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Chapter 6: Storage

OBJECTIVES:

After completing this chapter, you will be able to:


1.
Describe the characteristics of magnetic disks


2.
Differentiate between floppy disks and Zip disks

3.
Describe the characteristics of a hard disk


4.
Describe the characteristics of optical discs

5.
Differentiate among various CD and DVD formats



6.
Identify the uses of tape


7.
Discuss PC Cards and the various types of miniature mobile storage media


8.
Identify uses of microfilm and microfiche
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STORAGE

Storage holds data, instructions, and information for future use. For example, the home user might store letters, budgets, bank statements, a household inventory, records of stock purchases, tax data, addresses of friends and relatives, daily schedules, e-mail messages, home work assignments, recipes, digital photographs, music, and videos. A business user accesses many stored items, including customer orders and invoices, vendor payments, payroll records, tax data, inventory records, presentations, digital photographs, contracts, marketing literature, contacts, appointments, schedules, e-mail messages, and Web pages. Other users store diagrams, drawings, blueprints, designs, marketing literature, corporate newsletters, product catalogs,

FIGURE 6-1 A variety of storage media.
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videos, audio recordings, multimedia presentations, and digital photographs. All computers also use storage to hold system and application software.

Storage requirements among users vary greatly. Home users typically have much smaller storage requirements than business users. For example, a home user may need 80 billion bytes of storage, while large businesses may require 50 trillion bytes of storage.

A storage medium (media is the plural), also called secondary storage, is the physical material on which a computer keeps data, instructions, and information. Examples of storage media are floppy disks, Zip disks, hard disks, CDs and DVDs, tape, PC Cards, flash memory cards, USB flash drives, and microfiche (Figure 6-1).

Page 222

Capacity is the number of bytes (characters) a storage medium can hold. Figure 6-2 identifies the terms manufacturers use to define the capacity of storage media. For example, a typical floppy disk can store up to 1.44 MB of data (approximately 1.4 million bytes) and a typical hard disk has 80 GB (approximately 80 billion bytes) of storage capacity.

A storage device is the computer hardware that records and/or retrieves items to and from storage media. Writing is the process of transferring data, instructions, and information from memory to a storage medium. Reading is the process of transferring these items from a storage medium into memory. When storage devices write data on storage media, they are creating output. Similarly, when storage devices read from storage media, they function as a source of input. Nevertheless, they are categorized as storage devices, not as input or output devices.

The speed of storage devices is defined by access time. Access time measures the amount of time it takes a storage device to locate an item on a storage medium. The access time of storage devices is slow, compared with the access time of memory. Memory (chips) accesses items in billionths of a second (nanoseconds). Storage a storage medium is measured by the amount devices, by contrast, access items in thousandths of a second (milliseconds).

MAGNETIC DISKS

Magnetic disks use magnetic particles to store items such as data, instructions, and information on a disk’s surface. Depending on how the magnetic particles are aligned, they represent either a 0 bit or a 1 bit.

Magnetic disks store data and instructions in tracks and sectors (Figure 6-3). A track is a narrow recording band that forms a full circle on the surface of the disk. The disk’s storage locations consist of pie-shaped sections, which break the tracks sectors into small arcs called sectors. On a magnetic disk, a sector typically stores up to 512 bytes of data.

Three types of magnetic disks are floppy disks, Zip disks, and hard disks. Some of these disks are portable; others are not. With respect to a storage medium, the term portable means you can remove the medium from one computer and carry it to another computer. The following sections discuss types of magnetic disks.

FIGURE 6-2 The capacity of a storage medium is measured by the amount of bytes it can hold.

FIGURE 6.3 Tracks form circles on the surface of a magnetic disk. The disk’s storage locations are divided into pie-shaped sections, which break the tracks into small arcs called sectors.
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Floppy Disks

A floppy disk, also called a diskette, is a portable, inexpensive storage medium that consists of a thin, circular, flexible plastic Mylar film with a magnetic coating enclosed in a square- shaped plastic shell. A typical floppy disk is 3.5 inches wide and can store up to 500 double- spaced pages of text, several digital photographs, or a small audio file. Floppy disks are not as widely used as they were 15 years ago because of their low storage capacity. They are used, however, for specific applications. Some users work with floppy disks to transport small files to and from nonnetworked personal computers, such as from school or work to home.

A floppy disk drive is a device that reads from and writes on a floppy disk. A user inserts a floppy disk in and removes it from a floppy disk drive. Desktop personal computers and note book computers may have a floppy disk drive installed inside the system unit (Figure 6-4a).

Some users purchase an external floppy disk drive, in which the drive is a separate device with a cable that plugs in a port on the system unit (Figure 6-4b). These external drives are attached to the computer only when the user needs to access items on a floppy disk.

You can read from and write on a floppy disk any number of times. To protect a floppy disk from accidentally being erased, the plastic outer shell on the disk contains a write-protect notch in its corner. A write-protect notch is a small opening that has a tab you slide to cover or expose the notch. If the write-protect notch is open, the drive cannot write on the floppy disk. If the write-protect notch is covered, or closed, the drive can write on the floppy disk. A floppy disk drive can read from a floppy disk whether the write-protect notch is open or closed.

As mentioned earlier, a floppy disk stores data in tracks and sectors. A typical floppy disk stores data on both sides of the disk, has 80 tracks on each side of the recording surface, and has 18 sectors per track. The actual number of available bytes on a floppy disk is 1,474,560.

Zip Disks

A Zip disk is a type of portable magnetic media that can store from 100 MB to 750 MB of data. The larger capacity Zip disks hold about 500 times more than a standard floppy disk. These large capacities make it easy to transport many files or large items such as graphics, audio, or video files. Another popular use of Zip disks is to back up important data and information. A backup is a duplicate of a file, program, or disk that you can use in case the original is lost, damaged, or destroyed. A Zip drive is a high- capacity disk drive developed by Iomega Corporation that reads from and writes on a Zip disk (Figure 6-5).

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Floppy Disks.

FIGURE 6-4 Two types of floppy disk drives.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Zip Disks.

FIGURE 6-5 An external Zip drive.
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Hard Disks

A hard disk is a storage device that contains one or more inflexible, circular platters that store data, instructions, and information. People use hard disks to store all types of documents, spreadsheets, presentations, databases, e-mail messages, Web pages, digital photographs, music, videos, and software. Businesses use hard disks to store correspondence, reports, financial records, e-mail messages, customer orders and invoices, payroll records, inventory records, presentations, contracts, marketing literature, schedules, and Web sites.

The system unit on most desktop and note book computers contains at least one hard disk. The entire device is enclosed in an airtight, sealed case to protect it from contamination. A hard disk that is mounted inside the system unit sometimes is called a fixed disk because it is not portable (Figure 6-6).

Current personal computer hard disks have storage capacities from 40 to 300 GB and more (read Looking Ahead 6-1 for a look at the next generation of hard disk storage capacities). The storage capacity of the average hard disk is
 more than 40,000 times that of a standard
 floppy disk. Like floppy disks and Zip disks, hard disks store data magnetically. Hard disks also are read/write storage media. That is, you can read from and write on a hard disk any number of times.

LOOKING AHEAD 6 1: Heat Increases Disk Capacity

Things are heating up in the data storage industry. Engineers at IBM Research are testing the use of heat to record data inexpensively on magnetic media, such as hard disks.

