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Abstract: The enormous consumer market for IBM PCs and compatibles has made them affordable. Now, with 

a free operating system called Linux, these inexpensive machines can be converted into powerful workstations 

for teaching, research and software development. For professionals who use Unix-based workstations at work, 

Linux permits virtually identical working environments on their personal home machines. For cost-conscious 

educational institutions-especially in developing nations-Linux can create world-class computing 

environments from inexpensive, easily maintained PC clones. And for university students-especially in science 

and engineering-Linux provides an essentially cost-free path into Unix and X Windows. 
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INTRODUCTION  
 

Linux or, less frequently used, is a Unix-like and mostly POSIX-compliant computer operating system assembled under 

the model of free and open source software development and distribution. The defining component of Linux is the 

Linux kernel, an operating system kernel first released on 5 October 1991 by Linus Torvalds. The Free Software 

Foundation uses the name GNU/Linux, which has led to some controversy. 

 
 

 

Linux was originally developed as a free operating system for Intel x86-based personal computers. It has since been 

ported to more computer hardware platforms than any other operating system.[citation needed] It is a leading operating 

system on servers and other big iron systems such as mainframe computers and supercomputers. As of June 2013, more 

than 95% of the world's 500 fastest supercomputers run some variant of Linux, including all the 44 fastest. Linux also 

runs on embedded systems, which are devices whose operating system is typically built into the firmware and is highly 

tailored to the system; this includes mobile phones, tablet computers, network routers, facility automation controls, 

televisions and video game consoles. Android, which is a widely used operating system for mobile devices, is built on top 

of the Linux kernel. 

The development of Linux is one of the most prominent examples of free and open source software collaboration. The 

underlying source code may be used, modified, and distributed— commercially or non-commercially—by anyone under 
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licenses such as the GNU General Public License. Typically, Linux is packaged in a format known as a Linux distribution 

for desktop and server use. Some popular mainstream Linux distributions include Debian, Ubuntu, Linux Mint, Fedora, 

open SUSE, Arch Linux, and the commercial Red Hat Enterprise Linux and SUSE Linux Enterprise Server. Linux 

distributions include the Linux kernel, supporting utilities and libraries and usually a large amount of application software 

to fulfill the distribution's intended use. 

 

A distribution oriented toward desktop use will typically include X11, Wayland or Mir as the windowing system, 

and an accompanying desktop environment such as GNOME or the KDE Software Compilation. Some such 

distributions may include a less resource intensive desktop such as LXDE or Xfce, for use on older or less 

powerful computers. A distribution intended to run as a server may omit all graphical environments from the 

standard install, and instead include other software to set up and operate a solution stack such as LAMP. Because 

Linux is freely redistributable, anyone may create a distribution for any intended use. 

 
HISTORY 

 
Linus Torvalds invented Linux itself. In 1991, Torvalds was a student at the University of Helsinki in Finland where he 

had been using Minix, a non-free Unix-like system, and began writing his own kernel. He started by developing device 

drivers and hard-drive access, and by September had a basic design that he called Version 0.01. This kernel, which is 

called Linux, was afterwards combined with the GNU system to produce a complete free operating system. 

 

On October 5th, 1991, Torvalds sent a posting to the comp  os minix newsgroup announcing the release of Version 0.02, a 

basic version that still needed Minix to operate, but which attracted considerable interest nevertheless. The kernel was 

then rapidly improved by Torvalds and a growing number of volunteers communicating over the Internet, and by 

December 19th a functional, stand-alone Unix-like Linux system was released as Version 0.11. 

On January 5, 1992, Linux Version 0.12 was released, an improved, stable kernel. The next release was called Version 

0.95, to reflect the fact that it was becoming a full-featured system. After that Linux became an underground 

phenomenon, with a growing group of distributed programmers that continue to debug, develop, and enhance the source 

code baseline to this day. 

 

Torvalds released Version 0.11 under a freeware license of his own devising, but then released Version 0.12 under the 

well established GNU General Public License. More and more free software was created for Linux over the next several 

years. 

 

Linux continued to be improved through the 1990's, and started to be used in large-scale applications like web hosting, 

networking, and database serving, proving ready for production use. Version 2.2, a major update to the Linux kernel, was 

officially released in January 1999. By the year 2000, most computer companies supported Linux in one way or another, 

recognizing a common standard that could finally reunify the fractured world of the Unix Wars. The next major release 

was V2.4 in January 2001, providing (among other improvements) compatibility with the upcoming generations of Intel's 

64-bit Itanium computer processors. 

