Chapter 7: Operating Systems and Utility programs

OBJECTIVES

After completing this chapter, you will be able to:

1. Identify the types of system software

2. Describe the functions of an operating system

3. Explain the purpose of the utilities included with most operating systems

4. Summarize the features of several stand-alone operating systems

5. Identify devices that use embedded operating systems

6. Explain the purpose of several stand-alone utility programs
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SYSTEM SOFTWARE

When you purchase a personal computer, it usually has system software installed on its hard disk System software consists of the programs that control or maintain the operations of the computer and its devices. System software serves as the interface between the user, the application software, and the computer’s hardware.

Two types of system software are operating systems and utility programs. This chapter discusses the operating system and its functions, as well as several types of utility programs for personal computers.
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OPERATING SYSTEMS

An operating system (OS) is a set of programs containing instructions that coordinate all the activities among computer hardware resources. Most operating systems perform similar functions that include starting a computer, providing a user interface, managing programs, managing memory, scheduling jobs, configuring devices, establishing an Internet connection, monitoring performance, and providing file management utilities. Some operating systems also allow users to control a network and administer security (Figure 7-1).

In most cases, the operating system is installed and resides on the computer’s hard disk. On handheld computers and many mobile devices, however, the operating system may reside on a ROM chip.
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Different sizes of computers typically use different operating systems. For example, a mainframe computer does not use the same operating system as a personal computer. Even the same types of computers, such as desktop computers, may not use the same operating system. Furthermore, the application software designed for a specific operating system may not run when using another operating system. For example, PCs often use Windows XP, and iMacs use Mac OS X. When pur chasing application software, you must ensure that it works with the operating system installed on your computer.

The operating system that a computer uses sometimes is called the platform. On purchased application software, the package identifies the required platform (operating system). A cross- platform program is one that has multiple versions, and each version runs identically on multiple operating systems.

OPERATING SYSTEM FUNCTIONS

Many different operating systems exist; however, most operating systems provide similar functions. The following sections discuss functions common to most operating systems. The operating system handles many of these functions automatically, without requiring any instruction from a user.

Starting a Computer

Booting is the process of starting or restarting a computer. When turning on a computer that has been powered off completely, you are performing a cold boot. A warm boot, by contrast, is the process of using the operating system to restart a computer. With Windows XP, for example, you can perform a warm boot by selecting a button in a dialog box (Figure 7-2). Some computers have a reset button that when pressed restarts the computer as if it had been powered off.

When you install new software, often an on-screen prompt instructs you to restart the computer. In this case, a warm boot is appropriate.

Each time you boot a computer, the kernel and other frequently used operating system instructions are loaded, or copied, from the hard disk (storage) into the computer’s memory (RAM). The kernel is the core of an operating system that manages memory and devices, maintains the computer’s clock, starts applications, and assigns the computer’s resources, such as devices, programs, data, and information. The kernel is memory resident, which means it remains in memory while the computer is running. Other parts of the operating system are nonresident, that is, these instructions remain on the hard disk until they are needed.

When you boot a computer, a series of messages may be displayed on the screen. The actual information displayed varies depending on the make and type of the computer and the equipment installed. The boot process, however, is similar for large and small computers.

FIGURE 7-2 To reboot a running computer, click the Restart button in the Turn off computer dialog box.

FAQ 7-1

When I am finished using the computer, can I simply turn it off?

No! You must use the operating system’s shut-down procedure so various processes are closed in sequence and items in memory released properly. Depending on the computer, several shut-down options exist. The Turn Off command removes power from the computer. Restart does a warm boot. Hibernate saves all documents in memory and then turns off the computer. Stand By places the entire computer in a low-power state but does not turn it off. With the Hibernate and Stand By options, the next time you resume work on the computer, the desktop is restored to exactly how you left it. For more information, visit scsite.com/dcf2e/ch7/faq and then click Shut-Down Options.
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Providing a User Interface

You interact with software through its user interface. That is, a user interface controls how you enter data and instructions and how information is displayed on the screen. Two types of user interfaces are command-line and graphical. Operating systems sometimes use a combination of these interfaces to define how a user interacts with a computer.

COMMAND-LINE INTERFACE 

To configure devices, manage system resources, and troubleshoot network connections, network administrators and other advanced users work with a command- line interface. In a command-line interface, a user types commands or presses special keys on the keyboard to enter data and instructions (Figure 7-3a). Command-line interfaces often are difficult to use because they require exact spelling, grammar, and punctuation. Minor errors, such as a missing period, generate an error message. Command-line interfaces, however, give a user more control to manage detailed settings.

GRAPHICAL USER INTERFACE 

Most users today work with a graphical user interface. With a graphical user interface (GUI), you interact with menus and visual images such as buttons and other graphical objects to issue commands (Figure 7-3b). Many current GUI operating systems incorporate features similar to those of a Web browser.

FIGURE 7-3a (command-line interface)

Managing Programs

Some operating systems support a single user and only one running program at a time. Others support thousands of users running multiple programs. How an operating system handles programs directly affects your productivity.

A single user/single tasking operating system allows only one user to run one program at a time. PDAs, smart phones, and other small computing devices often use a single user/single tasking operating system.

A single user/multitasking operating system allows a single user to work on two or more programs that reside in memory at the same time. Users today typically run multiple programs concurrently. It is common to have an e-mail program and Web browser open at all times, while working with application programs such as word processing or graphics.

FIGURE 7-3 Examples of command-line and graphical user interfaces.
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When a computer is running multiple programs concurrently, one program is in the foreground and the others are in the background. The one in the foreground is the active program, that is, the one you currently are using. The other programs running but not in use are in the background. In Figure 7-4, the PowerPoint program, which is showing a slide show, is in the foreground, and three other programs are running in the background (Paint Shop Pro, Encarta Encyclopedia, and iTunes).

FIGURE 7.4 The foreground program, PowerPoint, is displayed on the desktop. The other programs (Paint Shop Pro, Encarta Encyclopedia, and iTunes) are in the background.
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The foreground program typically is displayed on the desktop but the background programs often are partially or completely hidden behind the foreground program. You easily can switch between foreground and background programs. To make a program active (in the foreground) in Windows XP, click its program button on the taskbar. This causes the operating system to place all other programs in the background.

A multiuser operating system enables two or more users to run programs simultaneously. Networks, midrange servers, mainframes, and supercomputers allow hundreds to thousands of users to connect at the same time, and thus are multiuser.

A multiprocessing operating system supports two or more processors running programs at the same time. Multiprocessing involves the coordinated processing of programs by more than one processor. Multiprocessing increases a computer’s processing speed.

A computer with separate processors also can serve as a fault-tolerant computer. A fault-tolerant computer continues to operate when one of its components fails, ensuring that no data is lost. Fault-tolerant computers have duplicate components such as processors, memory and disk drives. If any one of these components fails, the computer switches to the duplicate component and continues to operate. Airline reservation systems, communications networks, automated teller machines, and other systems that must be operational at all times use fault-tolerant computers.

Managing Memory

The purpose of memory management is to optimize the use of random access memory (RAM). RAM consists of one or more chips on the motherboard that hold items such as data and instruc tions while the processor interprets and executes them. The operating system allocates, or assigns, data and instructions to an area of memory while they are being processed. Then, it carefully monitors the contents of memory. Finally, the operating system releases these items from being monitored in memory when the processor no longer requires them.

Virtual memory is a concept in which the operating system allocates a portion of a storage medium, usually the hard disk, to function as additional RAM. As you interact with a program, part of it may be in physical RAM, while the rest of the program is on the hard disk as virtual memory. Because virtual memory is slower than RAM, users may notice the computer slowing down while it uses virtual memory.

The operating system uses an area of the hard disk for virtual memory, in which it swaps (exchanges) data, information, and instructions between memory and storage. The technique of swapping items between memory and storage is called paging. When an operating system spends much of its time paging, instead of executing application software, it is said to be thrash ing. If application software, such as a Web browser, has stopped responding and the hard disk’s LED blinks repeatedly, the operating system probably is thrashing.

Scheduling Jobs

The operating system determines the order in which jobs are processed. A job is an operation the processor manages. Jobs include receiving data from an input device, processing instructions, sending information to an output device, and transferring items from storage to memory and from memory to storage.

A multiuser operating system does not always process jobs on a first-come, first-served basis. Sometimes, one user may have a higher priority than other users. In this case, the operating sys tem adjusts the schedule of jobs.

Sometimes, a device already may be busy processing one job when it receives a second job. This occurs because the processor operates at a much faster rate of speed than peripheral devices. For example, if the processor sends five print jobs to a printer, the printer can print only one doc ument at a time.

While waiting for devices to become idle, the operating system places items in buffers. A buffer is a segment of memory or storage in which items are placed while waiting to be transferred from an input device or to an output device.
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The operating system commonly uses buffers with print jobs. This process, called spooling, sends print jobs to a buffer instead of sending them immediately to the printer. The buffer holds the information waiting to print while the printer prints from the buffer at its own rate of speed. By spooling print jobs to a buffer, the processor can continue interpreting and executing instructions while the printer prints. This allows users to work on the computer for other tasks while a printer is printing. Multiple print jobs line up in a queue (pronounced Q) in the buffer. A pro gram, called a print spooler, intercepts print jobs from the operating system and places them in the queue (Figure 7-5).

Configuring Devices

A driver is a small program that tells the operating system how to communicate with a specific device. Each device on a computer, such as the mouse, keyboard, monitor, printer, and scanner, has its own specialized set of commands and thus requires its own specific driver. When you boot a computer, the operating system loads each device’s driver.

If you attach a new device to a computer, such as a printer or scanner, its driver must be installed before you can use the device. For many devices, the computer’s operating system may include the necessary drivers. If it does not, you can install the drivers from the CD or disk pro vided with the purchased device.

Today, many devices and operating systems support Plug and Play. Plug and Play means the operating system automatically configures new devices as you install them. With Plug and Play, a user can plug in a device, turn on the computer, and then use the device without having to configure the system manually.

Establishing an Internet Connection

Operating systems typically provide a means to establish Internet connections. For example, Windows XP includes a New Connection Wizard that guides users through the process of setting up a connection between a computer and an Internet service provider (Figure 7-6).

Some operating systems also include a Web browser and an e-mail program, enabling you to begin using the Web and communicate with others as soon as you set up the Internet connection. Some also include a built-in firewall to protect computers from unauthorized intrusions.

FIGURE 7-5 Spooling increases both processor and printer efficiency by placing print jobs in a buffer on disk before they are printed. This figure illustrates three jobs in the queue with one job printing.

Plug and Play

For more information, visit scsite.com/dcf2e/ ch7/weblink and then click Plug and Play.

FIGURE 7-6 To display the New Connection Wizard in Windows XP, click the Start button, point to All Programs, point to Accessories, point to Communications, and then click New Connection Wizard on the Communications submenu.
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Monitoring Performance

Operating systems typically contain a performance monitor. A performance monitor is a program that assesses and reports information about various computer resources and devices.

The information in performance reports helps users and administrators identify a problem with resources so they can try to resolve any problems. If a computer is running extremely slow, for example, the performance monitor may determine that the computer’s memory is being used to its maximum. Thus, you might consider installing additional memory in the computer.

Providing File Management and Other Utilities

Operating systems often provide users with the capability of managing files, viewing images, securing a computer from unauthorized access, uninstalling programs, scanning disks, defragmenting disks, diagnosing problems, backing up files and disks, and setting up screen savers. A later section in the chapter discusses these utilities in depth. Read At Issue 7-1 for a related discussion.

Controlling a Network

Some operating systems are network operating systems. A network operating system, or network OS, is an operating system that organizes and coordinates how multiple users access and share resources on a network. Resources include hardware, software, data, and information. For example, a network OS allows multiple users to share a printer, Internet access, files, and programs.

Some operating systems have network features built into them. In other cases, the network OS is a set of programs separate from the operating system on the client computers that access the net work. When not connected to the network, the client computers use their own operating system. When connected to the network, the network OS may assume some of the operating system functions.

The network administrator, the person overseeing network oper ations, uses the network OS to add and remove users, computers, and other devices to and from the network. The network administrator also uses the network operating system to install software and administer network security.

AT Issue Who Is Responsible for Operating System Security?

A few years ago, the Sasser worm infected almost one million computers in the stretch of a weekend. Surprisingly, most computer users already had the necessary means to stop this worm before it even got started. The Windows XP operating system comes equipped with built-in firewall protection, but, by default, the feature was turned off. Microsoft later released a service pack, or update, for the operating system in which the feature was turned on by default. Most operating system manufacturers allow users automatically to download and install up-to-date security patches. It is up to the users to make use of this service properly and make certain that their operating system software is up-to-date. Sometimes, as was the case with the Sasser worm, the updates come too late. Often, users are not technically savvy enough to keep up with the security updates or to configure a network connection with a firewall properly. Who should be responsible for operating system security? Why? Should operating system manufacturers be required to send security updates to computer users? Why or why not? Should users be required to take responsibility for worms and viruses that they spread to others due to lax security? Why or why not?
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Administering Security

The network administrator uses the network OS to establish permissions to resources. These permissions define who can access certain resources and when they can access those resources.