Within the next ten years, the researchers predict that this new technique will allow storage of more than one terabit per square inch; today’s magnetic media can store approximately 60 gigabits per square inch. With this capacity, a hard disk drive that can store seven terabits will be commonplace.

IBM calls this new storage system Millipede. It uses heated tips mounted on the ends of cantilevers, in a fashion similar to the way the stylus on an old phonograph sat on the grooves of vinyl records. For more information, visit scsite.com/dcf2e!ch6/looking and then click Heated Storage.

FAQ 6-1: Have personal computer hard disk capacities grown much since their inception?

Yes, hard disk capacities have grown phenomenally over the past several years, as shown in the chart below. This trend is expected to continue at a rate of 60 percent annually. For more information, visit scsite.com/dcf2e/ch6/faq and then click Hard Disk Capacities.

FIGURE 6-6 The hard disk in a desktop computer is enclosed inside an airtight, sealed case inside the system unit.
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CHARACTERISTICS OF A HARD DISK 

Characteristics of a hard disk include capacity, platters, read/write heads, cylinders, sectors and tracks, revolutions per minute, transfer rate, and access time. Figure 6-7 shows sample characteristics of a 120 GB hard disk. The following paragraphs discuss each of these characteristics.

The capacity of a hard disk is determined from the number of platters it contains, together with composition of the magnetic coating on the platters. A platter is made of aluminum, glass, or ceramic and is coated with an alloy material that allows items to be recorded magnetically on its surface. The coating usually is three millionths of an inch thick.

On desktop computers, platters most often have a size of approximately 3.5 inches in diameter. A typical hard disk has multiple platters stacked on top of one another. Each platter has two read/write heads, one for each side. The hard disk has arms that move the read/write heads to the proper location on the platter (Figure 6-8).

FIGURE 6-7 Characteristics of a sample 120 GB hard disk. The actual disk’s capacity sometimes is different from the advertised capacity because of bad sectors on the disk.

FIGURE 6.8 HOW A HARD DISK WORKS

Step 1: The circuit board controls the movement of the head actuator and a small motor.

Step 2: A small motor spins the platters while the computer is running.

Step 3: When software requests a disk access, the read/write heads determine the current or new location of the data.

Step 4: The head actuator positions the read/write head arms over the correct location on the platters to read or write data.
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The location of the read/write heads often is referred to by its cylinder. A cylinder is the vertical section of a track that passes through all platters (Figure 6-9). A single movement of the read/ write head arms accesses all the platters in a cylinder. If a hard disk has two platters (four sides), each with 1,000 tracks, then it will have 1,000 cylinders with each cylinder consisting of 4 tracks (2 tracks for each platter).

While the computer is running, the platters in the hard disk rotate at a high rate of speed. This spinning, which usually is 5,400 to 15,000 revolutions per minute (rpm), allows nearly instant access to all tracks and sectors on the platters. The platters typically continue to spin until power is removed from the computer. (On many computers, the hard disk stops spinning after a specified time to save power.) The spinning motion creates a cushion of air between the platter and its read/write head. This cushion ensures that the read/write head floats above the platter instead of making direct contact with the platter surface. The distance between the read/write head and the platter is about two millionths of one inch.

As shown in Figure 6-10, this close clearance leaves no room for any type of contamination. Dirt, hair, dust, smoke, and other particles could cause the hard disk to have a head crash. A head crash occurs when a read/write head touches the surface of a platter, usually resulting in a loss of data or sometimes loss of the entire drive. Access time for today’s hard disks ranges from approximately 3 to 12 ms (milliseconds). The average hard disk access time is at least seven times faster than the average floppy disk drive.

FIGURE 6-9 A cylinder is the vertical section of track through all platters on a hard disk.

FIGURE 6-10 The clearance between a disk read/write head and the platter is about two millionths of an inch. A smoke particle, dust particle, human hair, or other contaminant could render the drive unusable.
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MINIATURE HARD DISKS Many mobile devices and consumer electronics include miniature hard disks to provide users with greater storage capacities than flash memory. These tiny hard disks (Figure 6-11) are found in devices such as music players, digital cameras, smart phones, and PDAs. Miniature hard disks have storage capacities that range from 2 GB to 100 GB.

PORTABLE HARD DISKS 

Portable hard disks either are external or removable and have storage capacities up to 250 GB or higher. 

An external hard disk, shown in the upper-left picture in Figure 6-12, is a separate free-standing hard disk that connects with a cable to a USB port or FireWire port on the system unit. As with the internal hard disk, the entire hard disk is enclosed in an airtight, sealed case.

A removable hard disk is a hard disk that you insert and remove from either a dock or a drive. Removable hard disks that insert in a dock are self-contained units. Removable hard disks that insert in a drive, shown in the bottom-right picture in Figure 6-12, operate in a manner similar to a floppy disk drive, reading from and writing on the removable hard disk.

Portable hard disks offer the following advantages over internal hard disks (fixed disks):

• Transport a large number of files

• Back up important files or an entire internal hard disk

• Easily store large audio and video files

• Secure your data; for example, at the end of a work session, remove the hard disk and lock it up, leaving no data in the computer

• Add storage space to a notebook computer or Tablet PC

• Add storage space to a desktop computer without having to open the system unit

• Share a drive with multiple computers

As the prices of portable hard disks drop, increasingly more users will purchase one to supplement a home or office internal hard disk.

HARD DISK CONTROLLERS 

A disk controller consists of a special-purpose chip and electronic circuits that control the transfer of data, instructions, and information from a disk to and from the system bus and other components in the computer. That is, it controls the interface between the hard disk and the system bus. A disk controller for a hard disk, called the hard disk controller, may be part of a hard disk or the motherboard, or it may be a separate adapter card inside in the system unit.

In their personal computer advertisements, vendors usually state the type of hard disk interface supported by the hard disk controller. Thus, you should understand the types of available hard disk interfaces. In addition to USB and FireWire (external hard disk interfaces), three other types of hard disk interfaces for internal use in personal computers are SATA, EIDE, and SCSI.

FIGURE 6-1 1 This hard disk has a form factor of 0.85 inch and storage capacities up to 4 GB.

FIGURE 6.12 Examples of portable hard disks.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Hard Disks.
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• SATA (Serial Advanced Technology Attachment), the newest type of hard disk interface, uses serial signals to transfer data, instructions, and information. The primary advantage of SATA interfaces is their cables are thinner, longer, more flexible, and less susceptible to interference than cables used by hard disks that use parallel signals. SATA interfaces also support connections to CD and DVD drives.

• EIDE (Enhanced Integrated Drive Electronics) is a hard disk interface that uses parallel signals to transfer data, instructions, and information. EIDE interfaces can support up to four hard disks at 137 GB per disk. EIDE interfaces also provide connections for CD and DVD drives and tape drives.

• SCSI interfaces, which also use parallel signals, can support up to eight or fifteen peripheral devices. Supported devices include hard disks, CD and DVD drives, tape drives, printers, scanners, network cards, and much more. Some computers have a built-in SCSI interface, while others use an adapter card to add a SCSI interface.

ONLINE STORAGE 

Some users choose online storage instead of storing data locally on a hard disk. Online storage is a service on the Web that provides hard disk storage to computer users, usually for a minimal monthly fee (Figure 6-13). Fee arrangements vary. For example, one online storage service charges $10 per month for 5 GB of storage.

