
Beginning  Modern  C++  Programming: 

Mastering  Object-Oriented  Principles 

and Techniques

Introduction

The dawn of a new era in C++ programming beckons, 

inviting  you  to  embark  on  a  transformative  journey 

into the realm of modern C++ in Beginning Modern C++ 

Programming:  Mastering  Object-Oriented  Principles 

and  Techniques.  This  comprehensive  guidebook 

unveils  the  intricacies  of  C++  programming, 

empowering you to conquer the challenges of object-

oriented design and master the art of crafting robust, 

scalable, and maintainable software applications.

As you delve into this meticulously crafted guide, you 

will  be  immersed  in  the  fundamentals  of  object-

oriented programming,  gaining an unwavering grasp 
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of  its  core  concepts,  including  encapsulation, 

inheritance,  and  polymorphism.  With  each  chapter, 

you will uncover the intricacies of classes, objects, and 

their  indispensable  role  in  modern  software 

development.

Delve  into  the  world  of  inheritance,  comprehending 

the mechanics  of  class  hierarchies  and the power of 

code  reusability.  Discover  the  elegance  of 

polymorphism,  unlocking  the  secrets  of  dynamic 

method dispatch and embracing the flexibility it offers. 

Master  the  art  of  object-oriented  design  principles, 

adhering to  the SOLID principles  and harnessing the 

wisdom  of  design  patterns  to  craft  applications  that 

stand the test of time.

Embark on an exploration of advanced C++ concepts, 

unraveling  the  mysteries  of  templates,  exception 

handling, and the intricacies of memory management. 

Unlock the potential of the Standard Template Library 

(STL),  leveraging  its  rich  collection  of  containers, 
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algorithms,  and  iterators  to  expedite  your 

programming endeavors.

With Beginning Modern C++ Programming: Mastering 

Object-Oriented  Principles  and  Techniques,  you  will 

transcend the boundaries of theory, venturing into the 

realm  of  practical  application.  Create  command-line 

applications,  engaging  GUIs,  and  powerful  web 

applications  with  C++.  Discover  the  art  of  database 

programming,  harnessing  the  power  of  C++  to 

manipulate and manage data with finesse.

This book is your trusted companion on your journey 

to  mastery,  providing  a  wealth  of  insights,  practical 

examples, and thought-provoking exercises to solidify 

your  understanding  and  accelerate  your  progress. 

Whether you are a novice programmer eager to delve 

into  the  world  of  C++,  or  an  experienced  developer 

seeking  to  refine  your  skills,  Beginning  Modern  C++ 

Programming:  Mastering  Object-Oriented  Principles 

and Techniques is your indispensable guide to success.
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Book Description

In  the  ever-evolving  landscape  of  software 

development,  Beginning  Modern  C++  Programming: 

Mastering  Object-Oriented  Principles  and  Techniques 

emerges  as  an  indispensable  guide  for  programmers 

seeking to conquer the intricacies of modern C++. This 

comprehensive resource unveils the secrets of object-

oriented  programming,  empowering  you  to  craft 

robust,  maintainable,  and  scalable  software 

applications.

With Beginning Modern C++ Programming: Mastering 

Object-Oriented  Principles  and  Techniques  as  your 

trusted  companion,  you  will  embark  on  a 

transformative journey, mastering the fundamentals of 

object-oriented design and unlocking the potential  of 

advanced C++ concepts. Immerse yourself in the world 

of  classes,  objects,  and  inheritance,  gaining  an 

unwavering  grasp  of  their  essential  roles  in  modern 

software development.
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As you delve deeper into the mysteries of C++, you will 

discover the elegance of polymorphism, unlocking the 

flexibility of dynamic method dispatch and embracing 

its power in enhancing code reusability. Delve into the 

intricacies  of  templates,  exception  handling,  and 

memory  management,  gaining  a  profound 

understanding of their significance in crafting efficient 

and reliable software.

This  comprehensive  guidebook  not  only  equips  you 

with theoretical  knowledge but also propels you into 

the  realm  of  practical  application.  Create  command-

line  applications  with  ease,  engaging  GUIs  that 

captivate  users,  and  powerful  web  applications  that 

harness  the  boundless  potential  of  the  internet. 

Discover the art of database programming, mastering 

the  techniques  to  manipulate  and manage data  with 

precision.

Beginning  Modern  C++  Programming:  Mastering 

Object-Oriented  Principles  and  Techniques  goes 
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beyond  mere  instruction;  it's  a  catalyst  for  your 

programming  evolution.  With  a  wealth  of  insights, 

practical  examples,  and  thought-provoking  exercises, 

this book accelerates your progress, transforming you 

into a confident and proficient C++ developer.

