[/ M chigan Robotics 102
[/ Introduction to Al and Progranm ng

[/ Making our first programin C++:
[/ code, compile, run, repeat

#i ncl ude <i ostreanr
int nmain()
{
std::cout << " m I I O W I I d [ | ",
}



A simple program in C++

#1 ncl ude <i| ostreanp
I nt mai n()

{
;

std::cout << "Hello Worl d!":




A simple program in C++

#1 ncl ude <i| ostreanp
I nt mai n()

{
;

std::cout << "Hello Worl d!":
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What is C++7?

High-level programming language

#inelude <l ostream A program in readable text
{ X Source Code that can be compiled into a

std::cout << "Hello World!";
software executable

d A program in binary code

81881 """/ Executable Software S pEDIing) & SSEUSNES O
| 18 digital logic instructions that

run on a computer

Electronics that can

Computing Hardware .. ot digital logic




What is C++7?

# ol ude <i ostrean ‘\ A program in readable text
{ Source Code that can be compiled into a

std::cout << "Hello World!";
} c software executable
L L




What is C++?
High-level programming language

Compiles source files into executable apps

C++ Compiler Executable
Source Code 11f111A

in C++ Language B118H1A8
#i ncl ude <i ostreanv d I 5 k- &
int main() ‘ -
{ R11RA1AM

std::cout << "Hello World!";

}




What is C++?
High-level programming language

Portable across nearly all computers

feor

Source Code
in C++ Language

#i ncl ude <i ostreane
int main()

{
}

std::cout << "Hello World!";




What is C++7?

High-level programming language

Portable across nearly all computers

Source Code
in C++ Language

#i ncl ude <i ostreane
int main()

{
}

std::cout << "Hello World!";




What is C++7?

High-level programming language

Portable across nearly all computers

Source Code
in C++ Language

#i ncl ude <i ostreane
int main()

{

std::cout << "Hello World!";

}



What is C++7?

High-level programming language

Portable across nearly all computers

Compiler [ g

Source Code
in C++ Language

#i ncl ude <i ostreane
int main()

{
}

std::cout << "Hello World!";




Software Portability

It runs Doom!
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What is C++7?

High-level programming language £

Compiles source files into executable apps

Portable across nearly all computers



What is C++7?

High-level programming language |

Compiles source files into executable apps

Portable across nearly all computers

One of the most popular languages



Python

JavaScript

Java
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Most Popular Programming Languages 1965 - 2019
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One of the most popular languages



You code in C++,
You can learn any of these.

16
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One of the most popular languages



A simple program in C++

How to code in C++ ?

#1 ncl ude <| ostreanp

I nt nmal n()

{
;

std::cout << "Hello Worl d!":




How to code in C++ ?

Step 1: Type code into a file

#1 ncl ude <i| ostreanp
I nt mai n()

{
;

std::cout << "Hello Worl d!":




One option: online C++ editors

Ceos Tryt Bdiior 1.0

C B & wwww3schools.com/cpp/irycpp. asp

Multiply your Marketing Smarts.

Try for free.
m Result Size: 424 x 310

madchimp

int main()
{

std::cout << "Hello World!":

}



One option: online C++ editors

Cee &yz fdnor V1.0

C B & wwww3schools.com/cpp/irycpp. asp

Multiply your Marketing Smarts.

Try for free.
m Result Size: 424 x 310

madchimp

int main()

{

std::cout << "Hello World!":

}

Text buffer
for writing source code



One option: online C++ editors

Ceos Tryt Bdiior 1.0

C B & wwww3schools.com/cpp/irycpp. asp

Press “Run” |
'to compile source code into executable program, and then run the executable

Finclude <iostream>

int main()

{
}

std::cout << "Hello World!":

Text buffer
for writing source code

Result Size: 424 x 310




One option: online C++ editors

Ceos Tryt Bdiior 1.0

C B & wwww3schools.com/cpp/irycpp. asp

to compile source code into executable program, and then run the executable

Press “Run”

Finclude <iostream>

int main()

{
}

std::cout << "Hello World!":

Text buffer
for writing source code

Result Size: 424 x 310NcER U LR Lo L

Hello World!