Users subscribe to an online storage service for a variety of reasons:

• To access files on the Internet hard disk from any computer or device that has Internet access

• To allow others to access files on their Internet hard disk so others can listen to an audio file, watch a video clip, or view a picture — instead of e-mailing the file to them

• To view time-critical data and images immediately while away from the main office or location; for example, doctors can view x-ray images from another hospital, home, or office

• To store offsite backups of data

Once users subscribe to the online storage service, they can save on the Internet hard disk in the same manner they save on their local hard disk.

FIGURE 6.1 3 An example of one Web site advertising its online storage service.
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Test your knowledge of pages 220 through 228 in Quiz Yourself 6-1.

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

1. Hard disks contain one or more inflexible, circular platters that magnetically store data, instructions, and information.

2. SATA is a hard disk interface that uses parallel signals to transfer data, instructions, and information.

3. Storage media is the computer hardware that records and/or retrieves items to and from a storage device.

4. Three types of manual disks are floppy disks, Zip disks, and hard disks.

Quiz Yourself Online: To further check your knowledge of magnetic disks, floppy disks, Zip disks, and hard disks, visit scsite.com/dcf2e/ch6/quiz and then click Objectives 1 — 3.

FIGURE 6-14 on optical disc drives, you push a button to slide out a tray, insert the disc with the label side up, and then push the same button to close the tray.

OPTICAL DISCS

An optical disc is a type of optical storage media that consists of a flat, round, portable, disc made of metal, plastic, and lacquer. These discs usually are 4.75 inches in diameter and less than one-twentieth of an inch thick.

Optical discs primarily store software, data, digital photographs, movies, and music. Some optical disc for mats are read only, meaning users cannot write (save) on the media. Others are read/write, which allows users to save on the disc just as they save on a hard disk.

Nearly every personal computer today includes some type of optical disc drive installed in a drive bay. On these drives, you push a button to slide out a tray, insert the disc, and then push the same button to close the tray (Figure 6-14). Other convenient features on most of these drives include a volume control button and a headphone port (or jack) so you can use headphones to listen to audio without disturbing others nearby.

With some discs, you can read and/or write on one side only. Manufacturers usually place a silk-screened label on the top layer of these single-sided discs. You insert a single-sided disc in the drive with the label side up. Other discs are double-sided. Simply remove the disc from the drive, flip it over, and reinsert it in the drive to use the other side of the disc. Double-sided discs often have no label; instead each side of the disc is identified with small writing around the center of the disc.

Optical discs store items by using microscopic pits (indentations) and lands (flat areas) that are in the middle layer of the disc. A high-powered laser light creates the pits. A lower-powered laser light reads items from the disc by reflecting light through the bottom of the disc, which usually is either solid gold or silver in color. The reflected light is converted into a series of bits the computer can process.
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Manufacturers guarantee that a properly cared for high-quality optical disc will last 5 years but could last up to 100 years. Figure 6-15 offers some guidelines for the proper care of optical discs.

Many different formats of optical discs exist today. Two general categories are CDs and DVDs, with DVDs having a much greater storage capacity than CDs. Specific formats include CD-ROM, CD-R, CD-RW, DVD-ROM, DVD-R, DVD+R, DVD-RW, DVD+RW, and DVD+RAM.

Figure 6-16 identifies each of these optical disc for mats and specifies whether a user can read from the disc, write to the disc, and/or erase the disc. The following sections describe characteristics unique to each of these disc formats.

FIGURE 6-15 Some guidelines for the proper care of optical discs.

FIGURE 6-16 Manufacturers sell CD-ROM and DVD-ROM media prerecorded (written) with audio, video, and software. Users cannot change the contents of these discs. Users, however, can purchase the other formats of CDs and DVDs as blank media and record (write) their own data, instructions, and information on these discs.
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CD-ROMs

A CD-ROM (pronounced SEE-DEE-rom), or compact disc read-only memory, is a type of optical disc that users can read but not write (record) or erase — hence, the name read-only. Manufacturers write the contents of standard CD-ROMs. A standard CD-ROM is called a single-session disc because manufacturers write all items on the disc at one time. Software manufacturers often distribute programs using CD-ROMs (Figure 6-17).

A typical CD-ROM holds from 650 MB to 1 GB of data, instructions, and information. This is equivalent to about 450 standard 3.5-inch floppy disks. To read a CD-ROM, insert the disc in a CD-ROM drive or a CD-ROM player. Because audio CDs and CD-ROMs use the same laser technology, you may be able to use a CD-ROM drive to listen to an audio CD while working on the computer.

FIGURE 6-17 Encyclopedias, games, simulations, and many other programs are distributed on CD-ROM.

FAQ 6-2: Can I clean a disc?

Yes, you can remove dust, dirt, smudges, and fingerprints from the bottom surface of a CD or DVD. Moisten a soft cloth with warm water or rubbing alcohol and then wipe the disc in straight lines from the center outward. You also can repair scratches on the bottom surface with a specialized disc repair kit. For more information, visit scsite.com/dcf2e/ch6/faq and then click Cleaning and Repairing Discs.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click CD-RUMs.
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PICTURE CDs 

A Kodak Picture CD is a type of single-session disc that stores digital versions of a single roll of film using a jpg file format. Many film developers offer Picture CD service for consumers when they drop off film to be developed. That is, in addition to printed photographs and negatives, you also receive a Picture CD containing the film’s pictures. The additional cost for a Picture CD is about $10 per roll of film.

Most optical disc drives can read a Picture CD. A Picture CD allows you to print copies of the photographs on paper with an ink-jet printer. If you do not have a printer to print the images, many stores have kiosks at which you can print pictures from a Picture CD (Figure 6-18).

FIGURE 6-18 HOW A PICTURE CD WORKS

Step 1:  Drop off the film to be developed. Mark the Picture CD box on the film-processing envelope.


Step 2: When you pick up prints and negatives, a Picture CD contains digital images of each photograph.

Step 3: At home, print images from the Picture CD on your ink-jet or photo printer. At a store, print images from the Picture CD at a kiosk. 

CD-Rs and CD-RWs

Many personal computers today include either a CD-R or CD-RW drive as a standard feature. Unlike standard CD-ROM drives, users record, or write, their own data on a disc with a CD-R or CD-RW drive. The process of writing on an optical disc is called burning.

A CD-R (compact disc-recordable) is a multisession optical disc on which users can write, but not erase, their own items such as text, graphics, and audio. Multisession means you can write on part of the disc at one time and another part at a later time. Each part of a CD-R can be written on only one time, and the disc’s contents cannot be erased. Writing on the CD-R requires a CD recorder or a CD-R drive. A CD-R drive usually can read both audio CDs and standard CD-ROMs.

A CD-RW (compact disc-rewritable) is an erasable multisession disc you can write on multiple times. To write on a CD-RW disc, you must have CD-RW software and a CD-RW drive. Using a CD-RW disc, users easily back up large files from a hard disk. Another popular use of CD-RW and CD-R discs is to create audio CDs. For example, users can record their own music and save it on a CD, purchase and download songs from the Web, or rearrange tracks on a purchased music CD. The process of copying an individual song from a purchased audio CD and converting it to a digital format is called ripping. Read At Issue 6-1 for a related discussion.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Picture CDs.
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At Issue 6-1:  Is It Ethical to Copy CDs or DVDs?

