CHAPTER 5: INPUT, OUTPUT, AND STORAGE


CHAPTER 5

INPUT, OUTPUT, AND STORAGE

What Kinds of Peripherals Would Suit Your Needs?

IN THIS CHAPTER

This chapter provides an overview of input, output, and storage devices.

It starts with a discussion of the various input devices available for consumer computers. The focus here should be on understanding what’s available.  Choosing the right input devices depends on what you use your computer for and what sort of input format you want, whether text, music, game responses, etc.  Be sure to impress on your students how important it is to understand and be able to evaluate peripheral devices. 

The input devices discussed include: 

	· Keyboards 

· Pointing devices

· Game controllers

· Scanners
	· Styluses

· Microphones

· Digital cameras

· Web cams


Section two deals with output devices.  The three main types of output devices for consumer computers are monitors, printers, and speakers. This section discusses the important features to consider when buying monitors and printers. The types of monitors included in this discussion are CRTs and flat panel displays, and the printers include inkjets and lasers.

The third section addresses storage devices and their advantages and disadvantages. The storage devices discussed in this section include:

· Magnetic storage

· Optical storage

· Flash memory

STUDENT LEARNING OUTCOMES

1. List and compare five input devices.

2. Define and describe four types of pointing devices.

3. Compare and contrast inkjet and laser printers.

4. Define the three major technologies on which computer storage is based.

5. Describe the three classes of CDs and the three classes of DVDs that are available. 

6. List and describe five types of flash memory cards that are available for electronic devices like computers and cameras. 

SIMNET CONCEPTS SUPPORT

· Overview of Input Devices (p. 131)

· Keyboards (p. 131)

· Other Everyday Input Devices (p. 131)

· Ports and Cables (p. 132)

· Mice (p. 133)

· Scanners (p. 135)

· Digital Cameras (p. 136)

· Overview of Output Devices (p. 137)

· Monitors (p. 139)

· Printers (p. 140)

· Ergonomics (p. 141)

· Storage Concepts (p. 142)

· Removable Disks (p. 144)

· CD vs DVD (p. 147)

WEB SUPPORT (at www.mhhe.com/i-series)

· Monitors

· Printers

· Flash Memory Cards

· DVD Technology

LECTURE OUTLINE

DID YOU KNOW?

5.1 INPUT DEVICES (p. 131)

A. Keyboards and Pointing Devices

· Pointing Devices

B. Game Controllers

C. Specialized Input Devices

· Scanners

· Styluses

· Microphones

· Digital Cameras

· Web Cams

5.2 OUTPUT DEVICES (p. 137)

A. Monitors

· Screen Size

· Resolution

· Dot Pitch

· Refresh Rate

B. Printers

· Inkjet Printers

· Laser Printers

· Multifunction Printers

C. Speakers

5.3 STORAGE DEVICES (p. 142)

A. Magnetic Storage Devices

· Internal and External Magnetic Hard Disks

· Floppy Disks and Zip Disks

B. Optical Storage Media

· Read-Only Optical Storage Media

· One-Time Writable Optical Storage Media

· Fully Read-and-Write Optical Storage Media

C. Flash Memory Cards

· Types of Flash Memory Cards

· Flash Memory Card Readers

· Flash Memory Drives for Desktop and Notebook Computers

· Flash Memory for PDAs

5.4 CONSUMER Q&A (p. 150)

1. How Can I Tell How Many Megapixels My Camera Should Have to Print Good 8x10 Photos?

2. What Type of Mouse Should I Get for Gaming?

3. Are Flat Panels and Flat Screens the Same Thing?

4. What Should I Look for in a Scanner?

5.5 SUMMARY AND KEY TERMS (p. 150)

END-OF-CHAPTER SUPPORT (p. 153-159)

