Introduction to Computers
and Information Technology

Chapter 7. System Software Basics




/-1 Introducing the Operating
System

= An operating system controls all the computer's functions
and provides the on-screen tools to interact with the
computer and its programs. This is called an interface.

= Conflicts can occur when two programs try to occupy the
same space in RAM, causing a program to crash — or stop
working — until the conflict is resolved.

= When companies make improvements to operating systems
software, they release new versions. A minor update fixes
problems. A major upgrade introduces new features.
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Types of Operating Systems

Real-time operating systems are used to control large
equipment, such as heavy machinery and scientific
Instruments, and to regulate factory operations. They
require little user interaction.

Single-user/single-task systems let one person do one
task at a time.

Single-user/multitasking systems allow the computer to
perform several jobs, either one after the other or at the
same time.

Multi-user systems allow many individuals to use one
large computer.
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Operating Systems for Mobile
Devices

= Mobile devices such as smart phones and tablets are
computers and need an operating system to run properly.

= Mobile operating systems maximize the efficiency of a
smaller touch screen, limited memory, and limited storage
capacity. They are optimized to use wireless networks
and to provide access to specific apps.

= Smart phones contain two operating systems: one that
supports the user’s software and one that operates the
phone’s hardware.
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The User Interface

= Computer operating systems are based on visual displays.
The graphical user interface, or GUI, lets you use a
pointing device to interact with the workspace on the
computer screen, called a desktop.

= Pictures called icons represent resources on the computer
such as a program, a document, a hardware device, or a
Web site.
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/-2 Operating Systems and
Utilities
Three operating systems dominate the computer world—Microsoft
Windows®, the Macintosh OS, and UNIX.

Mac OS X®: In 1984, Apple® became the first computer maker to
sell consumers a personal computer equipped with a graphical
user interface (GUI). Mac OS runs all Macintosh computers.

Microsoft Windows: Windows OS is currently the market leader.

UNIX was one of the first operating systems ever written. Later
versions of UNIX have been developed to work on personal
computers. One of these versions of UNIX is a system called
Linux.
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File Management

File managers let you work with data stored on your computer.

Files can be grouped together into folders. Folders are also
called directories, and can be divided into subfolders.

You can use the file finder utility from your operating system to
help you look for a file. g -

Presentation.ppt ~ labels.docx  Enrollmentsxls
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System Utilities

= Adriver utility contains data needed by programs to operate
Input and output devices.

= QOperating systems that have Plug and Play (PnP) capability
can automatically detect new PnP-compatible devices.

= Before you can use a program, you must install it on your hard
drive. You can also uninstall, or remove, a program you no
longer need, or reinstall a program that is not working the way
you want.
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Backup Utilities

= Backup utility programs automatically copy data from the
computer's hard drive to a backup storage device.

= Some operating systems have versioning, which
automatically saves previous versions of files that you
change. This is another way of avoiding data loss.

Backup location:

The following drives will be backed up:
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File Compression Utilities and
Global Settings

= File compression utilities are programs that reduce the
size of files without harming the data.

= Operating systems also manage global settings for features
such as privacy and storage.
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Chapter Review

= The operating system's major functions are to manage
the central processing unit (CPU) so that:
* processing tasks are done properly
* computer memory IS managed
* files stored on the computer's disks are managed correctly
* Input and output devices are managed correctly
* application programs are loaded into memory.

= Graphical user interfaces were probably a major factor in
Increasing the number of people using computers
because they made computers so much easier to use.



Chapter Review (continued)

= You might install an operating system update to fix any
minor problems.

= |t's a good idea to back up your important files because
you could mistakenly delete a file or because a computer
crash could damage or lose it.
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8-1 Exploring the Operating
System

= When you turn the computer on, you boot it. That is, you start
the computer, and it responds by loading the operating system.

= As a computer boots, it performs a series of tests called the
power-on self test, or POST. During POST, the major
components of the system are checked. It does this in part by
reading information stored on the CMOS chip.

= CMOS, which stands for Complementary Metal-Oxide
Semiconductor, is a battery-powered memory chip on the
motherboard that stores information about the computer
components.
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Using Windows

The operating system in today's computers displays
documents in windows, or rectangular, on-screen frames
that can be opened, closed, resized, and rearranged to
view programs or documents.

Some programs have pulldown menus that list commands
when you select an item from the menu.

In Microsoft Office, the window provides commands on the
Ribbon, a series of tabs at the top of the window.

