the user no matter where they log on.

OHWKRG ,QVWDO RI@QW R WKHVAHUWPLQDO 6HUYHU

The last method of assigning printers is notexactly a fibest practice,0 butit can work well in smaller LAN environments that don't have too many printers. To use this method,
you install the printer filocallyd onto a Terminal Server. This does not mean that the printer must be physically attached to the Terminal Server. It just means that you add the
printer to the Terminal Server as a local printer instead of a network printer . To do this:

1. Logon to the Terminal Server as an administrator.

2. Start the iAdd Printerd wizard.

3. SelectiLocal printer attached to this computer.o

4. Make sure that the fiAutomatically detect and install my Plug and Play printero boxis unchecked.

5. When asked, cr eate a new portinstead of using an existing port.

6. Select Standard TCP/IP port.

7. Type in the IP address of the printer or print server.

8. Configure the options for type of port detected on the IP address you specified.

Following this procedure creates a shared print queue on the Terminal Server. Even though this queue is for a remote printer, the server treats itas a locally installed printer.
Bydefault, all users that run sessions on a Terminal Server are able to print to local printers on a server, meaning that all users will fiautomaticallys have access to this
printer.

You can modify the permissions of one of these newly-installed local printers so that only certain users or groups can printto it. What's cool about this is thatusers won't
see a printer that they don't have rights to printto, so you don't have to worry about any additional configuration.

The major downside to this method is that since the print queue is local to the Terminal Server, the server's printing subsystem will spool the file locallyand send it across
the network in its raw data format instead of as an EMF file. (In some cases, such as when some types of JetDirect cards are used, this is always the case anyway.)

Advantages of Installing Printers on Each Server

A You can assign printers to users simply by editing the permissions of the printer.

A All users that use the Terminal Server will automatically see the printer.

Disadvantages of Installing Printers on Each Server

A Each printer must be configured on each server. (Although printers can be replicated with tools such as Microsofts free Print Migrator.)
A This method bypasses the fireald print servers in your environment.

A Printjobs are spooled on the Terminal Server instead of on the print server.

A All users share the same print queue .

/[HWWLQJ 8VHUV &KRRVH 7KHLU 2ZQ 3ULQWHUV

Instead of assigning printers to your users, you may have an environmentin which users need to be able to choose their own printers. This makes your job much easier. If
security is important, you can still setthe printing permissions on the printers that you don'twant everyone to be able to print to.

If you simply give a user permissions to print to a network printer , that printer will not be automatically set up for the user. However, the user will be able to browse the
network and connectto the printer if he needs to printto it.

Advantages of Letting Users Choose The ir Own Printers

A You can still set security for printers that need limited access.
A There is less for you to configure.

Disadvantages of Letting Users Choose Their Own Printers

A Users need to know how to connect to printers.

A Users need to know which p rinter they are looking for.

If your users are able to configure their own printers via Windows Explorer or the iPrinterso folder in the Start Menu when using a desktop session this may be fine. However,
in the real world, many people choose not to allow users to connect to the Windows desktop or Windows Explorer and instead only use single application connections, and
thus users are not able connectto network printers since they have no interface to do so.

With that problem in mind, many administrators will give the users a connection to the server thatlaunches the Printers folder. Of course this is an extra step for the end
user butitallows them access to a resource without giving them a full server desktop.

&RQILIXBUQQWHUYV )ROGHU DV DQ ,QLWLDO $SSOLFDWLRQ

Connecting to the Printers folder is very easy to do. The Printers folder does not have its own executable; it's actually builtinto the Windows shell (explorer.exe). These types
of Explorer shell components are called fishell extensions.o Each shell extension has its own GUID, which is like a serial number that differentiates it from all other shell
extensions. Information about different shell extensions are contained in the following registrylocation: +.(<B&/$66(6B5227?&/6,'?

In this case, the Printer folder's unique GUID is * $ $($ $ '( % v

Any Windows program can access a shell extension by calling H[S O R U ldidl reduésting the GUID of the extension it wants. You can even create an initial application that
points to the Printers shell extension. Here's a neattrick to show how that shell extension will work:

1. Create a new folder on your Windows desktop.
2. Name the folder fiPrinters.{2227A280-3AEA-1069-A2DE-08002B3030 9D} with no spaces anywhere in the name.

As soon as you press Enter, the icon for the folder will change into the Printers folder icon. When you open that folder it will look just like the Printers folder from the start
menu. To make the Printers folder available as a stand-alone application, you need to create a command line that launches a folder like this. Here are the steps to take:
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1. Create a folder called fiPrinters .{2227A280-3AEA-1069-A2DE-08002B30309D}.0 Make sure that there are no spaces anywhere inthe nam e .

2. Putthat folder somewhere itcan be launched. For example, use the F ? S Wite@dW?so thatthe full path of your folderis F 2 SULQW?3ULQWHUV ~ $
% 't

3. Now, all you need to do is launch that folder with certain command-line switches . However, you need to first make a copy of explorer.exe. Your copy can be called
anything except explorer.exe. This will force your command to open a new instance of explorer.exe, since yours will have a different name than the backgr ound copy that is
already running.

4. Putthe new copy of explorer.exe (Let's call it printexplorer.exe) into the P ? S Udlde\WV ?
5. Access your new folder via the following command: C:\print\printexplorer.exe /n,/root, C:\print\Printers .{2227A280-3AEA-1069-A2DE-08002B30309D}.

Thatcommand line begins bylaunching SUL Q WH [ S ithdélétaltbmmand-line options. The @ption tells explorer to open a single-paned window. The U Rogt\h
tells explorer to open this window as the root, preventing users from being able to click the iUpo folder to browse back up through the directory structure. The command ends
with the full path to your custom folder, telling explorer which folder should be used as the root.

6LPSOLI\LQJ ZLWK 7KLUG 3DUW\ 3ULQWLQJ 6ROXWLRQ

By this point we've examined all aspects of printing in Terminal Server environments related to out-of-the-boxtools and techniques. However, even considering everything
we've seen so far, troubling issues can still arise, including:

A Printer drivers must be installed and managed on every Terminal Server for each client printerin use in your environment.
A Client printing performance is poor, both in terms of the amount of data that must be sent across the network and the server resources required to render the print jobs.

A There are no good out-of-the-box solutions for situations in which RDP clients and print servers are on one side of the WAN while the Terminal Servers are on the other
(as outlined back in Figure 8.4).

Fortunately, several third-party software printing solutions are available to address these issues. The four most popular vendors now, in alphabetical order are:

A (PHUJHQW 2(QO0:la@Hly large consulting and training company that also creates various software packages to help administrators with many thin-client situations.
They offer several printing products that can help with many different aspects of printing. Their website is www.go-eol.com .

A 7KL Q 3 G&MAan companywith a large US presence. As their name implies, they focus entirely on printing in mobile and low bandwidth environments. You can find
them at www.thinprint.com .

A WU L &RU DV Ei@ffersiseveral products that can help you simplify the management of server-based computing environments, including several printing products. More
information is available at www tricerat.com .

