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Introduction to C++ Programming
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Computer Languages

Machine Language:

e Only language computer directly understands
e Defined by hardware design

— Machine-dependent
e Generally consist of Os and 1s (Binary Language)

e |nstruct computers to perform elementary operations
— One atatime

e Cumbersome for humans

e Example:

10100111010
01011101001



Computer Languages

Assembly Language:

e English-like abbreviations representing elementary computer operations
e (Clearer to humans
e Incomprehensible to computers

— Translator programs (assemblers)
e Convert to machine language

e Example:
LOAD BASEPAY

ADD OVERPAY
STORE GROSSPAY



Computer Languages

High-Level Language:

e Similar to everyday English, use common mathematical notations
e Single statements accomplish substantial tasks

— Assembly language requires many instructions to accomplish simple tasks

 Translator programs (compilers)

— Convert to machine language

e Example:

grossPay = basePay + overTimePay



History of C and C++

Both Died October 2011 To Be Remembered

 History of C
* Evolved from other programming language ‘B’

* Dennis Ritchie (Bell Laboratories)
* Added data typing, other features

 Hardware independent

* History of C++

Dennis Ritchie Steve Jobs

. September 9, 1941 - October 12, 2011 24 February 1955 ~ October 5, 2011
¢ EXte Nnsion Of C the creator of the founder of
. . C programming language Apple & Pixar
* Early 1980s: Bjarne Stroustrup (Bell Laboratories) i Bt e o
they made

* Provides capabilities for object-oriented
programming
* Objects: reusable software components
* Model items in real world
* Object-oriented programs
* Easy to understand, correct and modify




C++ Standard Library

* C++ programs
 Built from pieces called classes and functions

e C++ standard library
* Rich collections of existing classes and functions



Basics of a Typical C++ Environment

* C++ systems
 |IDE (Integrated Development Environment)
* Language
e C++ Standard Library

Visual
Studio

eclipse

* C++ program extension

¢ .Cpp

* .h (header file) Webbaced IDE's
can work as well,

but functionality

is limited




Basics of a Typical C++ Environment
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Basics of a Typical C++ Environment

Visual Studio 2019

Open recent Get started
R ConsoleApplication.sin 10/10/2019 1:45 PM él Clone or check out code
C:\Users\hp Enwy\sourcelrepos\ConsoleApplication’ Get code from an online repository like GitHub

or Azure DevOps
bd'_—l 180931.sIn 9/30/2019 10:07 AM

Ch\Users\hp Envy\Downloads\180931\180931 C@ Open = pl’OjECt s walli A

xl'_—l ConsoleApplication1.sln 9/27/2019 10:56 AM Open a local Visual Studio project or sin file
DAE_drive\Air University\DS & OOP\Codes\typecasting\ConsoleApplication1

- Open a local folder

Navigate and edit code within any folder

+@ Create a new project

Choose a project template with code scaffolding
to get started

Continue without code 2



Basics of a Typical C++ Environment

C reate a neW prOject Search for templates (Alt+S) P ~ Language |~ Platform ~ Project type ~

Recent project templates Console App (NET Core)

) A project for creating a command-line application that can run on .NET Core on

B3 Console App Cit Windows, Linux and MacOS.

c# Linux macOSs Windows Console

rc" WPF App (NET Framework)
my Windows Presentation Foundation client application

C# Windows Desktop

nﬁc!" Class Library (NET Standard)
& A project for creating a class library that targets .NET Standard.

C# Android 105 Linux macO5 Windows Library

wtt  Empty Project

N

Start from scratch with C++ for Windows. Provides no starting files.

C++ Windows Console

*+ Console App

Run code in a Windows terminal. Prints "Hello World" by default.
C++ Windows Console

Ef*l Windows Desktop Wizard

Create your own Windows app using a wizard.

C++ Windows Desktop Console Library

Back Next



Basics of a Typical C++ Environment

C reate a neW prOJeCt Search for templates (Alt+S) 0 - Language |+ Platform ~ Project type -~

All Languages

C#
Recent project templates ﬁ Console App (NET Core) | C++
D™ A project for creating a co| F# ition that can run on .NET Core on
BN Console App Ce+ Windows, Linux and MacC Java
C# Linux macOS Javascript nsole
Python
C% WPF App (NET Framewor} Query Language
<m>=" Windows Presentation Foy TYpeScript ication
Visual Basic

c# Windows Deskwop

yu|

Hc" Class Library (NET Standard)
A project for creating a class library that targets .NET Standard.

