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Learning Objectives

1. Understand how data is represented to a computer.

2. l|dentify several types of input devices and explain their
functions.

3. Explain the functions of the primary hardware components
found inside the system unit, namely the motherboard, the
CPU, and the memory.

4. List several output devices and explain their functions.
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Learning Objectives

5. Understand the difference between storage and memory, as
well as between a storage device and a storage medium.

6. Name several types of storage systems and explain the
circumstances under which they are typically used.

7. Describe the purpose of communications hardware.

8. Understand basic software concepts and commands.
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Overview

* This chapter covers:
— What data is and how it is represented to a computer
— The hardware that makes up a computer system

— Various types of hardware used for input, processing,
output, storage, and communications

— Some basic software concepts and operations
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Digital Data Representation

* Most digital computers are binary computers
— Understand only two states, off and on
— Off and on are represented by the numbers 0 and 1

* All data processed by a binary computer must be in binary
form

 The computer translates input into the form needed by the

computer and translates output into the form needed by the
user
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Digital Data Representation

e Bits and Bytes 3t
— Bit Jj
. . (100110000,
* Smallest unit of data a binary 7
computer can recognize Byte
. A imat
* Typically represented by 1s and Os Mbbreviation Size
. (r - . e KB 1 thousand bytes
* Derived from the term “binary digits L 1 iyt
Hhon bytes
* Generally grouped together to form g™ 1 trillion bytes
. 5| FB 1,000 terabytes
larger pieces of data =| e8 1,000 petabtyes
EB(ZB 1,000 exabytes
— Byte = | YB 1,000 zettabytes
(=]
o Eight bits FIGURE 2-1

* Prefixes are used to represent larger
amounts of data (KB, MB, etc.)
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Digital Data Representation

 Numbering Systems and Coding Systems
— Numbering system
* Way of representing numbers

* Decimal numbering system use ten symbols (0-9) to
represent all possible numbers

e Binary numbering system uses only two symbols (0 and
1) to represent all possible numbers

* In both systems, the position of each digit determines
the power, or exponent, to which the base number (10
for decimal or 2 for binary) is raised
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Digital Data Representation

— Coding system
* Used to represent text-based data

* ASCIl (American Standard Code for Information
Interchange)

— Traditionally used with personal computers
— 7-digit (7-bit) code

» Several different 8-bit extended versions of
ASCI| contain additional symbols not included in
the 7-bit ASCII code

» An 8-bit code can represent 256 characters

— Limited to only the Latin alphabet used with the
English language
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Digital Representation of Data

 Unicode

— Universal standard used to represent text-based
data written in any ancient or modern
language

— Uniquely identifies each character using Os and 1s,
regardless of which language, program, or
computer is being used

— Longer code—1 to 4 bytes (8 to 32 bits) per
character

— Can represent over one million characters
— Can be used worldwide with consistent results
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Digital Representation of Data

‘ CHARACTER
0

ASCII
00110000

00110001

00110010

00110011

00110100

00110101

01000001

01000010

01000011

01000100

01000101

01000110

00101011

00100001

=4+ MmO 0 Mo | | oSk |-

12013 Cangage Learning

00100011
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Some xtended

ASCI code
examples.

g & W

GHINESE

e ® K

AMHARIC

GREEK

TIBETAN

FIGURE 2-3

HEBREW

Unicode. Many

characters, such
as thase, can ba

reprasantad by Unicoda

but not by ASCII.

©F0 T Cengage Learning
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Input Hardware

* |nput Device

— Any piece of hardware used to perform
data input

 Keyboard
— Used to type data into a computer FIGURE 2-4
— Can be integrated, wired, or wireless

i : i"’?""_ ¥ T\.
—_ |
Nearly always used with desktop and I lnna.n ........ |

N e
e l

notebook computers

— Many mobile phones have an
integrated keyboard
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Input Hardware

FUNCTION KEYS KEYBOARD DISPLAY ENTER KEY BACKSPACE KEY ALPHANUMERIC KEYS
Perform a different Displays images, videos, Used to enter commands Erases one Usually arranged in
commanq or communication and into the computer, end character to the the same order as the
function in each gaming data, etc. paragraphs, and insertblank ~ leftof the keys on a standard
program designed lines in documents. insertion point. typewriter.
TAB KEY to use them.
Moves to the
next tab location. MEDIA KEY_S
Control music,
videos, and images.
CAPS LOCK KEY FIGURE 2-5
Turns all caps on or off. SCROLL WHEEL
Scrolls through
documents.
WINDOWS KEY
Opens the Windows INSERT KEY
Start menu. \ Toggles between
inserting text and
typing over text in
USER PROGRAMMABLE
KEYS many programs.
Perform functions as
defined by the user. NUMERIC KEYPAD
Used to efficiently enter
numerical data.
CONTROL AND
ALTERNATE KEYS SPACE BAR SHIFT KEY DELETE KEY ARROW KEYS PAGE UP AND
Used in combination Enters a blank Produces uppercase Deletes one character Move the cursor PAGE DOWN KEYS
with other keys to space. letters and symbols on to the right of the around a document Move up or down
enter commands into the upper part of certain insertion point. without disturbing one page or screen
the computer. keys when the Caps existing text. in most programs.
Lock key is not on.