A 4Q H Walcpmpany whose Uniprint product family provides printing solutions for server-based computing environments. Visitwww.uniprintnet .

Because there are drawbacks to Terminal Server's out-of-the-box printing solutions, and because third-party tools are so popular, it's worth considering them. As for
recommendations, we'll study the printing challenges and how third-party tools are used to address them from a technical standpoint. We will Q Ralélyze each vendors'
products and provide reviews. (Product review information is available online at www.brianmadden.com .)

After reading this section, you'll have a true understanding of why these products are needed and how they can help, enabling you to explore the different printing vendors
and accurately assess their offerings. All four vendors named here offer 30-day trial versions of their products. You can find a complete list of links with more information in
the Appendix.

The technical design information provided here together with the online information about these four vendors should provide you with enough information to decide how to
support the printing challenges thatarise in your environment.

8QGHUVWDQGLQJ WKH 7KLUG 3DUW\ 7RROV

The printing software tools of the above-named vendors can be divided into two groups:

A Products that install a fiuniversald driver on the Terminal Server that works with any printer. EOL, Qnetix, and (for those interested) Citrix's universal print driver fall into this
group.

A Products that enable EMF -based printing, including those from ThinPrintand triCerat .

Atfirst glance, it may seem that the two descriptions are the same. Products from each group differ in how they solve printing challenges.
8QLYHUVDO 3ULQW 'ULYHU 8'3 3URGXFWYV

The universal print driver products from EOL, Qnetix, and Citrix allow you to install a single funiversald print driver on your Terminal Server that is then used for every printer.
(This driver does not, however, work with specialty printers such as vector plotters, label printers, and barcode printers.)

When a user prints, the Terminal Server's print subsystem uses the universal driver to render the printjob into either a PDF file or PCL file (depending on the product). Then,
the print job is transmitted to the clientdevice where the local printing subsystem forwards it to the appropriate print queue. This entire process is laid outin Figure 8.7.

Figure 8.7 The Third-Party Universal Print Driver Process
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1. The user prints from an application on the Terminal Server.
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N

. The GDI generates an EMF file.

w

. The Terminal Server's printer subsystem sends the EMF file to the local printspooler.

N

. The printspooler uses the fiuniversald driver to render the printjob into a universal format. (PDF or PCL , depending on the product.)

o

. The PDF/PCL file is transmitted to the RDP client. Some products send the file through a virtual channel in the RDP protocol, and some send it via TCP/IP.

o

. Athird-party software component on the client receives the PDF/PCL file.

~

. The third-party software on the client invokes the local print process. The client device's local GDI generates an EMF file on the clientdevice.

©

. The client device's local printer spooler renders the print job with a locally installed printer driver.

©

. The printjob is transmitted to the client's printer, justlike any printjob in a non-Terminal Server environment.

Advantages of Universal Print Driver Products

A Universal print driver products allow printing to any printer without having to install different drivers on your Terminal Servers.

A You don't have to worry about what kind of client printer is used. It can be replaced without having to notify the server administrator.

A PDF/PCL files are smaller than raw print jobs, thereby increasing the speed of the printout and lowering the impact on the network. (Furthermore, some of the products
compress the PDF/PCL printdata .)

Disadvantages of Universal Print Driver Products

A Printjobs are rendered on the server, which means thatthe server must spend resources generating the printout.
A Since the PDF/ PCL documents are fully rendered, any compression that is used affects the quality of the printout.
A Printer features are limited to the ilowest common denominatoro capabilities of the universal driver.

A These products do notwork with all printers.

OHWDILOH %DVPAOGVHOG 3ULQWLQJ B3URGXFWYV

ThinPrint and triCerat 's products fall into the second group of third-party printing products known as iEMF -basedo printing products. TriCerat has a product called
fiScrewDrivers ,0 and ThinPrint's product is called iThinPrint.0

EMF -based printing products are technically superior to UPD -based printing products, butthey are also more expensive.

Both triCerat ScrewDrivers and ThinPrint install a simulated print driver on the server that receives print data from the GDI . This approach is similar to that of UPD -based
products. However, unlike those products, these EMF -based products do Q RaiNder the print job on the server. Instead, they send the device-independent EMF file to the
client device. From there, triCerat or ThinPrint client software forwards the EMF print data to the client's print subsystem. The client device renders the printjob and sends it
to the appropriate printer. Figure 8.8 illustrates this process.

Figure 8.8 The third-party EMF -based printing software process
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1. The user prints from an application on the Terminal Server.
2. The GDI generates an EMF file.
3. The third-party software component running on the Terminal Server receives that EMF file.

4. The third-party software compresses and transmits the EMF file to the RDP client. It is usually ransmitted through a virtual channel of the RDP protocol, although
ThinPrint has the additional option to transmitit directly to the client via TCP/IP outside of the RDP protocol.

5. Athird-party software componenton the client receives the EMF file.

6. The third party software transfers the EMF file to the local print spooler on the client device.

7. The client device's local print spooler spools and renders the printjob.

8. The printjob is transmitted to the client's printer, justlike any printjob in a non-Terminal Server environment.

Advantages of EMF -Based Printing Software

A EMF -based printing software allows printing to any printer without having to install different drivers on your Terminal Servers.

A EMF printdata is smaller than raw print jobs, thereby increasing the speed of the printout and lowering the impact on the network.

A EMF printdatais also smaller than PDF / PCL files (used by the UPD -based products). Also, the compression ratio of EMF files is higher than PDF / PCL files.
A You don't have to worry about what kind of client printer is used. It can be replaced without having to notify the server administrator.

A Since the printjob isn'trendered until it hits the client, you can automatically use the full capabilities of your printer.
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A Since the printjobs are not rendered on the server, you will not experience as large a performance hitin heavy printing environments as compared to UPD -based
products.

A Documents are printed with 100% of the original quality, since lossless compression is used.
Disadvantages of EMF -Based Printing Software

A More expensive than universal print driver software.

A More complicated than universal driver solutions.

7KLUG 3DUW\ 6ROXWLRQV IRU /RZ %DQGZLGWK &OLHQWYV

Often, Terminal Server environments are designed so thatthe users are at one location and the Terminal Servers are atanother location. This design is preferred in many
cases because it's desirable to place the Terminal Servers close to the data sources, usually located at corporate offices. One problem with this architecture is printing.
Typically, the location that houses the users has its own printserver, as is often the case with remote offices or factory floors, shown in Figure 8.9.

Figure 8.9 Terminal Server in a WAN environment
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The problem with this design is that the WAN is not used efficiently. If client printers are used (see again Figure 8.5), the Terminal Server will spool the entire print job before
it's sentacross the WAN. Alternately, the printer could be configured as a server printer (see again Figure 8.3). However, with this configuration, the printjob would still be
spooled on the Terminal Server. Either way, inefficient print traffic is sentacross the WAN.

