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Operating System

An operating system acts as an intermediary between the user of a computer and computer

hardware. The purpose of an operating system is to provide an environment in which a user can

execute programs in a convenient and efficient manner.

An operating system is a software that manages the computer hardware. The hardware must

provide appropriate mechanisms to ensure the correct operation of the computer system and to

prevent user programs from interfering with the proper operation of the system.

1. Definition

An operating system is a program that controls the execution of application programs
and acts as an interface between the user of a computer and the computer hardware.

A more common definition is that the operating system is the program running at all
times on the computer (usually called the kernel), with all else being application
programs.

An operating system is concerned with the allocation of resources and services, such as
memory, processors, devices, and information. The operating system correspondingly
includes programs to manage these resources, such as a traffic controller, a scheduler,
memory management module, I/O programs, and a file system.

2. Functions of Operating System

Operating system performs three functions:

Convenience: An OS makes a computer more convenient to use.

Efficiency: An OS allows the computer system resources to be used in an efficient man-
ner.

Ability to evolve: An OS should be constructed in such a way as to permit the effective
development, testing and introduction of new system functions at the same time without
interfering with service.
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3. Types of Operating Systems

An operating system performs all the basic tasks like managing file, process and memory. It

acts as manager of all the resources. It becomes an interface between user and machine.

3.1 Batch Operating System

This type of operating system does not interact with the computer directly.
Advantages of batch operating system:

e Multiple users can share the batch systems.

o The idle time for batch system is very less.

o [t is easy to manage large work repeatedly in batch systems.
Disadvantages of batch operating system:

o Batch systems are hard to debug.

o [t is sometime costly.

o The other jobs will have to wait for an unknown time if any job fails.
3.2 Time-Sharing Operating System

Each task is given some time to execute, so that all the tasks work smoothly. Each user gets
time of CPU as they use single system. These systems are also known as multitasking systems.
The task can be from single user or from different users as well. The time that each task gets to
execute is called time slice. After this time interval is over, OS switches over to next task.

Advantages of time-sharing OS:

o Each task gets an equal opportunity.

o Less chances of duplication of software.

¢ CPU idle time can be reduced.

Disadvantages of time-sharing OS:

¢ Reliability problem.

e One must take care of security and integrity of user programs and data.

¢ Data communication problem.

3.3 Distributed Operating System

This type of operating system is a recent advancement in the world of computer technology
and is being widely accepted all over the world and with a great pace. Various autonomous in-
terconnected 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 or distributed systems. The processors of these systems differ in size and func-
tion. The major benefit of working with this type of operating system is that it is always possible
that one user can access the files or software which is not actually present on his system but on

some other system connected within this network.
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Advantages of distributed operating system:

Failure of one will not affect the other network communication, as all systems are inde-
pendent from each other.

Electronic mail increases the data exchange speed.

Since resources are being shared, computation is highly fast and durable.

Load on host computer is reduced.

These systems are easily scalable as many systems can be easily added to the network.
Delay in data processing is reduced.

Disadvantages of distributed operating system:

Security problem due to sharing.

Some messages can be lost in the network system.

Overloading is another problem in distributed operating systems.

If there is a database connected on local system and many users accessing that database
through remote or distributed way then performance becomes slow.

The databases in network operating is more difficult to administrate than single user sys-

tem.

3.4 Network Operating System

These systems run on a server and provide the capability to manage data, users, groups, se-

curity, applications, and networking functions. This type of operating system allows shared ac-

cess of files, printers, security, applications, and other networking functions over a small private

network. One more important aspect of network operating systems is that all the users are well

aware of the underlying configuration and of all other users within the network, their individual

connections etc., and that’s why these computers are popularly known as tightly coupled sys-

tems.

Advantages of network operating system:

Highly stable centralized servers.
Security concerns are handled through servers.

¢ New technologies and hardware upgradation are easily integrated to the system.

Server access are possible remotely from different locations and types of systems.

Disadvantages of network operating system:

Servers are costly.

e User has to depend on central location for most operations.

e Maintenance and updates are required regularly.

