Introduction to
UNIX / Linux



What is an Operating System?

m The operating system (OS) 1s the program which starts up when
you turn on your computer and runs underneath all other
programs - without it nothing would happen at all.

m In simple terms, an operating system 1s a mzanager. It manages all
the available resources on a computer, from the CPU, to
memory, to hard disk accesses.

m Tasks the operating system must perform:

= Control Hardware - The operating system controls all the parts of the
computer and attempts to get everything working together.

= Run Applications - Another job the OS does is run application software.
This would include word processors, web browsers, games, etc...

= Manage Data and Files - The OS makes it easy for you to organize your
computer. Through the OS you are able to do a number of things to data,
including copy, move, delete, and rename it. This makes it much easiet to
find and organize what you have.



UNIX History

m The UNIX operating system was born in the late 1960s. It
originally began as a one man project led by Ken Thompson of
Bell Labs, and has since grown to become the most widely used
operating system.

m In the time since UNIX was first developed, it has gone through
many different generations and even mutations.

= Some differ substantially from the original version, like Berkeley Software
Distribution (BSD) or Linux.

= Others, still contain major portions that are based on the original source
code.

m An interesting and rather up-to-date timeline of these variations
of UNIX can be found at
http:/ /wwwlevenez.com/unix/history.html.



http://www.levenez.com/unix/history.html

General Characteristics of UNIX as
an Operating System (OS)

Multi-user & Multi-tasking - most versions of UNIX are capable of allowing multiple
users to log onto the system, and have each run multiple tasks. This is standard for most
modern OSs.

Over 30 Years Old - UNIX is over 30 years old and it's popularity and use is still high.
Over these years, many variations have spawned off and many have died off, but most
modern UNIX systems can be traced back to the original versions. It has endured the test
of time. For reference, Windows at best is half as old (Windows 1.0 was released in the mid

80s, but it was not stable or very complete until the 3.x family, which was released in the
early 90s).

Large Number of Applications — there are an enormous amount of applications available
for UNIX operating systems. They range from commercial applications such as CAD,
Maya, WordPerfect, to many free applications.

Free Applications and Even a Free Operating System - of all of the applications
available under UNIX, many of them are free.

Less Resource Intensive - in general, most UNIX installations tend to be much less
demanding on system resources. In many cases, the old family computer that can barely run
Windows is more than sufficient to run the latest version of Linux.

Internet Development - Much of the backbone of the Internet is run by UNIX servers.
Many of the more general web servers run UNIX with the Apache web server - another
free application.



Parts of the UNIX OS

The Kernel - handles memory management, input and output requests, and
program scheduling. Technically speaking, the kernel 7s the OS. It provides the
basic software connection to the hardware. The kernel is very complex and
deals with the inner workings of these things, and is beyond the scope of this
course. The kernel is covered in detail in “Operating Systems.”

The Shell and Graphical User Interfaces (GUIs) - basic UNIX shells
provides a “command line” interface which allows the user to type in
commands. These commands are translated by the shell into something the
kernel can comprehend, and then executed by the kernel.

The Built-in System Ultilities - are programs that allow a user to perform
tasks which involve complex actions. Utilities provide user interface functions
that are basic to an operating system, but which are too complex to be built
into the shell. Examples of utilities are programs that let us see the contents
of a directory, move & copy files, remove files, etc...

Application Software & Utilities — these are not part of the operating
system, per se. They are additional programs that are bundled with the OS
distribution, or available separately. These can range from additional or
different versions of basic utilities, to full scale commercial applications.



Flavors of UNIX

These can be grouped into two categories: Open Source and Proprietary
Proprietary: (redistribution and modification prohibited or restricted; not free)
m  Solaris
= IRIX
m Mac OS X
= and many others...
Open Source: (source code is readily available and free to modify)
m  [reeBSD
® Linux Distributions - access is available in the form of dual-boot PCs scattered throughout
the Engineering building.
m RedHat and the Fedora Project (maintained by RedHat)
Mandrake
Debian
SuSH

Slackware

m and many others...

As a side note, Linux 1s a open source UNIX-based OS that was originally developed in 1991 by
Linus Torvalds, a Finnish undergraduate student.


http://wwws.sun.com/software/solaris/
http://www.sgi.com/software/irix6.5/
http://www.apple.com/macosx/
http://www.freebsd.org/
http://www.redhat.com/
http://fedora.redhat.com/
http://www.mandrake.com/
http://www.debian.org/
http://www.suse.com/
http://www.slackware.com/

Graphical User Interfaces (GUIs)

m When you logon locally, you are presented with
graphical environment.

B You start at a graphical login screen. You must enter
your username and password. You also the have the
option to choose from a couple session types. Mainly
you have the choice between Gnome and KDE.