The third-party tools outlined previously offer some reliefin this scenario as well. The UPD -based tools send the PDF or PCL data to the client, and the clientthen invokes
its local print subsystem and prints the document as normal.

The EMF -based solutions send the compressed EMF data to the client, where (again) the clientinvokes its local print subsystem and prints the documentas normal.

On the surface, it doesn't appear that there are any problems with the third-party tools as outlined. But what happens if your client device is connected via a low-bandwidth
connection? Or if your client device is running on a platform not supported by the products listed previously?

Fortunately, there is a solution here as well. Some third-party vendors offer products by which the printinformation is sentdirectly to the print server, completely bypassing
the client device. (In effect, the print server becomes the third-party software client.)

The exact implementation of this process depends on the vendor. UPD -based vendors such as EOL and Qnetix have solutions by which they can send PDF files directly to
printservers, and ThinPrint can send EMF print data directly to the printserver.

The fistandardo advantages and disadvantages of UPD -based and EMF -based solutions applyin this scenario also. The EMF-based solution offers better performance
and quality at a higher price than the UPD-based solutions.

S5HDO :RUOG &DVH 6WXG\

Dina's Gourmet Food Service

Dina's Gourmet has decided to implement Windows 2003 Terminal Servers to provide several core applications for their users. They have 13 office locations and about 950
users. At this point, the project team has taken an inventory of their locations and users. Based on inventory findings, they were able to puttogether the basic design of their
Terminal Server environment. Now all they need to do is figure out how to print. The project team decided that itwould be easiestto create a solution based on the type of
printing scenario. In looking at their Terminal Server system design, they realized that there were basically four different printing scenarios:

A ODLQ 2LMhErklis 1 main office with 550 users and 14 Terminal Servers. Al printing is handled by local print servers.

A 5HJLRQDO. Zheterate 2 regional offices, each with 150 users and 5 Terminal Servers. All printing is handled by local print servers. However, these users will also
need to printfrom sessions running on Terminal Servers atthe main office.

A 6P DO O 2IThdfdhve 10 small offices, each with 5 to 15 users. These offices do not have local Terminal Servers all their users run applications off of Terminal
Servers at the main office. Each of these small offices has a local file server that doubles as a print server, with a laser printer and a color ink jet printer.

A +RPH 8VFdr¥ are fifty users that work from their homes. Each has a local printer connected to his laptop computer. The IT department had issued a iHome Office
Supported Equipmento list to the departments that listed four different printer models that would be supported.

In addition to identifying the different printing scenarios, the project team also created a list of business goals for their Terminal Server printing environment. These goals
included the following:

A Users should be able to log in anywhere and be able to print.
A The printing process cannot be too confusing for the users.
A The printing process must work at a reasonable speed.

Keeping these three printing goals in mind, the project team decided to address each printing scenario separately, beginning with the main office.

7KH ODLQ 2IILFH

All of the printers at the main office are standard network printers. Most of the printservers are running Windows 2000. The network printers are fairly standard and all have
JetDirect cards.

Figure 8.10 Network printers at the Terminal Server location
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At the main office, users' printers are automatically mapped via their logon scripts. Because the project team wanted the users to have the same environment when they
logged onto a Terminal Server as when theylogged onto their local workstation, the users will run their standard logon scripts (except for the virus update section which
does notrun if it detects that the user is logging on from a Terminal Server). Because the printers are configured via logon scripts, there will be no issues configuring
printers for differentusers.

Some projectteam members commented that printing performance would actually be faster when printing from Terminal Server than when printing from workstations since
the Terminal Servers are in the data center two racks down from the printservers. Print jobs generated by users on Terminal Servers don't even have to leave the data
center.

There was only one issue with the network printers atthe main office that the project team had to address. That issue dealt with printer drivers and the drivers that need to
be installed onto the Terminal Servers. Some project team members wanted to install all of the drivers for all of the printers; other team members thought that only basic,
generic drivers should be installed. To fully understand the difference of opinion, let's probe deeper into this issue.

Dina Gourmet has eight different types of network printers in their main office. Three-quarters of these are HP LaserJets. The restare more specialized, such as color
printers and dot-matrix printers for multipart forms. Some projectteam members felt that all of the LaserJet printers should use the same driver, most likely a LaserJet 4
driver. While they might lose some functionality of the more advanced printers, they would not have to support very many drivers.

Other team members felt that they could easily support eight different printer drivers . They pointed out that because these were all network printers, there was no chance
that non-supported printers would ever be used. There was no risk that they would ultimately have to support hundreds of printer drivers.

In the end, this driver issue was escalated all the way up to the CTO. His vision was pretty compelling. He said, iWe have already spenta lot of money on fancy printers that
can duplex, collate, staple and bind. With our vision of moving everything to a server-based computing model, it seems that Terminal Server will be a key part of our
infrastructure for the next few years. For that reason, we should do everything we can to ensure that we are able to realize the full benefits of our printers in the Terminal
Server environment.o

With that, the projectteam decided to install all of the native printer drivers on their Windows 2003 Terminal Servers.

7KH 5HJLRQDO 2IILFHV

Dina Gourmet has two regional offices, each with about 150 users. Most applications that users need to access will be served from local Terminal Servers. However, a few
users will need to access some database applications from Terminal Servers located atthe main office. In either case, all printers atthese regional offices are network
printers. The print servers, which are all Windows 2000, are located locally at the regional offices.

Figure 8.11 Network printers at the regional offices
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For the most part, printing in the regional offices mirror the main office, with users receiving their printer mappings via logon scripts. The users running RDP sessions on
local Terminal Servers will have extremely fast and reliable access to the printers.

The onlyissue here relates to those users who need to printfrom applications running on the Terminal Servers located back in the main office. In order to figure out how
printing should be configured for them, the projectteam conducted an interview in order to create a fiprinter user's profile.0 Their questionnaire addressed all printing
information that the project team would require to determine the type of printer support needed.

The following questions were asked of users to create the printer user's profile:

A How many different printers do you use? Why?

A Do you use any advanced printer features, such as duplexing, collating, copying, or hole-punching?

A Do you printin color? How often?

A Do you ever use different paper types or sizes?

A Do you have any other special printing needs?

A Do you printforms, Word documents, images, or presentations?

A Who views your printouts?

A How manytimes per day do you print?

A Whattype of client device do you have? What operating system does it run?

A How many pages are usually printed atonce?

In addition to surveying individual users, the projectteam also chose to look at the printers that they used and to collect the following information about them:
A Whatis the printer's rated speed, in pages per minute?

A How often is the printer used throughout the day?

A How is the printer connected to the network? Can it be accessed via an IP address, or mustit be accessed via a print server?

A What special features does the printer support that might be lost by using alternate generic drivers? How many people use these special features?
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Remember, as far as the projectteam was concerned, they were only collecting printer information to evaluate printing options for users atthe two regional offices (with
local print servers) that had to print from applications running on Terminal Servers located at the main office.

