5 Operating Systems

By completing this lesson you will learn

the necessity of an operating system
the function of an operating system
user interfaces of operating systems

services of an operating system
types of operating systems v
advantages of operating systems 4
utility Programmes of operating system

drives, folder and files

(5.1 Introduction to Op ystems )

A Computer consists of hardware, ware and software.

Any physical compon computer system with a definite shape is
called a hardware. Examples offiardware include: mouse, keyboard, display unit,

firmware. The i
firmware.

How thefqitial) Oper ations of a computer are perfor med
e When the user powers up the computer the CPU (Central Processing Unit)
activates the BIOS (Basic Input Output System).

. & first program activated is POST (Power On Self-Test). Using the CMOS
mplementary Metal Oxide Semiconductor) memory this checks all the

.
(C
6\ hardware and confirms that all are functioning properly.

o After that it reads the MBR (Master Boot Record) in boot drive in accordance
with the firmware ‘bootstrap loader’ which is provided by the computer
manufacturer.

e Then the computer loads in the Operating System in boot drive to the RAM
(Random Access Memory)

nformation displayed on the screen are displayed by
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e Once this is performed the Operating System takes over the control of the
computer and displays a user interface to the user.

Thiswhole processis called booting which meansthat an Operating System
is loaded into the RAM (main memory).

Software is a set of instructions given to the computer to perform some
activity using a computer. There are many types of software. They can be bro
classified as follows:

Software

System Software Application Softw

a) Operating System ]

b) Utility Software

Word Processing

c) Language Tranglators Q Spread Sheets

Database

x Bier Computer Games

. J Web Browsers
Compiler
Interprter

re5.1 - Types of Software

a. JOperating System — The Operating System provides for the user
utilize the functions of a computer by managing the hardware

.
\ and software in it. The image 5.2 below depicts how the system
6 software and application software interact with the hardware.
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Application Software
Database Word Processing  Spreadsheets

System Software

Computer

Utility

Hardware
Software

Keyboard
Mouse Projector

Figure 5.2 — Hardware, System Slication Software

b. Utility Software—These to manage and analyze the software
in the computer. The utility software differ from the application software

in their complexit%perational activities. Utility software helps

in managing the reSpurccs of the computer. However, the application
software fuion in\different to the utility software. There are many
utility softwatewhiCh dedicated to perform certain functions. Some of

nti -Virus Software — to protect the computer from
virusinfections

Oii. Disk Formatting — to prepare the storage device in

order to save the files and folders

& c. Language Trandators - A computer program (software) is made up

¢ by using a set of instruction codes. These instructions are written in

\ high level languages which are very close to the human languages.
These high level languages are translated into machine language (i.e 0’s
and 1°s) which are understood by the computer by language translators.
assembler, compiler and interpreter are examples for language
translators.
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(5.1.2 Application Software)

Theapplication softwarewhich runsonthe Operating Systemisusedto carry
out computer based activities of the user such as creating documents, mathematical
functions, data entry and, computer games.

Ex: Word processing, spread sheets, database, computer games,
Web browsers

((5.1.3 |mportance of Operating System)))

The software which facilitate the interaction bet
hardware is the Operating System. The Operating System ptovi
installation and management of various application soft

Operating System manages all the input, output an
means that Operating System is the sole

computer system.

user and
s instructions for
ot only that the
omputer memory too, which
ich manages the whole

Application, Software

perating System

!

. \ Other System Software
S :

Figure 5.3 - Interaction between the user and the computer

Hardware
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(@.1.4 Introduction to several Operating System@))

1. Microsoft Windows Operating System

This Operating System which was introduced by Microsoft is proprietar,
software which means users have to pay for software license. Nevertheless_thi
Operating System very popular around the world and is available in many di
editions such as:

Windows Xp, Windows vista, Windows 7, Windows 8

In addition to the above versions there is a Windows Mobj
is meant to be used in smart phones, tablets etc. There is a se e

Windows Server as well.
2. Apple Mac Operating System A E
eloped by Apple Incorporation
is also a proprietary software

this Operating System can only be
tured by Apple Incorporation.

called MS

is called Apple Macintosh. This Operatin
which requires payment for license. Ho
installed on Apple computers which a

3. Ubuntu Operating Sy

Ubuntu has been develéped based on Linux Operating System, This
Operating System is a ble frée of charge. Hence it is called a Free and Open
Source Software. We can oad Ubuntu free from the URL: http//www.ubuntu.
com

4. Android O ting System
Andr erating system is developed by Google. This is mainly used for
the mobile devices. This is also a Free and Open Source Software.