A musician’s recent release quickly became the second most-played CD in computer CD drives — before the CD even appeared on store shelves. CD-R and DVD-R technology makes copying music and movies easy and affordable. People use CD-R and DVD-R technology to copy COs and DVD5 they have purchased, borrowed, or pirated on the Internet. At some campuses, students use college servers to create music Web sites, download copyrighted music, and then record and distribute unauthorized copies. The recording industry claims this practice is unfair to the industry and, in essence, steals from the recording artists. Others, however, insist that bootlegged music actually is a marketing vehicle, influencing listeners who pay to attend concerts eventually to purchase the CD. The music industry has gone as far as placing technology on CD5 that makes them impossible or very difficult to copy. Opponents to this practice say that these measures infringe on the CD owner’s right to fair use, such as making personal backup copies, which courts have upheld as exceptions to copyright laws. Is it ethical to download and copy portions of a music CD, or an entire music CD, from the Internet? Why? If you purchase a CD, is it ethical to make copies for yourself? For a friend? Why? Should recording or movie companies be able to use formatting techniques to keep people from copying CDs or DVD5? What practices should be allowed within the doctrine of fair use?

DVD-ROMs

A DVD-ROM (digital versatile disc-read-only memory or digital video disc-read-only memory) is an extremely high-capacity optical disc on which users can read but not write or erase. Manufacturers write the contents of DVD-ROMs and distribute them to consumers. DVD-ROMs store movies, music, huge databases, and complex soft ware (Figure 6-19).

To read a DVD-ROM, you must have a DVD-ROM drive or DVD player. Most DVD-ROM drives also can read audio CDs, CD-ROMs, CD-Rs, and CD-RWs.

A DVD-ROM uses one of three storage techniques. The first involves making the disc denser by packing the pits closer together. The second involves using two layers of pits. For this technique to work, the lower layer of pits is semitransparent so the laser can read through it to the upper layer. This technique doubles the capacity of the disc. Finally, some DVD-ROMs are double-sided. The storage capacities of various types of widely used DVD-ROMs are shown in the table in Figure 6-20. For a look at the next generation of disc storage, read Looking Ahead 6-2.

LOOKING AHEAO 6-2: Paper Discs Offer Increased Capacity

The next generation high-capacity optical storage media will be composed of 51 percent paper and will hold as much as 50 GB of data. These discs will store more than 13 hours of video, which is more than five times the 8.5 GB capacity of current DVD discs. This recording capacity will become increasingly important as consumers purchase more high- definition television products and desire to record and view movies, photos, and other digital content on these devices.

The products are expected to cost no more than a currently priced DVD disc when produced in mass quantities and will be based on Blu-Ray disc technology. Destroying unwanted or sensitive data will be easy: just cut the disc with scissors. For more information, visit scsite.com/dcf2e/ch6/looking and then click Paper Discs.

FIGURE 6-19 A DVD-ROM is an extremely high-capacity optical disc.

FIGURE 6-20 Storage capacities of DVD-ROMs.
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Recordable and Rewritable DVDs

Many types of recordable and rewritable DVD formats are available. DVD-R and DVD+R (DVD-recordable) allow users to write on the disc once and read (play) it many times. DVD-RW, DVD+RW, and DVD+RAM are three competing rewritable DVD formats. With DVD-RW and DVD+RW discs, a user can erase and record more than 1,000 times. To write on these discs, you must have a DVD-RW drive, a DVD+RW drive, or a DVD recorder.

DVD+RAM (DVD+random access memory) allows users to erase and record on a DVD+RAM disc more than 100,000 times. These discs can be read by DVD+RAM drives and some DVD-ROM drives and players.

As the cost of DVD technologies becomes more reasonable, many industry professionals expect that DVD eventually will replace all CD media.

Test your knowledge of pages 229 through 234 in Quiz Yourself 6-2.

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

1. A CD-RW is a type of optical disc on which users can read but not write (record) or erase.

2. A DVD-RAM is a single-session disc that stores digital versions of a single roll of film using a jpg file format.

3. DVDs have the same storage capacities as CD5.

4. Optical discs are written and read by mirrors.

5. Three competing rewritable DVD formats are DVD-RW, DVD+RW, and DVD÷RAM.

Quiz Yourself Online: To further check your knowledge of optical discs and various optical disc formats, visit scsite.com/dcf2e/ch6/quiz and then click Objectives 4 — 5.

TAPE

One of the first storage media used with mainframe computers was tape. Tape is a magnetically coated ribbon of plastic capable of storing large amounts of data and information at a low cost. Tape no longer is used as a primary method of storage. Instead, business and home users utilize tape most often for long-term storage and backup.

A tape drive reads and writes data and information on a tape. Although older computers used reel-to-reel tape drives, today’s tape drives use tape cartridges. A tape cartridge is a small, rectangular, plastic housing for tape (Figure 6-21). Tape cartridges that contain quarter-inch-wide tape are slightly larger than audiocassette tapes.

Business and home users sometimes back up personal computer hard disks to tape. Some personal computers have external tape units. Others have the tape drive built into the system unit. On larger computers, tape cartridges are mounted in a separate cabinet called a tape library.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click DVDs.

FAQ 6-3: What is a DVD/CD-RW drive?

It is a combination drive that reads DVD and CD media; it also writes to CD-RW media. This drive allows you to watch a DVD or burn a CD. For more information, visit scsite.com/dcf2e/ch6/faq and then click DVD/CD-RW Drives.
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Tape storage requires sequential access, which refers to reading or writing data consecutively. As with a music tape, you must forward or rewind the tape to a specific point to access a specific piece of data.

Floppy disks, Zip disks, hard disks, CDs, and DVDs all use direct access. Direct access means that the device can locate a particular data item or file immediately, without having to move consecutively through items stored in front of the desired data item or file. When writing or reading specific data, direct access is much faster than sequential access.

PC CARDS

A PC Card is a thin, credit-card-sized device that fits into a PC Card slot. Different types and sizes of PC Cards add storage, additional memory, fax/modem, networking, sound, and other capabilities to a desktop or notebook computer. PC Cards commonly are used in notebook computers (Figure 6-22).

Three kinds of PC Cards are avail able: Type I, Type II, and Type III (Figure 6-23). The advantage of a PC Card for storage is portability. You easily can transport large amounts of data, instructions, and information from one computer to another using a PC Card.

MINIATURE MOBILE STORAGE MEDIA

Miniature mobile storage media allow mobile users easily to transport digital images, music, or documents to and from computers and other devices. Many desktop computers, notebook computers, Tablet PCs, PDAs, digital cameras, music players, and smart phones have built-in ports or slots to hold miniature mobile storage media. For computers or devices without built-in slots, users insert the media in separate peripherals such as card reader/writers, which typically plug in a USB port, or devices such as digital photo viewers, which connect to a television port for on-screen picture viewing. Three types of miniature mobile storage media include flash memory cards, USB flash drives, and smart cards.

FIGURE 6-22 A PC Card in a notebook computer.

FIGURE 6-23 Various uses of PC Cards.
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Flash Memory Cards

Common types of flash memory cards include CompactFlash (CF), SmartMedia, Secure Digital (SD), xD Picture Card, and Memory Stick. The table in Figure 6-24 compares storage capacities and uses of these miniature mobile storage media. Depending on the device, manufacturers claim miniature mobile storage media can last from 10 to 100 years.