The evaluations revealed that only about twenty people from each regional office needed to print from Terminal Servers atthe main office. Most of these were using
Windows XP workstations, although a few in the Customer Service Department were using HP Evo thin client terminals. Some users needed to printin color, and they did
print quite often from their central applications. The printers they used were HP LaserJet 8000N's, and they often printed on both sides of the page.

Based on this analysis, and the information that the projectteam received from their interviews, they built this list of requirements:
A Clientplatforms of Windows XP and Windows CE.

A Monochrome and color printing.

A High speed.

A The printer must support duplexing.

The projectteam determined that a third-party printing software solution was their best choice to meetthese requirements. As outlined in Figure xxx, their users would be
able to print to any printer without administrator intervention.

Athird party utility would provide the best overall solution for the regional office users that needed to print from applications running on the main office Terminal Servers. The

onlyreal disadvantage to that approach was the fact that the third party tool had to be purchased in addition to their Microsoft software. However, the team figured that
increased performance and decreased configuration effort would allow the new software to pay for itself very quickly.

7KH 6PDOO 2IILFHV

All of Dina's ten small offices have local print servers, butall Terminal Server application execution takes place atthe main office. Again, because the printserver is not
located near the Terminal Server, the spooled printer files must be sent from the Terminal Server across the WAN to the print server, which can be time consuming.

Figure 8.12 Network printers at remote office locations
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In this case, the project team was able to quickly make a decision without any disagreement. They decided to use the same third-party printing utility that they will use for the
regional offices, allowing the users atthose facilities to make full use of their color and laser printers without the need to install any client software on users' workstations.

+RPH 8VHUV

Finally the projectteam addressed the printing needs of the home users. The home users all run Terminal Server sessions off the servers atthe main office. Amostall of
the fifty home users have local printers installed. The printers are connected to their laptop computers via USB or the parallel port. As the project team discussed earlier, the
big challenge concerning these users was thatno one can be sure of what kind of printers they have. Some team members estimated that there may be as many as thirty
different types of printers out there.

Figure 8.13 Local printers attached to client devices
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Fortunately, the printing technology decision for the home users was also easyto make. The project team knew that they were working with these requirements:
A Any client computer make and model.

A Any operating system.

A Any printer make and model.

A Extremely slow network connections (dial-up).

A No user intervention.

All of these requirements naturally lead the team to one solution: third party printer management software. The server component of this software would be installed on
each of the Terminal Servers. Aclient componentwould be installed on every RDC client device. Once this client software is installed, the Terminal Servers send small,
unrendered metafile print jobs to the client. The third party software installed on the client computer renders the print jobs locally, allowing any printer to be used, as shown
back in Figure 7.8.

6 XPPDU\

By carefully analyzing all of the unique requirements of each printing scenario, the Dina Gourmet Food Service project team was able to successfully design a Windows
2003 Terminal Server printing solution that allows users to printdocuments with the speed and flexibility they need.
Brian Madden - Terminal Server Printing.pdf
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*XHWwéte :HOO FRQGXFWHG DQG YHU\ LQWHUHVWLQJ
on Sun, Dec 12 2004 1:21 PM

This message w as originally posted by Israel Shnaidman on April 1, 2004

*XHwWwéte 7KLY DUWLFORKIDQERNRO\WKH FRQWULEXWLRQ .8GRV SOXV VR PXFK PRUH
on Sun, Dec 12 2004 1:21 PM

This message w as originally posted by TS GUY on April 2, 2004

*XH\Wséte ((FHOOHQW ZRUN
on Sun, Dec 12 2004 1:22 PM

This message w as originally posted by an anonymous visitor on April 29, 2004
I've worked for Microsoft supporting TS for more than 4 years now and this is a very well w ritten w hitepaper!

*XHWte 7TKDQNV %ULDQ IRU WKH KHOSIXO LQIRUPDWLRQ
on Sun, Dec 12 2004 1:22 PM

This message w as originally posted by an anonymous visitor on May 24, 2004
I've been working w ith Terminal Server for the past couple of years and w ant to thank you for the abundant of useful information your site brings. Terminal Services seems to be the w ave of
the future for server computing pow er and your articles makes it easy to recommend, set-up and properly distribute terminal services in the enterprise. Thanks!

*XHWséte JUHQFK YHUVLRQ
on Sun, Dec 12 2004 1:22 PM

This message w as originally posted by an anonymous visitor on June 10, 2004
Have you a french version ?

*XHWwéte JUHQFK 9HUVLRQ"
on Sun, Dec 12 2004 1:22 PM

This message w as originally posted by Ron Oglesby on June 15, 2004
you must be kidding. I need to go get my Freedom Fries, and my Freedom Toast.

*XHWwéte 9HU\ KHOSIXO
on Sun, Dec 12 2004 1:22 PM

This message w as originally posted by Nate on June 21, 2004
eom

*XH Wwéte *UHDW SUWLFOH
on Sun, Dec 12 2004 1:29 PM

This message w as originally posted by R. Sutterlin on July 8, 2004
EggCellEnt Smithers!

*XHWwéte *RRG -RE YHU\ YHU\ PXFK
on Sun, Dec 12 2004 1:29 PM

This message w as originally posted by Bruno from ftaly on July 9, 2004
Explanation excellent and simple.

Congratulations.

Best Regards.

Bruno

*XHwéte 7TKDQNVVVVVVVVVVYV
on Sun, Dec 12 2004 1:30 PM

This message w as originally posted by Cesar on July 16, 2004
Excelent article, thank you for the information

*XHwwéte *UHDW EXW PLVVLQJ RQH WRSLF
on Sun, Dec 12 2004 1:30 PM

This message w as originally posted by Peter on July 28, 2004
What about printing from DOS applications?

*XH\Wéte HIFHOOHQW
on Sun, Dec 12 2004 1:30 PM

This message w as originally posted by an anonymous visitor on July 30, 2004
best article that i've read on printing on w indow s (in general)

*XHwwéte , FRXOGQW KDYH VWDWHG WKH SUREOHP DQG VROXWLRQ EHWWHU P\VHOI
on Sun, Dec 12 2004 1:31 PM

This message w as originally posted by Ajay Prashar on August 16, 2004
Largely because | don't understand all this stuff as well as you do. Thanks for the very w ell written article. Im placing it in my favorites now ...

-Ajay Prashar

*XHwWwéte $ OXVW IRU 7HUPLQDO 6HUYHU 6XSSRUW 3HUVRQQHO
on Sun, Dec 12 2004 1:31 PM

This message w as originally posted by George Alefantes on August 19, 2004
Thorough and authoritative. Contains the elements to resolve most Terminal Server printing issues. Excellent w ork. Thank you.

*XHWwéte : KDW D *5($7 SUWLFOH
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on Sun, Dec 12 2004 1:50 PM

This message w as originally posted by Louis on September 16, 2004
This is a well written article. | will make this a required reading for all of my techs. If we could find articles like this on more subjects our life w ould be so much easier. Thanks for your time.

*XHWwéte )LQDOO\V ([FHOOHQW
on Sun, Dec 12 2004 1:50 PM

This message w as originally posted by an anonymous visitor on September 26, 2004

Very good article !

