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1.7 History of C and C++

» History of C
— Evolved from two other programming languages
« BCPL and B
— “Typeless” languages
— Dennis Ritchie (Bell Laboratories)
» Added data typing, other features
— Development language of UNIX
— Hardware independent
 Portable programs
— 1989: ANSI standard
— 1990: ANSI and ISO standard published

« ANSI/ISO 9899: 1990
« C99,Cl11
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AvtikelpevootTpepnig Hpoypappatiopnog

Iotopia:

1967: Simula67 (Noppnyla) -> Tp@OTN OVTIKELLEVOGTPEPTS
YA®OGGO,

>70: Smalltalk (Palo Alto, CA) -> k30¢ otoryeio évo avTiKELpEVO

Apyéc ’80: 0 avTIKENEVOGTPEPNS TPOTOS OKEYN S ELIGAYETUL GE
OKOONUOTKOVS KUKAOVG

’80: C++ (Stroustrup, AT&T): cofapr), amodoTiky YAOGGOA,
apoTVTo o1 Prounyavia

1995: Java (Sun Microsystems)
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AvtikelpevootTpepig Ipoypappatiopnog

Amoooyn:
YynAiotatn ta teEhevTaio ypovia
Adyou:

* Emrop)c emidvon tpofinuatov pikpic 060 ko peyains
KAipakag (scalability)

* IIpoooporaler Tig TeYVIKEC KaOUEPIVOV TPOBAnuaTOYV
* IToALéC O100£011ES YA OGES
* IToALéC Or00£opeg PrAoOnKeg

* H LavOaopévn avtiinyn 6Tt av kdmowog yvopilel C, propel
g0KoAa va nader C++
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il 1 Java 15.777%

2 2 C 13.589%
3 3 C++ 7.218%
4 5 ~ Python 5.803%
5 4 v C# 5.265%
6 I ~ Visual Basic .NET 4.947%
i 6 v BHE: 4.218%
8 8 JavaScript 3.492%
9 - P sSaL 2.650%
10 14 -~ Ruby 2.018%

TIOBE Programming Community Index

Source: www.tiobe.com
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= 5QL
10 Ruby
5 Friday, May 30, 2003 |
Ruby: 0.25%
0
2002 2004 2006 2008 2010 2012 2014 2016 2018
Repositories i 111,477 repository results Sort: Most forks ¥
Code
B tensorflow/tensorflow ®C:- * 96.1k
Computation using data flow graphs for scalable
Issues 80M machine learning
Topics 332K tensorflow python machine-learning
Wikis Apache-2.0 license  Updated 2 hours ago
Users 29M
bitcoin/bitcoin ®C++ # 205k
Languages Bitcoin Core integration/staging tree
favasrpt 45269 bitcoin c-plus-plus cryptography p2p
Python 274,865
MIT license  Updated an hourage 3 issues need help
Java 234,201
PHP 154,633
by Laiag opencv/opencv ®cC: * 237k
Gt X Open Source Computer Vision Library
C 102,961
c-plus-plus opency computer-vision
& 81,769
Shell 76,072 Updated 2 hours ago 6 issues need help
HTML 75,360
BVLC/caffe ®C++ H 237k

Advanced search  Cheat sheet :
Caffe: a fast open framework for deep learning.

Updated a day ago




15.2 C++

o« CH++
—  Bektnbvel yapoakmmpiotikd g C
— 'Eyxet aviikepuevootpapeic SuvatotnTeg
*  AvEnon moldtnTag AoYIGHIKOD KOl ETOVAYPTCLLOTOINGNG
— AvomtoyOnke ond Bjarne Stroustrup at Bell Labs (‘80s)
* Ovoudotnke "C with classes"
* C++ (increment operator) — exavénuévn €ékdoon g C
— Ynepovvoro g C
* umopovue vo ypnotporomaoovpe £vo C++ compiler yio va kévoope compile C
TPOYPOLLLOTOL
* Bofuaia enéxteve ta C mpoypdppata o C++
* ANSUISO C++
* 1998 ISO/IEC 14882:1998 C++98
* 2003 ISO/IEC 14882:2003 C++03
» 2007 ISO/IEC TR 19768:2007 C++TR1
* 2011 ISO/IEC 14882:2011 C++11
* 2014 ISO/IEC 14882:2014 C++14
* 2017 ISO/IEC 14882:2017 C++17
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Compilers

