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ROBOT PROGRAMMING AND PATTERN RECOGNITION
GROUP

Web page: https:/ /www.robotyka.ia.pw.edu.pl
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ROBOT PROGRAMMING AND PATTERN RECOGNITION

GROUP - TEAM
Web page: https:/ /www.robotyka.ia.pw.edu.pl

TEAM
Team

Meet our team members

Prof, Ph.D., D.5c., Eng. Prof, Ph.D., D.Sc., Eng. Ph.D., D.Sc., Eng.
Cezary Zielinski Wrtodzimierz Kasprzak Wojciech Szynkiewicz

I
general and especially include: robot computer visi i tificial  plannir i j planning
programming methods (robot programming intelligence.
languages and robot programming frameworks), More...
multi-robot system controllers, robot kinematics, More...

robot force control, visual servo control,
utilisation of sensors in robot control,
behavioural and hybrid (behavioural-deliberative)
control of robots, general purpose programming
languages, mechatronics, design of digital
circuits. He is the author/coauthor of over 200
conference and journal papers concerned with
the above mentioned research subjects.

More...
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ROBOT PROGRAMMING AND PATTERN RECOGNITION

GROUP - TEAM
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/
Ph.D.,Eng. M.Sc., Eng. M.Sc, Eng.
Tomasz Winiarski Maciej Stefariczyk Dawid Seredynski
i i and His main I
ipper fram ks, force , including. planning, manipulator trajectory planning and
control, force and visual sensor data fusion for of roboti licati
control purposes) and specialized mobile robots
design. More... More...
More...
& =
M.Sc., Eng.
MSc., Eng. ey MSc., Eng.
S Wojciech Dudek " ]
Makst Flgat His scientific interests focus on mobile robot MaCIej Weglerek
N 0 His scientific i

and

systems and theirs specification
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ROBOT PROGRAMMING AND PATTERN RECOGNITION

GROUP - TEAM
Web page: https:/ /www.robotyka.ia.pw.edu.pl

'WHAT A ROBOTIC TEAM WOULD BE WITHOUT THE...

Robots

Velma Rico Bombel

Impedance controlled dual arm robotic system,  Mobile platform for indoor applications 3-DOF educational robotic manipulator
with active head and torso

Attractor MiniRys$ Velmobil
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:

ROBOT PROGRAMMING AND PATTERN RECOGNITION
GROUP - TEAM
Web page: https:/ /www.robotyka.ia.pw.edu.pl

Rys$ Nao IRp-6

locomotion Our Position-force controlled dual arm robotic

system

Elektron Lego Scout

Mobile robot with diferential base Educational bricks Differentially driven mobile robot
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ROBOT PROGRAMMING AND PATTERN RECOGNITION
GROUP - TEAM

Web page: https:/ /www.robotyka.ia.pw.edu.pl

SwarmltFix robot

SwarmltFix robot supporting aluminium sheets
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:

WHAT IS LINUX?

Linux is the best-known and most-used open source operating
system. As an operating system, Linux is software that sits
underneath all of the other software on a computer, receiving
requests from those programs and relaying these requests to
the computer’s hardware.
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WHAT 1s UBUNTU?

Ubuntu is a complete Linux operating system, freely available
with both community and professional support.

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000000000000 00 00

INTRODUCTION TO UBUNTU
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INTRODUCTION TO UBUNTU
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TERMINAL IN A NEW WINDOW

Create new terminal window: Press Ctrl + Alt + T
Result:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 ©000000000000000000000000000000000000000000 00 00
:

TERMINAL IN A NEW WINDOW

Create new terminal window: Press Ctrl + Alt + T
Result:

maximus@max-desktop: ~

Plik Edycja widok wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ [I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 0000000000O0000000000000000000 00 00
:

TERMINAL IN A NEW TAB

Create new terminal in a Tab: Press Ctrl + Shift + T
Result:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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TERMINAL IN A NEW TAB

Create new terminal in a Tab: Press Ctrl + Shift + T
Result:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Karty Pomoc

maximus@max-desktop: ~ x maximus@max-desktop: ~ ~ R

maximus@max-desktop:~$ I
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COMMAND ls
Command:

11$ 1s

Lists the content of current directory. Example:
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COMMAND Is
Command:

1% 1s

Lists the content of current directory. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop
Arduino n

y t
y Lt
maximus@max-desktop
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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: :

COMMAND Is < folder >
Command:

$ 1s <name_of_folder>

Lists the content of the specified directory. Example:

| |
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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COMMAND Is < folder >
Command:

11$ 1s <name_of_folder>

Lists the content of the specified directory. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop

y git
maximus@max-desktop
akt Fer
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000 00000 0000000000000 00000000000O0000000000000000000 00 00
:

COMMAND Is — 1
Command:

$ Is —1

Lists the content of current directory in a long form. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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COMMAND Is — 1