For each user, the network administrator establishes a user account, which enables a user to access, or log on to, a computer or a network. Each user account typically consists of a user name and password (Figure 7-7). A user name, or user ID, is a unique combination of characters, such as letters of the alphabet or numbers that identifies one specific user. Many users select a combination of their first and last names as their user name. A user named Henry West might choose H West as his user name.

A password is a private combination of characters associated with the user name that allows access to certain computer resources. Some operating systems allow the network administrator to assign passwords to files and commands, restricting access to only authorized users.

To prevent unauthorized users from accessing computer resources, keep your password confidential. While entering your password, most computers hide the actual password characters by displaying some other characters, such as asterisks (*) or dots. After entering a user name and password, the operating system compares the user’s entry with a list of authorized user names and passwords. If the entry matches the user name and password kept on file, the operating system grants the user access. If the entry does not match, the operating system denies access to the user.

The operating system records successful and unsuccessful logon attempts in a file. This allows the network administrator to review who is using or attempting to use the computer. Network administrators also use these files to monitor computer usage.

To protect sensitive data and information as it travels over the network, a network operating system may encrypt it. Encryption is the process of encoding data and information into an unreadable form. Network administrators can set up a network to encrypt data as it travels over the network to prevent unauthorized users from reading the data. When an authorized user attempts to read the data, it automatically is decrypted, or converted back into a readable form.

Test your knowledge of pages 250 through 258 in QuizYourself 7-1.

QUIZ YOURSELF 7

 Instructions: Find the true statement below. Then, rewrite the remaining false statements so they are true.

1. A buffer is a small program that tells the operating system how to communicate with a specific device.

2. A warm boot is the process of using the 

4. The program you currently are using is in the background, and the other programs running but not in use are in the foreground.

5. Two types of system software are operating systems and application programs.

Quiz Yourself Online: To further check your knowledge of system software and functions common to most operating systems, visit scsite.com/dcf2e/ch7/quiz and then click Objectives 1 — 2.

FIGURE 7.7 Most multiuser operating systems allow each user to log on, which is the process of entering a user name and a password into the computer.

What are the guidelines for selecting a good password?

Choose a password that no one could guess. Do not use any part of your first or last name, your spouse’s or child’s name, telephone number, street address, license plate number, Social Security number, and so on. Be sure your password is at least six characters long, mixed with letters and numbers. For more information, visit scsite.com/dcf2e/ch7/faq and then click Passwords.
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OPERATING SYSTEM UTILITY PROGRAMS

A utility program, also called a utility, is a type of system software that allows a user to perform maintenance-type tasks, usually related to managing a computer, its devices, or its programs. Most operating systems include several built-in utility programs (Figure 7-8). Users often buy stand-alone utilities, however, because they offer improvements over those included with the operating system. Utility programs included with most opera ting systems provide the following functions: managing files, viewing images, securing a computer from unauthorized access, uninstalling programs, scanning disks, defragmenting disks, diagnosing problems, backing up files and disks, and setting up screen savers. The following sections briefly discuss each of these utilities.

File Manager

A file manager is a utility that performs functions related to file management. Some of the file management functions that a file manager performs are for matting and copying disks; displaying a list of files on a storage medium (Figure 7-9); checking the amount of used or free space on a storage medium; and organizing, copying, renaming, deleting, moving, and sorting files.

Formatting is the process of preparing a disk for reading and writing. Most floppy and hard disk manufacturers preformat their disks. If you must format a floppy disk or other media, you can do so using the file manager.

Image Viewer

An image viewer is a utility that allows users to display, copy, and print the contents of a graphics file. With an image viewer, users can see images without having to open them in a paint or image-editing program. Windows XP includes an image viewer called Windows Picture and Fax Viewer (Figure 7-10). To display a file in this image viewer, simply double-click the thumbnail of the image in the file manager, such as the one shown in Figure 7-9.

FIGURE 7.8 Many utilities available in Windows XP are accessible through the Accessories and System Tools submenus.

FIGURE 7.9 With Windows Explorer, which is the file manager included with Windows XP, users can display a list of graphics files on a disk. In this case, thumbnails of the files are displayed.

FIGURE 7-10 Windows Picture and Fax Viewer allows users to see the contents of a graphics file.
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Personal Firewall

A personal firewall is a utility that detects and protects a personal computer from unauthorized intrusions. Personal firewalls constantly monitor all transmissions to and from a computer.

When connected to the Internet, your computer is vulnerable to attacks from a hacker. A hacker is someone who tries to access a computer or network illegally. Users with broadband Internet connections, such as through DSL and Internet cable television service, are even more susceptible than those with dial-up access because the Internet connection is always on.

The latest update to Windows XP automatically enables the built-in personal firewall upon installation. This firewall, called Windows Firewall, is easy to access and configure (Figure 7-11). If your operating system does not include a personal firewall or you want additional protection, you can purchase a stand-alone personal firewall utility or a hardware firewall, which is a device such as a router that has a built-in firewall.

Uninstaller

An uninstaller is a utility that removes a program, as well as any associated entries in the system files. When you install a program, the operating system records the information it uses to run the software in the system files. The uninstaller deletes files and folders from the hard disk, as well as removes program entries from the system files.

Disk Scanner

A disk scanner is a utility that (1) detects and corrects both physical and logical problems on a hard disk and (2) searches for and removes unnecessary files. A physical disk problem is a problem with the media such as a scratch on the surface of the disk. A logical disk problem is a problem with the data, such as a corrupt file.

Personal Firewalls

For more information, visit scsite.com/dcf2e/ ch7/weblink and then click Personal Firewalls.

Page 261

Disk Defragmenter

A disk defragmenter is a utility that reorganizes the files and unused space on a computer’s hard disk so the operating system accesses data more quickly and programs run faster. When an operating system stores data on a disk, it places the data in the first available sector on the disk. It attempts to place data in sectors that are contiguous (next to each other), but this is not always possible. When the contents of a file are scattered across two or more noncontiguous sectors, the file is fragmented.

Fragmentation slows down disk access and thus the performance of the entire computer. Defragmenting the disk, or reorganizing it so the files are stored in contiguous sectors, solves this problem (Figure 7-12). Windows XP includes a disk defragmenter available on the System Tools submenu.

Diagnostic Utility

A diagnostic utility compiles technical information about your computer’s hardware and certain system software programs and then prepares a report outlining any identified problems. Information in the report assists technical support staff in remedying any problems.

Backup Utility

A backup utility allows users to copy, or back up, selected files or an entire hard disk to another storage medium. During the backup process, the backup utility monitors progress and alerts you if it needs additional discs or tapes. Many backup programs compress, or shrink the size of, files during the backup process. By compressing the files, the backup program requires less storage space for the backup files than for the original files.

Because they are compressed, you usually cannot use backup files in their backed up form. In the event you need to use a backup file, a restore program reverses the process and returns backed up files to their original form. Backup utilities include restore programs.

You should back up files and disks regularly in the event your originals are lost, damaged, or destroyed. Instead of backing up to a local disk storage device, some users opt to use online stor age to back up their files. Online storage is a service on the Web that provides hard disk storage to computer users, usually for a minimal monthly fee.

Screen Saver

A screen saver is a utility that causes a display device’s screen to show a moving image or blank screen if no keyboard or mouse activity occurs for a specified time (Figure 7-13). When you press a key on the keyboard or move the mouse, the screen saver disappears and the screen returns to the previous state.

Screen savers originally were developed to prevent a problem called ghosting, in which images could be permanently etched on a monitor’s screen. Although ghosting is not as severe of a problem with today’s displays, manufacturers continue to recommend that users install screen savers for this reason. Screen savers also are popular for security, business, and entertainment purposes. To secure a computer, users configure their screen saver to require a password to deactivate. In addition to those included with the operating system, many screen savers are available for a minimal fee in stores and on the Web.

FIGURE 7-12 A fragmented disk has many files stored in noncontiguous sectors. Defragmenting reorganizes the files, so they are located in contiguous sectors, which speeds access time.

Screen Savers

For more information, visit scsite.com/dcf2e/ ch7!weblink and then click Screen Savers.

FIGURE 7-13 A Windows XP screen saver.
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TYPES OF OPERATING SYSTEMS

When you purchase a new computer, it typically has an operating system preinstalled. As new versions of the operating system are released, users upgrade their existing’computers to incorporate features of the new version. An upgrade usually costs less than purchasing the entire operating system.

New versions of an operating sys tem usually are downward compatible. That is, they recognize and work with application software written for an earlier version of the operating system (or platform). The application software, by contrast, is said to be upward compatible, meaning it will run on new versions of the operating system.

The three basic categories of operating systems that exist today are stand-alone, network, and embedded. The table in Figure 7-14 lists names of operating systems in each category. The following pages discuss the operating systems listed in the table.

CATEGORIES OF OPERATING SYSTEMS

FIGURE 7-14 Examples of stand-alone, network, and embedded operating systems. Some stand-alone operating systems include the capability of configuring small home or office networks.

STAND-ALONE OPERATING SYSTEMS

A stand-alone operating system is a complete operating system that works on a desktop computer, notebook computer, or mobile computing device. Some stand-alone operating systems are called client operating systems because they also work in conjunction with a network operating system. Client operating systems can operate with or without a network. Other stand-alone operating sys tems include networking capabilities, allowing the home and small business user to set up a small network. Examples of stand-alone operating systems are DOS, Windows XP, Mac OS X, UNIX, and Linux.

DOS

The term DOS (Disk Operating System) refers to several single user operating systems developed in the early 1980s for personal computers. The two more widely used versions of DOS were PC-DOS and MS-DOS.

DOS used a command-line interface when Microsoft first developed it. Later versions included both command-line and menu-driven user interfaces. DOS hardly is used today because it does not offer a graphical user interface and it cannot take full advantage of modern 32-bit personal computer processors.

Windows XP

In the mid-1980s, Microsoft developed its first version of Windows, which provided a graphical user interface (GUI). Since then, Microsoft continually has updated its Windows operating sys tem, incorporating innovative features and functions with each new version. Windows XP is Microsoft’s fastest, most reliable Windows operating system yet, providing quicker startup, better performance, and a simplified visual look (Figure 7-15). Windows XP is available in five editions: Home Edition, Professional, Media Center Edition, Tablet PC Edition, and 64-bit Edition.
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With Windows XP Home Edition, users easily can organize and share digital pictures, download and listen to music, create and edit videos, network home computers, and communicate with instant messaging. Windows XP Professional includes all the capabilities of Windows XP Home Edition and also offers greater data security, remote access to a computer, simpler administration of groups of users, and support for a wireless network. Windows XP Media Center Edition includes all features of Windows XP Professional and provides additional features for the personal computer used as a home entertainment computer (Figure 7-16). Windows XP Tablet PC Edition includes all features of Windows XP Professional and provides additional features designed to make users more productive while working on their Tablet PC. Windows XP 64-bit Edition is designed for workstations that use an Itanium 2 processor. Read Looking Ahead 7-1 for a look at the next generation of the Windows operating system.

LOOKING AHEAD 7-1

The Future of Windows

Searching for computer files can be a frustrating experience. Microsoft, however, plans to simplify the process with an eventual add-on to its next version of the Windows operating system, currently code-named Longhorn.

With this search feature, called WinFS (Windows Future Storage), users will be able to locate e-mail messages, documents, and multimedia images, no matter what their format, on a stand-alone computer and on a network.

Longhorn is being developed as a consumer-friendly product with a completely object-oriented interface. When this major update to Windows XP is released in 2006 or later, it will recognize users and tailor the systems for their specific needs. It also will feature new security technology called Palladium, an antivirus program, and record able DVD capabilities. For more information, visit scsite.com/dcf2e/ch7/looking and then click Longhorn.

FIGURE 7-16 With Windows XP Media Center Edition, users access recorded videos, pictures, music, television programs, radio stations, or movies via a remote control device.

FIGURE 7-15 Windows XP, with its simplified look, is the fastest and most reliable Windows operating system to date.
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Mac OS X

Since it was released with Macintosh computers in 1984, Apple’s Macintosh operating system has set the standard for operating system ease of use and has been the model for most of the new GUIs developed for non-Macintosh systems. The latest version, Mac OS X, is a multitasking operating system available only for computers manufactured by Apple (Figure 7-17).