5 &thanaLinux

\ This operating system is developed based on Linux operating system and
can be downloaded free of charge at www.hanthana.org
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(@.1.5 Types of Operating &/ster@))

The main function of an Operating System is to provide an environment
suitable for executing the commands issued by the user. Based on the functionality
of the Operating System it can be classified as:

1. Single user operating system
2. Multi user operating system

3. Multi-tasking operating system
4. Real time operating system

1. Single user Operating System
The Operating System which provides service to on a atimeis
called a Single User Operating System.

Example - MS Dos Operating System

2. Multi-User Operating System

The Operating System which allo
simultaneously called a multi-user ope em. This type of Operating
System is commonly used in Mainframe o ver computer where several users
are connected to a computer system simultaneously.

users to use a system is

Example - Linux, Windows server

3. Multi-tasking

vhich allowsto run multiple process at the sametime
perating system. A single user can run multiple operations

Example - Windows 7, Windows 8, Ubuntu, Mac Operating System

ff. ﬂea] Time Operating System
These are the Operating Systemswhich givesthe output in real time without
servable delays. Real Time Operating Systems are mostly utilized in ATM
points. Also these kind of Operating Systems are installed in scientific devices
and small gadgets. These Operating Systems are specifically designed for particular
devices.

Example - ATM machines, Calculators
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(@.1.6 Services of an Operating System)))

The Operating System is a software which manages the hardware and other
software in a computer system. It provides services to other software. There are two
main services performed by an operating system. They are:

1. Managing the hardware of a computer
2. Providing user interface

1) Managing the Hardware of a computer

Hardware of a computer are managed by using the fo i cesses;
1. Process Management
i1. Memory Management
iii. Device Management
iv. File Management
v. Security Management \
vi. Network Management
Figure 5.4 shows the inter con between resource management within
computer.

Applications

. \ Figure 5.4 - Resource Management

t us now consider the above mentioned management tasks;
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i. Process M anagement

A user can perform tasks using a computer. Consider the example of printing
a letter. Eventhough we see the printing of a letter as a single process, it is infact
performed by dividing the whole process into small tasks within the computer. We
call this small task as a process.

pProcess

mgr .

DY

Figure 5.5,- Processes Management

We can call a running
All the activities in a comput
Resource manage
of memory, and all

computer program or part of the program as a process.
\* s either a single process or a multiple processes.
[|ctivities such as allocation of CPU time, allocation

o .1\.\ fTnput output devices of each process are managed
under the resourcéunianagement of Operating System.

Odering,of theprocesses (according to a sequence) is aso performed under
management. Forg ple consider keying in some data using the keyboard while
a document is being printed. The processor has to prioritize which action has to be
performed first. For an observer it appears that both these actions are performed
once. ct, they run as two different processes. Also observe the situation where

make some changes to the document which is in print. Do these changes appear

document which is being printed? The answer is "No" because these changes

which was made after giving the print command do not appear in the printout. This
proves that the processes within the computer are performed in certain order.
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ii. Memory Management

Memory (We specifically talk about RAM — Random Access Memory)
plays a major role during the functioning of the computer. The input data are
stored in the RAM before being transferred to the CPU and the processed data i.e.
information are also stored in the RAM before being sent to the Output devices.
Hence systematic management of the memory is vital for the proper functlomn
of a computer. Memory management process makes sure that enough me
allocated for each process and it also makes sure that the memory is freed

particular process ends. @

Only those data'which is in the RAM would be printed. Those changes we add after
the ‘print command’ are not printed.

Activity
(i Explain how to find the capacity of Random Access Memory (RAM)
‘g ® Write down the capasity you use.
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iii. Device M anagement

There are several peripheral devices connected to a computer system. The
operating system is responsible for the management of those devices. Device
controllers are used to control the peripheral devices whereas device drivers are
used to control software components.

