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Chapter 5: Input & Output

OBJECTIVES:

After completing this chapter, you will be able to:

1. List characteristics of a keyboard.

2. Summarize how these pointing devices work: trackball, touch pad, pointing stick, joystick, wheel, light pen, touch screen, stylus, and digital pen.

3. Describe other types of input, including voice input; input devices for PDAs, smart phones, and Tablet PCs; digital cameras; video input; scanners and reading devices; terminals; and biometric input. 

4. Describe the characteristics of LCD monitors, LCD screens, and CRT monitors.

5. Summarize the various types of printers.

6. Explain the characteristics of speakers and headsets, fax machines and fax modems, multifunction peripherals, and data projectors.

7. Identify input and output options for physically challenged users.
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WHAT IS INPUT?

Input is any data and instructions entered into the memory of a computer. As shown in Figure 5-1, people have a variety of options for entering input into a computer. L. An input device is any hardware component that allows users to enter data and instructions into a computer. The following pages discuss a variety of input devices. 

FIGURE 5-1 Users can enter data and instructions into a computer in a variety of ways.
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KEYBOARD AND POINTING DEVICES

Two of the more widely used input devices are the keyboard and the mouse. Most computers include a keyboard or keyboarding capabilities.

The mouse is a pointing device because it allows a user to control a pointer on the screen. In a graphical user interface, a pointer is a small symbol on the screen whose location and shape change as a user moves a pointing device. A pointing device can select text, graphics, and other objects; and click buttons, icons, links, and menu commands.

The following pages discuss the keyboard and a variety of pointing devices.
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The Keyboard

Many people use a keyboard as one of their input devices. A keyboard is an input device that contains keys users press to enter data and instructions into a computer (Figure 5-2).

All computer keyboards have a typing area that includes the letters of the alphabet, numbers, punctuation marks, and other basic keys. Many desktop computer keyboards also have a numeric keypad on the right side of the keyboard.

Most of today’s desktop computer keyboards are enhanced keyboards. An enhanced keyboard has twelve function keys along the top and a set of arrow and additional keys between the typing area and the numeric keypad (Figure 5-2). Function keys are special keys programmed to issue commands to a computer. Many keyboards also have a WINDOWS key(s) and an APPLICATION key. When pressed, the WINDOWS key displays the Start menu, and the APPLICATION key displays an item’s shortcut menu.

Newer keyboards also include media control buttons that allow you to access the computer’s CD/DVD drive and adjust speaker volume, and Internet controls that allow you to open an e-mail program, start a Web browser, and search the Internet.

Desktop computer keyboards often attach via a cable to a serial port, a keyboard port, or a USB port on the system unit. Some keyboards, however, do not use wires at all. A wireless keyboard, or cordless keyboard, is a battery-powered device that transmits data using wireless technology, such as radio waves or infrared light waves. Wireless keyboards often communicate with a receiver attached to a port on the system unit.

On notebook and some handheld computers, PDAs, and smart phones, the keyboard is built in the top of the system unit. To fit in these smaller computers, the keyboards usually are smaller and have fewer keys.

Regardless of size, many keyboards have a rectangular shape with the keys aligned in straight, horizontal rows. Users who spend a lot of time typing on these keyboards sometimes experience repetitive strain injuries (RSI) of their wrists and hands. For this reason, some manufacturers offer ergonomic keyboards. An ergonomic keyboard has a design that reduces the chance of wrist and hand injuries.

The goal of ergonomics is to incorporate comfort, efficiency, and safety in the design of the workplace. Employees can be injured or develop disorders of the muscles, nerves, tendons, ligaments, and joints from working in an area that is not ergonomically designed.

FAQ 5-1: What can I do to reduce chances of experiencing repetitive strain injuries?

Do not rest your wrist on the edge of a desk; use a wrist rest. Keep your forearm and wrist level so your wrist does not bend. Do hand exercises every 15 minutes. Keep your shoulders, arms, hands, and wrists relaxed while you work. Maintain good posture. Keep feet flat on the floor, with one foot slightly in front of the other. For more information, visit scsite.com/ dcf2e/ch5/faq and then click Repetitive Strain Injuries.

FIGURE 5-2: On a desktop computer keyboard, you type using keys in the typing area and on the numeric keypad.
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Mouse

For more information, visit scsite.com/dcf2e/ ch5/weblink and then click Mouse.

A mouse is a pointing device that fits comfortably under the palm of your hand. With a mouse, users control the movement of the pointer. As you move a mouse, the pointer on the screen also moves. Generally, you use the mouse to move the pointer on the screen to an object such as a button, a menu, an icon, a link, or text. Then, you press a mouse button to perform a certain action associated with that object.

A mechanical mouse has a rubber or metal ball on its underside (Figure 5-3a). When the ball rolls in a certain direction, electronic circuits in the mouse translate the movement of the mouse into signals the computer can process. You should place a mechanical mouse on a mouse pad. A mouse pad is a rectangular rubber or foam pad that provides better traction than the top of a desk.

An optical mouse, by contrast, has no moving mechanical parts inside. Instead, an optical mouse uses devices that emit and sense light to detect the mouse’s movement. Some use optical sensors (Figure 5-3b); others use laser (Figure 5-3c). An optical mouse is more precise than a mechanical mouse and does not require cleaning as does a mechanical mouse, but it also is more expensive.

A mouse connects to a computer in several ways. Many types connect with a cable that attaches to a serial port, mouse port, or USB port on the system unit. A wireless mouse, or cordless mouse, is a battery-powered device that transmits data using wireless technology, such as radio waves or infrared light waves. Read At Issue 5-1 for a related discussion.

FIGURE 5-3 A mechanical mouse contains a small ball. An optical mouse uses an optical sensor or a laser. Many also include buttons to push with your thumb that enable forward and backward navigation through Web pages and a wheel you roll to scroll and zoom.

AT ISSUE 5-1: Should the Government Set Computer Use Standards?

When you consider the causes of workplace injuries, you might not put clicking a mouse in the same category with lifting a bag of concrete, but perhaps you should. According to the chairman of a National Academy of Sciences panel that investigated workplace injuries, every year one million Americans lose workdays because of repetitive strain injuries. Repetitive strain injuries are caused when muscle groups perform the same actions over and over again. Once, repetitive strain injuries were common among factory workers who performed the same tasks on an assembly line for hours a day. Today, these injuries, which often result from prolonged use of a computer mouse and keyboard, are the largest job-related injury and illness problem in the United States. OSHA proposed standards whereby employers would have to establish pro grams to prevent workplace injuries with respect to computer use. Yet, congress rejected the standards, accepting the argument that the cost to employers would be prohibitive and unfair, because no proof exists that the injuries are caused exclusively by office work. Should the government establish laws regarding computer use? Why or why not? Who is responsible for this type of workplace injury? Why?
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Trackball 

Similar to a mechanical mouse that has a ball on the bottom, a trackball is a stationary pointing device with a ball on its top or side (Figure 5-4).

To move the pointer using a trackball, you rotate the ball with your thumb, fingers, or the palm of your hand. In addition to the ball, a trackball usually has one or more buttons that work just like mouse buttons.

Touchpad

A touchpad is a small, flat, rectangular pointing device that is sensitive to pressure and motion (Figure 5-5). To move the pointer using a touchpad, slide your fingertip across the surface of the pad. Some touchpads have one or more buttons around the edge of the pad that work like mouse buttons. On most touchpads, you also can tap the pad’s surface to imitate mouse operations such as clicking. Touchpads are found most often on notebook computers.

Pointing Stick

A pointing stick is a pressure-sensitive pointing device shaped like a pencil eraser that is positioned between keys on a keyboard (Figure 5-6). To move the pointer using a pointing stick, you push the pointing stick with a finger. The pointer on the screen moves in the direction you push the pointing stick. By pressing buttons below the keyboard, users can click and per form other mouse-type operations with a pointing stick.

IBM developed the pointing stick for its notebook computers.

FIGURE 5.4 A trackball is like an upside-down mouse.

FIGURE 5.5 Most notebook computers have a touchpad that allows users to control the movement of the pointer.

FIGURE 5.6 Some notebook computers include a pointing stick to allow a user to control the movement of the pointer.
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Joystick and Wheel

Users running game software or flight and driving simulation software often use a joystick or wheel as a pointing device (Figure 5-7). A joystick is a vertical lever mounted on a base. You move the lever in different directions to control the actions of the simulated vehicle or player. The lever usually includes buttons called triggers that you press to activate certain events.

A wheel is a steering-wheel-type input device. Users turn the wheel to simulate driving a car, truck, or other vehicle. Most wheels also include foot pedals for braking and acceleration actions.

Light Pen

A light pen is a handheld input device that can detect the presence of light. Some light pens require a specially designed monitor, while others work with a standard monitor (Figure 5-8). To select objects on the screen, a user presses the light pen against the surface of the screen or points the light pen at the screen and then presses a button on the pen.

Touch Screen

A touch screen is a touch-sensitive display device. Users can interact with these devices by touching areas of the screen. Because touch screens require a lot of arm movements, you do not enter large amounts of data using a touch screen. Instead, users touch words, pictures, numbers, letters, or locations identified on the screen. Kiosks, which are freestanding computers, often have touch screens (Figure 5-9).

FIGURE 5-7 Joysticks and wheels help a user control the actions of players and vehicles in game and simulation software.

FIGURE 5.8 To use a light pen, you press the pen against the screen or press a button on the pen while pointing the pen toward an object on the screen.

FIGURE 5-9   A voter uses a kiosk touch screen to cast ballots in an election.
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Pen Input

Mobile users often enter data and instructions with a pen-type device. With pen input, users write, draw, and tap on a flat surface to enter input. The surface may be a monitor, a screen, or a special type of paper. Two devices used for pen input are the stylus and digital pen. A stylus is a small metal or plastic device that looks like a tiny ink pen but uses pressure instead of ink. A digital pen, which is slightly larger than a stylus, is available in two forms: some are pressure-sensitive; others have built-in digital cameras.

Some mobile computers and nearly all mobile devices have touch screens. Instead of using a finger to enter data and instructions, most of these devices include a pressure-sensitive digital pen or stylus. You write, draw, or make selections on the computer screen by touching the screen with the pen or stylus. For example, Tablet PCs use a pressure-sensitive digital pen (Figure 5-10) and PDAs use a stylus. Pressure-sensitive digital pens, often simply called pens, typically provide more functionality than a stylus, featuring electronic erasers and programmable buttons.

Pen input is possible on computers without touch screens by attaching a graphics tablet to the computer. A graphics tablet is a flat, rectangular, electronic, plastic board. Architects, mapmakers, designers, artists, and home users create drawings and sketches by using a pressure-sensitive pen on a graphics tablet (Figure 5-11).

Digital pens that have built-in digital cameras work differently from pressure-sensitive digital pens. These pens look very much like a ballpoint pen and typically do not contain any additional buttons. As you write or draw on special digital paper with the pen, it captures every handwritten mark and then stores the images in the pen’s memory. You then can transfer the images from the pen to a computer (Figure 5-12) or mobile device, such as a smart phone.

FIGURE 5-10 Tablet PCs use a pressure-sensitive pen.

FIGURE 5-1 1 Artist using a pen.

FIGURE 5-12 Some digital pens have built-in digital cameras that store handwritten marks and allow you to transfer your handwriting to a computer.

For more information, visit scsite.com/dcf2e/ ch5/weblink and then click Pen Input.
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Test your knowledge of pages 166 through 172 in Quiz Yourself 5-1.

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

1. A keyboard is an output device that contains keys users press to enter data and instructions into a computer.

2. A trackball is a small, flat, rectangular pointing device commonly found on notebook computers.

3. Input is any data and instructions entered into the memory of a computer.

4. An optical mouse has moving mechanical parts inside.

5. PDAs use a pressure-sensitive digital pen, and Tablet PC5 use a stylus.

Quiz Yourself Online: To further check your knowledge of the keyboard, the mouse, and other pointing devices, visit scsite.com/dcf2e/ch5/quiz and then click Objectives 1 — 2.

OTHER TYPES OF INPUT

In addition to the keyboard, mouse, and pointing devices just discussed, users have a variety of other options available to enter data and instructions into a computer. These include voice input; input for PDAs, smart phones, and Tablet PCs; digital cameras; video input; scanners and reading devices; terminals; and biometric input. Read Looking Ahead 5-1 for a look at the next generation of input devices.