Pop-up menus, or lists of shortcut commands that appear
when an area of the screen is clicked, can appear
anywhere in a window.
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Power Options and States

You can usually set options to control the way a
computer uses power.

In sleep mode, also called standby, power is shut off to
non-essential components.

In hibernate mode, data from RAM is saved to the hard
disk and then power is shut down.

A screen saver Is a utility designed to protect the
monitor by continuously changing the image it displays.
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User Accounts, Names, and
Passwords

One way to protect data is to set up user accounts that
identify who can access a computer.

The system administrator is the person responsible for
maintaining the computer system and for setting up user
accounts. He or she has permission to customize and
configure all aspects of the system for all users.

User accounts may also have specific user rights assigned
to them to limit or allow access.

Each user has a unique user name and password that they
enter in order to access the system.
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8-2 Exploring System Utilities

= Most operating systems manage file storage using a
multilevel, or hierarchical, filing system called a
directory.

= The directory looks like the roots of a tree. At the top is
the main storage location, called the root directory.
Within the root are subdirectories called folders, which
may contain other folders, called subfolders, and files.
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Naming Files and Folders

= When you create a new file or folder, you give it a file
name in order to identify the contents and keep your data
organized.

= Afile extension is a short series of letters that indicate the

application used to create the file and
the file format. M

Microsoft Woed Document

b Text Document

Xis/ xisx Microsoft Excel Document

PP pptx Microsoft PowerPoint Presentation
wav Waveform Audio Flle

Jmp3 MP3 Audo Flle

Jra JPEG Image Flle

Jmov Quicktime Video Flle
p Compressed Flle

Jhtml HTML File

csv Comma Separated Values Document
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Sharing Files on Different
Operating Systems

= Sharing files across operating systems is called cross-
platform compatibility.

* Both operating systems must have the same program installed in a
compatible version that has been written for each operating system.

* The application must allow its file formats to be shared across
different operating systems.
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System Maintenance

Computer files can be corrupted, or damaged to the
point at which data is unrecoverable.

A disk scanner checks magnetic disks for errors and
tries to correct irregularities on a disk's surface.

File fragmentation occurs when a file is broken into
pieces that are saved in different places on a hard drive.

A defragmenter utility reverses file fragmentation.
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Virus Detection

Malware software is designed to damage or disable your
computer system or data.

A virus is a type of malware that can replicate, or copy, itself.

If an antivirus program discovers a virus, it alerts you and
then attempts to quarantine, or disable, and remove the
Virus.
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Chapter Review

= Afile type indicates the application used to create the file
and the file format. The file extension determines the file

type.

= Most operating systems allow users to make system
changes because people buy new programs and equipment
or change their Internet connection or preferences.

= System management tools provide routine maintenance for
computer systems. An example is a utility called “disk

scanner,” which checks magnetic disks for errors and tries to
correct any found errors.
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Introduction to Computers
and Information Technology




1-1 What Is a computer?

= Acomputer is a machine that changes information from
one form to another by performing four basic actions.

Input, processing, output, and storage are the
four actions of a computer’s information
processing cycle. Input is the raw information,
or data, that is entered into a computer. It can
be simple (such as letters and numbers) or
complex (such as photographs).



Computer Types

= There are two kinds of computers
* Analog computers measure data on a scale with many values
* Digital computers work with data that has a fixed value



Input

= Data iIs entered into a computer using code, and that
code is made up of bits. “Bit” is short for bmary dig/t
Each bit has two possible values: O or 1.

= Pieces of data are entered into the computer as
combinations of bits, or as 0s or 1s. The bits are
combined into groups of eight or more. Each group is
called a byte.



Color Coding

= Color can be represented by a three-byte combination
where each byte represents red, green, or blue (RGB).

= There are 256 possible combinations of 1 or O in each
group of eight bits. To represent a color, the three byte
RGB codes are simplified into a 6-digit hexadecimal
value. The first two digits of the hexadecimal value
represent the intensity of the red, the second two are
green, and the last two are blue.



Processing

Computer instructions depend on the program given to
the computer. The instructions are written in binary code
using combinations of Os and 1s.

Computers can process data rapidly, performing millions
of operations every second. Speed of processing Is one
reason why computers are so valuable.

After the computer processes data, output is created.
Output can take many forms, such as an image or
document.

Once the data has been processed, storage saves the
Information in a permanent place for continued access.



1-2 What is Computer Hardware?

= Hardware are the computer’s physical parts. The
processor is a hardware device that turns raw data into

usable information.

= Most computer hardware is inside the computer case.
This hardware is used for processing and storing data.
There are other devices, such as a keyboard or mouse,
that are only used outside of the computer case.