To view, edit, or print images and information stored on miniature mobile storage media, you transfer the contents to your desktop computer or other device such as a digital photo viewer. Some printers have slots to read PC Cards and flash memory cards. If your computer or printer does not have a built-in slot, you can purchase a card reader/writer, which is a device that reads and writes data, instructions, and information stored on PC Cards or flash memory cards. Card reader/writers usually connect to the USB port, FireWire port, or parallel port on the system unit. The type of card you have will determine the type of card reader/writer needed.

FIGURE 6-24 A variety of flash memory cards.

USB Flash Drives

A USB flash drive, sometimes called a pen drive, is a flash memory storage device that plugs in a USB port on a computer or mobile device (Figure 6-25). USB flash drives are convenient for mobile users because they are small and lightweight enough to be transported on a keychain or in a pocket. Experts predict that USB flash drives will become the mobile user’s primary storage device, eventually making the floppy disk obsolete because they have much greater storage capacities and are much more convenient to carry. Current USB flash drives have storage capacities up to 4 GB.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Flash Memory Cards.

FIGURE 6-25 A USB flash drive.
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Smart Cards

A smart card, which is similar in size to a credit card or ATM card (Figure 6-26), stores data on a thin micro processor embedded in the card. Smart cards contain a processor and have input, process, output, and storage capabilities. When you insert the smart card in a specialized card reader, the information on the smart card is read and, if necessary, updated. Uses of smart cards include storing medical records, vaccination data, and other health-care or identification information; tracking information such as customer purchases or employee attendance; storing a prepaid amount of money; and authenticating users such as for Internet purchases. Read At Issue 6-2 for a related discussion.

FAQ 6-4: Are some credit cards smart cards?

Yes. More than 60 million people around the world have the smart Visa card, which contains a microchip filled with their personal information. Credit card smart cards offer the consumer the convenience of using the card to make purchases in stores and online. In both cases, users simply swipe the card in a card reader. At home, the card reader is aft ached to the home computer. For more information, visit scsite.com/dcf2e/ch6/faq and then click Credit Card Smart Cards.

FIGURE 6-26 A smart card and smart card reader.

For more information, visit scsite.com/dcf2e/ ch6/weblink and then click Smart Cards.

AT ISSUE 6-2: Should the World Become a Cashless Society?

Do you toss your loose change in a jar with the hopes of making a special purchase with the savings someday? Futurists predict that this practice may one day go the way of making purchases with silver and gold. Some forecasters say that the world is moving toward a cashless society. One form of payment that could end the need for cash is the smart card, which can store a dollar amount on a thin micro processor and update the amount whenever a transaction is made. Advocates claim that smart cards would eliminate muggings and robberies, make it difficult to purchase illegal goods, and reduce taxes by identifying tax cheats. Smart cards already are common in Europe, but many Americans cite privacy concerns as reasons to avoid them. In a recent survey, most Americans said that they would not use a smart card even if privacy was guaranteed. A cash purchase usually is anonymous. Yet, a smart card purchase preserves a record of the transaction that could become available to other merchants, advertisers, government agencies, or hackers. Considering the advantages and disadvantages, should the world become a cashless society? Why or why not? Would you be comfortable using a smart card instead of cash? Why?
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MICROFILM AND MICROFICHE

Microfilm and microfiche store microscopic images of documents on roll or sheet film. Microfilm is a 100- to 215-foot roll of film. Microfiche is a small sheet of film, usually about 4 inches by 6 inches. A computer output microfilm recorder is the device that records the images on the film. The stored images are so small that you can read them only with a microfilm or microfiche reader (Figure 6-27).

Applications of microfilm and microfiche are widespread. Libraries use these media to store back issues of newspapers, magazines, and genealogy records. Large organizations use microfilm and microfiche to archive inactive files. Banks use them to store transactions and canceled checks. The U.S. Army uses them to store personnel records.

The use of microfilm and microfiche provides a number of advantages. They greatly reduce the amount of paper firms must handle. They are inexpensive and have the longest life of any storage media (Figure 6-28).

FIGURE 6-27 Images on microfilm can be read only with a microfilm reader.

FIGURE 6-28 Microfilm is the medium with the longest life.

ENTERPRISE STORAGE

A large business, commonly referred to as an enterprise, has hundreds or thousands of employees in offices across the country or around the world. Enterprises use computers and computer net works to manage and store huge volumes of data and information about customers, suppliers, and employees.

To meet their large-scale needs, enterprises use special hardware geared for heavy use, maxi mum availability, and maximum efficiency. One or more servers on the network have the sole purpose of providing storage to connected users. For high-speed storage access, entire networks are dedicated exclusively to connecting devices that provide storage to other servers. In an enterprise, some storage systems can provide more than 185 terabytes (trillion bytes) of storage capacity. CD-ROM servers and DVD-ROM servers hold hundreds of CD-ROMs or DVD-ROMs.

An enterprise’s storage needs usually grow daily. Thus, the storage solutions an enterprise chooses must be able to store its data and information requirements today and tomorrow. Read At Issue 6-3 for a related discussion.
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PUTTING IT ALL TOGETHER

Many factors influence the type of storage devices you should use: the amount of data, instructions, and information to be stored; the hardware and software in use; and the desired cost. The table in Figure 6-29 outlines several suggested storage devices for various types of computer users.

AT ISSUE 6-3
: Who Is Looking at Your Medical Records?

A medical transcriber based in Pakistan and hired by a U.S. medical center threatened to post private medical records to the Internet if she was not paid more. With the widespread use of computers and an explosion in data storage capacity around the world, private information, such as medical records, requires increased diligence by companies, governments, and individuals to maintain this privacy. Updates to the Health Insurance Portability and Accountability Act (HIPAA) effective in 2003 set rigorous standards for medical record privacy. The law, however, still leaves much of your medical information at risk. The law does not cover financial records, education records, or employment records — each of which may contain medical information about you. Your medical information also may be examined by insurance companies, government agencies, the Medical Information Bureau (MIB), employers, and the courts. You also inadvertently may pass on medical information to direct marketers when you participate in informal health screenings or surveys. Some people have found that discussing medical conditions via Internet chat rooms or newsgroups has resulted in unwanted attention, and they later regret the disclosures. You can limit the amount of information available about you by discussing confidentiality with your medical providers and by requesting additional restrictions when you sign waivers to release your medical records, such as when applying for a job or applying for insurance. Should more limits be placed on what other peo ple can do with your medical information? Why or why not? What are the advantages of increased access to medical records? What are the disadvantages?

FIGURE 6-29 Recommended storage devices for various users.

Test your knowledge of pages 234 through 239 in Quiz Yourself 6-3.

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

1. A USB flash drive is a flash memory storage device that plugs in a parallel port on a computer or mobile device.

2 CompactFlash and Memory Sticks are two types of flash memory cards

3 Microfilm and microfiche have the shortest life of any storage media

4 Tape storage requires direct access which refers to reading or writing data consecutively

Quiz Yourself Online To further check your knowledge of tape PC Cards miniature mobile storage media and microfilm and microfiche visit scsite com/dcf2e!ch6/quiz and then click Objectives 6 — 8

CHAPTER SUMMARY

Storage holds data, instructions, and information, which includes pictures, music, and videos, for future use. Users depend on storage devices to provide access to their storage media for years and decades to come.