UNIX

UNIX (pronounced YOU-nix) is a multitasking operating system. Several versions of this operating system exist, each slightly different. Although some versions of UNIX have a command-line interface, most versions of UNIX offer a graphical user interface (Figure 7-18). Today, a version of UNIX is available for most computers of all sizes. Power users often work with UNIX because of its flexibility and power.

FIGURE 7.18

Some versions of UNIX have a graphical user interface.
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Linux

Linux is one of the faster growing operating systems. Linux (pronounced LINN-uks) is a popular, multitasking UNIX-type operating system. In addition to the basic operating system, Linux also includes many free programming languages and utility programs. Linux is not proprietary software like the operating systems discussed thus far. Instead, Linux is open source software, which means its code is available to the public for use, modification, and redistribution. Read At Issue 7-2 for a related discussion.

Some versions of Linux are command-line. Others are GUI (Figure 7-19). Users obtain Linux in a variety of ways. Some people download it free from the Web. Others purchase it from vendors, who bundle their own software with the operating system. Linux CD-ROMs are included in many Linux books and also are available for purchase from vendors. For purchasers of new personal computers, some retailers such as Dell will preinstall Linux on the hard disk on request. Read Looking Ahead 7-2 for a look at the next generation of Linux.

FIGURE 7-19 Red Hat provides a version of Linux called Red Hat Linux.

LOOKING AHEAD 7-2

The Future of Linux

The Linux operating system has been altered and enhanced since Linus Torvalds wrote the initial source code in 1991. With hundreds of programmers donating their time to make Linux the best possible version of UNIX, the software literally has changed on a daily basis.

As these developers work to improve Linux, their efforts are helping to shape the software’s future. Experts predict the operating system may change by establishing a consistent desktop environment that is easy for all computer users to use. They also believe that hardware manufacturers will promote Linux-approved systems that maximize the soft ware’s features. Others forecast that a few major distributors will issue the software, in contrast to the hundreds of independent distributors that now exist. For more information, visit scsite.com/dcf2e/ch7/Iooking and then click Linux Future.

AT ISSUE 7-2

Closed Source vs. Open Source Software 

Linux is a fast-growing, innovative operating system. One of the features that make it different from other operating systems is that Linux is open source and its source code, along with any changes, remains public. Since its introduction in 1991, Linux has been altered, adapted, and improved by hundreds of programmers. Unlike Linux, most operating systems are proprietary, and their program code often is a zealously guarded secret. At one large software developer, an employee reported that application programmers had little opportunity to contribute to operating system programs because they had no access to the operating system program source code. Supporters of open source maintain that source code should be open to the public so that it can be scrutinized, corrected, and enhanced. In light of concerns about security and fears of possible virus problems, however, some people are not sure open source software is a good idea. Besides, they argue, programmers should be able to control, and profit from, the operating systems they create. On the other hand, open source software can be scrutinized for errors by a much larger group of people and changes can be made immediately. Is open source software a good idea? Why or why not? Can the concerns about open source software be addressed? How? What are the advantages and disadvantages of open versus closed source software? Does open source software lead to better software?
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Test your knowledge of pages 259 through 265 in Quiz Yourself 7-2.

Instructions: Find the true statement below. Then, rewrite the remaining false statements so they are true.

QUIZ YOURSELF 7-2

1. A file manager is a utility that detects and protects a personal computer from unauthorized intrusions.

2. Fragmenting a disk is the process of reorganizing it so the files are stored in contiguous sectors.

3. Linux is available in five editions: Home Edition, Professional, Media Center Edition, Tablet PC Edition, and 64-bit Edition.

4. Mac OS X is a multitasking operating system available only for computers manufactured by Apple.

5. Windows XP is a UNIX-type operating system that is open source software.

Quiz Yourself Online: To further check your knowledge of utilities included with most operating systems and stand-alone operating systems, visit scsite.com/dcf2e/ch7/quiz and then click Objectives 3 — 4.

NETWORK OPERATING SYSTEMS

As discussed earlier in this chapter, a network operating system is an operating system that is designed specifically to support a network. A network operating system typically resides on a server. The client computers on the network rely on the server(s) for resources. Many of the client operating systems discussed in the previous section work in conjunction with a network operating system.

Some of the stand-alone operating systems discussed in the previous section include networking capability; however, network operating systems are designed specifically to support all sizes of networks, including medium to large-sized businesses and Web servers.

Examples of network operating systems include NetWare, Windows Server 2003, UNIX, Linux,and Solaris.

• Novell’s Netware is a network operating system designed for client/server networks.

• Windows Server 2003 is an upgrade to Windows 2000 Server, which was an upgrade to Windows NT Server.

• UNIX and Linux often are called multipurpose operating systems because they are both stand-alone and network operating systems.

• Solaris, a version of UNIX developed by Sun Microsystems, is a network operating system designed specifically for e-commerce applications.

EMBEDDED OPERATING SYSTEMS

The operating system on most PDAs and small devices, called an embedded operating system, resides on a ROM chip. Popular embedded operating systems include Windows CE, Windows Mobile, Palm OS (Figure 7-20), embedded Linux, and Symbian OS.

• Windows CE is a scaled-down Windows operating system designed for use on communications, entertainment, and computing devices with limited functionality. It supports color, sound, multitasking, multimedia, e-mail, Internet access, and Web browsing.

• Windows Mobile is built on Windows CE and works on a specific type of FDA, called a Pocket PC, and smart phones. With this operating system and a Pocket PC or smart phone, users have access to the basic PIM (personal information manager) functions such as contact lists, schedules, tasks, calendars, and notes.

• Palm OS, which is a competing operating system to Windows Mobile, runs on PDAs and smart phones. With Palm OS and a compatible FDA, users manage schedules and contacts, telephone messages, project notes, reminders, tasks and address lists, and important dates and appointments.
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• Embedded Linux is a scaled-down Linux operating system designed for PDAs, smart phones, smart watches, set-top boxes, Internet telephones, and many other types of devices and computers requiring an embedded operating system. PDAs and smart phones with embedded Linux offer calendar and address book and other PIM functions, touch screens, and handwriting recognition.

• Symbian OS is an open source multitasking operating system designed for smart phones. Users enter data by pressing keys on the keypad or keyboard, touching the screen, and writing on the screen with a stylus.

STAND-ALONE UTILITY PROGRAMS

Although operating systems typically include some built-in utilities, many stand-alone utility programs are available for purchase. For example, you can purchase personal firewalls, backup utilities, and screen savers. These stand-alone utilities typically offer improvements over those features built into the operating system or provide features not included in an operating system.

Other functions provided by stand-alone utilities include protecting against viruses, removing spyware, filtering Internet content, compressing files, converting files, burning CDs and DVDs, and maintaining a personal computer. The following sections discuss each of these utilities.

Antivirus Programs

The term, computer virus, describes a potentially damaging computer program that affects, or infects, a computer negatively by altering the way the computer works without the user’s knowl edge or permission. More specifically, a computer virus is a segment of program code from some outside source that implants itself in a computer. Once the virus is in a computer, it can spread throughout and may damage your files and operating system.

Currently, more than 81,000 known virus programs exist with an estimated 6 new virus pro grams discovered each day. Computer viruses do not generate by chance. The programmer of a virus, known as a virus author, intentionally writes a virus program. Some virus authors find writing viruses a challenge. Others write them to cause destruction. Writing a virus program usually requires significant programming skills.

Some viruses are harmless pranks that simply freeze a computer temporarily or display sounds or messages. The Music Bug virus, for example, instructs the computer to play a few chords of music. Other viruses destroy or corrupt data stored on the hard disk of the infected computer. If you notice any unusual changes in your computer’s performance, it may be infected with a virus. Figure 7-21 outlines some common symptoms of virus infection.

A worm copies itself repeatedly, for example, in memory or over a network, using up system resources and possibly shutting the system down. A Trojan horse hides within or looks like a legitimate program such as a screen saver. A certain condition or action usually triggers the Trojan horse. Unlike a virus or worm, a Trojan horse does not replicate itself to other computers.

SIGNS OF VIRUS INFECTION

• An unusual message or image is displayed on the computer screen

• An unusual sound or music plays randomly

• The available memory is less than what should be available

• A program or file suddenly is missing

• An unknown program or file mysteriously appears

• The size of a file changes without explanation

• A file becomes corrupted

• A program or file does not work properly

• System properties change

FIGURE 7.21 Viruses attack computers in a variety of ways. This list indicates some of the more common signs of virus infection.
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To protect a computer from virus attacks, users should install an antivirus program and update it frequently. An antivirus program protects a computer against viruses by identifying and removing any computer viruses found in memory, on storage media, or on incoming files (Figure 7-22). Most antivirus programs also protect against worms and Trojan horses. When you purchase a new computer, it often includes antivirus software.

The two more popular antivirus pro grams are McAfee VirusScan and Norton AntiVirus. As an alternative to purchasing these products on CD, both McAfee and Norton offer Web-based antivirus pro grams. That is, during your paid subscription period, the program continuously protects the computer against viruses.

Internet Filters

Filters are programs that remove or block certain items from being displayed. Three widely used Internet filters are anti-spam programs, Web filters, and pop-up blockers.

ANTI-SPAM PROGRAMS 

Spam is an unsolicited e-mail message or newsgroup posting sent to many recipients or newsgroups at once. Spam is Internet junk mail. An anti-spam program is a filtering pro gram that attempts to remove spam before it reaches your inbox. If your e-mail program does not include an anti-spam program, many anti-spam programs are available at no cost on the Web.

WEB FILTERS 

Web filtering software is a program that restricts access to certain material on the Web. Some restrict access to specific Web sites; others filter sites that use certain words or phrases. Many businesses use Web filtering software to limit employee’s Web access. Some schools, libraries, and parents use this software to restrict access to minors.

FAQ 7-3

What steps should I take to prevent virus infections on my computer?

Set up the antivirus software to scan on a regular basis. Never open an e-mail attachment unless you are expecting the attachment and it is from a trusted source. Set macro security in programs such as word processing and spreadsheet so you can enable or disable macros. Write-protect your recovery disk. Back up files regularly. For more information, visit scsite.com/dcf2e/ch7/faq and then click Virus Infections.

Spyware Removers

For more information, visit scsite.com/dcf2e/ ch7/weblink and then click Spyware Removers.

Spyware Removers

Spyware is a program placed on a computer without the user’s knowledge that secretly collects information about  the user, often related to Web browsing  habits. The spyware program communicates information it collects to some out side source while you are online. A spyware remover is a program that detects and deletes spyware. Most spyware removers cost less than $50; some are available on the Web at no cost.

FIGURE 7-22 An antivirus program scans memory, disks, and incoming e-mail messages and attachments for viruses and attempts to remove any viruses it finds.

Should anti-spam programs be installed on home computers?

Yes. With more than 65 percent of all e-mail categorized as spam, home and business users could lose valuable time sifting through messages related to the variety of subjects shown in the chart below. For more information, visit scsite.com/dcf2e/ ch7/faq and then click Anti-Spam Programs.
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Pop-Up BLOCKERS 

A pop-up ad is an Internet advertisement that appears in a new window in the foreground of a Web page displayed in your browser. A pop-up blocker is a filtering program that stops pop-up ads from displaying on Web pages. If your operating system does not block pop-up ads, many pop-up blockers can be downloaded from the Web at no cost.

File Compression

A file compression utility shrinks the size of a file(s). A compressed file takes up less storage space than the original file (Figure 7-23). Compressing files frees up room on the storage media and improves system performance. Attaching a compressed file to an e-mail message, for example, reduces the time needed for file transmission. Uploading and downloading compressed files to and from the Internet reduces the file transmission time.

Compressed files sometimes are called zipped files. When you receive or download a compressed file, you must uncompress it. To uncompress, or unzip, a file, you restore it to its original form. Some operating systems such as Windows XP include uncompress capabilities. To compress a file, however, you need a stand-alone file compression utility. Two popular stand-alone file compression utilities are PKZIP and WinZip.

File Conversion

A file conversion utility transforms the contents of a file or data from one format to another. When a business develops a new system, often the data in the current system is not in the correct format for the new system. Thus, part of the system development process is to convert data — instead of having users re-enter all the existing data in the new system. On a smaller scale, when home users purchase new software, they may need to convert files so the files will be displayed properly in the new software.

CD/DVD Burning

CD/DVD burning software writes text, graphics, audio, and video files on a recordable or rewritable CD or DVD. This software enables the home user easily to back up contents of their hard disk on a CD/DVD and make duplicates of uncopyrighted music or movies. CD/DVD burning software usually also includes photo editing, audio editing, and video editing capabilities (Figure 7-24).

When you buy a recordable or rewritable CD or DVD, it typically includes CD/DVD burning software. You also can buy CD/DVD burning software for a cost of less than $100.

FIGURE 7-23 This file (Vacation) contains four compressed files. Without being compressed, these files consume 4,574 KB. Compressing them reduced the amount of storage by about 50 percent.