Output buffer

to see the result of the program



One option: online C++ editors

Cos Tryt Bdior V1.0

C B & wwww3schools.com/cpp/irycpp. asp

Multiply your Marketing Smarts.
Try for free.

mancnemp
m Result Size: 424 x 310 AT A )
Finclude <iostream>
X p Hello World!
int main()
{
std::cout << "Hello World!":
)

Advantages: Disadvantages:




One option: online C++ editors

Cos Tryt Bdior V1.0

C B & wwww3schools.com/cpp/irycpp. asp

Multiply your Marketing Smarts.
Try for free.

madchimp
m Result Size: 424 x 310

FARGINGE <lOSTrean> Hello World!

int main()

{

std::cout << "Hello World!":
}
Advantages: Disadvantages:

Easy
Quick
Minimal setup




One option: online C++ editors

Cos Tryt Bdior V1.0

C B & wwww3schools.com/cpp/irycpp. asp

Multiply your Marketing Smarts.

Try for free.
m Result Size: 424 x 310

madchimp

I;;C&;;;(;ijbt:“éf' Hello World!
{ std::cout << “Hello World!":
}
Advantages: Disadvantages:
Easy Advertisements or Pay

Quick Requires Internet
Minimal setup Limited use (no robot)




How to code in C++ ?

Step 1: Type code into a file

#1 ncl ude <i| ostreanp
I nt mai n()

{

std::cout << "Hello Worl d!":

}

hello.cpp



-~ Catari 2600

- Microsoft Surface running
Visual Studio Code (VS Code)

#include <iostream>

int main()

{

std::cout << "Hello World!";

}
hello.cpp



Step 1: Type code into a file

hello.cpp in VS Code




Step 1: Type code into a file

Text editor
Make changes to C++ code

hello.cpp



Step 1: Type code into a file

Text editor
Make changes to C++ code

#include <iostream>

main

std::cout << "Hello World!";

}
hello.cpp



Step 1: Type code into a file

Text editor
Make changes to C++ code

#include <iostream>

int main()

{

std::cout << "Hello World!";

}
hello.cpp

OFPEN FILE

Source code
C++ files on computer file
system containing your code

>
SAVE FILE




Step 1: Type code into a file

What is a filesystem?

Text editor
Make changes to C++ code

#include <iostream>

Source code
C++ files on computer file
system containing your code

}
hello.cpp T ——
OPEN FILE n -

int main()

{

std::cout << "Hello World!";

> ects
SAVE FILE 8 Desitop




Filesystem

What is a filesystem?

A filesystem organizes information on a
= storage device into a hierarchy of
directories that contain data in files

Hard Drive Storage “



Step 2: Compile source code

Text editor
Make changes to C++ code

#include <iostream>

int main()

{

std::cout << "Hello World!";

}
hello.cpp
OPEN FILE

s Source code
sis B o C++ files on computer file
-y system containing your code

SAVE FILE|




Step 2: Compile source code

Compiler
Build executable program
from C++ source files

Text editor
Make changes to C++ code

#include <iostream>

0090 bash
$ g++ hello.cpp -o hellof]

int main()

{

std::cout << "Hello World!";

}
hello.cpp
OPEN FILE

s Source code
sis B o C++ files on computer file
-y system containing your code

SAVE FILE|




Step 2: Compile source code

~ Compiler COMMAND LINE
_ Build executable program
Text editor from C++ source files  TERMINAL

Make changes to C++ code 00 e bash

#include <iostream> $ g++ hello.cpp -o hellof]

int main()

{

std::cout << "Hello World!";

}
hello.cpp

OFPEN FILE e
SAVE FILE| swops B Qo omivess e Source code
. Deskop | C++ files on computer file
Be— system containing your code




Step 2: Compile source code

Compiler
Build executable program

Text editor from C++ source files
Make changes to C++ code 506 bash

$ g++ hello.cpp -o hellof]

COMMAND LINE
; TERMINAL

#include <iostream>

int main()

{

std::cout << "Hello World!";

