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As you probably know, in the past, Microsoft offered two main categories of Windows versions for 
32-bit personal computers: the Windows 95 family and the Windows NT family. In the Windows 95 
family were Windows 95 itself, naturally enough; Windows 98; Windows 98 Second Edition, which 
despite its unassuming name was a major upgrade to Windows 98; and Windows Millennium Edi-
tion, also known as Windows Me. In the Windows NT family were Windows NT versions 3.1, 3.5, 
3.51, and 4, each of which came in a Workstation version and a Server version, and then Windows 
2000, which came in a Professional version and several Server versions.

The Windows 95 family, widely referred to as Windows 9

 

x

 

 in a brave attempt to simplify 
Microsoft’s inconsistent nomenclature, offered impressive compatibility with older hardware (“leg-
acy hardware,” as it’s sometimes politely termed) and software (“legacy software”), including full (or 
full-ish) DOS capabilities for running games and character-based applications. These versions of 
Windows kept their hardware demands to a reasonable minimum. They were aimed at the consumer 
market. When things went wrong (which happened regrettably often), they became unstable. And 
they crashed. Frequently.

Many of those people—both professionals and home users—who couldn’t stand or afford to lose 
their work because of Windows 9

 

x

 

’s frequent crashes migrated to Windows NT versions instead. 
(Others tried OS/2 while it lasted, then returned disconsolately to Windows. Others went to Linux 
and mostly stayed there.) NT, which stands for New Technology, had a completely different under-
pinning of code than Windows 9

 

x

 

. NT was designed for stability, and as a result, it crashed much less 
frequently than Windows 9

 

x

 

. Unfortunately, though, NT wasn’t nearly as compatible as Windows 9

 

x

 

 
with legacy hardware and software. Most games and much audio and video software wouldn’t run 
on NT, and it was picky about the hardware on which it would run. (Actually, this wasn’t “unfortu-
nate” at all—it was deliberate on Microsoft’s part and probably wise. But the result was far from great 
for many users.)

So for the last half-dozen years, users have essentially had to decide between stability and com-
patibility. This led to a lot of unhappy users, some of whom couldn’t run the software they wanted, 
and others who kept losing work or at least having to reboot their computers more than they should 
have had to.

The Windows 9

 

x

 

 line culminated in Windows Me, which tacked some stability and restoration fea-
tures on to the Windows 9

 

x

 

 code base. NT culminated in Windows 2000 Professional, which featured 
increased compatibility with applications over NT (which wasn’t saying all that much—many games 
still didn’t run on Windows 2000 Professional), a smooth user interface, and usability enhancements.

Windows 2000 Professional was arguably the most stable operating system that Microsoft had 
produced until Windows XP came along. (Some old-timers reckoned Windows NT 3.51 was more sta-
ble.) But Windows 2000 Professional’s stability came at a price: It had no interest in running any 
games or other demanding software that wouldn’t conform to its stringent requirements. And while 
it was compatible with quite an impressive range of legacy hardware, many items still wouldn’t 
work. Even up-to-date hardware could be problematic, especially if it connected via USB.

Since the late 1990s, Microsoft had been promising to deliver a consumer version of Windows that 
melded the stability of NT and the compatibility of Windows 9

 

x

 

. In Windows XP Home Edition, that 
version of Windows is finally here. According to Microsoft, Windows XP Professional is a strict 
superset of Home Edition, as well as of all the desktop clients that preceded Professional.

 

NOTE

 

Windows 2003 Server is a separate version of Windows, designed for use on servers. It does
everything that Windows XP Professional does and adds a comprehensive set of tools for managing
and administering a network. It is designed to run on a network file server or application server.
Chapter 20, “Connecting to Domains,” and 21, “Introduction to Server 2003,” cover it.
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More Wizards to Make Tasks Easier

 

Windows XP includes a slew of wizards designed to walk you through complicated processes (and 
some that aren’t so complicated). Perhaps most welcome are the improvements to the Network Setup 
Wizard, which provides effective configuration of simple networks and Internet Connection Sharing, 
and the Add Hardware Wizard. SP2 also adds a Wireless Network Setup Wizard that offers to con-
figure WEP (Wired Equivalent Privacy) security for the network.

