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Introduction

Java has stood the test of time as one of the most widely used programming languages in the world. From
enterprise applications and Android mobile apps to large-scale web services and scientific research, Java’'s
versatility and robustness make it a staple in many developers’ toolkits. If you're wondering how to Java
programming language, you've come to the right place. This guide will walk you through everything you need to
know to start coding in Java, from installing the necessary tools to writing your first program, and beyond.

Why Choose Java?

Before diving into the mechanics of Java, it's useful to understand why so many developers choose this language.
Java offers:

¢ Platform Independence — Write once, run anywhere (WORA). Java bytecode runs on any device with a Java
Virtual Machine (JVM).

e Strong Community Support — An extensive ecosystem of libraries, frameworks, and tutorials.

* Robust Security Features — Built-in security mechanisms for safe code execution.

¢ Scalable Architecture — Ideal for both small scripts and large distributed systems.

¢ Rich API Libraries — From collections to networking, Java provides a comprehensive set of tools.

Getting Started: Setting Up Your Development Environment

Installing the Java Development Kit (JDK)

Java development requires the Java Development Kit (JDK). Follow these steps to install it:

Navigate to the official JDK download page.
Select the latest LTS (Long-Term Support) version. At the time of writing, Java 21 is the current LTS release.
Choose the installer that matches your operating system (Windows, macOS, Linux).
Run the installer and follow the on-screen instructions.

5. Verify the installation by opening a terminal or command prompt and typing java -version. You should see the
installed version displayed.
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Choosing an Integrated Development Environment (IDE)

While you can write Java code in any text editor, an IDE streamlines the process with features like syntax
highlighting, code completion, debugging, and project management. Popular Java IDEs include:

* IntelliJ IDEA Community Edition — Offers a powerful code editor and built-in tools.
e Eclipse — Highly extensible with a vast plugin ecosystem.

« NetBeans — Developed by Oracle, with excellent support for Java SE and Java EE.
« VS Code - Lightweight editor with Java extensions available.

Download and install your preferred IDE. Once installed, launch it and create a new Java project to get started.

Setting Up Your First Project
In IntelliJ IDEA:



Open the IDE and click New Project.

Select Java from the left sidebar.

Choose the JDK you installed earlier.

Set a project name and location.

Click Create to generate the project skeleton.
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The IDE will create a src folder where you can place your Java source files.

Writing Your First Java Program

Let’s create a simple “Hello, World!” application to confirm everything is working.

public class HelloWorld {
public static void main(String][] args) {
System.out.printin("Hello, World!");

Save this file as HelloWorld.java inside the src folder. Compile and run the program using your IDE’s run button or
via the command line:

javac HelloWorld.java
java HelloWorld

You should see Hello, World! printed to the console.

Java Basics: Syntax and Core Concepts

Variables and Data Types

Java is a statically typed language. Every variable must be declared with a type before use. Common primitive
types include:

¢ int —Whole numbers.

e double — Floating-point numbers.
e char — Single characters.

¢ boolean — true or false.

Example:

int age = 30;

double salary = 75000.50;
char initial ='J";

boolean isActive = true;

Operators

Java provides arithmetic (+ - * / %), relational (== != &gt; &lt; &gt;= &lt;=), logical (&amp;&amp; || !), and bitwise
operators (&amp; | N ~ > >>>).



Control Flow Statements

Control structures dictate the execution order of code blocks:

« if-else — Conditional execution.
e switch — Multi-way branching.
« for, while, do-while — Looping constructs.

Example of a for loop:

for (inti=0;i &lt; 5; i++) {
System.out.printin(“lteration: " + i);

Object-Oriented Programming in Java

Classes and Objects

Java is fundamentally object-oriented. A class defines a blueprint, and an object is an instance of that class.

public class Person {
private String name;
private int age;

public Person(String name, int age) {
this.name = name;
this.age = age;

public void greet() {
System.out.printin("Hi, I'm " + name + "and I'm " + age + " years old.");

Creating an object:

Person alice = new Person("Alice", 28);
alice.greet();

Inheritance
Inheritance allows a subclass to inherit properties and methods from a superclass.
public class Employee extends Person {

private String employeeld,;

public Employee(String name, int age, String employeeld) {
super(name, age);
this.employeeld = employeeld;



public void showEmployeeld() {
System.out.printin("Employee ID: " + employeeld);

Polymorphism
Polymorphism enables methods to behave differently based on the object's actual type.

public void greetPerson(Person p) {
p.greet();

Encapsulation
Encapsulation hides internal state and requires all interaction to be performed through methods.

Use private fields and provide public getters and setters.
Exception Handling

Java’s exception handling mechanism ensures that your program can recover from unexpected conditions. The
core keywords are try, catch, finally, and throw.

try {
intresult=10/0;

} catch (ArithmeticException e) {
System.out.printin("Cannot divide by zero.");
} finally {
System.out.printin("Execution complete.");

Custom exceptions can be created by extending Exception or RuntimeException.
Collections Framework

Java’s Collections Framework provides a set of interfaces and classes for storing and manipulating groups of
objects.

e List — Ordered collections (ArrayList, LinkedList).

e Set — Unordered collections without duplicates (HashSet, TreeSet).
¢ Queue — FIFO structures (LinkedList, PriorityQueue).

* Map — Key-value pairs (HashMap, TreeMap, LinkedHashMap).

Example using ArrayList:



List fruits = new ArrayList();
fruits.add("Apple™);
fruits.add("Banana");
fruits.add("Cherry");

for (String fruit : fruits) {
System.out.printin(fruit);

File I/O
Reading from and writing to files is a common requirement. Java offers java.nio.file and legacy java.io APIs.

Reading a File
Path path = Paths.get("example.txt");
List lines = Files.readAllLines(path, StandardCharsets.UTF_8);
for (String line : lines) {
System.out.printin(line);

Writing to a File

Path path = Paths.get("output.txt");
Files.write(path, "Hello, file!".getBytes(StandardCharsets.UTF_8));

Building User Interfaces

JavaFX

JavaFX is the modern Ul toolkit for Java. It supports rich graphics, media, and layout controls.

import javafx.application.Application;
import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.layout.StackPane;
import javafx.stage.Stage;

public class SimpleUl extends Application {
@Override
public void start(Stage primaryStage) {
Button btn = new Button("Click Me");
btn.setOnAction(e -> System.out.printin("Button clicked!"));

StackPane root = new StackPane();
root.getChildren().add(btn);



Scene scene = new Scene(root, 300, 200);
primaryStage.setTitle("JavaFX Demo");
primaryStage.setScene(scene);
primaryStage.show();

public static void main(String][] args) {
launch(args);

Swing

Swing remains widely used for legacy desktop applications. It provides components like JFrame, JButton, and
JTextField.

Web Development with Java

Java’s ecosystem for web development is rich, featuring frameworks like:

e Spring Boot — Rapid application development with minimal configuration.
« Jakarta EE (formerly Java EE) — Enterprise-level features such as servlets, EJB, and JPA.
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