Command:
11$ 1Is —1

Lists the content of current directory in a long form. Example:

maximus@max-desktop:

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ 1s -1

maximus maximus 4096 00:59 Arduino
maximus maximus 4096 15:31 kup
maximus maximus 4096 23:55
maximus maximus 4096 00:54
maximus maximus 4096 00:59
maximus root 4096 22:46
maximus maximus 4096 2018
maximus maximus 4096 16:07
maximus maximus 20480 23:00
maximus maximus 4096 22:44
maximus maximus 4096 21:05
maximus root 4096 008:53
maximus maximus 4096 2018
maximus maximus 4096 00:56
maximus maximus 4096 15:49
maximus root 4096 all: el

oMM W

=

0
g
2
6

LNWN OO R W
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:

COMMANDIs —a
Command:
11$ ls —a

Lists the content of current directory not ignoring the entries
starting with . (dot). Example:
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COMMANDIs —a
Command:
$ ls —a

Lists the content of current directory not ignoring the entries
starting with . (dot). Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop 1s -a

nuf

g arth

.ICEauthority

kup
.bash_history
.bash_logout
.bashrc . on
[ e .min t sudo_as_admin_successful

.viminfo
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: :

COMMAND Is —la < folder > - MULTIPLE OPTIONS
Command:

1|$ lIs —la <name_of_folder>

Lists the content of specified directory in a long form not
ignoring the entries starting with . (dot). Example:

| |
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COMMAND Is —la < folder > - MULTIPLE OPTIONS

Command:

$ Is —la <name_of_folder>

Lists the content of specified directory in a long form not
ignoring the entries starting with . (dot). Example:

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

maximus@max-desktop: ~

maximus@max-desktop:~$ 1ls -la phd/

maximus
maximus

maximus
maximus

maximus
maximus@max-desktop:~$

maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus
maximus

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

1ip
1ip
mar
1ip
maj
paz
kwi
mar
1ip
sty
1ip
1ip
kwi

re e
.summerschool

Introduction to Linux — Summer School 2019

Maksym Figat
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PRECISE DESCRIPTION OF ANY COMMAND

Command:

$ man <any_command>

Precise description of command /s (or any other command) can
be found utilising man command. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000®00000000000000000000000000000000000 00 00

PRECISE DESCRIPTION OF ANY COMMAND
Command:

$ man <any_command>

Precise description of command Is (or any other command) can
be found utilising man command. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ man lsl
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000®00000000000000000000000000000000000 00 00

PRECISE DESCRIPTION OF ANY COMMAND
Command:

$ man <any_command>

Precise description of command Is (or any other command) can
be found utilising man command. Example:

maximus@max-desktop: ~

Plik Edycja wWidok Wyszukiwanie Terminal Pomoc
User Commands

1s - list directory contents

SYNOPSIS
1s [OPTION]... [EILE]...

DESCRIPTION
List 1information about the FILEs (the current directory by
default). Sort entries alphabetically if none of -cftuvSUX nor
--sort is specified.

Mandatory arguments to long options are mandatory for short
options too.

-a, --all
Manual page 1s(1) line 1 (press h for help or g to quit)

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000®00000000000000000000000000000000000 00 00

PRECISE DESCRIPTION OF ANY COMMAND
Command:

$ man <any_command>

Precise description of command Is (or any other command) can
be found utilising man command. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

-A, --almost-all
do not list implied . and ..

--author
with -1, print the author of each file

-b, --escape
print C-style escapes for nongraphic characters

by SIZE before printing them; €e.g.,
'--block-size=M' prints sizes in units of 1,048,576 by H
see SIZE format below

-B, --ignore-backups
do not list implied entries ending with ~
Manual page 1s(1) line 19 (press h for help or g to quit)

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000®00000000000000000000000000000000000 00 00

PRECISE DESCRIPTION OF ANY COMMAND
Command:

$ man <any_command>

Precise description of command Is (or any other command) can
be found utilising man command. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
-c with -1t: sort by, and show, ctime (time of last modifica-
tion of file status information); with -1: show ctime and
sort by name; otherwise: sort by ctime, newest first

-C list entries by columns
--color[=WHEN]
colorize the output; WHEN can be 'always' (default if

omitted), 'auto', or 'never'; more info below

-d, --directory
list directories themselves, not their contents

-D, --dired
generate output designed for Emacs' dired mode

-f do not sort, enable -aU, disable -1s --color
Manual page 1s(1) line 37 (press h for help or q to quit)

Introduction to Linux — Summer School 2019 Maksym Figat
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PRECISE DESCRIPTION OF ANY COMMAND V2

Command:

$ <any_command> —help

Precise description of command /s (or any other command) can
be found utilising — — help option. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000080000000000000000000000000000000000 00 00

PRECISE DESCRIPTION OF ANY COMMAND V2
Command:

$ <any_command> —help

Precise description of command Is (or any other command) can
be found utilising — — help option. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ ls --helpl
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PRECISE DESCRIPTION OF ANY COMMAND V2
Command:

$ <any_command> —help

Precise description of command Is (or any other command) can
be found utilising — — help option. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

maximus@max-desktop 1s --help

Sktadnia: 1s [OPCJA]... [PLIK]...

