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Bash Shell

e Bash shell is a UNIX
shell and a command

@ mahmoud@SHAIBOB: ~ = ‘O X prOCGSSOT

e It’s the default
command language
for Linux consoles

The name of the computer (hostname) (th at ugly black
window on the left)

e It’s an interface
between the user and
the OS

e Get used to it, you'll
be seeing it for quite a
while ! ;P

where we write commands

user name
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Useful Command-Line Tools

e “Is“command for listing files

e “cd” command for changing directories

e “mkdir “ command for creating directories

« “man “ command for displaying manuals of other commands
« “cp “ command for copying files

« “mv” command for moving and renaming files

« “cat “ command for showing file contents

« “nano “ text editor for creating and editing scripts and text
files

o “sudo “ command for administrator priviliges




Package Management System: apt-get

« Programs in Linux are called packages

« Packages are installed using a package management system
« Official package management system in Ubuntu is apt-get

« Example use: sudo apt-get install kate

— sudo => because installing packages requires modifying
system files and thus requires system admin privileges

— apt-get => command-line tool for managing packages:
installing & removing .. etc

— install => option to install a package — alternatives?
remove & purge

— kate  => the name of the package we want to install, here
it’s the text editor kate

Learn the rest by yourselves =D =
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C++ Programming Language

« Programming Languages VS. Scripting Languages
e Programming Concepts:
— Code: What we usually write such as C++ and Python

— Compiler: A program that converts the Code into
executables

— Executable: A program that is the output of compiling a
code

— Library: A chunk of code that can be reused in independent
executables

— Linker: A program responsible for linking executables with
the libraries they need




C++ First Example: Hello World

GNU nano 2.2.6 File: helloworld.cpp
#include <iostream>

std::cout;
std::endl;

main(int argc, % argv)

cout << "Hello, World!" << endl;
0;

I writeQut [ Read File [§ Prev Page [ Cut Text [ Cur Pos
@ Justify @ where Is [ Next Page i UnCut Text{l] To Spell

e Int int char

e return

e using

e using
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General Notes

« Keep an eye on your semi-colons !! (syntax generally)
« Never open a bracket without closing it !!
« Check the documentation of the function you are using

« Data types matter !! > Check each data type for its uses




e
Compiling our Program

@SHAIBOB:~§ (g++ hellowor Id.cpp
@SHAIBOB:~$ 1s

hellowor1d.cpp.save
hellowor1d.cpp
@SHAIBOB:~$ [./a.out
Hello, World!
mahmoud@SHAIBOB:~§ \g++ hellowor1d.cpp -0 hello
mahmoud@SHAIBOB:~§ |5

helloworld.cpp
[helTo ] helloworld.cpp.save
10ud@SHAIBOB:~$ . /helTo
Hello, world!
mahmoud@SHAIBOB: ~§

First, we didn’t specify the name of executable

Then, we specified the name as “hello” using the option —o

We run an executable by writing its name preceded by “./ “,
without the quotation marks, inside the directory where it
resides.

Check the command-line tool “chmod” for info on permissions
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C++ Second Example: Add two numbers

(&) mahmoud@SHAIBOB: -~ - b0 X &) mahmoud@SHAIBOB: ~ - 0 X

GNU nano 2.2.6 File: add_two_numbers.cpp

numbers.cpp -0 summation

Function prototypes (used to declare functions)

): EE Function call (where we use the function in
" ourcode

add_two_numbers( 1+ a, ¢ b) [ > Function definiton (where the actual
" coding of function is done)

a+b;

Cur Pos

To Spell
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Libraries

« Suppose we want to use the function add_two_numbers() in a
different program.

« Do we have to write it down each time we want to use it ?!
« Let’s define it once and for all, and use it whenever we need

« A Library is a chunk of code compiled in such a way to be
reusable by other programs without having to re-invent the
wheel each time
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C++ Third Example: Trivial Calculator

&) mahmoud @SHAIBOB: ~ - 0 X || ® mahmoud@SHAIBOB: ~ “ O 9%

GNU nano 2.2.6 File: ...1-1/example-3/calculator_trivial.cpp GNU nano 2.2.6 File: ...ial-1/example-3/calculator_trivial.h

add_two_numbers(int a,
a+ b
add_two_numbers(
subtract_two_numb
subtract_two_numbers(int a, b)

divide_two_numbers(

a/b;

rem_div_two_numbers(int a, b)

an IJ',

& Get Help QY Writeout [ Read Prev Pageflll Cut Text Q@ Cur Pos
| Exit m ustify Where Is Q@ Next Pagefl] UnCut Texm To Spell

€ Get Help E WriteOut [ Read F1lef@ Prev Pageﬁ Cut Text E Cur Pos

R Exit Next Pagefdll UnCut Tex@] To Spell
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C++ Third Example Contd.

@ mehmoud®SHAIBQB: ~/tutonals-sped1Bitutonal-1/eample-3 - O X G] mahmoud@SHAIBOB: ~/tutonals-spedlB/tutonal-1/example-3
3 § xamp | e g++ demo_trivial_calcl.

GNU nano 2.2.6 File: demo_trivial_calcl.cpp

add_two_numbe
subtract_two_nur

Imultiply_two_numb

r_trivial.h"
(int, int

(int, in

T.cpp calcu

cout
cout
cout
cout

cout




Build Process Manager: CMake

« What if we want to use code that is defined in an external
library?

« What if the library provides only the binaries, not the source
files?

« What if the project is so big and we have to compile multiple
files and multiple libraries and manage to link them
appropriately ?

« Things get complicated, and that required for a build process
manager that can take care of the details.

« One of the free software available for managing build process is
CMake

o (CMake is the base for catkin, the official build tool for ROS

« We'll get to know more about catkin and CMake next tutorial

1SA
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Git Version Control

 Gitis a version control system made by Linux Torvalds (Father
of Linux)

 Github, a collaborative coding platform, uses git to allow
opensource software development.

« We will be using git for our course to share codes

« Tutorials repository:

« We'll use git to download today’s tutorials. Open a bash shell!
:D
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Git Version Control

&) mahmoud@SHAIBOB: ~/tmp/tutorials-spcd18/tutorial-1 - O X

git clone http://github.com/mahmoudabdu lazim/tutorials-sp

88 cd tutorial-1/
8/tutorial-1§ 1s

8/tutorial-1$




Questions?
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Exercise

1) Install Eigen: and:

— Write a program to take matrices from the user as input (do it however
you like), giving the user the option to :

 Quit any time and save the output of the operations performed in a
text file

— Hint: you can ask for that at the beginning of your program

« Perform any of the essential matrix operations, namely:
multiplication, addition, inverse using Eigen.

— You program should be able to handle invalid inputs and handle
exceptions

— Write the program in two ways:
o All the code is defined in one file
« Separate functions are defined in separate files and compiled and
linked to the main executable
2) Create a repository and use git command-line tool to upload

your code on it
|__SPC418: Autonomous Vehicles Design and Control- Zewail City of Scienceand Technology - Fall20t6 17 |
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Preparations for Next Tutorial

e Follow the instructions in this link:

to install Qt-IDE for ROS development

 If you still haven’t, please follow the instructions in this link:

to install ROS

« Note, you are free to use whatever version of ROS you’d like,
but know that there are some package differences and not
everything will work across different ROS versions, so it’s better
if we unify the version we use as Indigo for many reasons, we’ll
talk about them in details next tutorial isA