Central Processing Unit

= One of the most important processing devices to a
computer is the central processing unit, or CPU. The
CPU is attached to a circuit board, and is covered in
tiny electrical circuits that quickly carry information in
specific ways that allow the computer to do arithmetic
and compare data quickly.




Data Storage

= Near the CPU is the primary data storage area called
random access memory, or RAM. The close proximity
allows the CPU to quickly find the data it works with.

= RAM stores data when the computer is on, but the data
IS lost when the computer is turned off.



Secondary Storage

= Other storage hardware allows storage of data
permanently, even when the computer is turned off.
These are called secondary storage devices.

* Examples of secondary storage devices include: CDs, flash
drives, hard drives, external hard drives, memory cards, or cloud
storage, which is online storage offered through various Web
sites.

* Some of these types of external storage connect to the computer
via a universal serial bus, or USB port.



Which type of storage is best?

= Hard disk drives hold the most data, typically in the
amount of several hundred gigabytes. A gigabyte is just
over a billion bytes. Some external hard drives can store
more than 30 terabytes (tb). A terabyte is about 1,000

gigabytes.




Hardware Peripherals

= |nput (such as keyboard and mouse) and output (such
as monitors and printers) devices are typically separate
from the case for most desktop systems. These are
separate pieces of hardware, but can be connected to
the case. This is called a peripheral.

= Peripherals need to be connected to the computer for
data to move back and forth. The connection can be via
plug or wireless connection. Some peripherals connect
Internally, or are built-in.



Connection Types

= There are several main types of connectors, or ports:

* Serial ports move data one bit at a time. For example, an Ethernet
port that connects computers to modems for Internet access.

* Multiple device ports connect several peripherals to a computer at
one time, and move data faster than serial ports. Examples of
multiple device ports include Small Computer Systems Interface
(SCSI) and Universal Serial Bus (USB) ports.

USB ports ——— «<—— Ethernet port




1-3 What is Computer Software?

= Hardware includes all the physical pieces of a computer,
and software includes all the programs that tell a
computer what to do and how to do it.

= There are two main types of software:
* System software helps the computer work properly.

* Application software helps with tasks such as writing a paper or
making a graph.




System Software

= Two types of system software include:

* Operating system (OS) keeps things running smoothly by
allowing the hardware devices to communicate with one another.

* Utility software does maintenance and repair jobs that the
operating system cannot do itself.



Application Software

= There are four main categories of application software:

* Productivity software helps people be more productive at work.

* Graphics software makes it possible to draw, paint, and touch up
photos.

* Communication software allows computers to connect to the
Internet and send e-mail.

* Home, education, and entertainment software helps people do
things such as manage their money or learn a new skill.



Software Designs

= Custom software is designed for a specific job, and can
be quite expensive.

= Off-the-shelf software programs are for standard jobs
like writing letters. These programs are less expensive
because software publishers can sell many coples to
more customers.




Chapter Review

= Hardware are the computer’s physical parts. The
processor is a hardware device that turns raw data into
usable information.

= Most computer hardware is inside the computer case.
There are other devices, such as a keyboard or mouse,
that are only used outside of the computer case.

= The hexadecimal value for pure intense green could be
OOFFO00. The second two digits of a hexadecimal value
represent green. In this value, Red and Blue are setto 0
and green is set to the highest intensity.



Chapter Review (continuead)

= Primary storage, or RAM, is inside the case and loses
data when the computer is turned off. Secondary storage
IS Inside the case, though some have access to the
outside and continue to store data when the computer is

turned off.

= System software, such as the Microsoft Windows
operating system, helps the computer work properly.

= Application software, such as productivity software,
helps you complete tasks.
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Introduction to Computers
and Information Technology




2-1 Exploring Computer Systems

= Acomputer system includes several devices that perform
the four basic functions of computing:

* Input

* Processing
* Qutput

* Storage



Input Devices

Input means entering data. The most basic input device is
the keyboard.

A command instructs the computer to perform an action,
such as the print command telling the computer to send a
file to the printer.

Speech-recognition software allows users to input text
verbally by speaking into a microphone. Microphones can
be used to input sounds.

Handwriting-recognition software allows users to input
text or images by writing with a stylus directly on a device,
such as a tablet or screen.



Processing Devices

The motherboard connects hardware and allows data to travel
from one device to another. It is covered with electrical circuits
and switches.

The main processing device is the central processing unit, or
CPU, which is a chip that receives data from input devices and
changes it into a form you can use.