Voice Input

Voice input is the process of entering input by speaking into a microphone. Voice recognition, also called speech recognition, is the computer’s capability of distinguishing spoken words. Voice recognition programs recognize a vocabulary of preprogrammed words. The vocabulary of voice recognition programs can range from two words to millions of words. Some business software, such as word processing and spreadsheet, includes voice recognition as part of the program. For example, users can dictate memos and letters into a word processing pro gram instead of typing them.

LOOKING AHEAD 5-1: Wearable Computers Make Performance Statement

Frodo, the hero in the Lord of the Rings trilogy, wears a durable, inconspicuous tunic that saves his life. You, too, may one day wear a garment that saves your life by detecting health problems and summoning emergency help. Researchers in Germany have developed undergarments with sensors that monitor heartbeats and then alert medical experts when an abnormal heart rhythm is detected.

While this clothing is practical, other researchers are creating the newest fashions and accessories ouffitted with computers. For example, a cellular telephone could connect wirelessly to a calorie counter monitor on your wrist and then order food when it detects you are hungry. Other wearable computers can change color depending upon weather conditions, deliver e-mail messages, and improve a golf swing. For more information, visit scsite.com/dcf2e/ch5/looking and then click Wearable Computers.

FIGURE 5-13 An electronic piano keyboard is an external MIDI device that allows users to record music, which can be stored in the computer.

AUDIO INPUT 

Voice input is part of a larger category of input called audio input. Audio input is the process of entering any sound into the computer such as speech, music, and sound effects. To enter high-quality sound into a personal computer, the computer must have a sound card. Users enter sound into a computer via devices such as micro phones, tape players, CD/DVD players, or radios, each of which plugs in a port on the sound card.

Some users also enter music and other sound effects using external MIDI devices such as an electronic piano keyboard (Figure 5-13). MIDI (musical instrument digital interface) is the electronic music industry’s standard that defines how digital musical devices represent sounds electronically. Software that conforms to the MIDI standard allows users to compose and edit music and many other sounds.

For more information, visit scsite.com/dcf2e/ ch5/weblink and then click Voice Input.
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Input for PDAs, Smart Phones, and Tablet PCs 

Mobile devices, such as the PDA and smart phone, and mobile computers, such as the Tablet PC, offer convenience for the mobile user. A variety of alternatives for entering data and instructions is available for these devices and computers.

PDAs 

A user enters data and instructions into a PDA in many ways (Figure 5-14). PDAs ship with a basic stylus, which is the primary input device. With the stylus, you enter data in two ways: using an on-screen keyboard or using handwriting recognition software. With a specialized pen and data reader, you also can transfer notes as you write them on a pad of paper.

For users who prefer typing to handwriting, some PDAs have a built-in mini keyboard. For PDAs without a keyboard, users can purchase a keyboard that snaps on the bottom of the device. Other users type on a desktop computer or notebook computer keyboard and transfer the data to the PDA. To take photographs and view them on a PDA, simply attach a digital camera directly to the PDA.

FIGURE 5-14 Users input data into a FDA using a variety of techniques. 
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SMART PHONES 

Voice is the traditional method of input for smart phones. That is, a user speaks into the phone. Today, however, text messaging, instant messaging, and picture messaging have become popular means of entering data and instructions into a smart phone. With text messaging, you type and send a short message to another smart phone by pressing buttons on the telephone’s keypad. Some wireless Internet service providers (WISPs) partner with TM (instant messaging) services so you can use your smart phone to communicate via text with other smart phone or computer users with the same TM service. Users can send graphics, pictures, video clips, and sound files, as well as short text messages with picture messaging, to another smart phone with a compatible picture messaging service. Most smart phones include PDA capabilities. Thus, input devices used with PDAs typically also are available for smart phones.

TABLET PCs 

The primary input device for a Tablet PC is a pressure-sensitive digital pen, which allows users to write on the device’s screen. Both the slate and convertible designs of Tablet PC provide a means for keyboard input. To access peripherals at their home or office, users can slide their Tablet PC in a docking station. A docking station, which is an external device that attaches to a mobile computer, contains a power connection and provides connections to peripherals (Figure 5-15). The design of docking stations varies depending on the type of mobile computer or device to which they attach.

Digital Cameras

A digital camera allows users to take pictures and store the photographed images digitally, instead of on traditional film (Figure 5-16). Some digital cameras use internal flash memory to store images. Others store images on mobile storage media, including a flash memory card, memory stick, and mini-CD/DVD.

Digital cameras typically allow users to review, and sometimes edit, images while they are in the camera. Some digital cameras can connect to or communicate wirelessly with a printer or television, allowing users to print or view images directly from the camera.

Often users prefer to download, or transfer a copy of, the images from the digital camera to the computer’s hard disk, where the images are available for editing with photo editing software, printing, faxing, sending via e-mail, including in another document, or posting to a Web site or photo community for everyone to see.

A digital camera often features flash, zoom, automatic focus, and special effects. Some allow users to record short audio narrations for photographed images. Others even record short video clips in addition to still images.

One factor that affects the quality of a digital camera is its resolution. Resolution is the number of horizontal and vertical pixels in a display device. A digital camera’s resolution is defined in pixels. A pixel (short for picture element) is the smallest element in an electronic image. The greater the number of pixels the camera uses to capture an image, the better the quality of the image. Digital camera resolutions range from about 1 million to more than 8 million pixels (MP).

FIGURE 5-15 To use a slate Tablet PC while working at a desk, simply insert the Tablet PC in a docking station. Devices such as a keyboard and CD drive can be plugged in the docking station.

FIGURE 5-16 With a digital camera, users can view photographed images immediately through a small screen on the camera to see if the picture is worth keeping.
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For additional information about digital cameras, read the Digital Imaging and Video Technology feature that follows this chapter.

Video Input

Video input is the process of capturing full-motion images and storing them on a computer’s storage medium such as a hard disk or DVD. Some video devices use analog video signals. A digital video (DV) camera, by contrast, records video as digital signals instead of analog signals. Many DV cameras have the capability of capturing still frames, as well as motion. To transfer recorded images to a hard disk or CD or DVD, users connect DV cameras directly to a USB port or a FireWire port on the system unit. After saving the video on a storage medium, such as a hard disk or DVD, you can play it or edit it using video editing software on a computer.

PC VIDEO CAMERAS 

A PC video camera, or PC camera, is a type of digital video camera that enables a home or small business user to capture video and still images, send e-mail messages with video attachments, add live images to instant messages, broadcast live images over the Internet, and make video telephone calls. During a video telephone call, both parties see each other as they communicate over the Internet (Figure 5-17). The cost of PC video cameras usually is less than $100.

WEB CAMS 

A Web cam is any video camera that displays its output on a Web page. A Web cam attracts Web site visitors by showing images that change regularly. Home or small business users might use Web cams to show a work in progress, weather and traffic information, employees at work, photographs of a vacation, and countless other images.

VIDEO CONFERENCING 

A video conference is a meeting between two or more geo graphically separated people who use a network or the Internet to transmit audio and video data (Figure 5-18). To participate in a video conference, you need video conferencing software along with a microphone, speakers, and a video camera attached to a computer. As you speak, members of the meeting hear your voice on their speakers. Any image in front of the video camera, such as a person’s face, appears in a window on each participant’s screen. As the costs of video conferencing hard ware and software decrease, increasingly more business meetings, corporate training, and educational classes will be conducted as video conferences.

FIGURE 5.17 Using a PC video camera, home users can see each other as they communicate over the Internet.

FIGURE 5-18 To save on travel expenses, many large businesses are turning to video conferencing.
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Scanners and Reading Devices

Some input devices save users time by capturing data directly from a source document, which is the original form of the data. Examples of source documents include time cards, order forms, invoices, paychecks, advertisements, brochures, photographs, inventory tags, or any other document that contains data to be processed.

Devices that can capture data directly from a source document include optical scanners, optical readers, bar code readers, RFID readers, magnetic stripe card readers, and magnetic-ink character recognition readers.

OPTICAL SCANNERS 

An optical scanner, usually called a scanner, is a light-sensing input device that reads printed text and graphics and then translates the results into a form the computer can process. A flatbed scanner works in a manner similar to a copy machine except it creates a file of the document in memory instead of a paper copy (Figure 5-19). Once you scan a picture or document, you can display the scanned object on the screen, store it on a storage medium, print it, fax it, attach it to an e-mail message, include it in another document, or post it to a Web site or photo community for everyone to see. Many scanners include OCR (optical character recognition) soft ware, which can read and convert text documents into electronic files. OCR software converts a scanned image into a text file that can be edited, for example, with a word processing program.

OPTICAL READERS 

An optical reader is a device that uses a light source to read characters, marks, and codes and then converts them into digital data that a computer can process. Two technologies used by optical readers are optical character recognition and optical mark recognition.

• Optical character recognition (OCR) involves reading typewritten, computer-printed, or hand-printed characters from ordinary documents and translating the images into a form the computer can process. Most OCR devices include a small optical scanner for reading characters and sophisticated software to analyze what is read. OCR devices range from large machines that can read thousands of documents per minute to handheld wands that read one document at a time. Many companies use OCR characters on turnaround documents. A turnaround document is a document that you return (turn around) to the company that creates and sends it. For example, when consumers receive a bill, they often tear off a portion of the bill and send it back to the company with their payment (Figure 5-20). The portion of the bill they return usually has their payment amount, account number, and other information printed in OCR characters.

• Optical mark recognition (OMR) devices read hand-drawn marks such as small circles or rectangles. A person places these marks on a form, such as a test, survey, or questionnaire answer sheet.

FIGURE 5-19 A flatbed scanner.

FIGURE 5-20 OCR characters frequently are used with turnaround documents. With this bill, you tear off the top portion and return it with a payment.

For more information, visit scsite.com/dcf2el ch5/weblink and then click Scanners.
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BAR CODE READERS 

A bar code reader, also called a bar code scanner, is an optical reader that uses laser beams to read bar codes (Figure 5-21). A bar code is an identification code that consists of a set of vertical lines and spaces of different widths. The bar code represents data that identifies the manufacturer and the item.

Manufacturers print a bar code either on a product’s package or on a label that is affixed to a product. Read At Issue 5-2 for a related discussion.

RFID READERS 

RFID (radio frequency identification) is a technology that uses radio signals to communicate with a tag placed in or attached to an object, an animal, or a person. RFID tags, which contain a memory chip and an antenna, are available in many shapes and sizes. An RFID reader reads information on the tag via radio waves. RFID readers can be handheld devices or mounted in a stationary object such as a doorway.

Many retailers see RFID as an alternative to bar code identification because it does not require direct contact or line-of-site transmission. Each product in a store would contain a tag that identifies the product (Figure 5-22). As consumers remove products from the store shelves and walk through a checkout area, an RFID reader reads the tag(s) and communicates with a computer that calculates the amount due.

Other uses of RFID include tracking times of runners in a marathon; tracking location of soldiers, employee wardrobes, and airline baggage; checking

FIGURE 5-21 A bar code reader uses laser beams to read bar codes on products such as groceries and books.

AT ISSUE 5-2: Scanner Errors at the Checkout Counter?

Have you ever taken an item to a store’s check-out and discovered that the price displayed when the item’s bar code was scanned was different from the price shown on a shelf tag, sign, or advertisement? If you have, you are not alone. A government survey found that eight percent of the time, an item’s scanned price is different from the price presented elsewhere. When an item is scanned at a store’s checkout counter, a computer finds the item’s price in the store’s database. Store owners claim that discrepancies between the scanned price and a listed price are the result of human error — either failure to update the store’s price database or incorrect shelf tags, signs, or advertisements. Yet, some consumer advocates claim that the discrepancy is intentional. They accuse stores of scanner fraud, insisting that some stores advertise one price and then charge another, hoping buyers will not recognize the difference. Even if consumers identify a pricing error, they may not bring the mistake to the store’s attention, especially if the discrepancy is detected after the item is purchased or if the amount at issue is small. Who do you think is responsible for differences between scanned prices and posted costs? Why? Should stores be responsible for pricing errors? Why or why not?