Cc# Android i0s Linux macOS Windows Library

wmtt Empty Project

N

Start from scratch with C++ for Windows. Provides no starting files.
C++ Windows Console
ﬁ' Console App
Run code in a Windows terminal. Prints "Hello World" by default.

C++ Windows Console

-
*
*

Windows Desktop Wizard
Create your own Windows app using a wizard.

oIS

C++ Windows Desktop Console Library

Back Mext



Basics of a Typical C++ Environment

C reate a n eW p rOJ ect Search for templates (Alt+S) P ~ Language |~ Platform ~ Project type ~

Recent project templates Filtering by: C++ Clear filter

B} Console App Ce+ mtt Empty Project

N

Start from scratch with C++ for Windows. Provides no starting files.
C++ Windows Ceonsole
a‘-* Console App
Run code in a Windows terminal. Prints "Hello World” by default.

C++ Windows Console

e
-

o+

-

Windows Desktop Wizard
Create your own Windows app using a wizard.

Ce++ Windows Desktop Console Library

Windows Desktop Application

E‘
+

A project for an application with a graphical user interface that runs on Windows.

C++ Windows Desktop

Shared Items Project

il

A Shared Items project is used for sharing files between multiple projects.

C++ Windows Android 108 Linux Desktop Console
Library Uwp Games Mobile

rkis Dynamic-Link Library (DLL)

Back Mext




Basics of a Typical C++ Environment

Configure your new project

Empty Project C++  Windows  Console

Project name
Project

Location

C\Users\hp Envy\source\repos -

Solution name €)

Project1

D Place solution and project in the same directory

Back Create




N Basics of a Typical C++ Environment

Do File Edit View Project Build Debug Test Analyze Tools Extensions Window Help Search Visual Studio (Ctrl+Q) P Projecti @ = x
O~ g

4 | | - |& Live Share &

®re d"‘ - -~ | Debug ~ x86 - P Local Windows Debugger ~ | o

Solution Explorer
NE- - AF K-

Search Solution Explorer (Ctrl+;) P~

J210|dx3 JBnas

m Solution ‘Project1’ (1 of 1 project)
4 [%] Project1
b =-m References

X0q|00]

@ External Dependencies
7% Header Files

Resource Files
urce Files

v

Add »
B Class Wizard... Ctrl+Shift+X

New ltem... Ctrl+Shift+A
Existing Item... Shift+Alt+A

* o |

New Filter Scope to This

Class... New Solution Explorer View
Resource... X Cut Ctrl+X

! copy Ctrl+C

Paste Cul+V
X Delete Del
B R
ename 5@ Team Explorer

}‘ Properties Alt+Enter

Source Files Filter Properties -

9| p
B Advanced
SCC Files True

Show output from: Debug - ‘ = General
‘Projectl.exe’ (Win32): Loaded ‘C:\Wndows\5ysWOW64\sspicli.dil'. (lame) o3|l -
‘Projectl.exe’ (Win32): Loaded 'C:\Windows\SysWOW64\cryptbase.dll". Filter epp;ciccioncdef,odlidlhpjbatasm
‘Projectl.exe’ (Win32): Loaded 'C:\Windows\SysWOW64\bcryptprimitives.dll'. Unique Identifier {AFCT3TF1-CTAS5-4376-A066-2A34
‘Projectl.exe’ (Win32): Loaded 'C:\Windows\SysWOWed\sechost.dll'.
The thread 8x248c has exited with code @ (8x8).
The thread Bx1d8 has exited with code 8 (8x@).
The program '[9732] Projectl.exe®' has exited with code @ (8x8).

(Name)

Specifies the name of the filter.

HieiEE Output

[J Ready

A Add to Source Control = !1

10:39 AM

p 7,

up) 7

b 10/29/2019 Et

&8 O Type here to search il ™ Q [ F




N Basics of a Typical C++ Environment

DQ File Edit View Project Build Debug Test Analyze Tools Extensions Window Help Search Visual Studio (Ctrl+Q) P Projectl @ - X
: - "2 e ‘ - - | Debug ~ x86 - P Local Windows Debugger = | - :, ‘ ‘ = |& Live Share &~
alutian Byplorer > 0 x
New File ? X a T
=R R R

Ja10|dx3 Janas

4 Installed Sort by: | Default - Search (Ctrl+E) P - Lition Explorer (Ctri+) P~
- o on ‘Project1’ (1 of 1 project)
= General D Tos e (agsl el e Type: Visual C++ oject
o] b Web y .
g - Creates a file containing C++ source code References
= I-m Header File (h) Visual C++ External Dependencies
Smpt- Header Files
Graphics ! l C++ Properties for Open Folder Visual C++ Pessnee ElE
b Online ] ] Source Files
? ClangFormat file (.clang-format) Visual C++

(sl Team Explorer

es Filter Properties @
Vo
ed
Output P True
Show output from: Source Files
cpp;c;cc;oocdef,odlidlhpjbat;asm|
dentifier {4FCT3TF1-CTAS-4376-A066-2A3:

(Name)
Specifies the name of the filter.