FIGURE 7-24 Using CD/DVD burning software, you can copy text, graphics, audio, and video files on a CD or DVD, if you have the correct type of CD/DVD drive and media.
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Personal Computer Maintenance

Operating systems typically include a diagnostic utility that diagnoses computer problems but does not repair them. A personal computer maintenance utility identifies and fixes operating system problems, detects and repairs disk problems, and includes the capability of improving a computer’s performance. Additionally, some personal computer maintenance utilities continuously monitor a computer while you use it to identify and repair problems before they occur. Norton SystemWorks is a popular personal computer maintenance utility designed for Windows operating systems (Figure 7-25).

Test your knowledge of pages 266 through 270 in Quiz Yourself 7-3.

Instructions: Find the true statement below. Then rewrite the remaining false statements so they are true 

QUIZ YOURSELF 7-3

1. A pop-up blocker shrinks the size of a file(s).

2 An anti spam program protects a computer against viruses

3. Examples of network operating systems include NetWare, Windows Server 2003, UNIX, Linux, and Solaris.

4. Pocket PCs use Palm OS as their operating system.

5 Web filtering software writes text graphics audio and video files to a recordable or rewritable CD or DVD

Quiz Yourself Online To further check your knowledge of embedded operating systems and stand alone utility programs visit scsite.com/dcf2e/ch7/quiz and then click Objectives 5 — 6

CHAPTER SUMMARY

This chapter defined an operating system and then discussed the functions common to most operating systems. Next, it introduced several utility programs commonly found in operating systems. The chapter discussed a variety of stand-alone operating systems, network operating systems, and embedded operating systems. Finally, the chapter described several stand-alone utility programs.

CAREER CORNER

Systems Programmer

System software is a key component in any computer. A systems programmer evaluates, installs, and maintains system software and provides technical support to the programming staff.

Systems programmers work with the programs that control computers, such as operating systems, net- work operating systems, and database systems. They identify current and future processing needs and then recommend the software and hardware necessary to meet those needs. In addition to selecting and installing system software, systems programmers must be able to adapt system software to the requirements of an organization, provide regular maintenance, measure system performance, determine the impact of new or updated software on the system, design and implement special software, and provide documentation. Because they are familiar with the entire system, systems programmers often help application programmers to diagnose technical problems.

Systems programmers must be acquainted thoroughly with a variety of operating systems. They must be able to think logically, pay attention to detail, work with abstract concepts, and devise solutions to complex problems. Systems programmers often work in teams and interact with programmers and nontechnical users, so communications skills are important.

Most systems programmers have a four-year B.S. degree in Computer Science or Information Technology. Depending on responsibilities and experience, salaries range from $53,000 to as much as $100,000. For more information, visit scsite.com/dcf2e/ch7/careers and then click Systems Programmer.
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COMPANIES ON THE CUTTING EDGE

Red Hat

Sharing Open Source Software

When you were young, you were taught to share. University professors share their research with colleagues throughout the world; and Red Hat shares software code, or instructions, with computer users.

Red Hat is the largest supplier of open source software, which allows buyers to view, modify, and perhaps improve, the software. The company delivers the software improvements to customers through the Red Hat Network, the company’s Internet service.

Bob Young and Marc Ewing founded Red Hat in 1994 and started distributing a version of the Red Hat Linux operating system complete with documentation and support. Today, Linux is Red Hat’s most well-known product. In addition, its open source Apache Web server commands 67 percent of the market, according to E-Soft, a consulting firm that tracks online services. For more information, visit scsite.com/dcf2e/ch7/companies and then click Red Hat.

Symbian

Handheld Computing Devices Manufacturer

The next time you send a text message using your smart phone, you may be using an operating system developed by Symbian. This British company’s operating system is the global industry standard and is licensed to leading cellular telephone manufacturers, including Ericsson, Matsushita (Panasonic), Motorola, Nokia, and Psion, which account for more than 80 percent of annual worldwide mobile phone sales.

In 1994, former CEO Colly Myers began experimenting with his programming expertise with the goal of developing a full operating system for a handset rivaling that found on a mainframe computer. Four years later, he convinced Ericsson, Motorola, and Nokia to invest in his product.

The Symbian open standards allow manufacturers to customize services and user interfaces, including graphics, e-mail, and touch screens. For more information, visit scsite.com/dcf2e/ch7/companies and then click Symbian.

TECHNOLOGY TRAILBLAZERS

Alan Kay: Computer Pioneer

Chances are that every time you use your computer you use one of Alan Kay’s ideas. More than 35 years ago — long before the personal computer became ubiquitous — he was developing a notebook computer complete with a flat screen, wireless network, and storage. More than 20 years ago, he engineered a graphical user interface, object-oriented languages, and personal computer networks.

Kay did much of his early work at the U.S. Defense Department’s Advance Research Project Agency (DARPA) and Xerox’s Palo Alto Research Center (PARC). Today he is a senior fellow at HP Labs and a computer science professor at UCLA. In 2004, he won three major awards for his breakthrough inventions that have enhanced society scientifically, culturally, and spiritually. For more information, visit scsite.com/dcf2e/ch7/people and then click Alan Kay.

Linus Torvalds: Linux Creator

When Linus Torvalds developed a new operating system in 1991, he announced his project in an Internet newsgroup, made the source code available, and asked for suggestions. Computer users responded by reviewing the system and offering enhancements. Three years later, Torvalds released a much-enhanced version of open source operating system he called Linux.

Torvalds decided to create the innovative operating system when he was a 21-year-old computer science student in Finland. Today, Linux is estimated to be running on at least 10 percent of computers and is Microsoft’s main competitor. Torvalds leads the development of Linux as a fellow at OSDL (Open Source Development Labs), a not-for-profit consortium of companies dedicated to developing and promoting the operating system. For more information, visit scsite.com/dcf2e/ch7/people and then click Linus Torvalds.
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Chapter Review

The Chapter Review section summarizes the concepts presented in this chapter. To obtain help from other students regarding any subject in this chapter, visit scsite.com/dcf2e/ch7/forum and post your thoughts or questions.

What Are the Types of System Software?

System software consists of the programs that control or maintain the operations of a computer and its devices. Two types of system software are operating systems and utility programs. An operating system (OS) contains instructions that coordinate all the activities among computer hardware resources. A utility program performs maintenance-type tasks, usually related to managing a computer, its devices, or its programs.

What Are the Functions of an Operating System?

The operating system provides a user interface, manages programs, manages memory. schedules jobs, configures devices, establishes an Internet connection, and monitors performance. The user interface controls how data and instructions are entered and how information is displayed. Two types of user interfaces are a command-line interface and a graphical user interface (GUI). Managing programs refers to how many users, and how many programs, an operating system can support at one time. An operating system can be single user/single tasking, single user/multitasking, multiuser, or multi processing. Memory management optimizes the use of random access memory (RAM). Virtual memory allocates a portion of a storage medium to function as additional RAM. Scheduling jobs determines the order in which jobs are processed. A job is an operation the processor manages. Configuring devices involves loading each device’s driver when a user boots the computer. A driver is a program that tells the operating system how to communicate with a specific device. Establishing an Internet connection sets up a connection between a computer and an Internet service provider. A performance monitor is an operating system program that assesses and reports information about computer resources and devices.

What Is the Purpose of the Utilities Included with Most Operating Systems?

Most operating systems include several built-in utility programs. A file manager performs functions related to file management. An image viewer displays, copies, and prints the contents of a graphics file. A personal firewall detects and protects a personal computer from unauthorized intrusions. An uninstaller removes a program and any associated entries in the system files. A disk scanner detects and corrects problems on a disk and searches for and removes unnecessary files. A disk defragmenter reorganizes the files and unused space on a computer’s hard disk. A diagnostic utility compiles and reports technical information about a computer’s hardware and certain system software programs. A backup utility is used to copy, or back up, selected files or an entire hard disk. A screen saver displays a moving image or blank screen if no keyboard or mouse activity occurs for a specified time.

What Are Features of Several Stand-Alone Operating Systems?

A stand-alone operating system is a complete operating system that works on a desktop computer, notebook computer, or mobile computing device. Stand-alone operating systems include DOS, Windows XP, Mac OS X, UNIX, and Linux. DOS (Disk Operating System) refers to several single user, command-line operating systems developed for personal computers. Windows XP is Microsoft’s fastest, most reliable Windows operating system, providing better performance and a simplified look. Mac OS X is a multitasking GUI operating system available only for Apple computers. UNIX is a multi tasking operating system that is flexible and powerful. Linux is a popular, multitasking UNIX-type operating system that is open source software, which means its code is available to the public.
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What Devices Use Embedded Operating Systems?

Most PDAs and smart phones have an embedded operating system that resides on a ROM chip. Popular embedded operating systems include Windows CE, Windows Mobile, Palm OS, embedded Linux, and Symbian OS. Windows CE is a scaled-down Windows operating system designed for use on communications, entertainment, and computing devices with limited functionality. Windows Mobile is built on Windows CE and works on a specific type of PDA, called a Pocket PC, and smart phones. Palm OS is an operating system used on PDAs and smart phones. Embedded Linux is a scaled- down Linux operating system for PDAs, smart phones and watches, and other devices. Symbian OS is an open source multitasking operating system designed for smart phones.

What Is the Purpose of Several Stand-Alone Utility Programs?

Stand-alone utility programs offer improvements over features built into the operating system or provide features not included in the operating system. An antivirus program protects computers against a virus, or potentially damaging computer program, by identifying and removing any computer viruses. A spyware remover detects and deletes spyware. An anti-spam program attempts to remove spam before it reaches your inbox. Web filtering software restricts access to certain material on the Web. A pop-up blocker stops pop-up ads from displaying on Web pages. A file compression utility shrinks the size of a file. A file conversion utility transforms the contents of a file from one format to another. CD/DVD burning software writes to a recordable or rewritable CD or DVD. A personal computer maintenance utility identifies and repairs operating system or disk problems and improves a computer’s performance.

Key Terms

You should know each key term. Use the list below to help focus your study. To further enhance your understanding of the Key Terms in this chapter, visit scsite.com/dcf2e/ch7/terms. See an example of and a definition for each term, and access current and additional information about the term from the Web.

anti-spam program (268)

antivirus program (268)

backup utility (261)

booting (252)

buffer (255)

CD/DVD burning software (269)

cold boot (252)

command-line interface (253)

defragmenting (261)

diagnostic utility (261)

disk defragmenter (261)

disk scanner (260)

DOS (262)

driver (256)

embedded operating system (266)

fault-tolerant computer (255)

file compression utility (269)

file conversion utility (269)

file manager (259)

graphical user interface (GUI) (253)

image viewer (259)

job (255)

Linux (265)

log on (258)

Mac OS X (264)

Macintosh operating system (264)

memory management (255) 

network administrator (257)

network operating system (257)

network 05 (257)

operating system (OS) (251)

password (258)

performance monitor (257)

personal computer

maintenance utility (270)

personal firewall (260)

Plug and Play (256)

pop-up blocker (269)

queue (256)

restore program (261)

screen saver (261)

spam (268)

spooling (256)

spyware remover (268)

stand-alone operating system (262)

system software (250)

systems programmer (270)

Trojan horse (267)

uncompress (269)

uninstaller (260)

UNIX (264)

user ID (258)

user interface (253)

user name (258)

utility (259)

utility program (259)

virtual memory (255)

virus (267)

warm boot (252)

Web filtering software (268)

Windows XP (262)

worm (267)

zipped files (269)
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CHAPTER 7 Checkpoint

Use the Checkpoint exercises to check your knowledge level of the chapter.

True/False

Mark T for True and F for False. (See page numbers in parentheses.)