 

Although Torvalds continued to function as the Linux kernel release manager, he avoided work at any of the many 

companies involved with Linux in order to avoid showing favoritism to any particular organization, and instead went to 

work for a company called Transmeta and helped develop mobile computing solutions, and made his home at the Open 

Source Development Labs (OSDL), which merged into The Linux Foundation. 

 
DESIGN 

 
 
A Linux-based system is a modular Unix-like operating system. It derives much of its basic design from principles 

established in Unix during the 1970s and 1980s. Such a system uses amonolithic kernel, the Linux kernel, which handles 

process control, networking, and peripheral and file system access. Device drivers are either integrated directly with the 

kernel or added as modules loaded while the system is running. 

 

Separate projects that interface with the kernel provide much of the system's higher-level functionality. The GNU 

userland is an important part of most Linux-based systems, providing the most common implementation of the C library, 
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a popular shell, and many of the common Unix tools which carry out many basic operating system tasks. The graphical 

user interface (or GUI) used by most Linux systems is built on top of an implementation of the X Window System. 

 

 

 

 

 

 

 

 

 

 

 

Some components of an installed Linux system are: 

 

• A bootloader, for example GNU GRUB or LILO. This is a program which is executed by the computer when it is 

first turned on, and loads the Linux kernel into memory. 

 

• An init program. This is the first process launched by the Linux kernel, and is at the root of the process tree:  in 

other terms, all processes are launched through init. It starts processes such as system services and login prompts 

(whether graphical or in terminal mode). 

 

• Software libraries which contain code which can be used by running processes. On Linux systems using ELF-

format executable files, the dynamic linker which manages use of dynamic libraries is "ld-linux.so". The most 

commonly used software library on Linux systems is the GNU C Library. If the system is set up for the user to 

compile software  themselves, header files will also be included to describe the interface of installed libraries. 

 

• User interface programs such as command shells or windowing environments. 

 

User interface 

 
The user interface, also known as the shell, is either a command-line interface (CLI), a graphical user interface (GUI), or 

through controls attached to the associated hardware, which is common for embedded systems. For desktop systems, the 

default mode is usually a graphical user interface, although the CLI is available through terminal emulator windows or on 

a separate virtual console. Most low-level Linux components, including the GNU userland, use the CLI exclusively. The 

CLI is particularly suited for automation of repetitive or delayed tasks, and provides very simple inter-process 

communication. 
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On desktop systems, the most popular user interfaces are the extensive desktop environments KDE Plasma Desktop, 

GNOME, Cinnamon, Unity, LXDE,Pantheo n and Xfce, though a variety of additional user interfaces exist. Most popular 

user interfaces are based on the X Window System, often simply called "X". It provides network transparency and permits 

a graphical application running on one system to be displayed on another where a user may interact with the application; 

however, certain extensions of the X Window System are not capable of working over the network. 

 
Other GUIs may be classified as simple X window managers, such as FVWM, Enlightenment, and Window Maker, 

which provide a minimalist functionality with respect to the desktop environments. A window manager provides a 

means to control the placement and appearance of individual application windows, and interacts with the X Window 

System. The desktop environments include window managers as part of their standard installations (Mutter for 

GNOME,KWin for KDE, Xfwm for Xfce as of January 2012) although users may choose to use a different window 

manager if preferred.  

 

Video input infrastructure 
 
Linux currently has two modern kernel-userspace video streams and radio, and DVB API for digital TV reception. 

Due to the complexity and diversity of different devices, and due to the large amount of formats and standards handled 

by those APIs, this infrastructure needs to evolve to better fit other devices. Also, a good userspace device library is the 

key of the success for having userspace applications to be able to work with all formats supported by those devices 

 

The Code 
Linux is also unique from other operating systems in that it has no single owner. Torvalds still manages the development 

of the Linux kernel, but commercial and private developers contribute other software to make the whole Linux operating 

system. 

The Kernel 
All operating systems have kernels, built around the architectural metaphor that there must be a central set of instructions 

to direct device hardware, surrounded by various modular layers of functionality. The Linux kernel is unique and flexible 

because it is also modular in nature. 

The kernel of the Window operating system (which few people outside of Microsoft are allowed to look at without paying 

for the privilege) is a solidly connected piece of code, unable to be easily broken up into pieces. It is difficult (if not 

impossible) to pare down the Windows kernel to fit on a phone. This modularity is significant to the success of Linux. 