Wypisanie informacji o PLIKACH (domyslnie w katalogu biezgcym). Sortowane
alfabetyczne, jezell nie jest podana zadna z opcji -cftuvSux ani --sort.

gumenty obowigzkowe dla opcji dtugich obowiazuja réwniez dla krotkich.
-a, --all bez ukrywania plikéw zaczynajacych sie od .
-A, --almost-all bez pokazywania . ani ..

--author z -1: wypisanie autora kazdego pliku
-b, --escape wypisanie znakéw niegraficznych ésemkowo (w s

jezyka C, np. \812)
--block-size=ROZMIAR skala rozmiar¢ np. ,--block-size=M" powoduj

wypisanie rozmiardw w jednostkach po 184857

bajtow;
zobacz infomacje o formacie ROZMIAROW poniz
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NAVIGATION THROUGH COMMANDS USING ARROWS

By pressing UP arrow and DOWNWARDS arrow we can
navigate through commands that we have already executed.
Example:

| |
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 000000000®000000000000000000000000000000000 00 00

NAVIGATION THROUGH COMMANDS USING ARROWS

By pressing UP arrow and DOWNWARDS arrow we can
navigate through commands that we have already executed.
Example:

maximus@max-desktop:

vanie Terminal Pomoc

maximus@max-desktop:

vanie Terminal Pomoc

maximus@max-desktop:

vanie Terminal Pomoc

maximus@max-desktop:

ie Terminal Pomoc
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000800 000000000000000000000000000000 00 00
: :

NAVIGATION THROUGH COMMANDS V2

By pressing Ctrl + R we can search for commands that we have
already executed. Example:

| |
Introduction to Linux — Summer School 2019 Maksym Figat




OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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NAVIGATION THROUGH COMMANDS V2

By pressing Ctrl + R we can search for commands that we have
already executed. Example:

maximus@max-desktop:

Widok Wy nie Terminal Pomoc

maximus@max-desktop:

Terminal Pomoc

maximus@max-desktop:

Terminal Pomoc

maximus@max-desktop:

Terminal Pomoc

maximus@max-desktop:

Terminal Porr
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:

COMMAND cd

Command:

$ cd <folde_name>

Change the folder to the specified folder as a parameter.
Example:

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 00000000000®0000000000000000000000000000000 00 00

COMMAND cd

Command:

$ cd <folde_name>

Change the folder to the specified folder as a parameter.
Example:

maximus@max-desktop: ~

vanie Terminal Pomoc
$ cd phdll

maximus@max-desktop: ~/phd

a Widok Wy Terminal Por

desktop
@max-desktop:

maximus@max-desktop: ~/phd
Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$5 cd phd

Introduction to Linux — Summer School 2019 Maksym Figat
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000 00000 0000000000000 0000000000O0000000000000000000 00 00
:

COMMAND cd V2

Command:

11$ cd

Moves the directory back one directory (parent directory).
Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000008000000000000000000000000000000 00 00

COMMAND cd V2

Command:

11$ cd

Moves the directory back one directory (parent directory).
Example:

maximus@max-desktop: ~/phd
Plik Edycja widok Wyszukiwani: nal Pomoc
maximus@max-desktop

maximus@max-desktop: ~

Plik Edycja Widok Wy: e Terminal Pomoc
maximus@max-deskto hd$ cd ..
maximus@max-desktop

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 ®0000000000O0000000000000000000 00 00
:

COMMAND cd V3

Command:

$ cd /

Moves the directory back to the root directory. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000®00000000000000000000000000000 00 00
:

COMMAND cd V3
Command:

11$ cd /

Moves the directory back to the root directory. Example:

maximus@max-desktop: ~/phd
Plik Edys Widok W Terminal Pomoc
maximus@max-desktop:~/

maximus@max-desktop: ~/phd

Widok Wyszukiwanie T nal Pomoc

maximus@max-desktop: /

Widok Wy nie Terminal Pomoc

maximus@max-desktop
ax-desktop

maximus@max-desktop

maximus@max-desktop:/$

- e

oot home 1i 1 ¢ usr

drc initrd.img 1i run swapfile ar
initrd.img.old . X in vmlinuz

S o Lioo. /e

1a vmlinuz.old
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:

COMMAND cd v4

Command:

11$ cd —

Moves the directory back to the previous directory. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000080000000000000000000000000000 00 00

COMMAND cd V4
Command:
11$ cd —

Moves the directory back to the previous directory. Example:

maximus@m:

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop 1

maximus@max-desktop: /

maximus@max-desktop: ~/phd
Plik Edycja widok Wyszukiwanie Terminal Porm
maximus@max-desktop
/home /maximus/phd
maximus@max-desktop:~

Introduction to Linux — Summer School 2019 Maksym Figat
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000 00000 0000000000000 00®O00000000000000000000000000 00 00
:

COMMAND cd V5

Command:

11$ cd ~

Moves the directory to the root home directory. Example:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 000000000000000®000000000000000000000000000 00 00

COMMAND cd V5

Command:

11$ cd ~

Moves the directory to the root home directory. Example:

maximus@max-desktop: ~/phd

Plik Edycja Widok Wyszuki ie Terminal Pomoc
maximus@max-desktop hd$ cd I

maximus@max-desktop: ~
Plik Edycja Widok Wyszt Terminal Pomoc

maximus@max-deskto| cd -
maximus@max-deskto|
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OUR TEAM LINUX BASIC COMMANDS LABS
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PRESENTATION
00

COMMAND pwd

Command:

$ pwd

Prints the current directory. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ pwdll

maximus@max-desktop: ~
Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ pwd
/home /maximus
maximus@max-desktop:~$ [l

Introduction to Linux — Summer School 2019
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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COMMAND clear

Command:

$ clear

Clears the terminal screen. Example:

imus@max-desktop: ~

Plik Edycja Widok w kiwanie Terminal Pomoc
maximus@max-desktol
/home /maximus

ximus@max-deskto
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COMMAND clear
Command:

$ clear

Clears the terminal screen. Example:

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$ pwd

/home /maximus

maximus@max-desktop

udium

maximus@max-desktop: ~

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~$

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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COMMAND mkdir

Command:

$ mkdir <folder_name>

Creates new folder. Example:

maximus@max-desktop: ~/git/phd/prezentacje/introduction_to_linux/test

Plik Edycja Widok W i e Terminal Pom

Widok W
desktop: /pt c uc inux/te 1
Uctic 1 ml

maximus@max-desktop: kdir f-)'tderl
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000 00000 0000000000000 00000@000000000000000000000000 00

PRESENTATION
00

COMMAND mkdir

Command:

1‘ $ mkdir <folder_name>

Creates new folder. Example:

maximus@max-desktop: ~/git/phd/prezentacje/introduction_to_linux/test

iwanie Terminal Pomoc

maximus@max-desktop:

mkdir folder

S 1s

Introduction to Linux — Summer School 2019
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
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COMMAND mkdir v2

Command:

$ mkdir —p <folder_name>

Creates parent folders if needed. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

iwanie Terminal Pomoc
s

kdir -p create/new/folderfl

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000800000000000000000000000 00 00

COMMAND mkdir v2

Command:

$ mkdir —p <folder_name>

Creates parent folders if needed. Example:

maximus@max-desktop: ~/git/phd/prezentacje /test/create/new

1s
mkdir -p createfnew/folder
ts 1s

cd create/

maximus@max-desktop
maximus@max-desktop

er
maximus@max-desktop:
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000080000000000000000000000 00 00

COMMAND touch

Command:

$ touch <file_name>

Creates new file. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
ax-desktop
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OUR TEAM LINUX BASIC COMMANDS

000 00000 0000000000000 0000000e0000000000000000000000

LABS
00

PRESENTATION
00

COMMAND touch

Command:

$ touch <file_name>

Creates new file. Example:

maximus@max-desktop:

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

ximus@max-deskto

it/phd/prezentacje/test

S 1s

touch new_file.txt
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000008000000000000000000000 00 00

COMMAND nano

Command:

$ nano <file_name>

Edits the specified file in a terminal window. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop it/phd ac $ nano new_file.txt I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000008000000000000000000000 00 00

COMMAND nano

Command:

$ nano <file_name>

Edits the specified file in a terminal window. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

al Pomoc
GNU nano new file.txt

Wczytano 0 linii
¢ Pomoc QY Zapisz Bl Wyszukaj w Wytnij & Wyjustuj §e Bi Bo
R Wyijdz s Wezyt.plik @Y Zastap Wl 0dnow Tekstgll Pisownia gl Przejdz do 1
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 00000000eO000000000000000000000 00 00
:

COMMAND nano

Command:

$ nano <file_name>

Edits the specified file in a terminal window. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test
Plik Edycja widok wyszukiwanie Terminal Po
GNU nano 2.9.3 new file.txt zmodyfikowan

Hello world .‘I

Anulowano
¥ Pomoc &8 Zapisz dl Wyszukaj Wy Wytnij @8 Wyjustuj W8 Biez.poz.
@ Wyjdz @ Wezyt.plik @\ Zastap &Y odnéw Teksti@l Pisownia Wl Przejdz do 1

Close the file: Ctrl + X -> if Yes confirm with Enter
Save the file: Ctrl + O -> if Yes press Enter
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000800000000000000000000 00 00