· Level 1

· Multiple Choice

· True/False

· Level 2

· Stacking Bytes

· Organizing Input and Output Devices

· Level 3

· E-Commerce

· Ethics, Security, & Privacy

· On the Web

· Group Activities

	KEY TERM
	IM PAGE
	TEXT PAGE

	CD burner
	5.21
	147

	CD-R (compact disc – recordable)
	5.21
	146

	CD-ROM (compact disc read-only memory)
	5.21
	145

	CD-ROM drive
	5.21
	145

	CD-RW drive
	5.21
	147

	CompactFlash (CF) card
	5.22
	148

	Directional microphone
	5.12
	136

	Dot pitch
	5.15
	139

	DVD burner
	5.21
	147

	DVD-R or DVD+R (DVD – recordable)
	5.21
	146

	DVD-ROM 
	5.21
	145

	DVD-ROM drive
	5.21
	145

	DVD-RW or DVD+R or DVD-RAM
	5.21
	147

	External magnetic hard disk
	5.19
	143

	Flash memory card
	5.22
	147

	Flash memory drive
	5.22
	149

	Flat-panel display
	5.15
	137

	Floppy disk
	5.19
	144

	Force feedback
	5.11
	134

	Gamepad
	5.11
	133

	Gaming wheel
	5.11
	134

	Gas plasma display monitor
	5.15
	138

	Gigabyte (GB or Gig)
	5.18
	142

	Hard disk drive
	5.19
	142

	Hertz
	5.15
	139

	Inkjet printer
	5.16
	140

	Input device
	5.9
	131

	Internal magnetic hard disk
	5.19
	142

	Joystick
	5.11
	134

	Kilobyte (KB or K)
	5.18
	142

	Laser printer
	5.16
	140

	LCD (liquid crystal display) monitor
	5.15
	138

	Mechanical mouse
	5.10
	132

	Megabyte (MB, M, or Meg)
	5.18
	142

	Megapixels
	5.12
	136

	Memory Stick Media
	5.22
	148

	Mouse
	5.10
	132

	Multifunction printer (MFP)
	5.16
	140

	MultiMediaCard (MMC)
	5.22
	148

	Optical mouse
	5.10
	132

	Output device
	5.14
	137

	Photo inkjet printer
	5.16
	140

	Pixel (picture element)
	5.15
	138

	Pointing stick 
	5.10
	133

	Refresh rate or vertical scan rate
	5.15
	139

	Resolution of a printer
	5.16
	139

	Resolution of a screen
	5.15
	138

	Scanner
	5.12
	135

	SecureDigital (SD) card
	5.22
	148

	SmartMedia (SM) card
	5.22
	148

	Speaker
	5.16
	141

	Storage device
	5.18
	142

	Storage drive
	5.18
	142

	Storage medium
	5.18
	142

	Stylus
	5.12
	135

	TFT (thin film transistor) display monitor
	5.15
	138

	Touchpad
	5.10
	133

	Trackball
	5.10
	133

	VIS (visible image size)
	5.15
	138

	Web cam
	5.12
	136

	Wireless mouse
	5.10
	132

	xD-Picture Card (xD)
	5.22
	148

	Zip disk
	5.19
	144


LECTURE NOTES AND TEACHING TIPS

CROSSWORD PUZZLE
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DID YOU KNOW?
Computer peripherals have changed through the years. Input devices have gone from switches that you flipped up and down to keyboards to mice to speech recognition systems. Storage devices have changed drastically too. The beat goes on with new technologies and standards emerging all the time. 

· In 1980, Seagate Technology created the first hard disk drive for consumer computers. At the time, you could get a floppy disk that was 5¼” square with a storage capacity of 128 kilobytes. The new hard disk device, on the other hand, was so big it could store 5 megabytes (almost 40 times as much).

· A movie DVD that you buy in the United States will not necessarily work in other parts of the world. Look at the fine print on a movie DVD, and you’ll probably see something about it being viewable only on U.S. and Canadian DVD players. 

· In 1956, IBM sold the RAMAC 305 computer, which stored a whopping 5 megabytes of information for the enticing price of $50,000. Today a gigabyte (1,000 times as much) of hard disk storage costs in the range of $0.01 to $0.03.

The price of memory has plummeted over the years, and continues to decline. Programs were once written to use as little RAM as possible, but no more. Memory is practically free, so software developers no longer worry about how much space a program takes.

5.1 INPUT DEVICES

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. As far as is possible, you should let your students see and handle as many input devices as you can. 

2. You’ll find that most students have used mice, but sometimes they haven’t experienced trackballs or touchpads. 

3. If you don’t have input devices on hand that you can bring into the classroom,  but you have a computer with an Internet connection in the classroom, you could bring up any one of the hundreds of sites that sell computer peripherals, and find pictures of gamepads, scanners, and perhaps even virtual reality input devices.


Input devices come in many forms allowing many different ways of getting information into a computer. Some, like mice and pointing sticks, are dedicated to selecting options and others (like keyboards) allow information to be keyed in. Still others, like scanners and digital cameras, allow you to transfer information directly to the computer without having to reenter it.

Figure 5.1 on page 130 shows examples of input, output, and storage devices. This photographic list is by no means comprehensive, but it gives your students a general idea of the types of devices available. 

Key Terms:

· Input Device – captures information and translates it into a form that can be processed and used by other parts of your computer. (p. 131)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains two relevant tutorials called “Overview of Input Devices” and “Other Everyday Input Devices,” respectively.

2. They introduce your students to a wide range of input devices. 


KEYBOARDS AND POINTING DEVICES

Keyboards and pointing devices, like mice and trackballs, are the primary means of inputting information. Keyboards allow you to input information and to select options by means of a letter with the Alt key. Mice and trackballs are point-and-click devices intended primarily for selecting options.

See Figure 5.3 on page 132 for photos of a mouse and trackball.  The major difference, of course, is that the ball is on the top of a trackball and the device stays stationary during use as opposed to a mouse where the whole device must move to cause the cursor on the screen to move. This applies to mechanical, optical, and wireless mice. 

Figure 5.4 on page 133 shows a touchpad and pointing stick on a notebook computer.  Some standard keyboards for desktop computers have touchpads, but generally do not have pointing sticks. 

Figure 5.2 on page 131 shows a specialized keyboard for a PDA that folds up so that it can be put away and easily transported. It also holds a PDA in place so that you can use it with greater ease. 

Key Terms:

· Mouse – a pointing device that you use to click on icons or buttons, select menu options; highlight text or images; and drag and drop images, text, files, and folders. (p. 132)

· Mechanical mouse – a pointing device that has a ball on the bottom that causes the cursor on the screen to move as the ball rolls. (p. 132)

· Optical mouse – a pointing device that senses movement with red light and moves the cursor accordingly. (p. 132)

· Wireless mouse – a pointing device that sends signals about its movement to your computer by means of waves. (p. 132)

· Trackball – a pointing device that has a ball on the top, which you activate with a finger or thumb to move the cursor on the screen. (p. 133)

· Touchpad – a pointing device that consists of a little dark gray rectangle – as you move your finger around on it, the cursor the screen moves accordingly. (p. 133)

· Pointing Stick – a pointing device that consists of a tiny rod that looks like a pencil-top eraser in the middle of a keyboard, and as you move the stick, the cursor on the screen moves correspondingly. (p. 133)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Keyboards.”

2. It introduces your students to the functionality of keyboards.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Ports and Cables.”