3.5 Real-Time Operating System

This type of OS serves the real-time systems. The time interval required to process and re-

spond to inputs is very small. This time interval is called response time.

Real-time systems are used when time requirements are very strict like missile systems, air

traffic control systems, robots etc.
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There are two types of real-time operating systems.

Hard real-time systems: These OSs are meant for the applications that time constraints
are very strict and even the shortest possible delay is not acceptable. These systems are
built for saving life like automatic parachutes or air bags which are required to be read-
ily available in case of any accident. Virtual memory is almost never found in these sys-
tems.

Soft real-time systems: These OSs are for applications that for time-constraint is less

strict.

Advantages of RTOS:

Maximum consumption: Maximum utilization of devices and system, thus more output
from all the resources.

Task shifting: Time assigned for shifting tasks in these systems is very less. For example,
in older systems it takes about 10 micro seconds in shifting one task to another and in
latest systems it takes 3 micro seconds.

Focus on application: Focus on running applications and less importance to applications
which are in queue.

Real time operating system in embedded system: Since the size of programs is small,
RTOS can also be used in embedded systems like in transport and others.

Error free: These types of systems are error free.

Memory allocation: Memory allocation is best managed in this type of system.

Disadvantages of RTOS:

Use heavy system resources: Sometimes the system resources are not so efficient and
they are expensive as well.

Complex algorithms: The algorithms are very complex and difficult for the designer to
write on.

Device driver and interrupt signals: It needs specific device drivers and interrupt signals
to response earliest to interrupts.

Thread priority: It is not good to set thread priority as these systems are very less prone
to switching tasks.

Examples of real-time operating systems are scientific experiments, medical imaging sys-

tems, industrial control systems, weapon systems, robots, air traffic control systems, etc.
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Text B
What I[s Linux

T

FARTERSC

Linux is the best-known and most-used open source operating system. As an operating sys-
tem, Linux is the software that sits underneath all of the other software on a computer, receiving
requests from those programs and relaying these requests to the computer’s hardware.

Here we use the term “Linux” to refer to the Linux kernel, and the set of programs, tools,
and services that are typically bundled together with the Linux kernel to provide all of the nec-
essary components of a fully functional operating system. Some people, particularly members of
the Free Software Foundation, refer to this collection as GNU/Linux, because many of the tools
included are GNU components. However, not all Linux installations use GNU components as a
part of their operating system. Android, for example, uses a Linux kernel but relies very little on
GNU tools.

1. How Does Linux Differ from Other Operating Systems

In many ways, Linux is similar to other operating systems you may have used before, such
as Windows, OS X, or iOS. Like other operating systems, Linux has a graphical interface and
types of software you are accustomed to using on other operating systems, such as word proc-
essing applications. In many cases, the software’s creator may have made a Linux version of the
same program you use on other systems. If you can use a computer or other electronic device,
you can use Linux.

But Linux is different from other operating systems in many important ways. First, and
perhaps most importantly, Linux is open source software. The code used to create Linux is free
and available to the public to view, edit, and — for users with the appropriate skills — to con-
tribute to.

Linux is also different in that, although the core pieces of the Linux operating system are
generally common, there are many distributions of Linux, which include different software op-
tions. This means that Linux is incredibly customizable, because not just applications, such as
word processors and web browsers, can be swapped out, Linux users can also choose core com-

ponents, such as which system displays graphics and other user-interface components.

2. What Is the Difference Between UNIX and Linux

You may have heard of UNIX, which is an operating system developed in the 1970s at Bell
Labs by Ken Thompson, Dennis Ritchie, and others. UNIX and Linux are similar in many ways.
They both have similar tools for interfacing with the systems, programming tools, filesystem

layouts, and other key components. However, UNIX is not free. Over the years, a number of
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different operating systems have been created that attempted to be “UNIX-like” or “UNIX-compati-
ble,” but Linux has been the most successful, far surpassing its predecessors in popularity.

3. Who Uses Linux

You’re probably already using Linux, whether you know it or not. Depending on a user
survey, between one- and two-thirds of the web pages on the Internet are generated by servers
running Linux.