COMMAND cat

Command:

$ cat <file_name>

Concatenate files and print on the standard output. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

test$ cat new_file.txt I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000800000000000000000000 00 00

COMMAND cat
Command:

$ cat <file_name>

Concatenate files and print on the standard output. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test
Plik Edycja widok wys
maximus@max-desktop git/ / cat new_file.txt
Hello world!
maximus@max-desktop:

maximus@max-desktop: ~/git/phd/prezentacje test

Plik Edycja Widok Wyszukiwanie Terminal Pomc
maximus@max-desktop:~/git/p entac t$ cat new_file2.txt
Welcome to Poland!

maximus@max-desktop:~/git/p entacje/ 4 |

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja Widok wyszukiwanie Terminal Pomc
maximus@max-desktop i

Hello world!

Welcome to Poland!

maximus@max-desktop:

t new_file2.txt
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000080000000000000000000 00 00

COMMAND vim

Command:

$ vim <file_name>

Edits the specified file in a terminal window. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja widok wyszukiw;
maximus@max-desktop:~/git/phd/p tac st$ vim new_fi.'l.e,txtl
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 0000000000e0000000000000000000 00 00
:

COMMAND vim

Command:

$ vim <file_name>

Edits the specified file in a terminal window. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test
Plik Edycja widok Wyszukiwanie Terminal Pomoc
ell-) world!

"new_file.txt" 1L, 13C , Wszystko

Edit the file: Esc -> i -> edit file
Close the file: Esc -> :q! -> confirm with Enter
Save the file: Esc -> :w -> confirm with Enter
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000008000000000000000000 00 00

COMMAND gedit

Command:

1‘$ gedit <file_name>

Text editor for the GNOME Desktop. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

st$ gedit new_file.txt I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000008000000000000000000 00 00

COMMAND gedit

Command:

$ gedit <file_name>

Text editor for the GNOME Desktop. Example:

hus@max-desktop:~ r ntac =st$ gedit new_file.txt

otwérz v new_File.txt

Zwykty tekst ¥ Szerokosé tabulacji: 2 ~ wrsz 1, kol 1
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 000000000000e00000000000000000 00 00
:

EXECUTING COMMANDS IN BACKGROUND

Command:

$ <any_command> &

Command gedit runs the text editor for the GNOME Desktop
in background. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edydj; A
maximus@max-desktop:~/ ez t5 gedit new_file.txt &l
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 000000000000e00000000000000000 00 00
:

EXECUTING COMMANDS IN BACKGROUND
Command:

1| $ <any_command> &

Command gedit runs the text editor for the GNOME Desktop
in background. Example:

maximus@max-desktop: ~/git/phd/prezentacje test

new_Ffile.txt

otworz >

Zwykty tekst *  Szerokosc tabulacji: 2 ~ wrsz 1, kol 27 >  WST
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000800000000000000000 00 00

EXECUTING COMMANDS IN BACKGROUND
Command:

1| $ <any_command> &

Command gedit runs the text editor for the GNOME Desktop
in background. Example:

maximus@max-desktop: ~/git/phd/prezentacje test

new_File.txt

Zwykty tekst ~  Szerokos¢ tabulacji: 2 ~ wrsz 1, kol 27 >  WST
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OUR TEAM LINUX BASIC COMMANDS

LABS PRESENTATION
000 00000 00000000000000000000000000e0000000000000000

00 00

COMMAND rm

Command:

$ rm <file_or_directory>

Removes specified file or directory. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja widok wy
maximus@max-desktop
create new_file2.t

maximus@max-desktop t$ rm new_file2.txt I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000080000000000000000 00 00
:

COMMAND rm

Command:
$ rm <file_or_directory>

Removes specified file or directory. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

Plik Edycja widok wyszukiw
@max-desktop: /
new_file2.tx
maximus@max-desktop:
maximus@max-deskto
new_file
maximus@max-desktop:~/git/pk

Maksym Figat

Introduction to Linux — Summer School 2019



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000008000000000000000 00 00

COMMAND rm CONT

Command:

1|$ rm —r <folder>

Removes directories and their contents recursively. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

ukiwanie Te al Por

new_file.txt
-desktop cd create/
@max-desktop:~/gi e$ 1s

maximus@max-desktop
maximus@max-desktop
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000008000000000000000 00 00

COMMAND rm CONT

Command:

1|$ rm —r <folder>

Removes directories and their contents recursively. Example:

maximus@max-desktop: it/phd/prezentacje/test

@max-deskto
ax-deskto)
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 000000000000000®00000000000000 00 00
:

TAB COMPLETION

$ <part_of_command> <PRESS TAB>

Press "Tab’ to automatically complete the command or receive
list of suggestions. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

est$ mkd<PRESS TAB>[l
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 000000000000000®00000000000000 00 00
:

TAB COMPLETION

$ <part_of_command> <PRESS TAB>

Press "Tab’ to automatically complete the command or receive
list of suggestions. Example:

maximus@max-desktop: ~/git/phd/prezentacje/test

wanie Terminal Pomoc

Introduction to Linux — Summer School 2019 Maksym Figat



OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 0000000000000000e0000000000000 00 00
: :

ENVIRONMENT VARIABLES

Linux environment variables act as placeholders for
information stored within the system that passes data to
programs launched in shells or subshells.