2. It introduces your students to ports on the computer and the cables on the ends of peripheral devices that they’ll use to connect those devices to their computers.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Mice.”

2. It introduces your students to the functionality of mice.


GAME CONTROLLERS

Gaming requires special input devices, as your students will no doubt already know well. 

See Figure 5.5 on page 134 for photos of three types of gaming input devices. As well as these there are other specialized types for different types of games. For example, there are virtual reality goggles, which are really simultaneously both input and output devices, since they send input to the computer indicating what view to show and also show the resulting output.

	INSTRUCTOR EXCELLENCE – BREAK OUT

1. Unless you’re a gaming enthusiast, your students will probably know more about the currently popular games.

2. This would be a good time to let them discuss their experiences in video arcades and with computer games played alone or with others. Students are usually interested in what other students are doing.


Key Terms:

· Gamepad – a multifunction input device that includes programmable buttons, thumb sticks, and a directional pad. (p. 133)

· Joystick – an input device that controls movement on the screen with a vertical handle and programmable buttons. (p. 134)

· Gaming wheel – an input device that uses a steering wheel and a separate set of foot pedals to imitate real-world driving. (p. 134)

· Force feedback – a technology that sends electrical signals from the game to the game controller that cause it to shake and move. (p. 134)

	INSTRUCTOR EXCELLENCE – INTEGRATION

1. Your students might be interested to know that they can change mouse attributes in Windows.

2. By choosing Control Panel and then Mouse, you can change the mouse from the default setting of right-handed to left-handed, so that the right and left click buttons are reversed to suit a left-handed person. 

3. You can also change the speed at which the cursor moves in response to mouse movements. 


SPECIALIZED INPUT DEVICES

Of the five input devices in this section - scanners, styluses, microphones, digital cameras, and Web cams - all but styluses are direct input devices. That is, they take input directly from its source (e.g. the paper, in the case of a scanner) without the rekeying of that information. 

See Figure 5.6 on page 135 for a photo of a typical flatbed scanner. The one shown has the capability of reading photos and slides with its transparency adapter.

Also on page 135, Figure 5.7 shows a tablet PC, which is one type of computer that uses a stylus.

A digital camera is shown in Figure 5.8 on page 136. A digital camera usually has a view screen where you can view the picture you’re about to shoot. 

Key Terms:

· Scanner – an input device that creates an electronic image that your computer can use of text, images, maps, and so on. (p. 135)

· Stylus – an input device consisting of a thin stick that uses pressure to enter information or to click and point. (p. 135)

· Directional microphone – an input device that consists of a box or boxes, each containing one or more microphones. (p. 136)

· Megapixels – the millions of pixels in a graphic (number of dots across by the number of dots down). (p. 136)

· Web cam – a video camera that you use to take images for uploading to the Web (p. 132)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Scanners.”

2. It introduces your students to the functionality of scanners.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Digital Cameras.”

2. It introduces your students to Web cameras.


	INSTRUCTOR EXCELLENCE – BREAK OUT

1. There are many other input devices not discussed directly in this chapter.

2. Ask your students to break up into groups of 3 to 5 students each.

3. Each group should make a list of other input devices.

4. Some examples would be 

· voice input

· grocery barcode scanners

· character recognition scanners like those at J.C. Penny’s

· digitizing tablets which have now been replaced by scanners, but which are still used in photo retouching, etc. 

· toll tags that deduct highway usage charges from your account so that you don’t have to stop and pay


MAKING THE GRADE

1. A wireless mouse sends signals about its movements to the computer by means of waves. (p. 132)

2. A joystick is an input device that controls movement on the screen with a vertical handle and programmable buttons. (p. 134)

3. A touchpad is a pointing device that consists of a little dark gray rectangle - as you move your finger around the on it, the cursor on the screen moves accordingly. (p. 133)

4. A device that allows you to convert text printed on a page to an electronic form that your computer can use is a scanner. (p. 135)

5. Force feedback is a technology that sends electrical signals from the game to the game controller that cause it to shake and move. (p. 134)

5.2 OUTPUT DEVICES

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. In this section, you’ll introduce your students to the principle output devices – monitors, printers, and speakers.

2. Ask your students to name other output devices.

3. These might include voice and sound output devices, projectors, even microfilm and microfiche readers.


Output devices come in two types: those that produce fleeting output and those that give you a more permanent form of your output. 

Key Terms:

· Output device – takes information within your computer and presents it to you in a form that you can understand. (p. 137)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Overview of Output Devices.”

2. It introduces your students to output devices.


MONITORS

Monitors come in two basic types: CRT, which stands for cathode ray tube, and flat-panel displays.  See Figure 5.9 on page 137 for an example of each type.

Flat panel displays can be either gas plasma or LCD (liquid crystal display). The gas plasma type makes better images, but is considerably more expensive than a comparable LCD.

The main features to look for in a monitor are:

1. Screen size, measured from corner to opposite corner of the image.

2. Resolution in pixels across by pixels down (see Figure 5.10 on page 138).

3. Dot pitch is measured in millimeters, and a smaller number is better.

4. Refresh rate is measured by the number of times the screen is regenerated per second.  The higher the number the better (70 hertz is pretty good).