B @I Deuice
>4 nor o

Deuice

mgrm

4¢  When you connect a printer to a computer, the Operating System
o installs the relevant device driver automatically. When it does not

\ ‘9 install automatically we need to manually install it. Find out and write
down the steps on how adevice driver isinstalled in your Operating

System.
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iv. File Management
We can save data in files and we keep the files within the folders in order to
manage methodically. The Operating System to manage the files and folders.

JTHT

Figure 5.8 - File Management 4

Some of the services performed by the Oﬁting System in file management

are listed below:
» Making new files and saving them Q places

* Deleting the unnecessary files

* Arranging the folders in order and deleting the unnecessary folders
* Renaming the files and fol

» Changing the storage locatio s and folders

 Creating backupsofé% d folders as needed

Figure 5.9 - File Management

6\ READ WRITE EXECUTE

File and folder management includes handling file properties, file operations,
file access and file systems.
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Activity

1. There are many properties of a file/folder. Write down how you can
(- find the properties of a file/folder and write down the properties.
‘g 2. Write down the names of the Operating System which uses the

following file types;
* FAT16
* FAT32
* NTFS
* ext4
* ReiserFS

3. Explain the following two methods used for accessing, theWfiles using the

Figure 5.10:
* Sequentia Access
» Random Access

Sequential a \

Software (Malware) such as a virus could harm the smooth functioning of a
computgr. There could be other threats such as deletion or destruction of data/

information by unauthorized access to the system.
.

Protecting the computer from these kind of attacks also managed by the
@ting System up to some extend. Various kinds of techniques are used by the
O

rating System to perform function.
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Activity

1. List out and explain each of the methods used by Operating System
(- to prevent and control unauthorized access.

can be used against each of those threats.

vi. Networ k Management
Operating Systems support different types of netw ectivities. They
support wired and wireless connectivity for hardw. icesin the system such as

computers, printers, scanners that exist in the network.

computer. A computer network facilitate @ iple text communication to a
multimedia data communication. Today,ddta €0mmunication is utilized at a greater

scale in networks. This concept is wel onstrated by Cloud Computing.
Nekwork
mgr h
®
@ ®
® &

Figure 5.11 - Computer Network Management

Z.Q)viding user friendly interface

We need an interface to interact with the computer. An Operating System
ovides a user interface to input commands and instructions in a user friendly
anner. Using this interface, we can perform tasks without using complex

instructions.

There are two types of user interfaces provided by the Operating Systems.
They are:
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1. Command Line Interface-CLI
2. Graphical User Interface-GUI

The following section discusses in detail about each of the above interfaces.

1. Command LineInterface (CLI)

This kind of interface was used by all the Operating System systems of the ‘
early days. This interface had a ‘prompt’ where the commands are keyed in usi e
keyboard. In using command line interface, the correct syntax has to be used.

icrosoft Windows [Uersion 6.1.76811
opyright <{c> 2809 Hicrosoft Corporation. All rights reserved.

S\TOSHIBA>T ime
ent time is: 1:57:89.87

sers TOSHIBA >Date +— _m

cuprrent date is: B9-20-2014
¥ the neu date: (amn—dd-yyd> 0

C:\Users\TOSHIBAY . _ e Output

Commd

Figure 5.12 - Command Line Interface

Activity
, 1. Explain how y in the CLI of the Operating System you use.
«({+ 2. List out a ands used in CLI and the function performed
‘9 by thes

2. Graphical™yser Iinterface (GUI)

Almost e present day Operating Systems use graphics on their
interfaces. This GUI provides the ability to use the mouse or finger tips to navigate
the comimands. Therefore it has become much easier to interact with the computers
wdaYQ

These Operating System with GUI uses four components in order to make

dly environment. These components are abbreviated as WIMP. WIMP stand

1. Windows
2. lcons

3. Menus

4. Pointer

142 For free distribution



https://www.ict-with-udula-priyankara.online/
https://www.ict-with-udula-priyankara.online/
https://www.ict-with-udula-priyankara.online/

Activity
1.

(-
g 2

3.

4.