FIGURE 5-22 RFID readers read information stored on an AFID tag and then communicate this information to computers, which instantaneously compute payments and update inventory records. In this example, the RFID tag is embedded in a label attached to the garment.
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lift tickets of skiers; gauging pressure and temperature of tires on a vehicle; checking out library books; and tracking payment as vehicles pass through booths on toliway systems. Read Looking Ahead 5-2 for a look at the next generation of tracking devices.

LOOKING AHEAD 5-2: Smart Dust Monitors the Environment

If you are too hot at work while your office mate is too cold, smart dust may one day solve the problem. Researchers at the University of California at Berkeley are testing tiny airborne devices called smart dust or dust motes, which combine sensors and communication components. Eventually the smart dust will be the size of a grain of sand.

Many uses for the ubiquitous smart dust are planned. The sensors could measure the temperature and humidity in various areas of a room and then send readings to a central computer that can regulate the air flow. In the warehouse, they could help track packages by sensing and transmitting product locations. In the battlefield, they could sense vehicle and missile movement. For more information, visit scsite.com/dcf2e/ch5/looking and then click Smart Dust.

MAGNETIC STRIPE CARD READERS 

A magnetic stripe card reader, often called a magstripe reader, reads the magnetic stripe on the back of credit cards, entertainment cards, bank cards, and other similar cards. The stripe contains information identifying you and the card issuer (Figure 5-23). Some information stored in the stripe includes your name, account number, the card’s expiration date, and a country code. When a consumer swipes a credit card through the magstripe reader, it reads the information stored on the magnetic stripe on the card. If the magstripe reader rejects your card, it is possible that the magnetic stripe is scratched, dirty, or erased. Exposure to a magnet or magnetic field can erase the contents of a card’s magnetic stripe.

MICR READERS 

MICR (magnetic-ink character recognition) devices read text printed with magnetized ink. An MICR reader converts MICR characters into a form the computer can process. The banking industry almost exclusively uses MICR for check processing. Each check in your checkbook has precoded MICR characters beginning at the lower-left edge (Figure 5-24).

FIGURE 5.23 A magnetic stripe card reader reads information encoded on the stripe on the back of your credit card.

FIGURE 5.24 The MICR characters preprinted on the check represent the bank routing number, the customer account number, and the check number. The amount of the check in the lower-right corner is added after the check is cashed.
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When a bank receives a check for payment, it uses an MICR inscriber to print the amount of the check in MICR characters in the lower-right corner. The check then is sorted or routed to the customer ‘s bank, along with thousands of others. Each check is inserted in an MICR reader, which sends the check information — including the amount of the check — to a computer for processing.

Terminals

A terminal consists of a keyboard, a monitor, a video card, and memory. These components often are housed in a single unit. Users enter data and instructions into a terminal and then transmit some or all of the data over a network to a host computer.

Special-purpose terminals perform specific tasks and contain features uniquely designed for use in a particular industry Two special-purpose terminals are point-of-sale (POS) terminals and automated teller machines.

• Point-of-Sale (POS) Terminals — The location in a retail or grocery store where a consumer pays for goods or services is the point of sale (P05). Most retail stores use a POS terminal to record purchases, process credit or debit cards, and update inventory.

Many POS terminals handle credit card or debit card payments and thus also include a magstripe reader. Once the transaction is approved, the terminal prints a receipt for the customer. A self- service POS terminal allows consumers to perform all checkout-related activities (Figure 5-25). That is, they scan the items, bag the items, and pay for the items themselves.

• Automated Teller Machines — An automated teller machine (ATM) is a self-service banking machine that connects to a host computer through a network (Figure 5-26). Banks place ATMs in convenient locations, including grocery stores, convenience stores, retail outlets, shopping malls, and gas stations.

Using an ATM, people withdraw cash, deposit money, transfer funds, or inquire about an account balance. Some ATMs have a touch screen; others have special buttons or keypads for entering input. To access a bank account, you insert a plastic bankcard in the ATM’s magstripe reader. The ATM asks you to enter a password, called a personal identification number (PIN), which verifies that you are the holder of the bankcard. When your transaction is complete, the ATM prints a receipt for your records.

FIGURE 5-25 Some grocery stores offer self-serve checkouts, where the consumers themselves use the POS terminals to scan purchases, scan their store saver card and coupons, and then pay for the goods. This POS terminal prints a receipt for the customer.

FIGURE 5-26 An ATM is a self-service banking terminal that allows customers to access their bank accounts.
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Biometric Input

Biometrics is the technology of authenticating a person’s identity by verifying a personal characteristic. Biometric devices grant users access to programs, systems, or rooms by analyzing some physiological (related to physical or chemical activities in the body) or behavioral characteristic. Examples include fingerprints, hand geometry facial features, voice, signatures, and eye patterns.

The most widely used biometric device today is a fingerprint scanner. A fingerprint scanner captures curves and indentations of a fingerprint. With the cost of fingerprint scanners dropping to less than $100, many homes and small businesses install fingerprint scanners to authenticate users before they can access a personal computer. Instead of lunch money, grade schools use fingerprint scanners to identify students in the cafeteria and adjust account balances for each lunch purchased (Figure 5-27).

A face recognition system captures a live face image and compares it with a stored image to determine if the person is a legitimate user. Some buildings use face recognition systems to secure access to rooms. Law enforcement, surveillance systems, and airports use face recognition to protect the public.

Biometric devices measure the shape and size of a person’s hand using a hand geometry system. Because their cost is more than $1,000, larger companies typically use these systems as time and attendance devices or as security devices.

A voice verification system compares a person’s live speech with their stored voice pattern. Larger organizations sometimes use voice verification systems as time and attendance devices. Many companies also use this technology for access to sensitive files and networks.

A signature verification system recognizes the shape of your handwritten signature, as well as measures the pressure exerted and the motion used to write the signature. Signature verification systems use a specialized pen and tablet.

High security areas use iris recognition systems. The camera in an iris recognition system uses iris recognition technology to read patterns in the iris of the eye (Figure 5-28). These patterns are as unique as a fingerprint. Iris recognition systems are quite expensive and are used by government security organizations, the mi1itar and financial institutions that deal with highly sensitive data.

Sometimes, fingerprint, iris, and other biometric data are stored on a smart card. A smart card, which is comparable in size to a credit card or ATM card, stores the personal data on a thin microprocessor that is embedded in the card.

For more information, visit scsite.com/dcf2e/ ch5/weblink and then click Biometric Input.

FIGURE 5-27 This elementary school student pays for lunch by placing his finger on a fingerprint scanner.

FIGURE 5-28 An iris recognition system.

Test your knowledge of pages 173 through 181 in Quiz Yourself 5-2.

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

1. A digital camera allows users to take pictures and store the photographed images digitally, instead of on traditional film.

2. A fingerprint scanner captures curves and indentations of a signature.

3. After swiping a credit card through an MICR reader, it reads the information stored on the magnetic stripe on the card.

4. Instant messaging is the computer’s capability of distinguishing spoken words.

5. Many smart phones today have POS capabilities.

6. REID is a technology that uses laser signals to communicate with a tag placed in an object, an animal, or a person.

Quiz Yourself Online: To further check your knowledge of voice input; input devices for PDAs, smart phones, and Tablet PCs; digital cameras; video input; scanners and reading devices; terminals; and biometric devices, visit scsite.com/dcf2e/ch5/quiz and then click Objective 3.
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WHAT IS OUTPUT?

Output is data that has been processed into a useful form. That is, computers process data (input) into information (output). Users view output on a screen, print it, or hear it through speakers or headsets. While working with a computer, a user encounters four basic categories of output: text, graphics, audio, and video (Figure 5-29). Very often, a single form of output, such as a Web page, includes more than one of these categories.

An output device is any hardware component that conveys information to one or more people. Commonly used output devices include display devices, printers, speakers and headsets, fax machines and fax modems, multifunction peripherals, and data projectors.

FIGURE 5-29 Four categories of output are text, graphics, audio, and video.
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DISPLAY DEVICES

A display device is an output device that visually conveys text, graphics, and video information. Desktop computers typically use a monitor as their display device. A monitor is a display device that is packaged as a separate peripheral. Most monitors have a tilt-and-swivel base that allows users to adjust the angle of the screen to minimize neck strain and reduce glare from overhead lighting. Monitor controls permit users to adjust the brightness, contrast, positioning, height, and width of images.

Most mobile computers and devices integrate the display and other components into the same physical case.
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Display devices usually show text, graphics, and video information in color. Some, however, are monochrome. Monochrome means the information appears in one color (such as white, amber, green, black, blue, or gray) on a different color background (such as black or grayish- white). Some PDAs and other mobile devices use monochrome displays to save battery power.

Types of display devices include LCD monitors and screens, plasma monitors, and CRT monitors. The following pages discuss each of these display devices.

LCD Monitors and Screens

An LCD monitor, also called a flat panel monitor, is a desktop monitor that uses a liquid crystal display to produce images (Figure 5-30). These monitors produce sharp, flicker- free images. LCD monitors have a small footprint; that is, they do not take up much desk space. LCD monitors are available in a variety of sizes, with the more common being 15, 17, 18, 19, 20, 21, and 23 inches — some are 30 or 40 inches. You measure a monitor the same way you measure a television, that is, diagonally from one corner to the other.

Mobile computers, such as notebook computers and Tablet PCs, and mobile devices, such as PDAs and smart phones, often have built-in LCD screens (Figure 5-31). Notebook computer screens are available in a variety of sizes, with the more common being 14.1, 15.4, and 17.1 inches. Tablet PC screens range from 10.4 inches to 15 inches. PDA screens average 3.5 inches. On smart phones, screen sizes range from 2.5 to 3.5 inches.

FIGURE 5.30 An LCD monitor is thin and lightweight.

FIGURE 5-31 Notebook computers and Tablet PCs have color LCD screens. Many PDAs and smart phones also have color displays.
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LCD TECHNOLOGY AND QUALITY 

A liquid crystal display (LCD) uses a liquid compound to present information on a display device. Computer LCDs typically contain fluorescent tubes that emit light waves toward the liquid-crystal cells, which are sandwiched between two sheets of material.

The quality of an LCD monitor or LCD screen depends primarily on its resolution, response time, brightness, and pixel pitch.

• Resolution is the number of horizontal and vertical pixels in a display device. For example, a monitor that has a 1600 X 1200 resolution displays up to 1600 pixels per horizontal row and 1200 pixels per vertical row, for a total of 1,920,000 pixels to create a screen image. A higher resolution uses a greater number of pixels and thus provides a smoother, sharper, and clearer image. As the resolution increases, however, some items on the screen appear smaller, such as menu bars, toolbars, and rulers.

With LCD monitors and screens, resolution generally is proportional to the size of the device. That is, the resolution increases for larger monitors and screens. For example, a 17-inch LCD monitor typically has a resolution of 1280 X 1024, while a 20-inch LCD monitor has a resolution of 1600 X 1200. LCDs are geared for a specific resolution.

• Response time of an LCD monitor or screen is the time in milliseconds (ms) that it takes to turn a pixel on or off. LCD monitors’ and screens’ response times range from 16 to 25 ms. The lower the number, the faster the response time.

• Brightness of an LCD monitor or LCD screen is measured in nits. A nit is a unit of visible light intensity. The higher the nits, the brighter the images.

• Pixel pitch, sometimes called dot pitch, is the distance in millimeters between pixels on a display device. Average pixel pitch on LCD monitors and screens should be .28 mm or lower. The lower the number, the sharper the image.

PORTS AND LCD MONITORS 

A cable on a monitor plugs in a port on the system unit. LCD monitors use a digital signal to produce a picture. To display the highest quality images, an LCD monitor should plug in a DVI (Digital Video Interface) port, which enables digital signals to transmit directly to an LCD monitor.

Plasma Monitors

Large business users or power users sometimes have plasma monitors, which often measure more than 60 inches wide (Figure 5-32). A plasma monitor is a display device that uses gas plasma technology, which sandwiches a layer of gas between two glass plates.

Plasma monitors offer larger screen sizes and higher display quality than LCD monitors but are more expensive. These monitors also can hang directly on a wall.

FIGURE 5-32 Large plasma monitors can measure more than 60 inches wide.