Key Terms:

· Flat-panel display – a thin, lightweight monitor that is used in notebook computers, tablet PCs, PDAs, and cellular phones, and increasingly with desktop computers too. (p. 137)

· LCD (liquid crystal display) monitor – shines light through a layer of crystalline liquid to make an image. (p. 138)

· TFT (think film transistor) display monitor – flat-panel LCD display that provides a high-quality, crisp image. (p. 138)

· Gas plasma display monitor – shines light through gas to make an image. (p. 138)

· VIS (visible image size)  - the size of the image on the screen, and for CRTs is smaller than the screen measurement, but is identical for LCDs. (p. 138)

· Resolution of a screen – the number of pixels it has. (p. 138)

· Pixels (picture elements) – the dots that make up the image on your screen. (p. 138)

· Dot pitch – the distance between the centers of a pair of like-colored pixels. (p. 139)

· Refresh rate (vertical scan rate) – the speed with which a monitor redraws the image on the screen and it’s measured in hertz.  (p. 139)

· Hertz – a measure of cycles per second, and for monitors it means the number of times per second the screen is refreshed. (p. 139)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The Concepts Support CD contains a tutorial called “Monitors.”

2. It introduces your students to the features of monitors.


PRINTERS

Printers for home or school use are usually laser or inkjet. They both make images using dots, but in different ways. Laser printers use an electrostatic process, while inkjet printers squirt ink through nozzles. See Figure 5.11, page 139, for examples of each type of printer. A photo inkjet printer is a special type of inkjet printer for producing good photo prints (see Figure 5.12, page 140).

Key Terms:

· Resolution of a printer – the number of dots per inch (dpi) it produces. (p. 139)

· Inkjet printer – makes images by forcing ink droplets through nozzles (p. 140)

· Photo inkjet printer – an inkjet printer that can produce good quality photos as well as other documents. (p. 140)

· Laser printer – forms images using an electrostatic process, the same way a photocopier works. (p. 140)

· Multifunction printer (MFP) – can scan, copy, fax, and print. (p. 140)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Printers.”

2. It introduces your students to important features of printers.


	INSTRUCTOR EXCELLENCE – TO THE WEB

1. The Web has thousands of sites that sell computer peripheral devices.

2. This would be a point in the discussion to look at the features and prices of output devices.

3. If you have a computer in the classroom, connect to sites like www.microwarehouse.com, and compare the prices and resolutions of an inkjet, laser, and multifunction printer. 


SPEAKERS

Speakers are generally a part of any new computer system, but many people choose to buy better quality speakers for better sound.  There are many types available ranging from a simple pair to multiple speakers for surround sound.

Key Terms:

· Speaker – a device that produces computer output as sound. (p. 141)

	INSTRUCTOR EXCELLENCE – I-CAN

1. Ergonomics refers to the arrangement of work space and the tools in it to minimize the possible damage to your body.

2. In the case of using a computer, you need to sit in a way that is the least likely to cause you back and neck strain.

3. A list of suggestions appears in the I-Can box at the top of page 141.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Ergonomics.”

2. It will help your students understand the importance of and the issues involved in ergonomics.


MAKING THE GRADE

1. A gas plasma screen is a type of flat-panel display. (p. 137)

2. The quality of the image on a screen is determined by its VIS, resolution, dot pitch, and refresh rate. (p. 139)

3. A laser printer is based on the same type of electrostatic process as a photocopier. (p. 140)

4. A photo inkjet printer is an inkjet printer that can produce good quality photos as well as other documents. (p. 140)

5. A printer that will scan, copy, fax, and print, is a multifunction printer. (p. 140)

5.3 STORAGE DEVICES
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. In this section, you’ll talk to your students about storage devices and media.

2. Challenge them to remember previous generations of floppy disks, 5.25-inch floppies, for example.

3. If you can get one, or at least a picture of one, show them an 8-inch diskette and compare its capacity with today’s storage media.

4. By examining previous generations of floppy disks, your students can appreciate the dizzyingly fast trend towards smaller, more dense, more convenient types of computer storage devices.

5. The reasons are:

· better technology for storing information on magnetic media

· new technology that produces such storage media as laser or optical discs, and an even more recent form of storage called flash memory, which is based on solid state technology. 


A storage device consists of the storage medium on which the information is stored, and the drive that reads and writes the information. In some cases, as with a floppy disk, the medium and drive are separable, and in other cases, such as a hard disk and flash memory drive, they are not.

The three types of storage technology in use with today’s computers are:

· Magnetic storage 

· Optical or laser storage 

· Flash memory 

Key Terms:

· Storage device – stores information so you can recall and use that information at a later time. (p. 142)

· Storage medium – the surface where information is stored such as a CD or floppy disk (p. 142)

· Storage drive – writes information to the medium and reads information from it.  (p. 142)

· Kilobyte (KB or K) – exactly 1,024 bytes, but we round to 1,000 for the sake of simplicity. (p. 142)

· Megabyte (MB, M, or Meg) – roughly 1 million bytes.  (p. 142)

· Gigabyte  (GB or Gig) – roughly 1 billion bytes. (p. 142)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Storage Concepts.”

2. It introduces your students to storage media and the issues involved.


MAGNETIC STORAGE DEVICES

The primary magnetic storage device on a computer is the hard disk drive. See Figure 5.13 on page 142 for a graphical illustration of the different types of magnetic storage devices. 

Magnetic storage devices come in two major categories: 

· Hard disks, which have the medium (the disks) and the drive integrated into one unit. There are internal and external hard disk drives available (see Figure 5.14 for an example of an external hard disk drive).

· Zip disks and floppy disks, which have removable media. See Figure 5.15, page 144, for an example.

Key Terms:

· Internal magnetic hard disk – a magnetic hard disk that is contained in your system unit and is your primary storage device for both information and the software you use (including your operating system and application software). (p. 142)

· Hard disk drive – a magnetic storage device with one or more thin metal platters (or disks) that store information sealed inside the disk drive. (p. 142)

· External magnetic hard disk – portable storage units that you can connect to your computer as necessary. (p. 143)

· Floppy disk – a removable magnetic storage magnetic medium that holds about 1.44 megabytes of information. (p. 144)

· Zip disk – a high capacity removable magnetic storage medium. (p. 144)

	INSTRUCTOR EXCELLENCE – I-SERIES INSIGHTS

1. This box focuses on what happens when you delete a file. In contrast to what it sounds like, “deleting” does not mean removing the file.