®m Once you enter in your username and password, you
are then presented with a graphical environment that
looks like one of the following...



Gnome

--.lr--_l il Zrilire | Eci Buddi=s
T 1

||= Buddias pi)
Wefoospar Leoture 1 - [nGvookchbion to UMD 7 L
Fie BEdb Yiew G0 O U be el
B -. . w T ]
i- o .'. Zl'l‘ & (il = =I:’ =
T L~ Boatrarts A Locatian ficop: 2o b & 00 8 B S 00 I T nites Slea Ly LF T_;'i' Whals Aejsisd

LEI3 ax oy Dipeyabamg System

What & an Ogerating Systess |O5)7

Tha wpuutareg & dha pru e which wowrte wp wha you T on prer sompeier e ro aredurasth oy otbar
[ ETENEr PR nxn - e & anihorey woold beppan widl

I mwipln barran, wn opsrstia g eyt i s rescoeger. e roscogpen ol de orolahh s e es oo o comprinr o dea SFL 6o
ramary o hanl Aok o

Cra cral sk down tha rvwndl cwrlor tht wn O mour pariron trin S ol cstegonan
& Camival Hurdvrs - Tha opsestza g wyaian condrols sll the partn o dhe compeoar ol witanmgia i avarythiag
working bcspaiar
& Fom dipphraifirms - Arcitar b tha 05 doas s o appleeton setissrs. Thor seold mekods kiereeti O, Wiy,
3 rankan it wwry {wryon i ergaraze yox conpriar. Thiwagh oay mrn mbln ko da

& raxnh i of thirger in dues weclubicey copp, weva, dalate, ol rarora i This makas i oach asnia CRITR
whist pun bwvn

LRIN Hisory

inn e WKL wes Tirs
wr The o e

Nk ape Laciurs s Tarmiral | |: _g 1245 Pisi Tisa Dwai: 31



B Shell - Konsole | ] 4 G - By | o]

Hegion Edil Wiew Saitings Help Fik  Taois

i - ILibciani 1 - |infrosd setion o LGS ILnis

Fire Eidit VYimy m Communicsor Help
A3 D A B ]

™
_ll-r H i v s .f;. L [ l1*.|:|:- Ffunerpagay. ke, adufscheod? fcouca e fosn e flofwenter D10 fnotes el )8 f._." ‘Whats Aedalssd

LI ik s Diparaiiag Systam

Wihat i an Opersting Syviems (057

et o e whl ik W R W0 TR, ) TR OO R T ofed THms rneeirelah o ok
Radig Wil besppetn a1 Al

AT L & Ferep. [T e 6l e ewudlahle e ; i P

bR wed nmt et 0 Wik break Goewn ohe el ko ThEE o0 TS OLET [Tl 00 B R Cagiil £

o Tl Hosirdeps: ~ The ofstySing oysensn oonnol 8 ] thie puams ol b 0 eipaones mnil STaTE)Ts 00 er ssairhing

EEErD, &)
& Flankgs Dusta ol Files - Th
race b e of Wi 1 s el
Al e L b

LI HEnary

Thew DRI wp iy spwinm wear o o dhen Jubn 185T 0. 1 onyprdly hagas wer o orm o progect: Jusd Ty Ko Thongeeon of Badl
Luker wad boer pirecw e in bcoran tha et wadaly nand cparsina g myran

I thee ormn e Uk x fui davalapud, % han gora toregh mesy diH wmei garacsaxas wced pres nxistone. Sera bifar
b rinniidly 2 bl ey Srtteesrs Diribotin | wrLxere Cihern, sl cx

B =hall - boradh

0 vl dicpgs Laglio




Command Line Interface

B You also have access to some UNIX servers as well.
® You can logon from virtually any computer that has internet
access whether it be Windows, Mac, or UNIX itself.
m In this case you are communicating through a local
terminal to one of these remote servers.
= All of the commands actually execute on the remote server.

m [t 1s also possible to open up graphical applications through
this window, but that requires a good bit more setup and
software. (Time permitting, we may cover how to do this.)



The Terminal

I'""m‘_
T Terminal .7

linu=2[35]1# cd 291u/
linu=2[36]1# l=
announce html  hw lunixh .=, gif old.html search.cgi bal

contact html index.cgi notes zchedule ayl ,=html

erwpr . s, gif link=,html notes. html search.cgi

linu=2[37]1# date

Mor Dec 20 19:45:49 EST 2002

linu=2[328]1# =emacs search.cgi

linu=2[39]1# cat announce, khtml

<hix[11-20-2002]</b> - Posted Tentative <a href="syl.shtml">Syllabus and Course T
ezcript ion</ax<br>

“hrxda href="old,khtml"*01lder Announcemsnts< ar
lirue=2[40]4 |}




Linux vs. Windows

m OS does not have to use a graphical interface.
m The OS itself (the kernel) 1s incredibly small.

m The GUI just another application (or set of applications) that can be
installed and run on top the existing text-based OS.

m [ile system differences.
= Windows typically uses FAT32 or N'TTS file systems.
= Linux typically uses the ext2 or ext3 file systems

= In much larger research and university environments, where file access is
necessary across the network, something like Network File System (NES)
or the Andrew File System (AFS) 1s used.