Hyelg NSl Output

[J] Ready

4 Add to Source Control = &,

10:29 AM
&

o 7
] & 10/29/2019

LN
0
9
o

iR O Typehere ch



Basics of a Typical C++ Environment

Dq File Edit View Project Build Debug Test Analyze Tools Extensions Window Help Search Visual Studio (Ctrl+Q) P Project1 @ - X
2 - Bre W - = | Debug =~ x86 ~ P Local Windows Debugger ~ | 57 =& gy 13y =8 5 =72 A = |# Live Share &~

Sourcelcpp B X
[%] Miscellaneous Files
1

J210]dx3 Janies

X0Qq|ooL

Solution Explorer
(Global Scope) M- o-sa@R M=

Search Solution Explorer (Ctrl+;) P -

& Solution ‘Project1’ (1 of 1 project)
4 [%] Project1
b =B References
= External Dependencies
Header Files
+  Resource Files

+ Source Files

Solution Explorer

Team Explorer

Properties

~vs8AEE.cpp File Properties =

2 K
@ No issues found B Misc

Output (Name) ~vs8AEE.cpp
Content False

S R e File Type C/C++ Code
Full Path C\Users\hp Envy\AppData\Localy,
Included In Project True
Relative Path A \Local\Temp\~vs8AEE.cp)

(el Output

(Name)
Names the file object.

M Add to Source Control a

10:30 AM
10/29/2019

W) P



N Basics of a Typical C++ Environment

Phases of C++ Programs:

Edit
Preprocess
Compile
Link

Load

AL A

Execute

Memor

D —
e
o
D —

Primary

Primary
Memory

Program is created in the editor and
stored on disk.

Preprocessor program processes the
code.

Compiler creates object code and stores
it on disk.

Linker links the object code with the
libraries, creates an executable file and
stores it on disk

Loader puts program in memory.

CPU takes each instruction and executes
it, possibly storing new data values as the
program
executes.



Basics of a Typical C++ Environment

 Common Input/output functions
°* clin
e Standard input stream
* Normally keyboard
* cout

e Standard output stream
* Normally computer screen



A Simple Program: Printing a Line of Text

* Before writing the programs

* Comments

* Document programs

* Improve program readability

* Ignored by compiler

e Single-line comment

* Use C’s comment /* .. */ OR Begin with // or

* Preprocessor directives

* Processed by preprocessor before compiling

* Begin with #



A Simple Program: Printing a Line of Text

e Single-line comments.
// A first program in C++.

#include <iostream>

using namespace std;
// function main begins program execution
int main()

{

cout << "Welcome to C++!\n";

W 0 N o U A~ W N PE

return 0; //indicate that program ended successfully

= e
= O

. }// end function main

Welcome to C++!



A Simple Program: Printing a Line of Text

B I
1. // Afirst program in C++.
2. #include <iostream> <= Preprocessor directive to
3. using namespace std; include input/output stream
4. //function main begins program execution header file <iostream>.
5. int main()
6. {
7. cout << "Welcome to C++!\n";
8.
9. return 0; //indicate that program ended successfully
10.
11. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

// A first program in C++. using namespace std
#include <iostream> / means that we can use names
for objects and variables from

using namespace std; .
the standard library

// function main begins program execution
int main()

{

cout << "Welcome to C++!\n";

W 0 N o U A~ W N RE

return 0; //indicate that program ended successfully

= e
= O

. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

D -
1. // Afirst program in C++.
2. #include <iostream> -
_ Function main returns an
3. using namespac integer value
4. //functieri main begins program execution
5. int main()
6. |
7. cout << "Welcome to C++!\n";
8.
9. return 0; //indicate that program ended successfully
10.
11. }// end function main

Welcome to C++!



