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Chapter 1

Introduction to the Linux Operating System
	At a Glance
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Overview 

Linux is a multitasking, multiuser operating system that is distributed free. In this chapter, students will learn about the functions of an operating system before learning about the development of Linux. Next, students will get an overview of openSUSE, the Linux version taught in this book, and examine the Linux architecture and its components, including the kernel, desktop environment, and file structure. This chapter also provides an overview of the main features of Linux as well as a summary of command shells available in Linux.

Objectives

· Summarize the functions of an operating system

· Identify key historical points in the development of Linux

· Explain the components of the Linux architecture and features of the operating system 
Teaching Tips

Overview of Operating System Functions
1. Use this section to provide an overview of the functions of any operating system so that students can better understand how they work in Linux.
Software Licensing Agreements
1. To fully grasp the Linux operating system - or any operating system, for that matter -students will need a basic understanding of software licensing agreements. Use Table 1-1 to aid the discussion. 
2. Introduce the terms open source and source code.
3. Ask students to complete Activity 1-1 as a class assignment.
Functions of an Operating System
1. Introduce the term operating system. 
2. Note that an OS provides an interface between computer hardware and the software you use. At the core of an OS is the kernel, which performs the most basic computing functions. Use Table 1-2 to aid the discussion.
3. Discuss the following OS functions:
· User interface
· File systems
· Device drivers
· System services
Quick Quiz 1

1. A program is ____ when it is distributed with its source code so that users can view or modify it.

Answer: open source

2. ____ is simply the instructions defining how a program works. 

Answer: Source code
3. The term ____ is used to describe software that is designed to control hardware.
Answer: operating system
4. (True or False) Every time you run an application, the OS starts a process, called a “system service,” to handle it.
Answer:  True
History of Linux
1. Before students learn about Linus Torvalds and the creation of Linux, a little background on American Telephone & Telegraph (AT&T) is helpful to lay the foundation.  
2. Explain that throughout the 20th century, AT&T testing and research were conducted at Bell Laboratories. In 1969, AT&T expanded beyond phone service when Dennis Ritchie and Ken Thompson, two Bell employees, created the UNIX operating system.
3. Note that Richard Stallman created the GNU Project and developed the GPL. The main idea behind the license stems from Stallman’s philosophy that software should be free, by which he meant having the freedom to change the source code.
4. Explain that a few years after MINIX’s release, Linus Torvalds, a student, stepped up to make his own changes. In 1991, he created his own kernel, called the Linux kernel. He licensed it through the GPL, which made the source code available to the public. 
5. Use Table 1-3 to discuss the Linux timeline.
Overview of SUSE 
1. Explain that SUSE was developed in Germany in 1992 by Hubert Mantel, Burchard Steinbild, Roland Dyroff, and Thomas Fehr. The name “SUSE” is an acronym for “Software und System Entwicklung” (Software and System Development). It became a top Linux seller in Europe and was eventually sold to Novell for $210 million.
Linux Architecture
1. Linux is a modular system, which means all its components are separate from one another. This design makes it possible for different teams to develop components that don’t affect one another. Use Figure 1-1 to aid the discussion.
2. Introduce the terms kernel, shell, and daemons.
	Teaching 

Tip
	To learn more about the Linux kernel, visit:  http://www.ibm.com/developerworks/linux/library/l-linux-kernel/ 



Kernel
1. Introduce the terms process, random access memory (RAM), and demand paging.
	Teaching 

Tip
	To learn more about random access memory (RAM), visit:   http://www.howstuffworks.com/ram.htm 




Linux Desktop Environments
1. Two desktop environments available in openSUSE are K Desktop Environment (KDE) and GNU Network Object Model Environment (GNOME). They are very similar, offering nearly the same functions. They differ mainly in the programming language used to write them.
Linux File Structure
1. Linux has a file system organized in a hierarchical, treelike structure. The highest point in the file structure is the root directory, indicated with the / symbol. Note that everything in Linux is considered a file.
2. Introduce the terms device file and directory file.
Features of Linux
1. Discuss the following features of Linux:
· Multiuser
· Multitasking
· Networking connectivity
· Security
Command Shells Available in Linux
1. Remind students that a shell is the command-line interface between users and the kernel. Note that like most Linux distributions, openSUSE comes with a GUI, but sometimes administrators need to use a shell for more advanced configuration tasks. Use Table 1-4 to aid the discussion.
Quick Quiz 2
1. ____ are programs that run in the background independently of the user, meaning the user does not start them.
Answer: Daemons
2. A(n) ____ is a program the kernel launches into memory for the purpose of performing specific tasks.  
Answer: process
3. ____ is the storage space where a computer reads and writes data.
Answer:  Random access memory (RAM)
4. The Linux kernel supports ____, which makes it possible to load only needed sections of a program into RAM. 
Answer: demand paging
Class Discussion Topics

1. Who owns the software license? 
2. Discuss some of the changes that have been made to file systems over the years.
3. What are the basic functions of the operating system? 
Additional Projects

1. Submit a report that discusses the types of file systems supported by Linux.
2. Submit a report that discusses the hierarchy of the Linux file system.
3. Submit a report that discusses the meaning of the following statement: This software license is compatible with the GPL.
Additional Resources
1. The Linux directory structure: http://www.thegeekstuff.com/2010/09/linux-file-system-structure/ 
2. Demand paging: http://www.linux-tutorial.info/modules.php?name=MContent&pageid=306 
3. Operating system: http://www.howstuffworks.com/operating-system.htm 
 Key Terms

· daemons Programs that run in the background independently of the user. Typically, a daemon waits for specific system activity and then acts accordingly.

· demand paging A feature that makes it possible to load only the needed sections of a program into RAM. See also random access memory (RAM).

· device file A file in the /dev directory that represents a hardware device.

· directory file A file that can contain regular files and other directory files.

· kernel The core of an operating system; performs the most basic computing functions.

· multitasking A feature that allows running multiple processes at the same time.

· multiuser A feature that enables multiple users to log on to a computer at the same time.

· open source A licensing agreement term describing software that’s distributed free with its source code so that users can view or modify it.

· operating system (OS) Software designed to control computer hardware so that users and applications can make use of it.

· preemptive multitasking A method of multitasking in which the scheduler decides when a process stops and another process starts. See also multitasking.

· process A program the kernel launches into memory for the purpose of performing specific tasks. See also kernel.

· random access memory (RAM) The volatile storage space where a computer can read and write data.

· shell A command-line interface between users and the kernel. See also kernel.

· source code A set of instructions defining how a program works.
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