Understanding Computers in a Changing Society, 5t Edition
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Input Hardware

* Pointing Devices

— Used to select objects, issue commands, etc. by pointing to
and selecting objects

— Two most common are the mouse and the pen stylus
— Mice
* Nearly always used with desktop computers; can be
used with notebook computers
— Most are either optical or laser mice

— Used to start programs; open, move around, and
edit documents; draw or edit images
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Input Hardware

POINT DRAG-AND-DROP
Move the mouse until the Q When the mouse pointer is
mouse pointer is at the desired —— over the appropriate object,
location on the screen. press and hold down
thE |Eﬂ mouse I:lul-tl:ln" El{?lll-ll:!fnil:mm'
GUGE Ijraﬂ thE DDJEI'-:I: tl:l " I:-i:l!r:{ltlllll.‘-u. |
Press and release the proper location
the left mouse button. on the screen by
maoving the mouse, and
. then drop the object by
El!EE;IETEJEI:Ij-IFI;TEESE éﬂﬁ% releasing the mouse button. E
the right mouse button. Q -fsﬁrﬁv E
SCROLL WHEEL/BUTTON =
DOUBLE-CLICK If your mouse has a ﬂb E
Press and release the wheel or button on top, —]F
left mouse button twice, =clic use it to scroll through the =
in rapid succession. W displayed document. E
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Input Hardware

FIGURE 2-7

- PGﬂS/StYlUSES Examples of digital

el uUse.

e Used to select items and/or
write electronically on the ‘
screen

* Can be used with
personal computers,
mobile devices, and R —
tablet computers

* Increasing used for
photography, graphic
design, animation, and
document processing

Courtesy Intermec Technologies

Courtesy Wacom Technology Corp.

GRAPHICS TABLETS SIGNATURE CAPTURE DEVICES

Understanding Computers in a Changing Society, 5t Edition 15

Courtasy Motion Computing

Courtesyof NCRComporation



Input Hardware

— Touch Screens

* Becoming common with personal computers, mobile
phones, and other mobile devices

* Also used in consumer kiosks and POS systems
* Many are multi-touch
* Convenient for most users

* Not accessible for blind individuals and those with
limited mobility

Other pointing devices

— Control buttons and wheels, touch pads, and
gaming devices
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Input Hardware

g
E
5 :
] i
8 8
TOUCH SCREENS FIGURE 2-8
Commonly found on mobile devices and are increasingly being used with many types of Examples of other
computers today. common pointing
devices.

5 E
B ]
g ;:
S B
a 5
z g
g =
3
CONTROL BUTTONS TOUCH PADS
Commonly found on portable digital media Commonly found on notebook and netbook
players and other consumer devices. computers.

Understanding Computers in a Changing Society, 5t Edition
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Input Devices

e Scanners, Readers, and Digital Cameras
— Scanners and Readers

* Used to capture data from a source document and
input it into the computer

 Commonly called optical scanners
* Documents input as a single graphical image

— Editing text within the image requires the use of
OCR software in conjunction with the scanner

Flatbed scanner is the most common

* Portable scanners used to capture text and other data
while on the go
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Input Devices

e Resolution

— Quality of
scanned images

— Usually
measured in

dpi—number of
dots per inch

FIGURE 2-9

Scanners and
readers transform
data from physical
form to aigital form.

Courtesy, Hewlettfackard Company
Courtesy of Matorok Solutiors

PORTABLE BARCODE READERS
Used to read barcodes when portability is needed.

FLATBED SCANNERS

Used to input photos, sketches, slides, book
pages, and other relatively flat documents into
the computer.

Caunssyllrlenra: Tchnokgies
@iS tockphot o.com/Sami Suni

RFID READERS BIOMETRIC READERS

Used to read RFID tags, such as the portal RFID Used to control access to facilities or computer
reader shown here that reads all of the RFID tags systems, such as to the notebook computer shown
on a palette at one time, as it passes between here.

the readers.
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Input Devices

 Barcode Readers

— Reads barcodes, which are optical codes that
represent data

— Most common barcodes are UPC labels and ISBN
numbers

— Businesses and organizations can create custom
barcodes for unique needs

» FedEx, UPS, USPS
» Hospitals, researchers, law enforcement
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Input Devices

* RFID (radio frequency identification) Readers

— RFID is technology stores, reads, and transmits data
found in RFID tags

— RFID tags can be attached to many different types
of objects and are read by radio waves

— Data in the tags can be unique so that each item
containing an RFID tag can be individually identified

— Growth in retail industry has been slower than
expected due to cost constraints and
privacy/security issues
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Input Devices

e Biometric Readers

— Read biometric data (measurable biological
characteristics)

» Fingerprints, hand geometry, face, iris, voice

— Can be stand alone or built into another piece of
hardware

— Other types of readers
» Optical mark readers
» Optical character readers
» Magnetic ink character recognition readers
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Input Devices

— Digital Cameras

e Record images on digital
storage media such as flash
memory cards, hard drives,
DVD discs, etc.