A Simple Program: Printing a Line of Text

D -
1. // Afirst program in C++.
2. #include <iostream>
3. using namespace std;
4. //function main begins program Function main appears
5. int main() exactly once in every C++
6. | program
7. cout << "Welcome to C++!\n";
8.
9. return 0; //indicate that program ended successfully
10.
11. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

D -
1. // Afirst program in C++.
2. #include <iostream>
3. using namespace std;
4. //function main beging] Left brace { begins function
5. int main() body
6. |
7. cout << "Welcome to C++!\n";
8.
9. return 0; //indicate that program ended successfully
10.
11. }// end function main

Welcome to C++!



A Simple Program: Printing a Line of Text

// A first program in C++.

#include <iostream>

using namespace std;

// function main begins program execution
int main()

{

cout << "Welcome to C++!\n";

retm

W 0 N o U A~ W N RE

Standard output stream

= e
= O

. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

D -
1. // Afirst program in C++.
2. #include <iostream>
3. using namespace std;
4. //function main begins program execution
5. int main()
6. |
7. cout << "Welcome to C++!\n";
8.
9. return 0; //indicate that] Stream insertion operator
10.
11. }// end function main

Welcome to C++!



A Simple Program: Printing a Line of Text

/[ Afirst program in C++. Another way to insert

#include <iostream> a new line, is with the
using namespace std; endl manipulator

// function main begins program execution

1

2

3.

4.

5. int main() Special character “\” is
6. | / used. *n” means new line
7.

8.

9

cout << "Welcome to C++!\n";

return 0; //indicate that program ended successfully

10.

11. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

// A first program in C++.
#include <iostream>
using namespace std;

// function main begins program execution

int main() Statements end with a
( semicolon ;

cout << "Welcome to C++!\n";

W 0 N o U A~ W N RE

return 0; //indicate that program ended successfully

= e
= O

. }// end function main

Welcome to C++!




A Simple Program: Printing a Line of Text

D -
1. // Afirst program in C++.
2. #include <iostream>
3. using namespace std;
4. //function main begins program execution
5. int main()
6. |
7. cout << "Welcome to C++!\n";
8.
9. return Qg_ // indicate that program ended successfully
10.
11. }// end function main Keyword return is one of

several means to exit
function; value 0 indicates

program terminated
Welcome to C++! successfully




A Simple Program: Printing a Line of Text

e Standard output stream object

* “Connected” to screen
e <L
* Stream insertion operator
* Value to right (right operand) inserted into output stream

* Escape characters
* \

* Indicates “special” character output



A Simple Program: Printing a Line of Text

I I

Escape Sequence Description

\n Newline. Position the screen cursor to the
beginning of the next line.

\t Horizontal tab. Move the screen cursor to the next
tabstop.

\ N\ Backslash. Used to print a backslash character.

\" Double quote. Used to print a double quote

character.



Basics of a Typical C++ Environment

o File Edit View
E - B m

Show output from:

Error List eltiiets

§ Sourcel.cpp* ® X Solution Explorer
g %] Miscellaneous Files -|  (Global Scope) - M GE- o-53F L=
e - -
=) 1 /( A ‘F‘"‘St_ program 1n C++. * Search Solution Explorer (Ctrl+;) P -
] 2 #include <iostream> - o =
3 R Solution "Project1’ (1 of 1 project)
- )
= . - - . - Project1
=} 4 // function main begins program execution & Proj
3 . . b =W References
g2 5 =lint main() :
6 { @ External Dependencies
" " 4 Header Files
7 std::cout << "Welcome to C++!\n"; ]
s + Resource Files
.. # Source Files
9 return @; // indicate that program ended successfully

} // end function main

@ No issues found

Project Build Debug Test Analyze Tools Extensions Window  Help Search Visual Studio (Ctrl+Q) P Project1 @ = x

w92 - = | Debug ~ x86 + P Local Windows Debugger = | »

; =) =% N = | Live Share &~

Solution Explorer

Team Explorer

Properties

~wsBAEE.cpp File Properties =

(Name) ~vsBAEE.cpp

Content False

File Type C/C++ Code

Full Path C\Users\hp Envy\AppData\Local,
Included In Project True

Relative Path A\ LocalhTemp' ~vsBAEE.cpy

(Name)
Names the file object.