Whether you are a novice programmer eager to unlock 

the power of C++ or an experienced developer seeking 

to  refine  your  skills,  Beginning  Modern  C++ 

Programming:  Mastering  Object-Oriented  Principles 

and Techniques is your indispensable guide to success. 

Embark  on  this  transformative  journey  today  and 

witness  the  horizons  of  your  programming  abilities 

expand to new heights.
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Chapter  1:  Embarking  on  the  Modern 

C++ Journey

Unveiling  the  Power  of  Object-Oriented 

Programming

Object-oriented programming (OOP) has revolutionized 

the way we design and develop software applications. 

Embracing  the  principles  of  OOP  empowers 

programmers  to  create  modular,  reusable,  and 

maintainable  code,  leading  to  enhanced  productivity 

and improved software quality.

At the heart of OOP lies the concept of objects, which 

represent real-world entities with their associated data 

and  behavior.  Objects  encapsulate  data  within 

themselves,  shielding  it  from  external  access  and 

manipulation.  This  data  hiding  mechanism enhances 

security and promotes information integrity.
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OOP  introduces  the  concept  of  classes,  which  act  as 

blueprints  for  creating  objects.  Classes  define  the 

properties  and  behaviors  of  objects,  providing  a 

structured  and  organized  approach  to  software 

development.  Classes  promote  code  reusability, 

allowing  programmers  to  create  new  objects  with 

similar  characteristics  without  rewriting  code  from 

scratch.

Inheritance  is  another  fundamental  pillar  of  OOP, 

enabling  programmers  to  create  new  classes  from 

existing  ones.  Derived  classes  inherit  the  properties 

and behaviors of their parent class, allowing for code 

reuse  and  specialization.  Inheritance  promotes  a 

hierarchical  organization  of  classes,  reflecting  real-

world relationships between objects.

Polymorphism,  another  key  aspect  of  OOP,  allows 

objects  of  different  classes  to  respond  to  the  same 

message in different ways. This flexibility enhances the 

extensibility  and  maintainability  of  software 
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applications, making them more adaptable to changing 

requirements.

OOP principles, such as encapsulation, inheritance, and 

polymorphism,  provide  a  powerful  foundation  for 

designing  and  developing  complex  software  systems. 

By embracing OOP, programmers can create modular, 

reusable, and maintainable code, leading to enhanced 

productivity and improved software quality.

Mastering  OOP  is  a  journey  that  unlocks  the  true 

potential of C++ programming. This chapter delves into 

the  fundamental  concepts  of  OOP,  providing  a  solid 

foundation  for  building  robust,  scalable,  and 

maintainable software applications in C++.
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Chapter  1:  Embarking  on  the  Modern 

C++ Journey

The Essential Building Blocks: Variables, Data 

Types, and Operators

At the heart of every C++ program lies a collection of 

fundamental building blocks: variables, data types, and 

operators.  These  elements  serve  as  the  foundation 

upon which complex and sophisticated programs are 

constructed.

Variables,  the  workhorses  of  C++,  provide  named 

storage locations for data. They allow us to store and 

manipulate information throughout the execution of a 

program.  Data  types,  the  blueprints  for  variables, 

define  the  type  of  data  that  can  be  stored  within  a 

variable, ensuring its integrity and consistency.

Operators,  the  tools  of  transformation,  enable  us  to 

manipulate  data  stored in  variables.  They perform a 
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wide  range  of  operations,  from  simple  arithmetic 

calculations to complex logical evaluations.

Together, variables, data types, and operators form the 

cornerstone of C++ programming, providing the means 

to  represent,  store,  and  manipulate  data,  ultimately 

enabling  us  to  solve  real-world  problems and create 

innovative software solutions.

Embracing Variables: The Art of Data Storage

Variables serve as containers for data, allowing us to 

store information and assign meaningful names to it. 

These  names  act  as  handles,  providing  a  convenient 

way  to  access  and  manipulate  data  throughout  our 

programs.

Declaring a variable involves specifying its  data type 

and assigning it a unique name. This process allocates 

memory space for the variable and prepares it to hold 

data of the specified type.
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Variables  empower  us  to  represent  diverse  types  of 

data, including numbers, characters, strings, and more 

complex  user-defined  types.  By  assigning  values  to 

variables,  we  can  capture  and  manipulate  data 

dynamically during program execution.