On the less useful front, Windows XP also includes wizards such as the Desktop Cleanup Wizard, 
which pops out periodically like the neighborhood dog and tries to persuade you to let it herd the 
stray icons on your Desktop into a folder where they’ll be available but less obtrusive. If you refuse, 
it wags its tail and goes away for a while.

 

More Device Drivers

 

Windows XP comes complete with drivers for a large number of devices, including scanners, digital 
still cameras, digital video cameras, printers, and so on. So there’s a better chance than with another 
version of Windows (say, Windows Me or Windows 2000) that when you plug in a new device, Win-
dows XP will be able to load a driver for it and get it working without any fuss.

You’ll probably want to take this improvement with a grain of salt. To enjoy the latest features and 
the best performance from a new device, you’ll probably want to install the driver that comes with the 
device or (better) download the latest version from the manufacturer’s website.

 

Simplified Installation for Multifunction Devices

 

Apart from having more drivers (as described in the previous section), Windows XP makes it easier 
to install multifunction devices—for example, a multifunction printer/scanner/fax device (the kind 
that people sometimes call “hydra” machines), a PC card that combines a network interface card with 
a modem, or a sound board with extra features.

Previous versions of Windows tended to recognize the component pieces of multifunction devices 
separately in sequence. If you installed a hydra, Windows would recognize the printer and demand the 
installation software for it. Once that was done, Windows would recognize the fax and demand the soft-
ware for 

 

that

 

. After that, it would recognize the scanner and suggest you might want to install yet more 
software. Windows XP improves on this social ineptitude by recognizing multifunction devices as such 
the first time you introduce it to them, and so it demands the installation software only once.

 

Effective Uninstall Back to Windows 98 and Windows Me

 

Windows XP Professional provides an effective uninstall feature for rolling back the Windows XP instal-
lation to your previous installation of Windows 98, Windows 98 Second Edition, and Windows Me. How-
ever, you can’t revert to a previous installation of Windows NT 4 or Windows 2000 Professional. 

 

Effective Multiuser Capabilities

 

Windows XP provides far better multiuser capabilities than Windows 9

 

x

 

 and requires an existing 
account and password in order to log on. Like NT and Windows 2000, Windows XP provides features 
for preventing one user from seeing another user’s files. Windows XP keeps each user’s files separate 
so that no user can see another user’s files unless they have been shared deliberately.

Windows XP goes further than NT and Windows 2000, though, in that it lets multiple users be 
logged on at the same time, each with applications running. Only one user can be actually 

 

using

 

 the 
computer, or can be 

 

active

 

, in Windows XP parlance, at any one time, but the other user sessions con-
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Windows Media Player 

 

Front and center among the improved audio and video features of Windows XP is Windows Media 
Player. The original Windows XP came with Windows Media Player version 8, which was a great 
improvement over earlier versions. It combines a video and DVD player, a CD player, an Internet 
radio tuner, and a jukebox for playing and organizing digital-audio files such as Windows Media 
Audio (WMA) files and MP3 files. Windows Media Player comes with a number of visually interest-
ing skins (graphical looks) that you can apply at will, and you can even create your own skins if you 
have the time and talent to invest. Later OEM releases of Windows XP came with version 9, and the 
latest is version 10 (available with the Windows XP Reloaded update and also available as a free 
download from Microsoft).

Windows Media Player versions 8 and higher are huge improvements over the 98-pound weak-
ling version of Windows Media Player that shipped with all previous versions of Windows except 
Windows Me. (Me included Windows Media Player 7, which offered many of the features of version 
8.) Windows Media Player can even burn audio CDs at the full speed of your CD-R or CD-RW drive. 
Chapter 10, “Media Player,” explains Windows Media Player in detail.