A Add to Source Control «
10:31 AM

B 7

b o 10/29/2019 E4




Basics of a Typical C++ Environment

Da File Edit View Project Build Debug Test Analyze Tools Extensions sowll Help Search Visual Studio (Ctrl+Q) P Project1 @ - X
N < I B2 W 92 - ~ | Debug ~ x86 ~ P Local y#fidows Debucler ~ | 5 = =5 =7 N = |& Live Share &7
§ Sourcel.cpp* ® X Bud Project1 (Ctrl+8) ~ Solution Explarer >0 x
SN (%] Miscellaneous Files (Global Scope) - - Woi-|o-5 3@ f-
x
Z - .
<) 1 //.’ A flrSt_ program 1n C++. + Search Solution Explorer (Ctrl+;) P~
[ #include <iostream> - R . =

& Solution "Project1’ (1 of 1 project)
— .
Q - N - 4 Project1
= // function main bgeins program execution B Proj
= . . P =W References
2 =lint main()

= External Dependencies
Header Files

v

Z:cout << "Welcome to C++!\n"; Resource Files

Source Files

2
3
4
5
6 {
-
8
9 return @; // indicate that program ended successfully

Window  Help Search Visual Studio (Ctrl+Q)

ws Debugger = & ; hAlhS ; =

Build Project1 (Ctrl+B)

Solution Explorer [QEEIRES Il

Properties > o x
~wsBAEE.cpp File Properties =
~ Q=% | S
B Misc
Output * (Name) ~vs8AEE.cpp
Content False
File Type C/C++ Code
Full Path CA\Users\hp Envy\AppData\Local\
Included In Project True
Relative Path AddAGhG\Local\Temph~vs8BAEE.cpj
(Name)
MNames the file object.

Error List [{eliieiid
[J Ready | A Addto Source Control = M

1032 AM
u PR ; : . @) P
i~ Type ‘ : ) P 10/29/2019 E




Basics of a Typical C++ Environment

ﬂ File Edit View Project Build Debug Test Analyze Tools Extensions Window Help Search Visual Studio (Ctrl+Q) P Projectl @ — X
' N

|& Live Share &7

1l
Elv

< B2 - - | Debug ~ x86 - P Local Windows Debugger ~ | 57 =@ iy 13

1l

Source.cpp R X Solution Explorer
(% Project1 (Global Scope) ~| @ main( G B -
// A first program in C++.

#include <iostream>

IR E

[uy

Search Solution Explorer (Ctrl+;) P~

Jzio|dx] 1anes

m Solution 'Project!’ (1 of 1 project)
4 [%] Project1

P =m References

P 15 External Dependencies
Header Files
Resource Files
rl Source Files

P #+ Sourcecpp

// function main begins program execution
=int main()

{

Xx0g|oo|

std::cout << "Welcome to C++1\n";

(=l I = Y

return @; // indicate that program ended successfully

} // end function main

Team Explorer

Solution Explorer

Properties

@ No issues found

Qutput

Show output from: Build -
1o--on-- Build started: Project: Projectl, Configuration: Debug Win32 ------ A
1>Source.cpp

1>Projectl.vexproj -» C:\Users\hp Envy\source\repos\Projectl\Debug\Projectl.exe
========== Build: 1 succeeded, @ failed, @ up-to-date, @ skipped ==========

Error List [eVifeis

[J Build succeeded

Type here



Basics of a Typical C++ Environment

File  Edit View Project Build Debug Test Analyze Tools Extensions Window  Help Search Visual Studio (Ctrl+Q) pe Projectl @ - e
G - B2 W - - | Debug ~ x86 ~ P Local Windows Debugger ~ | 5° == gl % | = |& Live Share &7

Sourcecpp +® X Solution Explorer

% Project1 (Global Scope) GE-lo-sa@ o f-
// A first program in C++.
#include <iostream>

[y

Search Solution Explorer (Ctrl+;)

121o|d)3 Janasg

X0q|oo|
[« NI

1 Solution Project1’ (1 of 1 project)
4 %] Project1

&8 Microsoft Visual Studio Debug Console b =m References
- - External Dependencies
Welcome to C++! Header Files

Resource Files

Source Files

++ Source.cpp

o o~

Solution Explorer [REEIRESllsl=s

Properties

oo

i

N
=

€ No issues f

Output

Show output from: Debug

‘Projectl.exe

‘Projectl.exe

‘Projectl.exe’

‘Projectl.exe’

‘Projectl.exe’ (Win32): Loaded C:\Windows\SysWOW64\sechost.dll".
The thread 8x5c6B has exited with code @ (Bx8).

The program '[22752] Projectl.exe' has exited with code 8 (B8x8).

Error List Jeiiieiis

Ready 4 Add to Source Control = ’_1

&R | O Type hereto search Bl = 4 5| DI/

10:42 AM E
10/29/2019 4



Thanks a lot

If you are taking a Nap, wake up........ Lecture Over