* Digital still cameras

 Digital video cameras
— Digital camcorders
— PC video cameras

» Used for Web cams,
videoconferencing,

video phone calls, etc.

Understanding Computers in a Changing Society, 5t Edition

Digital cameras typically Most cameras use removable
let you display and erase storage media in addition to,
images. or instead of, built-in storage.

maggee Shuttarstock.com IrhissShut ersto ok com; W o/
Shutte ook com Cowtesy of Kingeon Techrology Company, Ine.

DIGITAL STILL CAMERAS
Typically store photos on flash memory media.

Courtesy of Sony HectronicsInc.

DIGITAL CAMCORDERS
Typically store video on a built-in hard drive (as in
this camera) or on DVD discs.
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Input Devices

e Other Input Devices
— Microphones and headsets
* Used for voice input
— Commands, dictation, podcasts, etc.
— MIDI keyboards
* Used to input original music
— Adaptive input devices
* Designed for users with physical disabilities
— Ergonomic input devices
* Designed to lessen the physical effects of computer use
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Processing Hardware and
Other Hardware Inside the

System Unit

e System Unit
— Main case of the computer
— Components
* Processing hardware, storage devices
* Power supply, cooling fan
* Interfaces used to connect peripheral devices
* The Motherboard
— The main circuit board inside the system unit

— All devices used with a computer connect in one way or
another to the motherboard (directly, via port, etc.)
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Processing Hardware and
Other Hardware Inside the

System Unit

— Ports
POWER CONNECTOR FIREWIRE PORT
 Connectors exposed Lo e
through the exterior of the |
system unit case oA oo pon \ = g

Connects the computer
1o a network.

e Either built into the |
. USB PORTS
motherboard or created via  Gmeizieme =

memory drive, printer,

expansion card rerhiatie

 Used to connect external
devices to the computer ——
Connects a high-definition

(monitors, keyboards,
mice, printers, etc.)

* ExpressCard slots used with
notebook computers

AUDIO PORTS
Connect speakers,
headphones, and a
microphone.

EMPTY SLOTS

Ports located on new
expansion cards added
to the computer will be
accessible here.

E
Z
g
g |
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Processing Hardware and
Other Hardware Inside the

System Unit

CPU POWER SUPPLY FAN HARD DRIVE FIGURE 2-11
Performs the calculations Converts standard Cools the CPU. Stores data and programs; Inside a typical
and does the comparisons electrical power into the principal storage device system unit. The
needed for processing, as a form the computer for most computers. o
EXPANSION CARD wiell as controls the other can use. system unit houses
Connects peripheral parts of the computer ng BAYg the CPU, mamory, and
gmgsagdg - o : devices such; ag Ctherimportant pieces
computer. ' the DVD and of hardware.
hard drives
shown here.
EXPANSION SLOTS
Connect expansion
cards to the mother- DVD DRIVE
board to add addi- Accesses data
tional capabilities. stored on CDs
or DVDs.
MOTHERBOARD
Connects all compo- —
nents of the computer FLASH MEMORY
system; the computer's CARD READER
main circuit board. Accesses data
MEMORY (RAM) MODULES = stored on flash
Store data temporarily while memory cards.

you are working with it.

MEMORY SLOTS USB PORTS

@ 203 Cangage L mming

Connect memory Connect USB
modules to the devices to the
motherboard. computer.
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Processing Hardware and
Other Hardware Inside the

System Unit

 The Central Processing Unit (CPU)

— Consists of a variety of circuitry and components that are
packaged together and connected directly to the
motherboard

— Also called a microprocessor or processor
— CPU has two principal parts
* Arithmetic/logic unit

— Performs arithmetic involving integers and logical
operations

e Control unit

— Coordinates and controls the actions taking place
within the CPU
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Processing Hardware and
Other Hardware Inside the

System Unit

— Most personal computers today use CPUs manufactured
by Intel or Advanced Micro Devices (AMD) and are multi-
core

e Dual-core CPU

— Contains the processing components (cores) of two
independent processors on a single CPU

 Quad-core CPU
— Contains four cores

Four cores

FIGURE 2-13

Countesy of Intel Corpomtion
»

Shared Level 3
cache memory
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Processing Hardware and
Other Hardware Inside the

System Unit

— Measurements of CPU processing speed

* CPU clock speed is measured in megahertz, MHz, or
gigahertz, GHz

* Higher clock speed means more instructions can be
processed per second than the same CPU with a lower
clock speed

e Other factors can affect the overall processing speed of
a computer

— Number of cores
— Amount of memory
— Speed of external storage devices
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Processing Hardware and
Other Hardware Inside the

System Unit

* Memory

— Refers to chip-based storage used by the computer —
usually the amount of the computer’s main memory
(random access memory or RAM)

— RAM
* Temporary (volatile) storage used by the computer

* Used to store essential parts of the operating system
while computer is running

Stores the programs and data currently being used by
the computer

* Content is lost when computer is shut down
* Data is deleted from RAM when it is no longer needed
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Processing Hardware and
Other Hardware Inside the

Svstem Unit

— Consists of circuits etched onto chips arranged onto circuit

boards called memory modules

— Capacity is measured in bytes

* Computers must have
enough RAM to run the
necessary applications, as
well as work efficiently

e More RAM allows more
programs to run at one
time

* Most PCs today come
with at least 512 MB of RAM

Understanding Computers in a Changing Society, 5t Edition

[*]
<= The memory

]
a
E

8
-

Courtesy of Kingston Techndog

FIGURE 2-14

DESKTOP RAM (DIMM)

module contains
memory chips.