_____ 1. The operating system that a computer uses sometimes is called the level. (252)

_____ 2. Booting is the process of starting or restarting a computer. (252)

_____ 3. A user interface controls how you enter data and instructions and how information is displayed on the screen. (253)

_____ 4. A buffer is a segment of memory or storage in which items are placed while waiting to be transferred from an input device or to an output device. (255)

_____ 5. A utility program is a program that assesses and reports information about various computer resources and devices. (257)

6. A personal firewall is a utility program that detects and protects a personal computer from unauthorized intrusions. (260)

_____ 7. A disk defragmenter is a utility that reorganizes the files and unused space on a computer’s hard disk so the operating system accesses data more quickly and programs run faster. (261)

_____ 8. A stand-alone operating system is a complete operating system that works on a desktop computer, notebook computer, or mobile computing device. (262)

9. Most antivirus programs do not protect against worms or Trojan horses. (268)

10. Web filtering software is a program that secretly collects information about a user, often related to the user’s Web browsing habits. (268)

Multiple Choice

1. Many current _____ operating systems incorporate features similar to those of a Web browser. (253)

a. command-line interface

b. menu-driven interface

c. graphical user interface

d. all of the above

2. A process called _____ sends print jobs to a buffer instead of sending them immediately to the printer. (256)

a. booting b. thrashing c. spooling d. formatting

3. Encryption is the process of _____. (258)

a. encoding data and information into an unreadable form

b. recording successful and unsuccessful logon attempts in a file

c. establishing a user account that allows a user to log on to a network

d. entering a user name and password

4. Defragmenting reorganizes the files on a disk so they are located in _____ access time. (261)

a. noncontiguous sectors, which slows

b. noncontiguous sectors, which speeds

c. contiguous sectors, which slows

d. contiguous sectors, which speeds

5. Apple’s _____ has set the standard for operating system ease of use and has been the model for most of the new GUIs. (264)

a. UNIX operating system

b. Macintosh operating system

c. Windows XP operating system

d. Linux operating system

6. In addition to being a stand-alone operating system, also is a network operating system. (266)

a. DOS b. UNIX

c. NetWare d. Windows XP

7. Personal firewalls, backup utilities, and screen savers are examples of _____. (267)

a. stand-alone operating systems

b. network operating systems

c. stand-alone utility programs

d. antivirus programs

8. Two popular stand-alone ____ are PKZIP and WinZip. (269)

a. antivirus programs

b. personal computer maintenance utilities

c. personal firewalls

d. file compression utilities

Matching

Match the terms with their definitions. (See page numbers in parentheses.)

_______ 1. fault-tolerant computer (255)

_______ 2. buffer (255)

_______ 3. password (258)

_______ 4. restore program (261)

_______ 5. uncompress (269)

a. continues to operate when one of its components fails

b. private combination of characters associated with a user name

c. reverses the backup process and restores backed up files

d. restore a zipped file to its original form

e. segment of memory or storage in which items are placed while waiting to be transferred

f. contains a list of programs that open when a computer boots up
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Checkpoint Short Answer
Write a brief answer to each of the following questions.

1. How is a cold boot different from a warm boot? How is a memory-resident part of an operating system different from a nonresident part of an operating system? 

2. What is a user interface? How are a command-line interface and a graphical user interface different? 

3. How is a single user/single tasking operating system different from a single user/multitasking operating system? What is a multiuser operating system?

4. What is a computer virus? How is a worm different from a Trojan horse? _______

5. What is spyware? What are some examples of Internet filters? 

Working Together


Working in a group of your classmates, complete the following team exercise.

1. The Buyer’s Guide on page 279 offers tips on buying a computer. Have each member of your team answer the four questions presented in the Buyer’s Guide to determine the type of computer he or she needs. Then, each team member should visit one or more computer vendors and, using the guidelines and tools presented in the Buyer’s Guide, find the “perfect” computer. Later, meet with the members of your team and compare your results. How are the computers similar? How are they different? Use PowerPoint to create a group presentation and share your findings with the class.

Web Research

Use the Internet-based Web Research exercises to broaden your understanding of the concepts presented in this chapter. Visit scsite.com/dcf2e/ch7/research to obtain more information pertaining to each exercise. To discuss any of the Web Research exercises in this chapter with other students, post your thoughts or questions at scsite.com/dcf2e/ch7/forum.

Journaling

Respond to your readings in this chapter by writing at least one page about your reactions, evaluations, and reflections about using stand-alone utility programs For example, does your computer have an antivirus program? If so, how often do you check for new virus definition updates? Has a virus ever infected one of your files or your computer? Do you have a backup of your hard disk? Do you have a recovery disk? Do you have a personal firewall? You also can write about the new terms you learned by reading this chapter. If required, submit your journal to your instructor.

Scavenger Hunt

Use one of the search engines listed in Figure 2-8 in Chapter 2 on page 58 or your own favorite search engine to find the answers to the questions below. Copy and paste the Web address from the Web page where you found the answer. Some questions may have more than one answer. If required, submit your answers to your instructor. (1) What are the three file systems for disk part tions on a computer running the Windows XP operating system? Which of the three does Microsoft recommend using? Why? (2) If you use Microsoft Office on a computer running Windows XP, can you use the same software on a computer running the UNIX or Linux operating system? Why or why not? (3) What did Gary Kildall develop in 1974 while working for Intel? What is the basis of the lawsuit Caldera Inc. filed against Microsoft in 1996?

Search Sleuth

A search engine using a concept-based search system seeks Web sites containing a search term along with related concepts. For example, if you search for “operating systems,” this type of search engine also returns links to books, professional organizations, and other operating system-related topics. Many researchers consider Excite (excite.com) the best concept-based search engine. Visit this Web site and then use your word processing program to answer the following questions. Then, if required, submit your answers to your instructor. (1) Click the Member Info link at the bottom of the page. What are the benefits of free membership? (2) Click the Web search text box and type “utility programs” in the box. How many search results are returned that are not sponsored links? (3) Click the View By Search Engine option button near the top of the page. What are three search engines Excite used to return results? Which search engine returned the most links? (4) Click two of the unsponsored links discussing backing up and recovering files. Review these articles and then write a 50-word summary of your findings.
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Learn How To

Use the Learn How To activities to learn fundamental skills when using a computer and accompanying technology. Complete the exercises and submit them to your instructor.

1: Install a Computer

Once you have purchased a computer, you must install it for use. Based on years of experience, a set of guidelines for installing and using your computer has been developed. To examine these guidelines, complete the following steps:

1. Start the browser on your computer.

2. Type the Web address scsite.com/dcf2e in the Address box and then press the ENTER key.

3. Click the Chapter 7 link in the top navigation bar.

4. Click Install Computer in the left sidebar below the heading, Beyond the Book.

5. Read the material presented about how to install a computer.

Exercise

1. Using your Web search skills, research the latest recommendations with respect to proper ergonomics for using a computer. What information did you find that you did not know before? What changes would you make to your current computer setup that might make you more productive? Submit your answers to your instructor.

2. Many people report illnesses or injuries from using computers. Perform research in a library or on the Web to discover the five most common ailments associated with using a computer. Determine the actions people can take to minimize or eliminate these ailments. Submit a report to your instructor describing your findings.

3. Your computer lab at school contains multiple computers for student use. Using the knowledge you have obtained from this Learn How To activity, evaluate the computer installation in your school lab. In a report to your instructor, specify those items you think can be improved in the lab.

2: Maintain a Computer

While computers are amazingly resilient and reliable, you still should perform certain activities to ensure they maintain peak performance. To learn about these activities, complete the following steps:

1. Start the browser on your computer.

2. Type the Web address scsite.com/dcf2e in the Address box and then press the ENTER key.

3. Click the Chapter 7 link in the top navigation bar.

4. Click Maintain Computer in the left sidebar below the heading, Beyond the Book.

5. Read the material presented about how to maintain a computer.

Exercise

1. On either your computer or the computer on which you are working, perform a hardware and software inventory of at least five hardware devices and five application programs on the computer. List the vendor, product, vendor Web address, vendor e-mail address, and vendor support telephone number. Submit your inventory to your instructor.

2. Record the serial number of the computer on which you are working. Then, record the serial number for seven different application programs on the computer. Submit this information to your instructor.

Updating Windows on your computer is vital to maintain security and operational integrity.

Keep Windows XP Up-to-Date

Keeping Windows XP up-to-date is a critical part of keeping your computer in good working order. The updates made available by Microsoft for no charge over the Internet will keep errors from occurring on your computer and will ensure that all security safe guards are in place. To update Windows, complete the following steps:

1. Click the Start button on the Windows taskbar, point to All Programs, and then click Windows Update on the All Programs submenu (Figure 7-26). A browser window will open and display the Windows Update page.

Click the Express Install (Recommended) link. Your computer will be examined and then a list of recommended updates for your computer will be shown. If necessary, select those updates you wish to install and then click the Install button. Be aware that some updates might take 20 minutes or more to download and install, based primarily on your Internet access speed.

Often, after installation of updates, you must restart your computer to allow those updates to take effect. Be sure to save any open files before restarting your computer.

Exercise

1. Open the Windows Update window in your browser. Make a list of the recommended updates to Windows XP on the computer you are using. Add to the list the Custom Install updates that are available. If you are using your own computer, install the updates of your choice on your computer. Submit the list of updates to your instructor. Optional: If you are not using your own computer, do not complete this exercise. Display the Automatic Updates sheet in the System Properties dialog box. Select the level of automatic updates you want to use. Write a report justifying your choice of automatic updates and then submit the report to your instructor.

You also can schedule automatic updates for your computer. To do so, complete the following steps:

1. Click the Start button on the Windows taskbar and then click Control Panel on the Start menu.

In the Control Panel window, ensure that Category view is displayed, and then click Performance and Maintenance. In the Performance and Maintenance window, click System.

In the System Properties dialog box, click the Automatic Updates tab. The Automatic Updates sheet is displayed in the System Properties dialog box  (Figure 7-27) Select the option you want to use for Windows updates. Microsoft, together with all security and operating system experts, strongly recommends you select Automatic so updates will be installed on your computer automatically. Notice that if you select Automatic, you also should select a time when your computer will be on and be connected to the Internet. A secondary choice is to download the suggested updates and then choose when you want to install them. When you have made your selection, click the OK button in the System Properties dialog box.
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Learn It Online

Use the Learn It Online exercises to reinforce your understanding of the chapter concepts. To access the Learn It Online exercises, visit scsite.com/dcf2e/ch7/learn.

At the Movies — Windows XP Media Center Edition

To view the Windows XP Media Center Edition movie, click the number 1 button. Locate your video and click the corresponding High-Speed or Dial-Up link, depending on your Internet connection. Watch the movie and then complete the exercise by answer ing the questions that follow. Windows XP Media Center Edition 2004 is software that easily can enable advanced multimedia interactivity on your computer. With one touch of the remote control, you can activate your music, photographs, videos, radio shows, or television programs. Why is the Windows XP Media Center prone to viruses? How can you make sure your computer is protected from viruses?

Student Edition Labs — Installing and Uninstalling Software

Click the number 2 button. When the Student Edition Labs menu appears, click Installing and Uninstalling Software to begin. A new browser window will open. Follow the on-screen instructions to complete the Lab. When finished, click the Exit button. If required, submit your results to your instructor.

Practice Test

Click the number 3 button. Answer each question. When completed, enter your name and click the Grade Test button to submit the quiz for grading. Make a note of any missed questions. If required, submit your results to your instructor.

Who Wants To Be a Computer Genius

Click the number 4 button to find out if you are a computer genius. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit your score to your instructor.

Wheel of Terms

Click the number 5 button to reinforce important terms you learned in this chapter by playing the Shelly Cashman Series version of this popular game. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit your score to your instructor.

Student Edition Labs — Working with Audio

Click the number 6 button. When the Student Edition Labs menu appears, click Working with Audio to begin. A new browser window will open. Follow the on-screen instructions to complete the Lab. When finished, click the Exit button. If required, submit your results to your instructor.

Crossword Puzzle Challenge

Click the number 7 button. Complete the puzzle to reinforce skills you learned in this chapter. Directions about how to play the game will be displayed. When you are ready to play, click the Submit button. Submit the completed puzzle to your instructor.

Lab Exercises

Click the number 8 button. When the Lab Exercises menu appears, click the exercise assigned by your instructor. A new browser window will open. Follow the on-screen instructions to complete the exercise. When finished, click the Exit button. If required, submit your results to your instructor.

Chapter Discussion Forum

Select an objective from this chapter on page 249 about which you would like more information. Click the number 9 button and post a short message listing a meaningful message title accompanied by one or more questions concerning the selected objective. In two days, return to the threaded discussion by clicking the number 9 button. Submit to your instructor your original message and at least one response to your message.
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Special Feature

How to Purchase a Personal Computer

At some point, perhaps while you are taking this course, you may decide to buy a personal computer. The decision is an important one and will require an investment of both time and money. Like many buyers, you may have little computer experience and find yourself unsure of how to proceed. You can get started by talking to your friends, coworkers, and instructors about their computers. What type of computers did they buy? Why? For what purposes do they use their computers? You also should answer the following four questions to help narrow your choices to a specific computer type, before reading this Buyer’s Guide. Should I buy a desktop or mobile computer or personal mobile device? Should the computer I buy be compatible \ with the computers at school or work?

Do you want a desktop computer, ( mobile computer, or personal mobile device? 

A desktop computer (Figure la) is designed as a stationary device that sits on or below a desk or table in a location such as a home, office, or dormitory room. A desktop computer must be plugged into an electrical out let to operate. A mobile computer, such as a notebook computer or Tablet PC (Figure ib), is smaller than a desktop computer, more portable, and has a battery that allows you to operate it for a period without an electrical outlet. A personal mobile device (Figure ic) runs on a battery for a longer period of time than a notebook computer or Tablet PC and can fit in your pocket.