Commands for Environment Variable:

» env — The command lists all of the environment variables
in the shell.

» set — The command assigns or defines an environment
variable.

» unset — The command deletes the environment variable.

» export — The command exports the value of the newly
assigned environment variable.

| |
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000008000000000000 00 00

COMMAND env

i1|$ env

The command lists all of the environment variables in the shell.
Example:

maximus@max-desktop: ~/git/phd/prezentacje/introduction_to_linux

e Terminal Pomoc
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000008000000000000 00 00

COMMAND env

11$ env

The command lists all of the environment variables in the shell.
Example:

maximus@max-desktop: ~/git/phd/prezentacjefintroduction_to_linux

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-deskto

CLUTTER_IM_MODULE=: KU'!

LD_LIBRARV_PAT opt/ros/m:—lodu/hb

.cab=01;31:*.wim=01; 31:%.swm=01;31:* .dwm=01;31:*.esd
.gif=01;35:% bmp 01
H 1;
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000008000000000000 00 00

COMMAND env

11$ env

The command lists all of the environment variables in the shell.
Example:

maximus@max-desktop: ~/git/phd/prezentacje/introduction_to_linux

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
LANG=pl_PL.UTF-8

i _ SION_MODE=ubuntu
EDITOR=NaNo -w
ETC_DIR=/opt/ros/melodic/etc/ros
[COLORTERM=truecolor
USERNAME=maximus
JAVA_HOME=/usr/1ib/jvm/java-8-oracle
] KDIR=/usr/lib/jvm/java-8-oracle
XDG_VTNR=2
_AUTH_SOCK=/run/user /1001 /keyring/ssh
NDATORY_PATH=/usr /share/gconf/ubuntu.mandatory.path
LC_NAME=pl_PL.UTF-8
XDG_S _
DERBY_HOME=/usr/lib/jvm/java-8-oracle/db
[0} i

QT4_IM_MODUL
TEXTDOMAINDI
(GNOME_TERMIN. SCREEN=/org/gnome/Terminal/screen/lc6ca3dl_96e2_45af_8c70_2cf6912

ATH=/usr/share/gconf /ubuntu.default.path
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000800000000000 00 00

COMMAND echo

$ echo $<SYSTEM_ENVIRONMENT>

Displays the line of text. If you use $ you can print the content
of the SYSTEM ENVIRONMENT. Example:

maximus@max-desktop: ~/git/phd/prezentacje
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 00000000000000000000000000000000e0000000000 00 00

COMMAND set

1|$ set HELLO_POLAND

The command assigns or defines an environment variable.
Example:

maximus@max-desktop: ~/git/phd

cja Widok Wy a Terminal Pomoc
@max-desktop:~/git/ set HELLI)7P[)LAI“IDI
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000008000000000 00 00

COMMAND export

$ export HELLO POLAND="SUMMER SCHOOL"

The command assigns or defines an environment variable.
Example:

maximus@max-desktop: ~/git/phd

Plik Edycja Widok Wy e al Pomoc
maximus@max-desktop:~/git; xport HELLO_POLAN| AMER;'»(HDOL"I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000008000000000 00 00

COMMAND export

$ export HELLO POLAND="SUMMER SCHOOL"

The command assigns or defines an environment variable.
Example:

maximus@max-desktop: ~/git/phd

ukiwanie Terminal Pomoc

usr/share/locale/
[GNOME_TERMIN, REEN=/org/gnome/Terminal/screen/1c6ca3d1l_96e2_45af_8c70_2cf6912
6267
DEFAULTS_PATH=/usr/share/gconf/ubuntu.default.path
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000800000000 00 00

COMMAND export

$ export HELLO POLAND="SUMMER SCHOOL"

The command assigns or defines an environment variable.
Example:

maximus@max-desktop: ~fgit/phd

Plik Edycja widok W kiwanie Terminal Pomoc
maximus@max-deskto / /phd$ port HELLO_POLANI 'SUMMER;‘(HODL"I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000800000000 00 00

COMMAND export
$ export HELLO POLAND="SUMMER SCHOOL"

The command assigns or defines an environment variable.
Example:

maximus@max-desktop: ~/git/phd
Plik Edycja Widok Wyszukiwanie Terminal Pom

1d$ export HELLO_POLAN UMMER_SCHOOL"
phd$ echo SHELLO_POLAND

maximus@max-desktop: ~/git/phd

widok Wyszukiwanie Terminal Pom

Jus r/lib/jvm/java-8-oracle/db

usr/share/locale/
org/gnome/Terminal/screen/lc6ca3dl_96e2_45af_8c70_2cf6912

PATH=/usr/share/gconf/ubuntu.default.path
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000080000000 00 00