Multicore processors have two or more central processing
units. They can process data faster.

Read-only memory, or ROM, chips contain instructions to start
the computer when you turn it on.



Output Devices

= Qutput is the result of the computer’s processing.

= Qutput devices display the results. They include
monitors, printers, and speakers.

= Some output devices help make computers more
accessible to users with disabilities, such as screen-
magnifier software, which creates larger images on a
monitor.



Storage Devices

= Because memory is temporary, devices such as hard
disk drives, flash drives, CDs/DVDs, and online storage
are popular long-term storage solutions.



Powering the Computer

= Computer components are powered by electricity. When
a computer is plugged in, electricity flows from the outlet
to the circuits of the computer. A circuit is a network of
electronic components.

= Computer circuits contain switches, or transistors,
which use electricity to complete tasks.

= Atransformer transfers electricity from one
circuit to another to deliver power.




Electricity

The voltage, or electric pressure, needs to be lowered by the
transformer before reaching a house.

Electricity follows a scientific rule called Ohm’s Law, which
describes how electricity will behave as it travels through circuits.

* Ohm’s Law says that the current, or flow of electricity, through a
wire is proportional to the voltage pushing electricity through the
wire. A constant flow of electricity is called direct current (DC).
An alternating current (AC) is when electricity briefly travels in
one direction and then reverses direction.

* Ohm’s Law also says that if there is more resistance in a wire,
the current will move more slowly. Resistance is caused by
anything that obstructs or inhibits electric current.



Software Controls the System

= The software that tells the computer to do its work is the
operating system (OS). The OS does many jobs:
working with peripherals, managing data, using memory,
coordinating data processing, and providing the user
Interface.

= The two most popular operating systems are Microsoft®
Windows® and Macintosh OS®. For a long time, the
systems were not compatible. Now, many programs are
written for both systems, and are compatible.



2-2 Basic Programming Concepts

= Programmers write instructions, called source code,
using programming language. These instructions
become software.

= There are two types of programming:
* Procedural programming, which uses step-by-step instructions
to tell a computer what to do.

* Object-oriented programming provides rules for creating and
managing objects, which are items that include data and how to

process the data.



Compilers and Interpreters

= Compilers translate source code into binary form, using
only Os and 1s. The result is called object code, and
can be read and acted on by a computer.

* American Standard Code for Information Interchange
(ASCII) is a common character set for coding letters that use 8
bits.

* Unicode is a common character set for 16 bits.

= |nterpreters are used to translate source code directly to
action, and do not need a compiler.



Representing Data

= Some programming languages require the programmer
to assign a data type to variable data.

= Some common data types include string (a sequence of
characters that does not contain numbers used for
calculations), numeric (numbers or amounts that are
used in calculations), character (text), integers
(represent whole numbers), and date (the method of
coding dates).



Digital Computing

= Today’'s computers are digital machines. Each piece of
Information is identified by a distinct number. The computer
then compares the value of each piece of data to the value of
other data or performs a mathematical operation on it.

= Computers are binary. They recognize only two possible
values. Computers break data into pieces called bits and give
each bit a value of either O or 1. A byte is a group of bits.

= Bytes can represent characters and numbers or can be taken
In combination to express more complex instructions like
color.



Digitizing Text

= Programmers use 0s and 1s arranged in 8-digit bytes to
represent the letters of the alphabet and many standard
punctuation marks.

= American Standard Code for Information Interchange
(ASCII) Is a common system, or character set, for
coding letters that uses 8 bits. Unicode, which uses 16
bits, is another.



The Language of Computers

= Programmers use math called Boolean algebra to write
computer code. It only has two values: true and false.

= Boolean calculations are solved with the Boolean
operators AND, OR, and NOT, which compare one or

more Boolean values.
= Computers use a group of switches called a logic gate

to perform Boolean equations. e _

0 0 0
0 1 0
1 0 0
1 1 1

0
0
1
1

0
1
1
1

- 1O =0



Programs are Directions

= The linear sequence of instructions that result in the
computer performing a specific task is called an
algorithm.




The Structure of a Program

= There are three main components in programs:
sequence, decision, and loop. Programs follow the same
sequence of actions every time they run.

= A computer ends each action with a decision. The
decisions are determined with IF-statements, which
define conditions that must be met for the program to
move to the next step.

= A programmer can tell the computer to perform an entire
sequence without having to type every step. A sequence
described in a single line of code is called a subroutine.