2. The deleting process only marks the name of the file, so that when you look at the contents of the folder or disk where the file was, the name of the deleted files does not appear in the list.

3. The file is still there unless you overwrite the bytes where the file is written.

4. How much trouble you have to go to recover a deleted file depends on where it was stored in the first place.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Removable Disks.”

2. It will help your students learn what they need to know about removable storage.


OPTICAL STORAGE MEDIA

The second type of storage technology is optical or laser technology. The two major categories of optical storage are CDs and DVDs. The major difference between them is capacity - DVDs hold much more than CDs.

Both CDs and DVDs come in one of three forms:

· Read only 

· -ROM

· Write once only

· -R for CDs and one type of DVD

· +R for another type of DVD

· Read and write as often as you want 

· -RW for CDs and one type of DVD

· +RW for another type of DVD

· -RAM for a third type of DVD

Figure 5.16, on page 144, graphically illustrates the classifications above.

Figure 5.17, on page 145, shows how read/write/rewrite speeds are advertised for CD and DVD drives.  Figure 5.18, on page 145, lists the different capacities that DVDs can have, depending on their type.

Figure 5.19, on page 146, illustrates how similar CDs and DVDs look on visual inspection.

Key Terms:

· CD-ROM (compact disc read-only memory) – an optical or laser disc whose information cannot be changed. (p. 145)

· CD-ROM drive – a device that lets you read (or play) a CD. (p. 145)

· DVD-ROM – a high-capacity optical or laser disc whose information can’t be changed. (145)

· DVD-ROM drive – a device that lets you read (or play) a DVD. (p. 145)

· CD-R (compact disc - recordable) – an optical or laser disc to which you can write one time only. (p. 146)

· DVD-R or DVD+R (DVD - recordable) – a high-capacity optical or laser disc to which you can write one time only. (p. 146)

· CD-RW (compact disc - recordable) – an optical or laser disc on which you can save, change, and delete files as often as you like. (p. 147)

· CD burner – a drive that lets you read from and write information to a CD. (p. 147)

· DVD-RW (DVD-RAM or DVD+RW - depending on the manufacturer) – a very high-capacity optical or laser disc on which you can save, change and delete files. (p. 147)

· DVD burner – a drive that lets you read from and write information to a DVD. (p. 147)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “CD vs DVD.”

2. This tutorial will help your students know more about CDs and DVDs.


	INSTRUCTOR EXCELLENCE – TO THE WEB & INTEGRATION

1. Take your students to a Web site that sells CDs and DVDs.

2. Compare speeds and prices of different types of CDs and DVDs.

3. Have your students prepare a spreadsheet comparing the price per megabyte of the three types of CDs and three types of DVDs.


FLASH MEMORY CARDS

The third type of computer storage is flash memory storage. There are two major types:

· Flash memory cards (see Figure 5.20 on page 147 for examples)

· Flash memory drives

Flash memory cards are the type of storage you use in cameras, PDAs, and many other digital devices. They are small and compact and have relatively large storage capacity. These storage media need a drive or a reader to move information to and from them (see the photo on the left side of Figure 5.21 on page 148).

A flash memory drive has the medium and the drive built into one unit. See Figure 5.21 on page 148 where two flash memory drives are shown.

Key Terms:

· Flash memory card – high-capacity storage laminated inside a small piece of plastic. (p. 147)

· CompactFlash (CF) card – a flash memory card slightly larger than a half-dollar and about as thick as two quarters. (p. 148)

· xD-Picture Card (xD) – a flash memory card that looks like a rectangular piece of plastic slightly larger than a penny and about as thick, with one edge slightly curved. (p. 148)

· SmartMedia (SM) card – a flash memory card that is a little longer than a CF card with the thickness of a credit card. (p. 148)

· SecureDigital (SD) card and MultiMediaCard (MMC) - flash memory cards that look identical (but SD cards have copy protection built-in), are a little larger than a quarter, and are slightly thicker than a credit card. (p. 148)

· Memory Stick Media – is an elongated flash memory card about the width of a penny developed by Sony. (p. 148)

· Flash memory drive – a flash memory storage medium for a computer that is small enough to fit in your pocket and usually plugs directly into your USB port. (p. 149)

	INSTRUCTOR EXCELLENCE – INTEGRATION
1. Students may not be aware that when they use a flash memory device that they plug into a USB port, they would be well advised to “eject” the device before removing it.

2. One way to do this is to go to the My Computer icon and highlight the device in the list of storage devices. Then go to the File menu and choose Eject.

3. It is then safe to remove the device.


	INSTRUCTOR EXCELLENCE – PRACTICALLY SPEAKING

1. A microdrive is a new type of storage from IBM.

2. It consists of a tiny hard disk drive, so small that it fits into a  CompactFlash slot and can be read by any reader that will read CompactFlash cards.


	INSTRUCTOR EXCELLENCE – INTEGRATION
1. This would be a good place to introduce your students to the Windows feature that allows you to see how much space is left on the disk.

