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Preface

Java is a programming language that has been around for decades and has proved its
potential ever since as a versatile programming language. Over the years, Java has advanced
tremendously and hasbecome one of the preferred programming languages for the development
of applications ranging from standalone to Web applications as well as mobile apps. It is no
longer a simple client-side language but is more dynamic and supports development for
application servers, embedded devices, and much more.

This book is a result of several years of application development in Java and the experience
gained by using different features introduced with each new version of Java. The goal of this
book is to give a beginner enough knowledge to start application development in Java. Java
is an evolving technology, and this book attempts to introduce the readers to basic features
of Java and the new features of Java 8 to Java 19. It aims to gradually introduce the reader
to a new programming approach called modular programming. The book presumes that the
reader has a basic idea about programming and aspires to begin development using Java. It
has been written after extensive research and provides ample examples and demonstrations to
help you take the first step to learn new technology. This book will prove to be a great reference
for beginners as well as professionals to begin development in Java. Over the 14 chapters of
this book, you will learn the following;:

Chapter 1: Introduction to Java- introduces the concept of object-oriented programming and
explains how Java has evolved as object-oriented programming (OOP) language. It explains
the versions and features of Java and steps to create an application by using JDK 8 and JDK 10.

Chapter 2: Java Programming Constructs - discusses the different programming constructs of
Java language such as comments, variables, datatypes, and operators. It then shows you the
use of decision-making constructs, looping constructs, and branch statements.

Chapter 3: Java Application Components - introduces Java classes, objects, variables, methods,
access specifiers, and constructors. It explains the implementation of polymorphism, creation
of packages and use of keywords such as static, final, and this keyword.

Chapter 4: Java Reference Types - discusses different types of Arrays and String class. It then
shows you the use of StringBuilder and StringTokenizer classes, command-line arguments,
and wrapper classes.
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Chapter 5: Subclasses and Interfaces - discusses the concept of inheritance in Java in-depth
and different ways of implementing inheritance by using abstract classes, nested classes, and
so on. It then explains the interfaces and lambda expressions.

Chapter 6: Exceptions and Regular Expressions - describes exception handling with built-in
exception classes and custom exceptions. It further introduces the important classes of java.
lang and java.util.regex packages.

Chapter 7: Collections and Stream API - introduces the more advanced features such as
Collections framework with the different utility classes and interfaces of the java.util package.

Chapter 8: Generics and Time API - describes the use of generics in Java to create generic
classes, methods, and collections. It also introduces the Time API that provides better support
for date and time.

Chapter 9: File Manipulation in Java - describes different types of streams of java.io package
for file management. Further, it introduces the different classes of the java.util.zip and java.nio
package.

Chapter 10: Threads and JDBC - explains the creation of thread and multithreading to improve
the performance of applications. It then describes how to connect to databases by using JDBC
API.

Chapter 11: Design Patterns and Internationalization - explains the use of design patterns as
solutions to common problems encountered during software development. It also describes
the internationalization and localization of an application.

Chapter 12: More about JDK 8, 9 and 10 - describes some prominent new features of Java 8
to 10, such as Java Platform Module System (JPMS), JShell, JLink tool, Local Variable Type
Inference, and so on.

Chapter 13: Java 11 (LTS) and New Updates - introduces the new feature of Java 11 (LTS), such
as string and file methods, HTTPClient, Garbage Collectors, etc. It also describes the different
JDK providers and the new features launched in Java 12 to 16.

Chapter14:Java 17 (LTS) and New Updates - explains Java 17 and the new features added to the
JDK, such as pattern matching for switch. It also describes the new features and enhancements
in Java versions 18 and 19.
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Reviews
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CHAPTER 1
Introduction to Java

Introduction

This chapter introduces the concept of object-oriented programming and explains how Java
has evolved as an Object-Oriented Programming (OOP) language. You will learn about the
various versions and features of Java and the steps to install a Java Development Kit (JDK).
You will also learn to create an application by using JDK 8 and JDK 10.