This chapter identified and discussed various storage media and storage devices. Storage media covered included floppy disks, Zip disks, internal hard disks, portable hard disks, CD-ROMs, recordable and rewritable CDs, DVD-ROMs, recordable and rewritable DVDs, tape, PC Cards, flash memory cards, USB flash drives, smart cards, and microfilm and microfiche.

Career Corner: Computer Technician

The demand for computer technicians is growing in every organization and industry. For many, this is the entry point for a career in the computer/information technology field. The responsibilities of a computer technician, also called a computer service technician, include a variety of duties. Most companies that employ someone with this title expect the technician to have basic across-the-board knowledge of concepts in the computer electronics field. Some of the tasks are hardware repair and installation; software installation, upgrade, and configuration; and troubleshooting client and/or server problems. Because the computer field is rapidly changing, technicians must work to remain abreast of current technology and become aware of future developments. Computer technicians generally work with a variety of users, which requires expert people skills, especially the ability to work with groups of nontechnical users.

Most entry-level computer technicians possess the A÷ certification. This certification attests that a computer technician has demonstrated knowledge of core hardware and operating system technology including installation, configuration, diagnosing, preventive maintenance and basic networking that meets industry standards and has at least six months of experience in the field. The Electronics Technicians Association also provides a Computer Service Technician (CST) certification program.

Because this is an entry-level position, the pay scale is not as high as other more demanding and skilled positions. Individuals can expect an average annual starting salary of around $28,000 to $42,000. Companies pay more for computer technicians with experience and certification. For more information, visit scsite.com! dcf2e!ch6!careers and then click Computer Technician.
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COMPANIES ON THE CUTTING EDGE

Maxtor

Information Storage Supplier

Computer-industry experts predict that 68 million hard disks will be needed for consumer electronic applications by 2007. Maxtor is poised to meet the demands of this rapidly growing market with its hard disks manufactured for the digital video recorder/personal video recorder (DVR/PVR) market.

Maxtor is a leading manufacturer of hard disks and storage solutions for desktop computers, high-performance servers, and consumer electronics, including digital video recorders and game consoles. Its wholly owned subsidiary, MMC Technology, manufactures nearly 50 million disks each year.

Maxtor’s 250 GB OneTouch external hard disk was honored as the “Product of the Year” by CRN magazine and received a World Class Award from PC World in 2004. For more information, visit scsite.com/dcf2e/ch6/companies and then click Maxtor.

SanDisk Corporation 

World’s Largest Flash Memory Card Supplier

The next time you buy milk at the grocery store or shampoo at the drug store, you might want to purchase a flash memory card for your digital camera, too. SanDisk Corporation products can be found in more than 10,000 retail stores across the United States, including Rite Aid and Kmart.

With retail sales of flash memory cards soaring, SanDisk executives believe consumers buy multiple flash memory cards to store their digital photographs in much the same manner as they formerly stored film negatives in shoe boxes. They also prefer to take a separate flash memory card to digital photo processing centers, which produce high-quality prints.

SanDisk also designs, develops, and manufactures USB flash drives and readers, Memory Sticks, and Wi-Fi cards. For more information, visit scsite.com/dcf2e/ ch6/companies and then click SanDisk.

TECHNOLOGY TRAILBLAZERS

Al Shugart 

Storage Expert

Al Shugart enjoys fixing broken items and developing new technology. The day after receiving his bachelor’s degree in 1951, he went to work at IBM to repair broken machines. IBM then promoted him to supervisor of the product development team that developed the first removable rigid read/write disk drive.

He left IBM in 1969 and went to work as vice president of product development for Memorex. In 1973, he started Shugart Associates, a pioneer in the manufacture of floppy disks. Six years later he and some associates founded Seagate Technology, Inc., which is a leader in designing and manufacturing storage products.

Today he serves as president, chairman, and CEO of Al Shugart International, a venture capital firm in California. For more information, visit scsite.com/dcf2e/ch6/people and then click Al Shugart.

Mark Dean

IBM Inventor

The next generation of IBM’s hardware and software might be the work of Mark Dean. As vice president of IBM’s Almaden Research Center lab in California, Dean is responsible for developing innovative products.

His designs are used in more than 40 million personal computers manufactured each year. He has more than 40 patents or patents pending, including four of the original seven for the architecture of the original personal computer.

Dean joined IBM in 1979 after graduating at the top of his class at the University of Tennessee. Dean earned his Ph.D. degree at Stanford, and he headed a team at IBM that invented the first CMOS microprocessor to operate at 1 gigahertz (1,000 MHz). For more information, visit scsite.com/dcf2e/ch6/people and then click Mark Dean.

CHAPTER 6

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/ch6/forum and post your thoughts or questions.

1. What Are the Characteristics of Magnetic Disks?

Magnetic disks use magnetic particles to store items such as data, instructions, and information, which includes pictures, music, and videos, on a disk’s surface. They store data and instructions in tracks and sectors. Three types of magnetic disks are floppy disks, Zip disks, and hard disks.

2. How Are Floppy Disks and Zip Disks Different?

A floppy disk is a portable, inexpensive storage medium that consists of a thin, circular, flexible plastic Mylar film with a magnetic coating enclosed in a square-shaped plastic shell. A floppy disk drive is a device that reads from and writes on a floppy disk. Floppy disks store data in tracks and sectors. The actual number of available bytes on a floppy disk is 1,474,560.

A Zip disk is a type of portable magnetic media that can store 100 MB to 750 MB of data. These large capacities make it easy to transport many files or large items. Another popular use of Zip disks is to make a backup, or duplicate, of a file, program, or disk that you can use in case the original is lost, damaged, or destroyed.

3. What Are the Characteristics of a Hard Disk?

A hard disk is a storage device that contains one or more inflexible, circular platters that store data, instructions, and information. A platter is made of aluminum, glass, or ceramic and is coated with a material that allows items to be recorded magnetically on its surface. Each platter has two read/write heads, one for each side. The location of a read/write head often is referred to by its cylinder. A cylinder is the vertical section of a track that passes through all platters. While the computer is running, the platters rotate at 5,400 to 15,000 revolutions per minute (rpm), which allows nearly instant access to all tracks and sectors on the platters. The spinning creates a cushion of air between the platters and the read/write heads. A head crash occurs when a read/write head touches the surface of a platter, usually resulting in a loss of data.

Visit scsite.com/dcf2e/ch6/quiz or click the Quiz Yourself button. Click Objectives 1 - 3.

4. What Are the Characteristics of Optical Discs?

An optical disc is a type of storage media that consists of a flat, round, portable disc made of metal, plastic, and lacquer. Optical discs store items by using microscopic pits (indentations) and lands (flat areas). A high-powered laser light creates the pits, and a lower-powered laser light reads items by reflecting light through the bottom of the disc.

5. What Are the Various CD and DVD Formats?

A CD-ROM is an optical disc that users can read but not write (record) or erase. A Picture CD stores digital versions of a single roll of film. A CD-R is a multisession disc on which users can write, but not erase. A CD-RW is erasable. A DVD-ROM is an extremely high-capacity disc which users can read but not write or erase. Recordable and rewritable DVD formats include DVD-R, DVD+R, DVD-RW, and DVD+RW.