2.3 Group and Individual
Computing

= Computers range in size. The largest and most powerful
computers process huge amounts of data very quickly.
These are called supercomputers.

= |n contrast, there are also small handheld computers,
which many companies prefer their workers to have.




Computers for Organizations

= Mainframe computers are used in centralized computing
systems as the storage location for most of the data.
These types of computers are often used by government
agencies and large corporations.

= Most organizations connect their computers together in a
network, which are all connected to a computer called a
server. The server holds all the data and programs for
people in the network to use on their computers.



Computers for Individuals

Workstations are the most powerful personal computers.

Desktop computers are personal computers that are
small enough to fit on or under a desk.

Tablet computers are small, portable, and have a flat
panel display.

Smart phones are telephones with computing
capabilities.

Wearable computers are designed to be worn on the
body, leaving hands free for other tasks.

A personal digital assistant (PDA) is a small, portable
handheld computer.



Chapter Review

= Compilers and interpreters are programs that translate
source code into a form that can be read and acted on
by a computer.

= |nterpreters can translate source code directly into
actions, while compilers must first translate the source
code into binary form. Still, compilers are able to
complete a task faster.

= An algorithm is a sequence of instructions that result in a
computer performing a specific task. The instructions are
always performed in the same order, so the result is
always the same.



Chapter Review (continuead)

= The string data type is a sequence of characters that
does not contain numbers used for calculations. The
numeric data type includes numbers or amounts that are
used in calculations. The character data type uses text.
The integer data type represents whole numbers. The
date data type is the method of coding dates.

= Object-oriented programming languages include Java,
Alice, Python, and VBScript. These languages provide
rules for creating and managing objects. Procedural
programming languages include C, Fortran, Pascal, and
Basic. These languages use step-by-step instructions
that tell a computer what to do.
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Introduction to Computers
and Information Technology




4-1 Specialized Input Devices

The microphone is the most basic device for inputting
sound into a computer.

Microphones capture sounds in analog form—as a series of
rapidly changing waves or vibrations.

Sounds must be In digital form (waves converted to binary
code) to be recognized by the computer.

The sound card does this conversion
work. A sound card is a circuit board that
processes sounds in multiple ways.
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Inputting Still Images

= There are several ways to input still images into a
computer. They include:

* Facsimile machine (fax machine), which scans printed documents
and sends them to anther fax machine.

* Digital cameras, including smart phones, take pictures or video and
can connect to a computer via a cable or
wireless link.

* Scanners, which convert printed documents into digital files. Some
have optical character recognition, or OCR, software. When you
scan printed text using this software, the text is turned into a digital
file.




ALl ) guall JLA

s oidediy penaSl) 8 AU pall JBAY (3 )k sae Sl

s les Ll ) s A el i) s s 1 (OnSUl AT) S A\
AT sl

o sl geal) Tl ¢ SO Gl pell Gy L8 Lay ¢ el il ualI
Sy bl 5l S ik e i saaSll Lelia 6 (S

P i cilile ) de gl clasivall Jgad ) ¢ R geall el |
Sl llkOCR sl ¢ cigpall e gl Cojail) dpals Zgal Gandll

o Cile I i) gt o gealinall 138 2133l o gudaall (i) prose e ¢




Inputting Video

= You can input and display video and animation on a
computer. Digital video cameras record moving images in
digital form.

= To convert analog videos to digital format, a computer
needs a video capture card, which is a circuit board that
changes video images into a digital file. These cards also
compress files so they occupy less disk space.
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4-2 Specialized Output Devices

= |mages you see on a monitor are created by a video
adapter, a circuit board that receives data from an
operating system or software application. It has its own
memory, called video memory, or VRAM, to free up space
In the computer’s memory.
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Outputting Images with Printers

= |mage quality varies based on which type of printer is
used.

* The best printer for printing color images is a thermal transfer
printer, which uses heat to transfer color dyes or inks onto
paper.
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Outputting Video

= There are three types of devices used to output video:

* Data projectors show a computer’s video output on a projection
screen.

* Televisions, especially a high definition television, or HDTV,
have become more widely used as an output device.

* Headsets, which have two LCD panels, are worn over the head.
The computer sends video images to each panel.
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Screen Technology

= New technology that may help users see screens in
sunlight is called Organic Light Emitting Diode, or
OLED. This technology consumes less power and
produces better displays than current LCD screens.
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Outputting Sound

= The sound a computer can produce depends on the
computer’s software. Two kinds of software allow audio
output:

* Speech synthesis software allows the computer to read text
files aloud.