 

My Music Folder and My Pictures Folder

 

Like several of its predecessors, Windows XP uses custom folders for music (the My Music folder) 
and pictures (the My Pictures folder). Again like its predecessors, it tries none too subtly to persuade 
you to save your music in these folders. But Windows XP goes further, in that it makes these folders 
much more useful than they were in earlier versions of Windows.

The My Music folder and the My Pictures folder present customized lists of actions you can take 
with music files and picture files. Some of these actions tend to the commercial—for example, the 
Order Prints Online link in the Picture Tasks list, and the Shop for Music Online link in the Music 
Tasks list. But others are solidly useful—for example, the Play All link in the Music Tasks list, which 
lets you play all the music in a folder without spelunking into it, or the View As a Slide Show link 
in the Picture Tasks list, which lets you set a whole folder of pictures running as a slide show with a 
single click.

Not surprisingly, the My Music folder works hand-in-hand (or is it glove?) with Windows Media 
Player. Windows Media Player is definitely happy for you to keep your music in the My Music folder, 
though it will let you keep it elsewhere as well. Better yet, Windows Media Player’s features for cat-
aloging music tracks are flexible enough to keep track of music files even when you move them from 
one folder to another.

The My Pictures folder works closely with Windows Image Acquisition, Image Preview, and Paint 
(all three of which are discussed in the next section). The folder includes a slideshow applet and a 
Filmstrip View, and it can publish your pictures to the Web.

 

TIP

 

Filmstrip View can be used with any folder, not just My Pictures. Choose View �

 

 Customize
This Folder and choose the Photo Album template for the current folder to enable it.

 

Better Image Acquisition and Handling

 

Windows XP provides strong features for capturing images from scanners, still cameras, and video 
cameras. It also provides better throughput for video streams, though unless you had a duplicate 
computer running an older version of Windows to use as a benchmark, you could be forgiven for fail-
ing to go into raptures over the improvement. Less cynically, the improvement in throughput is 
unquestionably a good thing, and on decent hardware, Windows XP delivers adequate to impressive 
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Easy Publishing to the Web

 

Windows XP makes it easier to publish files or folders to a website by using a web-hosting service. Win-
dows XP includes a feature called Web Digital Authoring and Versioning (WebDAV for short) that 
lets you save information to the Web from any application rather than having to use the regular web-
publishing protocols. You can set up a web server under My Network Places as a shortcut and then 
copy files directly to it.

 

A Sane Implementation of Autoplay

 

If you’ve used Windows 9

 

x

 

, NT 4, or Windows 2000, you’ll know all about the Autoplay feature and 
how it used to drive people crazy. You remember Autoplay—the moment you insert a CD, it starts 
playing the music from it or installing any software it contains. By default, Autoplay was enabled, so 
you had to switch it off (or override it by holding down the Shift key while closing the CD tray) to pre-
vent it from occurring.

Windows XP includes a new version of Autoplay that’s improved in several ways. First, you can 
customize it. Second, you can configure it to take different actions depending on what the CD (or 
other medium) contains. For example, you might want Windows to play your audio CDs automati-
cally when you insert them (okay, you don’t—but you 

 

might

 

), or you might want Windows to display 
a slideshow automatically when you insert a CD containing nothing but pictures.

What’s that about “other medium”? That’s the third thing: In Windows XP, Autoplay works for 
CDs, DVDs, assorted flash cards (including CompactFlash, Memory Stick, and SmartMedia), PC 
Cards, ZIP and other removable disk drives, and FireWire hot-plug external drives.

 

More Games

 

Windows XP includes more games than previous versions of Windows. Some of these are single-
player games (for example, Spider Solitaire). Others are multiplayer games that you can play across 
the Internet via MSN’s Zone.com website.

 

Remote Desktop Connection

 

Windows XP Professional includes Remote Desktop Connection, a technology that lets you use your 
computer to access a remote computer (for example, your computer at the office) that’s running Win-
dows XP Professional. Once you’ve connected to the remote computer, you can control it as if you 
were sitting at it. This is one of the features that is available only in the Professional edition, not the 
Home edition.