S

Write down all the com o different windows in the
Operating System that

Name all the icons in your@desktop

Explain how you use the options in two menus of two applications
that you use. ‘

There are differefif shapes (styles) for the mouse pointer. List few
se pointer. Explain how you can change the shape

The utility programsin an Operating System
Several processesare performed by the Operating System for thefunctioning

the*computer. Many utility programs are available in the Operating System for
e functioning of the machine as well as to protect from security threats. In the past
e had to buy different utility programs and install whereas nowadays most of the

required utilities come with the Operating System.
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There can be many types of utility programs in an Operating System:

* Backup Software - To copy files and take back up of hard drives

* Disk scanner - To check the errors in hard drive

* Disk defragmentation - Organizing the hard disk by rearranging clusters of small
spaces together and creating a larger free space. This increases the efficiency of
the hard disk.

» File/data compression - Compression of larger files into smaller files

» Task Manager - to display information regarding the processes and progr
in acomputer and the general status of the computer

» System diagnosis tools - to monitor errors in hardware and seftware ‘of a
computer or network of computers and diagnosis of system errors:

» Anti-Virus Software - Protecting the computer by identifyin

malicious software
* Clipboard - temporary storage of data/files for cut/copylandipaste operations
» Data synchronization software - to establish const among data from a

source to atarget data storage and vice versa

* Disk partitioning software - can divide an inds | drive into multiple logical
drives

* Screensavers - for blanking the scre
patterns when the computer is not in ust

» System profilers - to provide detailed infofmation about the software installed

and hardware attached to the c@mputer.
* Network utilities - to analyze computer's network connectivity, configure

network settings, chec w er or log events.
In the followingysection“details of some of the utilities in an operating

ing it with moving images or

Disk Rartitioning
What &%rtition?
\ By default there will be only one physical drive in a hard drive. But this
% is normally divided into many logical partitions. This process of dividing an
mdividual drive into multiple logical drives is called disk partitioning.
Normally partitioning is performed at the time when a hard disk is configured

for the first time. Partitioning could also be performed when a new hard disk is to
be added or when an existing hard disk is replaced with a new hard disk.
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We may need to change the existing partition. When an already partitioned
hard disk is partitioned again, all the data in that hard disk would be deleted.
Therefore, it is necessary to keep it a point to keep a backup copy of the existing
data before partitioning again.

The following image depicts how a hard disk would look before and aft
partitioning.

New Drive

Figure 5.14 - Hard Disk — before Kfter partitioning

Why do we need partitioning?
There could be many reasons f@iertaking partitioning. Below are some

of the reasons for partitioning.

*  When we need to save diff%ms in different places. (Ex: Software in one
drive and all other d n another drive).

have

ore than one Operating System in the same machine.
stall both Windows and Ubuntu Operating System)

e When we need

e To meet the
mandat@

quigement of the Operating System (Ex: Sometimes it becomes
separate partition is allocated for the Operating System)

We can see each of the divided partition as separate drives. In Windows
environment, it is a customary to name the first drive as C: drive and go on. This
m&:‘hat the First partition becomes the first drive and would be named as C:

¢ _ drive and the second drive would be named as D: drive and so on.

ote: In windows environment, Multimedia drives (DVD, CD), flash drives etc.
which are connected to the computer would be identified as ‘Drives’ and they
would be named using an English letter after C (after partitioning the hard disk).
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However, in Linux environment all the partitions, multimedia drives,
flash drives etc. would be identified as individual folders (in Linux they are
called Directories). Therefore it cannot be seen drives named C: D: etc in Linux
environment.

Disk Formatting

A hard disk cannot be used once partitioning is completed. We nee
format each of the drives individually.

Formatting is the process of preparing a data storage device such as ahard
disk drive, solid-state drive, floppy disk or USB flash drive for storin a. This is
done using a file format in the Operating System.

The USB Flash Drives come pre-formatted so that the put into use
directly.

We can format hard disk drive, solid-state drive, floppy disk or USB flash
drive whenever need arises. Every time we perfo atting the data in the drive
would be deleted. Therefore it is necessary to k copies of the data before
formatting.

Once a hard disk is partitioned and atted we can start saving data on it.

Usually a hard disk is partitioned and formatted before installing an
Operating System for the first tim the first time the need for partitioning or
formatting could arise very rarely.