* Musical Instrument Digital Interface (MIDI) software allows the
computer to create music.
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Chapter Review

= One advantage of having memory on a video card
dedicated to displaying graphics is, it frees up system
memory for other tasks.

= Sound and graphics files are compressed to take up less
storage space.

= The thermal transfer printer would not be better for
printing a report for school that includes two or three
paragraphs, because it produces output of much higher
quality than needed for this purpose; the ink-jet printer
would be more appropriate.



Introduction to Computers
and Information Technology




5-1 Understanding Computer
Storage

= Storage devices are a computer’s hardware
components that retain data even after the power is
turned off.

= A computer stores data and program instructions in a
file, which is a collection of related information or
program code that is given a unigue name.
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System Startup

= The Basic Input/Output System, or BIOS, Is a set of
programs, called firmware, that tells the computer
equipment how to start up. The BIOS is permanently
stored in special memory chips.

* Most Apple Macintosh computers and personal computers built to
run Windows 8 and later use UEFI (Unified Extensible Firmware
Interface) instead of BIOS.
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Memory and Storage

= Computer memory typically means a set of chips that
act as a temporary workspace in the computer. This
memory, called random access memory, or RAM, stores
data and program instructions needed by the CPU. RAM
and ROM are different in that one is permanent and the

other Is temporary.

Storage Holds
ROM Pemanent Startup instructions and
configuration information for
the computer
RAM Temporary Program instructions and data
that are being used by the CPU
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ROM and RAM

Storage Holds
ROM Permanent Startup instructions and
configuration information for
the computer
RAM Temporary Program instructions and data
that are being used by the CPU




Storage Media

= An important use of storage media is making a backup
of computer data. When you back up data, you copy the
data to a different location for safekeeping. If the original
data is lost or damaged you can restore the data from
the backup files.

CD-ROM drives ars
storage devicas. USB
poris accapt flash drives.

Flash drives, DVDs,
and compact discs
N are examples of @
N
-] 7

storage devica with

its storage media
built into it.
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CD-ROM drives are
storage devicas. USB
ports accapt flash drives.

-~

Flash drives, DVDs,
and compact discs
My aro examples of @
\\ storage media

A hard drive is a

storage devica with

its storage media
bauilt into it.




Storage Devices

= Primary storage describes the main memory, or RAM, in a
computer.

= Secondary storage refers to devices that can store data
permanently, such as a hard drive, flash drive, compact
disc, DVD, or external hard drive. These devices are
sometimes called archival storage devices due to the fact
that you can store data for a long time.




A B 542)

s Ay sl Jsasll 3810 ) ¢ A N 5 SIA Caay i )l (g 3al)
AsnaSll Slea

Jia ¢ aila Sy bl o 385 L€y Al 3 3¢l ) o sl o sadll iy
U B gl ddagriadll o A gandd) (ol BV & jaa gl ¢ ARG al BY) & jaa
DVD

Oooaal 5 jeals el 3 5¢a¥ oda e | o ja AUl [l 3Y) & a
Al gl il bl 0 585 eliSay 4l Agal T las 48,5 5Y)




5-2 Classifying Storage Devices

= Primary storage is sometimes used to describe the main
memory, or RAM, in a computer. But RAM works differently
from storage devices such as flash drives. RAM does not hold
data permanently.

= Secondary storage is sometimes used to describe devices
that can store data permanently, such as a hard drive, flash
drive, compact disc, DVD, or external hard drive.

= Many secondary storage devices can hold more data than a
computer’'s RAM can. Secondary storage devices are
sometimes called archival storage devices because they
store data until you erase it.
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Categories of Storage Devices

Aread-only device can only read data from the storage
medium; new data cannot be saved to it.

Aread/write device can read data from the storage
medium, and can write data onto the medium as well.

A sequential storage device requires the computer to scan
from the beginning of the medium to the end until it finds the
data it needs.

Arandom access storage device lets a computer go
directly to the needed information. The device does not have
to search the entire medium to find data.

Optical storage devices use laser beams to read
Information that has been stored on the reflective surface of
a disc.
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5-3 Common Storage Devices

= A storage device installed inside your computer is called
an internal storage device. One that is positioned outside
your computer is referred to as an external storage
device.

= The most common magnetic storage device installed in
computers is a hard drive.

= Other forms of magnetic storage
devices include a variety of USB- &L "<
external hard drives.
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Other Magnetic Storage Devices

= Magneto-Optical (MO) Drives: This type of drive
combines both magnetic and optical drive technologies.
These drives can be internal or external. Their disks can
store several gigabytes of information.