This part of the memory
module is plugged into a
memory slot on the
motherboard.
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Processing Hardware and
Other Hardware Inside the

System Unit

— Other types of computer memory
 Cache memory

— Used to speed up the processing speed by storing
the data that may be needed next by the CPU in
handy locations

— Usually built into the CPU

— Level indicates the order the cache memory is
accessed (L1 = fastest and checked first, L2, L3)

* Registers

— Used by the CPU to temporarily store data and
intermediary results during processing

— Fastest type of memory
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Processing Hardware and
Other Hardware Inside the

System Unit

— ROM
* Read-only memory

* Nonvolatile chips that permanently store data or
programs accessed by the computer

Attached to the motherboard like RAM

e Data and programs are retrieved by the computer when
needed

Cannot be written over
e Data is not erased when the computer is shut down

Understanding Computers in a Changing Society, 5t Edition



Processing Hardware and
Other Hardware Inside the

System Unit

— Flash memory

* Nonvolatile chips into which data can be stored and
retrieved

* Flash memory chips have begun to replace ROM for
storing system information, as it can be updated as
needed

* Also used in flash memory storage systems
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Output Hardware

* Display Devices
— Most common type of output device
— Displays output on some type of screen

FIGURE 2-15

— Monitor
* Display device for a desktop computer
— Display screen
* Built-in display device
* Used with notebook computers,
mobile phones, etc.
* Used with many consumer products

& tockphoto. comy pressure LA
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Output Hardware

— CRT monitor
* Traditional monitor for desktop computers
* Uses cathode-ray tube technology
* Very large and bulky
* Less common today
— Flat-panel displays

* Form images by manipulating electronically charged
chemicals or gasses sandwiched between panes of
glass or other transparent surfaces
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Output Hardware

* Take up less space and consume less power than CRT
monitors

* Thinner and lighter than CRTs

* Used with most computers and in mobile phones and
other electronic devices

— Pixel

* Smallest colorable area in an electronic image

* Number of pixels used on a display screen determines
the screen resolution

* With high resolution, more information can fit on the
screen, but everything will be displayed smaller than
with a lower resolution
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Output Hardware

R T —

FIGURE 2-16
Scraan resolution.
A higher screen
rasolution (measurad

in pixals) displays mora
content than a lowar
ecroan resolution, but
everything is displayed
emaller.

Understanding Computers in a Changing Society, 5t Edition
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Output Devices

* Printers

— Produce hard copy —a permanent copy of the output on
paper

— Personal printers designed to be connected to a single
computer

— Network printers designed to be shared by multiple users
via a network

— Impact printers
 Strike paper to transfer ink to paper
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Output Devices

— Non-impact printers
* Form images without touching the paper
* Most common type of printer today
* Much quieter than impact printers
* Produce higher quality images

— Can be color or black-and-white
— Printer quality is measured in dots per inch (dpi)
— Printer speed is measured in pages per minute (ppm)

Understanding Computers in a Changing Society, 5t Edition
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Output Devices

— Laser Printers

Standard for business documents

Come in personal and network versions

Can be color or black-and-white

Faster and of better quality than ink-jet printers

Use technology similar to photocopy machines (toner
powder, lasers, heat, etc.)

Resolutions are between 600 and 2,400 dpi

Speeds for personal laser printers range from 15 to 35
ppm
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Output Devices

FIGURE 2-17
1. The paper enters the 2. The printer’s 3. Instructions from the printer's micro- How black-and-
rinter, and then it is microprocessor decodes rocessor control a laser beam that ; .
given an electrical pageog;m sent from the gharges the appropriate locations on white laser printers
charge so the toner can computer. the drum so the toner will stick to the work
stick to the paper, as drum, as explained in step 4.
explained in step 5.

. Toner powder is applied to the drum
and sticks only to the charged areas
on the drum.

— . The paper rolls over the drum and the
—— toner is transferred to the paper, forming
+ Bl the image for the entire page.