 

A More Useful Winkey

 

A what? “Winkey,” pronounced “Win-key” rather than as the diminutive of “wink,” is the Windows 
key on the keyboard—the key with the Windows logo. Most keyboards have one or two Winkeys, 
usually located next to the Alt or Ctrl keys.

Windows XP includes more functionality for the Winkey. You can still press the Winkey to open 
or close the Start menu, but you can also use it in a number of key combinations. For example, press-
ing Winkey+M issues a Minimize All command, and pressing Winkey+Shift+M issues an Undo Min-
imize All command.

For the full list of Winkey combinations, see Chapter 3, “Using the Desktop and Getting Help.”

 

4382book.fm  Page 12  Wednesday, September 22, 2004  10:28 PM





 

14 CHAPTER 1

 

INTRODUCING WINDOWS XP PROFESSIONAL

 

 

 

other users (such as Remote Assistance) and troubleshoot your computer (such as System Configu-
ration Utility and System Restore).

The following sections discuss some of the Help and Support Center features.

 

Microsoft Online Assisted Support

 

Windows XP’s Microsoft Online Assisted Support feature lets you automatically collect information 
on a problem you’re having and submit it to Microsoft electronically. A Microsoft technician then 
sends a solution, which appears as a pop-up in your notification area. You can read the response in 
the Help and Support Center window and apply the wisdom it contains to fix the problem.

Microsoft Online Assisted Support is designed to bypass the problems inherent with tech support 
via phone call, namely: that it’s difficult for the user to tell the Help technician what’s wrong with 
their computer; that it’s even harder for the technician to get a good idea of what’s going wrong with-
out knowing a fair bit of technical information about the computer; and that waiting on hold for tech 
support is nobody’s idea of fun, especially if you’re paying for any part of the privilege.

 

Support Communities

 

Instead of contacting a Microsoft technician via Microsoft Online Assisted Support, you can try to get 
support from one of the Windows Newsgroups, which are Microsoft-hosted newsgroups dedicated 
to Windows.

 

Remote Assistance

 

Remote Assistance is an ingenious feature by which you can get assistance from a friend or other 
knowledgeable person remotely by computer.

Here’s the brief version of how Remote Assistance works. You send out an invitation file via e-mail 
or via Windows Messenger instant messaging. Your helper receives the invitation and responds to it. 
Remote Assistance sets up a secure connection between their computer and yours, using a password 
to verify their identity. Your helper can then view your screen remotely and chat with you (via text 
chat and voice). If you trust your helper, you can even let them control your computer so that they can 
take actions directly.

 

Tools Section

 

Help and Support Center includes a Tools section that gives you quick access to information about 
your computer (My Computer Information and Advanced System Information) and its configura-
tion (System Configuration Utility), network diagnostic tools (Network Diagnostics), the System 
Restore feature, and more. In addition to the tools that Microsoft makes available in the Tools sec-
tion, OEMs can add tools of their own, so you may also find custom tools provided by your com-
puter manufacturer.

Many of the tools accessible through the Tools section are also accessible in other ways through 
the Windows interface. For example, Windows XP includes an improved version of Disk Defrag-
menter, which you can use to keep your hard disk from becoming fragmented (fragmentation 
decreases performance). You can run Disk Defragmenter from the Tools section, but you can also 
run it from the System Tools submenu of the Start menu (Choose Start �

 

 All Programs �

 

 Accesso-
ries �

 

 System Tools �

 

 Disk Defragmenter.); you can also schedule Disk Defragmenter to run auto-
matically at convenient times.
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home or in a small office—unless you have a wired network to which you’ve added a wireless com-
ponent to provide roaming capabilities for some of the computers.

 

Internet Connectivity and Web Browsing

 

Windows XP provides a number of enhanced features for Internet connectivity and web browsing, 
from favorites for Internet connections through to a new version of Internet Explorer.

 

Internet Connection Favorites

 

Windows XP lets you create favorites for your Internet connections. By using favorites, you can 
switch easily from one Internet connection to another. This is a great time-saver if you use multiple 
ISPs or (perhaps more likely) travel frequently and need to use different dial-up numbers from dif-
ferent locations.