Desktop computers are a good option if you work mostly in one place and have plenty of space in your work area. Desktop computers generally give you more performance for your money.

Increasingly, more desktop computer users are buying mobile computers to take advantage of their portability to work in the library, at school, while traveling, and at home. The past disadvantages of mobile computers, such as lower processor speeds, poor-quality monitors, weight, short battery life, and significantly higher prices, have all but disappeared when compared with desktop computers.
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If you are thinking of using a mobile computer to take notes in class or in business meetings, then consider a Tablet PC with handwriting and drawing capabilities. Typically, note-taking involves writing text notes and drawing charts, schematics, and other illustrations. By allowing you to write and draw directly on the screen with a digital pen, a Tablet PC eliminates the distracting sound of the notebook keyboard tapping and allows you to capture drawings. Some notebook computers can convert to Tablet PCs.

A personal mobile device, such as a smart phone or a PDA, is ideal if you require a pocket-sized computing device as you move from place to place. Personal mobile devices provide personal organizer functions, such as a calendar, appointment book, address book, and many other applications. The small size of the processor, screen, and keyboard, however, limit a personal mobile device’s capabilities when compared with a desktop or notebook computer or a Tablet PC. For this reason, most people who purchase personal mobile devices also have a desktop or notebook computer to handle heavy-duty applications.

Drawbacks of mobile computers and personal mobile devices are that they tend to have a shorter useful lifetime than desktop computers and lack the high-end capabilities. Their portability makes them susceptible to vibrations, heat or cold, and accidental drops, which can cause components such as hard disks or display devices to fail. Also, because of their size and portability, they are easy to lose and are the prime targets of thieves.

For what purposes will you use the computer? 

Having a general idea of the purposes for which you want to use your computer will help you decide on the type of computer to buy. At this point in your research, it is not necessary to know the exact application software titles or version numbers you might want to use. Knowing that you plan to use the computer primarily to create word processing, spreadsheet, database, and presentation documents, however, will point you in the direction of a desktop or notebook computer. If you want the portability of a smart phone or PDA, but you need more computing power, then a Tablet PC may be the best alternative. You also must consider that some application software runs only on a Mac, while others run only on a PC with the Windows operating system. Still other software may run only on a PC running the UNIX or Linux operating system.

Should the computer be compatible with the computers at school or work? 

If you plan to bring work home, telecommute, or take distance education courses, then you should purchase a computer that is compatible with those at school or work.

Compatibility is primarily a software issue. If your computer runs the same operating system version, such as Microsoft Windows XP, and the same application software, such as Microsoft Office, then your computer will be able to read documents created at school or work and vice versa. Incompatible hardware can become an issue if you plan to connect directly to a school or office network using a cable or wireless technology. You usually can obtain the minimum system requirements from the Information Technology department at your school or workplace.

Should the computer be a Mac or PC? 

If you ask a friend, coworker, or instructor, which is better — a Mac or a PC — you may be surprised by the strong opinion expressed in the response. No other topic in the computer industry causes more heated debate. The Mac has strengths, especially in the areas of graphics, movies, photos, and music. The PC, however, has become the industry standard with 95 percent of the market share. Figure 2 compares features of the Mac and PC in several different areas. Overall, the Mac and PC have more similarities than differences, and you should consider cost, compatibility, and other factors when choosing whether to purchase a Mac or PC.

Cost and availability

A Mac is priced slightly higher than a PC. Mac peripherals also are more expensive. The PC offers more available models from a wide range of vendors. You can custom build, upgrade, and expand a PC for less money than a Mac.

Exterior design

The Mac has a more distinct and stylish appearance than most PCs.

Free software

Although free software for the Mac is available on the Internet, significantly more free software applications are available for the PC.

Market share

The PC dominates the personal computer market. While the Mac sells well in education, publishing, Web design, graphics, and music, the PC is the overwhelming favorite of businesses.

Operating system

Users claim that Mac OS X provides a better all-around user experience than Microsoft Windows XP. Both the Mac and PC supports other operating systems, such as Linux and UNIX.

Program control

Both have simple and intuitive graphical user interfaces. The Mac relies more on the mouse and less on keyboard shortcuts than the PC. The mouse on the Mac has one button, whereas the mouse on a PC has a minimum of two buttons.

Software availability

The basic application software most users require, such as Microsoft Office, is available for both the Mac and PC. More specialized software, however, often is available only for PCs. Many programs are released for PC5 long before they are released for Macs.

Speed

The PC provides faster processors than the Mac.

Viruses


Dramatically fewer viruses attack Macs. Mac viruses also generally are less infectious than PC viruses.

FIGURE 2 Comparison of Mac and PC features.
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After evaluating the answers to these four questions, you should have a general idea of how you plan to use your computer and the type of computer you want to buy. Once you have decided on the type of computer you want, you can follow the guidelines presented in this Buyer’s Guide to help you purchase a specific computer, along with software, peripherals, and other accessories.

Many of the desktop computer guidelines presented also apply to the purchase of a notebook computer, Tablet PC, and personal mobile device. Later in this Buyer’s Guide, sections on purchasing a notebook computer or Tablet PC address additional considerations specific to those computer types.

This Buyer’s Guide concentrates on recommendations for purchasing a desktop computer or mobile computer.

HOW TO PURCHASE A DESKTOP COMPUTER

Once you have decided that a desktop computer is most suited to your computing needs, the next step is to determine specific software, hardware, peripheral devices, and services to purchase, as well as where to buy the computer.

Determine the specific software you want i 9 to use on your computer. Before deciding to purchase software, be sure it contains the features necessary for the tasks you want to perform. Rely on the computer users in whom you have confidence to help you decide on the software to use. The minimum requirements of the software you select may determine the operating system (Microsoft Windows XP, Linux, UNIX, Mac OS X) you need. If you have decided to use a particular operating system that does not support software you want to use, you may be able to purchase similar software from other manufacturers.

Many Web sites and trade magazines, such as those listed in Figure 3, provide reviews of software products. These Web sites frequently have articles that rate computers and software on cost, performance, and support.

Your hardware requirements depend on the minimum requirements of the software you will run on your computer. Some software requires more memory and disk space than others, as well as additional input, output, and storage devices. For example, suppose you want to run software that can copy one CD’s or DVD’s contents directly to another CD or DVD, without first copying the data to your hard disk. To support that, you should consider a desktop computer or a high-end notebook computer, because the computer will need two CD or DVD drives: one that reads from a CD or DVD, and one that reads from and writes on a CD or DVD. If you plan to run software that allows your computer to work as an entertainment system, then you will need a CD or DVD drive, quality speakers, and an upgraded sound card.

For an updated list of hardware and software reviews and their Web site addresses, visit scsite.com/dcf2e/ch7/buyers.

Look for bundled software. 

When you purchase a computer, it may come bundled with software. Some sellers even let you choose which software you want. Remember, however, that bundled soft ware has value only if you would have purchased the soft ware even if it had not come with the computer. At the very least, you probably will want word processing soft ware and a browser to access the Internet. If you need additional applications, such as a spreadsheet, a database, or presentation graphics, consider purchasing Microsoft Works, Microsoft Office, OpenOffice.org, or Sun StarOffice, which include several programs at a reduced price.

Avoid buying the least powerful computer available. Once you know the application soft ware you want to use, you then can consider the following important criteria about the computer’s components: (1) processor speed, (2) size and types of memory (RAM) and storage, (3) types of input/output devices, (4) types of ports and adapter cards, and (5) types of communications devices. The information in Figures 4 and 5 can help you determine what system components are best for you. Figure 4 outlines considerations for specific hardware components. Figure 5 (on page 284) provides a Base Components worksheet that lists PC recommendations for each category of user discussed in this book: Home User, Small Office/Home Office User, Mobile User, Power User, and Large Business User. In the worksheet, the Home User category is divided into two groups: Application Home User and Game Home User. The Mobile User recommendations list criteria for a notebook computer, but do not include the PDA or Tablet PC options.
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Computer technology changes rapidly, meaning a computer that seems powerful enough today may not serve your computing needs in a few years. In fact, studies show that many users regret not buying a more powerful computer. To avoid this, plan to buy a computer that will last you for two to three years. You can help delay obsolescence by purchasing the fastest processor, the most memory, and the largest hard disk you can afford. If you must buy a less powerful computer, be sure you can upgrade it with additional memory, components, and peripheral devices as your computer requirements grow.

Hard Disk: 

It is recommended that you buy a computer with 40 to 60 GB if your primary interests are browsing the Web and using e-mail and Office suite-type applications; 60 to 80 GB if you also want to edit digital photographs; 80 to 100 GB if you plan to edit digital video or manipulate large audio files even occasionally; and 100 to 160 GB if you will edit digital video, movies, or photography often; store audio files and music; or consider yourself to be a power user

Joystick/Wheel: 

If you use your computer to play games then you will want to purchase a joystick or wheel. These devices, especially the more expensive provide for realistic game play with force feedback... programmable buttons, and specialized levers and wheels.

Microphone: 

If you plan to record audio or use speech recognition to enter text and commands, then purchase a close-talk headset with gain adjustment support.

Monitor: 

The monitor is where you will view documents, read e-mail messages, and view pictures. A minimum of a 17” screen is recommended, but if you are planning to use your computer for graphic design or game playing, then you may want to purchase a 19’ or 21 monitor. The LCD flat panel monitor should be considered, especially if space is an issue. 

CD/DVD Drives: 

Most computers come with a 32X to 48X speed CD-ROM drive that can read CDs. If you plan to write music, audio files, and documents on a CD, then you should consider upgrading to a CD-RW An even better alternative is to upgrade to a DVD+RW combination drive. It allows you to read DVDs and CDs and to write data on (burn) a DVD or CD. A DVD has a capacity of at least 4 7 GB versus the 650 MB capacity of a CD.

Card Reader/Writer: 

A card reader/writer is useful for transferring data directly to and from a removable flash memory card, such as the ones used in your camera or music player. Make sure the card readerM can read from and write on the flash memory cards that you use.

Digital Camera: 

Consider an inexpensive point-and-shoot digital camera. They are small enough to carry around, usually operate automatically in terms of lighting and focus, and contain storage cards for storing photographs. A 2- to 4-megapixel camera with an 8 MB or 16 MB storage card is fine for creating images for use on the Web or to send via e-mail.

Digital Video Capture Device: 

A digital video capture device allows you to connect your computer to a camcorder or VCR and record, edit, manage, and then write video back on a VCR tape, a CD, or a DVD. The digital video capture device can be an external device or an adapter card. To create quality video (true 30 frames per second, full-sized TV), the digital video capture device should have a USB 2.0 or FireWire port. You will find that a standard USB port is too slow to maintain video quality. You also will need sufficient storage: an hour of data on a VCR tape takes up about 5 GB of disk storage.

Floppy Disk Drive: 

If you plan to use a floppy disk drive, then make sure the computer you purchase ha standard 3.5’, 1.44 MB floppy disk drive. A floppy disk drive is useful for backing up and transferring files

Keyboard: 

The keyboard is one of the more important devices used to communicate with the computer. For this reason, make sure the keyboard you purchase has 101 to 105 keys, is comfortable and easy to use, and has a USB connection. A wireless keyboard should be considered, especially if you have a small desk area.

Modem: 

Most computers come with a modem so that you can use your telephone line to dial out and access the Internet. Some modems also have fax capabilities. Your modem should be rated at 56 Kbps.
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Mouse: 

As you work with your computer, you use the mouse constantly. For this reason, spend a few extra dollars, if necessary, and purchase a mouse with an optical sensor and USB connection. The optical sensor replaces the need for a mouse ball, which means you do not need a mouse pad. For a PC, make sure your mouse has a wheel, which acts as a third button in addition to the top two buttons on the left and right. An ergonomic design is also important because your hand is on the mouse most of the time when you are using your computer. A wireless mouse should be considered to eliminate the cord and allow you to work at short distances from your computer. 

Printer: 

Your two basic printer choices are ink-jet and laser. Color ink-jet printers cost on average between $50 and $300. Laser printers cost from $200 to $2,000. In general, the cheaper the printer, the lower the resolution and speed, and the more often you are required to change the ink cartridge or toner. Laser printers print faster and with a higher quality than an ink-jet, and their toner on average costs less. If you want color, then go with a high-end ink-jet printer to ensure quality of print. Duty cycle (the number of pages you expect to print each month) also should be a determining factor. If your duty cycle is on the low end — hundreds of pages per month — then stay with a high-end ink-jet printer, rather than purchasing a laser printer. If you plan to print photographs taken with a digital camera, then you should purchase a photo printer. A photo printer is a dye-sublimation printer or an ink-jet printer with higher resolution and features that allow you to print quality photographs.

Processor: 

For a PC, a 2.8 GHz Intel or AMD processor is more than enough processor power for application home and small office/home office users. Game home, large business, and power users should upgrade to faster processors.