2. First open the My Computer icon or folder. Then click once on the storage medium you’re interested in.

3. Next, go to the File menu and choose properties.

4. The General tab is where you can find out about how much space is used.

5. The other tabs may be of interest too. There’s Tools, which has error-checking, defragmentation and backup options.

6. The Hardware tab gives you information about the type of storage devices on your system.


MAKING THE GRADE

1. A hard disk drive is a magnetic storage device with one or more thin metal platters (or disks) that store information sealed inside the disk drive. (p. 142)

2. You can write to a CD-R one time only. (p. 146)

3. A DVD burner is a drive that lets you read from and write information to a DVD. (p. 147)

4. A CompactFlash card is a type of flash memory storage. (p. 148)

5. A flash memory drive is a flash memory storage medium for a computer that is small enough to fit in your pocket and usually plugs directly into your USB port. (p. 149)

5.4 CONSUMER Q&A

1. How Can I Tell How Many Megapixels My Camera Should Have to Print Good 8x10 Photos?

Divide the number of megapixels of the camera by 200 to get the maximum size that will produce a good picture.

2. What Type of Mouse Should I Get for Gaming?

A USB mouse is better for gaming. USB mice continuously sense mouse movement while a PS/2 mouse samples movement on a fixed schedule. Therefore, a PS/2 mouse is very slightly slower to react than a USB mouse.

3. Are Flat Panels and Flat Screens the Same Thing?

No. A CRT usually has a curved screen. A flat screen is a CRT that has a flat screen, so it’s still the bulky traditional type of monitor. The term flat panel display refers to an LCD or gas plasma display.

4. What Should I Look for in a Scanner?

The resolution that a scanner is capable of is its most important characteristic. Look for at least 1,200 or 2,400 dpi. The downside of higher resolution is that the storage required for the scanned image increases with the resolution.

LEVEL ONE: REVIEW OF TERMINOLOGY

Multiple Choice

1. An mechanical mouse is 

a. an input device.

b. an output device.

c. a storage device.

d. a flash memory device.

e. none of the above.

ANSWER: a – a mouse captures commands and option choices and sends them to the computer. (p. 132)

2. An input device consisting of a thin stick to enter information using pressure on a screen is a

a. pointing stick.

b. stylus.

c. microphone.

d. speaker.

e. joystick.

ANSWER: b – while it doesn’t directly send commands or information to the computer, it depresses the spot on a touch sensitive screen that does the job. (p. 135)

3. An optical mouse 

a. can be wired or wireless.

b. uses red light to sense movement.

c. is an input device.

d. doesn’t need a flat surface.

e. is all of the above.

ANSWER: e – looks like a mechanical mouse except that it has no ball to sense movement. Red light accomplishes this task. (p. 132)

4. A TFT monitor is 

a. a flat-panel display monitor with a high-quality, crisp image.

b. a CRT.

c. an input device.

d. a gas plasma display.

e. none of the above.

ANSWER: a – a TFT monitor has separate transistors for each pixel thereby producing a more better image that is good even when viewed at an angle. (p. 138)

5. The resolution of a monitor

a. determines whether it’s a CRT or a flat-panel display.

b. is an unimportant factor in the quality of the image.

c. is measured in pixels.

d. is unaffected by the type of graphics card you have.

e. is all of the above.

ANSWER: c – pixels refer to picture elements, which are the dots that make up the image on a screen. (p. 138)

6. An inkjet printer

a. can make colored output.

b. is often used for photos.

c. makes images by forcing ink droplets through nozzles.

d. is relatively inexpensive compared to laser printers.

e. is all of the above.

ANSWER: e – an inkjet printer is often the printer of choice for home use. (p. 139)

7. A megabyte is 

a. one thousand bytes.

b. one million bytes.

c. one billion bytes.

d. one trillion bytes.

e. none of the above.

ANSWER: b – computer terms that start with “mega” mean “millions of….” (p. 142)

8. A hard disk 

a. is an optical storage device.

b. stores information by magnetizing the surface of thin platters.

c. is removable from the drive.

d. will soon be obsolete.

e. is none of the above.

ANSWER: b – hard disks are magnetic storage devices where the medium is part of the device and thus not removable. (p. 142)

9. A _________ is a high capacity removable magnetic storage medium. 

a. Zip disk

b. hard disk

c. CD-ROM

d. flash memory card

e. floppy disk

ANSWER: a – a floppy disk is also a removable magnetic storage medium, but a Zip disk holds more information. (p. 144)

10. A __________ is an optical storage medium with about three-quarters of a gigabyte of storage that you write to and change.

a. DVD-ROM

b. CD-ROM

c. DVD-R

d. CD-R

e. CD-RW

ANSWER: e – CDs hold about three quarters of a gigabyte. CD-ROMs come with information on them; CD-Rs can be written to once only; and CD-RWs can be written and rewritten. (p. 145)

True/False

11. _____ A directional microphone usually uses multiple microphones.

ANSWER: True – a directional microphone has at least one microphone. (p. 136)

12. _____ A Web cam is a video camera that you use to record images for uploading to the Web.

ANSWER: True – A Web cam is specifically designed to take footage for putting video onto the Web or sending video e-mails. (p. 136)

13. _____ The term MFP refers to a printer that can print on either plain paper or photo paper. 

ANSWER: False – MFP refers to the term multifunction printer which is a device that is a scanner, copier, fax machine as well as a printer. (p. 140)

14. _____ The refresh rate is the same as the vertical scan rate. 

ANSWER: True – the two terms are equivalent. (p. 139)

15. _____ SecureDigital (SD) cards and Memory Stick Media look identical. 

ANSWER: False –  SD and Memory Stick Media are different shapes, are produced by different manufacturers, and cannot be used interchangeably. (p. 148)

LEVEL TWO: REVIEW OF CONCEPTS

1. Stacking Bytes

Calculate the height of paper towers that correspond to the units of capacity below. 