 

Internet Connection Sharing and Internet Connection Firewall

 

Like Windows 98 Second Edition, Windows Me, and Windows 2000, Windows XP includes an Inter-
net Connection Sharing (ICS) feature that lets you share an Internet connection on one computer with 
one or more networked computers. Windows XP’s version of ICS has some tweaks, such as that you 
can disconnect the shared Internet connection from another PC if necessary—for example, if you need 
to use the phone line that the connection is using. Windows XP includes a Quality of Service Packet 
Scheduler that works to optimize the utilization of a shared Internet connection.

ICS is a great convenience, particularly if you have a high-speed connection such as a Digital Sub-
scriber Line (DSL) or a cable modem—but it lays your network open to assault from the Internet. 
Some people may still prefer to share an Internet connection via a router instead of through Windows, 
but not all connections can be router-shared (for example, satellite broadband cannot).

Windows XP goes one better than its predecessors by including a personal firewall (called Internet 
Connection Firewall) to protect the Internet connection (whether shared or not). It is not enabled by 
default in the original Windows XP and Service Pack 1, but Service Pack 2 adds a Security Center and 
enables the firewall by default, as well as offers some customization options for the firewall. (The fire-
wall in SP2 is actually a new and improved program, not just a new interface.) 

 

New Version of Internet Explorer

 

Windows XP includes Internet Explorer 6, the latest version of Internet Explorer. Even if you feel 
you’ve already had it up to there with new versions of Internet Explorer, stifle your impatience, 
because Internet Explorer 6 offers a number of welcome innovations, including the following:

 

◆

 

You can save images, music, and videos more easily to your computer.

 

◆

 

The new Media bar makes it easier to listen to streaming audio directly in Internet Explorer.

 

◆ Internet Explorer provides better handling of cookies and digital certificates for securing infor-
mation transfer and authenticating content.

◆ Internet Explorer can automatically resize an image you’ve displayed directly. If you’ve ever 
used Internet Explorer to open a digital photo and found it displayed bigger than your screen 
so that you could see only part of it, you may appreciate this feature. (But you’d be better off 
opening the photo in Paint in the first place.)
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Remote Desktop

Remote Desktop is a little confusing because of the terminology. The Remote Desktop component lets 
you make a computer available for remote control. The Remote Desktop Connection component lets you 
use a computer to access a remote computer that’s running Remote Desktop. Both Professional and 
Home have Remote Desktop Connection. So you can use a computer running Home to access a com-
puter running Professional, but not the other way around. If you need to be able to connect to your 
computer remotely via Remote Desktop Connection, you need Professional rather than Home.

Networking Features

Windows XP Professional has many networking features, including the Simple Network Manage-
ment Protocol (SNMP), the Client Services for NetWare, Simple TCP/IP Services, and the Multiple 
Roaming feature. If you need to connect to a NetWare server, or if you need to use roaming profiles, 
you’ll need Windows XP Professional rather than Windows XP Home.

NOTE One other thing—there is a 64-bit version of Windows XP Professional for the Intel Itanium
processor.

Improved SYSPREP

SYSPREP is a tool used to prepare a system for drive imaging. It allows you to make a complete image 
of a hard drive and load it onto another system, thus facilitating the installation of the operating sys-
tem on a large number of computers. In Windows XP Professional, SYSPREP has been modified so 
that you can more quickly and efficiently install the operating system on multiple computers. These 
modifications reduce startup and imaging time and minimize restarts.

What’s Hiding under the Hood?
The features mentioned so far catch the eye—some even on a cursory scan of the Windows XP Desk-
top and interface.

Less glamorous, but more important in the long run, are the enhancements hiding under Windows 
XP’s hood. This section discusses the major enhancements that you probably won’t see.

Protected Memory Management

Windows XP offers fully protected memory management. With protected memory management, 
Windows XP can handle memory errors with more aplomb. When an application tries to access mem-
ory that doesn’t belong to it, Windows XP can close the application without affecting any other run-
ning application. You still lose any unsaved work in the guilty application, but all your other 
applications continue running.