RAM: 

RAM plays a vital role in the speed of your computer. Make sure the computer you purchase has at least 512 MB of RAM. If you have extra money to invest in your computer, then consider increasing the RAM to 1 GB or more. The extra money for RAM will be well spent.

Scanner:

 The most popular scanner purchased with a computer today is the flatbed scanner. When evaluating a flatbed scanner, check the color depth and resolution. Do not buy anything less than a color depth of 48 bits and a resolution of 1200 x 2400 dpi. The higher the color depth, the more accurate the color. A higher resolution picks up the more subtle gradations of color.

Sound Card: 

Most sound cards today support the Sound Blaster and General MIDI standards and should be capable of recording and playing digital audio. If you plan to turn your computer into an entertainment system or are a game home user, then you will want to spend the extra money and upgrade from the standard sound card.

Speakers: Once you have a good sound card, quality speakers and a separate subwoofer that amplifies the bass frequencies of the speakers can turn your computer into a premium stereo system. 

PC Video Camera: A PC video camera is a small camera used to capture and display live video (in some cases with sound), primarily on a Web page. You also can capture, edit, and share video and still photos. The camera sits on your monitor or desk. Recommended minimum specifications include 640 x 480 resolution, a video with a rate of 30 frames per second, and a USB 2.0 or FireWire connection.

USB Flash Drive: 

If you work on different computers and need access to the same data and information, then this portable miniature mobile storage device is ideal. USB flash drive capacity varies from 16 MB to 4 GB.

Network Card:
If you plan to connect to a network or use broadband (cable or DSL) to connect to the Internet, then you will need to purchase a network card. Broadband connections require a 10/1 00 PCI Ethernet network card.

Video Graphics Card:

 Most standard video cards satisfy the monitor display needs of application home and small office users. If you are a game home user or a graphic designer, you will want to upgrade to a higher quality video card. The higher refresh rates will further enhance the display of games, graphics, and movies.

Wireless LAN Access Point: 

A Wireless LAN Access Point allows you to network several computers, so they can share files and access the Internet through a single cable modem or DSL connection. Each device that you connect requires a wireless card. A Wireless LAN Access Point can offer a range of operations up to several hundred feet, so be sure the device has a high-powered antenna.

Zip Drive: Consider purchasing a Zip drive to back up important files. The Zip drive, which has a capacity of up to 750 MB, is sufficient for most users. An alternative to purchasing a backup drive is to purchase a CD-RW or DVD+RW and burn backups of key files on a CD or DVD.
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BASE COMPONENTS

FIGURE 5 Base desktop and mobile computer components and optional components. A copy of the Base Components worksheet is on the Data Disk. To obtain a copy of the Data Disk, see the inside cover of this book for instructions.

Consider upgrades to the mouse, keyboard, monitor, printer, microphone, and speakers You use these peripheral devices to interact with your computer, so you should make sure they are up to your standards. Review the peripheral devices listed in Figure 4 on pages 282 and 283 and then visit both local computer dealers and large retail stores to test the computers on display. Ask the salesperson what input and output devices would be best for you and whether you should upgrade beyond what comes standard. Consider purchasing a wireless keyboard and wireless mouse to eliminate bothersome wires on your desktop. A few extra dollars spent on these components when you initially purchase a computer can extend its usefulness by years.

Determine whether you want to use telephone lines or broadband (cable or DSL) to access the Internet. If your computer has a modem, then you can access the Internet using a standard telephone line. Ordinarily, you call a local or toll-free 800 number to connect to an ISP (see Guideline 6). Using a dial-up Internet connection is relatively inexpensive but slow.

DSL and cable connections provide much faster Internet connections, which are ideal if you want faster file download speeds for software, digital photos, and music. As you would expect, they also are more expensive. DSL, which is available through local telephone companies, also may require that you subscribe to an TSR Cable is available through your local cable television provider and some online service providers (OSPs). If you get cable, then you would not use a separate Internet service provider or online service provider.
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If you are using a dial-up or wireless connection to connect to the Internet, then select an ISP or OSP. You can access the

Internet via telephone lines in one of two ways: an ISP or an OSP. Both provide Internet access for a monthly fee that ranges from $6 to $25. Local ISPs offer Internet access to users in a limited geographic region, through local telephone numbers. National ISPs provide access for users nationwide (including mobile users), through local and toll-free telephone numbers and cable. Because of their size, national ISPs generally offer more services and have a larger technical support staff than local ISPs. OSPs furnish Internet access as well as members-only features for users nationwide. Figure 6 lists several national ISPs and OSPs. Before you choose an ISP or OSP, compare such features as the number of access hours, monthly fees, available services (e-mail, Web page hosting, chat), and reliability.

 Use a worksheet to compare computers, services, and other considerations. 

You can use a separate sheet of paper to take notes on each vendor’s computer and then summarize the information on a worksheet, such as the one shown in Figure 7. You can use Figure 7 to compare prices for either a PC or a Mac. Most companies advertise a price for a base computer that includes components housed in the system unit (processor, RAM, sound card, video card), disk drives (floppy disk, hard disk, CD-ROM, CD-RW, DVD ROM, and DVD+RW), a keyboard, mouse, monitor, printer, speakers, and modem. Be aware, however, that some advertisements list prices for computers with only some of these components. Monitors and printers, for example, often are not included in a base computer’s price. Depending on how you plan to use the computer, you may want to invest in additional or more powerful components. When you are comparing the prices of computers, make sure you are comparing identical or similar configurations.

FIGURE 7 A worksheet is an effective tool for summarizing and comparing components and prices of different computer vendors. A copy of the PC or Mac Cost Comparison Worksheet is on the Data Disk. To obtain a copy of the Data Disk, see the inside cover of this book for instructions.
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If you are buying a new computer, you have 4 several purchasing options: buying from your school bookstore, a local computer dealer, a local large retail store, or ordering by mail via telephone or the Web. Each purchasing option has certain advantages. Many college bookstores, for example, sign exclusive pricing agreements with computer manufacturers and, thus, can offer student discounts. Local dealers and local large retail stores, however, more easily can provide hands-on support. Mail-order companies that sell computers by telephone or online via the Web (Figure 8) often pro vide the lowest prices, but extend less personal service. Some major mail-order companies, however, have started to provide next-business-day, on-site services. A credit card usually is required to buy from a mail-order company. Figure 9 lists some of the more popular mail-order companies and their Web site addresses.

If you have a computer and are upgrading to a new one, then consider selling or trading in the old one. If you are a replacement buyer, your older computer still may have value. If you cannot sell the computer through the classified ads, via a Web site, or to a friend, then ask if the computer dealer will buy your old computer. An increasing number of companies are taking trade-ins, but do not expect too much money for your old computer. Other companies offer free disposal of your old PC.

If you are buying a used computer, stay with name brands such as Dell, Gateway, Hewlett- Packard, and Apple. Although brand-name equipment can cost more, most brand-name computers have longer, more comprehensive warranties, are better sup ported, and have more authorized centers for repair services. As with new computers, you can purchase a used computer from local computer dealers, local large retail stores, or mail order via the telephone or the Web. Classified ads and used computer sellers offer additional outlets for purchasing used computers. Figure 10 lists several major used computer brokers and their Web site addresses.

Be aware of hidden costs. Before purchasing, be sure to consider any additional costs associated ‘ with buying a computer, such as an additional telephone line, a cable or DSL modem, an uninterruptible power supply (UPS), computer furniture, a USB flash drive, paper, and computer training classes you may want to take. Depending on where you buy your computer, the seller may be willing to include some or all of these in the computer purchase price.

FIGURE 8 Mail-order companies, such as Dell, sell computers online.

FIGURE 10 Used computer mail-order companies.
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Consider more than just price. The lowest cost computer may riot be the best long-term buy. Consider such intangibles as the vendor’s time in business, the vendor’s regard for quality, and the vendor’s reputation for support. If you need to upgrade your computer often, you may want to consider a leasing arrangement, in which you pay monthly lease fees, but can upgrade or add on to your computer as your equipment needs change. No matter what type of buyer you are, insist on a 30-day, no-questions-asked return policy on your computer.

Avoid restocking fees. Some companies charge a restocking fee of 10 to 20 percent as part of their money-back return policy. In some cases,no restocking fee for hardware is applied, but it is applied for software. Ask about the existence and terms of any restocking policies before you buy.

Use a credit card to purchase your new computer. Many credit cards offer purchase protection and extended warranty benefits that cover you in case of loss of or damage to purchased goods. Paying by credit card also gives you time to install and use the computer before you have to pay for it. Finally, if you are dissatisfied with the computer and are unable to reach an agreement with the seller, paying by credit card gives you certain rights regarding withholding payment until the dispute is resolved. Check your credit card terms for specific details.

Consider purchasing an extended warranty or service plan. If you use your computer for business or require fast resolution to major computer problems, consider purchasing an extended warranty or a service plan through a local dealer or third-party company. Most extended warranties cover the repair and replacement of computer components beyond the standard warranty. Most service plans ensure that your technical sup port calls receive priority response from technicians. You also can purchase an on-site service plan that states that a technician will come to your home, work, or school within 24 hours. If your computer includes a warranty and service agreement for a year or less, think about extending the service for two or three years when you buy the computer.

HOW TO PURCHASE A NOTEBOOK COMPUTER

If you need computing capability when you travel or to use in lecture or meetings, you may find a notebook computer to be an appropriate choice.

The guidelines mentioned in the previous section also apply to the purchase of a notebook computer. The following are additional considerations unique to notebook computers.

Purchase a notebook computer with a sufficiently large active-matrix screen Active-matrix screens display high-quality color that is viewable from all angles. Less expensive, passive- matrix screens sometimes are difficult to see in low-light conditions and cannot be viewed from an angle. Notebook computers typically come with a 12.1-inch, 13.3-inch, 14.1-inch, or 15.7-inch display. For most users, a 14.1-inch display is satisfactory. If you intend to use your notebook computer as a desktop computer replacement, however, you may opt for a 15.7-inch display. Notebook computers with these larger displays weigh seven to ten pounds, however, so if you travel a lot and portability is essential, you might want a lighter computer with a smaller display. The lightest notebook computers, which weigh less than 3 pounds, are equipped with a 12.1-inch display. Regardless of size, the resolution of the display should be at least 1024 x 768 pixels. To compare the monitor size on various note book computers, visit the company Web sites in Figure 11.
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Experiment with different keyboards and pointing devices. Notebook computer keyboards are far less standardized than those for desktop computers. Some notebook computers, for example, have wide wrist rests, while others have none. Notebook computers also use a range of pointing devices, including pointing sticks, touchpads, and trackballs. Before you purchase a notebook computer, try various types of keyboard and pointing devices to determine which is easiest for you to use. Regardless of the pointing device you select, you also may want to purchase a regular mouse to use when you are working at a desk or other large surface.

Make sure the notebook computer you purchase has a CD and/or DVD drive.

Loading and installing software, especially large Office suites, is much faster if done from a CD-ROM, CD-RW, DVD-ROM, or DVD+RW. Today, most notebook computers come with an internal or external CD-ROM drive. Some notebook computers even come with a CD-ROM drive and a CD-RW drive or a DVD-ROM drive and a CD-RW or DVD+RW drive. Although DVD drives are slightly more expensive, they allow you to play CDs and DVD movies using your notebook computer and a headset.

If necessary, upgrade the processor, memory, and disk storage at the time of purchase. As with a desktop computer, upgrading your notebook computer’s memory and disk storage usually is less expensive at the time of initial purchase. Some disk storage is custom designed for notebook computer manufacturers, meaning an upgrade might not be available in the future. If you are purchasing a light weight notebook computer, then it should include at least a 2.4 GHz processor, 512 MB RAM, and 80 GB of storage.

The availability of built-in ports on a notebook computer is important

A notebook computer does not have a lot of room to add adapter cards. If you know the purpose for which you plan to use your notebook computer, then you can determine the ports you will need. Most notebooks come with common ports, such as a mouse port, IrDA port, serial port, parallel port, video port, and USB port. If you plan to connect your notebook computer to a TV however, then you will need a PCtoTV port. If you want to connect to networks at school or in various offices, make sure the notebook computer you purchase has a built-in network card. If your notebook computer does not come with a built-in network wireless card, then you will have to purchase an external network card that slides into an expansion slot in your note book computer, as well as a network cable. If you expect to connect an iPod portable digital music player to your notebook computer, then you wifi need a FireWire port.

If you plan to use your notebook computer for note-taking at school or in meetings, consider a notebook computer that converts to a Tablet PC. Some computer manufacturers have developed convertible notebook computers that allow the screen to rotate 180 degrees on a central hinge and then fold down to cover the keyboard and become a Tablet PC (Figure 12). You then can use a stylus to enter text or drawings into the computer by writing on the screen.