Assumptions: 

· One sheet fits about 1,000 characters

· 500 sheets make a stack 2 inches tall

· A foot is 12 inches, a mile is 5,280 feet

· Compression factor is not applicable

	Unit of Capacity
	Number of sheets of Paper
	Height of Paper Tower

	Kilobyte
	1
	.004 inches

	Megabyte
	1,000
	4 inches

	Gigabyte
	1,000,000
	334 feet

	Terabyte
	1,000,000,000
	63 miles

	Petabyte
	1,000,000,000,000
	63,000 miles

	Exabyte
	1,000,000,000,000,000
	63,000,000 miles

	Zettabyte
	1,000,000,000,000,000,000
	63,000,000,000 miles

	Yottabyte
	1,000,000,000,000,000,000,000
	63,000,000,000,000 miles


All paper tower heights are approximate, since the point of this exercise is to gauge orders of magnitude. 

2. Organizing Input and Output Devices

A. Make a hierarchy chart of all the input and output devices listed in this chapter, showing the category into which each device fits.

B. Find two input devices and two output devices not discussed in this chapter and put them in the appropriate places.



































Due to space constraints, we’ve separated the input and output devices. The devices not specifically discussed in the chapter are shown in the dotted boxes. 


LEVEL THREE: HANDS-ON PROJECTS

E-COMMERCE

1. Choosing a Digital Camera

Your students will have lots of digital cameras to choose from. Below is a sample answer to the question. The information listed here may be outdated by the time you assign this project. 

	
	Canon Power shot 2.0
	Fuji FinePix 2650
	HP Photo Smart 2.0
	Kodak Easy Share 2.0
	Nikon CoolPix 2.0

	a. Cost
	$249.99
	$199.99
	$199.99
	$199.99
	$399.99

	b. Resolution
	1600 x 1200
	1600 x 1200
	1632 x1232
	1632 x1232
	2048 x 1536

	c. Size 
	10x 68x 27.5 cm
	4”x 2.6”x 2”
	4.5”x 2.5”x 2”
	.5”x2.2”x1.1”
	4”x2.6”x2.2”

	weight
	260 grams
	6.5 oz
	7 oz
	7.4 oz
	6 oz

	d. Batteries
	4 AA alkaline
	4 AA alkaline
	4 AA alkaline
	1 CR-V3 lithium
	Lithium re-chargeable

	e. Zoom
	3x optical 

2.5x digital 
	3x optical 

2.5x digital 
	3x optical 

12x digital 
	3x optical 

6x digital 
	3x optical 

4x digital

	f. Storage
	Compact Flash 
	xD-Picture Card 
	SecureDigital 
	SecureDigital
	Compact Flash

	g. Video /
	Yes
	No
	No
	Yes
	Yes

	    Sound
	Yes
	No
	No
	No
	No


2. Buying Books

There are thousands of sites selling books on the Web, from textbooks to unpublished works.

a. How can you search for that book – by author, title, category, or perhaps some other way?  All sites allow you to search for books in a variety of ways.
b. Can you buy the book in either soft-cover or hard-cover format?  Depending on the book, it may be available in both forms.  If it is, the site will usually offer you the choice.
c. Does the site recommend other books you might be interested in based on the one you’re looking for?  Almost all sites do this, especially if you buy books frequently from one specific site.  It will eventually build a profile of you and start to recommend books based on your past purchases.
d. Is there a shipping fee? If so, what is it?  Most sites do charge a shipping fee, which can range from a couple of dollars to ten dollars.

e. How can you pay for the book? Do you have to use a credit card? Unless you’re using digital cash, you’ll almost always have to pay for books with a credit card.
Are books cheaper on the Web or at a local store?  That really depends on the book, the site, the local store, and if a sale is currently being run.

3. Renting an Apartment

This exercise is designed to show students there are methods to finding an apartment other than scanning classified ads or the local bulletin board, or relying on friends’ recommendations. In addition to rental options and regulations, many apartment rental sites provide floor plans, photos, and virtual tours. These items are especially helpful when choosing an apartment in a far-away city or state. 

Before students complete this exercise make sure they come up with a set of criteria they need in an apartment. Price, size, location, and if the apartment allows pets (and what kinds) are good starting points.

a. Were you able to find an apartment using these sites? Was one site easier to use than another? Why or why not? Answers will vary depending on each student’s criteria. Someone looking for a one bedroom apartment for under $600 a month will have more success than someone looking for a two bedroom apartment under $550 a month allowing large dogs. Students might have to modify searches to find an apartment more suitable to their needs. For example, a student might need to pay more per month for a place that allows a large dog. Some Web sites will be easier to use than others. For example, Web site search engines vary in terms of efficiency. Some Web sites also allow users to look for apartments using different categories. A Web site can be more effective because it’s more usable in terms of its layout and theme.

b. What if you wanted a roommate? Is it possible using these services? Would you use them to do this? Why or why not? Many apartment rental Web sites offer services for people who want roommates or people who need roommates. For example, Rent.com allows you to search for a roommate in certain cities. You note how much you are willing to pay and what city you are looking in. The Web site returns current people looking for roommates. The Web site does provide a brief biography and information about a potential roommate (gender, age, smoker/non-smoker, etc.) From there you can contact your potential roommate.
Make sure students explain why they would or wouldn’t use this service. What would make those reluctant more willing to do so?

ETHICS, SECURITY & PRIVACY

1. How’s My Driving? Just Pop Out the Flash Memory Card!

This exercise addresses the issue of privacy versus safety. It’s a good topic for encouraging students to engage in debate about those issues.

The issues here are those of responsibility, ownership rights, authority, and societal response to violations. For example, who’s responsible for any problems caused by minor children behind the wheel? A case could be made that it’s the parents’ responsibility, and consequently, according to the law, minor children may be monitored. 

