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Preface

Linux is a phenomenon of the Internet. Born out of the hobby project of a student
it has grown to become more popular than any other freely available operating system.
To many Linux is an enigma. How can something that is free be worthwhile? In a world
dominated by a handful of large software corporations, how can something that has been
written by a bunch of ““hackers" (sic) hope to compete? How can software contributed to
by many different people in many different countries around the world have a hope of
being stable and effective? Yet stable and effective it is and compete it does. Many
Universities and research establishments use it for their everyday computing needs.
People are running it on their home PCs and | would wager that most companies are
using it somewhere even if they do not always realize that they do. Linux is used to
browse the web, host web sites, write theses, send electronic mail and, as always with
computers, to play games. Linux is emphatically not a toy; it is a fully developed and
professionally written operating system used by enthusiasts all over the world.

Linux was the solution to a simple need. The only software that Linus Torvalds,
Linux's author and principle maintainer was able to afford was M ni x. M ni x is a simple,
Unix ™ like, operating system widely used as a teaching aid. Linus was less than
impressed with its features, his solution was to write his own software. He took Unix



™ as his model as that was an operating system that he was familiar with in his day to day
student life. He started with an Intel 386 based PC and started to write. Progress was
rapid and, excited by this, Linus offered his efforts to other students via the emerging
world wide computer networks, then mainly used by the academic community. Others
saw the software and started contributing. Much of this new software was itself the
solution to a problem that one of the contributors had. Before long, Linux had become an
operating system. It is important to note that Linux contains no Unix ™ code, it is a
rewrite based on published POSIX standards. Linux is built with and uses a lot of the
GNU (GNU's Not Unix ™) software produced by the Free Software Foundation in
Cambridge, Massachusetts.

Most people use Linux as a simple tool, often just installing one of the many good
CD ROM-based distributions. A lot of Linux users use it to write applications or to run
applications written by others. Many Linux users read the HOWTOs" avidly and feel both
the thrill of success when some part of the system has been correctly configured and the
frustration of failure when it has not. A minority are bold enough to write device drivers
and offer kernel patches to Linus Torvalds, the creator and maintainer of the Linux
kernel. Linus accepts additions and modifications to the kernel sources from anyone,
anywhere. This might sound like a recipe for anarchy but Linus exercises strict quality
control and merges all new code into the kernel himself. At any one time though, there
are only a handful of people contributing sources to the Linux kernel.

The majority of Linux users do not look at how the operating system works, how
it fits together. This is a shame because looking at Linux is a very good way to learn
more about how an operating system functions. Not only is it well written, all the sources
are freely available for you to look at. This is because although the authors retain the
copyrights to their software, they allow the sources to be freely redistributable under the
Free Software Foundation's GNU Public License. At first glance though, the sources can
be confusing; you will see directories called ker nel , nrmand net but what do they contain
and how does that code work? What is needed is a broader understanding of the overall
structure and aims of Linux. This, in short, is the aim of this book: to promote a clear
understanding of how Linux, the operating system, works. To provide a mind model that
allows you to picture what is happening within the system as you copy a file from one
place to another or read electronic mail.

It must be noted that around 95% of the Linux kernel sources are common to all
of the hardware platforms that it runs on.

The roots of Linux can be traced back to the origins of Unix ™. In 1969, Ken
Thompson of the Research Group at Bell Laboratories began experimenting on a multi-
user, multi-tasking operating system using an otherwise idle PDP-7. He was soon joined
by Dennis Richie and the two of them, along with other members of the Research Group
produced the early versions of Unix ™. Richie was strongly influenced by an earlier
project, MULTICS and the name Unix ™ is itself a pun on the name MULTICS. Early
versions were written in assembly code, but the third version was rewritten in a new
programming language, C. C was designed and written by Richie expressly as a
programming language for writing operating systems. This rewrite allowed Unix ™ to
move onto the more powerful PDP-11/45 and 11/70 computers then being produced by
DIGITAL. The rest, as they say, is history. Unix ™ moved out of the laboratory and into
mainstream computing and soon most major computer manufacturers were producing
their own versions.



This book does not make any assumptions about the knowledge or experience of
the reader. | believe that interest in the subject matter will encourage a process of self
education where neccessary. That said, a degree of familiarity with computers, preferably
the PC will help the reader derive real benefit from the material, as will some knowledge
of the C programming language.

Organisation of this Book

This book is not intended to be used as an internals manual for Linux. Instead it is
an introduction to operating systems in general and to Linux in particular. The units each
follow my rule of “working from the general to the particular".

Each unit is fairly independent, like the Linux kernel subsystem that they each
describe. Sometimes, though, there are linkages; for example you cannot describe a
process without understanding how virtual memory works.

The I UNIT Linux Overview gives brief introduction regarding the operating
system , Kernel , Shell.

The 1" UNIT Linux Comparisons & vi editor describes the basic differences and
similarities between the Linux and the well-known Dos operating system also, gives brief
introduction to vi editor.

The I UNIT Linux Internal Commands & Builtins deals with most useful
commands because standard LINUX commands make shell scripts more versatile.

The IV UNIT Processes describes what a process is and how the Linux kernel
creates, manages and deletes the processes in the system.

The V" UNIT Shell Programming describes how to write effective shell scripts
for usage.

The VI™ UNIT System Administration explains the management of users,disk
space and other concepts relevant to system administration.

The VII™ UNIT The File system describes how the Linux kernel maintains the
files in the file systems that it supports. It describes the Virtual File System (VFS) and
explains how the Linux kernel's real file systems are supported.

The VHI™ UNIT Interprocess Communication Mechanisms —explains the
different Interprocess communication mechanisms present in Linux.

The IX™ UNIT Networks describes the concept of networking with different
protocols such as TCP, IP, UDP, ARP etc.

The X™ UNIT Installation and Hardware Configuration will detail the procedures
needed to install Red Hat linux onto an Intel system; the procedures are similar whether
you choose to install using either GUI- or text-based installation. Updation and
installation of necessary package and mutiboot concepts are also discussed.

The XI™ UNIT describes the glossary of terms.

The XII™ UNIT describes the necessary appendix for the material.
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