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2. Working with files and directories
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1. What is Linux?

A brief history of Unix

- UNICS—UNiplexed
Information and Computing
Service

- Developed in the 1970s

-+ Multiuser, multitasking
computer OS

"Ken Thompson (sitting) and Dennis Ritchie at
PDP-11 (2876612463)" by Peter Hamer -
Licensed under CC BY-SA 2.0 via Commons -

https://commons.wikimedia.org/wiki/
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1. What is Linux?

A brief history of Unix

- Universal interaction with
mainframe

- Simultaneous passing of
instructions Application

- MULTIUSER! R

Operating System

1 [°

Hardware

https://upload.wikimedia.org/wikipedia/commons/e/e1/Operating_system_placement.svg



1. What is Linux?
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1. What is Linux?

- Unix-like and POSIX
compliant

- Free and open-source

- Designed for personal
computers

"LinuxCon Europe Linus Torvalds 03" by Krd - Own work.
Licensed under CC BY-SA 4.0 via Commons - https://
commons.wikimedia.org/wiki/
File:LinuxCon_Europe_Linus_Torvalds_03.jpg#/media/
File:LinuxCon_Europe_Linus_Torvalds_03.jpg



1. What is Linux?

Linux Distribution:

Distributions (often called distros for short) are
Operating Systems including a large collection of
software applications such as word processors,
spreadsheets, media players, and database
applications.

The operating system will consist of the Linux
kernel and, usually, a set of libraries and utilities
from the GNU Project, with graphics support from
the X Window System.

https://en.wikipedia.org/wiki/Linux_distribution



1. What is Linux?

Linux Distribution:

Different libraries and utilities.

o4
sV buntu

Web Browser
installed by default

@ debian

https://en.wikipedia.org/wiki/Linux_distribution



1. What is Linux?

Linux Distribution: ... more than 600 distributions

« s ubuntu

gentoo linux”

https://en.wikipedia.org/wiki/Linux_distribution



1. What is Linux?

Linux Distribution:

One can distinguish between:

1) Commercially-backed distributions, such as:
Fedora (Red Hat),
OpenSUSE (Novell),
Ubuntu (Canonical Ltd.)
Mandriva Linux (Mandriva)

2) Entirely community-driven distributions, such as:

Debian.
Gentoo.

https://en.wikipedia.org/wiki/Linux_distribution



1. What is Linux?

o000 < [Em] www.redhat.com/en (@]

CUSTOMERS PARTNERS OPEN SOURCE COMMUNITIES

S redhat. Technologies Services & support Success stories About Red Hat

0 P E N M As S IV E LY 10 years ago, Red Hat's contributions to Linux brought
’

the technology to the enterprise. Now, we're helping

s CA LA B LE C LO U D S create a standard platform we can all use to build better

) clouds.
If OpenStack isn't on your
radar It Wl” be SEE OUR OPENSTACK INSIGHTS

000 (< [im} & www.debian.org ¢

(a About Debian  Getting Debian Support Developers' Corner
debian /

debian
(32/64-bit PC Network installer)

The universal operating system

Debian is a free operating system (OS) for your computer. An operating system is the set of basic programs and utilities that make your computer run.

Debian provides more than a pure OS: it comes with over 43000 packages, precompiled software bundled up in a nice format for easy installation on your machine. Read more...

About Getting Debian News Support Miscellaneous

» Social Contract » Network install » Project News » Debian International Site map

» Code of Conduct » CD/USB ISO images » Events » Security Information Search

» Free Software » CD vendors Documentation » Bug reports The Debian Blog
» Partners » Pre-installed » Release Info » Mailing Lists Y

» Donations Developers' Corner » Installation manual » Mailing List Archives

» Contact Us Debian Packages » Debian Books » Ports/Architectures

Help Debian » Debian Wiki

The latest stable release of Debian is 8.1. The last update to this release was made on June 6th, 2015. Read more about available versions of Debian.

Getting Started

« If you'd like to start using Debian, you can easily obtain a copy, and then follow the installation instructions to install it.

« If you're upgrading to the latest stable release from a previous version, please read the release notes before proceeding.
« To get help in using or setting up Debian, see our documentation and support pages.

« Users that speak languages other than English should check the international section.

« People who use systems other than Intel x86 should check the ports section.
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2. The terminal (or emulator)




2. The Terminal

What is a console ?

Computer terminal or system consoles are the text entry
and display device for system administration messages,
particularly those from the BIOS or boot loader, the kernel,
from the init system and from the system logger. It is a
physical device consisting of a keyboard and a screen.




2. The Terminal

How do we interface with the operating system?

Operating —PSTDOUT
STDIN ===> SIEiE | =——fp STDERR

Shell
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2. The Terminal

Shell: Software that provides an interface

with the OS. There are two categories:
1. Graphical User Interface (GUI):

2. Command-line interface (CLI):

Displays Storage @ Memory Support Service

OS X Yosemite

Version 10.10.5

iMac (Retina 5K, 27-inch, Late 2014)
Processor 3.5 GHz Intel Core i5

Memory 32 GB 1600 MHz DDR3

Startup Disk Macintosh HD

Graphics AMD Radeon R9 M290X 2048 MB
Serial Number CO02NG4RMFY11

System Report... Software Update...

