1stributed Operating System

Various autonomous interconnected computers communicate with each other using a shared
communication network.

* Independent systems possess their own memory unit and CPU.

* These are referred to as loosely coupled systems.
» Examples:- Locus, DYSEAC
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6. Network Operating System
-

» These systems run on a server and provide the capability to manage data,
users, groups, security, applications, and other networking functions.

» These types of operating systems allow shared access of files, printers,
security, applications, and other networking functions over a small private
network.

* The * other" computers arc called client computers, and each computer that
connects to a network server must be running client software designed to
request a specific service.

* popularly known as tightly coupled systems.



6. Network Operating System

-

Advantages of Network Operating System:

» Highly stable centralized servers

» Security concerns are handled through servers

» New technologies and hardware up-gradation are easily integrated into the system

» Server access 1s possible remotely from different locations and types of systems

Disadvantages of Network Operating System:

» Servers are costly

» User has to depend on a central location for most operations

» Maintenance and updates are required regularly

Examples of Network Operating System are:

Microsoft Windows Server 2003/2008/2012, UNIX, Linux, Mac OS X, Novell NetWare, and BSD,

o [



7. Real-Time Operating System
<o

* These types of OSs serve real-time systems.

* The time interval required to process and respond to mputs 1s very small.

* This time interval 1s called response time.

* Real-time systems are used when there are time requirements that are very
strict like

» missile systems,
» air traffic control systems,

» robots, etc.



3. Embaded Operating System
dlmm.

 An embedded operating system 1s one that 1s built into the circuitry of an electronic
device.

 Embedded operating systems are now found in automobiles, bar-code scanners, cell
phones, medical equipment, and personal digital assistants.

* The most popular embedded operating systems for consumer products, such as PDAs,
include the following:

» Windows XP Embedded

» Windows CE .NET:- it supports wireless communications, multimedia and Web
browsing. It also allows for the use of smaller versions of Microsoft Word, Excel,
and Outlook.

» Palm OS:- It 1s the standard operating system for Palm-brand PDAs as well as
other proprietary handheld devices.

» Symbian:- OS found in “ smart” cell phones from Nokia and Sony Ericsson



Popular types of OS
-

* Desktop Class
s Windows
s OS X
s Unix/Linux
+* Chrome OS
 Server Class
s Windows Server
s Mac OS X Server
¢ Unix/Linux
« Mobile Class
s Android
s 108

** Windows Phone



Desktop Class Operating Systems:-
dlmmmm

* Platform: the hardware required to run a particular operating
system
— Intel platform (IBM-compatible)
* Windows
 DOS
« UNIX

* Linux
— Macintosh platform
 Mac OS

— 1Pad and 1Phone platform
* 10S



Ms-DOS
o

» Single User Single Tasking OS.

It had no built-in support for networking, and users had to manually 1nstall
drivers any time they added a new hardware component to their PC.

* DOS supports only 16-bit programs.
e Command line user interface.

* So, why 1s DOS still 1n use? Two reasons are its size and simplicity. It does
not require much memory or storage space for the system, and 1t docs not
require a powerful computer.



Microsoft Windows == Windows 10
]

* The graphical Microsoft operating system designed for Intel-platform desktop
and notebook computers.

« Best known, greatest selection of applications available.
e Current editions include Windows 7, &, 8.1 and 10.




Mac OS

» User-friendly, runs on Mac hardware. Many applications available.
* Current editions include: Sierra, High Sierra, Mojave, Catalina & Big Sur—Version
XI(Released in Nov 2020)
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Linux
C e

* Linux: An open-source, cross-platform operating system that runs on
desktops, notebooks, tablets, and smartphones.

— The name Linux 1s a combination Linus (the first name of
the first developer) and UNIX (another operating system.
« Users are free to modity the code, improve it, and redistribute 1t,

* Developers are not allowed to charge money for the Linux kernel itself
(the main part of the operating system), but they can charge money for
distributions (distros for short).



Google Chrome OS S

* Chrome OS. Is a popular thin client operating system.

* Thin client A computer with minimal hardware, designed for a specific task.
For example, a thin web client 1s designed for using the Internet.
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Server Operating Systems
dlmmmm

e Windows Server

— Familiar GUI interface for those experienced with Windows

 UNIX

— Very mature server capabilities, time-tested, large user
community, stable

e Linux

— Free, customizable, many free services and utilities available



Windows Server
<

Administrator P9
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Tablet and Phone Operating Systems
dlmm.

* System-on-chip (SoC): An operating system that comes preinstalled on a
chip on a portable device such as a smartphone.

* Popular SoC operating systems:
= 1OS: for 1Pad, 1Phone

* Android: for a variety of tablets and phones

* Downloadable applications (apps) from an App store, for example:

* Apple App Store

» Google Play Store pm——
5 4 » Google play

~ Available on the

- App Store



10S on the 1Phone and 1Pad
o

* The Apple-created operating system for Apple tablets and phones.

* The current stable version, 10S 14, was released to the public on September

16, 2020.




h

Android

» Android, a popular OS for smartphones and tablets, is
based on Linux Kernel.