For more information, visit scsite.com/dcf2e/ch5/weblink and then click LCD Technology.
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CRT Monitors

A CRT monitor is a desktop monitor that contains a cathode-ray tube (Figure 5-33). A cathode-ray tube (CR1) is a large, sealed glass tube. The front of the tube is the screen.

CRT monitors for desktop computers are available in various sizes, with the more common being 15, 17, 19, 21, and 22 inches. In addition to monitor size, advertisements also list a CR1 monitor’s viewable size. The viewable size is the diagonal measurement of the actual viewing area provided by the screen in the CR1 monitor. A 21-inch monitor, for example, may have a viewable size of 20 inches.

A CR1 monitor costs less than an LCD monitor but also generates more heat and uses more power than an LCD monitor. To help reduce the amount of electricity used by monitors and other computer components, the United States Department of Energy (DOE) and the United States Environmental Protection Agency (EPA) developed the ENERGY STAR program. This pro gram encourages manufacturers to create energy-efficient devices that require little power when the devices are not in use. Monitors and devices that meet ENERGY STAR guidelines display an ENERGY STAR label.

CR1 monitors produce a small amount of electromagnetic radiation. Electromagnetic radiation (EMR) is a magnetic field that travels at the speed of light. Excessive amounts of EMR can pose a health risk. To be safe, all high-quality CR1 monitors comply with a set of standards that defines acceptable levels of EMR for a monitor. To protect yourself even further, sit at arm’s length from the CR1 monitor because EMR travels only a short distance.

QUALITY OF A CRT MONITOR 

The quality of a CR1 monitor depends largely on its resolution, dot pitch, and refresh rate.

• Most CR1 monitors support a variety of screen resolutions. Standard CR1 monitors today usually display up to a maximum of 1800 X 1440 pixels, with 1280 X 1024 often the norm. High-end CRT monitors (for the power user) can display 2048 X 1536 pixels or more.

• As with LCD monitors, text created with a smaller dot pitch, or pixel pitch, is easier to read. To minimize eye fatigue, use a CR1 monitor with a dot pitch of .27 millimeters or lower.

• Electron beams inside a CRT monitor “draw” an image on the entire screen many times per second so the image does not fade. The number of times the image is drawn per second is called the refresh rate. A CR1 monitor’s refresh rate, which is expressed in hertz (Hz), should be fast enough to maintain a constant, flicker-free image. A high-quality CR1 monitor will provide a vertical refresh rate of at least 68 Hz. This means the image on the screen redraws itself vertically 68 times in a second.

GRAPHIC CHIPS AND CRT MONITORS 

Many CR1 monitors use an analog signal to produce an image. A cable on the CR1 monitor plugs in a port on the system unit, which enables communications from a graphics chip. If the graphics chip resides on a video card, the video card converts digital output from the computer into an analog video signal and sends the signal through the cable to the monitor, which displays output on the screen.

FIGURE 5.33 The core of a CRT monitor is a cathode-ray tube.

For more information, visit scsite.com/dcf2e/ch5/weblink and then click CRT Monitors.
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FAQ 5-2: What type of video content do users view on display devices?

Music videos and newscasts are the most widely viewed video content on display devices, as shown in the chart to the right. For more information, visit scsite.com/dcf2e/ch5/faq and then click Video Output Content.

Test your knowledge of pages 182 through 187 in Quiz Yourself 5-3.

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

1. A lower resolution uses a greater number of pixels and thus provides a smoother image.

2. An output device is any type of software component that conveys information to one or more people.

3. LCD monitors have a larger footprint than CRT monitors.

4. You measure a monitor diagonally from one corner to the other.

Quiz Yourself Online: To further check your knowledge of LCD monitors, LCD screens, and CRT monitors, visit scsite.com/dcf2e/ch5/quiz and then click Objective 4.

PRINTERS

A printer is an output device that produces text and graphics on a physical medium such as paper or transparency film. Many different printers exist with varying speeds, capabilities, and printing methods. Figure 5-34 presents a list of questions to help you decide on the printer best suited to your needs.

The following pages discuss producing printed output and the various printer types including ink-jet printers, photo printers, laser printers, thermal printers, mobile printers, plotters, and large format printers.

FIGURE 5.34 Questions to ask when purchasing a printer.
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Producing Printed Output

Although many users today print by connecting a computer to a printer with a cable, a variety of printing options are available as shown in Figure 5-35.

Today, wireless printing technology makes the task of printing from a notebook computer, Tablet PC, PDA, or smart phone much easier. Two wireless technologies for printing are Bluetooth and infrared. With Bluetooth printing, a device transmits output to a printer via radio waves. With infrared printing, a printer communicates with a device using infrared light waves.

Instead of downloading images from a digital camera to a computer, users can print images using a variety of other techniques. Some cameras connect directly to a printer via a cable. Others store images on media cards that can be removed and inserted in the printer. Some printers have a docking station, into which the user inserts the camera to print pictures stored in the camera.

Finally, many home and business users print to a central printer on a network. Their computer may communicate with the network printer via cables or wirelessly.

FIGURE 5-35 Users print documents and pictures using a variety of printing methods.
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Nonimpact Printers

A nonimpact printer forms characters and graphics on a piece of paper without actually striking the paper. Some nonimpact printers spray ink, while others use heat or pressure to create images. Commonly used nonimpact printers are ink-jet printers, photo printers, laser printers, thermal printers, mobile printers, plotters, and large-format printers.

Ink-Jet Printers

An ink-jet printer is a type of nonimpact printer that forms characters and graphics by spraying tiny drops of liquid ink onto a piece of paper. Ink-jet printers have become a popular type of color printer for use in the home. Ink-jet printers produce text and graphics in both black-and-white and color on a variety of paper types (Figure 5-36). A reasonable quality ink-jet printer costs less than $100.

As with many other input and output devices, one factor that determines the quality of an ink-jet printer is its resolution. Printer resolution is measured by the number of dots per inch (dpi) a printer can print. Most ink-jet printers can print from 600 to 4800 dpi.

The speed of an ink-jet printer is measured by the number of pages per minute (ppm) it can  print. Most ink-jet printers print from 3 to 26 ppm. Graphics and colors print at a slower rate.

FIGURE 5-36 Ink-jet printers are a popular type of color printer used in the home.
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The print head mechanism in an ink-jet printer contains ink-filled print cartridges. Each cartridge has fifty to several hundred small ink holes, or nozzles. The ink propels through any combination of the nozzles to form a character or image on the paper. When the print cartridge runs out of ink, you simply replace the cartridge. Most ink-jet printers have at least two print cartridges: one containing black ink and the other(s) containing colors. Read At Issue 5-3 for a related discussion.

AT ISSUE 5-3 Ink-Jet Ink Wars?

In 1903 King Camp Gillette introduced an innovative product — a safety razor with disposable blades Gillette accompanied his product with an even more innovative idea — sell the razor which was purchased once at or below cost and rely on sales of the razor blades which were purchased repeatedly for profit The idea made Gillette a millionaire. Manufacturers of ink-jet printers use a similar approach. The printers are inexpensive, often less than $200. The ink cartridges the printers use, however, can cost from $30 to $50 each time they are replaced. To avoid the high cost of cartridges, some people use ink refill kits. These kits, which are far less expensive than a new cartridge typically include several vials of ink and a syringe like tool used to inject the ink into existing ink cartridges To counter the kits some printer manufacturers have inserted special chips that keep a cartridge from being refilled and some claim shut down a cartridge before it really is out of ink Ink refill kits cost much less than a new cartridge but the kits can be messy contain low quality ink and even damage a print head if used improperly Should manufacturers be allowed to prevent people from refilling ink cartridges Why9 Would you use an ink refill kit Why or why not

Photo Printers

A photo printer is a color printer that produces photo-lab-quality pictures (Figure 5-37). Some photo printers print just one or two sizes of images, for example, 3 X 5 inches and 4 X 6 inches. Others print up to letter size, legal size, or even larger. Many photo printers use ink-jet technology. With models that can print letter-sized documents, users connect the photo printer to their computer and use it for all their printing needs.

Many photo printers have a built-in card slot so the printer can print digital photographs directly from a media card. That is, you do not need to transfer the images from the media card to the computer to print them. Some photo printers have built-in LCD color screens, allowing users to view and enhance the pictures before printing them.

Laser Printers

A laser printer is a high-speed, high-quality nonimpact printer (Figure 5-38). Laser printers for personal computers ordinarily use individual sheets of paper stored in one or more removable trays that slide in the printer case.

Laser printers print text and graphics in high-quality resolutions, usually ranging from 1200 to 2400 dpi. While laser printers usually cost more than ink-jet printers, they also are much faster. A laser printer for the home and small office user typically prints black-and-white text at speeds of 15 to 50 ppm. Color laser printers print 4 to 24 ppm. Laser printers for large business users print more than 150 ppm.

FIGURE 5-37 Photo printers print in a range of sizes.

For more information, visit scsite.comldcf2e/ ch5/weblink and then click Ink-Jet Printers.
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Depending on the quality, speed, and type of laser printer, the cost ranges from a few hundred to several thousand dollars for the home and small office user, and several hundred thousand dollars for the large business user. Color laser printers are slightly higher priced than otherwise equivalent black-and-white laser printers.

Operating in a manner similar to a copy machine, a laser printer creates images using a laser beam and powdered ink, called toner. When the toner runs out, you replace the toner cartridge.

How do I dispose of toner cartridges?

Do not throw them in the garbage. The housing contains iron, metal, and aluminum that is not biodegradable. The ink toner inside the cartridges contains toxic chemicals that pollute water and soil if discarded in dumps. Instead, recycle empty toner cartridges. Contact your printer manufacturer to see if it has a recycling program. For more information, visit scsite.com/dcf2e/ch5/faq and then click Recycling Toner Cartridges.

Thermal Printers

A thermal printer generates images by pushing electrically heated pins against heat-sensitive paper. Basic thermal printers are inexpensive, but the print quality is low and the images tend to fade over time. Self-service gas pumps often print gas receipts using a built-in lower-quality thermal printer.

Some thermal printers have high print quality. A dye-sublimation printer, sometimes called a digital photo printer, uses heat to transfer colored dye to specially coated paper. Professional applications requiring high image quality, such as photography studios, medical labs, and security identification systems, use dye-sublimation printers. These high-end printers cost thousands of dollars and print images in a wide range of sizes.

Dye-sublimation printers for the home or small business user, by contrast, typically print images in only one or two sizes and are much slower than their professional counterparts. These lower-end dye-sublimation printers are com parable in cost to a photo printer based on ink-jet technology (Figure 5-39).

FIGURE 5-39 The printer shown in this figure uses dye-sublimation technology to create photographic-quality output for the home or small office user.

For more information, visit scsite.comldcf2e/ ch5/weblink and then click Laser Printers.

FIGURE 5-38 Laser printers are available in both black-and-white and color models.
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Mobile Printers

A mobile printer is a small, lightweight, battery-powered printer that allows a mobile user to print from a notebook computer, Tablet PC, PDA, or smart phone while traveling (Figure 5-40). Barely wider than the paper on which they print, mobile printers fit easily in a briefcase alongside a notebook computer. Mobile printers mainly use ink-jet or thermal technology.

Plotters and Large-Format Printers

Plotters are sophisticated printers used to produce high-quality drawings such as blueprints, maps, and circuit diagrams. These printers are used in specialized fields such as engineering and drafting and usually are very costly.

Using ink-jet printer technology, but on a much larger scale, a large-format printer creates photo-realistic-quality color prints. Graphic artists use these high-cost, high- performance printers for signs, posters, and other professional quality displays (Figure 5-41).

FIGURE 5-40 A mobile printer.

FIGURE 5-41 Graphic artists use large-format printers to print signs, posters, and other professional quality displays.

Impact Printers

An impact printer forms characters and graphics on a piece of paper by striking a mechanism against an inked ribbon that physically contacts the paper. Impact printers are ideal for printing multipart forms because they easily print through many layers of paper. Two commonly used types of impact printers are dot-matrix printers and line printers.

A dot-matrix printer is an impact printer that produces printed images when tiny wire pins on a print head mechanism strike an inked ribbon (Figure 5-42). When the ribbon presses against the paper, it creates dots that form characters and graphics.
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Dot-matrix printers typically use continuous-form paper, in which thousands of sheets of paper are connected together end to end. The pages have holes along the sides to help feed the paper through the printer. The speed of most dot- matrix printers ranges from 400 to 1100 characters per second (cps), depending on the desired print quality.