) COMPILER PROGRAM
hello.cpp

OFPEN FILE

» This PC > Documents > Directory for My Programs v SO u rce COd e

SAVE AILE| s - 0. , , | .
= Desiton ety | C++ files on computer file
Be— system containing your code




Step 2: Compile source code

Compiler COMMAND LINE

_ Build executable program
Text editor _from C++ source files  TERMINAL
Make changes to C++ code s et

#include <iostream> / $g++hﬂioxpp-ormlu]
int main()

{

std::cout << "Hello World!";

COMPILER PROGRAM

}
hello.cpp
OPEN FILE S,
SAVE FILE| ,C e A e | : .Source code |
= Desiton ety | C++ files on computer file
ez system containing your code




Step 2: Compile source code

Compiler COMMAND LINE

_ Build executable program
Text editor _from C++ source files  TERMINAL
Make changes to C++ code Fy e

#include <iostream> / $ g++ hello.cpp -o hellofl
int main()

{

HeLLSO WoeLDd

std::cout << "Hello World!";

COMPILER PROGRAM

) EXECUTABLE
hello.cpp
OPEN FILE S
SAVE FILE| somn - o .Source code |
s, Bt | C++ files on computer file
oy system containing your code




Step 2: Compile source code

~ Compiler COMMAND LINE
Build executable program
; TERMINAL

Text editor _from C++ source files
Make changes to C++ code s bash

#include <iostream> / Sg++hﬁloxpp—otmlk‘
int main()

{ S HELLS WorLd

COMPILER ProoraM /  EXECUTABLE

std::cout << "Hello World!";

}
hello.cpp
OPEN FILE

y Source code
Y C++ files on computer file
system containing your code

save FILE|




Step 2: Compile source code

Compiler
Build executable progran

Text editor from C++ source files '\ vs code Terminal
Make changes to C++ code ) o T ) S

#include <iostream>

int main()

{

std::cout << "Hello World!";

HeLLSO WoeLDd

}
hello.cpp

OPEN FILE e e ecUTBLE
SAVE AILE| o - o Source code
L T C++ files on computer file

e ‘ | system containing your code




Step 3: Run Executable Program

Compiler
Build executable prograrn

Text editor from C++ source files
Make changes to C++ code

#include <iostream>

int main()

{

std::cout << "Hello World!";

| __-Executable
[ Binary file on computer file
system that can be run

}
hello.cpp
OPEN FILE

“— v A > " > Document
SAVE nLE 3 3D Objects * O N

. ‘ Source code
i C++ files on computer file
: system containing your code




Step 3: Run Executable Program

Compiler
Build executable progran

Text editor from C++ source files
Make changes to C++ code

#include <iostream>

int main()

{

std::cout << "Hello World!";

} !

hello.cpp PROGRAM OVTPVUT Executable

OPEN FILE et e Binary file on computer file
T > Dl Gk s M ot AL system that can be run

SAVE FILE| s - o

":::’::m '_. helo ¢+ Sour Source code
G C++ files on computer file

system containing your code




Compiler
Executable [

Text editor

#include <iostream>
int main()

{

COMPILE
AND EXECVTE

std::cout << "Hello World!";

}
hello.cpp
OPEN FILE

v 4 » This PC > Documents > Directory for My Programs
SAVE ' 'LE 33D ijcct: A M N §
B Desktop
Documents 8 hell
& Downloads

Source code | ‘e .




Compiler

Executable [,

‘ -
IDEJ}S'

4

#include <iostream>
int main()

{

std::cout << "Hello World!";

}
hello.cpp

Text editor

COMPILE
AND EXECVTE

OFPEN FILE

save FiLe|

Source code

Coding process
OET IDEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE



Coding process

Compiler GET IDEAS
Executabl e [

& OPEN C++ FILE

IbEAS

’ \

4 Text editor VPDATE CODE
#include <iostream> COMP‘LE *

int main()

; SAVE C++ FILE

AND EXECVTE

std::cout << "Hello World!"; *
COMPILE C++ FILE

Jirectory for My Programs *

RUN EXECUTABLE

}
hello.cpp
OPEN FILE

SAVE FILE| ..