. The paper goes through the fusing unit,
at which point the toner is permanently
affixed to the paper through heat and

£ pressure.

a

5

= . The paper exits the printer.
=}
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Output Devices

— Ink-jet Printers

e Spray tiny drops of ink onto the page, one printed line
at a time

* Some print using different-sized ink droplets, multiple
nozzles, and varying electrical charges for precision

* Fairly inexpensive, although replacement ink cartridges
can add up

* Good quality and usually can print in color
* Printer of choice for home use
* With special paper, ink-jet printers can print photos
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Output Devices

Courtesy Epson America

Each ink cartridge is made up of multiple tiny INK-JET PRINTER
ink-filled firing chambers; to print images, the
appropriate color ink is ejected through the FIGURE 2-18
appropriate firing chamber. How ink-jet printers
WOrK.
Heating
element
~ Steam —Steam
bubble bubble
— Firing
chamber
Paper ~ Ink droplet
g
1. A heating element makes 2. As the steam bubble 3. The ink droplet is ejected onto &
the ink boil, which causes expands, it pushes ink the paper and the steam bubble 5
a steam bubble to form. through the firing collapses, pulling more ink into =
chamber. the firing chamber. o
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Output Devices

— Special-Purpose Printers
* Photo printers

— Designed to print photographs
Barcode printers

— Print barcodes
Portable printers

— Designed to be carried with you to print while on the go
Plotters and wide-format ink-jet printers

— Print large documents, such as blueprints and signs
3D printers

— Form a 3D replica of an object, typically using plastic
powder
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Output Devices

— Other Output Devices
* Speakers

Headphones

Headsets
* Earphones
Earbuds

Understanding Computers in a Changing Society, 5t Edition
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Storage Hardware

* Storage System
— Used to save documents for future use
— Non-volatile
e Storage System Characteristics
— Storage Media and Storage Devices
e Storage Medium
— The hardware where the data is actually stored
— DVD, flash memory card, etc.

Understanding Computers in a Changing Society, 5t Edition
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Storage Hardware

* Storage Devices

— The device that reads data from or writes data to
the storage medium

— Internal
» Located inside the system unit
— External

» Plugged into an external port on
the system unit

— Remote

» Located on another computer, such as a
network server
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Storage Hardware

— Storage medium and storage device are often two separate

pieces of hardware
— Some systems are permanently sealed together
* Hard drive

* USB flash drives ST s~
assigned letters 1
after the hard
drives, such as
D and E in this
example.

FIGURE 2-19
Stora e CENICe
identifiers. To L'.;..;.|_-.
track of storage devices The letter Cis
in an unambiguous %usuia"y ;
to
way, tha computar 2 o
: : & the first hard
syetom assigns letter of B
S o,
the ||'| iabat or names 15
to each of tham. =

Understanding Computers in a Changing Society, 5t Edition

The various slots
in a built-in

flash memory
card reader are
typically assigned
next, such as the
letters F, G, H
and 1, in this
example.

Other letters,
beginning with J

in this example,

are used for any
other storage devices
attached to the
computer, such as
via these USB ports.
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Storage Hardware

— Types of Storage Technology Used
e Data is usually stored magnetically or optically

— Magnetic storage systems (hard drives) represent
data using different magnetic alignments

— Optical media, CDs and DVDs, use laser beams that
burns permanent marks into the surface of the
medium

— Flash memory storage systems represent data using
electrons
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Storage Hardware

* Hard Drives
— Used to store most programs and data
— Internal hard drives
* Not designed to be removed
— External hard drives
* Connect to a computer using a USB or FireWire port
— Both are increasingly coming with built-in encryption
— Magnetic Hard Drives

* Use metal hard disks or platters that are organized into
tracks and sectors

e Use Read/write heads to store (write) and retrieve
(read) data
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Storage Hardware

MOUNTING SHAFT READ/WRITE HEADS
The mounting shaft spins There is a read/write head for each hard
the hard disks at a speed of disk surface, and they move in and out

several thousand revolutions over the disks together.

per minute while the

FIGURE 2-20

computer is tumed on.

SEALED DRIVE HARD DISKS

The hard disks and the drive
mechanism are hermetically
sealed inside a case to keep
them free from contamination.

surfaces on which to store data.
Most hard drives store data on
both sides of each disk.

ACCESS MECHANISM
The access mechanism moves the

between the hard disk surfaces to

access required data.
INSIDE A 3.5-INCH HARD DRIVE

25-INCH HARD DRIVE LOCATED
INSIDE A NOTEBOOK COMPUTER

Understanding Computers in a Changing Society, 5t Edition

There are usually several hard disk

read/write heads in and out together

Ny es.

Courtesy of Hitachi Gobal Storage Technologies; Courtesy Western Digital

Magneatic hara
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Storage Hardware

— Solid-State Drives (SSDs) and Hybrid Hard Drives
* Solid-State Drives

— Use flash memory technology rather than spinning
platters and magnetic technology

— Use less power and have no moving parts
— Not subject to mechanical failure

— More resistant to shock and vibrations

— Generate less heat

— Make no noise

— Operate faster

— Attractive option for portable computers and
mobile devices
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Storage Hardware

* Hybrid Hard Drives

— Use a combination of flash memory and a magnetic
hard drive

— Less expensive than an SSD

— Can extend the battery life of portable computers
and mobile devices

— Can allow encryption and other security measures
to be built into the drive
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Storage Hardware

— Internal and External Hard Drives
* Internal Hard Drives
— Permanently located in the system unit

— Almost all computers have at least one used to
store programs and data

* External Hard Drives
— Used to move data from one computer to another
— Can hold large amounts of data—500 GB to 4T

— Used by individuals to hold digital pictures, digital
music, home movies, recorded television shows

— Portable hard drives are smaller external hard
drives
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Storage Hardware

— Most external and portable hard drives connect
using a USB connection

— Some can connect using a wired or wireless
networking connection

1

E

8 5

2 E

B E

g 2

E [

i Jd

NE

E 3
PORTABLE HARD DRIVES (MAGNETIC) EXPRESSCARD HARD DRIVES (SSD) FIGURE 2-22
Are about the size of a 3 by 5-inch index card, but Fit into an ExpressCard slot; this T ———
thicker; this drive holds 1.5 TB. drive holds 32 GB.