= Windows lists all drives separately (A:,C:,D:, etc...), with “My Computer”
at the highest level.

m UNIX starts its highest level at ©“/”” and drives can be mounted anywhere
underneath it.



If all else fails in Gnome or KDE

m [f your session seems to have froze up, you can
press ctrl-alt-backspace to restart the X
window servet, in the process logging you out.

m Note that by doing it this way, you risk losing
unsaved work.



What 1s X Window?

m X window is the program that draws windows on the screen
under most GUI-based versions of UNIX. It is important to
note that the language that X windows speaks is completely
different from that of Microsoft Windows or Mac OS X.

m Any X window system consists of 2 distinct parts - the X server
and 1 or more X clients.

m The server controls the display directly, and 1s responsible for all
input/output via the keyboard, mouse or display.

m The clients, on the other hand, do not access the screen directly - they
communicate with the server, which handles all input and output.

m [tis the clients which do the "real" computing work - running applications or
whatevet.

m The clients communicate with the server, causing the server to open one or
more windows to handle input and output for that client.



What’s the deal about the X Window
Server and Client?!

B The X window server runs on the machine to which the monitor is
connected.

m  The clients may also run on this machine, communicating directly with the
server. On most workstations, this is the normal situation. However, X is a
networked window system, and it is possible for the client to run on a remote
machine, communicating with the server via some form of network.



What 1s a Desktop Manager?

m  Gnome and KDE are examples of desktop managers. Both of these look a
lot like Microsoft Windows.

m They have the equivalent of a Start Menu, have an equivalent of Windows
Explorer, and have some sort of control panel.

m The roll of the Desktop Manager is to provide you with the ability to manage
all of the details of your system that would otherwise require you to type in a
bunch of commands in a terminal window.

= These details include managing your files, launching programs, configuring various
aspects of your system, etc.

m [t 1s also worthy to note that the desktop manager is optional. Many older
systems did not have a desktop manger that sat in-between the X server and
the Window manager.



What 1s a Window Manager?

m The Window Manager is a program that manages the placement of Windows
on your system. The Window Manager makes it possible to move, resize, and
minimize the various programs running on your computer

m KDE handles this functionality as well, whereas Gnome does not directly
provide this functionality, but rather relies on an independent window
manager to do it for us.

m Think of the Window Manager as the framing around the windows as well as
all of the associated functionality that they provide.
= For example, most all window managers can close, minimize, maximize & resize.

= However most UNIX window managers add so much more in the way of
functionality. The decoration and customization of these windows under UNIX
tends to be much more flexible.

= Many Window Managers also provide other functionality such as shading,
sticky/nonsticky, window history, and desktop and workspace manipulations.



Some Notes on X window, Desktop Managers &
Window Managers

Most UNIX systems can be installed without the GUI.

The GUI 1s just another application that runs on top of
the operating system.

There are many implementations of all three of these
components.

m [t is possible to mix and match implementation and versions
ot these.

m They need not be alike and need not be all by the same
organization.

This is quite a shift in paradigm from Microsoft and
Apple.



Programming Tools and Utilities
Available under Linux

m Text Editors ® Debuggerts
= Xemacs s C / C++ debugger - gdb
= Emacs m Interpreters
= Pico m Perl - perl
= Vi s Tcl/Tk - tcl & wish
= Compilers m Miscellaneous
= C compiler - gce m Web Browsers - Mozilla,
m C++ compiler - g++ Netscape, Firefox, and Lynx
® Java compiler & Java Virtual (lynx is text based)
Machine - javac & java m Instant Messengers - Gaim

= Email - Netscape is there



UNIX Architecture

m Hardware is surrounded by the operating-
system

m Operating system 1s called the kernel

B Comes with a number of user services and
interfaces

= shell

= C compiler



UNIX Architecture

Application Programs

Shell Editors, and
Private User Programs

Kernel

Hardware

Compiler Components



User
Interface

Library

interface Standards utility programs
l (shell, editors, compliers etc)
System

call
interface Standard library

(open, close, read, write, fork, etc)

UNIX operating system
(process management, memory management,
the file system, |/O, efc)

Hardware
(CPU, memory, disks, terminals, etc)

Kernel mode
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