" ’ helto NeW Idea:
Print that | am in 102

Source code | v




Coding process

Compiler GET IDEAS

Executable

& OPEN C++ FILE
Ibeas
\ \
| Text editor UPDATE CODE

#i ncl ude <i ostrean COMPILE *

I nt main()

{ AND EXECUTE SAVE C++ FILE
std::cout << "Hello World”; *
std::cout << "Chad is in Robotics 102"; CGMP'LE C++ FILE

}

hello.cpp *

RUN EXECUTABLE

OFPEN FILE ‘
> ' ‘J.;‘,:;w:m * DL S
SAVE FILE oy O
Source code




Coding process

Compiler GET IDEAS
EXecutable [
R i achad s A Renatics 2 OPEN C++ FILE
'
' Text editor 4 UPDATE CODE
#i ncl ude <i ostrean COMPILE *
int main()
{ AND EXECUTE SAVE C++ FILE
std::cout << "Hello World”; *
std::cout << "Chad is in Robotics 102"; CGMP'LE C++ FILE

hello.cpp *
orevFiLe o RUN EXECVTABLE

tory for M

SAVE FILE oy O
Source code




Coding process

Compiler GET IDEAS
EXecutable [
R i achad s A Renatics 2 OPEN C++ FILE
'
' Text editor 4 UPDATE CODE
#i ncl ude <i ostrean COMPILE *
int main()
{ AND EXECUTE SAVE C++ FILE
std::cout << "Hello World”; *
std::cout << "Chad is in Robotics 102"; CGMP'LE C++ FILE

hello.cpp *
OPEN FILE . RUN EXECUTABLE

SAVE FILE o ] e Break each line

Source code




Coding process

Compiler GET IDEAS
Executable [
A~ T R tasmnn il OPEN C++ FILE
IDEQS‘ thad 1 1n Rebotics 18 *
' S CrVsers\logn \Docusent s \Directory for y Progr
v Text editor 4 VPDATE CODE
#i ncl ude <i ostreanp COMPILE *
int main()
{ AND EXECUTE SAVE C++ FILE
std::cout << "Hello World” << “\n”; *
std::cout << "Chad is in Robotics 102"; COMP'LE C++ FILE

hello.cpp *
OPEN FILE RUN EXECUTABLE

> | J 30 Gm;cl'.
SAVE FILE
Source code R




#i ncl ude <i ostreanp

I nt main()

{
std::cout << "Hello Wirld” << “\n”";
std::cout << "Chad is in Robotics 102":

}

You did what?

hello.cpp




Anatomy of a C++ Program

#1 ncl ude <iI ostreanp

I nt mai n()

{
std::cout << "Hello Wrld << “\n”";
std::cout << "Chad is in Robotics 102":

}
hello.cpp



Anatomy of a C++ Program

All programs start in
the main function

#1 ncl ude <iI ostreanp

std::cout << "Hello Wrld << “\n”";
std::cout << "Chad is in Robotics 102":

hello.cpp



Anatomy of a C++ Program

All programs start in
the main function

#1 ncl ude <iI ostreanp

std::cout << "Hello Wrld << “\n”";
std::cout << "Chad is in Robotics 102":

hello.cpp

‘Scope of main function
delimited by matching braces



Anatomy of a C++ Program

All programs start in
the main function

#1 ncl ude <iI ostreanp

std::cout << "Hello Wrld << “\n”";
std::cout << "Chad is in Robotics 102":

hello.cpp

‘Scope of main function
delimited by matching braces

Statements are program instructions
and end with a semicolon



First statement prints to
[‘”standard output” (the screen)

the string (in quotes) followed by

All progr ams 5"'." tin /" a new line character
the main function '

#1 ncl ude <iI ostreanp

std::cout << "Hello Wrld’” << *\n”
std::cout << "Chad is in Robotics 102":

hello.cpp

‘Scope of main function
delimited by matching braces

Statements are program instructions
and end with a semicolon



First statement prints to
[‘”standard output” (the screen)

the string (in quotes) followed by

All progr ams 5"'." tin /" a new line character
the main function '