Understanding Computers in a Changing Society, 5t Edition 57



Storage Hardware

* Optical Discs and Drives

— Data on optical disks (DVDs, CDs, Blue-Ray) is stored and
read optically, using laser beams

— Data can be stored on one or both sides of the disc

— Discs are divided into tracks and sectors, but use a single
grooved spiral track beginning at the center of the disc

— Lasers create and read marks created on the disc surface
called pits and lands
* With read-only discs, the pits are permanent

* With recordable or rewritable discs, the pits are
represented by changing the disc’s reflectivity
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TRACK
A single track spirals from
the center of the disc

outward; recorded data
stored on the track.

FIGURE 2-23

How recorded
optical discs work.

READING DATA

E Alow intensity
B / laser beam reads
2 the disc. A transi-
g WRITING DATA tion between a pit
5 When data is writ- and a land is
ten to the disc, a interpreted as a 1;
laser beam creates a set period of
SECTORS pits, represented by time between
The track is divided into dark, nonreflective transitions is
sectors for data organization. areas on the disc. interpreted as a 0.
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— Conventional CDs
* Use infrared lasers
— Conventional DVDs
e Use red lasers
— High definition blue-ray discs
* Use blue-violet lasers
 More information can be stored (HD movies, etc.)
e Data is recorded more compactly
— Discs come in various sizes

— Capacity depends on format, as well as the number of
sides and layers, used

Understanding Computers in a Changing Society, 5t Edition



Storage Hardware

Courtesy Verbatim America LLC

Courtesy of Adobe
Courtesy of Megaladon

STANDARD 120 MM (4.7 INCH) SIZED DISC MINI 80 MM (3.1 INCH) SIZED DISC
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MINI 80 MM (3.1 INCH) SIZED DISC
(with a clear background to be standard size)

FIGURE 2-24
Optical discs are
available ina
variety of sizes,
appearances, and
capacities.
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— Read-Only Discs: CD-ROM, DVD-ROM, and BD-ROM Discs
 Come pre-recorded with commercial products
* Data cannot be erased, changed, or added to

— Recordable Discs: CD-R, DVD-R, and BD-R Discs

* Can be written to, but the discs cannot be erased and
reused

* Commonly used for:
— Backing up files
— Sending large files to others
— Creating custom music CDs (CD-R)

— Storing home movies, digital photos, multimedia
files, etc. (DVD-R/+R)

— Storing high-definition multimedia files (BD-R)
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— Rewritable Discs: CD-RW, DVD-RW, DVD+RW, and BD-RE
Discs

* Can be written to, erased, and overwritten like
magnetic disks

* The correct drive must be used to write each type of
disc
* Used for similar purposes as recordable discs but are

especially appropriate when data can later be erased
and the disc reused

Understanding Computers in a Changing Society, 5t Edition



Storage Hardware

* Flash Memory Storage Systems

— Chip-based storage medium that represents data using
electrons

— No moving parts, so are not as subject to mechanical
failure as optical and magnetic media

— Are more resistant to shock and vibration
— Consume less power

— Very small and quiet

— Rewritable

— Longer expected life that magnetic media

— More expensive per MB, but very convenient and widely
used with computers, digital cameras, etc.
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— Flash Memory Cards and Readers
* Small card containing one or more flash memory chips,
a controller chip, other electrical components, and
metal contacts to connect the card to the device or
reader

* Read by flash memory card readers
* Commonly used with:
— Desktop and portable computers
— Digital cameras
— Portable digital media players
— Mobile phones and other mobile devices

 Come in a variety of formats (SD cards, CompactFlash
cards, MemoryStick, etc.)
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SONY Vs a -

Memory Stick PRO-HG Duo

COMPACT

FLASH

‘1668 MaGicGaTe

Couresy of Sony Hectronics nc.

MEMORY STICKS FIGURE 2-26

Courtesy of Kingston Technology Company, Inc.

Flash memory

cards. Shown here

are somsa of the most

widaly used types of

Courtesy of Kingston Technclogy Company, Inc.

flash memaory cards
FLASH MEMORY CARD READERS

Can be built-in or external and usually support
several different types of flash memory media;
external readers such as this one typically
connect to a computer via a USB port.

and a multicard reader.