= Online, or cloud, storage sites allow you to store files on
a network server at a remote location. You access your
data by logging in through the Internet using a secure
password.
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Flash Memory Storage Devices

= Flash memory is a special kind of storage used in ROM
chips within your computer. It is also used in memory
cards and memory sticks for digital cameras that require
removable, reusable storage and in USB flash drives.

= Flash drives connect to the computer through a USB
port.

= Flash drives are popular because of their small size,
Increasing capacity, and ease of connection.
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Optical Storage Devices

= ACD-ROM drive is a slot on the computer or external
device into which you insert a disk.
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Chapter Review

An internal storage device is installed inside your computer. An
external storage device is positioned outside of your computer.

The most common types of optical storage media are CDs,
DVDs, and Blu-ray Discs.

You can add or delete data to a CD-RW after the disc has been
burned.

Read-only devices let users access information but not save it.
Read/write devices let users access and save information to
the device.

Primary storage does not require user interaction. Secondary
storage requires some user interaction.

An archival storage device stores information that is not
frequently used and may not be needed for years, if at all.
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1-1 Input

Types of input include data, software instructions, user
commands, and responses.
* Acommand tells a software program what action to perform.

| 4 | 4 v v
Software

Data instructions User commands Responses
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Input Devices

= An input device is any hardware used to input data.
* A microphone is used to input sounds.

* A mouse, which is a type of pointing device. Moving the mouse
over a surface moves a pointer on the screen.

* Modems and routers direct the input of data.

* Digital cameras connect to the computer by a cable or wireless
link to input photos.

* Awebcam is a small camera that can attach to the computer or
sit on the desk.

* Scanners copy printed images into a computer and can stand-
alone or be part of a printer.

* Modems and routers direct the input of data between multiple
computers.
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Health Risks

= When using a keyboard or mouse a lot, the repetitive
hand movements can cause damage to the nerves in the

hand. The problem is called repetitive strain injury, or
RSI.

= Ergonomic keyboards have been designed to reduce
RSI.
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3-2 Basic Output Devices

= An output device is a piece of hardware that displays or
plays back the result of computer processing in one of
the following four ways: text, graphics, video, and audio.
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Monitors

= Modern monitors use liquid crystal display, or LCD.
LCDs are very light and have a flat screen.

= The cathode ray tube, or CRT, is an older type of
monitor.

= Touch screen monitors are designed to respond to input
from a finger or stylus touching the screen.




O el

LCDs , LCD sl ¢ Jiludl i 581 (e 4808 Raal) LILEY padius
Gadae LiLE e (o ginty Al Aadd o Jilall Qe SN clils

S ¢ Al el 3 el e i o 58 s CCRT ) ¢ 280 An] o
AL Gl ) QB aal e JLEiaY Guallly Jaat Al LAWY apenal 2




Printers

= Nonimpact printers are inkjet and laser printers that
produce paper copies. These are the most common type
of printer.

* Both inkjet and laser printers are available in All-in-One
versions that include fax, copier, and scanner capabilities.

= |mpact printers use hammers or pins to press an ink-
covered ribbon.
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Chapter Review

Examples of specialized input devices include digital
cameras, for capturing and inputting photos and videos;
microphones for inputting sound; and global positioning
systems (GPS) used to input maps and locations.

Cathode ray tube monitors are capable of producing
thousands of colors, and they are affordable. However, they
are heavy, take up a lot of desk space, and they also heat up
easily. Liquid crystal display monitors (LCDs) use less power
than CRTs and can be run on batteries.

Impact printers, like dot matrix, are noisy and do not produce
crisp images.



5
A g‘»
\ =
A — =

! J ﬁ‘-._}{\
- &} elp
g 7-:" ’
. @azizhelp _seu
@azizhelp_s
- aziz.seu

» Student@scu

’ @azizhelps




Introduction to Computers
and Information Technology




6-1 Understanding Hard Drives
and Flash Drives

A hard drive stores information and has several parts.

Platters are a stack of metal disks inside the sealed
container that store information.

Platters are storage media, coated with a special
material that allows information to be saved on them.

Each platter is divided into tracks, or a set of circles on
the surface of the platter, on which the data is recorded.



GO CilS jaa g dalal) (al BN QEJAAe.@é
= eloalsae e (s ging g cila glaall Caliall G jall 5350\

n AT Al daleal) &y gladl Jals dpasall (al BY) (e de gana & SLLYI
il gladll

u L@_.)lc Q&M\Lﬂuw@hoﬁw%cwﬁﬁuj@ dl-\-b\).“\

C bl Gaas



Other Hard Drive Parts

= Acylinder is the same track location on all the stacked

platters. Each track is divided into segments, called
sectors.