Companies and individuals choose Linux for their servers because it is secure, and you can
receive excellent support from a large community of users, in addition to companies like
Canonical, SUSE, and Red Hat, which offer commercial support.

Many of the devices you own, such as Android phones, digital storage devices, personal
video recorders, cameras, wearables, and more, probably also run Linux. Even your car has

Linux running under the hood.

4. \WWho “Owns” Linux

By virtue of its open source licensing, Linux is freely available to anyone. However, the
trademark on the name “Linux” rests with its creator, Linus Torvalds. The source code for Linux
is under copyright by its many individual authors, and licensed under the GPLv2 license. Be-
cause Linux has such a large number of contributors from across multiple decades of develop-
ment, contacting each individual author and getting them to agree to a new license is virtually
impossible, that Linux remaining licensed under the GPLv2 in perpetuity is all but assured.

5. How Was Linux Created

Linux was created in 1991 by Linus Torvalds, a then-student at the University of Helsinki.
Torvalds built Linux as a free and open source alternative to Minix, another UNIX clone that
was predominantly used in academic settings. He originally intended to name it “Freax”, but the
administrator of the server Torvalds used to distribute the original code named his directory
“Linux” after a combination of Torvalds’ first name and the word UNIX.

6. How Can | Contribute to Linux

Most of the Linux kernel is written in the C programming language, with a little bit of as-
sembly and other languages sprinkled in. If you’re interested in writing code for the Linux kernel
itself, a good place to get started is in the Kernel Newbies FAQ, which will explain some of the
concepts and processes you’ll want to be familiar with.

But the Linux community is much more than the kernel, and it needs contributions from
lots of other people besides programmers. Every distribution contains hundreds or thousands of
programs that can be distributed along with it, and each of these programs, as well as the distri-

bution itself, need a variety of people and skill sets to make them successful, including:
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Testers to make sure everything works well on different configurations of hardware and
software, and to report the bugs when it does not.

Designers to create user interfaces and graphics distributed with various programs.
Writers who can create documentation, how-tos, and other important text distributed
with software.

Translators to take programs and documentation from their native languages and make
them accessible to people around the world.

Packagers to take software programs and put all the parts together to make sure they run
flawlessly in different distributions.

Disseminators to spread the word about Linux and open source in general.

And of course developers to write the software itself.

7. How Can | Get Started Using Linux

There’s some chance you’re using Linux already and don’t know it, but if you’d like to in-
stall Linux on your home computer to try it out, the easiest way is to pick a popular distribution
that is designed for your platform (for example, laptop or tablet device) and give it a shot. Al-
though there are numerous distributions available, most of the older, well-known distributions
are good choices for beginners because they have large user communities that can help answer

questions if you get stuck or can’t figure things out. Popular distributions include Debian, Fedora,

Mint, and Ubuntu, but there are still many others.
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5. Linux 2 e
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Exercises
[Ex. 1] Answer the following questions according to Text A.

1. What does an operating system act as? What is the purpose of an operating system?
2. What is an operating system concerned with?

3. How many functions does an operating system perform? What are they?

4. What are the advantages of batch operating system?

5. What are the disadvantages of time-sharing OS?

6. What is the major benefit of working with distributed operating system?

7. What is one more important aspect of network operating systems?

8. What are the disadvantages of network operating system?
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9. What are hard real-time systems meant for?
10. What are the disadvantages of RTOS?

[Ex.2] Answer the following questions according to Text B.

1. What is Linux?

2. What is first, and perhaps most important about Linux?

3. Why is Linux incredibly customizable?

4. When and where was Unix developed? And by whom?

5. Why do companies and individuals choose Linux for their servers?

6. Why is contacting each individual author and getting them to agree to a new license vir-
tually impossible?

7. When and by whom was Linux created? How came the name Linux?

8. What is most of the Linux kernel written in?

9. What do testers do?

10. Why are most of the older, well-known distributions good choices for beginners?

[Ex. 3] Trandate the following terms or phrases from English into Chinese and vice
versa.

1. distributed operating system 1.
2. interrupt signal 2.
3. multitasking system 3.
4. tightly coupled system 4,
5. distributed operating system 5.
6. n.Ac%y, Jric 6.
7. adj. HIAW, A HEAY 7.
8. ARy, M HCHE 8.
9. nAR; ZHIF 9.
10. n.uf &g, nEEE 10.