A line printer is a high- speed impact printer that prints an entire line at a time. The speed of a line printer is measured by the number of lines per minute (1pm) it can print. Some line printers print as many as 3,000 1pm.

OTHER OUTPUT DEVICES

In addition to monitors and printers, other output devices are available for specific uses and applications. These include speakers and headsets, fax machines and fax modems, multifunction peripherals, and data projectors.

Speakers and Headsets

An audio output device is a component of a computer that produces music, speech, or other sounds, such as beeps. Two commonly used audio output devices are speakers and headsets.

Most personal computers have a small internal speaker that usually emits only low-quality sound. Thus, many personal computer users add surround sound speakers to their computers to generate a higher-quality sound (Figure 5-43). Most surround sound computer speaker systems include one or two center speakers and two or more satellite speakers that are positioned so sound emits from all directions. Speakers typically have tone and volume controls, allowing users to adjust settings. To boost the low bass sounds, surround sound speaker systems also include a subwoofer. Users connect the speakers and subwoofer to ports on the sound card.

FIGURE 5-42 A dot-matrix printer produces printed images when tiny pins strike an inked ribbon.

FIGURE 5-43 Most personal computer users add high-quality surround sound speaker systems to their computers.
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In a computer laboratory or other crowded environment, speakers might not be practical. Instead, users can plug a headset in a port on the sound card, in a speaker, or in the front of the system unit. With the headset, only the individual wearing the headset hears the sound from the computer.

Electronically produced voice output is growing in popularity. Voice output occurs when you hear a person’s voice or when the computer talks to you through the speakers on the computer. In some software applications, the computer can speak the contents of a document through voice output. On the Web, you can listen to (or download and then listen to) interviews, talk shows, sporting events, news, recorded music, and live concerts from many radio and television stations. Some Web sites dedicate themselves to providing voice output, where you can hear songs, quotes, historical lectures, speeches, and books. Internet telephony allows users to speak to other users over the Internet using their computer or mobile device.

Fax Machines and Fax Modems

A fax machine is a device that codes and encodes documents so they can be transmitted over telephone lines (Figure 5-44). The documents can contain text, drawings, or photographs, or can be handwritten. The term fax refers to a document that you send or receive via a fax machine.

Many computers include fax capability by using a fax modem. A fax modem transmits computer- prepared documents, such as a word processing letter, or documents that have been digitized with a scanner or digital camera. A fax modem transmits these faxes to a fax machine or to another fax modem.

FIGURE 5-44 A stand-alone fax machine.

Multifunction Peripherals

A multifunction peripheral is a single device that looks like a copy machine but provides the functionality of a printer, scanner, copy machine, and perhaps a fax machine (Figure 5-45). Some use color ink-jet printer technology, while others include a black-and- white laser printer. An advantage of these devices is they are significantly less expensive than if you purchase each device separately. If the device breaks down, however, you lose all four functions, which is the primary disadvantage.

FIGURE 5-45 This multifunction peripheral is a color printer, scanner, copy mach and fax machine all-in-one device.

For more information, visit scsite.com/dcf2e/ch5/weblink and then click Speakers and Headsets.
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Data Projectors

A data projector is a device that takes the text and images displaying on a computer screen and projects them on a larger screen so an audience can see the image clearly. Some data projectors are large devices that attach to a ceiling or wall in an auditorium. Others are small portable devices (Figure 5-46). Read Looking Ahead 5-3 for a look at the next generation of digital cinema projectors.

LOOKING AHEAD 5-3: Digital Cinema Just the Right Picture

Computers have influenced the motion picture business by modifying how movies are produced, distributed, and exhibited. Digital technology is expected to replace film by 2007, and the new technology’s superior sound and visual clarity have been heralded as the greatest innovations since talkies replaced silent movies 80 years ago.

The seven larger Hollywood movie studios have cleared the final hurdle in the digital cinema process: agreeing on a compression scheme to deliver the movies to theaters. Called JPG 2000, this image coding system will allow the studios to distribute the movies without having to make thousands of prints, thus saving millions of dollars annually.

With the compression standard in place, manufacturers now can intensify their efforts to develop digital cinema projectors. For more information, visit scsite.com/dcf2e/ch5/looking and then click Digital Cinema.

FIGURE 5.46 Data projectors can produce sharp, bright images.
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PUTTING IT ALL TOGETHER

Many factors influence the type of input and output devices you should use: the type of input and output desired, the hardware and software in use, and the anticipated cost. Figure 5-47 outlines several suggested input and output devices for various types of computer users.

FIGURE 5-47 This table recommends suggested input and output devices for various types of users.
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INPUT AND OUTPUT DEVICES FOR PHYSICALLY CHALLENGED USERS

The ever-increasing presence of computers in everyone’s lives has generated an awareness of the need to address computing requirements for those who have or may develop physical limitations. The Americans with Disabilities Act (ADA) requires any company with 15 or more employees to make reasonable attempts to accommodate the needs of physically challenged workers. Read At Issue 5-4 for a related discussion.

Besides voice recognition, which is ideal for blind or visually impaired users, several other input devices are available. Users with limited hand mobility who want to use a keyboard have several options. Keyboards with larger keys are available. Still another option is the on-screen keyboard, in which a graphic of a standard keyboard is displayed on the user’s screen. As the user clicks letters on the on-screen keyboard, they appear in the document at the location of the insertion point. An option for people with limited hand movement is a head-mounted pointer to control the pointer or insertion point (Figure 5-48). To simulate the functions of a mouse button, a user works with switches that control the pointer. The switch might be a hand pad, a foot pedal, a receptor that detects facial motions, or a pneumatic instrument controlled by puffs of air.

For users with mobility, hearing, or vision disabilities, many different types of output devices are available. Hearing-impaired users, for example, can instruct programs to display words instead of sounds.

Visually impaired users can change Windows XP settings, such as increasing the size or changing the color of the text to make the words easier to read. Instead of using a monitor, blind users can work with voice output. That is, the computer reads the information that appears on the screen. Another alternative is a Braille printer, which outputs information on paper in Braille (Figure 5-49).

At Issue 5-4: Should Web Sites Geared for Physically Challenged People Be Held Accountable for Accessibility Levels?

The World Wide Web Consortium (W3C) has published accessibility guidelines for Web sites. The guidelines specify measures that Web site designers can take to increase accessibility for physically challenged users. Among its guidelines, the W3C urges Web site designers to provide equivalent text for audio or visual content, include features that allow elements to be activated and understood using a variety of input and output devices, and make the user interface follow principles of accessible design. A recent report found that most Web sites do not meet all of the W3C guidelines. This failure is disappointing, because many physically challenged users could benefit from the Web’s capability to bring products and services into the home. Ironically, a survey discovered that more than 50 percent of the Web sites run by disability organizations also fail to meet the W3C guide lines. Critics contend that these Web sites neglect the needs of their users and fail to lead by example. Web site apologists contend, however, that many sponsoring organizations lack the funding necessary to comply with the guidelines. Should all Web sites meet the W3C accessibility guidelines? Why or why not? Do Web sites run by disability organizations have a moral obligation to meet the guidelines? Why? What can be done to encourage sponsors to make their Web sites more accessible?

FIGURE 5-48 A camera/receiver mounted on the monitor tracks the position of the head-mounted pointer, which is reflective material that this user is wearing on brim of her hat. As the user moves her head, the pointer on the screen also moves.

Figure 5-49 A Braille printer.
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Test your knowledge of pages 187 through 197 in Quiz Yourself 5-4.

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

1 A laser printer generates images by pushing electrically heated pins against heat sensitive paper

2 A photo printer creates images using a laser beam and powdered ink called toner

3. An ink-jet printer is a type of impact printer that forms characters and graphics by spraying tiny drops of liquid nitrogen onto a piece of paper

4 Many personal computer users add surround sound printer systems to their computers to generate a higher quality sound

5 Multifunction peripherals require more space than having a separate printer scanner copy machine and fax machine

6 The Americans with Disabilities Act (ADA) requires any company with 15 or more employees to make reasonable attempts to accommodate the needs of physically challenged workers.

Quiz Yourself Online: To further check your knowledge of types of printers, other output devices, and input and output options for physically challenged users, visit scsite.com/dcf2e/ch5/quiz and then click Objectives 5 — 7.

CHAPTER SUMMARY

Input is any data and instructions you enter into the memory of a computer. This chapter described the various techniques of entering input and several commonly used input devices. Topics included the keyboard; mouse and other pointing devices; voice input; input for PDAs, smart phones, and Tablet PCs; digital cameras; video input; scanners and reading devices; terminals; and biometric input.

Computers process and organize data (input) into information (output). This chapter also described the various methods of output and several commonly used output devices. Output devices presented included CRT monitors, LCD monitors and screens, printers, speakers and headsets, fax machines and fax modems, multifunction peripherals, and data projectors.

Career Corner: Graphic Designer/Illustrator

Graphic designers and graphic illustrators are artists, but many do not create original works. Instead, they portray visually the ideas of their clients. Illustrators create pictures for books and other publications and sometimes for commercial products, such as greeting cards. They work in fields such as fashion, technology, medicine, animation, or even cartoons. Illustrators often prepare their images on a computer. Designers combine practical skills with artistic talent to convert abstract concepts into designs for products and advertisements. Many use computer-aided design (CAD) tools to create, visualize, and modify designs. Designer careers usually are specialized in particular areas, such as:

• Graphic designers — book covers, stationery, and CD covers

• Commercial and industrial designers — products and equipment

• Costume and theater designers — costumes and settings for theater and television

• Interior designers — layout, decor, and furnishings of homes and buildings

• Merchandise displayers — commercial displays

• Fashion designers — clothing, shoes and other fashion accessories

Certificate, two-year, four-year, and masters-level educational programs are available within design areas. About 30 percent of graphic illustrators/designers choose to freelance, while others work with advertising agencies, publishing companies, design studios, or specialized departments within large companies. Salaries range from $25,000 to $80,000-plus, based on experience and educational background. For more information, visit scsite.com/dcf2e/ch5/careers and then click Graphic Designer/Illustrator.
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COMPANIES ON THE CUTTING EDGE

Logitech

Personal Interface Products Leader

The average Internet user has more than 40 inches of cords on his desktop, according to a Logitech survey. This company is working to reduce desktop clutter with a variety of cordless peripherals, including mouse devices, keyboards, mobile headsets, and game controllers.

A market leader, Logitech has sold more than 45 million wireless devices. It also designs, manufactures, and markets corded devices. The company’s retail sales account for more than 80 percent of its revenue.

Two engineering students from Stanford University, Italian-born Pierluigi Zappacosta and Swiss-born Daniel Borel, launched Logitech in 1981. Today, the corporation is the world’s largest manufacturer of the mouse, having sold more than 500 million since the company’s founding. For more information, visit scsite.com/dcf2e/ch5/companies and then click Logitech.

Hewlett-Packard

Technology for Business and Life

If you have printed a document recently, chances are the printer manufacturer was Hewlett-Packard (HP). Market analysts estimate that 60 percent of printers sold today bear the HP logo, and HP says it ships one million printers each week.

HP is noted for a range of high-quality printers, disk storage systems, UNIX and Windows servers, and notebook, desktop, and handheld computers. In 2002, HP enlarged its presence in the computer market with a $25 billion buyout of Compaq Computer Corporation.

William Hewlett and David Packard started the company in a one-car garage in 1939 with the goal of manufacturing test and measurement equipment. HP has been developing personal information devices, including calculators and computers, for the past 30 years. For more information, visit scsite.com/dcf2e/ch5/companies and then click Hewlett-Packard.

TECHNOLOGY TRAILBLAZERS

Douglas Engelbart 

Creator of the Mouse

The phrase “point and click” might not be part of every computer user’s vocabulary if Douglas Engelbart had not pursued his engineering dreams. In 1964, he developed the first prototype computer mouse with the goal of making it easier to move a cursor around a computer screen.

Ten years later, engineers at Xerox refined Engelbart’s prototype and showed the redesigned product to Apple’s Steve Jobs, who applied the concept to his graphical Macintosh computer. The mouse was mass produced in the mid-1980s, and today it is the most widely used pointing device.