Some leading questions would be good for this exercise. For example, ask students whether precious minutes could be lost if emergency vehicle drivers were more cautious. Or, would the lives of those on the road be safer and, on balance, save more lives?

Also, try asking whether driving under the influence of drugs or alcohol, and drivers with speeding violations be monitored? What might be an appropriate societal response to such situations?

The answers to this question will depend on your students’ views. Expect to get a wide range. 

2. The All-Seeing Global Positioning System

GPS is widely used today and brings with it good along with bad effects. 

This project is intended to get students thinking about privacy and the rights of individuals of all ages and capabilities versus the rights of care givers.  We now have the technology to keep track of everyone’s whereabouts and activities.  The question is whether we should do it or not and whether we should be legally bound one way or the other. 

Expect to get differing opinions on the answers to these questions.  For example, if you have mature students who are raising, or who have raised, families they will usually have a different opinion on tracking the whereabouts of teenagers than younger students. 

ON THE WEB

1. Compare Printers

The answers to this assignment will, of course, depend on the printers that your students choose.  Below is one example.

a. What does the printer cost?  Canon Color Bubble Jet Photo printer i550(inkjet): $149.99

b. Does the printer have color? If so, what color cartridges/tanks does it have? Canon (inkjet): Yes, 4 individual ink tanks

c. What does it cost to replace all the cartridges/tanks? The cost for replacement cartridges is between $40 and $60.
d. What is the speed of the printer measured in pages per minute? 11-18

e. What is the resolution of the printer? 4800 x 1200 dpi

f. Does the printer promise good photos? Yes 

g. Does the printer take flash memory cards directly (i.e. can you print with out a computer)? No

2. Buying a Hard Drive

Hard drives are made by many manufacturers and come in a great variety of sizes. Below are some examples.

a. What is the capacity of the hard drive? Maxtor: 250 GB

b. What is the cost of the drive?  $ 399.99

c. What is the rotational speed of the drive? 5400 rpm

d. Is the drive internal or external? External
e. Is the drive intended for a desktop or notebook or some other type of electronic gadget? Desktop or Notebook
3. Ordering Photos Online

There are many sites that cater to photographers. Here’s a sampling of what is available at the time of writing.

a. Does the site develop rolls of film?

Photo Works:  Yes
Photo Alley: No

b. Can you view your photos online?

Photo Works: Yes

Photo Alley: No

c. Does the site offer a “smart” frame?

Photo Works: Yes

Photo Alley: No

d. Will the site make calendars for you?

Photo Works: Yes

Photo Alley: No

e. Will the site make greeting cards out of your photos for you?

Photo Works: Yes

Photo Alley: No

GROUP ACTIVITIES

1. Exploring the Use of Web Cams

The answers here depend on which parts your students choose. Here are sample answers to the first four parts of the assignment.

a. Three capital cities in Europe

Mardid: www.multimadrid.com/panoramics/index.htm 

Dublin: www.camvista.com/ireland/dublin/liffey.php3
Berlin: www.fokus.gmd.de/research/cc/oks/webcam.html
b. Three capital cities in Asia

Manila: www.hotbitscafe.com/webcam/webcam.html
Bangkok: www.samuicam.com/java/javacam1.php3
Moscow: obj.izvestia.ru/proekt/editorial_.html
c. Three capital cities in Africa

Rabat: obj.izvestia.ru/proekt/editorial.html
Tunis: tunis.webcam.tn 

Zanzibarbar: www.zanzibar.net/webcam
d. Three capital cities in Australia

Perth: www.livecam.com.au/livecam1.shtml
Sydney: www.viewsydney.com/index3.htm
Melbourne: melbourne.citysearch.com.au/feature/26/
2. Researching DVD Recorders

a. Price: Panasonic DMR-E3OS (Recorder): $699

b. Whether editing tools are available: Minimal equipment available

c. Type of DVD they use: DVD-R or DVD-RAM

d. Connectors and ease of connectivity: DVD-R or DVD-RAM

3. Multimedia Controller

Space Shuttle A/V: $89. The Contour SpaceShuttle A/V Controller provides natural control over digital editing software. It has programmable buttons and a jog know that rotates 360.

Software (as stated on the manufacturer’s Web site):

· Screen Blast $64.99, includes Screen Blast Video Factory deluxe, user-friendly Interface, professional looking effects, one-click publishing, easy to capture and transfer.

· Extreme Media Digital Studio $29.99, includes editing and publish your own videos, enhance, edit and organize photos, record, mix, organize and play MP3’s and burn CD’s

· Adobe Digital Video Collection 6.0 Standard $1,334.99, includes 4, integrated, professional video production tools, Tools for graphics, digital video editing and effects, Produce projects for film, multimedia, video, or the Web Adobe Premiere 6.0 and Photoshop 6.0, Adobe After Effects 5.5 and Illustrator 10.

4. Protecting Your Computer from Unauthorized Use

a. The name of one manufacturer of a fingerprint-reading mouse: Your students have many sites to choose from. The following companies have fingerprint reading mice: SecuGen, Siemans AG, SafLink, Motorola’s Digital Imaging Division and NEC
b. Another kind of fingerprint reader (that is not a mouse): Targus's PA460U DEFCON Fingerprint Authenticator: This biometric device allows one to authenticate authorized users through fingerprints, instead of passwords.

c. A signature identification device: Bankstar Technologies Limited has a wide variety of security systems designed specifically for banks from firewalls to signature verification. 

d. A voice identification device: VOCENT allows authentication of the voice of customers calling in so that you don’t have to ask for a password or other identifying information.
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