« CYGWIN (G++)

 Devc++

* Code::blocks (MinGW)

« GCC

« CLANG

* Microsoft Visual C++ (MSVC)
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Aoyol yia ekpabnon C++

[Howdaymykoti
AmnevOeiac mpocPfaon otn pwvnun (stack/heap)
... KOl YEVIKA GTO VAIKO

Tayvtnra!

C++ vs Java

Amhoikd mpoypdupata og Java vs C++

+ Jit compiler optimizations (small chunks allocation, variable scopes...)

- Some ONLY possg

* Better memory ma
* Greedy optimizatio
* Processor specific i
architecture) (x86,
Carefully written code
However: Java = great

* Less chances to use

No direct stack ¢ yoy don't pay for what you don't use (Stroustrup)
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1.14 Basics of a Typical C++

W_- } Program is created in
. the editor and stored
Phases of C++ Programs: the dit
. > Preprocessor program
1 . Edlt processes the code.
Compiler creates
object code and stores
Preprocess it on disk. (.0)
Linker links the object
. code with the libraries,
COmplle creates a.out/exe and

Primary stores it on disk
Memor

Loader puts program
in memory.

Load

Primary

4. Link
5

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

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All - executes.

12

1.14 Basics of a Typical C++
Environment

* Input/output
— cin
 Standard input stream
* Normally keyboard
— cout
 Standard output stream
* Normally computer screen
— cerr
 Standard error stream
 Display error messages

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.




1.21 A Simple Program:
Printing a Line of Text

e Comments

Document programs
Improve program readability
Ignored by compiler

Single-line comment
* Begin with //

» Preprocessor directives

— Processed by preprocessor before compiling
— Begin with #

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.
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f->| Single-line comments.

ective to include
1. A

£1 o 01 N

@utline
v

14

i Statements end with a semicolon ;.

AP

FPp

fig01_02.cpp

output (1 of 1)

1 // Fig. 1.2: fig01_02.cpp

2 // A first prograr= . = ; |
_ _ Function main returns an integer value. |

3  #include <ios

4 Left brace { begins function body.

5 // ftunction

6 Int ma vory

7 {

8 std: :cout << "|lelcoma o

9 Corresponding right brace } ends

10 . w

1 Name cg| Stream insertion operator.

12 }47 end funm std.

Welcome to C++!

Keyword return is one of several
means to exit function; value O
indicates program terminated
successfully.

© 2003 Prentice Hall, Inc.
All rights reserved.




1.21 A Simple Program:

Printing a Line of Text
 Standard output stream object

— std: :cout
— “Connected” to screen
— <<

* Stream insertion operator
» Value to right (right operand) inserted into output stream
 Namespace

— std: : specifies using name that belongs to “namespace”
std

— std: : removed through use of Using statements

* Escape characters
-\
— Indicates “special” character output

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.

15

1.21 A Simple Program:
Printing a Line of Text

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
tab stop.

\r Carriage return. Position the screen cursor to the
beginning of the current line; do not advance to the
next line.

\a Alert. Sound the system bell.

\\ Backslash. Used to print a backslash character.

\" Double quote. Used to print a double quote
character.