= The process of storing information on storage media is
called writing.
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Read/Write Heads

= A hard drive has a motor that spins the platters at a high
speed when your computer is on. A small, needle-like
component, called the read/write head, travels back and
forth across the surface of each platter, retrieving and
storing data.
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Limitations of Hard Drives

= The performance of your hard drive directly affects how
fast your computer works.

= The speed at which a hard drive locates the desired data
IS one of the most important performance features. It is
measured by its access time, or the amount of time it
takes for the device to begin reading the data.
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Alternative Storage Options

= Solid state disks or drives, or SSDs, are a mass
storage device similar to a hard disk drive. Even though
SSDs serve the same purpose as hard drives, their
Internal parts are much different.

= AUSB flash drive is a portable, self-contained storage
device that uses flash memory. These drives offer the
advantages of speed, portability, capacity, and cost.

= Adrive may have a write-protect switch. When the
switch is on, the computer can read from the drive but
cannot write to it or delete data from it.
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Protecting Your Information

= When a storage device experiences data loss, the
data is damaged or made unusable. Storage devices
and computers can also be lost, stolen, or destroyed,
resulting in data loss.

= Backing up your files and programs helps prevent data
loss.

= Aproperty is a piece of data, sometimes called
metadata, attached to or associated with a file,
program, or device. Typical properties include name,
type, storage location, and size.
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6-2 Optical Storage Devices

= Optical storage media such as CD-ROM and DVD-ROM
devices are easy to transport and can store large
amounts of information.

= Optical drives are storage devices into which you insert a
compact disc, or CD. Optical discs are made up of three
layers.
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Reading Optical Information

= Data transfer rate measures the speed of reading
Information, or the number of bits of data the device can
transfer to memory or to another device in a single
second.

= Alaser sensor, a laser-operated tool that reads
Information, is housed inside the optical drive.

= The surface of an optical disc stores data as a series of
lands and pits.
* Aland is a flat, reflective area on the surface of a disc.

* Apit is an indented area on the surface of a disc that scatters
the light from a laser’ s sensor.
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How an Optical Drive Reads Data




Cllul) A gual) Gal BY) ¢ e |4 Cas




Storing Optical Information

= CD-R drives are read-only devices. They let you insert a
blank recordable CD and then save data to it. The data
can’'t be changed or erased.

= CD-RW, DVD-RAM, DVD-R/RW, and PhotoCDs are
optical devices that let you record, change, or overwrite
data multiple times. They are called read/write storage
devices.
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6-3 Storage Trends

= Technologies change over time to correct common
problems.

= One limitation of current storage devices is data decay,
or the loss of information resulting from the gradual
wearing down of a storage medium.

.\. “

retrieval speeds and friction,
causing damage to media.
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Data

= Data integrity means that stored information is usable and
available in the location where you expect to find it.

= An enterprise storage system allows computers to share
data in a network environment, allowing networked
computers to access storage devices linked to the network.

= Cloud computing uses the Internet and central remote
servers to host data and applications.
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Emerging Data Storage

= When physical storage is pooled from multiple network
storage devices into what seems to be one single
storage device managed from a central console, it is
called virtualization.

= Storage virtualization is usually used in a storage area
network (SAN), or a network of storage devices that can
be accessed by multiple computers.

= Aholographic data storage system, or HDSS, stores
data in images called holograms on optical cubes the
size of a sugar cube.
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Chapter Review

= RAM is considered a primary storage device because it
IS the first place the CPU looks for information or data. If
It cannot find the necessary information in RAM, it looks
to secondary storage devices, such as a hard disk.

= Storage devices and computers can be lost, stolen, or
destroyed, resulting in data loss. One way to reduce the
Impact of data loss is to back up your data.

= A head crash, or the collision of a read/write head with
the surface of the disk, could occur, thus prohibiting
storage of data on the damaged sector of the drive.



Chapter Review (continued)

= When a file is saved to a magnetic storage device, the
read/write head locates a spot on a platter. It then
generates a magnetic field on the surface of the platter.
The magnetic field records a string of 1s and 0Os, or
binary code, to generate the information a computer can
read.

= While you can save data to a CD-R, you cannot change
or erase the data once it is on the disc. With a USB flash
drive, you can save and delete data as desired. A flash
drive also has a bigger capacity than a CD-R.
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