Structure

Following are the topics that are covered in this chapter:

Introduction to object-oriented programming
Java programming language

Java platform and editions

Java SE platform components

Java SE version history

Features of Java SE 9 and Java SE 10
Download and install JDK 8 and JDK 10
Setting up the path for JDK

Java application development
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2 100+ Solutions in Java

e Structure of a Java program

* Java code compilation and execution

* Create and execute a Java program using JDK 8

¢ Create and execute a Java program using JDK 10

e Creating and executing a Java 8 project in NetBeans

* Creating and executing a Java 10 project in NetBeans

Objectives

In this chapter, you will learn the concept of object-oriented programming. You will also learn
to download and install JDK 8 and JDK 10. Finally, you will understand the structure of a Java
program and learn to develop a Java project in NetBeans. You will learn to download and
install JDK 8 and JDK 10

1.1 Introduction to object-oriented
programming

With the advancement in technology and the increasing complexity of software, a requirement
for new and flexible modes of programming was observed. A need to make reliable software
and reduce the overall development and maintenance cost, and deliver completed software
on decided timelines, resulted in the development of the object-oriented programming model.

The primary focus of object-oriented programming is on objects. Any real-world entity that has
certain characteristics and behavior that can be used to describe it is considered as an object.
There are several objects that have certain common characteristics. These can be grouped
into categories or classes. Thereby, every object of a class will be considered as an instance of
that class. Programmatically, a class is a structure that contains the data (characteristics) and
methods (behavior) to work on that data.

For example, a class Vehicle can have characteristics such as color, type, and behavior such as
start, stop, accelerate, and so on. The following image shows a Unified Modeling Language
(UML) class diagram representation of the Vehicle class:

Vehicle
+color:String T e
+type:String ~ Fields
+start() ‘
+stop() =— Methods
+accelerate() ‘

Figure 1.1: Class diagram
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Here, the Fields represent the characteristics, and Methods represent the behavior of the object.
The Vehicle class can then have instances of type Vehicle, such as bike, bicycle, car, and so on.
This is explained in detail in the following figure:

color = blue start
type = motorcycle stop
accelerate

Figure 1.2: Object of Vehicle class

Here, the object bike has the characteristics color=blue and type=motorcycle with the behavior
including start, stop, and accelerate. Similarly, there can be other instances of class Vehicle
such as car, bicycle, and so on. with the same or different values for characteristics and similar
behavior.

An object-oriented programming language is based on the following principles:

Encapsulation: To encapsulate means to enclose. Hence, encapsulation allows enclosing
the data members and methods into a closed structure called a class. Encapsulation
ensures data security through data hiding so that a user cannot access the members of
a class directly.

Abstraction: Abstraction is a programming concept in which the non-essential details
of an entity are hidden from user view. For example, in the case of a washing machine,
the user only presses the button on a digital panel to set up the process and start the
machine. However, the internal functioning of the washing machine is not known to
the user. This means that the non-essential aspect of how the washing machine washes
the clothes is abstracted from the user. Similarly, abstraction can also be implemented
in code to hide the unnecessary details from the user.

Inheritance: To inherit means to acquire some feature or asset from an ancestor. For
example, a child acquires certain aspects of physical appearance and certain behavior
of his/her biological parents. In programming also, inheritance plays a similar role.
It allows us to combine the common characteristics and behavior of objects into a
parent class also called a superclass. This class can then be inherited by other classes
that allow a developer to extend and reuse the feature of existing classes. The new/
inherited classes are called child classes, derived classes, or subclasses.
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e Polymorphism: Polymorph is a combination of words poly which means many and
morph which means forms. This polymorph is an object that can have multiple forms/
behavior. For example, a chameleon can change its color as per the environment to
protect itself from predators. In programming, polymorphism is the ability of an object
tobehave in different ways based on requirements. Polymorphism can be implemented
in several ways in programming based on the programming language used.

1.2 Java programming language

Java is a popular object-oriented, platform-independent programming language. It allows the
development of a variety of applications that can run on different hardware and operating
systems. Java also provides a runtime environment for executing Java applications on different
devices.

Java was originally developed in 1991 by James Gosling and a team of engineers at Sun
Microsystems which was later acquired by Oracle Corporation. It was initially designed for
consumer devices such as washing machines, television, and so on. For such devices, it
was necessary to have a language that was small, efficient, fast, and platform-independent.
Languages such as C and C++ were not preferred due to the compiler’s dependence on specific
CPUs and also high development time and cost. Thus, Java was developed as a portable and
platform-independent language that could execute codes on any platform. Initially, it was
named Ouak but later renamed to Java.