It helped me to solve my printer and sound redirection problems w hen even Microsoft know ledge base failed to.
Clear and understandable.

Thanks !

*XHwWwéte HIFHOOHQW ZRUN
on Sun, Dec 12 2004 1:52 PM

This message w as originally posted by adil khan on November 8, 2004
it is an excellent articles w hich is easonably able to give answ ers to all the terminal servers printing questions. simply great...

*XH \Weéte 76 35,17(5 ,668(6
on Sun, Dec 12 2004 1:52 PM

This message w as originally posted by an anonymous visitor on November 11, 2004
we have TS 2000 running, and cannot make it w ork w ith remote client printers that have USB (as opposed to parallel) connections. w e're thinking of upgrading to TS2003. This article seems
to indicate that UBS printers at client sites are supported by TS 2003.

*XHwWwéte JRRG VWXII P\ VKL]]OH
on Sun, Dec 12 2004 1:57 PM

This message w as originally posted by jt on December 1, 2004

*XHwwéte DQRQ VHH NE IRU XVE IL[ XVE SULQWHUV ZLOO WKHQ ZRUN
on Sun, Dec 12 2004 1:57 PM

This message w as originally posted by Steven Vallarian on December 9, 2004
http://support.microsoft.comy?kbid=302361

*XHWwéte +2/< &5%3
on Wed, Dec 15 2004 11:50 AM

Wish I could have read something like this about, oh, say 4 years ago - before w e set up our printing.

*XH Wwéte 'XGH
on Fri, Feb 11 2005 10:38 AM

fscking great information

6KDZQ %Mrote/5( 'XGH
on Fri, Feb 11 2005 11:50 AM

Wow ! Thanks for your contributions.

*XH\Wéte &DQQRW 7KDQN \RX HQRXJK
on Tue, Feb 15 2005 8:34 AM

What a great thing - making this kind of information available for the asking. Thanks again.

*XHWwéte $00 8VHUV 6HH (DFK 2WKHUV 3ULQWHUV
on Sat, Feb 19 2005 11:09 AM

Your EXCELLENT article says, "Technically, pow er
users and administrators can print to any printer,

so they'll see all the printers from all users

on the server. Regular users, however, will

only see their ow n printers." My users all see
everyone's local client-side printers on all sessions.
Obviously | would like to stop that, so they see only
their own session's printers and the TS Server's printer.
My environment: Window's Server 2003, no Citrix, no add-ons
at all, no service packs. One server, no domain,

no active directory. All users are "local users".

Each user allow ed to come in on RDPis in a

TS group | made myself. That group is, in Local Security
Policy, "User Rights Assignment" listed under

these tw o "rights":

"Access this computer fromthe netw ork", and

"Allow Logon through Terminal Services".

The built in groups "Remote Desktop Users" and

"Print Operators" both have zero members.

So, why to all TS users see the other TS

users' printers, and how can | stop that?

Thank you! Chris Jamison

%ULDQ ODv@@eQ $00 8VHUV 6HH (DFK 2WKHUV 3ULQWHUYV
on Sat, Feb 19 2005 1:48 PM

If you want answ ers to technical questions, post them to the forum at http://forum.brianmadden.com. Do not post technical questions in the article comments.

*XH Wiwdte : 2:
on Tue, Mar 15 2005 11:32 PM

Simply breath taking.. i will be staring at this w hile w e install terminal services 2003!
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We run TS2000 right now and this article is going to make everyone at my company very happy.

Thanks guy!

OLNH %UH#WXERQH PLVVLQJ VROXWLRQ"
on Wed, Apr 20 2005 7:54 AM

Though it may have it's dow nsides, what | miss here is the solution w here the Terminal Server spools the (relative compact) EMF data over the WAN to the Shared Printer on the Client PC,
which renders it to RAW!?
BTW: Great great article!!!

*XHwwéte 5H *UHDW EXW PLVVLQJ RQH WRSLF
on Tue, May 31 2005 7:24 AM

Assign netw ork printer to the LPT port... its all 8)
Hello From Russia

*XHwwéte 5H 5H *UHDW EXW PLVVLQJ RQH WRSLF
on Fri, Jul 29 2005 2:34 PM

but w hat about DOS printing from w ithin a RDP session to a printer that is connected to the local LPT1 port of the client?
I'mlooking for another w ay than to just share it on the client and then map it in the session using NET USE LPTL1: \\Client\Printer because I'd rather not have to share the local printer.

Regards,
JP

*XHWwéte &DQ \RX FRPSOHWHO\ KLGH D SULQWHU
on Fri, Sep 9 2005 10:28 AM

Can you completely hide a printer from a terminal server user w ithin a session.
Example 6 printers installed on term sever:

Remote userl can only SEE and USE printer1 in the session.

Remote user2 can only SEE and USE printer2 in the session. etc......

-HII 3LWiNte( &DQ \RX FRPSOHWHO\ KLGH D SULQWHU
on Fri, Sep 9 2005 11:07 AM

Users can only see the printers they have access to. If your users are seeing other printers, they are probably admins or pow er users on the box or the application itself is not playing nice
and making nonstandard calls to the OS for the printers.

*XHWwéte 7KDQN \RX
on Sat, Oct 8 2005 10:45 AM

This execellent paper solved all my printing-problems!

*XHwWwéte BULQWHUYV 7KDW 8VH 3RUWYV 7KDW 'R 1RW %HJLQ :LWK &20 /37 RU 86% $UH 1RW 5HGLUHFWHG LQ D §HPRW
on Tue, Feb 7 2006 4:17 PM

This article kept me from pulling out my hair:
http://support.microsoft.comvdefault.aspx?scid=kb;en-us;302361

If you need to support netw orked printers that aren't using a print server, this will see the TCP/IP ports.

-Joel

*XHWéte 2QH PRUH TXHVWLRQ
on Wed, Feb 8 2006 6:05 PM

This was an outstanding and very informative paper with regards to helping me understand w hat happens with TS printing! |just have one question that | think that | need clarification on. The
problem that I'm having is that w hen I log into my TS and try to print fromone of the redirected printers it gives me an error and unfortunately no error log. how ever, when | print to one of the
printers that is installed directly on the TS it prints just fine. Because of your paper I think that this has something to do with RDC. Does this sound accurate?

*XHwwéte :HOO GRQH ODGV
on Wed, Feb 22 2006 10:52 AM

Great paper, well w ritten, nice detail.
Keep it coming

*XHwWwéte & LWUL[ 8QLYHUVDO 3ULQWHU &83 QRW VHW DV GHIDXOW SULQWHU
on Mon, Feb 27 2006 12:43 PM

luse CUP as mentioned in CTX106812 - How to Create the Citrix Universal Printer" and w hen an user logs on on a MFP 4.0 from a w eb client 9.150 the CUP (the unique printer in the citrix
session) is not set as a default printer. So some applications like Excel 2003 can not print. Any help is w elcome and thanks a lot for the article.