OLYMPUS
MULTI-USE

xD-Picture Card

S
32 GB Sandisk €

@ 16(21‘ {':-T:’(:

© 2008 Micron Technology, [nc. All
Rights Resaved. Usad with pamission.;
Courtesy of SarDisk Corporation

SECURE DIGITAL (SD) CARDS

Understanding Computers in a Changing Society, 5t Edition

m2c: [

Courtesy of Olyrpus

XD PICTURE CARDS
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— USB Flash Drives

* Flash memory media in self-contained unit that uses a
USB interface

* Also called USB flash memory drives, thumb drives, and
jump drives

* Are powered via the USB port

Very portable

* Can be carried in a pocket or on a keychain
* Can be carried in a pocket or on a keychain
* Wide range of colors, sizes, appearances

* Capacity ranges from 2 GB to 256 GB

* Widely used to transfer files from one location to
another
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Understanding Computers in a Changing Society, 5t Edition

PakhnywshchaShutterst ock com

FIGURE 2-27

USE flash drives
are often used to
store data and
transfer files from
one computer to
another.
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* Other Types of Storage Systems
— Remote Storage Systems

* Use a storage device that is not connected directly to
the user’s computer

* Accessed through a local network or the Internet
* Often referred to as online storage or cloud storage

— Google Docs, Flickr, Facebook provide online
storage for these services

— Windows Live Skydrive allows users to store
documents online or “in the cloud”

» Files can be accessed from anywhere an
Internet-abled device is available
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e ——
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= Public Music Public Pictures Pultlic Videos " E
o =
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; : o ecvrerts Wit g
s H
g L 4 B e | Sy Mcas oy W Sims E
. 2 /
Computers on this Items in the Public folder on the computer Folders and files can be private Users log on to see their
network. called MEDIACENTERPC. or shared with others. personal files stored on
NETWORK STORAGE US B
Shared folders on network computers appear and CLOUD STORAGE
are accessed in a manner similar to local folders. Files and folders are stored and accessed online;
this site provides 25 GB of free storage.
FIGURE 2-28

Remote storage.
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— Smart Cards

* Credit card-sized piece of plastic that contains
computer circuitry and components

e Hold small amounts of data (64 KB or less)

* Read by smart card reader FIGURE 229

e Oftenusedfor "
payment or MEGACORP .z
identification . :\an"t;Z:son
purposes i

Smart card circuitry
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* Evaluating Your Storage Alternatives
— Characteristics to consider:

Speed | Portability Convenience

Price | Compatibility | Storage Capacity

* Research which media and devices best fit your
situation

— Most computers will need a hard drive, a
recordable or rewritable optical drive, a flash
memory card reader, and at least one convenient
free USB port
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Communications Hardware

e Communications Hardware

— Enables the user to communicate with others over a
network or the Internet

* The type of communications device used depends on:

— The device being used (desktop computer, notebook,
mobile phone, etc.)

— The communication standard being used (such as Ethernet
for wired networks, Wi-Fi for wireless networks, Bluetooth
for short-range wireless connections, or a cellular standard
for mobile phones)
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* Network Adapters and Modems
— Network Adapter (network interface card (NIC))
e Used to connect a computer to a network
* The type of adapter used depends on the type of network
and communications medium being used

— Modem
* Used to connect a computer to another computer or to a
network (typically the Internet) over phone lines

* Also used to refer to any device that connects a computer
to a broadband Internet connection, i.e., cable modem
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» Each type of modem matches a particular type of
Internet connection (conventional dial-up, cable, fixed
wireless, DSL, etc.)

* Both network adapters and modems are available in
internal and external versions and in a variety of
formats (USB, ExpressCard, etc.)

 Other Networking Hardware
— Hub, switch, or router

e Central device used to connect devices in a wired
network together
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* Incoming coaxial cable
- g from cable provider and
I ¥ £ either a USB or Ethemet
E B g cable coming from the
L - £ z computer or router connect
= twisted-pair g | = to the back of the modem.
& z =
8 Etf;jmet § Connects to &
3 cable USB port E
PCI EXPRESS GIGABIT ETHERNET USB WI-FI ADAPTERS FOR DESKTOP
ADAPTERS FOR DESKTOP COMPUTERS OR NOTEBOOK COMPUTERS
g Connects to
§ USB port
£ FIGURE 2-30
S ;:ﬂ?‘mmmm “p % Common types of
g § coOmmunicadons
8 5
g narcdware.
Slides into ExpressCard slot E
EXPRESSCARD WI-FI ADAPTERS USB 4G CELLULAR MODEMS FOR DESKTOP
FOR NOTEBOOK COMPUTERS OR NOTEBOOK COMPUTERS
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— Wireless access point or wireless

router
* Central device for wireless
Wireless A shared USB
networks devices printer or
g - connect exﬁernal hard
— Repeaters, range extenders, L Biaac il |-
antennas -
)
* Used to increase therangeofa 2
network ko ool el VRS
— Cabling WI-FI WIRELESS ROUTERS

 Connects wired devices

» Twisted-pair, coaxial cable, fiber-
optic cable
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e Software Ownership Rights
— Specify the allowable use of a program
— Software license

* Explains conditions for use of the software, such as how
many computers on which the program may be
installed

— Basic categories of software:
* Commercial: Developed and sold for profit
* Shareware: Distributed on the honor system
* Freeware: Given away free of charge
e Public domain: Not copyrighted

* Open source software: Programs whose source code is
available to the general public