You can see in th ge below how a hard disk would look like after
partitioning and formatting.

i Sectors
out Partition) MBR (Master Boot Recard)
cylinder 0, head 0, and sector |

. \ : NS=0
Se=0y,

N e
Before partitioning  Before partitioning ~ After formatting

Figure 5.15 — Har Disk — before and after partitioning and formatting
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Defragmentation

The following shows the defragment in Windows. Sometimes a file (which
is larger in size) may not be stored as a single track in the hard disk. This process
where a single file is broken into different pieces and stored in different parts of the
disk is called fragmentation.

S
(Qt ||
G =

Figure 5.16 - How a file is stored in different places of'adis

The Operating System splits a file into several p ns and saves them
in different places in the disk especially when a s le Becomes larger due to
multiple editing. Further, the empty spaces that are createéd in the disk due to the
deletion of files is used to save new files whichs€auses fragmentation.

Q e 1s defragmented and saved in
ficiency of the computer.

It takes longer time to read a file w

the slowness of the computer, whereas fragmentation could be a one reason) the
best action to take would be to fragmentation.

(o) o B (G) ]
| ‘--"

Figure 5.17 - Before Defragmentation After Defragmentation

XHowever Linux based Operating Systems use a different method to store
files. Linux Operating System makes sure that ample space is left between the
ed files so that they can be saved at the same location as a single intact file even
hen the file expands due to editing. Therefore there is very little possibility for
fragmentation to happen. It is also because Linux based Operating Systems have
the ability even to relocate the file in a new place if the file exceeds its allocated
memory space. Therefore there is no need for ‘defragmentation utility’ in Linux
based Operating Systems.
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(5.2 Introduction to File Systems )

Computer is a machine which alows for storage of large volumes of data
while facilitating the quick retrieval of those saved data when we need. The data we
save must be given a file name for the purpose of identification. There are many
names used in the storage mediawhich arerelevant to a partuclar Operating Sy

and Application Software. But all these file names consist of two comp
namely file name and file extension. However the file extension are hidden te’the
user by the Operating System by default.

(@.2.1 Finding out the File Extens on))

Start — Control Panel — Folder Options —Vie ide Extensions for
known File types (See Figure 5.11) — untigk it — Then click OK.

-

Folder Options.

General | View

Folder views

You can apply the view (such as Details or lcons) that
YO a@re L this folder to all folders of this type.

Apply togFel Reset Folders
<V
Advanced settings
IV Bhways s oW Menus -

Ligplay file icon on thumbnails
| Cigplay file size information in folder tips
) Whisplay the full path in the title bar (Classic theme only) =
| Hidden files and folders
@ Dont show hidden files, folders, or drives
(7 Show hidden files, folders, and drives

[¥] Hide empty drives in the Computer folder
Hide extensions for known fils types
* [7] Hide protected operating system files (Recommendad)
[7] Launch folder windows in a separate process
. Managing pairs of Web pages and folders il

OK | [ Cancel ][ iosl

Figure 5.18 - Details of a file
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Now double click on any folder. Then we can view file extensions of any file.

& W' A S

callerid.exe SPaddon.exe 55mmgrdat S5MMygr.exe

File name Ex&sion Symbol that separat
name and exte
fullst
Figure 5.19 - Window to set up display of file extensm s

Note: The Operating System identifies th pe using the file extensions.

There are many file extensions in use.Q of them are listed below:
File Extension File Type

exe Executable
docx Word
Excel

PowerPoint
Access

A filéwame and a location are given when saving a file in the computer. The
Operating System maintains many other information relevant to the file.

. & Type of file
\ Size of the File
Saved Date and Time

To view these data, right click on a particular file and then click on
‘properties’ from the list that appears.
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&= track and sectorsjpg PrqperﬁﬁL u

General |Sec|_u1ty| Details I Previous ‘u‘a’sinns|
-. ._ tlack andusec.:'tnrs.j-pg
Type of file:  JPEG image {jpg)
Opens with: | ] Windows Photo Viewer
Location: DAChap 5 <«
Size: 547 KE (3,699 bytes) <—
Size on disk:  12.0 KB {12,288 bytes) <\
Created: September 12, 2014, 11:08:46 AM
Modified: September 12, 2014, 11.08:47 AM \
Accesszed: September 12, 2014, 11.08:47 AM
Attributes:
Security: This file came from another
computer and might be blocked to
help protect this computer.

