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UNIX

« UNIX is a computer operating system originally developed in 1969 by a
group of AT&T employees at Bell Labs

Computing Service, the name of an earlier operating system project in
which AT&T
In constant development since its creation

Intimately related to the C programming language

There are different types of Unix (sharing some characteristics), the most
popular are:

v Sun/Solaris
v Gnu/Linux

v MacOS X
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Why UNIX ?

= The most popular operating systems: Windows - from Microsoft. cheap
and “billions served”.

= UNIX was developed long before Windows, about 36 years ago at AT&T
Bell Labs in the US.

= UNIX systems also have a graphical user interface (GUI) similar to
Microsoft Windows

= UNIX is required for operations which aren't covered by a graphical
program, or for when there is no windows interface available



Development of Unix OS

Students at University of California (in Berkley) further developed the
UNIX operating system and introduced the BSD version of Unix

Unix
Bell Labs Berkley Software Distribution
UNIX System V (5) (BSD)
Proprietary Free



UNIX Philosophy

- Portable
. Same code should work the same in different platforms

= Multi-tasking
. Different processes can run simultaneously
~ Every process has a unique identifier (PID)

= Multi-user —
-

. Many people can use the same machine at the same t|me

. Users can share resources and processes

- Hierarchical file system i - -

Unix and




GNU/Linux

= GNU/Linux

» Most popular UNIX-like operating system nowadays

. Based on the Linux kernel -> developed by Linus Torvalds in
1991

« Inspired on MINIX, an educational demo of UNIX

- Deployed in many systems

. Computers, laptops, mobiles, video game consoles,
supercomputers, etc

= Many distributions or tastes
. Desktop / workstation: Ubuntu, Fedora
. Server: Debian, RedHat

. Handset: Android, MeeGo, etc



Linux advantages
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http://www.whylinuxisbetter.net/




UNIX layers

= The Kernel

Hub of the operating system. It allocates
resources for programs in response to Use
system calls '
Utilities )
. The Shell Q
Interface between the user and the Kernel iHE‘;—L
- Example: KERNEL
User enters Is —al, the shell look for this v 0
program and request the Kernel (through a Hardware
system call) to execute this program.

The shell notifies the user when the Is
process is finished so the user can launch
another command



Shell (I)

= Provide an interface for users of an operative system

- Can be command line or graphical

« CLI (Command-Line Interfaces) are used to work with UNIX machines

= In CLlIs the user issues commands to the programs in the form of successive

lines of texts
=

Pt



Types of shell

- There are several different shells available for Unix, the most popular
are:

. Bourne shell (sh) €= original one
. C shell (csh)

» TC shell (tcsh)
. Korn shell (ksh)
. Bourne Again SHell (bash) <€— most popular one

« Summary of features:

Bourne C TC Eorn BASH

command history Ho ¥es Yes  Yes Yes
command alias Ho ¥es Yes  Yes Yes
shell scripts ¥es Yes Yes  Yes Yes
filename completion Ho  ¥Yes* Yes  Yes* Yes
command line editing No Mo Yes  Yes® Yes
job contreol Ho Yes Yes Yes Yes

* not the default setting for this shell



Exercise 1

- Open a terminal (a.k.a shell) and figure out what type of shell you
have
= Solution:

. In Mac OS X:

1)Open Applications >> Utilities subfolder >> Terminal

or

1)Open Applications >> Terminal

2)Type echo $SHELL and hit enter and check what you get
(NOTE: echo is a Unix command to print something into the
screen)

- Recommended terminal for Mac OS X;:

http://www.iterm2.com



Command prompt

= Prompts the user to take action
~ Structure:

ernesto- lowys-MacBook-Pro:~ ernestos

ernesto-lowys-MacBook-Pro:~ ernesto$ CO m m a n d p ro m pt

ernesto-lowys-MacBook-Pro:~ ernesto$ - - - .
e hror armesees rernesto-lowys-MacBook-Pro:~ jernestof
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$ com p uter name user name
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$ 1
ernesto-lowys-MacBook-Pro:~ ernesto$ C u rre nt d I r n a m e
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$
ernesto-lowys-MacBook-Pro:~ ernesto$ I

L4 pfE——————)




UNIX Directory tree
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Simple commands (I)

- Is (list the contents of a folder)

- Enter Is (what do you see?) eTe 5 b =

drwx-=-=---- + 9 erneste staff 1088 Apr B 12:42 Downleads r
n Enter IS —| (What do you See?) drwxr-xr-x 2 ernesto staff 272 Mar 27 18:58 LOGS