#i ncl ude <i ostreanr Insertion (“put”)
operator

¥

std::cout << "Hello World” << *\n”
std::cout << "Chad is in Robotics 102":

hello.cpp

‘Scope of main function
delimited by matching braces

Statements are program instructions
and end with a semicolon



Include the
C++ Input-Output Stream Library, First statement prints to
which provides std::cout 'r‘”standard oufput” (the screen)
| the string (in quotes) followed by

All programs start in a new line character

the main function

#i ncl ude <i ostreanp Insertion (“put”) |
int main() operator
¥
std::cout << "Hello World” << *\n”
std::cout << "Chad is in Robotics 102":

hello.cpp

‘Scope of main function
delimited by matching braces

Statements are program instructions
and end with a semicolon



Statements are executed in sequential order
based on where they appear in the program

#1 ncl ude <i ostreanvp
I nt mai n()

{

std::cout << "Hello Wrld << “\n”";
std::cout << "Chad is in Robotics 102":

hello.cpp

This statement is executed after this statement



Compiler
Executable [
IbeAs had 15 1n Bobotics 102 |

’

nello.cpp
OPEN FILE

\ | Text editor

COMPILE
AND EXECVTE

o

SAVE FILE
Source code

Coding process
GET IDEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RVN EXECVTABLE



VS Code is an
Integrated Development Environment (or IDE)

Q "

] PATH MLANNMN

" FILE EXPLORER

SOVRCE FILE

TERMINAL

NG Cold8 Specesd UTFE CRF Coe Wal2 ¥ DO



SOVRCE FILE

COMPILE
EXECUTE

o tto.co COMPILE

e Exscwz

s COMPILE
" Execvre

wsr |l

N4 Cel38 Specexd UTFE CRF Cov WeR ¥ O

Coding process
OET IDEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RVN EXECVTABLE



What happens if | make a mistake? Coding process

OPEN C++ FILE

v

SOVRCE FILE VPDATE CODE

v

SAVE C++ FILE

o v
' KXECUTE COMPILE C++ FILE

iy doees ::"“’"I“WE;ECUTEC&MP'LE *

" ExecvTE
granss

N Cel38 Spacesd UTFE CRIF Coe Wak2 ¥ O




Suppose a semicolon is forgotten Coding process
Pon iy Yo e 3 - GET IDEAS

OPEN C++ FILE

O o P S VPDAT% CODE

SAVE C++ FILE

v

COMPILE C++ FILE

v

RVN EXECVTABLE



Suppose a semicolon is forgotten Coding process
o Mol hella.coo - rob ) 02 -path-plsanieg - Visus! Stedio Code - - ‘DEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE

Oops

NS Cold) Spacesd UTFE CRIF Cov Wek2 ¥ DO

Compilation will fail with an error



Suppose a scoping brace is forgotten Coding process
bl [y hella.cop - 1o ) 02 -path-plasniag - Visus! Stedo Cade - 6&7‘ ‘DEAS

C hetlo e x

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE

Oops

NECot Specesd UTFE CRF Cov Wek2 ¥ DO

Compilation will fail with an error



Suppose main function is forgotten Coding process
weinad Mok hella.cop - rob 1 02 -path-plasniag - Visus! Studio Cade - 'DEAS‘

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE

Oops

2Cot Specesd UTFE CRF Cov Wek2 ¥ O

Compilation will fail with an error



Suppose needed library is forgotten Coding process

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RVN EXECVTABLE

coutl’ i3 mot 4 member of "stc

NGCold Specens UTFRE CORF Coe W2 & O

Compilation will fail with errors



Suppose | am just careless Coding process
GET IDEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE

Compilation will fail with an error



Suppose | am just careless Coding process
GET IDEAS

OPEN C++ FILE

v

VPDATE CODE

v

SAVE C++ FILE

v

COMPILE C++ FILE

v

RUN EXECUTABLE

That can be “commented out”



Comments are ignored by the compiler

C ++ CO mme nts and not included in the program

#i ncl ude <i ostreanr

/*
This is a nmulti-line comment. It is ignored by ny program
This is our first program
The program code below prints nessages to the screen.