Selecting a loca

The date and time when
the file was saved.

ure’5.20 - Viewing details of a file

ve a file

A location I n the storage space to save a file. It is called a drive. The

previous section

Driv

ctailed that several drives can exist after partitioning.

default a computer uses the hard drive to save. If the hard drive is not
itioned then it would be labelled as C: drive. If the hard drive is partitioned then
itions could be named in order as [C:], [D:], [E:] etc.

If there are other storage media such as CD, DVD or Blue Ray Disk drives
in a computer then these drives are given different letter names. For example if the
hard disk is partitioned into four separate partitions then they would be labelled
[C:], [D:], [E:]and [F:] drives whereas a CD, DVD or Blue Ray Disk drive would
be named as [G:] drive.
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In the same manner when a pen drive is connected to the computer the new
drive would be labelled as [K:] drive.

If you want to see the number of drivesin acomputer, observe thefollowing
steps: Open the icon “Computer”. Now you can see, the externally connected drives
such as Blue Ray Disk drives and pen drives are shown as devices with removable
storage.

.*_'p, ‘& » Computer » -

se Edit View Hep

Organize = System properties Uninstali or change 2 program Map network drive

“r Faverites 4 Hard Disk Drives (3)
| Local Disk {C:)

B Desktop |5 -, E— .
4 Uibraries _ £l 188 GB fres of 831 GE
* Homegroup Mew Volume (E:)

B TOSHIBA c.;-i;f

& Computer
M Local Disk (C:)

1.31 GB free of 97.5 GB
4 Devices with Removable Storage (3)

iia New Volume (D)

-l
o N ) =$ DVD RW Drive ()

0Q | o
I LV 40 Bt (1) Removable Disk (K:)
eid DYD Drive (G:) . S
= Removable Disk (K:) = v 4 78 QB free of 7.18 |
TOSHIBA-PC
Workgroup: WORKGROUP

Processor: Intel(R) Core(TM) 3 C M3T0 @ 2406H:
Memiory: 400 GB

Even though w
directly stored to th ally we create a folder in a drive and then store the

ame to the folder in order to identify the folders too.

2. Now select 'Folder' under 'New' in 'File Menu' or 'New folder' under
'Tools'.

3. Provide a suitable folder name

anaging files and folders

e have to perform many activities using the files and folders in a drive.
1. Copy and paste of files/folders
2. Select the file/folder to be copied
3. Select copy (Edit — Copy or Ctrl +C)
4. Select the destination drive or folder
5. Select paste (Edit — Paste or Ctrl + V)
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Cut and Paste of files/folders
1. Select the file/folder to be cut
2. Select to cut (Edit — cut or Ctrl +X)
3. Select the destination drive or folder
4. Select paste (Edit — Paste or Ctrl + V)

Renaming a file/folder

1. Select the file/folder to be renamed
2. Select to rename under File menu
3. Key the new name and Enter

Deleting a file/folder

1. Select the file/folder to be deleted
2. Select to delete under File menu or use Delete key o yboard
3. Click “Yes’ in the dialog box that appears.

Then the deleted file/folder would be placed in Recycle Bin témporarily.

Delete File

Size: 48.4 KB

W‘Fed 09/15/2014 10:10 PM

Figure 5.22 - Delete Dialog box

Restore a Delete e/folder
1.0penRecycle bin
g.Selec e file/folder to be restored

%%k Restore under File menu
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Summary

Operating System is essential for Operating a Computer.
All the Application Software in the computer runs on the Operating System.

The User Interface functions as the facilitator between the computer
Uuser.

The GUI is convenient to the user than the CLI.

The types of Operating System are: Single User, Multi Us i-fasking
and Real Time User.

The Operating System which provides service to naatimeis

called a Single User Operating System.
The Operating System which allows multi plebe% asystemiscalled
aMulti User Operating System.

The Operating System which allows
time is called a Multi-Tasking Opera

The Operating System helps in @; all the resources of a computer.
The hard disk is partitioned and fogmatted before installing an Operating
System.

A file consists of a File Extension
Folders are used togsave fil

In order to save the e user creates folders inside the drive.

ultiple process at the same
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