* X H Wiwdte *5($7
on Fri, Mar 3 2006 12:06 PM

I'think thi is the best article for this kind of problem!!! THANKS a LOT!

*XHWwwéte $ OLWWOH H[WUD FRQWULEXWLRQ WR VWDU DUWLFOH
on Thu, Apr 6 2006 11:35 PM

Excellent w ork guys! Comprehensive, concise and clear.
For those w anting to print to map local printers connected via all sorts of odd ports like DOT4,
read MS's KB302361. Show s how to map *any* local printer port in TS. As at this comment, it can be found here:

http://support.microsoft.comy?kbid=302361

Have a great printing,
Zoltan
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*XHWéte 7THUPLQDO 6HUYHU SULQWLQJ
on Thu, Apr 20 2006 4:11 PM

Simply Aw esome!
An extensive and great article, very helpfull, should be a starting point for anyone w orking or will w ork with TS.

*XHWweéte 5( 76 35,17(5 ,668(6
on Mon, Apr 24 2006 2:04 AM

ORIGINAL: Guest
This message w as originally posted by an anonymous visitor on November 11, 2004

we have TS 2000 running, and cannot make it w ork w ith remote client printers that have USB (as opposed to parallel) connections. w e're thinking of upgrading to TS2003. This article seems
to indicate that UBS printers at client sites are supported by TS 2003.

Has anyone been able to come up with a solution to this problem as I am having exactly the same issue. |w ould like to be able to print using USB and TS 2000?

SDWULFNW&®RXYH 76 35,17(5 ,668(6
on Mon, Apr 24 2006 9:29 AM

USB Printers are supported on 2000 and 2003, so long as you're using an up to date Remote Desktop Client, i.e. 5.2.3790 (that ships with 2003, but is free to dow nload), or the XP SP2 RDP
Client. You can dow nload them here:

http://lw ww .sessioncomputing.com/dow nloads.htm
If the printer uses a DOT4 printer port, you'd have to enable a registry setting:
http://support.microsoft.comy?kbid=302361

http://w ww .sessioncomputing.com/printing.htm

*XHwwéte VHVVLRQ QDPH
on Sat, May 13 2006 6:26 PM

I have an application that auto connects to the printer name, how ever w hen RDP to the same server, the printer changes from session #1 to session #2 for example, and since the name of
the printer is changed from 1 to 2 it doesn't connect to the printer.
is there aw ay i can control how the server names the printer w hen it auto creates it?

Thanks,
Sako

OLNH %RU]¥PR@WBYHG PH D ZDVWHG GD\
on Fri, May 19 2006 10:29 AM

Our sysadmin w as out for the day and | absolutely had to figure out how to print something locally from the terminal server -- but no matter w hat | did, my printer w ouldn't show up. Then |
read in your paper that the drivers had to match EXACTLY. One w ord difference! Now everything is great! Thanks!!

*XHWwéote 2XWVWDQGLQJ DUWLFOH JRW PH SULQWLQJ LQ KRXUV DIWHU WU\LQJ IRU PDQ\ GD\V
on Tue, May 30 2006 7:28 AM

Great job, w ell written.
Iw as confused by one paragraph that said:

"At first glance you might wonder w hy Terminal Server is not smart enough to print directly to the netw ork print server. It w ould seem that doing so w ould alleviate the need for the BMF file to
travel dow n fromthe server to the client and back....."

I thought the EMF file normally didn't go to the client, but w as rendered on the server, and the resulting file was then sent dow n. Am | missing something here?

That said, It was aw onderful article, and | greatly apprecaiate it. Many Thanks, John Gaudio, http://abetterblogsite.com.

-HII 3LWiNte ( 2XWVWDQGLQJ DUWLFOH JRW PH SULQWLQJ LQ KRXUV DIWHU WU\LQJ IRU PDQ\ GD\V
on Tue, May 30 2006 9:11 AM

If the print job is going through an autocreated printer, then the job goes back to the client first. If the printer is mapped through login script or some other method, then the print job goes
directly to the print server.

*XHWwéte BULQWHUYV 7KDW 8VH 3RUWYV 7KDW 'R 1RW %HJLQ :LWK &20 /37 RU 86% $UH 1RW 5HGLUHFWHG 76 RU
on Fri, Jun 23 2006 9:59 AM

All, please refer to this article for those of you who wish to have non-standard printers redirect in an RDP or TS session. Hopefully it will save you hours of frustration like it did me!

http://support.microsoft.com/default.aspx?scid=kb;en-us;q302361

*XHWwéte *UHDW $SUWLFOH
on Wed, Jul 19 2006 4:22 PM

This article w as fantastic! Clear, easy to read and it gave me the info I really need. Thanks a lot.
May be some one can help me with a problem | have.

My Administrators can see all the printers on all the servers without any problem. But my help desk and support team do not see the printers on remote servers, only on the server they are
logged on to. They have regular user rights on the servers and have full control rights to all printers.

What do | have to do to have them see and manage printers on all the servers w ithout having to locally log on to each server? |do not want to grant them pow er user or administrator rights.
But | do w ant to open the rights to the printers for them.

Any help would be appreciated.

ds

*XH wWwdte $ZHVRPH
on Thu, Aug 3 2006 11:49 AM
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Great Article, Thanks!

*XH Wwéte *UHDW DUWLFOH ILIXUH TXHVWLRQ YV
on Thu, Aug 24 2006 6:15 PM

What is the relationship betw een figure 8.4 and 8.8? They look the same. 8.4 is Microsoft TS sending the EMF and data over the netw ork to a remote print server. 8.8 seems to be the same
thing, it just uses the third party sofw are. | assume the third party softw are can compress the data...?

I LOVE this article.

*XHWwwéte 5( $00 8VHUV 6HH (DFK 2WKHUV 3ULQWHUYV
on Tue, Aug 29 2006 2:30 PM

Hi.
I'msorry to be replying to this on here, but | am experiencing the same as Chris Jamison, and w ondered if he found an answer?

*XHWwéte 5( 2QH PLVVLQJ VROXWLRQ"
on Thu, Sep 14 2006 1:02 PM

GREAT!
After read this, i w as able to print to barcode thermal printers connected to a thin client in a flash!

THANX!

*XHWwéte 3ULQW 3URFHVVRU LV (0) EXW ZK\ GRHV LW DOZD\V VDYH WKH 63/ DV 5%: GDWDW\SH"""""
on Tue, Sep 19 2006 3:15 AM

Frustrations... Ive been trying to get the computers to print using the EMF datatype and save the *.SPL files as EMF datatype instead of RAW. Butw hatever | do it alw ays saves it as RAW
datatype.

I have a printer connected to a computer. This computer prints off this printer locally. |also have 4 other netw orked computers printing off this printer.

*XH\WWite (0) DOZD\V SULQWLQJ WR 5%:
on Tue, Sep 19 2006 3:16 AM

If someone's got a solution could you please let me know on onjai2000@hotmail.com

I've tried for a w eek already!