COMMAND unset

$ unset HELLO POLAND

The command deletes the environment variable. Example:

maximus@max-desktop: ~fgit/phd
Plik Edycia Widok Wyszukiwanie Terminal Pomoc

maximus@max-desktol $ echo SHELLO_POLAND
SUMMER_SCHOOL
maximus@max-desktop:~/git/ s 1
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000080000000 00 00

COMMAND unset

$ unset HELLO POLAND

The command deletes the environment variable. Example:

maximus@max-desktop: ~/git/phd

Plik Edycja Widok Wy: Terminal Pomoc
maximus@max-desktop:~/gi echo $HELLO_POLAND

SUMMER_SCHOOL
maximus@max-desktop: i unset HELLO_POLAND
maximus@max-deskto
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000080000000 00 00

COMMAND unset

$ unset HELLO POLAND

The command deletes the environment variable. Example:

maximus@max-desktop: ~/git/phd
Widok Wy Terminal Pomoc
maximus@max-desktop: 1 hd$ echo $HELLO_POLAND

maximus@max-desktop:~/git/phd$ unset HELLO_POLAND
maximus@max-desktop:~/git/phd$ echo SHELLO_POLAND

maximus@max-desktop:~/git/phds I
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 00000000000000000000000e000000 00 00
:

FILES .BASHRC AND /.BASH_PROFILE

In order to create persistent environment variables use
configuration files: .bashrc and /.bash_profile. Example:

maximus@max-desktop: ~/git/phd

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

maximus@max-desktop: $ nano ~/.bashrcll
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 000000000000000000000000000000000000e000000 00 00

FILES .BASHRC AND /.BASH_PROFILE

In order to create persistent environment variables use
configuration files: .bashrc and /.bash_profile. Example:

maximus@max-desktop: ~/git/phd

Plik Edycia Widok Wyszukiwanie Ter C
GNU nano 2.9.3 us/.bashrc

if [ -f Jusr/share/bash-completion/bash_completion ]; then
. fusr/share/bash-completion/bash_completion
elif [ -f /etc/bash_completion ]; then
. [etc/bash_completion
fi
Fi
source Jopt/ros/melodic/setup.bash

export EDITOR="nano -w

set HELLO_POLAND
lexport HELLO_POLA SUMMER_SCHOOL_2

¢ Pomoc g Zapisz @y Wyszukaj @A Wytnij 8l Wyjustuj (8 Biez.poz.
W Wyijdz Wl Wczyt.plil Zastap aY 0dnow Teksigll Pisownia [l Przejdz do 1
maximus@max-desktop: ~/git/phd )

Plik Edycja Widok Wyszukiwanie Terminal Pomoc
$ nano ~/.bashrc
source ~/.bashrc
i$ echo SHELLO_POLAND

maximus@max-desktop:~/gi S |
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000000800000 00 00

COMMAND source

1|$ source <file_name>

Executes the content of the script passed as an argument, in the
current shell. Example:

maximus@max-desktop: ~/git/phd
Widok Wyszuki Terminal Pomoc
ximus@max-desktop:~/ $ nano ~/.bashrc

maximus@max-desktop i d$ sour / .bashrc
ximus@max-desktop i echo SHELLO_POLAND

SUMMER_SCHOOL _2

maximus@max-desktop:~/git/phd$ I
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LINUX
00000

OUR TEAM
000

BASIC COMMANDS
00000000000000000000000000000000000000e0000

LABS
00

PRESENTATION

00

COMMAND CTRL + C

Stops the running

Plik Edycja widok wy:

.edu.pl (194.29.160.136

64 bytes from segomo.
64 bytes from segomo.

program. Example:

maximus@max-desktop: ~fgit/phd

ukiwanie Terminal Pomoc
phd$ ping www.robetyka.ia.pw.edu.pl
56(84) bytes of data.
elka.pw.edu.pl (194.29.160.1 icmp_seq=1 ttl=55 time=7.97 ms
elka.pw.edu.pl (194.29.160.136): icmp_seq=2 ttl=55 time=6.92 ms
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OUR TEAM LINUX BASIC COMMANDS

000 00000 0000000000000 0000000000000000000000000e0000

PRESENTATION

00

COMMAND CTRL + C

Stops the running program. Example:

maximus@max-desktop: ~/git/phd

ja widok Wy: i ie Terminal Pomoc
maximus@max-desktop 1 hd$ ping www.robotyka.ia.pw.edu.pl
PING robotyka.ia.pw du pl (194.29.160.136) 56(84) bytr< of dﬁta
bytes from segomo.elka.pw.edu.pl (194.29.166.1
bytes from segomo.elka.pw.edu.pl (194.29.160.136
bytes from segomo.elka.pw.edu.pl (194.29.

bytes from segomo.elka.pw.edu.pl (194.29.

robotyka.ia.pw.edu.pl ping statistics -
4 packets transmitted, 4 received,
rtt min/avg/max/mdev .920/8
maximus@max-desktop: it /phc

ttl=55 tim
ttl=55 tim
ttl=55 tim
ttl=55 tim
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000V 0000000000000000000000000e000 00 00
:

QUESTION?