drwx------ + 39 ernesto staff 1428 Apr B 12:34 Library

drwx------ + 2 ernesto staff 182 Jul 15 2011 Movies

drwx------ + 25 ernesto  staff 918 Mar 21 17:36 Music

5 ernesto staff 178 Sep 12 2812 NetBeansProjects

5 ernesto  staff 272 Jan b BB:37 Pictures
drwxr-xr-x+ 3 ernesto staff 178 Jul 15 2011 Public
drwxr-xr-x+ 3 ernesto staff 178 Jul 15 2011 Sites
draxrwxr-x 3 ernesto staff 374 Aug 13 2012 __MACOSX
draxr-xr-x 2 ernesto staff 162 Aug 8 2012 bioconductor_docs
-rw-r--r-- 1 ernesto staff B444 Jul 15 2012 commands_memo_cpp.txt
drwxr-xr-x 4 ernesto staff 284 Feb 24 21:58 igw
drwxr-xr-x 4 ernesto staff 544 Dec 13 2011 kingston_contents
drwxr-xr-x 2
“rN-r--r-- 1
drwxr-xr-x 4
-rw-r--r-- 1 ernesto staff 290 Dec 24 2011 prod.jts.properties
draxr-xr-x 2 ernesto staff 2084 Feb 9 2012 reports
drwxr-xr-x 17 ernesto staff 816 Feb 25 15:23 soft
drwxr-xr-x 2 ernesto staff 918 Oct 22 16:58 test
drwxr-xr-x 4 ernesto staff 374 Sep 6 2011 tmp
drwxrwxrwx 7 ernesto  staff 386 Apr 4 Bb:54 trabajo
ernesto-lowys-MacBook-Pro:~ ernesto$ ||

ernesto  staff 182 Aug 21 2011 manuals
ernesto  staff 3201 Mar 11 18:58 notes_chipseq.txt
erneste staff 986 Mar 18 15:87 presentations

R )




Simple commands (I1)

Benn 2. bash '
883 . pptx r
-rw-r--r--& 1 erneste staff 2.8M Nov 21 15:36 GalaxyRetreatMNov2@12.pptx

n IS _I h use u n It Su I I IXeS ~ri-r--r--@ 1 ernesto staff  1.6M Mar 24 19:38 Nucleosome_positioning.pptx
-rw-r--r--8 1 ernesto staff 1.3M May 25 2012 PresentationBiGretreatMay2012.p

ernesto staff 3.8M Feb 3 2012 RNA_seq_workshop_2@11.pdf
ernesto staff 437K Sep 28 2011 bean-2.pptx

ernesto staff 199K Feb 28 2012 clogmia_draft.pptx

ernesto staff 11M Feb 3 2012 corefacilitiesDay@9822012.pptx
ernesto staff 2208 Feb 9 2012 countNts.pl~

ernesto  staff 93K Mar 15 2811 lynx_presentation1?832811.odp
ernesto staff 212K Sep 28 2011 lynx_presentationl?@32011.ppt
ernesto staff 633K Apr 16 2012 lynx_presentationMeetingl16@4201

1
1
1
1
1
1
1
1

2final.pptx
-rW-r--r--

1 ernesto staff 2.8K Mar 18 15:06 mapiwig.dia

-rw-r--r-- 1 ernesto staff 2.8K Mar 18 15:86 map&wig.dia~

-rw-r--r-- 1 erneste staff 18K Mar 18 15:07 mapiwig.png

drwxr-xr-x 4 ernesto staff 6468 Jan 2 16:50 may2@lZ_retreat

-rw-r--r--@ 1 ernesto staff 988K Nov 21 2011 megaselia_denovo_assembly.pptx
-rwxrwxrwx@ 1 ernesto staff 252K May 2 2811 melonomics@3@5.ppt
-rw-r--r--8 1 ernesto staff 1.1M Feb 17 16:26 presentation_EB_B22813.pptx
-rw-r--r--& 1 erneste staff 2.2M Apr 27 2012 user_advisory_april2@1Z.pptx
| pW W e re al I I I -rw-r--r--@ 1 ernesto staff 855K Mar & 12:43 user_advisory_march2@13.pptx

ernesto-lowys-MacBook-Pro:presentations ernesto$ I

W

ernesto-lowys-MacBook-Pro:~ ernestos pwd r
/Users/ernesto
ernesto-lowys-MacBook-Pro:~ ernestos ||

PANEIL - )

- When a terminal is opened we are placed into our
home folder




Simple commands (I11)

- cd (Change Directory)
- Move into the Desktop/ folder

1) Change into the Desktop folder (try the autocompletion resource)
$ cd /Users/ernesto/Desktop

2) Check that you are there
$ pwd

3) See what are the contents of the Desktop folder

$ls
4y The . (dot) is the symbol used to represent the current working directory

$ls.
« Go ‘upwards’ one level so we reach the home folder

$ cd /Users/ernesto/

or
$cd./
1) Check that you are there

$ pwd
- Move around your file system and then
1) Come back home
$cd



Simple commands (I'V)

« List the files one level up in the file hierarchy

$ cd
$ls ../

= mkdir (create a directory)

1) Go home
$cd
2) Create a directory named ‘Course’ (Case matters!)
$ mkdir Course
$ cd Course
$ pwd
3) Create a subdirectory named ‘subCourse’
$ mkdir subCourse
$ cd subCourse

- rmdir (delete one directory)

$ rmdir subCourse
L DANGER! J

$ls




Simple commands (V)
« touch (create an empty file)

$cd
$ touch examplel.txt
$ touch example2.txt
$ls

- mv (move one file from one point to another)

$ mv examplel.txt Course/
$ mv example2.txt Course/

- mv (rename a file)

$ cd Course
$ mv examplel.txt example3.txt

- rm (delete a file) Most dangerous command!!!

$ rm example3.txt ) -
B




Simple commands (V)
= cp (copy files)

1) Copy examplel.txt one level up into the file hierarchy
$ cp examplel.txt ../
2) Create an identical copy of examplel.txt named example2.txt

$ cp examplel.txt example?2.txt

= man (getting help)

$manls
$ man cp

1) Once within man you can:

. Scroll down by pressing space
. Go back by pressing b
» Quit by pressing q
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