*XHwwéte 6HUYHU 7KLQ &OLHQW GHIDXOW SULQWHU
on Sat, Oct 21 2006 8:16 AM

How can one setup a default printer for just 1 thin client (not affecting the other thin clients) for any user on that thin client (and not affecting those users w ho go log on to their ow n "real"
computers on the same netw ork).

Example: I have a group of nurses that need to print to a shared printer (using a linksys PSUS4 print server)

when at a particular thin client - but later on may log on to their ow n computer and then, may even use a terminal session from their ow n computer - w hich should be printing to a different
printer.

So, Idon't want to set a printer based on user.

And, my active directory in server 2003 R2 wasn't set up w ith computers, only users.

*X H \Wiwéte KPP
on Thu, Nov 2 2006 10:45 AM

Actually, Ifind that most terminal services printing articles are not helpful at all beyond their educational purpose. Lets take a look at the cause of most common causes of autocreation:

-driver name not matching,or driver not installed on server

-the obvious - itis not enabled for the users, or user

-security in system32. ie spool, printer.inf

-Print Manager Service for citrix is not running

-user settings in active directory and server is set to use user defined settings

Beyond this, w hich are the obvious causes of failed autocreation, there is not much help out there to look for the least obvious.

*XHWéte 9HU\ ZHOO ZULWWHQ DUWLFOH
on Fri, May 11 2007 12:13 PM

Iw as looking for a document to share w ith my teamin an IT scenario.

I needed something that w ould explain Terminal Services Printing.

Your article is superb. The technical know ledge is precisely focused on the problemand the writing is clear and easily understandable.
My thanks and appreciation of your abilities.

Kind regards, Peter

*XHWwéte SHPRWH FOLHQW SULQWHU DW /37 SRUW ZRUNV VDPH SULQWHU FRQQHFWHG WR 86% GRHV QRW ZR
on Thu, May 24 2007 4:17 AM

Ihave the follow ing problem:
5HPRWH FOLHQW SULQWHU DW /37 SRUW ZRUNV VDPH SULQWHU FRQQHFWHG WR 86% GRHV QRW ZRUN
In the teminal session, the printer appears at both scenarios (connected via LPT or USB). If a print job is started to the Printer connected to LPT it works fine. If a print job is started to the

Printer connected to USB it does Q R W Z Rhe print-job appears for just a second in the printing queue window at the tserver but never appears at the client pc. There are also no error
messages at the client or at the tserver. tserver v. 2003, client window s xp.

Can you help me with this problem?

*XH\Wwéte )DU WRR PDQ\ SULQWHUV
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on Fri, Jun 15 2007 4:13 PM

Iwas wondering how |can stop all but the default printers from using a TS session? Some clients have 8 printers installed for printing locally on their netw ork. How can | stop ALL of those
from being installed and only using their DEFAULT printer in a remote session? | cannot rely on the client deleting his excess printers.

*XHWwéte 5SHIDUGLQJ WKH DERYH UHDO FDVH VWXG\
on Tue, Jun 26 2007 10:28 AM

Excellent ' each n everything explained very nicely ..will be looking for more based upon different scenario

*XHWwwéte WHUPLQDO 86% UHGLUHFWLQJ WKURXJK 5'3 VHVVLRQ IURP ZLQGRZV VHUYHU
on Wed, Jul 18 2007 2:38 PM

terminal USB redirecting through RDP session fromwindows 2000 server is there not a solution for the redirecting through the RDP session in the window s 2000 server if in case if there is
any of the solution could u plz mail me at naren_s1@rediffmail.com

*XHwwéte SULQWHU UHGLUHFWLRQ WRRO
on Tue, Jul 31 2007 8:26 AM

Even though the last comment to this article is @ 9 months old | wanted to update some information. Microsoft released the printer redirection tool w hich will make the registry entries and setup
the inf file for you. http://w ww .microsoft.com/dow nloads/details.aspx ?familyid=9AD27BE9-40DB-484F-86 2E-38A 094EEEA F7&dis playlang=en#Overview

*XHwwéte 5H )DU WRR PDQ\ SULQWHUV
on Wed, Sep 5 2007 9:26 AM

You can try this.
I have had success with it, but like anything, test it first and document everything you do in case you have to 180...
How to set the TS to redirect to the users default printer.

http://support.microsoft.comkb/911913

*XHwwéte 5H 5HPRWH FOLHQW SULQWHU DW /37 SRUW ZRUNV VDPH SULQWHU FRQQHFWHG WR 86% GRHV QRW ZRUN
on Wed, Sep 5 2007 9:33 AM

Chech and see if your USB printers are using the DOT4 virtual port or the actual USB mapping.

There are several KB articals around on this. | have seen our TS's w ork off and on w ith this problem, sometimes it prints, sometimes it does not. So | simply those USB printers w ith netw ork
printers or print servers for the few that | had to maintain.

It was a simple solution for me for only afew hundred dollars opposed to many hours of trouble shooting an intermittent issue.

Start here...

http:/support.micros oft.comkb/302361

*XHwwéte SUREOHPV ZLWK PDSLQJ VHWLQJV
on Tue, Sep 11 2007 1:11 AM

i have problems with IBM Infoprint 1125 and Lexmark Optra T616 printing throug terminal 2000/2003

I have maping but driver seting are dow n to default! (font setings) altough installed setings at both sides (client and terminal) are correct. And driver versions are same (but not MS sertifed
Drivers)

Any ideas?

*XHWwéte 5H5( 76 35,17(5 ,668(6
on Thu, Sep 13 2007 9:10 AM

Hi
You can try the following steps:
Follow these steps, and then quit Registry Editor:

1. Click Start, click Run, type "regedit” (without the quotation marks), and then click OK.

2. Locate and then click the follow ing key in the registry:

HKEY _CURRENT_USER\Softw are\Microsoft\Terminal Server Client\Default\A ddins\RDPDR

3. On the Edit menu, point to New, and then click DWORD Value.

4. Type "FilterQueueType" (w ithout the quotation marks), and then press ENTER.

5. On the Edit menu, click Modify.

6. Type "FFFFFFFF" (w ithout the quotation marks), and then click OK.

This enables all ports on the client to be redirected.

Lemme know if u dont Fixit send me the complete issue along with the netw ork diagram and i will be able to do it...My email id is ankurbk2000@gmail.com
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*XH Wwwéte 5H 5H 5HPRWH FOLHQW SULQWHU DW /37 SRUW ZRUNV VDPH SULQWHU FRQQHFWHG WR 86% GRHV
on Wed, Sep 19 2007 5:59 PM

Upgrade your MSTSC client version to 6.0, it will resolve the issue.