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.
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1 // Fig. 1.4: Tig01l_04.cpp @ . 17
= S ) utline
2 // Printing a line with multiple statements. r
3 #include <iostream>
4
_ _ _ _ . .. fig01 04.cpp
5 // function main begins program execution Multiple stream insertion statements -
6 int mainQ) produce one line of output. (1 Ofl)
7 A
8 std::cout << "Welcome '; fig01_04.cpp
9 std::cout << "to C++I\n"; output (1 of 1)
10
11 return O; // indicate that program ended successfully
12
13 } // end function main
Welcome to C++!
© 2003 Prentice Hall, Inc.
All rights reserved.
_ _ 18
1 // Fig. 1.5: fig01_05.cpp .
o - - ) ) utline
2 // Printing multiple lines with a single statement r
3 #include <iostream>
4
i i i fig01 05.c
5 // function main begins program execu UmngnewhneChmademtOPUHton &Y PP
_ N multiple lines. (1 of1)
6 int mainQ)
7 {
8 std: :cout << "Welcome\nto\n\nC++I\n"; fig01_05.cpp
9 output (1 of 1)
10 return 0; // indicate that program ended successfully
11

12 } // end function main

Welcome
to

CH+1

© 2003 Prentice Hall, Inc.
All rights reserved.




15.3 A Simple Program: Adding Two
Integers

* Emextdoeic apyeiwv
— Cfiles: .c
— C++files: .cpp, -cxx, -C (uppercase)
e Alpopec
— <iostream> - input/output stream header file
— Emotpepouevol TOmor — OAEG 01 GUVOPTIGELS TPETEL VO,
ONA®VOLY TOV TOTO EMGTPOPNG
» C d¢ev 10 amartel, aALd 1 C++ 10 amontel
» Kevn Alota mopapétpov =Kapio TapaueTpog
— Ot petaPintéc C++ umopet va 0p1otodv 60OV OTOVONTOTE,
evad ¢ C, TPV TIC EKTEAEGIEG EVTOAEG
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15.3 A Simple Program: Adding Two Integers (ll)
* Eicodoc/EEoooc oe C++

— TPOYLATOTOlELTOL LE Streams YapaKTNPOV
— Streams 6TEAVOVTAL GE AVTIKEILEVA E160O0V/EE0O0V
* 'E€000¢
— std: :cout — pdtoumo stream ££600v (cuvdéeTan pe 006v)
— << stream teAeotng £vOeonc ("put to")
— std::cout << "hi";
» tomoBetel ""hi'" 610 std: - cout, mov eKTVTMOVETOL GTNV 000V

» Eicodocg
— std: :cin— mpoTLTO AVTIKEIPEVO E1GOO0V (CLVOEETAL [UE
TANKTPOAOY10)

— >> stream teAeot|g e€aymyng ("'get from")
— std::cin >> myVariable;

* Tlaipvet to stream omd T0 TANKTPOAGY1O Ko TO TOmoBETEL GTO
myVariable
© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.




15.3 A Simple Program: Adding Two
Integers (lll)

e std: -endl

— "end line"

— Stream manipulator — ektomwon véag ypapuung kot flushes
tov buffer e£d660v

* Mepikd cvotnuaTo 0V ETOEIKVHOLY TNV €000 UEYPL VO
VILAPYOVV OPKETOL YOPAKTIPES
e std: :endl avaykaletl To keipevo va ektommOet
® USINQg eVIOAEC
— Emupénovv anopdkpovon tov std: - prefix
— Xu{nteiton apydtepa

» (Cascading

— Can have multiple << or >> operators in a single statement

std::cout << "Hello " << "there" << std::endl;
© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.

1 // Fig. 15.1: figl5_01.cpp

2 // Addition program @ Outline
3 #include <iostream> -
4

5 int mainQ fig15_01.cpp
6 {

7 int integerl;

8

9 std::cout << "Enter first integer\n";

10 std::cin >> integerl;

1

12 int integer2, sum; // declaration

13

14 std: :cout << "Enter second integer\n™;

15 std::cin >> integer2;

16 sum = integerl + integer2;

17 std::cout << "Sum is " << sum << std::endl;