*/

i nt main()

{

std::cout << "Hello World” << “\n”; A single-line coment
std::cout << "Chad is in Robotics 102"; [/ "\n" creates a new |ine

hello.cpp Anything after double slashes on a line 7
is ignored as a comment



Comments are ignored by the compiler

C ++ CO mme ntS and not included in the program

Anything in between delimeters|/* and */|is ignored as a comment

#i ncl ude <i ostreanr
/*
This is a nmulti-line comment. It is ignored by ny program
This is our first program
The program code below prints nessages to the screen.
*/

i nt main()

{

std::cout << "Hello World” << “\n”; [/ A single-line conment
std::cout << "Chad is in Robotics 102"; [/ "\n" creates a new |ine

hello.cpp Anything after double slashes on a line
is ignored as a comment



Your code is a battleground

#i ncl ude <i ostreanp

/*
This is a nmulti-line comment. It is ignored by ny program
This is our first program

The program code below prints nessages to the screen.
*/

i nt main()

{
std::cout << "Hello World” << “\n”; [/ A single-line conment
std::cout << "Chad is in Robotics 102"; [/ "\n" creates a new |ine

hello.cpp



Your code is a battleground

#i ncl ude <i ostreanr

/* Hello World - A first C++ Program
Copyri ght 2021 Odest Chadw cke Jenkins at the University of M chigan
Li censed under M chi gan Honor License in the LICENSE file and
avail able to view at https://autorob. org/M chi ganHonor Li cense. t xt

*/

i nt main()

{
std::cout << "Hello World” << “\n”; [/ A single-line conment
std::cout << "Chad is in Robotics 102"; [/ "\n" creates a new |ine

hello.cpp



#i ncl ude <i ostreanr

/* Hello World - Afirst C++ Program
Copyri ght 2021 Odest Chadw cke Jenkins at the University of M chigan
Li censed under M chi gan Honor License in the LICENSE file and

avail able to view at https://autorob.org/ M chi ganHonor Li cense. t xt
*/

int main()

{

std::cout << "Hello Wrld” << “\n”; [/ A single-line coment
std::cout << "Chad is in Robotics 102”; // "\n" creates a new |ine

hello.cpp
LICENSE

The Michigan Honor License
This unvetted license below is called the "Michigan Honor License" as the 3-Clause BSD

License plus two clauses for academic integrity.
Copyright <YEAR> <COPYRIGHT HOLDER>

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditinns and the followinan disclaimer.




#i ncl ude <i ostreanr

/* Hello World - Afirst C++ Program
Copyri ght 2021 Odest Chadw cke Jenkins at the University of M chigan
Li censed under M chi gan Honor License in the LICENSE file and
avail able to view at https://autorob.org/ M chi ganHonor Li cense. t xt

*/

int main()

{
std::cout << "Hello Wrld” << “\n”; [/ A single-line coment
std::cout << "Chad is in Robotics 102”; // "\n" creates a new |ine

hello.cpp
LICENSE

The Michigan Honor License
This unvetted license below is called the "Michigan Honor License" as the 3-Clause BSD
License plus two clauses for academic integrity.

P This year and your name

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditinns and the followinan disclaimer.




LICENSE

The Michigan Honor License
This unvetted license below is called the "Michigan Honor License" as the 3-Clause BSD
License plus two clauses for academic integrity.

BSD 3-Clause License
https://opensource.org/licenses/BSD-3-Clause

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

modification, are

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

4. Manuscripts and publications using this source code or its binary forms must properly
cite the this project and its author(s).

5. Redistributions of source code, if used for credit in an academic program, must retain
the academic integrity honor pledge below.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"™ AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
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LICENSE

The Michigan Honor License
This unvetted license below is called the "Michigan Honor License" as the 3-Clause BSD
License plus two clauses for academic integrity.