*XHWwte 7ZR VLWH FRQQHFW WR WKH VDPH WV EXW WKH\ ERWK FDQ VHH DOO SULQWHUV
on Fri, Sep 21 2007 11:17 PM

Imin the need for this unsolve issue:

Ihave site A & site B both log on to the same ts server. But they both can see all of our internal printers and themseif... is there a w ay to eliminate site A and site B only see they own
printers, and not see other printers. Please help....thanks

*XHWwte +RZ FDQ , KDYH 76 XVHUV RQO\ VHH 7+(,5 ORFDO SULQWHUV"
on Tue, Oct 2 2007 6:19 AM

We have recently switched to a TS, and all is fine except that for 57 TS users, they see ALL the printers of the other users (100+), and are confused on w hich to choose (machine names
are not alw ays correct for/familiar to the user). Is there not an easy w ay, if allowing the printers local resource, to “filter" the printers seen to just those of the users (connection's) machine
name?????? | think that the printer folder redirection in this article might w ork, but | w anted to make sure | am not missing something easy...... Thank you, Kelly :)

*XHWéte 5SH)UHQFK YHUVLRQ
on Mon, Oct 8 2007 4:16 AM

Why not learning English? Why do you Frenchmen ignoring the English language so often | don't understand..

*XHWWéte -XVW D ELI WKDQN \RX
on Mon, Oct 29 2007 12:38 PM

Ihave been working in a Terminal server world for the past 6 years and printing has alw ays been a pain in the kazoo!
You did a real service by writing this article and you have helped me tremendously.

So thank you and keep up the good work!

M hew itt

*XH Wwéte (FHOOHQW DUWLFOH
on Fri, Jan 4 2008 1:39 PM

Thank you very much for this excellent article, just w hat | needed to read! Will be trying to set default server printers for our TS clients using the ideas here.

Cheers,

David Haig

*XHWwéte FRPSDWLEOH SULQWHUYV
on Thu, Jan 17 2008 8:43 PM

Are all printers compatible in a Terminal Server environment or just non-host based?

*XH\Wwéte 6WLOO QRW JHWWLQJ 86% SULQWHUV WR ZRUN LQ UHPRWH VHVVLRQV
on Mon, Jan 28 2008 5:51 PM

Please help... Ive seen a number of posts referencing my issues, how ever the fixes aren't working for me. To be exact we have a number of HP laserjets w hich are solely USB based.
They w ork great on the local w orkstation, how ever they are non-functional w hen w e remote out to a terminal server (2003) via RDP. We've tried different versions of the RDP client and
haven't found one that works. We have a mix of W2K and WXP w orkstations and that makes no difference. Is there a particular version of the RDP client that works better? Is there some
fix where I can get the USB printers to work? The LPT (pararel) and netw ork printers work fine. This seems ridiculous to me since you can't purchase pararel printers anymore, only USB.
Please Help....

*XHWwéte SUREOHP ZLWK WHUPLQDO VHUYHU SULQWLQJ
on Sat, Feb 23 2008 12:24 PM

Hi...First Iw ant to say that this forumis gold. My problemis this: In a terminal server connection w ith Nortel Netw orks VPN, one of my local USB printers (Brother QI-500) dont print and

it alw ays send tw o pages to the spooler. Another Local USB HP printer dont have no problemto print. If I try with another client terminal server connection w ithout no VPN but w ith the some
Operation System (2003 Server), the Brother print fine and the spooler just receive one page to print. There are any place in a Window s 2003 Server that configure that or probably the
problemis the connection!!???Thanks

*XHWte XQDEOH WR SULQW LQ $
on Thu, Apr 10 2008 2:11 PM

Hi all,

On my PC I have a local A3 printer that is automaticly mapped in a TSE session and everything is ok. The problemis that i can only print in A4 format even if i change the format in the confi
pannel

Any idea ?

Regards

*XHWéte 3SDIJH UDQJH VHWWLQJIV
on Sun, Apr 13 2008 9:41 PM

My Users have been complaining of not being able to choose the page range w hen printing. So rather than printing 50 pages they would choose the particular page(s) they requried. This
option is available to them on the local computer desktop but not w hen through terminal Services?

If Ilog in Ican choose the page range as | have admin rights over the netw ork so it is quite possibly something to do with permissions or Group policy? Any thoughts? John
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*XHwwéote $Q HIFHOOHQW DUWLFOH WKH EHVW
on Tue, Jun 17 2008 6:46 AM

Brian What can | say, but a sincere congratulations on presenting one of the best all time explanations of TS printing - in fact printing in general. This document w as a pleasure to read and as
such I have passed it to our w hole Infrastructure team for review . We are about to make company wide decisions regarding w hether to use third party solutions for our Citrix environment or
not and although this isn't strictly Citrix focus as TS is the underlying infrastructure itso makes this article particularly relevant (and independent). Again, many. many thanks for your hard
work spent on generating this superb review .Lea

*XH Wwéte *UHDW $UWLFOH
on Thu, Sep 25 2008 12:36 PM

This was a great help...thanks a bunch.

MZJLEOLQ #KRWwWoleLWHFRRH 8OWLPDWH *XLGH WR 7THUPLQDO 6HUYHU 3ULQWLQJ 'HVLJQ DQG &RQILIXUDWLRR
on Wed, Jul 15 2009 11:49 AM

Great article.
Iw anted to know if there was a way to know when the users printers are mapped.

We have a Terminal server printing at our office. The problemw e w ere facing was our NYC users w ere experiencing slow ness since they w ere mapped to a NYC print server for a LA TS.
Our solution was to map the la servers on there machine and w hen they log on to the ts, a logon script w ould change their default printer to the la print server. The problemis the logon script
runs before the printers are mapped. Do you think this is a good direction or how to know w hen the printers are mapped

OLJKWVwdtNB 7KH 80OWLPDWH *XLGH WR 7THUPLQDO 6HUYHU 3ULQWLQJ 'HVLJQ DQG &RQILIXUDWLRQ
on Sun, Dec 20 2009 4:47 PM

Idon't think that its correct to state that:
"EMF files are not printer-specific. An application w ould generate the same EMF file for a printout no matter w hat kind of printer it w as printing to."

At: blogs.technet.conm.../disabling-advanced-print-features.aspx

the text:

"The most common issue is w hen the client and the server have mismatched driver versions. When this occurs, the client and the print processor on the server may not be able to reconcile
some features w hen using EMF Printing."

contradicts the extract fromthis page. Furthermore, this is confirmed by the text at:

blogs.technet.cony.../w s2008-client-side-rendering.aspx

which includes, in the context of citing client-side rendering advantages:

"Himination of driver mismatches. Because the computer that spooled the print job also rendered the EMF-format data, there are no inconsistencies that may be caused by client/ server print
driver mismatches."

Therefore, the text on this page is incorrect at w orst or unqualified at best.

(Note: You mustbe logged in to post a comment.)

7TUDFNEDFNYV

/DV LPSUHVRUDY HQ 7HUPLQDO 6HUYHU *HVW Wi8@ ADBHUIRBUGD & HIQV GHQ HFAHSUPH D O 6HUYHU _ *HVWL""Q \ 6 HIXULG
on Tue, Dec 2 2008 4:20 AM

Pingback from Las impresoras en Terminal Server | Gesti??n y Seguridad en la empresa
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