Understanding Computers in a Changing Society, 5t Edition



Software Basics

 |nstalled vs. Web-based Software
— Installed

* |Installed on and run from the user’s computer
* Most common type of software at this time
— Web-based
* Accessed on demand by the end user over the Internet
* Also referred to as Software as a Service (SaaS)

* Allows your programs and documents to be accessed
from any computer with an Internet connection

* May be slower than applications stored on the hard
drive

* Documents cannot be accessed if the server is down, or
when you do not have Internet access
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Microsoft Store

Windows
Office
Software
Computers
Xbox 360
Entertainment
Phones

Smad| busmen
Devs'opers

Zore poks

RO » OFFICE SUTES

Office Home
and Student »u

=

1
- -
B Seen /-::4 o~
Jiea .
- - -
N ] i

$ 99
149.
Office Home and Swudent 2010

Choom s vy rtet

Dowsined « Sechup D Ohe 40 (1)

Drwwined
DNt D

FIGURE 2-31

Courtesy Mioresdt Corporation

Weklod  Secimsben  Roges Wby booonmt {"o\

Downloaded version will be
downloaded to the buyer's computer.
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Software Basics

* Desktop vs. Mobile Software
— Desktop Software
* Used by portable computers and desktop computers
— Mobile Software (apps)

» Software specifically designed for a specific type of
mobile phone or device.

 Typically has a more compact, efficient appearance
than desktop software

* Include features for easier data input, i.e., onscreen
keyboard

* |s usually downloaded
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e Common Software Commands
— Toolbars, Menus, Keyboard Shortcuts, and the Ribbon
* Menus

— Text-based lists that provide access to commands
that can be selected

* Keyboard Shortcuts

— Key combinations that correspond to specific
commands

» Usually combinations using the Ctrl or Alt keys,
the function keys, and/or alphanumeric keys
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* Ribbon

— Consists of tabs which contain groups of related
commands

— First introduced with the release of Microsoft Office
2007

» Home tab contains the most frequently used
commands

» Contextual tabs are displayed as needed
» File tab replaces the Office button
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FILE TAB QUICK AGGESS TOOLBAR TABS GALLERY
Contains comman document com- Contains command buttons for Orpanize related groups of Displays sats of options that can be
mands, such as Save and Print. frequently used commands; can  commands; the Home tab is selected for a particular feature;

be modified by the user, currently selected. thiz is the Styles gallery.

File Home [nsert Page Layout References Mailings Review Wiewr Acrobat & iy

E ~ e 5 ] Eesne e e [k [l 24 Find
g | | —'l ) Calion [Bodpy * 11 i A A ﬁl o o o 2 == .El qT AaBblchx | AsBbichi AHth' 2 el
E_ Past= + H 7 O - ahas 3¢ 3 | &\~ B ﬂ - El =EE=E= :E' - - THormal |THoSpan.. Heading1 ';::";I:s'!: [t Sefect -
§ :“FIM Fort .|| Faragraph Q\ Chyles . ting
_----.-___.—-—'_'-__
COMMAND BUTTONS GROUFS DIALOG BOX LAUNGHER ~ MORE BUTTON HELFP BUTTON
Izsue a command or display a Related commands on the Ribbon are Dpens a dialog box or task  Opens a gallery to Launches the Office
list of related commands. organized into groups; these are the pane for that group. display more options. Help system.
Font and Paragraph groups.
FIGURE 2-32
The Microsoft Office
Ribbon.
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— Editing a Document

* Changing the content of a document, such as adding or
deleting text

* Insertion point marks the current location

* Typing text adds it at that location

* Delete and Backspace key are used to delete text
— Formatting a Document

e Changing the appearance of a document

* Changing the font face, size, color, style

* Changing line spacing or page margins

* Adding page numbering, borders, or shading
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* Working with Files and Folders
— File
e Anything stored on a storage medium (program, letter,
digital photo, song, etc.)
— Filename
 Name the user gives a file
— Folders
* Used to store related files to keep files organized
— File management program

* Allow you to perform file management tasks easily and
efficiently (copying files, deleting files, etc.)
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V] FIGURE 2-33

windows EXplorar.

lse the Organize button to copy,

Click to create a new folder.
move, or delete the selected file or folder.

\ R
L= B e
ﬁ 1-| e Users » Debbie r My Documents » Mermos TPI |' Cearch Memos ol
r 1
Cirganize * Include in librarny = Shareviith + Banms N Fodches = - Al 8
by B _Eﬂ ABC Industries Proposal Memo -
; e - wze: 730 KB
2012
]L —_— |!"|j Sick Day Procedures 4
[ ' Size: 137 KB
Mernaos
| Chutlook Files _ﬂ:j Staff Evaluation Reminder _ | 8
. Size: 170 KB -]

Courtesy of Microzft

/ l \

Folders; the Memos  Files in the Click any item to select it.
folder is selected. Memos folder.
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Summary

e Digital Data Representation

* Input Hardware

* Processing Hardware and Other Hardware Inside the System
Unit

e Qutput Hardware

e Storage Hardware

e Communications Hardware

* Software Basics
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