The ability to scale down (or up) to meet the needs of a specific platform is a big advantage over other operating systems 

constrained to just a few possible platforms. Modularity also effects stability and security as well. If one piece of the 

kernel code happens to fail, the rest of the kernel will not crash. Similarly, an illicit attack on one part of the kernel (or the 

rest of the operating system) might hamper that part of the code, but should not compromise the security of the whole 

device. 

 

The Operating System 
 
Developers need special tools (like the compilers and command lines found in GNU) to write applications that can talk to 

the kernel. They also need tools and applications to make it easy for outside applications to access the kernel after the 

application is written and installed. 

This collective set of tools, combined with a kernel, is known as the operating system. It is generally the lowest layer of 

the computer's software that is accessible by the average user. General users get to the operating system when they access 

the command line. 
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Linux provides powerful tools with which to write their applications: developer environments, editors, and compilers 

are designed to take a developer's code and convert it to something that can access the kernel and get tasks done. 

Like the kernel, the Linux operating system is also modular. Developers can pick and choose the operating tools to 

provide users and developers with a new flavor of Linux designed to meet specific tasks. 

 
The Environments 

 
The windows, menus, and dialog boxes most people think of as part of the operating system are actually separate layers, 

known as the windowing system and the desktop environment. These layers provide the human-oriented graphical user 

interface (GUI) that enables users to easily work with applications in the operating system and third-party applications to 

be installed on the operating system. In Linux, there a lot of choices for which windowing system and desktop 

environment can be used, something that Linux allows users to decide. This cannot be done in Windows and it's difficult 

to do in OS X. Like the operating system and kernel, there are tools and code libraries available that let application 

developers to more readily work with these environments (e.g., gtk+ for GNOME, Qt for KDE). 

 
The Applications 

 
Operating systems have two kinds of applications: those that are essential components of the operating system itself, and 

those that users will install later. Closed operating systems, like Windows and OS X, will not let users (or developers) 

pick and choose the essential component applications they can use. Windows developers must use Microsoft's compiler, 

windowing system, and so on. 

Linux application developers have a larger set of choices to develop their application. This allows more flexibility to 

build an application, but it does mean a developer will need to decide which Linux components to use. 
 

The Distributions 
 
This is the highest layer of the Linux operating system: the container for all of the aforementioned layers. A 

distribution's makers have decided which kernel, operating system tools, environments, and applications to include and 

ship to users. 

Distributions are maintained by private individuals and commercial entities. A distribution can be installed using a CD 

that contains distribution-specific software for initial system installation and configuration. For the users, most popular 

distributions offer mature application management systems that allow users to search, find, and install new applications 

with just a few clicks of the mouse. There are, at last count, over 350 distinct distributions of Linux. 

 

Licensing 
 
Code is contributed to the Linux kernel under a number of licenses, but all code must be compatible with version 2 of the 

GNU General Public License (GPLv2), which is the license covering the kernel distribution as a whole. In practice, that 

means that 

all code contributions are covered either by GPLv2 (with, optionally, language allowing distribution under later versions 

of the GPL) or the three-clause BSD license. Any contributions which are not covered by a compatible license will not 

be accepted into the kernel. Copyright assignments are not required (or requested) for code contributed to the kernel. All 

code merged into the mainline kernel retains its original ownership; as a result, the kernel now has thousands of owners. 

 

One implication of this ownership structure is that any attempt to change the licensing of the kernel is doomed to almost 
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certain failure. There are few practical scenarios where the agreement of all copyright holders could be obtained (or their 

code removed from the kernel). So, in particular, there is no prospect of a migration to version 3 of the GPL in the 

foreseeable future. 

 

It is imperative that all code contributed to the kernel be legitimately free software. For that reason, code from anonymous 

(or pseudonymous) contributors will not be accepted. All contributors are required to "sign off" on their code, stating that 

the code can be distributed with the kernel under the GPL. Code which has not been licensed as free software by its 

owner, or which risks creating copyright-related problems for the kernel (such as code which derives from reverse-

engineering efforts lacking proper safeguards) cannot be contributed. 

 

Questions about copyright-related issues are common on Linux development mailing lists. Such questions will normally 

receive no shortage of answers, but one should bear in mind that the people answering those questions are not lawyers 

and cannot provide legal advice. If you have legal questions relating to Linux source code, there is no substitute for 

talking with a lawyer who understands this field. Relying on answers obtained on technical mailing lists is a risky affair.  