Question: What should we do if we have a huge project, i.e. >
1000 lines of code?
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

000 00000 0000000000000 00000000000000000000000000e000 00 00
: :

QUESTION?

Question: What should we do if we have a huge project, i.e. >
1000 lines of code? We should use tools facilitating version
control (e.g. Git):

Version control is a system that records changes to a file or set
of files over time so that you can recall specific versions later.

| |
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION

QUESTION?
Question: What should we do if we have a huge project, i.e. >
1000 lines of code?

Built for
developers
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OUR TEAM LINUX BASIC COMMANDS LABS
000 00000 0000000000000000000000000000000000000000800 00

PRESENTATION
00

GIT COMMANDS

maximus@max-desktop: ~/test
ok Wyszukiwanie Terminal Pomoc
ftestS sudo apt-get install gitll

maximus@max-desktop: ~/test
Plik Edycja Widok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~/test$ git config --global user.name "user_nal

maximus@max-desktop: ~/test

er.email "email_id"ll

maximus@max-desktop: ~/test
dok Wyszukiwanie Terminal Pomoc
maximus@max-desktop:~/test$ git init Mytest
Initialized empty Git repository in /home/maximus/test/Mytest/.git/
maximus@max-desktop:~/tests I
maximus@max-desktop: ~ftest/Mytest
Plik Edycja Widok wyszukiwanie Terminal Pom:

maximus@max-desktop:~/test/Mytest$ <create_new_files>[|
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OUR TEAM LINUX BASIC COMMANDS

000 00000 0000000000000 000000000000000000000000000e00

LABS
00

PRESENTATION
00

GIT COMMANDS

maximus@max-desktop: ~/test/Mytest

Terminal Pomoc
t$ git add <already created fil

maximus@max-desktop: ~/test/Mytest

e Terminal Pom
maximus@max-desktop:~/test/My t$ git commit -m "some_message! I

maximus@max-desktop: ~/test/Mytest
Terminal Pomoc
tS git push origin masterll

maximus@max-desktop: ~/test/Mytest
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000000000080 00 00

HOW TO EXECUTE SUBSEQUENT COMMANDS?

We can use scripts:

maximus@max-desktop: ~/test
dok Wyszukiwanie Terminal Pomo

nkdir summer_school

cd sunmer_school

nkdir labl ; mkdir lab2

such 1abl/readne. txt ch lab2/readme. txt

For labl go to the webpag 1ab1/readne. txt

https: //www.robotyka.ia.pw.edu.pl/redmine/projects/anro-sunmer-school/wiki/Lab1"8-lab1/readne. txt
lab2/readne. txt

https: //www.robotyka.ia.pw.edu.pl/readnine/projects/anro-sumner -school /wiki/Lab2"- ~1ab2/readme . txt

[T Ponoc W zapisz B wyszukaj [ wytnij & wyjustuj ie 0dwotaj
A wyjdz & wezyt.plik @ zastap QY 0dnow Tekst M Skladnia A 0dtuorz

g
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000000000008 00 00

HOW TO EXECUTE SUBSEQUENT COMMANDS?

maximus@max-desktop: ~/test/summer._school/lab1

Plik Edyja Widok Wyszukiwanie Terminal Pomoc
maxinus@max-deskto

page:\n
Jwaw. robotyka. ia. L i i e o
ax-deskto
maximus@max-desktop: ~/test/summer_school/lab2
plik Edyja Widok Wyszukiwanie Terminal Pomoc
$ s

maximus@max-desktop:

cd lab2/

$ cat readme.txt
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OUR TEAM LINUX BASIC COMMANDS LABS PRESENTATION
000 00000 0000000000000000000000000000000000000000000 0 00

SUMMER SCHOOL - LABORATORIES

Web page:
https:/ /www.robotyka.ia.pw.edu.pl/redmine/projects/anro-
summer-school /wiki

The plan of laboratories:

Preparation

Lab 1: Introduction to ROS

Lab 2: Medelling and visualization of manipulator
Lab 3: Forward kinematics

Lab 4: Interpolation of motion

Lab 5: Inverse kinematics
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:

ROS TUTORIALS

Web page: http:/ /wiki.ros.org/ROS/Tutorials
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SIMPLE SIMULATION

Video
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Thank you for your attention!
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