Engelbart currently serves as director of the Bootstrap Institute, a company he founded with his daughter to form strategic alliances and consequently improve corporations’ performances. For more information, visit scsite.com/dcf2e/ ch5/people and then click Douglas Engelbart.

Donna Dubinsky

palmOne Director

PDAs are ubiquitous, partly due to the efforts of Donna Dubinsky. In the mid-i 990s, she sensed that people wanted to own an electronic version of their paper appointment books. She and Jeff Hawkins introduced the original Palm Pilot prototype made of mahogany and cardboard at Palm Computing in 1996. Sales of more than two million units made the Palm Pilot the most rapidly adopted new computing product ever manufactured.

Dubinsky and Hawkins left Palm in 1998 to cofound Handspring, where they introduced several successful products, including the Treo smart phone. In 2003, Handspring merged with the Palm hardware group to create palmOne.

Dubinsky currently serves as a director of palmOne and of Intuit Corporation. For more information, visit scsite.com/ dcf2e/ch5/people and then click Donna Dubinsky.
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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/ch5/forum and post your thoughts or questions.

1. What Are the Characteristics of a Keyboard?

Any hardware component that allows users to enter data and instructions is an input device. A keyboard is an input device that contains keys users press to enter data and instructions into a computer. Computer keyboards have a typing area that includes letters of the alphabet, numbers, punctuation marks, and other basic keys. An enhanced keyboard also has function keys programmed to issue commands, a numeric keypad, arrow keys, and additional keys and buttons.

2. How Do Pointing Devices Work?

A pointing device allows users to control a small symbol, called a pointer, on the computer screen. A mouse is a pointing device that fits under the palm of your hand. As you move the mouse, the pointer on the screen also moves. A trackball is a stationary pointing device with a ball that you rotate to move the pointer. A touchpad is a flat, pressure-sensitive device that you slide your finger across to move the pointer. A pointing stick is a pointing device positioned on the keyboard that you push to move the pointer. A joystick is a vertical lever that you move to control a simulated vehicle or player. A wheel is a steering-wheel-type device that you turn to simulate driving a vehicle. A light pen is a light-sensitive device that you press against or point at the screen to select objects. A touch screen is a touch-sensitive display device that you interact with by touching areas of the screen. A stylus and digital pen use pressure to write text and draw lines.

Visit scsite.com/dcf2e/ch5/quiz or click the Quiz Yourself button. Click Objectives 1 — 2.

3. What Are Other Types of Input?

Voice input is the process of entering input by speaking into a microphone. Mobile users employ a basic stylus to enter data and instructions into a PDA, or sometimes use a built-in keyboard or snap-on keyboard. The primary input device for a Tablet PC is a digital pen. A digital camera allows users to take pictures, store the images digitally, and download the images to a computer’s hard disk. Video input is the process of capturing full-motion pictures and storing them on a computer’s storage medium. A digital video (DV) camera, a PC video camera, and a Web cam are used for video input. A scanner is a light-sensing input device that reads printed text and graphics and translates the results into a form a computer can process. Reading devices use a light source to read characters, marks, and codes and convert them into digital data. OCR (optical character recognition) devices use a small optical scanner and software to analyze characters from ordinary documents. OMR (optical mark recognition) devices read hand-drawn marks on a form. A bar code reader uses laser beams to read bar codes. An RFID reader reads information on an embedded tag via radio waves. A magnetic stripe card reader reads the magnetic stripe on the back of credit, entertainment, bank, and other similar cards. A MICR (magnetic-ink character recognition) reader reads text printed in magnetized ink. A terminal consists of a keyboard, a monitor, a video card, and memory and often is used to perform specific tasks for a particular industry. Biometrics is the technology of authenticating a person’s identity by verifying a physical characteristic. Biometric input can include fingerprints, hand geometry, facial features, voice, signatures, and eye patterns.
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4. What are the characteristics of LCD monitors, LCD screens, and CRT monitors?

Any hardware component that conveys information to one or more people is an output device. A display device is a commonly used output device that visually conveys text, graphics, and video information. An LCD monitor, also called a flat panel monitor, is a desktop display that uses a liquid crystal display. A liquid crystal display (LCD) uses a liquid com pound to present information on the screen. A CRT monitor is a desktop display device that contains a cathode-ray tube.

Visit scsite.com/dcf2e/ch5/quiz or click the Quiz Yourself button. Click Objective 4.

5. What Are Various Types of Printers?

A printer is an output device that produces text and graphics on a physical medium. A nonimpact printer forms characters and graphics without striking the paper. Several types of nonimpact printers are available. An ink-jet printer forms characters and graphics by spraying tiny drops of ink onto paper. A photo printer produces lab- quality pictures. A laser printer is a high-speed, high-quality printer that operates in a manner similar to a copy machine. A thermal printer generates images by pushing electrically heated pins against heat-sensitive paper. A mobile printer is a small, battery-powered printer used to print from a notebook computer, Tablet PC, PDA, or smart phone. Plotters are used to produce high-quality drawings in specialized fields. A large-format printer creates large, photo-realistic-quality color prints. An impact printer forms characters and graphics by striking a mechanism against an inked ribbon that physically contacts the paper. A dot-matrix printer is an impact printer that produces an image when tiny wire pins on a print head strike an inked ribbon. A line printer is an impact printer that prints an entire line at a time.

6. What Are the Characteristics of Speakers and Headsets, Fax Machines and Fax Modems, Multifunction Peripherals, and Data Projectors?

Speakers are an audio output device added to computers to generate higher-quality sound. With a headset, only the individual wearing the headset hears the sound from the computer. A fax machine is a device that codes and encodes documents so they can be transmitted over telephone lines. Many computers have a fax modem that transmits computer- prepared documents. A multifunction peripheral is a single device that provides the functionality of a printer, scanner, copy machine, and perhaps a fax machine. A data projector is a device that takes the text and images displaying on a computer screen and projects them onto a larger screen for an audience.

7. What Are Input and Output Options for Physically Challenged Users?

Voice recognition, which is the computers capability of distinguishing spoken words, is an ideal input option for visually impaired users. Input options for people with limited hand mobility include keyboards with larger keys, on-screen key boards, and head-mounted pointers. Hearing-impaired users can instruct programs to display words instead of sound. Visually impaired users can change Windows XP settings such as the size and color of text to make words easier to use. Instead of a monitor, blind users can use voice output and a Braille printer.

Visit scite.com/clcf2e/ch5/quiz or click the Quiz Yourself button Click Objectives 5 — 7

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/ch5/terms. See an example of and a definition for each term, and access current and additional information about the term from the Web.

Americans with Disabilities Act (ADA) (197)

audio input (173)

audio output device (193)

automated teller machine (ATM) (180)

bar code (178)

bar code reader (178)

biometrics (181)

CRT monitor (186)

data projector (195)

digital camera (175)

digital pen (172)

digital video (DV) camera (176)

display device (183)

dot-matrix printer (192)

ENERGY STAR program (186)

ergonomics (168)

fax machine (194)

fingerprint scanner (181)

flatbed scanner (177)

graphic designers (198)

graphic illustrators (198)

graphics tablet (172)

headset (194)

impact printer (192)

ink-jet printer (189)

input (166)

input device (166)

joystick (171)

keyboard (168)

large-format printer (192)

laser printer (190)

LCD monitor (184)

light pen (171)

line printer (193)

liquid crystal display (LCD) (185)

magnetic stripe card reader (179)

mechanical mouse (169)

MICR (179)

MICR reader (179)

mobile printer (192)

monitor (183)

mouse (169)

mouse pad (169)

multifunction peripheral (194)

nonimpact printer (189)

OCR devices (177)

optical character recognition (OCR) (177)

optical mark recognition (OMR) (177)

optical mouse (169)

output (182)

output device (182)

PC camera (176)

PC video camera (176)

pen input (172)

photo printer (190)

pixel (175)

plasma monitor (185)

plotters (192)

pointer (167)

pointing device (167)

pointing stick (170)

POS terminal (180)

printer (187)

resolution (175)

REID (178)

REID reader (178)

scanner (177)

smart card (181)

speakers (193)

speech recognition (173)

stylus (172)

terminal (180)

thermal printer (191)

touch screen (171)

touchpad (170)

trackball (170)

turnaround document (177)

video conference (176)

video input (176)

video telephone call (176)

voice input (173)

voice output (194)

voice recognition (173)

Web cam (176)

wheel (171)
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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. To fit notebook and many handheld computers, keyboards usually are larger and have more keys. (168)

_____ 2. Touchpads are found most often on mainframe computers. (170)

_____ 3. Resolution is the number of horizontal and vertical pixels in a display device. (175)

_____ 4. A turnaround document is a document that is returned to the company that creates and sends it. (177)

_____ 5. Plasma monitors offer larger screen sizes and higher display quality than LCD monitors. (185)

_____ 6. While laser printers usually cost less than ink-jet printers, they also are much slower. (190)

_____ 7. The disadvantage of a multifunction peripheral is that it is significantly more expensive than if you purchase each device separately. (194)

_____ 8. Visually impaired users can change Windows XP settings to change the color of text in order to make words easier to read. (197)

Multiple Choice
Select the best answer (See page numbers in parentheses.)

1. An ergonomic keyboard _______. (168)


a. is used to enter data into a biometric device

b. transmits data using wireless technology


c. has a design that reduces wrist and hand injuries

d. is built into the top of a handheld computer

2. To
move the pointer using a pointing stick, you_______.
(170)


a. move the pointing stick across a desktop


b. rotate the pointing stick with your thumb

c. slide a fingertip across the surface of the pointing stick

d. push the pointing stick with a finger

3. Two types of pen input are _______. (172)


a. digital pen and touch screen

b. trackball and stylus


c. digital pen and stylus

d. pointing stick and digital pen


5. Display devices, printers, speakers and headsets, fax machines and fax modems, and multifunction peripherals are examples of commonly used _______ devices. (182)

a. output

b. digital

c. input

d. POS terminals

6. The speed of an ink-jet printer is measured by the number of ______ it can print. (189)

a. pages per minute (ppm)

b. dots per inch (dpi)

c. characters per second (cps)

d. lines per page (lpp)

7. A multifunction peripheral provides the functionality of a _______. (194)

a. printer

b. scanner

c. copy machine

d. all of the above

4. Most retail stores use a(n) _______ to record purchases, process credit or debit cards, and update inventory.
(180)


a. smart display

b. POS terminal

c. biometric device

d. ATM machine

8. A(n) _______ is an output device for blind users. (197)

a. Braille printer

b. head-mounted pointer 

c. on-screen keyboard

d. all of the above

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

_______
1. graphics tablet (172)

______
2. bar code (178)

______
3. magnetic stripe card reader (179)


_______
4. smart card (181)

_______
5. plasma monitor (185)

a. identification that consists of a set of vertical lines and spaces of different widths

b. flat, rectangular, electronic plastic board used by architects and artists

c. substitutes a layer of gas for the liquid crystal material in a flat panel monitor

d. reads information on back of credit cards, entertainment cards, bank cards, and other similar cards

e. stores data on a thin microprocessor that is embedded in a credit-card-sized card

f. self-service banking machine that connects to a host computer through a network
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Short Answer
Write a brief answer to each of the following questions.

1. How are a mechanical mouse, an optical mouse, and a wireless mouse different? __________ What is a mouse pad? __________

2. What is a video conference? __________  What is needed to participate in a video conference? __________

3. How are optical character recognition (OCR), optical mark recognition (OMR), and magnetic ink character recognition (MTCR) different? __________ How is an RFID reader used? __________

4. What factors determine the quality of a CRT monitor? _________ What is the ENERGY STAR program? __________

5. What is continuous-form paper? __________  How is infrared printing different from Bluetooth printing? __________

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

1. Stores, libraries, parcel carriers, and other organizations use optical codes. Some people mistakenly believe that an optical code contains the name of a product or its price, but the codes are only a link to a database in which this information, and more, is stored. Have each member of your team visit an organization that uses optical codes. How are the optical codes read? What information is obtained when the code is read? What information is recorded? How is the information used? Meet with the members of your team to discuss the results of your investigations. Then, 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/ch5/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/ch5/forum.