Unveiling Data Types: Defining the Essence of Data

Data types play a crucial role in ensuring the integrity 

and consistency of data stored in variables. They define 

the  type  of  data  that  a  variable  can  hold,  such  as 

integers, floating-point numbers, characters, or custom 

types.

Each data type possesses a unique set of properties and 

behaviors.  For  instance,  integer  data  types  can store 

whole  numbers,  while  floating-point  data  types  can 

store  decimal  values.  Character  data  types  can  hold 

individual characters, while string data types can store 

sequences of characters.
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Choosing  the  appropriate  data  type  for  a  variable  is 

essential for maintaining data accuracy and preventing 

errors.  By selecting the correct  data type,  we ensure 

that  the  variable  can  adequately  represent  the 

intended data and that operations performed on it are 

valid and meaningful.

Harnessing Operators: The Power of Manipulation

Operators are the tools  that  enable us to manipulate 

data stored in variables. They perform a wide range of 

operations,  from  simple  arithmetic  calculations  to 

complex logical evaluations.

Arithmetic operators, such as +, -, *, and /, allow us to 

perform  basic  mathematical  operations  on  numeric 

data. Assignment operators, such as = and +=, enable us 

to assign values to variables and modify their contents.

Comparison operators, such as ==, !=, <, and >, allow us 

to  compare values  and make decisions  based on the 

results of those comparisons. Logical operators, such as 
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&&, ||, and !, enable us to combine multiple conditions 

and evaluate their truthfulness.

Operators  provide  the  means  to  transform  and 

manipulate  data,  enabling  us  to  perform  complex 

calculations,  make decisions,  and control  the  flow of 

execution in our programs.
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Chapter  1:  Embarking  on  the  Modern 

C++ Journey

Mastering Input and Output Operations

Input and output (I/O) operations are fundamental to 

any programming language,  enabling communication 

between the program and the outside world. In C++, I/O 

operations are performed using stream objects, which 

provide  a  uniform interface  for  reading  and writing 

data to various devices, such as the console, files, and 

network sockets.

Streams in C++

C++ provides two types of streams: input streams and 

output streams. Input streams allow you to read data 

from a source, while output streams allow you to write 

data to a destination.

The standard streams in C++ are:
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 cin: Standard  input  stream,  used  to  read  data 

from the keyboard.

 cout: Standard output stream, used to write data 

to the console.

 cerr: Standard error stream, used to write error 

messages to the console.

These  standard  streams  are  predefined  and  can  be 

used directly in your programs.

Reading from Streams

To  read  data  from  a  stream,  you  can  use  the  >> 

operator.  For  example,  the  following  code  reads  an 

integer from the standard input stream and stores it in 

the variable number:

int number;

cin >> number;

You can  also  read  multiple  values  from a  stream at 

once.  For  example,  the  following  code  reads  two 
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integers  from  the  standard  input  stream  and  stores 

them in the variables number1 and number2:

int number1, number2;

cin >> number1 >> number2;

Writing to Streams

To write data to a stream, you can use the << operator. 

For example, the following code writes the value of the 

variable number to the standard output stream:

int number = 10;

cout << number;

You can also write multiple values to a stream at once. 

For example,  the following code writes the values of 

the  variables  number1 and  number2 to  the  standard 

output stream:

int number1 = 10, number2 = 20;

cout << number1 << " " << number2;

Formatted Input and Output
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C++ provides a set of format specifiers that can be used 

to control how data is formatted when it is read from 

or written to a stream. For example, the following code 

uses the setw() manipulator to specify the width of the 

field for the variable number:

int number = 10;

cout << setw(10) << number;

This code will write the value of the variable number to 

the standard output stream, right-aligned in a field of 

width 10.

File I/O

C++  also  provides  support  for  file  I/O  operations.  To 

open  a  file  for  reading  or  writing,  you  can  use  the 

ifstream and  ofstream classes,  respectively.  For 

example, the following code opens the file data.txt for 

reading:

ifstream inputFile("data.txt");
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Once a file is open, you can use the >> and << operators 

to  read  and  write  data  to  the  file,  respectively.  For 

example, the following code reads a line of text from 

the file data.txt and stores it in the variable line:

string line;

inputFile >> line;

Error Handling

It is important to handle errors that may occur during 

I/O operations.  For example,  if  you try to open a file 

that does not exist, an error will occur. To handle such 

errors, you can use the try-catch block. For example, 

the following code attempts to open the file  data.txt 

for reading. If the file does not exist, an error message 

is printed to the console:

try {

  ifstream inputFile("data.txt");

} catch (exception& e) {

  cout << "Error: " << e.what() << endl;

}
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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