— Developed by Google

e Current versions include:
— Android 8 Oreo
— Android 9 Pie
— Android 10

— Android 11 (relcascd on Sep, 2020)




Advantage of Linux Operating System
dlmm.

1. Open Source
As it is open-source, its source code is easily available.
Anyone having programming knowledge can customize the operating system.
One can contribute, modify, distribute, and enhance the code for any purpose.

2. Security
The Linux security feature is the main reason that it is the most favourable option for developers.
It is not completely safe, but it is less vulnerable than others.
Each application needs to authorize by the admin user.

Linux systems do not require any antivirus program.

3. Free

Certainly, the biggest advantage of the Linux system is that it is free to use.
We can easily download it, and there is no need to buy the license for it.

It 1s distributed under GPL (General Public License).
Comparatively, we have to pay a huge amount for the license of the other OS



Advantage of Linux Operating System

e
4. Lightweight

The requirements for running Linux are much less than other operating system
In Linux, the memory footprint and disk space are also lower.

Generally, most of the Linux distributions required as little as 128MB of RAM
around the same amount for disk space.

S. Stability
Linux 1s more stable than other operating systems.

Linux does not require to reboot the system to maintain performance levels.

It rarely hangs up or slow down. It has big up-times.



Advantage of Linux Operating System
dlmm.

6. Performance

Linux system provides high performance over different networks.
It is capable of handling a large number of users simultaneously.
7. Flexibility

Linux operating system is very flexible.

It can be used for desktop applications, embedded systems, and server applications too.
It also provides various restriction options for specific computers.
We can install only necessary components for a system.

8. Software Updates

In Linux, the software updates are in user control.

We can select the required updates.

There a large number of system updates are available.

These updates are much faster than other operating systems.

So, the system updates can be installed easily without facing any issue.



Advantage of Linux Operating System
dlmmmm

9. Distributions/ Distros

There are many Linux distributions available in the market.

It provides various options and flavors of Linux to the users.

We can choose any distros according to our needs.

Some popular distros are Ubuntu, Fedora, Debian, Linux Mint, Arch Linux,
For the beginners, Ubuntu and Linux Mint would be useful.

Debian and Fedora would be good choices for proficient programmers.
10. Live CD/USB

Almost all Linux distributions have a Live CD/USB option.

It allows us to try or run the Linux operating system without installing it.
11. Graphical User Interface

Linux i1s a command-line based OS but it provides an interactive user interface like
Windowe



Advantage of Linux Operating System
dlmmmm

12. Suitable for programmers

It supports almost all of the most used programming languages such as = /C++, Java, Python, Ruby,
and more.

Further, it offers a vast range of useful applications for development.

The programmers prefer the Linux terminal over the Windows command line.

The package manager on Linux system helps programmers to understand how things are done.
Bash scripting 1s also a functional feature for the programmers.

It also provides support for SSH, which helps in managing the servers quickly.

13. Community Support

Linux provides large community support.

We can find support from various sources.

There are many forums available on the web to assist users.

Further, developers from the various open source communities are ready to help us.



Advantage of Linux Operating System
dlmmmm

14. Privacy

Linux always takes care of user privacy as it never takes much private data from the user.
Comparatively, other operating systems ask for the user's private data.

15. Networking

Linux facilitates with powerful support for networking. The client-server systems can be easily set
to a Linux system. It provides various command-line tools such as ssh, 1p, mail, telnet, and more
for connectivity with the other systems and servers. Tasks such as network backup are much
faster than others.

16. Compatibility
Linux 1s compatible with a large number of file formats as it supports almost all file formats.

17. Installation

Linux installation process takes less time than other operating systems such as Windows. Further,
its installation process is much easy as it requires less user input. It does not require much more
system configuration even it can be easily installed on old machines having less configuration.



Advantage of Linux Operating System
dlmmmm

18. Multiple Desktop Support

Linux system provides multiple desktop environment support for its enhanced use. The desktop
environment option can be selected during installation. We can select any desktop environment
such as GNOME (GNU Network Object Model Environment) or KDE (K Desktop
Environment) as both have their specific environment.

19. Multitasking
[t 1s a multitasking operating system as it can run multiple tasks simultaneously without affecting

the system speed.

20. Heavily Documented for beginners

There are many command-line options that provide documentation on commands, libraries,
standards such as manual pages and info pages. Also, there are plenty of documents available on
the internet in different formats, such as Linux tutorials, Linux documentation project,
Serverfault, and more. To help the beginners, several communities are available such as Ask

Ubuntu, Reddit, and StackOverflow.



UNIX Shell and Utilities

» The shell used to be 1n the

kernel but now 1s a utility outside[ iiliGes J [ Shell
of 1t.

» Easy to change/debug.

»Many of them (sh, bsh, csh,[ Kémel

ksh, tcsh, wsh, bash) 1

»Possible to switch between Hardware

them (chsh)




A very simplified Shell
S

#define TRUE 1

while (TRUE) {
type_prompt( );

read_command(command, parameters);

if (fork() != 0) {

/[* Parent code. */
waitpid(—1, &status, 0);

} else {

}

/* Child code. */
execve(command, parameters, 0);

[* repeat forever */

/* display prompt on the screen */
/* read input from terminal */

[* fork off child process */

/* walit for child to exit */

[* execute command */