[Ex. 4] Trandate the following sentencesinto Chinese.

oS

An operating system (OS) is the program that, after being initially loaded into the computer
by a boot program, manages all of the other application programs in a computer. The application
programs make use of the operating system by making requests for services through a defined
application program interface (API). In addition, users can interact directly with the operating
system through a user interface such as a command line or a graphical user interface (GUI).

An operating system can perform the following services for applications:
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o In a multitasking operating system, where multiple programs can be running at the same
time, the OS determines which applications should be run in what order and how much
time should be allowed for each application before giving another application a turn.

o [t manages the sharing of internal memory among multiple applications.

o [t handles input and output to and from attached hardware devices, such as hard disks,
printers and ports.

o [t sends messages to each application or interactive user (or to a system operator) about
the status of operation and any errors that may have occurred.

o [t can offload the management of batch jobs (for example, printing) so that the initiating
application is freed from this work.

¢ On computers that can provide parallel processing, an operating system can manage how
to divide the program so that it runs on more than one processor at a time.

All major computer platforms (hardware and software) require an operating system, and
operating systems must be developed with different features to meet the specific needs of vari-
ous form factors.

A mobile OS allows smartphones, tablet PCs and other mobile devices to run applications
and programs.

An embedded operating system is specialized for use in the computers built into larger sys-
tems, such as cars, traffic lights, digital televisions, ATMs, airplane controls, point of sale (POS)
terminals, digital cameras, GPS navigation systems, elevators, digital media receivers and smart
meters.

A network operating system (NOS) is a computer operating system that is designed primar-
ily to support workstation, personal computer, and, in some instances, older terminals that are
connected on a local area network (LAN).

A real-time operating system (RTOS) is an operating system that guarantees a certain capa-
bility within a specified time constraint. For example, an operating system might be designed to

ensure that a certain object was available for a robot on an assembly line.

[Ex. 5] Fill in the blanks with the words given below.

users functions different commands desktop

provide system run clicking operating

(0N

The operating system (OS) is the most important program that runs on a computer. Every
general-purpose computer must have an operating 1 to run other programs and applica-
tions. Computer operating systems perform basic tasks, such as recognizing input from the key-
board, sending output to the display screen, keeping track of files and directories on the storage
drives, and controlling peripheral devices, such as printers.
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For large systems, the operating system has even greater responsibilities and powers. It is
like a traffic cop — it makes sure that different programs and 2 running at the same time
do not interfere with each other. The operating system is also responsible for security, ensuring

that unauthorized users do not access the system.
1. A Software Platform for Applications

Operating systems 3 a software platform on top of which other programs, called
application programs, can run. The application programs must be written to run on top of a par-
ticular 4 system. Your choice of operating system, therefore, determines to a great

extent the applications you can run.
2. Classification of Operating Systems

e Multi-user: Allows two or more users to 5 programs at the same time. Some
operating systems permit hundreds or even thousands of concurrent users.

e Multiprocessing: Supports running a program on more than one CPU.

e Multitasking: Allows more than one program to run concurrently.

e Multithreading: Allows 6 parts of a single program to run concurrently.

e Real time: Responds to input instantly.
3. User Interaction with the OS

As a user, you normally interact with the operating system through a set of 7 . The
commands are accepted and executed by a part of the operating system called the command
processor or command line interpreter. Graphical user interfaces allow you to enter commands
by pointing and 8 at objects that appear on the screen.

4. Mobile Operating Systems

In the same way that a desktop OS controls your 9 or laptop computer, a mobile
operating system is the software platform on top of which other programs can run on mobile
devices, however, these systems are designed specifically to run on mobile devices such as mo-
bile phones, smartphones, PDAs, tablet computers and other handhelds.

The mobile OS is responsible for determining the 10 and features available on your
device, such as thumb wheel, keyboards, WAP, synchronization with applications, email, text
messaging and more. The mobile OS will also determine which third-party applications (mobile

apps) can be used on your device.
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