™ and © 1983-2015 Apple Inc. All Rights Reserved. License and Warranty

dhaak — dhaak@nrlogin1:~ — ssh — 219x59

dnaak@nriogini:~




2. The Terminal

ommand-line interface (CLI):

Mechanism for interacting with a computer operating
system or software by typing commands to perform specific
tasks.

The command-line interpreter may be run in a text
terminal or in a terminal emulator window as a remote shell

client such as PuTTY.

@ o dhaak — dhaak@nrlogin1:~ — ssh — 219x59

bash dhaak@nriogin1:~ +

Duration




2. The Terminal

Bash-Bourne again shell

. 4 aubombarely — -bash — 80x24
Last login: Mon Mar 9 21:18:39 on tiys®OsS
Aubombarely.:~ aubombarely$




2. The Terminal

Bash-Bourne again shell

Greetin
ﬁg

ocation



2. The Terminal

Bash-Bourne again shell

Check your shell type:

userid$ echo $SHELL
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3. Files and Directories
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3. Files and Directories

- |s file access convenient?

- What about repeated access?
- What about speed?

> Cross platform use?



3. Files and Directories

Tree format
filesystem structure
shows the

similarities between
CLI and GUI
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3. Files and Directories

Home versus root

bombarelya@annona:~% 1s -1h

I Home directory

drwxrwxr-x 3 bombarelya bombarely:

SR ~/bombarelya

bombarel bombz

barbareya bonbars1ys 406 Feb 28 150 /data/bombarelya

1
=,

bombarelya@annona:
8.1G

Root directory
/bin, /sbin, /dev
/data, /home

root
"oot
~00t
"o0t
root
root
"oot
"oot
foot h 19 06:49 initrd.img -> boot/initrd.img-4.15
root E 49 dinitrd.img.old -> boot/initrd.img-<
root s

"o0t

root

root

root

~00t

"o0t

root

root

ro0t

"o0t

ro0t

root

ro0t

"o0t

root

root

"oot

~o0t
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3. Files and Directories

bombarelya@annona:

b

Home versus root

bombarelya@annona:

$

Home directory
~/bombarelya
/data/bombarelya

Root directory
/bin, /sbin, /dev
/data, /home



Outline of Topics

4. Absolute and relative paths




4. Absolute and Relative Paths

ABSOLUTE PATH: Location of a file from root (/)

P 1 Latham Hall, 311
Y | 220 Ag Quad Ln.
N P\ A Blacksburg, VA 24060
n USA

Room 311




4. Absolute and Relative Paths

Relative filepath depends of the working directory

bombarelya@annona: 5 1s RNASeq PliegoC/

Absolute filepath starts at root

bombarelya@annona: $ 1s /data/bombarelya/Avocado/RNASeq PliegoC/




4. Absolute and Relative Paths

Find the present working directory

pwd

Change the working directory

cd <directory>
Goes to the root

home/user [ i
up one dir
What does this do? KX




4. Absolute and Relative Paths

Create a directory

Create an empty file

touch filename




Outline of Topics

5. Basic command structure

1. Navigating in the terminal
2. Working with files and directories



5. Basic Command Structure

How do we interface with the operating system?

Operating STDOUT
STDIN System STDERR

Shell



5. Basic Command Structure

How do we interface with the operating system?

Command Operating STDOUT
STDIN System STDERR

Shell



5. Basic Command Structure

Anatomy of a UNIX command

Is -lh --list --human /data/bombarelya/list.txt

Command| | | Option flag (long form) Argument

Option flag
(short form)



5. Basic Command Structure

Exercise 1

The behavior of a command can be modified
using options such as -| or -a.
1. Create a directory with the name
“exercise01”
2. Change the working directory to
“exercise01”
3. Create an empty file with the name
“test01.txt".
4. Create another empty file with the name
“test02.txt



5. Basic Command Structure

Exercise 1

5. Run Is, without options (1), with -lh (2),
with -l -h (3) and with -lha (4).

What are the differences in the output?



5. Basic Command Structure

Character
SPACE

# HASH

: SEMICOLON

. DOT

.. DOUBLE DOTS
‘ SINGLE QUOTES
, COMMA
\ BACKSLASH
/ SLASH
* ASTERISK
> <,>> CHARACTERS
| PIPE
| BANG

Special characters in bash:

Meaning

Separate commands and arguments
Comment
Command separator to run multiple commands

Source command OR filename component OR
current directory

Parent directory

Use expression between quotes
Concatenate strings

Escape for single character
Filename path separator
Wildcard for filename expansion
Redirection input/outputs

Pipe outputs between commands
Run a command



5. Basic Command Structure

Special characters in bash:

Is Solanum lycopersicum

Bash interprets spaces as separators

Is ‘Solanum lycopersicum’

Is Solanum\ lycopersicum

Use single quotes or escape '\’ for special characters



5. Basic Command Structure

Special characters in bash:

The wildcard ™' is your friend

Lists all text files in your directory

Lists files/directories in your home folder
that start with D and end with p

Note: With great power comes great responsibility



5. Basic Command Structure

Getting more information for a command:

man <command>

man Is

11 b

note: use “q” to exit the interface.



5. Basic Command Structure

Tracing your steps:

$ history
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