1. Journaling Respond to your readings in this chapter by writing at least one page about your reactions, evaluations, and reflections about using input devices For example, do you recall the first time you used a mouse? What experiences have you had with voice recognition? Do you own a PDA or Tablet PC, digital camera, or smart phone? Have you ever suffered from repetitive strain injuries from using a mouse or keyboard? What do you do to reduce the chances of experiencing repetitive strain injuries? You also can write about the new terms you learned by reading this chapter. If required, submit your journal to your instructor.

2. 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) The primary inventor of the first commercial typewriter wanted to persuade people to buy and use the device, so he ordered the keys to allow users to type as quickly as possible. Who was the QWERTY keyboard’s primary inventor? (2) Many of the new handheld devices, including PDAs, allow you to input data through the use of handwriting software. What are the three more popular handwriting/input programs? (3) Find two Web sites that sell these programs, and create a table listing the cost of each of these programs on each Web site.

3. Search Sleuth Typical search Web sites, such as Google and Ask Jeeves, maintain their own internal databases of links to Web pages. MetaCrawler (metacrawler.com) is a different type of search Web site because it returns combined results from these and other leading search engines. 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 Tools and Tips link at the top of the page. Browse and then explore some of the tools, such as MiniCrawler and MetaSpy. (2) Scroll down and then read some of the information contained in the Basic Searching section. Make notes of two new things you learned. (3) Click your browser’s Back button or press the BACKSPACE key to return to the MetaCrawler home page. What are the six most popular searches today? Click a link for one of these popular searches and scroll through the results MetaCrawler returns. (4) Click your browser’s Back button or press the BACKSPACE key to return to the MetaCrawler home page. Click the Search text box and then type What is the top selling SUV? as the keywords in the Search text box. (5) Scroll through the links MetaCrawler returns and then click one that provides the information requested. What are the three most popular SUVs? Read the information and then write a 50-word summary.

Page 205

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.

LEARN HOW TO 1: Adjust the Sound on a Computer

Every computer today contains a sound card and associated hardware and software that allow you to play and record sound.

You can adjust the sound by completing the following steps:

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

2. When the Control Panel window opens, click Sounds, Speech, and Audio Devices and then click Adjust the system volume; or double- click Sounds and Audio Devices. The Sounds and Audio Devices Properties dialog box is displayed (Figure 5-50). 

3. To adjust the volume for all devices connected to the sound card, drag the Device volume slider left or right to decrease or increase the volume. 

4. If you want to mute the sound on the computer, click the Mute check box so it contains a check mark, and then click the OK button or the Apply button. 

5. To place the volume icon on the Windows taskbar, click the Place volume icon in the taskbar check box so it contains a check mark, and then click the OK button or the Apply button. You can click the icon on the taskbar to set the volume level or mute the sound.

6. To make sound and other adjustments for each device on the computer, click the Advanced button in the Device volume area. The Play Control or Recording Control window opens, depending on prior choices for this window (Figure 5-51).

7. If the Recording Control window is opened, click Options on the window menu bar, click Properties on the Options menu, click the Playback option button, and then click the OK button. 

8. In the Play Control window, Play Control volume is the same as the volume adjusted in the Sounds and Audio Devices Properties dialog box. The other columns in the Play Control window refer to devices found on the computer. To select the columns that are displayed, click Options on the menu bar and then click Properties. With Playback selected, place checks in the check boxes for those devices you want to be displayed in the Control window. 

9. To adjust volumes, drag the Volume sliders. To adjust speaker balance, drag the Balance sliders. 

10. If the Advanced button is not displayed in the Play Control window, click Options on the menu bar and then click Advanced Controls on the Options menu. Click the Advanced button. You can control the Bass and Treble settings by using the sliders in the Tone Controls area of the Advanced Controls for Play Control dialog box.

Exercise

1. Open the Control Panel window and then display the Sounds and Audio Devices Properties dialog box. What kind of sound card is on the computer? Click the Place volume icon in the taskbar check box and then click the Apply button. What change did you notice on the Windows taskbar? Do the same thing again. What change occurred on the Windows taskbar? Click the Advanced button in the Device volume area. Ensure the Play Control window is open. What devices are chosen for control in the Play Control window? How would you change what devices are chosen? Submit your answers to your instructor.
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LEARN HOW TO 2: Control Printing on Your Computer

When you print using a computer, you control printing at two different points: first, before the printing actually begins, and second, after the document has been sent to the printer and either is physically printing or is waiting to be printed. To set the parameters for printing and then print the document, complete the following steps:

1. Click File on the menu bar of the program that will be used for printing and then click Print on the File menu. The Print dialog box is displayed (Figure 5-52). The Print dialog box will vary somewhat depending on the program used.

2. In the Print dialog box, make the selections for what printer will be used, what pages will be printed, the number of copies to be printed, and any other choices available. For further options, click the Properties button (or, sometimes, the Preferences button), or click the Options button.

3. Click the OK button or the Print button. The document being printed is sent to a print queue, which is an area on disk storage from which documents actually are printed. This process occurs so you can continue to use the program even while printing is taking place on the printer.

When you click the Print button to send the document to the print queue, a printer icon may appear on the Windows taskbar. To see the print queue and control the actual printing of documents on the printer, complete the following steps:

1. If the printer icon appears on the Windows taskbar, double- click it; otherwise, click the Start button on the Windows taskbar, click Printers and Faxes on the Start menu, and then double-click the printer icon with the check mark. The check mark indicates the default printer. A window opens with the name of the printer on the title bar (Figure 5-53). All the documents either printing or waiting to be printed are listed in the window. The Status column indicates whether the document is printing or waiting. In addition, the owner of the file, number of pages, size, date and time submitted, and printer port are listed. 

2. If you click Printer on the menu bar in the printer window, you can set printing preferences from the Printer menu. In addition, you can pause all printing and cancel all printing jobs from the Printer menu.

3. If you select a document in the document list and then click Document on the menu bar, you can cancel the selected document for printing, or you can pause the printing for the selected document. To continue printing for the selected document, click Document on the menu bar and then click Resume on the Document menu.

Exercise

1. Start WordPad from the Accessories submenu. Type The Print dialog box is displayed by clicking Print on the File menu.

2. Display the Print dialog box and then click the Preferences button. When the Printing Preferences dialog box appears, click the Layout tab. What choices do you have in the Layout sheet? Close the Printing Preferences dialog box. How do you select the number of copies you want to print? How would you print pages 25—35 of a document? Submit your answers to your instructor.
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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/ch5/learn

1. At the Movies — Get the Best of Both Worlds with a Convertible Tablet PC

To view the Get the Best of Both Worlds with a Convertible Tablet PC 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 answering the questions that follow Taking classroom notes with pen and paper may be a thing of the past if the Tablet PC continues its rise in popularity Switching to a Tablet PC can offer you some options that are not available on a regular notebook or desktop computer What are some of the drawbacks to using a Tablet PC? What are some of the benefits?

2. Student Edition Labs — Peripheral Devices

Click the number 2 button When the Student Edition Labs menu appears click Peripheral Devices 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

3. 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.

4. 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.

5. Wheel of Terms

Click the number 5 button to reinforce important terms you learned m 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.

6. Student Edition Labs — Working with Graphics

Click the number 6 button. When the Student Edition Labs menu appears, click Working with Graphics 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.

7. 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.

8. 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.

9. Chapter Discussion Forum

Select an objective from this chapter on page 165 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: Digital Imaging and Video Technology

FIGURE 1 The top portion of the figure shows a typical home digital imaging setup, and the lower portion of the figure shows a typical home setup for editing personal video.

Everywhere you look people are capturing moments they want to remember. They take pictures or make movies of their vacations, birthday parties, activities, accomplishments, sporting events, weddings and more. Because of the popularity of digital cameras and digital video cameras, increasingly more people desire to capture their memories digitally, instead of on film.  With digital technology, photographers have the ability to modify and share the digital images and videos they create. When you use special hardware and/or software, you can copy, manipulate, print and distribute digital images and videos using a computer and the Internet. Amateurs can create professional quality results by using more sophisticated hardware and software. 
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Digital photography and recordings deliver significant benefits over film-based photography and movie making. With digital cameras, no developing is needed. Instead, the images reside on storage media such as hard disk, DVD, or flash memory card. Unlike film, storage media can be reused, which reduces costs, saves time, and provides immediate results. Digital technology allows greater control over the creative process, both while taking pictures and video and in the editing process. You can check results immediately after capturing a picture or video to determine whether it meets your expectations. If you are dissatisfied with a picture or video, you can erase it and recapture it, again and again. 


As shown in the top portion of Figure 1, a digital camera functions as an input device when it transmits pictures through a cable to a personal computer via a USB port of FireWire port. Using a digital camera in this way allows you to edit the pictures, save them on storage media, and print them on a photographic-quality printer with a parallel port or USB port. 


The lower portion of Figure 1 illustrates how you might use a digital video camera with a personal computer. The process typically is the same for most digital video cameras. You capture the images or video with the video camera. Next, you connected the video camera to your personal computer using a FireWire or USB 2.0 port, or you place the storage media used on the camera in the computer. The video then is copied or downloaded to the computer’s hard disk. Then, you can edit the video using video editing software. If desired, you can preview the video during the editing process on a television. Finally, you save the finished result to the desired media, such as a VHS tape or DVD+ RW or perhaps, e-mail the edited video. In this example, a VCR and DCD player also can be used to input video from a VHS tape or a DVD. 

Page 210

Special Feature: DIGITAL IMAGING TECHNOLOGY


Digital imaging technology involves capturing and manipulating still photographic images in an electronic format. The following sections outline the steps involved in the process of using digital imaging technology.

1. Select a Digital Camera

A digital camera is a type of camera that stores photographed images electronically instead of on traditional film. Digital cameras are divided into three categories (Figure 2) based mainly on image resolution, features, and of course, price. The image resolution is measured in pixels (short for picture element). The image quality increases with the number of pixels. The image resolution usually is measured in megapixels (million of pixels), often abbreviated as MP. Features of digital cameras include red-eye reduction, zoom, autofocus, flash, self-timer, and manual mode for fine-tuning settings. Figure 3 summarizes the three categories of digital cameras.

2. Take Pictures

Digital cameras provide you with several options that are set before a picture is taken. Three of the more important options are the resolution, compression, and image file format in which the camera should save the picture. While a camera may allow for a very high resolution for a large print, you may choose to take a picture at a lower resolution if the image does not require great detail or must be a small size. For example, you may want to use the image on a Web page where smaller image file sizes are beneficial.

Compression results in smaller image file sizes. Figure 4 illustrates the image file sizes for varying resolutions and compressions under standard photographic conditions using a 4 megapixel digital camera. Figure 4 also shows the average picture size for a given resolution. The camera may take more time to save an image at lower compression, resulting in a longer delay before the camera is ready to take another picture. A higher compression, however, may result in some loss of image quality. If a camera has a 16 MB flash memory card you can determine the number of pictures the card can hold by dividing 16 MB by the file size. Flash memory cards are available in sizes from 16 MB to 8 GB.

FIGURE 2 The point-and-shoot digital camera (a) requires no adjustments before shooting. The field digital camera (b) offers improved quality and features that allow you to make manual adjustments before shooting and use a variety of lenses. The studio digital camera (c) offers better color and resolution and greater control over exposure and lenses. 
FIGURE 3 Digital cameras often are categorized by image resolution, features, and price.
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Most digital cameras also allow you to choose an image file format. Two popular file formats are TIFF and JPEG. The TIFF file format saves the image uncompressed. All of the image detail is captured and stored, but the file sizes can be large. The JPEG file format is compressed. The resolution of the image may be the same as a TIFF file, but some detail may be lost in the image.

Finally, before you take the photograph, you should choose the type of media on which to store the resulting image file. Some cameras allow for a choice of media to which you can store the image, such as a CompactFlash card or Memory Stick, while others allow for only one type of storage media. One major advantage of a digital camera is that you easily can erase pictures from its media, freeing up space for new pictures.

FIGURE 4 Image file sizes for varying resolutions and compressions under standard photographic conditions using a 4 megapixel digital camera.