Copyright <YEAR> <COPYRIGHT HOLDER>

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

es of its contributors may be used to

MiChigan Engineering Honor COde without specific prior written
https://bulletin.engin.umich.edu/rules/

4. Redistributions of source code, if used for credit in an academic program, must retain

the following honor pledge, and only append the names all individuals who contributed
modifications.

the academic 1integrity

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"™ AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

AMIEFRAACIIARAMITTANTI TTVV AR rrTrTareo o AN A NARNTTAIILD AN [al Rl YaVal o AR NTCC/AL ATAAEN TRAI AN FuUIrFaeT ~11IAL T




LICENSE

The Michigan Honor License
This unvetted license below is called the "Michigan Honor License" as the 3-Clause BSD
License plus two clauses for academic integrity.

Copyright <YEAR> <COPYRIGHT HOLDER>

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

Attribution similar to | €C BY 4.0 License
https://creativecommons.org/licenses/by/4.0/

5. Manuscripts and publications using this source code or its binary forms must properly
cite this project and its author(s).

inary forms must properly

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"™ AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

AMIEFRAACIIARAMITTANTI TTVV AR rrTrTareo o AN A NARNTTAIILD AN [al Rl YaVal o AR NTCC/AL ATAAEN TRAI AN FuUIrFaeT ~11IAL T



Share your code with the world

and your future self
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Compiler
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nello.cpp
OPEN FILE

| Text editor

COMPILE
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Source code
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OPEN C++ FILE
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Version Control Using git



What is Version Control?

Maintains a past history of changes for your code (or any project)

History of changes (or “commits”) maintained in a repository

Basic workflow

e Code is “checked out” (or “pulled”) from a repository, then modified

* These updates are then “checked in” (or “committed”) to the repository

* Repository maintains history as “diffs”, the changes between before
and after checking in a commit



For example... ocj's TED talk
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Large open source projects...
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How does git work”



Git Data Transport Commands

The directory where
you are working

( ~/uname/reponame or
C:\Users\uname\reponame )

The repository on your
/ local computer

( ~/uname/reponame/.git )

N 1 Ly 1
{“‘ﬁ 5 ] [ T L‘nmn"] T remom | Somewhere
poce index ; ! :
R AEoa) e repostory | mpostory.  on the cloud
Your local computer \

\

The repository on

a remote server
( http://github.com/username )



Git Data Transport Commands

The directory where
you are working
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Git Data Transport Commands

The directory where
you are working

The repository on your
local computer

( ~/uname/reponame/.git )

( ~/uname/reponame or
C:\Users\uname\reponame )
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Your local computer
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Somewhere
on the cloud
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The repository on

a remote server
( http://github.com/username )




Git Data Transport Commands

hitpr//oatenle.com

R S
e >
Z . b;d —““—__7_,

L —

~/uname/reponame ~/uname/reponame/.git http://github.com/username

After making local changes, you can add, commit, and push
to your remote repository



Git Data Transport Commands

hetpr//oatenle.com

coEmit -a

a3d 1-a)

~/uname/reponame ~/uname/reponame/.git

eabh

http://github.com/username

If there are no files to add, just commit and push



Git Data Transport Commands

hetpr//oatenle.00m

sesmit a >
|
: !
a3d |1-a) cecomit >

K pull or redase
! !

~/uname/reponame ~/uname/reponame/.git http://github.com/username

A pull command updates the local workspace with changes from
the remote repository



git basics: commands

* Push completed project to repository (or just to update)
- add files to arepository: git add <file listing>
- commit changes to local repo: git commt -a -m “<nmsg>"
+ push local changes to a remote repository: gi t push

« Pull to updates your local repository (and workspace) from remote

- pull remote changes to a local repository: gi t pul |



Our first challenge:
Project O



Our first challenge:
Project O

Pocket Calculator




Our first challenge:
Project O

Pocket Calculator

$ ./calculator
Please type a number and press enter: 100

Please type a math operator (one of: + - * /): +

Please type a number and press enter: 2
100+2= 102

Actually,
It will look more like this



Next Lecture:
Operators and Variables

#i ncl ude <i ostreanp
/*

Let's wite a cal culator program
*/

i nt main()

{
}

std::cout << "What is 100 plus 2?" << "\n";

calculator.cpp (Version 00)