 

Community 
 
Linux communities come in two basic forms: developer and user communities. One of the most compelling features of 

Linux is that it is accessible to developers; anybody with the requisite skills can improve Linux and influence the 

direction of its development. Proprietary products cannot offer this kind of openness, which is a characteristic of the free 

software process. 

Developer communities can volunteer to maintain and support whole distributions, such as the Debian or Gentoo 

Projects. Novell and Red hat also support community-driven versions of their products, openSUSE and Fedora, 

respectively. The improvements to these community distros are then incorporated into the commercial server and desktop 

products from these companies. 

The Linux kernel itself is primarily supported by its developer community as well and is one of the largest and most 

active free software projects in existence. A typical three-month kernel development cycle can involve over 1000 

developers working for more than 100 different companies (or for no company at all). 

With the growth of Linux has come an increase in the number of developers (and companies) wishing to participate in its 

development. Hardware vendors want to ensure that Linux supports their products well, making those products attractive 

to Linux users. Embedded systems vendors, who use Linux as a component in an integrated product, want Linux to be as 

capable and well-suited to the task at hand as possible. Distributors and other software vendors who base their products on 

Linux have a clear interest in the capabilities, performance, and reliability of the Linux kernel. 

Other developer communities focus on different applications and environments that run on Linux, such as Firefox, 

OpenOffice.org, GNOME, and KDE. End users, too, can make valuable contributions to the development of Linux. With 

online communities such as Linux.com, Linux Questions, and the many and varied communities hosted by distributions 

and applications, the Linux user base is an often vocal, usually positive advocate and guide for the Linux operating 

system. The Linux community is not just a presence online. Local groups known as Linux Users Groups (LUGs) often 

meet to discuss issues regarding the Linux operating system, and provide other local users with free demonstrations, 

training, technical support, and install fests. 
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Development 
 
Linux is an operating system that is comprised of many different development languages. A very large percentage of the 

distributions' code is written in either the C (52.86%) or C++ (25.56%) languages. All of the rest of the code falls into 

single-digit percentages, with Java, Perl, and Lisp rounding out the rest of the top 5 languages. 

 

The Linux kernel itself has an even more dominant C presence, with over 95 percent of the kernel's code written in that 

language. But other languages make up the kernel as well, making it more heterogeneous than other operating systems. 

The kernel community has evolved its own distinct ways of operating which allow it to function smoothly (and produce a 

high-quality product) in an environment where thousands of lines of code are being changed every day. This means the 

Linux kernel development process differs greatly from proprietary development methods. 

The kernel's development process may come across as strange and intimidating to new developers, but there are good 

reasons and solid experience behind it. A developer who does not understand the kernel community's ways (or, worse, 

who tries to flout or circumvent them) will have a frustrating experience in store. The development community, while 

being helpful to those who are trying to learn, has little time for those who will not listen or who do not care about the 

development process. While many Linux developers still use text-based tools such as Vim to develop their code, Eclipse, 

Anjuta, and Netbeans all provide more robust integrated development environments for Linux.  

 

The Future of Linux 
 
Linux is already successful on many different kinds of devices, but there are also many technological areas where Linux 

is moving towards, even as desktop and server development continues to grow faster than any other operating system 

today. 

Linux is being installed on the system BIOS of laptop and notebook computers, which will enable users to turn their 

devices on in a matter of seconds, bringing up a streamlined Linux environment. This environment will have Internet 

connectivity tools such as a web browser and an e-mail client, allowing users to work on the Internet without having to 

boot all the way into their device's primary operating system--even if that operating system is Windows. 

At the same time, Linux is showing up on mobile Internet devices (MIDs). This includes embedded devices such as 

smartphones and PDAs, as well as netbook devices--small laptop-type machines that feature the core functionality of 

their larger counterparts in a smaller, more energy-efficient package. 

The growth of cloud computing is a natural fit for Linux, which already runs many of the Internet's web servers. Linux 

enables cloud services such as Amazon's A3 to work with superior capability to deliver online applications and 

information to users. 

Related to Linux' growth in cloud computing is the well-known success of Linux on supercomputers, both in the high-

performance computing (HPC) and high-availability (HA) areas, where academic research in physics and bioengineering, 

and firms in the financial and energy industries need reliable and scalable computing power to accomplish their goals. 
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