18

19 return 0; // indicate that program ended successfully

20 } // end function main

Enter Ffirst integer

45

Enter second integer
72

Sum is 117
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15.4 C++ Standard Library

o C++ mpoypdupata yriCovtol amd
— XUVOPTNGELG
— KAdoelg

* O1 Tep1oGOTEPOL TPOYPAUUATICTEG YpNOLoToovV library
functions

* AvO0 tpomot ekpdnong C++
— Exudbnon yAdoocoag
— ExpdOnon library functions
* Anuovpyio OIK®OV GOC CLVUPTNCEDV
— ITAeovéktnua: yvaon akpiPdg Twg SOLAELOVY
— Melovéknua: xpovoPopa, 60GKOAO va dtatnpnbel n

ATOTEAEGLOTIKOTNTO KOl 1) KOAT] oYedioom
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15.5 Header Files

« Header apyeia
— Kd0O¢ standard library gyet header files

» mepthapPaver function prototypes, data type definitions, kot
constants

— Files ending with . h are "old-style" headers

» User defined header apycia

— Create your own header file
* End it with .h

— Use #include "myFile.h" in other files to load your
header

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.




15.5 Header Files

F?tandar library Explanation

eader file

<cassert> Contains macros and information for adding diagnostics that aid
program debugging. The old version of this header file is
<assert.h>.

<cctype> Contains function prototypes for functions that test characters for
certain properties, that can be used to convert lowercase letters to
uppercase letters and vice versa. This header file replaces header file
<ctype.h>.

<cfloat> Contains the floating-point size limits of the system. This header file
replaces header file <float._h>.

<climits> Contains the integral size limits of the system. This header file replaces
header file <l imits.h>.

<cmath> Contains function prototypes for math library functions. This header file
replaces header file <math_h>.

<cstdio> Contains function prototypes for the standard input/output library
functions and information used by them. This header file replaces
header file <stdio.h>.

<cstdlib> Contains function prototypes for conversions of numbers to text, text to
numbers, memory allocation, random numbers and various other utility
functions. This header file replaces header file <stdlib_h>.

<cstring> Contains function prototypes for C-style string processing functions.
This header file replaces header file <string.h>.

<ctime> Contains function prototypes and types for manipulating the time and
date. This header file replaces header file <time .h>.

<iostream> Contains function prototypes for the standard input and standard output

functions. This header file replaces header file <iostream.h>.

Fig. 15.2 Standard library header files. (Part 1 of 3)
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15.5 Header Files

ﬁtandar library Explanation

eader file

<iomanip> Contains function prototypes for the stream manipulators that enable
formatting of streams of data. This header file replaces <iomanip.h>.

<fstream> Contains function prototypes for functions that perform input from files
on disk and output to files on disk. This header file replaces header file
<fstream.h>.

<utility> Contains classes and functions that are used by many standard library

header files.

<vector>, <list>,
<deque>, <queue>,
<stack>, <map>,
<set>, <bitset>

These header files contain classes that implement the standard library
containers. Containers are used to store data during a program’s
execution.

<functional> Contains classes and functions used by standard library algorithms.

<memory> Contains classes and functions used by the standard library to allocate
memory to the standard library containers.

<iterator> Contains classes for accessing data in the standard library containers.

<algorithm> Contains functions for manipulating data in standard library containers.

<exception>, These header files contain classes that are used for exception handling

<stdexcept> (discussed in Chapter 23).

Fig. 15.2 Standard library header files. (Part 2 of 3)
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15.5 Header Files

Standarf%ibrary Explanation

header
<string> Contains the definition of class String from the standard library.
<sstream> Contains prototypes for functions that perform input from strings in

memory and output to strings in memory.

<locale> Contains classes and functions normally used by stream processing to
process data in the natural form for different languages (e.g., monetary
formats, sorting strings, character presentation, etc.).

<limits> Contains classes for defining the numerical data type limits on each
computer platform.
<typeinfo> Contains classes for run-time type identification (determining data types

at execution time).

Fig. 15.2 Standard library header files. (Part 3 of 3)

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.

1.23 Memory Concepts

std::cin >> integerl; integerl

— Assume user entered 45

std::cin >> integer2; integerl
— Assume user entered 72 integer?2

sum = integerl + integer2; |integerl
integer2
sum

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.