Visit scsite.com/dcf2e/ch6/quiz or click the Q Yourself button. Click Objectives 4 —5.
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6. How Is Tape Used?

Tape is a magnetically coated ribbon of plastic capable of storing large amounts of data and information at a low cost. A tape drive reads and writes data and information on tape. Businesses and home users sometimes back up personal computer hard disks to tape.

7. What Are PC Cards and Other Types of Miniature Mobile Storage Media?

A PC Card is a thin, credit-card-sized device that fits into a PC Card slot to add storage or other capabilities to a desktop or notebook computer. Tablet PCs, PDAs, digital cameras, music players, and smart phones use some form of miniature mobile storage media to store digital images, music, or documents. Common types of miniature flash memory cards include CompactFlash (CF), SmartMedia, Secure Digital (SD), xD Picture Card, and Memory Stick. A USB flash drive is a flash memory storage device that plugs in a USB port on a computer or mobile device. A smart card, which is similar in size to a credit card, stores data on a thin microprocessor embedded in the card.

8. How Are Microfilm and Microfiche Used?

Microfilm is a 100- to 215-foot roll of film. Microfiche is a small sheet of film, usually about 4 inches by 6 inches. Libraries use microfilm and microfiche to store back issues of newspapers, magazines, and records; large organizations use them to archive inactive files; banks use them to store transactions and canceled checks; and the U.S. Army uses them to store personnel records.

Visit scsite.com/dcf2e/ch6/quiz or click the Quiz Yourself button. Click Objectives 6 — 8.

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/ch6/terms. See an example of and a definition for each term, and access current and additional information about the term from the Web.

access time (222)

backup (223)

burning (232)

capacity (222)

card reader/writer (236)

CD-R (232)

CD-R drive (232)

CD-ROM (231)

CD-ROM drive (231)

CD-RW (232)

CD-RW drive (232)

CompactFlash (CF) (236)

computer technician (240)

disk controller (227)

diskette (223)

DVD+RW (234)

DVD-ROM (233)

DVD-ROM drive (233)

DVD-RW (234)

external hard disk (227)

floppy disk (223)

floppy disk drive (223)

hard disk (224)

magnetic disks (222)

Memory Stick (236)

microfiche (238)

microfilm (238)

online storage (228)

optical disc (229)

PC Card (235)

Picture CD (232)

reading (222)

removable hard disk (227)

secondary storage (221)

Secure Digital (SD) (236)

smart card (237)

SmartMedia (236)

storage device (222)

storage medium (221)

tape (234)

tape drive (234)

USB flash drive (236)

write-protect notch (223)

writing (222)

xD Picture Card (236)

Zip disk (223)

Zip drive (223)
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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. Storage holds data, instructions, and information for future use. (220)

_____ 2. A storage medium is the physical material on which a computer keeps data, instructions, and information. (221)

_____ 3. A sector is a narrow recording band that forms a full circle on the surface of the disk. (222)

_____ 4. A floppy disk is a portable storage medium. (223)

_____ 5. On a floppy disk, if the write-protect notch is open, the drive can write on the floppy disk. (223)

_____ 6. A typical hard disk contains only one platter. (225)

_____ 7. An external hard disk is a separate, free-standing hard disk that connects with a cable to a port on the system unit. (227)

____ 8. A CD-ROM can be read from and written to any number of times. (231)

_____ 9. Ripping is the process of copying a song from an audio CD and converting it to a digital format. (232)

_____ 10. Direct access means that the device locates a particular data item by moving consecutively through the items stored.

(235)

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

1. On a floppy disk, if the write-protect notch is closed, the floppy disk drive ______. (223)

a. can write on but cannot read from the floppy disk

b. can write on and read from the floppy disk

c. can read from but cannot write on the floppy disk

d. cannot read from or write on the floppy disk

2. A Zip disk can store from _______ of data. (223)

a. 1OMBto75MB

b. 100MBto75OMB

c. 1OGBto75GB

d. 100GBto75OGB

3. The storage capacity of the average hard disk is _______ that of a standard floppy disk. (224)

a. less than half

b. about the same as

c. more than 40,000 times

d. more than 400,000 times

4. Users subscribe to an online storage service to _______ (228)

a. access files from any computer that has Internet access

b. allow others to access files

c. store offsite backups of data

d. all of the above

5. A storage technique that a DVD-ROM uses to achieve a higher storage capacity than a CD-ROM is _______. (233)

a. making the disc denser by packing the pits closer together

b. using two layers of pits

c. using both sides of the disc

d. all of the above

6. ________ storage requires sequential access. (235)

a. Hard disk

b. Tape

c. Floppy disk

d. CD

7. A ______ is a memory storage device that plugs in a USB port on a computer or mobile device. (236)

a. PC Card

b. USB flash drive

c. card reader/writer

d. Memory Stick

8. Microfilm and microfiche _______. (238)

a. greatly increase the amount of paper firms must handle

b. are expensive

c. have the longest life of any storage media

d. all of the above

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

_______ 1. online storage (228)

_______ 2. CD-ROM (231)

_______ 3. PC Card (235)

_______ 4. smart card (237)

_______ 5. microfilm (238)

a. Web service that provides storage to computer users for a monthly fee

b. 100- to 215-foot roll of film that stores microscopic images of documents

c. thin, credit-card sized device that fits into a PC Card slot

d. portable, large-capacity magnetic medium that can store from 100 MB to 750 MB of data

e. stores data on an embedded microprocessor with input, process, and output capabilities

f. optical disc that stores data, instructions, and information
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Short Answer
Write a brief answer to each of the following questions

1 What is access time? __________  How does the access time of storage devices compare with access time of memory? __________

2 Why is a floppy disk considered a portable storage medium? __________ What is a floppy disk drive? __________

3 Why is a hard disk inside the system unit sometimes called a fixed disk? __________ What are the different types of portable hard disks? ___________

4 How is a single-session disc different from a multisession disc? ___________ What is a CD_RW? ___________

5. How is sequential access different from direct access? ___________ When reading or writing specific data, which type of access is faster? ____________

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

1. Data and information backup is as important for people with personal computers as it is for companies. Develop a report detailing what your group would consider to be the ideal backup system and required devices for the following scenarios: (1) a home computer for personal use, (2) a computer used in a home-based business, (3) a small business with 6 to 8 computers (4) a business or organization with up to 100 computers and (5) a business or organization with more than 100 computers Include information that supports why you selected the particular options Develop a PowerPoint presentation to share the information with your 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/ch6/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/ch6/forum.

1. Journaling Respond to your readings in this chapter by writing at least one page about your reactions, evaluations, and reflections about using t e For example, have you used USB flash drives, smart cards, or Zip disks? How do you care for your floppy disks? Have you ever encountered a corrupt floppy disk? What is the storage capacity of your school, office, or home computer’s hard disk? Do you clean your CDs and DVDs? Have you copied a CD or DVD? 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 that follow. Copy and paste the Web address from the Web page where you found the answer. Some questions may have more than one answer. If required, submit your answers to your instructor. (1) What are the three different laser powers used in a CD-rewritable recorder? How do two of the powers affect the recording layer? During writing, to what temperature does the laser beam selectively heat areas of the recording material? (2) Daniel Bernoulli’s principle has many practical applications. Describe two of them, and then explain how Iomega used the principle in its Bernoulli drive. (3) What is the Red Book standard? (4) What is the function of a hard disk’s actuator? (5) What is a real density? What unit of measurement is used to describe this density?