Even though Java was developed to cater to the programming needs for smaller devices, it was
found to be able to address larger problems including Web and mobile applications. It gained
instant popularity and was adopted all over the world for the development of applications
ranging from embedded, desktop, Web, and mobile applications. Java can be used to create
applications for small to large businesses and even for supercomputers.

1.2.1 Features and advantages of Java

Following are some features and advantages of Java programming language:

e Simple and robust: Java syntax is derived from its predecessor programming
languages like C, C++. This makes it easy for developers to learn Java quickly. Further,
the complexity of pointers, operator overloading, multiple inheritances and other such
features has been removed in Java. Instead, it has been made more robust through
efficient memory management and exception handling features.

e Object-oriented: Java is based on the object-oriented programming paradigm. Thereby,
it is well suited for the development of real-world applications.

¢ Platform independent: Java provides a solution to a major problem faced by earlier
languages, that is, code portability. During compilation, it converts the source code
into an intermediate, architecture-neutral format called bytecode. This bytecode can be
executed on any platform which has a Java Virtual Machine (JVM) installed. Further,
even the language specifications, such as the size of primitive data types and operators,
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have been defined to be independent of the hardware. This ensures that the code will
function properly in case of a change in the operating system, processor, or system
resources.

e Secure: Security is an important issue in Java applications since they are designed for
multiple and distributed platforms. Java provides security checks at different levels
during application development. The JVM is designed to apply its security features
during code execution to ensure that the code is well-formed and written as per Java
standards.

e Multithreaded: Java supports the development of multithreaded applications to
perform multiple tasks concurrently. In a multithreaded application, a single program
can have multiple threads performing tasks independently and concurrently. Java
allows creating thread pools that can be used to obtain threads when required.

e Distributed and dynamic: Java supports distributed programming to deploy and
access resources across the network. It provides several Application Programming
Interfaces (APIs) to handle remote transmission and requests over a network. Java
also allows dynamic execution of classes by storing them in a separate location and
loading the necessary classes dynamically at runtime.

e Modular: The concept of modularity has been introduced since Java 9. It was supposed
to be incorporated in Java 7 and Java 8 but was not accomplished. Until Java 1.8,
the packages were bundled into JAR files that were the final executable for a Java
application. But, with Java 9, a new construct called Module has been introduced. A
module is similar to the JAR file but unlike the JAR file, it also contains configuration
information in the form of a module-info.java file. This allows a module to be more
powerful and flexible as compared to a JAR file since all dependencies are specified
in the module-info.java file. While using a JAR, the entire JAR is loaded during
application execution, but with the module, only those modules that are part of the
dependency list will be loaded. This allows applications to remain light weight as well
as execute faster.

1.3 Java platform and editions

The Java platform is a development and execution environment for Java applications which is
a mixture of software and hardware components. Following image shows the components of
a Java platform:
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Java Runtime Environment (JRE)
Java Tools & APIs
Java Virtual Machine

Operating System

Hardware Platform

Figure 1.3: Java platform

The above figure depicts the components of a Java platform. It is formed of the Java Runtime
Environment (JRE) which contains the Java library (Java API) and Java Virtual Machine
(JVM). In languages such as C and C++, the compiled code is platform dependent as it is
in the form of executable binary code. However, the Java compiler converts the code into an
intermediate bytecode which is an optimized set of instructions that can be executed on any
machine that has the appropriate JVM. Thus, JVM provides platform independence to Java
code. Each operating system such as Windows, Linux, Mac, and so on. has its JVM. Thus, Java
code follows the principle of write-once use many.

The Java API/library is a collection of ready-to-use components such as calluses and interfaces,
that can be used to create applications. For example, the Swing library is used to create a
User Interface (UI) of a Java application. Java is released under several editions to meet the
requirements of a specific type of device and application. Following is a brief description of the
different Java Editions:

e Java Standard Edition (Java SE): Java SE is the base for creating applications that are
console or network-based applications, mainly for desktop computers. It contains the
core APIs, including the basic types and classes for higher-level programming such
as networking, security, Graphical User Interface (GUI), database manipulation,
and parsing of XML data. It also provides the virtual machine, development and
deployment tools, and other toolkits and libraries for advanced programming.

e Java Enterprise Edition (Java EE): The Java EE platform is an extension of the Java
SE platform. It provides the tools and APIs for the creation and deployment of large-
scale, distributed, scalable, multi-tier, reliable, and secure enterprise applications with
complex business logic.
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