1.24 Arithmetic

» Arithmetic calculations

*

* Multiplication
-/
 Division
* Integer division truncates remainder
— 7 / 5evaluates to 1
— %
* Modulus operator returns remainder
— 7 % 5 evaluates to 2

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.
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1.24 Arithmetic

» Rules of operator precedence
— Operators in parentheses evaluated first
» Nested/embedded parentheses
— Operators in innermost pair first
— Multiplication, division, modulus applied next
» Operators applied from left to right
— Addition, subtraction applied last

Operator(s) Operation(s) Order of evaluation (precedence)

O Parentheses Evaluated first. If the parentheses are nested, the
expression in the innermost pair is evaluated first. If
there are several pairs of parentheses “on the same level”
(i.e., not nested), they are evaluated left to right.

* /,or% Multiplication Division [Evaluated second. If there are several, they re
Modulus evaluated left to right.

+ or - Addition Evaluated last. If there are several, they are
Subtraction evaluated left to right.

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.
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1.25 Decision Making: Equality and
Relational Operators

e | T structure

— Make decision based on truth or falsity of condition
« If condition met, body executed
* Else, body not executed

» Equality and relational operators
— Equality operators
« Same level of precedence
— Relational operators
« Same level of precedence

— Associate left to right

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.

1.25 Decision Making: Equality and
Relational Operators

Sandard algebraic C++ equality |Example Meaning of
equality operatoror |orrelational of C++ C++ condition
relational operator operator condition

Relational operators

> > X >y X is greater than y

< < X <y X is less than y

> >= X >=y X is greater than or equal to y
< <= X <=y X is less than or equal to y
Equality operators

= = X ==y X is equal to y

" 1= X 1=y X is not equal to y

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.




1.25 Decision Making: Equality and
Relational Operators
e using statements

— Eliminate use of std: - prefix
— Write cout instead of std: -cout

© Copyright 1992-2004 by Deitel & Associates, Inc. and Pearson Education Inc. All Rights Reserved.

33

O 00 N O U1 A W N B

=
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

// Fig. 1.14: fig01_14.cpp

// Using if statements,

relational

// operators, and equality operators.
#include <iostream>

using std::cout;
using std::cin;
using std::endl;

// function main begins pro

int mainQ)
{
int numl;
int num2;

if ( numl ==

num2 )
cout << numl << *

%;og ram uses cout
program uses endl

using statements eliminate need for
std: : prefix.

Declare variables.

std: : prefix.

Can write cout and cin without

and num2 to test f]

i T structure compares values of numl |

If condition is true (i.e., values are
equal), execute this statement.

and num2 to test f]

1 T structure compares values of numl

If condition is true (i.e., values are not
equal), execute this statement.

if ( numl = num2 )

cout << numl << ™'

is not equal to "

<< num2 << endl;

@utline
v

fig01 14.cpp
(10f2)

34
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26 if ( numl < num2 ) @utline 35
27 cout << numl << " is less than " << num2 << endl; r
28
29 if ( numl > num2 ) fio01 14 cnn
30 cout << numl << ™ is greater than " << num2 << endl; Statements may be split over several
31 lines.
32 ifT ( numl <= num2 )
33 cout << numl << " is less than or equal to " fig01_14.cpp
34 << num2 << endl; output (1 of 2)
35
36 if ( numl >= num2 )
37 cout << numl << " is greater than or equal to "
38 << num2 << endl;
39
40 return O; // indicate that program ended successfully
41
42 } // end function main
Enter two integers, and I will tell you
the relationships they satisfy: 22 12
22 is not equal to 12
22 is greater than 12
22 is greater than or equal to 12
© 2003 Prentice Hall, Inc.
All rights reserved.
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Enter two integers, and 1 will tell you
the relationships they satisfy: 7 7

7 1s equal to 7

7 is less than or equal to 7

7 is greater than or equal to 7

@utline
v

fig01 14.cpp
output (2 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.