3. Search Sleuth Many computer users search the World Wide Web by typing words in the search text box, and often they are overwhelmed when the search engine returns thousands of possible Web sites. You can narrow your search by typing quotation marks around phrases and by adding words that give details about the phrase. Go.com is a Web portal developed by the Walt Disney Internet Group. It features a search engine, the latest ABC news and ESPN sports stories, stock market quotes, weather forecasts, maps, and games. 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 Search for text box at the top of the page. Type hard disk in the box. How many search results are returned that are not sponsored links? (2) Type “hard disk” in the Search for box. How many search results are returned that are not sponsored links? (3) Scroll down to the bottom of the page and then type “access time” in the text box to search within the “hard disk” results and narrow your results. How many search results are returned that are not sponsored links? (4) Review the Hard Disks section of your textbook for additional words that give details about this device. Perform two more searches with these words. Review your search results and then write a 50-word summary of your findings.
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LEARN HOW TO

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

LEARN HOW TO 1: Maintain a Hard Disk

A computer’s hard disk is used for the majority of storage requirements. It is important, therefore, to ensure that each hard disk on a computer is operating at peak efficiency, both to effectively use the storage space available and to make disk operations as fast as possible.

Three tasks that maximize disk operations are detecting and repairing disk errors by using the Check Disk utility program; removing unused or unnecessary files and folders by using the Disk Cleanup utility program; and, consolidating files and folders into contiguous storage areas using the Disk Defragmenter utility program. Defragmenting allows your system to access stored files and folders more efficiently.

A. Check Disk

To detect and repair disk errors using the Check Disk utility program, complete the following steps:

1. Click the Start button on the Windows taskbar and then click My Computer on the Start menu.

2. When the My Computer window opens, right-click the hard disk

3. In the Properties dialog box, if necessary click the Tools tab. The Tools sheet contains buttons to start the Check Disk program, the Defragment program, and the Backup program (Figure 6-30).

4. Click the Check Now button. The Check Disk dialog box is displayed. 

5. To do a complete scan of the disk and correct any errors that are found, place a check mark in the Scan for and attempt recovery for bad sectors check box, and then click the Start button. Four phases of checking the disk will occur. While the checking is in progress, the disk being checked cannot be used for any purpose whatsoever; furthermore, once it has started, the process cannot be stopped.

6. When the four phases are complete (this may take more than one-half hour, depending on the size of the hard disk and how many corrections must occur), a dialog box is displayed with the message, Disk Check Complete. Click the OK button in the dialog box to complete the disk check.

B. Cleanup Disk After checking the disk, your next step can be to clean up the disk by removing any programs and data that are not required for the computer. To do so, complete the following steps:

1. Click the General tab (Figure 6-30) in the disk drive Properties dialog box to display the General sheet. 

2. Click the Disk Cleanup button in the General sheet. 

3. The Disk Cleanup dialog box is displayed and contains a message that indicates the amount of space that can be freed up is being calculated. 

4. After the calculation is complete, the Disk Cleanup dialog box specifies the amount of space that can be freed up and the files to delete, some of which are checked automatically (Figure 6-31). Select those items from which you wish to delete files.

5. Click the OK button in the Disk Cleanup dialog box.

6. A dialog box asks if you are sure you want to perform these actions. Click the Yes button. The Disk Cleanup dialog box illustrates the progress of the cleanup. When the cleanup is complete, the dialog box closes.
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C. Defragment Disk

After removing all the unnecessary files from the hard disk, the next step in disk maintenance is to defragment all the files on the disk. When a file is stored on disk, the data in the file sometimes is stored contiguously, and other times is stored in a noncontiguous manner. The greater the amount of data on a disk, the more likely files will be stored noncontiguously. When a file is stored in a noncontiguous manner, it can take significantly longer to find and retrieve data from the file. Therefore, one of the more useful utilities to speed up disk operations is the defragmentation program, which combines all files so that no files are stored in a noncontiguous manner. To use the defragmentation program, complete the following steps:

1. If necessary, click the Tools tab in the Properties dialog box for the hard disk to be defragmented.

2. Click the Defragment Now button in the Tools sheet. The Disk Defragmenter window opens (Figure 6-32). This window displays the hard disks on the computer and shows the size and amount of free space for each disk. During defragmentation, the Estimated disk usage before defragmentation area and the Estimated disk usage after defragmentation area display the layout of the data on the disk. If you click the Analyze button, the disk will be analyzed for its data layout but defragmentation will not occur.

3. Click the Defragment button. The defragmentation process begins. The amount
Disk Defragmenter window of processing completed is shown on the status bar at the bottom of the window. The defragmentation process can consume more than one hour in some cases, depending on the size of the hard disk and the amount of processing that must occur. You can pause
 or stop the operation at any time by clicking
the Pause or Stop button in the Disk Defragmenter window.

4. When the process is complete, the Disk Defragmenter dialog box displays the message, Defragmentation is complete for (C:). Click the View Report button to see a complete report about the hard disk, including items such as size, used space, free space, number of files and folders on the disk, and other information.

5. Click the Close button to close the Disk Defragmenter dialog box. 

Proper disk maintenance is critically important so disk operation is as efficient as possible.

Exercise

Caution: The exercises for this chapter that require the actual disk maintenance are optional. If you are performing these exercises on a computer that is not your own, obtain explicit permission to complete these exercises. Keep in mind that these exercises can require significant computer time and the computer may be unusable during this time.

1. Display the Properties dialog box for a hard disk found on the computer. Display the Tools sheet. Click the Check Now button and then place a check mark in the Scan for and attempt recovery for bad sectors check box. Click the Start button. How long did it take to complete the check of the hard disk? Were any errors discovered and corrected? Submit your answers to your instructor.

2. Display the Properties dialog box for a hard disk found on the computer. Display the General sheet. What is the capacity of the hard disk? How much space is used? How much free space is available? Click the Disk Cleanup button. How much space can be freed up if you use the Disk Cleanup program? Click the OK button to clean up the disk. How long did it take to perform the disk cleanup? Submit your answers to your instructor.

3. Display the Properties dialog box for a hard disk found on the computer. Display the Tools sheet. Click the Defragment Now button. In the Disk Defragmenter window, click the Analyze button. Does the hard disk need to be defragmented? Click the View Report button. How many files are stored on the disk? What is the average size of the files stored on the disk? If necessary, click the Defragment button in the Analysis Report window. How long did defragmentation require? 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/ch6/learn.

1. At the Movies — Repair Your CD Scratches

To view the Repair Your CD Scratches 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. Just because your favorite CD has a few scratches is no reason to toss it. There are a few options to help you keep those scratched CDs playing longer and smoothly. How does resurfacing work to restore your scratched CDs? What common household product can be used to repair a CD?

2. Student Edition Labs — Maintaining a Hard Drive

Click the number 2 button. When the Student Edition Labs menu appears, click Maintaining a Hard Drive 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 in this chapter by playing the Shelly Cashman Series version of this popular game. Directions about how to play the game will be displayed. When you are ready to play, click the Play button. Submit your score to your instructor.

6. Student Edition Labs — Managing Files and Folders

Click the number 6 button. When the Student Edition Labs menu appears, click Managing Files and Folders 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 219 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.