Consider purchasing a notebook computer with a built-in wireless card to connect to your home network. Many users today are setting up wireless home networks. With a wireless home network, the desktop computer functions as the server, and your notebook computer can access the desktop computer from any location in the house to share files and hardware, such as a printer, and browse the Web. If your notebook computer does not come with a built-in wireless card, you can purchase an external one that slides into your notebook computer. Most home wireless networks allow connections from distances of 150 to 800 feet.

If you are going to use your notebook computer for long periods without access to an electrical outlet, purchase a second battery. The trend among notebook computer users today is power and size over battery life, and notebook computer manufacturers have picked up on this. Many notebook computer users today are willing to give up longer battery life for a larger screen, faster processor, and more storage. In addtion, some manufacturers typically sell the notebook with the lowest capacity battery For this reason, you need to be careful in choosing a notebook computer if you plan to use it without access to electrical outlets for long periods, such as an airplane flight. You also might want to purchase a second battery as a backup. If you anticipate running your notebook computer on batteries frequently, choose a computer that uses lithium-ion batteries, which last longer than nickel cadmium or nickel hydride batteries.
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Purchase a well-padded and well-designed carrying case. An amply padded carrying case will protect your notebook computer from the bumps it will receive while traveling. A well-designed carrying case will have room for accessories such as spare floppy disks, CDs and DVDs, a user manual, pens, and paperwork (Figure 13).

For improved security, consider a fingerprint scanner. More than a quarter of a million notebook computers are stolen or lost each year.

If you have critical information stored on your notebook computer, then consider purchasing one with a fingerprint scanner (Figure 15) to protect the data if your computer is stolen or lost. Fingerprint security offers a level of pro tection that extends well beyond the standard password protection.

 If you travel overseas, obtain a set of electrical and telephone adapters. Different countries use different outlets for electrical and telephone connections. Several manufacturers sell sets of adapters that will work in most countries.

If you plan to connect your notebook computer to a video projector, make sure the notebook computer is compatible with the video projector. You should check, for example, to be sure that your notebook computer will allow you to display an image on the computer screen and projection device at the same time (Figure 14). Also, ensure that your notebook computer has the ports required to connect to the video projector.

A notebook computer connected to a video projector projects the image displayed on the screen.
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HOW TO PURCHASE A TABLET PC

The Tablet PC (Figure 16) combines the mobility features of a traditional notebook computer with the simplicity of pencil and paper, because you can create and save Office-type documents by writing and drawing directly on the screen with a digital pen. Tablet PCs use the Windows XP Tablet PC Edition operating sys tem, which expands on Windows XP Professional by including digital pen and speech capabilities. A notebook computer and a Tablet PC have many similarities. For this reason, if you are considering purchasing a Tablet PC, review the guidelines for purchasing a notebook computer, as well as the guidelines below.

FIGURE 16 The lightweight Tablet PC, with its handwriting capabilities, is the latest addition to the family of mobile computers.

Make sure the Tablet PC fits your mobile computing needs The Tablet PC is not for every mobile user. If you find yourself in need of a computer in class or you are spending more time in meetings than in your office, then the Tablet PC may be the answer. Before you invest money in a Tablet PC, however, determine the programs you plan to use on it. You should not buy a Tablet PC simply because it is a new and interesting type of computer. For additional information on the Tablet PC, visit the Web sites listed in Figure 17. You may have to use the search capabilities on the home page of the companies listed to locate information about the Tablet PC.

Decide whether you want a convertible or pure Tablet PC Convertible Tablet PCs have an attached keyboard and look like a notebook computer. You rotate the screen and lay it flat against the computer for note-taking. The pure Tablet PCs are slim and lightweight, weighing less than four pounds. They have the capability of easily docking at a desktop to gain access to a large monitor, keyboard, and mouse. If you spend a lot of time attending lectures or meetings, then the pure Tablet PC is ideal. Acceptable specifications for a Tablet PC are shown in Figure 18.

Be sure the weight and dimensions are conducive to portability. The weight and dimensions of the Tablet PC are important because you carry it around like a notepad. The Tablet PC you buy should weigh four pounds or less. Its dimensions should be approximately 12 inches by 9 inches by 1.2 inches.

Port availability, battery life, and durability are even more important with a Tablet PC than they are with a notebook computer. Make sure the Tablet PC you purchase has the ports required for the applications you plan to run. As with any mobile computer, battery life is important especially if you plan to use your Tablet PC for long periods without access to an electrical outlet. A Tablet PC must be durable because if you use it the way it was designed to be used, then you will be handling it much like you handle a pad of paper.

Experiment with different models of the Tablet PC to find the digital pen that works best for you. The key to making use of the Tablet PC is to be comfortable with its handwriting capabilities and on-screen keyboard. Not only is the digital pen used to write on the screen (Figure 19), you also use it to make gestures to complete tasks, in a manner similar to the way you use a mouse. Figure 20 compares the standard point-and-click of a mouse with the gestures made with a digital pen. Other gestures with the digital pen replicate some of the commonly used keys on a keyboard.

Check out the comfort level of handwriting in different positions You should be able to handwrite on a Tablet PC with your hand resting on the screen. You also should be able to handwrite holding the Tablet PC in one hand, as well as with it sitting in your lap.

Make sure the LCD display device has a LL resolution high enough to take advantage W of Microsoft’s ClearType technologies.Tablet PCs use a digitizer under a standard 10.4-inch motion-sensitive LCD display to make the digital ink on the screen look like real ink on paper. To ensure you get the maximum benefits from the new ClearType technology, make sure the LCD display has a resolution of 800 X 600 in landscape mode and a 600 X 800 in portrait mode.

Test the built-in Tablet PC microphone and speakers. With many application software pack ages recognizing human speech, such as Microsoft Office, it is important that the Tablet PC’s built-in micro phone operates at an acceptable level. If the microphone is not to your liking, you may want to purchase a close-talk headset with your Tablet PC. Increasingly more users are sending information as audio files, rather than relying solely on text. For this reason, you also should check the speakers on the Tablet PC to make sure they meet your standards.

Consider a Tablet PC with a built-in PC video camera. A PC video camera adds streaming video and still photography capabilities to your Tablet PC, while still allowing you to take notes in lectures or meetings.

Review the docking capabilities of the Tablet PC. The Microsoft Windows XP Tablet PC W Edition operating system supports a grab-and-go form of docking, so you can pick up and take a docked Tablet PC with you, just as you would pick up a notepad on your way to a meeting (Figure 21).
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Wireless access to the Internet and your e-mail is essential with a Tablet PC Make sure the Tablet PC has wireless networking, so you can access the Internet and your e-mail anytime and anywhere. Your Tablet PC also should include standard network connections, such as dial-up and Ethernet connections.

Review available accessories to purchase with your Tablet PC Tablet PC accessories include docking stations, mouse units, keyboards, security cables, additional memory and storage, protective handgrips, screen protectors, and various types of digital pens.

HOW TO PURCHASE A PERSONAL MOBILE DEVICE

Whether you choose a PDA, smart phone, or smart pager depends on where, when, and how you will use the device. If you need to stay organized when you are on the go, then a PDA may be the right choice. PDAs typically are categorized by the operating system they run. If you need to stay organized and in touch when on the go, then a smart phone or smart pager may be the right choice. Just as with PDA5, smart phones, and smart pagers are categorized by the operating system they run. The six primary operating systems for these devices are the Palm OS, Windows Mobile for Pocket PC, Windows Mobile for Smartphone, Symbian OS, Blackberry, and Embedded Linux.

This section lists guidelines you should consider when purchasing a PDA, smart phone, or smart pager. You also should visit the Web sites listed in Figure 22 to gather more information about the type of personal mobile device that best suits your computing needs.

Determine the programs you plan to run on your device All PDAs and most smart phones and smart pagers can handle basic organizer-type software such as a calendar, address book, and notepad. The availability of other software depends on the operating system you choose. The depth and breadth of software for the Palm OS is significant, with more than 20,000 basic programs and over 600 wireless programs. Devices that run Windows-based operating systems, such as Windows Mobile or Windows Smartphone, may have fewer programs available, but the operating system and application software are similar to those with which you are familiar, such as Word and Excel. Some Symbian-based smart phones also include the capability to read and/or edit Microsoft Office documents.

Consider how much you want to pay. The price of a personal mobile device can range from $100 to $800, depending on its capabilities. Some Palm OS devices are at the lower end of the cost spectrum, and Windows-based devices often are at the higher end. For the latest prices, capabilities, and accessories, visit the Web sites listed in Figure 22.
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Determine whether you need wireless access to the Internet and e-mail or mobile telephone capabilities with your device.

Smart pagers give you access to e-mail and other data and Internet services. Smart phones typically include these features, but also include the ability to make and receive phone calls on cellular networks. Some PDAs and smart phones include wireless networking capability to allow you to connect to the Internet wirelessly. These wireless features and services allow personal mobile device users to access real-time information from anywhere to help make decisions while on the go.

For wireless devices, determine how and where you will use the service. When purchasing a wireless device, you must subscribe to a wireless service. Determine if the wireless network (carrier) you choose has service in the area where you plan to use the device. Some networks have high-speed data networks only in certain areas, such as large cities or business districts. Also, a few carriers allow you to use your device in other countries.

When purchasing a smart phone, determine if you plan to use the device more as a phone, PDA, or wireless data device. Some smart phones, such as those based on the Pocket PC Phone edition or the Palm OS, are geared more for use as a PDA and have a PDA form factor. Other smart phones, such as those based on Microsoft Smartphone or Symbian operating systems, mainly are phone devices that include robust PDA functionality. RIM Blackberry-based smart phones include robust data features that are ori ented to accessing e-mail and wireless data services.

Make sure your device has enough memory. Memory (RAM) is not a major issue with low-end devices with monochrome displays and basic organizer functions. Memory is a major issue, however, for high-end devices that have color displays and wireless features. Without enough memory, the performance level of your device will drop dramatically. If you plan to purchase a high-end device running the Palm OS operating system, the device should have at least 16 MB of RAM. If you plan to purchase a high-end device running the Windows Mobile operating system, the PDA should have at least 48 MB of RAM.

Practice with the touch screen, handwriting recognition, and built-in keyboard before deciding on a model. To enter data into a PDA or smart phone, you use a pen-like stylus to hand- write on the screen or a keyboard. The keyboard either slides out or is mounted on the front of the device. With handwriting recognition, the device translates the handwriting into a computerized font. You also can use the stylus as a pointing device to select items on the screen and enter data by tapping on an on-screen keyboard. By practicing data entry before buying a device, you can learn if one device may be easier for you to use than another. You also can buy third-party software to improve a device’s handwriting recognition.

Decide whether you want a color display. Pocket PC devices usually come with a color display that supports as many as 65,536 colors. Palm OS devices also have a color display, but the less expensive models display in 4 to 16 shades of gray. Symbian- and Blackberry-based devices also have the option for color displays. Having a color display does result in greater on-screen detail, but it also requires more memory and uses more power. Resolution also influences the quality of the display.

Compare battery life. Any mobile device (J1 is good only if it has the power required to run For example, Palm OS devices with monochrome screens typically have a much longer battery life than Pocket PC devices with color screens. The use of wireless networking will shorten battery time considerably. To help alleviate this problem, most devices have incorporated rechargeable batteries that can be recharged by placing the device in a cradle or connecting it to a charger.
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 Seriously consider the importance of ergonomics. Will you put the device in your pocket, a carrying case, or wear it on your belt? How does it feel in your hand? Will you use it indoors or outdoors? Many screens are unreadable outdoors. Do you need extra ruggedness, such as would be required in construction, in a plant, or in a warehouse?

Check out the accessories. Determine which accessories you want for your personal mobile device. Accessories include carrying cases, portable mini- and full-sized keyboards, removable storage, modems, synchronization cradles and cables, car chargers, wireless communications, global positioning system modules, digital camera modules, expansion cards, dashboard mounts, replacement styli, hands-free headsets, and more.

Decide whether you want additional functionality. In general, off-the-shelf Microsoft operating system-based devices have broader functionality than devices with other operating systems. For example, voice-recording capability, e-book players, MP3 players, and video players are standard on most Pocket PC devices. If you are leaning towards a Palm OS device and want these additional functions, you may need to purchase additional software or expansion modules to add them later. Determine whether your employer permits devices with cameras on the premises, and if not, do not consider devices with cameras.

Determine whether synchronization of data with other devices or personal computers is important. Most devices come with a cradle that connects to the USB or serial port on your computer so you can synchronize data on your device with your desktop or notebook computer. Increasingly more devices are Bluetooth and/or wireless networking enabled, which gives them the capability of synchronizing wirelessly. Many devices today also have an infrared port that allows you to synchronize data with any device that has a similar infrared port, including desktop and notebook computers or other personal mobile devices.