While Windows XP is dealing with the misbehaving application, you can move the application’s 
window so that it doesn’t obstruct your view of any other applications you have open.

System File Protection

Windows XP offers a feature called System File Protection that protects your system files from ill-
advised actions on your part.

Windows XP tries to persuade you not to view the contents of folders that you probably shouldn’t 
be messing with by refusing to show them to you until you demand it display them. You can then 
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Windows 9x
If you’re using one of the versions of Windows 9x—Windows 95, Windows 98, Windows 98 Second 
Edition, or Windows Me—the main attractions of Windows XP Professional are much greater stabil-
ity, the enhanced user interface, the extra features that Windows XP includes, and security. You can 
use an Upgrade version of XP, as long as you either install over the top of it or, if you are doing a clean 
install, have your original product CD handy to insert as verification of past ownership when 
prompted.

Exactly which extra features Windows XP includes depends—obviously enough—on which ver-
sion of Windows 9x you have. Not surprisingly, later versions of Windows 9x offer more features 
than earlier versions. For example, the ICS feature debuted in Windows 98 Second Edition, so ICS 
might be a reason to upgrade to Windows XP if you have Windows 95 or Windows 98 (first edition), 
but not if you have Windows 98 Second Edition or Windows Me. (The Internet Connection Firewall 
feature, however, is new.) Likewise, Windows Me includes Windows Media Player 7, a version that 
greatly improved on the earlier, anemic versions of Windows Media Player, but it isn’t as capable as 
Windows Media Player 8, the version included in Windows XP. From Windows Me, the new version 
of Windows Media Player provides only a modest incitement to upgrade, whereas from earlier ver-
sions of Windows 9x, it provides much more encouragement—assuming you’re interested in multi-
media, that is.

Whichever version of Windows 9x you’re using, you’ll need to make sure that your hardware is 
up to scratch for Windows XP. Very generally speaking, if your computer is capable of running Win-
dows 98 or Windows Me at a decent clip, it should be able to run Windows XP without much trouble 
(though you might need to add memory). You’ll find details of Windows XP’s hardware require-
ments in Chapter 2, “Installing Windows XP Professional.”

Windows 3.1
If you’re still using Windows 3.1 and DOS as your main operating system, Windows XP Professional 
represents a considerable upgrade. There are two major considerations in taking this step:

◆ First, unless you’ve installed Windows 3.1 on a modern system (as you might have done for 
backward compatibility with ancient applications), you’ll almost certainly need to get a new 
PC to run Windows XP.

◆ Second, if you will need to continue running DOS applications and 16-bit Windows applica-
tions (rather than upgrading to 32-bit applications that provide similar functionality), check to 
make sure that these applications are compatible with Windows XP before upgrading. As 
mentioned earlier, Windows XP runs older 32-bit Windows applications quite impressively, 
but it has problems with some 16-bit applications.

Windows 2000 Professional
If you’re currently using Windows 2000 Professional and are happy with it, stick with it for the time 
being. The “natural” upgrade path from Windows 2000 Professional is to Windows XP Professional, 
but make this upgrade only after carefully evaluating the benefits that Windows XP Professional will 
provide. If Windows 2000 Professional is currently fulfilling all your computing needs, stick with it.
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Windows XP Professional Compared with the Macintosh OS
Like Windows XP Professional, the Macintosh OS is a 32-bit environment with built-in networking 
capabilities. Despite its well-known and intuitive interface, the Macintosh OS lacks many of the pow-
erful features found in Windows XP Professional. Object linking and embedding (OLE), MAPI, and 
TAPI are all unfamiliar to Apple users. The Mac OS supports only a limited sort of cooperative mul-
titasking, and you can switch between programs only with the mouse; there’s no equivalent to the 
mighty Alt+Tab key combination in Windows. There is also a relatively limited amount of software 
available to the Macintosh market as compared with the Windows market, and the Mac OS runs only 
on Mac hardware.

What Are the Features of Windows XP 
Professional Architecture?
I’ve already discussed some of the Windows XP Professional architecture. In this section, I’ll analyze 
it a little more closely to see what makes Windows XP Professional tick and why it is different from 
other operating systems. 