3. Transfer and Manage Image Files

The method of transferring images from the camera to the personal computer differs greatly depending on the capabilities of both. Digital cameras use a variety of storage media (Figure 5). If your camera uses a flash memory card such as a CompactFlash, Memory Stick, SmartMedia, or Secure Digital (SD), you can remove the media from the camera and place it in a slot on the personal computer or in a device, such as a card reader, connected to the personal computer. The Microdrive media shown in Figure 5 is a type of CompactFlash media. Your camera or card reader also may connect to the personal computer using a USB, USB 2.0, or FireWire (Figure 6) port. When you insert the memory card or connect the camera, software on the personal computer guides you through the process of transferring the images to the hard disk. Some operating systems and software recognize a memory card or camera as though it is another hard disk on the computer. This feature allows you to access the files, navigate them, and then copy, delete, or rename the files while the media still is in the camera.

After you transfer the files to the hard disk on your personal computer, you should organize the files by sorting them or renaming them so that information, such as the subject, date, time, and purpose, is saved along with the image. Finally, before altering the images digitally or using the images for other purposes, you should back up the images to another location, such as a CD or DVD, so the original image is recoverable.

FIGURE 5 Microdrives, CompactFlash, and Memory Sticks are popular storage devices for digital cameras.

FIGURE 6 Using a USB or FireWire connection, you can add a card reader to your personal computer.
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4. Edit Images

Image editing software allows you to edit digital images. The following list summarizes the more common image enhancements or alterations:

• Adjust the contrast and brightness; correct lighting problems; or help give the photograph a particular feeling, such as warm or stark.

• Remove red-eye.

• Crop an image to remove unnecessary elements and resize it.

• Rotate the image to change its orientation.

• Add elements to the image, such as descriptive text, a date, a logo, or decorative items; create collages or add missing elements.

• Replace individual colors with a new color.

• Add special effects, such as texture or motion blurring to enhance the image.

Figure 7 shows some of the effects available in Jasc’s Paint Shop Pro on the Artistic Effects submenu.

5. Print Images

Once an image is digitally altered, it is ready to be printed. You can print images on a personal color printer or send them to a professional service that specializes in digital photo printing.

When printing the images yourself, make sure that the resolution used to create the image was high enough for the size of the print you want to create. For example, if the camera used a resolution of 640 x 480 pixels, then the ideal print size is a wallet size. If you print such an image at a size of 8-by-b inches, then the image will appear pixilated, or blurry. Use high-quality photo paper for the best results. A photo printer gives the best results when printing digital photography.

Many services print digital images, either over the Internet or through traditional photo developing locations and kiosks (Figure 8), such as those found in drug stores or shopping marts. Some services allow you to e-mail or upload the files to the service, specify the size, quality, and quantity of print; and then receive the finished prints via the postal service. Other services allow you to drop off flash memory cards, CD-ROMs, or floppy disks at a photo shop and later pick up the prints, just as you do with traditional photo developing shops.

FIGURE 7 The capability of applying effects separates digital photography from film photography.

FIGURE 8 A Pixel Magic Imaging Photo Ditto kiosk allows you to print digital images in high resolution on photo paper.
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6. Distribute Images Electronically

Rather than printing images, you often need to use the images electronically. Depending on the electronic use of the image, the image may require additional processing. If you use the images on a Web site or want to e-mail a photo, you probably want to send a lower-resolution image. Image editing software allows you to lower the resolution of the image, resulting in a smaller file size. You also should use standard file formats when distributing an electronic photo. The JPEG format is viewable using most personal computers or Web browsers.

You can store very high resolution photos on a DVD or a CD. DVD and CD mastering software (Figure 9) allows you to create slide show presentations on a record able DVD or CD that can play in many home DVD players or personal computer DVD drives.

Finally, you should back up and store images that you distribute electronically with the same care as you store your traditional film negatives.

FIGURE 9 Nero PhotoShow Elite and similar software applications allow you to create your own photo slide show on DVD or CD.
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Special Feature: DIGITAL VIDEO TECHNOLOGY

Digital video technology allows you to input, edit, manage, publish, and share your videos using a personal computer. With digital video technology, you can transform home videos into Hollywood-style movies by enhancing the videos with scrolling titles and transitions, cutting out or adding scenes, and adding background music and voice-over narration. The following sections outline the steps involved in the process of using digital video technology.

1. Select a Video Camera

Video cameras record in either analog or digital format. Analog formats include 8mm, Hi8, VHS, VHS-C, and Super VHS-C. The last three formats use the types of tapes similar to those used in a standard VCR. Digital formats include Mini-DV, MICROMV, Digital8, and DVD. Consumer digital video cameras are by far the most popular type among consumers. They fall into three general categories: high-end consumer, consumer, and webcasting and monitoring (Figure 10). Digital video cameras provide more features than analog video cameras, such as a higher level of zoom, better sound, or greater control over color and lighting.

2. Record a Video

Most video cameras provide you with a choice of recording programs, which sometimes are called automatic settings. Each recording program includes a different combination of camera settings, so you can adjust the exposure and other functions to match the recording environment. Usually, several different programs are available, such as point and shoot, point and shoot with manual adjustment, sports, portrait, spotlit scenes, and low light. You also have the ability to select special digital effects, such as fade, wipe, and black and white. If you are shooting outside on a windy day, then you can enable the wind screen to prevent wind noise. If you are shooting home videos, then the point-and-shoot recording program is sufficient.

3. Transfer and Manage Videos

After recording the video, the next step is to transfer the video to your personal computer. Most video cameras connect directly to a USB 2.0 or FireWire port on your personal computer (Figure 11). Transferring video with a digital camera is easy, because the video already is in a digital format that the computer can understand.

FIGURE 10 The high-end consumer digital video camera (a) can produce professional-grade results. The consumer digital video camera (b) produces amateur-grade results. The webcasting and monitoring digital video camera (c) is appropriate for webcasting and security monitoring.
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An analog camcorder or VCR requires additional hardware to convert the analog signals to a digital format before the video can be manipulated on a personal computer. The additional hardware includes a special video capture card using a standard RCA video cable or an S-video cable (Figure 12). S-video cables provide sharper images and greater overall quality. When you use video capture hardware with an analog video, be sure to close all open programs on your computer because capturing video requires a great deal of processing power.

When transferring video, plan to use approximately 15 to 30 gigabytes of hard disk storage space per hour of digital video. A typical video project requires about four times the amount of raw footage as the final product. Therefore, at the high end, a video that lasts an hour may require up to 120 gigabytes of storage for the raw footage, editing process, and final video. This storage requirement can vary depending on the software you use to copy the video from the video camera to the hard disk and the format you select to save the video. For example, Microsoft claims that the latest version of its Windows Movie Maker can save 15 hours of video in 10 gigabytes when creating video for playback on a computer, but saves only 1 hour of video in 10 gigabytes when creating video for playback on a DVD or VCR.

FIGURE 11 A digital video camera is connected to the personal computer via a FireWire or USB 2.0 port. No additional hardware is needed.

FIGURE 12 An analog camcorder or VCR is connected to the personal computer via an S-video port on a video capture card.
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The video transfer requires application software on the personal computer (Figure 13). Windows XP includes the Windows Movie Maker software that allows you to transfer the video from your video camera. Depending on the length of video and the type of connection used, the video may take a long time to download. Make certain that no other programs are running on your personal computer while transferring the video.

When transferring video, the software may allow you to choose a file format and a codec to store the video. A video file format holds the video information in a manner specified by a vendor, such as Apple or Microsoft. Three of the more popular file formats are listed in Figure 14.

File formats support codecs to encode the audio and video into the file formats. A particular file format may be able to store audio and video in a number of different codecs. A codec specifies how the audio and video is com pressed and stored within the file. Figure 15 shows some options available for specifying a file format and codec in a video capture application. The dialog box in Figure 15 allows the user to determine whether the video is smoother in playback or if the video is more crisp, meaning that it includes more detail. The file format and codec you choose often is based on what you plan to do with the movie. For example, if you plan to stream video over the Web using RealNetworks software, the best choice for the file format is the RealMedia format, which uses the RealVideo codec.

After transferring the video to a personal computer, and before manipulating the video, you should store the video files in appropriate folders, named correctly, and backed up. Most video transfer application software helps manage these tasks.

FIGURE 13 Some video editing software allows you to transfer your video from any video source to a hard disk. This dialog box allows the user to set various video parameters for capturing video from a camera or other device.

FIGURE 14 Apple, Microsoft, and RealNetworks offer the more popular video file formats.

FIGURE 15 Video editing software applications allow you to specify a combination of file format and codec when saving a video.
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4. Edit a Video

Once the video is stored on your hard disk, the next step is to edit, or manipulate, the video. If you used a video capture card to transfer analog video to your computer (Figure 12 on page 215), the files may require extra initial processing. When you use a video capture card, some of the video frames may be lost in the transfer process. Some video editing programs allow you to fix this problem with frame rate correction tools.

The first step in the editing process is to split the video into smaller pieces, or scenes, that you can manipulate more easily. This process is called splitting. Most video software automatically splits the video into scenes, thus sparing you the task. After splitting, you should cut out unwanted scenes or portions of scenes. This process is called pruning.

After you create the scenes you want to use in your final production, you edit each individual scene. You can crop, or change the size of, scenes. That is, you may want to cut out the top or a side of a scene that is irrelevant. You also can resize the scene. For example, you may be creating a video that will be displayed in a Web browser.

Making a smaller video, such as 320 X 200 pixels instead of 640 x 480 pixels, results in a smaller file that transmits faster over the Internet.

If video has been recorded over a long period, using different cameras or under different lighting conditions, the video may need color correction. Color correction tools (Figure 16) analyze your video and match brightness, colors, and other attributes of video clips to ensure a smooth look to the video.

You can add logos, special effects, or titles to scenes. You can place a company logo or personal logo in a video to identify yourself or the company producing the video. Logos often are added on the lower-right corner of a video and remain for the duration of the video. Special effects include warping, changing from color to black and white, morphing, or zoom motion. Morphing is a special effect in which one video image is transformed into another image over the course of several frames of video, creating the illusion of metamorphosis. You usually add titles at the beginning and end of a video to give the video context. A training video may have titles throughout the video to label a particular scene, or each scene may begin with a title.

FIGURE 16 Color correction tools in video editing software allow a great deal of control over the mood of your video creation.
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The next step in editing a video is to add audio effects, including voice-over narration and background music. Many video editing programs allow you to add additional tracks, or layers, of sound to a video in addition to the sound that was recorded on the video camera. You also can add special audio effects.

The final step in editing a video is to combine the scenes into a complete video (Figure 17). This process involves ordering scenes and adding transition effects between scenes (Figure 18). Video editing software allows you to combine scenes and separate each scene with a transition. Transitions include fading, wiping, blurry, bursts, ruptures, erosions, and more.

5. Distribute the Video

After editing the video, the final step is to distribute it or save it on an appropriate medium. You can save video in a variety of formats. Using special hardware, you can save the video on standard video tape. A digital-to-analog converter is necessary to allow your personal computer to transmit video to a VCR. A digital-to-analog converter may be an external device that connects to both the computer and input device, or may be a video capture card inside the computer.

Video also can be stored in digital formats in any of several DVD formats, on CD-R, or on video CD (VCD). DVD or CD creation software, which often is packaged with video editing software, allows you to create, or master, DVDs and CDs. You can add interactivity to your DVDs. For example, you can allow viewers to jump to certain scenes using a menu (Figure 19). A video CD (VCD) is a CD format that stores video on a CD-R that can be played in many DVD players.

You also can save your video creation in electronic format for distribution over the Web or via e-mail. Your video editing software must support the file format and codec you want to use. For example, RealNetworks’s Helix media delivery system allows you to save media files in the RealVideo file formats.

Professionals use hardware and software that allow them to create a film version of digital video that can be played in movie theaters. This technology is becoming increasingly popular and has been used in such movies as the recent Lord of the Rings movies. Some Hollywood directors believe that eventually, all movies will be recorded and edited digitally.

After creating your final video for distribution or your personal video collection, you should backup the final video file. You can save your scenes for inclusion in other video creations or create new masters using different effects, transitions, and ordering of scenes.

FIGURE 1 7 In Windows Movie Maker 2, scenes, shown on the top, are combined into a sequence on the bottom of the screen.

FIGURE 18 Smooth and dynamic transitions eliminate the hard cuts between scenes typically found in raw footage.

FIGURE 19 DVD mastering software allows you to create interactive menus on your DVD.