From a programmer’s perspective, Windows XP Professional is divided into two layers. These are 
actually two separate operating modes. The kernel mode is where Windows XP Professional performs its 
internal tasks and controls interaction between programs and the operating system, and between pro-
grams themselves. It is generally protected from end users fiddling with it. The user mode, which is usually 
described as sitting above the kernel mode because it is closer to the end user, is where your applications 
run. The area is considered nonprotected because you have access to it through your applications.

Kernel Mode
Nothing happens in the Windows XP Professional universe without the operating system knowing 
about it and giving its blessing. The kernel is the core of Windows XP Professional. It acts as a “gofer” 
between the operating system and the computer’s processor. As such, it is responsible for scheduling 
all the operating system’s interactions with your computer. The kernel also manages all the interre-
lationships between the different kernel mode operations. It does this by means of threads. A thread 
is a series of instructions that are attached to a command that is executed by a program. Threads 
include memory addresses, scheduling for the amount of time the process will take, and anything else 
that describes the process.

The kernel mode is divided into three subsections: the Hardware Abstraction Layer (HAL), the 
kernel, and Executive Services. Executive Services is subdivided further into its own component 
parts; more on those parts shortly.

The HAL and the Kernel

The HAL controls the interaction between the kernel and the system hardware. One of the design 
goals of Windows XP Professional was the capability to be easily ported from one type of computer 
to another. To this end, the HAL abstracts the hardware from the kernel so that the kernel does not 
need to know what type of hardware is installed in the computer. This extends to running multiple 
processors in your computer. Windows XP Professional is one of the only PC-based operating sys-
tems that can take advantage of symmetric multiprocessing. The abstraction provided by the HAL 
gives Windows XP Professional greater stability.
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Object Manager

Object Manager manages all the system objects that are used by Windows XP Professional. An object 
is a piece of data used by the operating system to create system events. Objects are acted upon by pro-
cesses. Every object has a handle (yes, that’s the technical term) that a process connects to in order to 
complete its job. The Object Manager is extensible, meaning that it can be expanded and added to as 
new object types are developed.

Security Reference Monitor

Security Reference Monitor is the “watchdog” for Windows XP Professional. Security Reference 
Monitor assigns security tokens and authenticates users each time they execute a task.

Process Manager

Process Manager is the complement to Object Manager. Process Manager manages the creation and 
deletion of processes. A process is a set of threads combined with a memory address and the necessary 
objects needed to complete a system task. The Process Manager works in conjunction with the Secu-
rity Reference Monitor to ensure that every process is assigned a security token.

Local Procedure Call Facility

Local Procedure Call facility acts as a negotiator between user mode and kernel mode. From an inter-
nal standpoint, Windows XP Professional uses a client-server model to administer itself. Just as Win-
dows XP Professional connects to a server and requests services from it, the Windows XP Professional 
user mode requests services from the Windows XP Professional kernel mode. Those requests are han-
dled by local procedure calls. Local procedure calls are also used in standard client-server networks.

Virtual Memory Manager

Virtual Memory Manager oversees how Windows XP Professional uses virtual memory. To increase 
the amount of usable memory space, Windows XP Professional uses hard-disk space as memory 
when it runs out of memory (which can happen fairly quickly with some high-powered programs). 
The disk memory is known as virtual memory.

Win32K and GDI

The Win32K and Graphics Device Interface (GDI) are the graphics subsystem of Windows XP Pro-
fessional. The graphics functions in earlier versions of Windows NT were provided by the Win32 sub-
system in user mode. Microsoft moved the graphics subsystem into Executive Services for version 4 
to give the graphics functions a performance boost. In fact, this resulted in the single greatest increase 
in the apparent speed of Windows NT 4.

User Mode
In the Windows XP Professional user mode, each of your programs runs in a separate memory space, 
an arrangement that protects each program from the others in case one should crash. This is true for 
32-bit and 16-bit programs, both Windows and DOS.
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